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INTRODUCTION

The survey was undertaken in 1962 at the reguest
of the Comptroller of Water Rights, in connection with a
survey of tributary water supplies. The initial task was
to determine the arable acreage and kinds of irrigable
soils.

The survey was on a scale of 1,320 feet to an inch.
The information was compiled on "Soil Map of the Ashecroft-
Savona Area'", scale two inches to a mile., Hand tinted
copies nf this map are available to govermment agencies
only. TUncolored copies of the map may be obtained by
others at nominal cost. At a later date the map-area
will be incorporated into a general soil survey of the
Thompseon River Valley, which is in progress.

In October, 1962, a meeting of the Department of
Agriculture Reclamation Committee was held to assign
water requirements to the irrigable soil types. A report
was distributed in November, called "Proceedings of the
Reclamation Committee in the Ashcroft-Savona Ares,
Thompson River Valley, Brief 41, Department of Agriculture,
Kelowna, B. C."

DESCRIPTION OF THE AREA

Physiography and Extent:

The map-area is situated within the physiographic
province of the Interior Plateaux. The region is charac-
terized by flat-topped to rolling uplands separated from
one another by deeply entrenched valleys.

The classified area is confined chiefly to the
valleys. It includes a section of the Thompson Valley



between Kamloops Lake and Basque, a distance of 28 miles,
Northward extensions consist of the valleys of the
Bonaparte River, 20 miles, and Deadman River, 8 miles.
Also included is the Semlin Valley, 8 miles long, situa-
ted between Cache Creek and McAbee.

In the map-area the Thompson Valley has an
average width of from one to two miles, the greatest
width being about five miles in the vicinity of Ashcroft.
It is partly filled by glacio~fluvial and lacustrine
deposits, which have been deeply incised and eroded to
form terraces. Above the river, the terraces begin at
about 30 feet, and rise to about 1,000 feet. The steep
valley slopes are cut by many small gullies and a few
coulees which are generally dry. Their outwash consists
of fans, which are spread on top of many of the terraces.

The Deadman and Bonaparte valleys vary from a
7-mile to a mile wide. The fill has not been inecised %o
any marked degree, except near confluence with the
Thompson River. The less prominent terraces seldom rise
more than 50 feet above river level. Alluvial bottoms
are the major deposits, and these are of importance for
agriculture.

At the northern end of the mapped area, the
Bonaparte River is at about 1,850 feet elevation, and
Deadman River is at 1,750 feet elevation. At the exit
from Kamloops Lake the Thompson River has an elevation of
about 1,110 feet, and at Basque, about 850 feet.

Transportation and Communications:

The mapped area is well serviced with roads and
railways. Trans-Canada Highway No. 1 follows the
Thompson Valley, and Cariboo Highway No. 97 runs through
Bonaparte Valley from a junction with No. 1 at Cache Creek.
Both roads, which are paved, afford connection with
Vancouver and the interior of British Columbia. The
Deadman River valley is served by a gravelled secondary
read.

The main lines of the C.N.R. and C.P.R. follow the
Thompson River from Kamloops Lake to Ashcroft and westward.
The area is also supplied with hydro-electric pewer by
the B. C. Power Commission, and telephone and telegraph
facilities are adequate.

HISTORY AND DEVELOPMENT

In the spring of 1808, Simon Fraser, John Stuart,
and 4. M. Quesnel with 19 men and two Indians, started in
four canoes from Fort George. The purpose was to explore
unknown waters to the south, then regarded as a main
tributary of the Columbia River.
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In June, 1808, they reached a large, rapid river
flowing from the east. This was named Thompson River
after David Thompson, astronomer to the Northwest Company,
who shortly afterward founded Fort Kamloops.

_ In later years the Thompson #iver became known

through a series of gold rushes. The first discovery of
gold in British Columbia is said to have been made by an
Indian at the junction of the Nicoamen and Thompson rivers.
This locality became noted for its coarse gold, which was
soon exhausted. (7)

In 1871 Cache Creek consisted of an inn and store
combined, a blacksmith shop and some Indian huts. (16}
From Cache Creek the road extended through the Semlin
Valley, then not named. This valley was described by
G. M., Dawson in 1877 as having been, at one time, the
course of a river, but whether the Thompson had flowed
through it tc the Bonaparte, or the latter to join the
Thompson, he could not determine. He reported that
several good farms, with an abundant water supply for
irrigation, were situated in this valley. (%)

In the Thompson Valley from the mouth of Semlin
Valley to Savona's Ferry in 1877, trees were scarce and
represented only by yellow pine, which grew in scattered
clumps. Bunchgrass and sage were the characteristic
plants, but as in many other localities, the bunchgrass
was already almost entirely destroyed in the lower parts
of the valley by overgrazing.

In 1877 the road from Cache Creek to Clinton
followed the right bank of the Bonaparte River for several
miles, then continued in a valley called Glen Hart, in
which there were several small lakes.

The first sod was turned on the C.P.R. early in
1880 and the road was open for traffic in 1885. The
Canadian Northern Pacific started construction in 1911
and was completed in 1914.

Apparently Ashcroft dates from the construction of
the C.P.R. It was named after the House of Cornwallis in
England. This was in honor of Clement Francis Cornwall
Esq., ILieutenant Governor of British Columbia in 1881,

The Penny Ranch and Savona's Ferry were well known
when the C.P.R. was built. The Penny Ranch, which had an
orchard, was situated about two miles freom Walhachin.
Walhachin is an Indian name, meaning a spreading, bounti-
ful valley. C. E. Barnes, a land surveyor, believed that
the surrounding area could be irrigated for tree fruits.

Arocund 1910 "Barnes' Estates" was financed in the
United Kingdom. Water was obtained at Snohoosh Dam,
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about 18 miles upstream from the mouth on Deadman River,
and a distribution system was built tc irrigate some 3,000
acres on the north side of the Thompson. A limited
acreage on the south side of the river depended upon
water rights on tributary creeks held by the Penny Ranch.
When this source proved tc be inadequate, a supply pipe
was strung on cables across the river.

The land was subdivided into 8 to 15 acre units,
and sold chiefly to young men from the United Kingdom. A
town was built at Walhachin, which included a hotel,
stores and a domestic water system. The population
included about 300 Chinese, who had their Chinatown. By
1913 the place was booming and some of the orchards were
beginning to bear.

In 1914 the war depleted the population of all
unmarried men. Those remaining undertook to look after
the land left by the volunteers, along with their own
land. During the war one of the big investors, a man
named Anglesey, dominated the project. After the war he
developed his own townsite on the C.N.R. about three
miles west of Walhachin, which was called Anglesey.

When the war was over, some of the survivors
returned but the irrigation syster had deteriorated, and
they were unable to cope with it. The Anglesey interests
cut losses by pulling out, and the remaining acreage in
the hands of other settlers also was abandoned. (9)

CLIMATE

The main air movement aloft is from west to east,
the amount of precipitation being dependent on evaporation
and exposure. The lower areas are drier than the compara-
tively nearby highlands. In winter, west to east moving
low pressure systems are common. They bring cloud over
the valleys but very little precipitation. Several times
each winter this regime is interrupted by invasions of
artic air. At the change there are strong winds which
clear away the clouds.

In the map-area the Thompson Valley is subject to
more extreme low temperatures than other southern valleys.
This is due in part to less continucus air movement and
longer periods of calm. The calm periods permit the cold
air to lay stagnant, thus increasing the depth of low
extremes in winter, and also promoting May and September
frosts.

In summer the low pressure systems from the west
are separated by extended periods of high pressure which
originate over the Pacific Ocean. These highs last for
different lengths of time and bring surny, hot and dry
weather. The high pressure periods in summer are often
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featured by thunder storms.

Temperature:

The only temperature station in the map-area,
with data suitable for use, is situated at the Range
Radio Statien, za2bout three miles west of Ashcrofit.
Seasonal temperatures from this station are compared with
other significant localities in Table 1.

Table 1: Average Seasonal Temperatures
(Deg. P., flevations in Feet)

Eleva- Years of

Station tiocn Winter Spring Summer Autumn Year Record
Range Radio 1,600 23 46 65 45 45 16
Kanloops 1,133 26 49 67 47 47 50
Kelowna 1,160 29 47 65 47 A7 30
Penticton 1,121 %0 48 66 48 48 30
Oliver 1,008 29 50 €3 49 49 20

At the Range Radio Station the winter, spring,
autumn, and arnual temperatures are lower than the other
stations eited. The summer temperature compares with
Kelowna.

In Canada, heat loving, frost fender annmual crops
are often profitable because there are few areas in which
they can be grown. The requirements call for a compara-
tively long frost-free season, with enough heat %o ripen
the crops. It would zmppear that summer heat is adequate
for such crops in the map-area, but more information
should be obtained about frost conditions.

The winter climate governs the production of
perennial crops which have limited ability to withstand
low temperatures. The extremes for 16 ygars are shown in
appended Table A. A cold extreme of -35" occurred once
in the record, and there were lows of -20° or more in
nine separate years, In view of the irequency of low
extremes at the Range Radio Station, which may cast
unwarranted doubt on the ability of other sectiocns of the
map-~area to produce tree fruits and grapes, temperature
records should be started at several selected locations.

Precipitation:

Hest of the precipitatiorn is supplied by low
pressure systems moving from west to east. In winter the
incoming lows discharge the bulk of their moisture on the
western slopes of the Coast and Cascade mountains, but
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cloud continues eastward. Although most of the winter is
cloudy, snowfall is light at the low elevations. Informa-
tion about snowfall is available from two meterological
stations, This is presented in Table 2,

Table 2: Average Honthly Snowfall in the Asheroft Locality
(Inches)

Years of
Station Jan. Feb, March April -~ Oct, Nov,Iec, Year Record

Asheroft 7.0 3.2 1.2 0,1 - 0.2 2.1 5.0 18.8 40
Range Radio 11,0 5.8 1.7 1.2 —-Trace 4.8 7.7 32.2 11

Since the above figures are averages, 1t is obvious
that in some winters there will be no snow cover, and in
most the ground would be bare for variable periods. With-
out snow cover the ground may freeze to depths of several
feet when the soil is moist. In the production of peren-
nial crops, it would be necessary tc irrigate so that soil
moisture conditions in the fall are such as to keep frost
damage to a minimum.

The precipitation data are confined to the Asheroft
and Range fadio stations. These indicate that with the
help of the snowmelt, precipitation is probably enough to
wet the soll in the spring of each year to a depth of
about one foot, with ocecasional wettings deeper. There-
after, dampening of the soil by rainfalls is from a
fraction to an inch or two. The conclusion to %e drawn
from this informstion is that snowfall and rain are of
little value as a source of nmoisture for agriculture, as
shown in appended Tables B and C.

ORIGIN OF SOIL FORMING DEPOSITS

During deglaciation a large part of the Thompson
Valley was occupied by a glacial lakxe which drained east-
ward. Named Lake Thompson, this lake had successive
shorelines at about 1,800, 1,600 and 1,400 feet elevation
(L0). The valley between Savona and Asheroft was a part
of the lake,

At the 1,800 foot stage a large delta was built at
the mouth of Deadman River. Composed chiefly oi sands
and gravels, this deposit has a thickness of at least 600
feet, It seems probable that the materials of which the
data is composed were not derived from the Deudman River
valley, but were conveyed over ice from distant sources to
the northwest. A%t maximum the delta may have been built
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across the valley at the 1,800 foot level. At the stages
of the 1,600 and 1,400 foot shorelines the 1,800 foot
delta was in part reworked and spread over a larger ared.

Two other deltas were built at the 1,600 foot lake
level by Brassy Creek and by the Bonaparte River, both
coupesed of sandy ané gravelly materials. In between the
three deltas the valley Lottom was lired with silrw,
probably by all three streams, but chiefly by the Bonaparte,
inasmuch as drairnage was eastward.

It appears likely that the stream loads throughout
the periods of major deposition were in part sands and
gravels and partly silts. During the lake stages the
sands and gravels accumulated in deltas, whereas the silts
spread throughout the quiet waters of the lake. The
valley was not completely filled with sands, gravels and
silts during the stages of laking.

Glacial Lake Thompson probably lowered its shore-
line considerably below the 1,400 foot level berfore drain-
age opened wesiward to the Fraser River. During this
periocd, the Thompson River carved a channel through the
whole area, partly reducing the deltas and terracing the
lacustrine silvs. The eroded sands and gravels Irom the
deltas were spread as a thin veneer over the terraced
lacustrine silts.

After the lake had drained, but before vegetation
formed a protective cover, violent storms caused substan-
tial erosion of the watersheds oi the temporary and perma-
nent streams., The products weve a series of fan formations
along ithe toe of the valley slopes. The fans, some of
which are of considerable size, overlaid parts of the
sandy and gravelly terraces, thus improving the land for
agriculture.

Above the 1,600 foot level, the soil forming
deposits consist mostly of glacial till, but localized
thin remnants of glacio-lacustrine silts may overlie till
at elevations up to 1,800 feet., Glacio-fluvial gravels,
mostly in the form of kame terraces, in pluces flank the
valley. The soils derived from glacial $ill were named
Cheetsum and Basque series. ZEpson soils are derived from
remnants of glacio-lacustrine silt deposits. The gravelly
kame terraces ard also the lower lying gravelly outwash,
form the parent material ol the Anglesey and Wwalhachin
series. A small acreage of sandy outwash, associated with
the gravelly outwash terraces, compeses the parent
nmaterial from which the Nepa soils developed.

Between Cornwall and iiinaberriet creeks, sediments
accunulated in ponds along the inner margins of some of
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the outwasih terraces. These deposits are stratified and
of silty texiure, and the soils derived from them were
callec the uicabee series.

The bvottom lands of the Thoupson, Deadman and
Bonaparte rivers, some of which are low terraces, have a
wide variation of texture and drainage. They form the
parent naterial of the Thompson, Tsotin, Chrome, and
Cargquille series.

Fan formations occupy a large acreage in the mapped
area, Fans cover terraces, glacial till and to some
extent, the glacio-lacustrine silts. They vary greatly in
texture and drainage, and they form the parent materials
of nine s¢il series. These are the Barnes, Taweel,
Bonaparte, Cache Creek, Semlin, Clemes, Venables, Tremont,
and linaberriet series.

The map-area, which supports scanty vegetation, is
subject to fuirly strong winds., As a result of wind
erosion, there are eolian deposits in the form of sand
dunes, and shallow deposits of sand on their lee side.
Soils derived from the sandy eolian deposits consist of
the Savona, Joeross and Lopez series,

There is also « thin mantle of loess over most of
the map-area. Although generally less than six lnches
thick, it occasionally attains 14 inches., The loess is
not deep ernough to warrant differentiation, but in some
places it has agriculiural significunce, particulariy
where it Torms a stone-Ifree horizon over an otherwise
stony soil.

SOIL CLaSsIFICATTION

Soils develop on soil-forming deposits in relation
to their enviromment. Within the wap-are: the inrluential
environmental fuctors are the dry climate, natural grass
vegetation and calcareous parent materials. The resulting
soils contain variable amounts of orgarnic matter in thelr
surface horizons, and are only slightly leached. In the
well drained soils the moderate accumulation of organic
matter imparts a brownish color to the surface horlzomn,
and on the basis of this color, most of the classified
soils were assigned to the Brown Soil Group.

Also within the area are recently deposited materials
and soils subject to a fluctuuting or high water table.
The recently deposited soil forming materials show little
or no profile development, and therefore are clussed as
Regosols., ©Soils having sufricient age to show pronounced
gleying and an accumuwlation of orgunic matter on the
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surface or in the upper mineral horlizon were classified

as Meadow and Gleysol soils. JShort outlines of the profile
features which characterize each of the subgroups of

Brown, Regosol and other soils found in the map-area are
presented in the section headed Deseription of Soils.

The basic mapping unit of soil classification is
the soil series. Buch series is distinet from all others.
It comprises a group of closely related soils in one
drainage position, derived from the same parent material,
The profile characteristics are similar, but variation of
surface texture is allowed. Soil series are given geo-
graphic or place names of the localities in which they
were first identified.

Soil series are divided into soil types according
to the texture of the surface or cultivated layer. Tex-
tural class names such as sandy loam, loam or sili loam
are added to the series name to identify the texture
type, Walhachin Sandy Loam being <n example. In cases of
variable landscape where it is not feasible to separate
the soils into series and types, the soil complex is used
as the mapping unit. The complex contains two or more
soil types or series, each of which are ldentified and
described in the report.

Table 3 outlines the relationship of the soil

forming deposits to the subgroups and soll series in the
Asheroft-Savona map-area.

DESCRIPTION O SOILS

1. ORTHIC REGOSOLIC SOILS:

This subgroup includes mineral soils with little
or no profile development. They either lack observable
horizons or have very weakly developed Ah horizons.
Under forest cover a thin L-H horizon less than six
inches thick may be present.

In the mapped area these soils occur on recently
deposited material along the courses of the Thompson,
Bonaparte and DPeadman rivers. Such areas flood most
years; drainage is variable and dependent upon river
levels, The tree cover varies from occasional ponderosa
pine to moderately heavy deciduous growth. The
Thompson series was the only soil unit classified as
an Orthic Regosol.



Table 3: Classification of Soils in the Ashcroft - Savona Area
___________ S;o il _Subgroups I
Orthic Mull (Gleyed Mull Rege- Saline Rego-
Parent Material Regosols | Regosols| Regosols Brown Brown
Medium to Moderately Fine
Textured Glacial Till Depcsits Cheetsum
Medium Textured Lacustrine
Deposits Epsom
Gravelly Hiver and Stream
Depesits Thompson | Tsctin Anglesey
Sandy River and Stream Deposits Chrome Carquille
Ccarse Textured Eolian Deposits Savona Joeross
Cearse to Moderately Coarse
Textured Shallow (14 to 24")
Eolian Depcsits overlying
River Gravels or Fan Depcsits Lopez
Cearse to Mcderately Hine
Textured Alluvial-Colluvial Barnes Taweel Cache Creek
Deposits Bonaparte




(continued)

Table 3:
|
______ S o1 1 Subgroups
Orthic Calcareous Saline Saline
Parent Material Brewn Meadow Meadcw Gleysol
Mbdiﬁm to Moderately Fine
Textured Glacial Till Deposits Basque
liedium Textured Lacustrine
Deposits licAbee
Gravelly River and Stream
Depcsits Walhachin
Sandy River and Stream Deposits Nepa
Coarse Textured LEcolian Deposits
Coarse to lioderately Coarse
Textured Shallow (14 to 24")
Eolian Depcsits overlying ‘
River Gravels or Fan Deposits
Ccarse te Mcderately Fine
Textured Alluvial-Cclluvial Semlin Venables Tremont | Hinaberriet
Fan Deposits
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THOMPSON SEATES

The Thompson scils are restricted to the lowest
terraces and islands along the Thompson River, and to a
lesser extent, along the Deadman and Bonaparte rivers.
The topography is from level to undulating; the undula-
tions mark former Stream channels. At elevations
between 850 and 1,700 feet, a total of T7H7 acres were
classified, none of which is arable.

The parent material consists of recently deposited
sands, gravels, cobbles, and stones. liaterial is added
by annual flooding. Deposition occcurs in rapidly moving
water, which leaves the coarser materials and carries
away the fine sediments. The variable drainage is depen-
dent on river levels. There is inundation during the
freshet and excessive drainage at low water.

Since most areas are exposed during the greater
part of the grecwing secason, there is a light to moderately
heavy tree cover. Along the Thompson and Deadman rivers
the vegetation is composed of a light stand of ponderosa
pine, juniper and stunted cotionwood and aspen, with
grasses and some sage on the highest spots. In the
Bonaparte Valley there is a heavier tree cover of cotton-
wond, aspen, willow, and red-osier dogwood. The solls
have no profile develcoment, and were classified as
Orthic Hegosols.

Land-usge:

All awreas were classified as non-arable, due to
annual flooding, coarse textures and stoniness. In the
native state the soils have limited value for grazing,
owing to the gemeral lacx of groundcover. These solls
have a low agricultural potential and do not warrant
reclamation, such as dyking.

2. MULL REGOSCLIC S0OILS:

The Mull Regoscl subgroup consisis of mineral
soils whose profile development is restricted to a
distinet Ah horizon. The Ah horizon is not of suf-
ficient thickness, or does not have the organic
matter content or color to meet the requirements of a
Regc~Chernozemn.

In the map-area the HMull Regosols cccur on recently
deposited fan materials, alluvial terraces and eclian
sediments., Little leaching has occurred and free lime
is at or near the surface; the reactions range Irom
mildly to strongly alxzaline.
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Soils classified as iull Regosols consist of the
Tsotin, Chrome, Savona, and Barnes series. They vary
from rapidly to moderately well drained, and they
developed chiefly under bunchgrasses. It is only on
the moderately well drained Chrome soils that sufficient
moisture is available to support an appreciable number
of trees.

TSOTIN SEdllo

ilost of the zereage of the Tsotin soils is situated
on low terraces of the Deadman diver, Scattered areas
occur along the Thompson and Bonaparte rivers. The topo-
graphy varies Trom smooth gently sloping ito undulating.
Stream channeling is evident in the undulating areas.
Elevations range from 1,050 to 1,600 feet. 4 total of 771
agcres were mapped as Tsotin series, of which 313 acres
were classed as irrigable. An additional 8 acres were
separated as a Tsotin Gravelly Sand-Carguille Fine sandy
Loam Complex.

The terraces from which the Tsotin soils are derived
are second bottoms, inundated only by exceptional freshets.
The parent material consists of coarse sands, gravels and
cobbles which may be covered by a surface layer from three
to four inches thick of gravelly loamy sand to gravelly
sandy loam. OStoniness is usually heavy enough to render
the soils unsuitatle for cultivation.

The soils, which are droughty, support a sparse
vegetation of sage, rabbitbush,. pasture wormwood, cactus,
cheatgrass, speargrass, anhd clumps of sumac. Profile
development is limited to a thin Ah horizon and the soils
were differentiated as imll Regosols. The following
profile description of Tsotin Loamy Sand indicates the
characteristic features of the series:

Horizon Depth Description
Ahj 0- 3" Dark grayish-brown (10Ys 4/2 dry),
very dark brown (10YR 2/2 moist§

gravelly loamy sand. Weak medium
gramlar structure, so>ft dry, very
friable moist, common roots, cobbly-
PR 7.4

Abrupt boundary to:

1 5— 9" Gravelly and cobbly coarse sand,
single.grained, loose, Lime plating
cn undersices of gravels and ccbbles.
Roobs abundant. pH 8.3
Clear boundary to:
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Horizon Depth Description
Co 9"+ Gravelly and cobbly coarse sand,

single-grained, loose. Lime plating
on undersides ofi gravels and
cobbles. iioots common to occasional
to 24" depth. pH 8.3

Land~use:

In the native state these soils have low value for
grazing. Natural forage is limited by drought and the
absence of desirable grass species.

These are limited use soils. ost of the acreage
was classed as non-arable, due to coarse texture and high
stone content. The balunce of 313 acres i1s 4th and 5th
class irrigation land suitable only for the production of
alfalfa or pasture. Cultivation should be xept to a mini-~
munm because of the shullow solum and stoniness.

Tsotin soils are low in nitrogen arnd available
phosphorus. Goisture holding capacity is very low. When
cultivated an effort should be made to build up the organic
matter content. Sprinkler irrigation only is recommended,
with a farm delivery reguirement of 54 inches Tor all
textures.

CHROME SEZLES

These soils occcupy low-lying but moderately well
drained alluvial teriaces in the Bonaparte and Deadman
river valleys. 7The topography is chiefly gently undula-
ting, but it varies from level to undulating. In undula-
ting areas the Chrome soils generally form complexes with
the imperfectly drained Carguille soils which occur in
the depressicons. A total of 428 acres weirse classified
between 1,300 and 1,700 feet elevations. Complexes of
Chrome and other soil series accounted for an additional
17% acres.

The parent material consists of medium textured
river alluvium underlaid at depths of 12 to 48 inches by
sand and gravels. Thin sand strata may occur in the upper
part of the profile; gravels are present on the surface
where the overlay is thin but otherwise the topsoil is
gravel- and stone-free. As a general rule, the finer the
surface texture the greater the depth to the coarse
textured substratum.

The Chrome series was diiferentiated into Iour
texture types and three complexes (See Table 4). The soils
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are moderately well drained, with a water table high
enough in flood stages of the rivers to permit a rise of
capillary moisture. This upward movement of moisture and
its evaporation at the surface keeps the upper part of
t#he soil profile charged with carbonates., In part some
of the carbonate may be due to irrigation, inasmuch as
these soils have been irrigated & long time with water
containing carborates. bsSurface reactions are irom pH

8.0 to 8.3, but there is lititle ussociated salinity.

lost areas or Chrome soils wre cleared and culti-~
vated. The original vegetation protably was an open
stand or ponderosa pine and Douglas fir, with a few
deciduous trees such as cottonwood wud wspen. The Chrome
series is a ilull Regosol with profile development limited
to the Ah horizon. 4 cultivated profile of Chrome S51ilt
Loam, which is typical of the series, was described as
follews:

Horizon Depth Description
Aa 0= 6" Dark grayish-brown (2.5Y 4/2 ary),

very darx brovm (10YR 2/2 moist
silt loam. Veax fine subangular
blocky brezsing to medium granular
structure, very friable moist.
Abundant roots. pH 8.0

Abrupt boundary to:

¢ 6-13" Grayish-brown (2.5Y 5/2 dry), very

1 : ;
dark grayish-brown (10Ya 3/2 moist)
fine sandy leam. Weax fine subangu-
lar blocky breaking to fine granular
structure. Very friable moist,
abundunt roots. pH 8.1
Abrupt boundary to:

G, 13-18" Grayish-brown (2.5Y 5/2 dry), dark
groyish-brown (2.5Y 4/2 moist)
silt loam. Veux fine subangular
blocky bresiking to Iine granular
structure. Very Iriable moist,
abundant roots. pi 8.1
Abrupt boundary to:

pAh 18-23" Dark grayish-broun (10YR 4/2 dary),
very dark brown (10YR 2/2 moist%
loam. Weak Tine subangular blocky
breaiking to medium gramular struc-
ture. Very friable moist, common
roots. PpH 8.3
Abrupt boundary to:



Horizon Deptih Description

Cs 23-28" Greyish-brown (2.5Y 5/2 éry), very
dark grayish-brown (2.5Y 3/2 moist)
loanm. TWeak fine subangular blocky

breaiking to fine granular structure.
Very friable moist, common roots.

pa 7.9

Abrupt boundary to:

ITIcC 28"+ Coarse ssnd becoming gravelly
below 48", Single-grained, loose.
Roots occasional to 48", thereafter
absent. pH 7.7

Lend-use:

Chrome soils are located close to an abundant water
supply and most of the acreage is under irrigation. The
main crops are alfalfa and pasture. Estimated yields are
lower than on similar textured soils in the Thompson
Valley because of the shorter growing season. These soils
are subject to late spring and early Iall rrosts; carrots
and late potatoes are the only vegetables recoumended
{See Table 7).

The Chrome so0ils are somewhat low in nitrogen and
phosphorus, but are reasonably well supplied with other
nutrients. They are frizble and have good stricture. - The
moisture holding capactiiy is from fair to good, depending
gn the texture and depith to the sandy and gravelly substra-

wi,

Sprinkler irrigation only is recommended for the
Chrome Gravelly Sandy DLoam and Sandy Loam, the annual
requirement being 3% inrhes. Both sprinxler and furrow
irrigation i3 sulitable on other textures of the series.
Urder springlers the reguircement 15 27 inches for Chrome
Fine Sandy Loam and 23 inches for the Silt Losm. Under
furrow irrigaiion, 49 inches is the »equirement for the
Fine Sandy Loam and 39 inches for the 5ilt Loan.

SLVONA SERIES

The Suvona series ccnsists of a minor group of
soils derived from dune sands. They occupy small, scatiered
sreas in the Thompson Valley between Savena and Basque.
All areas have irregular, dune topograpohy which varies
from undulating to strongly rolling and hilly. Blowouts
are common and active sand movement occurs in some locali-
ties, A to%al of 638 acres were classified at elevations
between 1,100 and 1,500 Teet. In addition, 374 acres wers
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mapped as complexes in which the Savona solls predominate.
The complexes include such soils us the Joeross and Topez
series, which are derived Ifrom similar parent material,
but show more profile development.

The parent material is composed of wind deposited,
calcareous sands. The deposits vary from three to ten
feet in thickness, overlyiug terrace gravels. An occasional
stone may be found where the underlying gravels ure close
40 the surface, otherwise the soils are gravel- and stone-
free. Surface textures are sand and loamy sand (See
Table 4).

The Savona soils, which are rapidly drained, were
classed as wull Regosols. The mapping units include
Orthic Regosols where sand movement is stili uctive. The
native vegetation is composed of scattered ponderosa pine
and a sparse ground cover of sage, rabbitbush, pasture
wormwood, cheatgrass, speargrass, and cactus. A profile of
Savona Sand was examined and described as follows:

Horizon Depth Description

Ahj 0- 44 Gray to grayish-brown (10YR 5/1.5
dry), very dark grayish-brown
(1OYR 3/2 moist) medium sand.
Weai medium granular breaging to
single—-grained structure. Very
riable to loose, abundant roots.
pH 8.3
Abrupt boundary fo:

C 4 8" Light gray (10YR 7.2 dry),
grayish-brown (10Yi 5/2 moist)
medium sand. Single-—-grained,
locose, abundant rcots. pH 8.4
Clear boundary To:

02 8"+ Wledium sand, single-grained, loose.
Roots commen %o occasional in the
upper part. pH 8.6

Land-use:

The Savona soils meks poor agricultural land
because of coarse textures and rough topography. No
farming is being undertaken on these soils at the present
time (1963). In the native state they provide limited
range. The production of natural forage is restricted by
the low soil moisture holding capacity and the absence of
desirable species of grasses.
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Only alfalfa or sod-forming crops should be grewn
in these limited-use soils. Intertilled crops should be
avoided, owing to rough topography and susceptibility to
wind erosion. They have low cation exchange capacity and
a low content of organic matter, nitrogen and available
phosphorus, but they are friable and have a deep rooting
zone. Only sprinkler irrigation is recommended, the furm
delivery requirement being 50 inches Ior both textures.

BARNES SELES

Barnes soils occur on course Lextured fans scattered
throughout the map-area. The topography is smooth
moderately to very steeply sloping toward the valley
centre. On larger fans the gradient gradually decreases
from the apex towards the margin. Some fans may be gullied
by stream channels. The Barnes soils are a minor group,
with a total of 292 acres mapped between 1,500 and 1,700
feet elevations. An additional 8 acres were differentiated
as a complex of Barnes Gravelly Loamy Sand and Savona Sand.

The parent material consists of coarse alluvial-
colluvial fan debris, A thin capping of gravelly sandy
loam occurs on some areas, but stone content is always
heavy to excessive. WMost deposits are calcareocus to the
surface, and are rapidly drained.

The series was differentiated into 68 acres of
Gravelly Loamy Sand and 61 acres of Gravelly Sandy Loai.
An additional 163 acreg of the series were non-arable.
These soils were clasgified as tiull Hegosols, the natural
vegetation belng sage, rabbitbush, pasture wormwood,
cheatgrass, speargrass, and cactus. An cccasional ponderosa
pine occurs in small gullies, A soil profile of the Barnes
Gravelly Loamy Sand was given the following description:

Horizon Depth Description

Anj 0- 31 Grayish-brown (10Y. 5/2 dry), very
dark grayish-brown (10Y# 3/2 moist)
gravelly loamy sand. VWeak medium
granular structure, soft dry and
very friable wmoist. Very stony,
abundant roots. pH 8.2
Abrupt boundary te:

Cl 3-11" Variable colored cobbly and gravelly
sand. Single-grained, loose. ILime
plating on gravels and cobbles,
abundant roots. pH 8.3
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Horizon Depth Description
02 11+ Variable colored cobbly and gravelly

coarse sand. Single-grained, loose.
Rocts common to abundant in the
upper part, diminishing with depth.
pH 8.4

Land-use:

These soils zre of limited use for agriculture.
About half of the classified acreage is non-arable, due %o
coarse texture, stoniness and steep topography. The
remainder is 4th and 5th class irrigation land. Cultiva-
tion should be kept to a minimum; only alfalfa and sad
crops are recommended. In the native state the Barnes
soils have low grazing value, due to drought and the
absence of desirable species of grasses.

The Barnes soils are low in organic matter, nitrogen.
and available phosphorus, and the moisture holding capaclty
is very low. With cultivation an effort should be made to
build up the content of organic matter. Only sprinkler
irrigation is recommended; the farm delivery requirement
is 54 inches for both textures.

3. GLEYED HULL REGOSQOLIC SOILS:

This Regosolic subgroup is composed of mineral soils
with a distinct Ah horizon and a weakly gleyed and
mottled subsoil. The Ah horizon is not of sufficient
thickness, or does not have the organic matter content
or color %0 qualify as a Chernozemic horizon.

In the mapped area, the Gleyed Mull Regosols
oceupy low terraces near runoff levels. They are
imperfectly drained and calcareous tn the surface, with
moderately alkaline reactions from pH 7.8 to 8.4. The
extra subsoil moisture permits growth of a moderately
heavy forest of deciduous trees. The Carguille series
was the only one classified as a Gleyed kiull Regosol.

CARQUILLE SEALES

Carquille soils occupy low lying imperfectly
drained alluvial terraces in the Bonaparte and Deadman
river valleys. The tepography varies from level to undu~-
lating. iost slopes average two to three percent, with a
maximum of not more than five percent. Between elevations
of 1,500 and 1,900 feet, a total of 1,180 acres were
classified. Complexes with other soil types amounted to
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an additional 4%6 acres.

The parent material consists of moderately coarse
to medium textured river alluvium from 12 to 48 inches
thick, which overlies sands and gravels. Thin, coarser
textured strata often occurs in the overlay. Gravels
are present to the surface in areas where the overlay i1s
thin, but otherwise the soils are gravel- and stone-Iree.
Although the soils are calcareous to the surface, there
is little associated salinity.

The Carquille series was difrerentlated into six
texture types and two soil complexes (See Table 4), As
a general rule, as surface textures become finer, the
thickness of the overlay increases. The water table
fluctuates with the river level, and the soils are imper-
fectly drained. In most years, the water table is at or
close to the surface during spring runoff, and a few of
the lower lying areas are flooded. All areas could be
inundated in years of exceptionally high water.

In the native state the Curquille soils support a
moderately heavy deciduous forest of cottoawood, aspen,
willow, and red-osier dogwood. Proiile development is
that of a Gleyed Liull Regosol. A description of a culti-
vated Carquille Pine bSandy Loam profile is as follows:

Horizon Depth Description
Aa 0~ 7 Dark grayish-brown (2.5Y 4/2 dry),

very daric gray (10YR 3/1 moist)
fine sandy loam. Veak medium sub-
angular breaking to medium granular
structure, very Ifriable moist,
abundant roots. pH 8.1

Abrupt boundary to:

Cedy 7-11" Grayish-brown (2.5Y 5/2 dry), very
dark grayish-brown (10Yi 3/2 moist)
sandy loum. A few faint mottles,
massive, very friable molist,
abundant roots. pH 8.1

Cgi, 11-24" Grayish-brown (2.5Y 5/2 dry), very
dark grayish-brown (10Yi 3/2 moist)
silt loam. Common darx yellowish-
vrown (10YH 4/4 moist) mottles.
Weak medium subangular blocky struc-
ture, friable moist, common roots.
pH 8.1
Abrupt boundary to:
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Horizon Depth Description
IICgj; 24=27" Coarse sund statum containing a

few feint mottles. Single-grained,
loose, common 1o occasional roots.
pH 8.2

Abrupt boundary to:

g 27-3%2" Grayish-brown (2.5Y 5/2 dry), very
dark grayish-brown (10YR 3/2 moist)
fine sandy loam. Common dark
yellowish-brown {10YR 4/4 moist)
mottles. Ildassive, friable moist,
occasional root. pH 8.0
Aorupt boundary to:

1ICg), 32-~-38" Grayish-brown (2.5Y 5/2 dry), very
dark grayish-brown (LOYR 3/2 moist)
loamy sand. A few faint mottles.
Massive, very friable moist,
occasional root. pH 8.0
Clear boundary to:

ITIC 38"+ Gravelly coarse sand. Single-grained.
loose, roots absent. pH 8.1

Land-use:

Carquille soils are among the most important for
agriculture in the map-arez; most of the acreage is cleared
and cultivated. The high water table during the freshet
season restricts alfalfa, favering the more water tolerant
legimes and grasses. Contrel of the spring run-off would
permit betier stands of alfalfa, but yields would be lower
than on similar textured soils in the Thompson Valley
because of the shorter growing season, These solls are
subject to late spring and early fall frosts., Carrcts and
late potatoes are the only intertilled crops recommended
(See Table T).

The Carguille soils are friable and ifalrly well
supplied with most plant nutrients. The content of
nitrogen and available phosphorus is low; phosphorus
deficiency could occur in carrois, potatoes and possibly
alfalfa, but there may be enough for hay and pasture.
The moisture holding capucity varies from fair to good,
depending on texture and depth of the overlay.

For Carquille Gravelly Sandy Loam and Sandy Loam
to Loamy Sand, sprinkler irrigation only is recommended,
the farn water requirement being 36 and 33 ineches respec-—
tively. Both sprinkler and furrow irrigation may be used
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on the other textures. Under sprinklers the requirement
is 28 inches for Carquille Gravelly Fine Sandy Loam, 25
inches for the fine Sandy Loam, 20 inches for the 5ilt
Loam and 16 inches for the Silty Clay Loam.

Under furrow irrigation, 45 inches is recommended
for the Gravelly Fine Sandy Loam, 37 inches for the Fine
Sandy Loam, 28 inches for the Silt Loam and 21 inches for
the 5ilty Clay Loam. These recommendations are based on
the assumption that with formation of an irrigation
district, there would be better control of spring runoff,
which would provide better drainage in the spring.

4. REGO~BROW)E SOILS:

The subgroup of Rego-Brown soils consists of
mineral soils which developed in a dry climate under
natural bunchgrasses. The profile development is
restricted to the formation of a brownish Ah horizon
containing an accumulation of organic matter.

A strongly calcareous Ck horizon is generally
present beneath the Ah horizon at from six to 14
inches from the surface. Salts may or may not be
present in the subsoil. Leaching is slight and the
surface reactions range from slightly to moderately
alkaline, pH values being from pH 7.4 to 8.4, Culti-
vated soils are calcareous to the surface.

The Regr-~Brown soils in the map-area are the
Cheetsum, Anglesey, Joeross, Lopez, Taweel, and
Bonaparte series. They are derived from a variety of
parent materials, and they are frrm rapidly to
noderately well drained.

CHEETSULs SERIES

These soils are confined to steeply sloping areas
situated east and south of Cache Creek, eXxcepting a small
area along the upper slopes of the Bonaparte Valley. The
topography is rolling %o very steeply sloping and hilly.
Slopes are never less than 15%, and generally they exceed
30%. Between elevations of 1,500 and 2,500 feet, a total
of 7,985 acres were mapped, of which 7,608 were rated
non~arable. Complexes of Cheetsum with other soil series
amount to an additional 1,768 acres.

The parent material consists of calcareous glacial
till of medium to moderately fine texture. The unweathered
ti1ll is compact, and contains a moderate to heavy content
nf gravels and stones, A thin capping of loess up to Tour
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inches in thickness may be present. Because of erosion,
the loess is less prevalent than on the associated
Basque soils. The surface textures range from gravelly
fine sandy loam to silt loam; four texture Types were
mapped (See Table 4).

The Cheetsum soils were classified as Rego-Brown,
and are well drained, Surface reactions are from pH 7.4
to 8.0, and free lime is present at depths of from six
to 10 inches., Salts are present at from 12 tc 18 inches
from the surface.

The native vegetation is dominated by sagebrush,
rabbitbush, pasture wormwood, and cactus. Bunchgrass is
present in varying amounts, depending on the intensity of
grazing. A Cheetsum Gravelly 5ilt Loam profile was
examined and described as follows:

Horizon Depth Description

Ah 0= 7" Brown (10YR 4.5/3 dry), dark
grayish~-brown to dari brown (10YR
4/2,5 moist) gravelly silt loam.
Weak medium subangular blocky
breaking to granular structure,
soft dry, very friable moist, abun-
dant roots, cobbly. pH 8.0
Abrupt boundary to:

Ck T-12" Very pale brown to pale brown
gloYR 6.5/3 dry), grayish-brown
10YR 5/2 moist) gravelly silt
lvam. NModerate medium subangular
blocky structure, hard dry, firm
moist, cobbly, occasional root.
pH B.4; conductivity 1.0¥
Clear boundary %to:

Csq 12~.23" Grayish-brown (1O0YR 5/2 dry),
grayish-brown to brown (10YR 5/2.5
moist) gravelly silt loam till
which breaks with plate-like
cleavage. Slightly hard dry,

friable moist, cobbly, common roots-

pH 8.1; conductivity 10.4
Diffuse boundary to:

*Conductivity values in millimhos per centimeter at 259C.
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Horizon Depth Description
Os, 2344 Dark grayish-brown (1O0YR 4/2 dry),

dark brown (10YR 3/3.5 moist)
compacted gravelly silty clay loam
111l breaxing to strong plate-like
structure. Very hard dry, very
firm moist, occasional root in
upper part, cobbly. pH 8.2;
conductivity 6.7

Land-~-use:

The Cheetsum soils are not under cultivation. Uost
of the acreage has slopes in excess of 30% and suitable
only for range. The smzll arable acreage would produce
alfalfa or sod crops.

The limitations of the Cheetsum series consist of
shallow scolums, unfavorable topography, stoniness and
salts at shallow depths. When cultivated, care should be
taken to prevent erosion, which would expose the unproduc-
tive subsoil., The Ah horizon is frigable and moderately
fertile, but these soils are low in nitrogen and available
phosphorus, Sprinkler irrigation only is recommended,
with a farm delivery requirement of 25 inches for &ll
textures.

ANGLESEY SEATES

This series is an extensive group of soils situated
on gravelly glacio-fluvial deposits., The average topo-
graphy is undulating to level, There are a few eroded
areas, which are rolling to steeply sloping. The series
occurs throughout the map-area, the total acreage being
7,506 and the elevations 1,000 to 2,000 feet. 1In
addition, five so0il complexes were differentiated, which
oceupy 1,400 acres.

The parent material is composed of gravelly and
stony deposits in the form of glacial outwash terraces,
some of which are kames. Illore recently deposited terraces
of similar composition are included. All of the coarse
textured deposits are surfaced with six to 12 iunches of
finer textured material. The capping, which ranges from
loamy sand to silt loam, was deposited by water and wind.
The range of gravel and stone content is from excessive
te none at all.

The Anglesey series was separated into eleven
texture types (See Table 4). All are rapidly drained and
classed as Rege-Brown soils. They have thin solums, the
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depth of the Ah horizon coinciding with that of the sur-
face capping. The Ah horizon is slightly to moderately
alkaline. The underlying gravels and cobbles are commonly
lime plated. These soils support a sparse native cover

of sage, rabbitbush, pasture wormwood, cactus, cheatgrass,
speargrass, and miscellaneous weeds. A profile of the
Anglesey Gravelly Sandy Loam was given the description
which follows:

Horizon Depth Description
Ah, 0- 2" Browr: (10YR 5/3 dry), very dark

grayish-brown to dark brown (1OYR
3/2.5 moist) gravelly sandy loam,
iloderate very coarse subangular
blocky structure formed as a result
of polygonal cracks which extend to
botton of horizon. Sorft dry, very
friable molst, ccbbles and stones
abundant, roots common. pH 7.9
Abrupt boundary to:

Ah, 2- gn Grayish-brown to brown (10Yi 5/2.5
dry), very dark grayish-brown
(1CYR 3/2 moist) gravelly sandy
loam. Weax fine subangular blocky
breaking to fine granular structure,
soft dry, very friable moist.
Cobbles and stones abundant, roots
common. pH 7.4
Clear boundary to:

Ck-IICk 9~19" Dark grayish-brown (10YR 4/2 dry),
very dark brown (10YR 2/2 moist{
stony gravelly sandy loam to
gravelly loamy sand. Weak fine
granular structure, soft dry, very
friable moist, abundant roots.
About 90% gravels, cobbles and
stones, all lime coated. ©pH 8.4
Clear boundary to:

IICl 19-30" Light gray to light brownish-gray
(10YR 6/1.5 dry), gray (10YR 5/1
moist) stony gravelly loamy sand
to gravelly sand. Weak fine granu-
lar to single-grained structure,
loose, abundant roots, slight lime
plating on some cobbles. pH 8,2
Clear boundary to:
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Horizon Depth Description
1IC, 30"+ Roughly stratified coarse sand,

gravels, cobbles and stones.
Single-grained, loose, occasional
pocket of salts under larger
cobbles, no roots. pH 8.1

Land~use:

In the native state the Anglesey soils provide
some range. Forage production is low, due to the droughsy
nature of the soils and the absence of desirable grasses.
There was no cultivation of Anglesey soils at the time of
the survey (1962).

With irrigation these are limited-use soils
regardless of texture. Alfalfa, hay or pasture are the
most sultable ecrops. Intertilled crops should be avoided,
because of the thin solum and stoniness.

The Anglesey soils are reasonably well supplied
with plant nutrients, excepting nitrogen and available
phosphorus. Sufficient phosphorus may be available for
hay crops, but a pericdic check should be made for phos-
rhorus response. The moisture holding capacity is very
low. Only sprinkler irrigation should be used. The farm
delivery reqguirement for Anglesey Loamy Sand, Gravelly
Toamy Sand, Sandy Loam, Gravelly and Stony Sandy Loan,
and Fine Sandy Doam is 50 inches. The reguirement for
Anglesey Loam, Stony Loam, Silt Loam, and Gravelly Silt
Loam is 46 inches.

JOERQOSS SinillS

This is a minor group of soils which occur as
small, scatbered areas in the Thompson Valley between
Savona and Basque. All areas have irregular duned topo-
graphy, which varies from undulating to rolling. A tcia.
of 604 zecres were differentiated at elevations between
1,100 and 1,500 feet. Complexes in which Joeross soils
pred-minate account for an additional 272 acres.

The parent material consists of wind blown calca-
reous sands. The deposits vary mostly from three to 10
feet in thickness, with occasional deeper deposits.
They may have a surface capping of finer texture up %o
20 inches thick. The sand deposits overlie terrace
gravels., An occasional stone may occur in areas where
the underlying gravels are close to the surface, otherwiss
the parent material is gravel- and stone-free.
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Surface textures range from sand to fine sandy
loam. The Joeross series was differentiated into four
soil types and four complexes (See Table 4)., All types
are rapidly drained and were classified as Rego-Brown.
They developed on deposits similar to the parent material
of the Savona series, but differ by having been stabilized
long enough to have a well developed Ah horizon. Surface
reactions range from pH 7.7 tc 8.4, with free lime at
from six to 12 inches deep.

The original vegetation of bunchgrasses has been
practically eliminated by overgrazing, and the present
cover consists of sage, rabbitbush, pasture wormwood,
cheatgrass, speargrass, and cactus. A profile of the
Joercss Loamy Sand was described as follows:

Horizon Depth Description
Ahq O~ 6" Grayish-brown (10YR 5/2 dry), very

dark grayish-brown (10YR 3/2 moist®
loamy sand. Weak fine subangular
blocky breaking to fine granular
structure. Soft dry, very friable
moist, abundant roots. pH 8.2
Clear boundary to:

5 6=-11" Light brownish-gray (1OYR 6/2 dry),
dark graylish-brown to very darx
grayish~brown (10YR 3.5/2 moist)
sand. Weak nedium subangular
blocky structure, soft dry, very
friable moist, common roots.
pH 8.3
Clear boundary to:

AC 11-15" Light gray to light brownish-gray
(10YR 6/2.5 dry), grayish~brown t2
dark grayish-brown (1O0YR 4/2.5
moist) sand. Very weak medium
subangular blocky structure, soft
dry, very friable moist, occasional
root. pH 804‘
Clear boundary to:

Ck 15«24 Variable colored sand. Single-
grained, loose, occasional root.
Visible concentration of carbonates.
pH 8.4
Gradual boundary to:

¢ 24"+ Variable colored sand. Single~
grained, locse, occasional root in
upper part. pH 8.4
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Land-use:

There was no cultivation of the Joeross soils at
the time of the survey (1962)., In the native state they
provide limited range. These soils are fair to poor for
agriculture, depending on the topography and surface
texture.

With irrigetion, all textures could produce alfalfa,
hay and pasture. Vegetables may be grown on Joeross
Loamy Sand, Sandy Loam and fine Sandy Loam where slopes
do not exceed 5%. Tomatoes are not recommended on the
Loamy Sand type because of sand blasting (See Table T).

Joeross soils have low moisture holding and cation
exchange capacities., Also they are low in organic matter,
nitrogen and available phosphorus. Sufficient phosphorus
may be available for hay and pasture, but its addition
would be necessury for vegetable crops. All types are
very friable, and they have deep rooting zones. Only
springler irrigation is recommended, the farm delivery
requirement being 50 inches for Joeross Sand and Loamy
Sand, and 46 inches for Sandy Loam and Fine Sandy Loam.

LOPEZ SERIES

The Lopez soils are a minor group derived from
shallow wind-blown deposits. They occupy small areas in
the Thompson Valley between Deadman River and ldcAbee.
The topography is mostly level to very gently sloping,
with occasional variation to undulating, but slopes do
not exceed 5%. A4 total of 292 zcres were classified
between 1,300 and 1,500 feet elevations.

The parent material censists of shallow, wind-blown,
calcareous sand. These eolian sandy deposits occur on
the lee side of duned areas, or as a thin strip adjacent
to the edge of bluffs. The deposits vary from 14 to 24
inches thick, overlying ferrace gravels and sometimes fan
deposits. An occasional gravel or cobble may be present.
Surface textures range from sand to sandy loam.

The Liopez series was separated into Lopez Sand, 90
acres; Loamy Sand, 78 acres; and Sandy Loam, 131 acres,
This rapidly drained group of soils was classified as
Rego~-Brown. Some of the map units include patches of
Regosolic soils where blowing is active or was recent.
The surface is moderately alkaline, free lime occcurring
at depths of 12 inches or less.

The native vegetation consists mainly of sage,
rabbitbush and pasture wormwood, with inclusions of
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cheatgrass, speargrass and cactus. 4 cultivated profile
of the Lopez Sandy Loam was described as follows:

Horizon Depth Description
Az O~ 8" Grayish-brown to dark grayish-

brown (10Yd 4.5/2 dry), very dark
grayish-brown to very dark brown
{10YR 2.5/2 moist) sandy loan.
Wesk medium blocky structure, very
friable moist, abundant roots.

pH 8.4

Abrupt boundary to:

Ah 8-12" Grayish-brown to darx grayish-
brown (10YR 4.5/2 dry), very dark
grayish-brown (10Yr 3/2 moist)
sandy loum. Weak coarse bhlocky
structure, very friable mois?t,
common roots. DpH 8.2
Abrupt boundary to:

- Ck 12-20" Brown (10Yu# 5/3 dry), dark brown
(10Y8 3.5/3 moist) sandy loam,
Weak coarse blocky structure,
very friable moist, occasional
gravels and cobbles in lower part,
roots common. pH 8.3

Clear boundary to:

TICk 20-26" Light gray (10YR 7/1 dry), gray
(10YR 5/1 moist) gravelly coarse
sand. Weaily lime cemented,
massive, very firm moist, roots
cocasional to absent. pH B.3

1IC 26"+ Gravelly coarse sand of variable
colors, single-grained, loose,
cobbly, no roots. pH 8.5

Profiles may occur which have a buried Ah horizon
(pAh) near contact with the gravelly substratum.

Land-use:

In the native state the Lopez soils provide limited
range. They vary from good to poor for agriculiure,
depending on the texture. One areu of Lopez bandy Loam
was irrigated and had a good staund of alfalfa at the time
of the survey (1962). With irrigation all soil types of
the series are suitable for alfalfa, hay wnd pasture. A
wide range of vegetables could be grown on Lopez Loamy
Sand and Sandy Loam (See Table 7).
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The Lopez soils have favorable topography for
agriculiure. They have reascnably deep solums and are
very friable. They are moderately fertile, but low in
orgznic matter, nitrogen and available phosphorus.
Sufficient phosphorus may be available for forage crops,
but phosphorus fertilizetion appears necessary for vege-
tables. Only sprinkler irrvigation is recommernded. The
farm delivery requirement is 50 inches ifor the Lopez Sand,
44 inches for the Loamy Sand, and 39 inches for the Sandy
Loam.

TAWEEL SERLIES

The Taweel soils are derived from medium to coarse
textured fans which occur throughout the mapped area.
The topography is typical of fan formutions. There is an
overall smooth downward slope Irom the apex toward the
valley centre. The s*teepest gradients are in the upper
parts of the fans, and decrease gradually toward the
margins., Slopes vary from three to over 30%. Gullies
formed by runofi are common on some of the fans. A total
of 7,608 acres were mapped at elevations between 1,000
and 2,200 feet, of which 1,665 acres were classed as non-
arable., An additional 522 acres were differentiated as
complexes in which Taweel soils predominate.

The parent material is poorly sorted and roughly
stratified, the strata ranging in texture from gravelly
loam 0 gravelly sand. The surface six to 12 inches may
be finer textured than the subsoil. In some cases this
was due to an addition of loess; where loess occurs the
content of suriace gravels and stones is light or absent.
Otherwise gravels and stones are present in moderate to
excessive gquantities. Ffree lime is encountered at six to
12 inches from the surface, but salts have been removed
to depths of 24 inches or more.

The Taweel series was differentiated into eight
texture types and three complexes (See Table 4). They
vary from rapidly to well drained and were classified as
Rego=~Brown soils. The native vegetation consists of
sage, rabbitbush, pasture wormwood, cactus, cheatgrass,
and occasional bunchgrass. A profile of Taweel Gravelly
Loam, which is typical of the series, was described as
follows:

Horizon Depth Nescription
Ahy Q-25" Grayish~-brown to dark grayish-brown

(10YK 4.5/2 dry), very dark grayish-
brown to very dark brown (10YR 2.5/2
moist) gravelly loam, Weak fine



Horizon Depth
Ah, 2%~ 6"
Ah3 6~ 9"
Ck g.23"
IICs~Cs 23"+

Land-use:
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Description

granular structure, soft dry, very
friable moist, occasional root.

pH 8.0

Abrupt boundary to:

Gray to dars gray (10YR 4.5/1 dry),
very darx gray (lOYi 3/1 moist)
gravelly loam. Weak coarse bloecky
structure, slightly hard dry,
friable moist. #oderately stony,
abundant roots., pH 7.6

Clear boundary to:

Gray to darx gray (10Ya 4,5/1 dry),
very dark gray (1OYR 3/1 moist)
gravelly sandy loam. Weak fine
gramilar structure, soft dry, very
friable moist, moderately stony,
abund«nt rcots. pH 7.9

Abrupt boundary to:

Gray (10YR 5.,5/1 dry), dark gray
(10YR 4/1 moist) gravelly sandy
loam. Hassive, weakly lime cemented,
hard dry, firm moist, roots common.
pH 8.1

Clear change to:

Light gray (10YR 6/1 dry), gra

to darg gray (10Yi 4.5/1 moist
roughly stratified material which
varies from gravelly loam to
gravelly sand. lioderate medium
blocky to single-grained structure.
Varies Trom slightly hard to loose,
depending on texture. Occasilonal
root in upper part. pH 8.3;
conductivity 8.3

Most of the acreaﬁe was in the native state at the

time of the survey (1962

, and provided limited range. A

small acreage bordering better soil types is irrigated.
With irrigation these are poor to doubtful soils because
of unfavorable topography, coarse textures and heavy stone
content. Alfelfa, hay and pasture are the only crops

recomuended.

These soils have lime accumulation within 10 inches
of the surface, and moisture holding capacity is low to
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moderately low. They are reasonably well supplied with
plant nutrients, excepting nitrogen and possibly phosphorus.
Sufficient phosphorus may be available for alfalfa and
other forage, but & periodic checx should be made for
phosphorus response, Salts are present in the subsoil,

but usually too deep to have harmful effects on plants.

Only sprinkler irrigation is recommended. The farm
delivery reguirement is 46 inches for Taweel Gravelly
Loanmy Sand, 36 inches for the Gravelly Sandy Loam, Sandy
Loam and Fine Sandy Lioam, and 32 lanches for the Gravelly
Loam, Loam, Gravelly 5ilt Loam, and 5ilt Loam.

BONWAPARTE SpiIES

The Bonaparte series comprises a group of soils
derived from medium to moderately Iine textured Ian
materials., They occupy smell areas scatiered over most
of the so0il map, The topography is very gently to gently
sloping, with gradients seldom more than 5% »aA total of
2,481 acres were differentiated at elevations between
1,100 and 1,600 Teet.

The parent materisl is composed of silty alluvial
fan deposits which are calcareous and saline at depths,
These sediments generally occur at the lower extremities
of large fars, although in a few localities where the
material has eroded from silty glacio-lacustrine deposits,
the whole fan is silty, The silty deposits average from
two to three feet thici, with extremes from 18 inches tp
five feet or more., The silty materials overlie fan deposits
of coarser texture or gravelly terraces. Scattered
gravels and stones occur in a few areas, but as a rule the
Bonaparte soils are gravel~ and stone-free,

Surface textures vary from fine sandy loam to silty
clay loan; four soil types were differentiated (See
Table 4). The Bonaparie Series was classed with the Rego-
Brown soils, moderately to well drained. They olten
contain free lime to the surface; surface reactions vary
from pH 7,6 to 8,2. The native vegetation is composed of
sage, rabbitbush, pasture wormwood, cheaigrass, SsSpeargrass,
Russian thistle, and cactus, A profile of the Bonaparte
Silt Loam was examined and described as follows:

Horizon Depth Description
Ahy C-21in Grayish~brown (10YR 5/2 dry), dark

grayish-brown to very darx grayish-
brown (10YR 3.5/2 moist) silt loam,
Macrostructure very cocarse subangu-
lar blocky resulting from polygonal
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Horizon Depth Description

cracking. Blocks break to very
thin platy structure. Vesicular,
slightly hard dry, very friable
meist, occusional reot. pH T.4
Abrupt boundary to:

Ah, 2%~ 8" Brown EloYR 5/% dry), dark grayish-
brown (1OYR 4/2 moist) silt loam.
Wearx coarse blocky structure,
slightly hard dry, friable moist,
abundant roots. pH 7.8
Gradual boundary to:

AC 8-14" Light brownish-gray (10YR &/2 dry),
dark gray to darik grayish-brown
(1LOYR 4/1.5 moist) silt loan.
Massive, hard dry, friable uoist,
a few lime concretions, abundant
roots. pi 8.0
Gradual boundary to:

Cx 14-34" Light brownish-gray (2.5Y 6/2 dry),
grayish-brown (2.5Y 5/2 moist)
silt loam. wmassive, hard dry,
friable moist, numerous lime con-
cretions, common roots. pH 8.6
Clear boundary to:

TICs 3414 Gray (10YR 5/1 dry), dark gray to
very dark gray (10Y2 3.5/1 moist)
medium sand. Single-grained,
loose, occasionul root in upper
part. pH 8.0; conductivity 5.4

Land-use:

These are fair to good irrigation soils with good
textures and favorable topogruphy. 4 large part of the
total acreage is iriigated, with alfalfu the main crop.

The Bonaparte soils are suitable for a number of vegetables
(See Table 7). Onions and carrots are not recommended
because the soils are too compact for adequate root
development and a smooth finish, The structure and tilth
could be improved by the use of crep residues to build up
the content of organic matter.

Although reasonably fertile, these soils are some-
what low in nitrogen znd available phosphorus. Taey may
have enough available phosphorus Tor alfalfa, but additions
would be necessary Ifor vegetables. Soluble salts are
present in the subsoil, but too deep to impose a harmful
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effect on plant growth.

The Bonaparte soils have good moisture holding
capacity, and they are suitable for voth sprinkler and
furrow irrigation. Under sprinkler irrigation the farm
delivery requirement is 29 inches for Donaparte Fine
Sandy Loam, 26 inches for the Loam, 24 inches for the
Silt Loam, and 23 inches for the 5ilty Clay Loam. With
furrow irrigation, 45 inches «re required for Bonaparte
Fine Sandy Loam, 39 inches for the Loam, and 32 inches
for the Silt Loam and Silty Clay Loan,

5. SALIKE REGQO-BROWN G0TTLs:

This subgroup of Rego-Brown soils consists of
mineral soils which have develowed in a dry climate
under natural bunchgrass vegetation. Profile develop-
ment is restricted to the formation of a brownish Ah
horizon indicative of organic matter accumulation.
There is also a visible concentration of soluble salts
near the surface.

In the marned ar-a the high content of salts is
caused either by erosion keeping nace with the downward
leaching of the salts, or by saline seepage water.
These soils are calcarcous in addition to their
salinity. Surfacc reactions vary from pH 7.9 to 8.5,
and electrical conductivities from 2.0 to 7.0 milli-
mhos per centinecter.

Saline Rego-Brown soils in the mapped area consist
of the Epsom and Cache Creek series.

EPSOU SEATES

The Epsom soils occupy a minor acreage along the
sides of the Thompson Valley between Savona and licAbee.
The topography is undulating to rolling and very steeply
sloping. The range of elevation of the series iz between
1,500 and 1,800 feet.

The parent materizl consists of stratified glacio-
lacustrine sediments which range in texture irom fiue
sand to silty clay. ©5ilt loam and silty clay loam are
the most common textures. The glacio-lacustrine deposits
exist as small remnants overlying outwash gravels and
glacial till. They do not occur in units large enough
for separate classification. It was necessary to map the
total acrezge of the Epsom soils as complexes with the
Anglesey series (See Table 4).
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The soils erode easily; many of the knolls are
devoid of vegetation. Erosion keeps pace with weathering
and leaching, so that profile development is restricied
and soluble salts are present at the surface. The soils
are moderately well to well drained and classed as
Saline Rego-Brown., The native vegetation is composed oI
sage, rabbitbush, cheatgrass, wild ryegrass, meadow
foxtail, and Russian thistle. A representative soil
profile was described as follows: :

Horizon Depth Description
Ah 0- 1°® Light brownish-gray (10YR 6/2 dry),

dark grayish-brown to very dars
grayish-brown (10YR 3.5/2 moist)
811t loam. VWeak, thin platy struc-
ture, soft dry, very rfriable moist.
Highly vesicular, roots commuon.

pH 8.5

Abrupt boundary to:

Ahs 1- 4" Grayish-brown (10YR 5/2 dry), very
dark grayish-brown (10YR 3/2 moist)
silty clay. loderate coarse pris-
matic maerostructure breaking to
strong medium to fine blocky struc~
ture. Very hard dry, firm moist,
roots common. pH 8.6; conauctivity
3.8 ‘
Abrupt boundary to:

Cs, 4m15" Light brownish-gray (10YR 6/2 dry),
dark grayish-brown (10YR 4/2 moist)
silty clay loam, litedium coarse
prismatic bresking to strong coarse
blocky structure, very hard dry,
firm moist. Visible salt concen-
traztion, roots common. pH B.6;
conductivity 10.2
Gradual change to:

Cs2 i5"+ Lizht gray (10YR 6.5/1 dry),

raylish-brown to darik grayish brown
%1OYR 4.5/2 moist) silty clay loam
to silt loam. Vieak coarse blocky
structure, slightly hard dry, friable
moist. Visible salt concentration,
occasional root. pH 8.9:; conduc-
tivity 13.4

Lund-use:

The Epsom soils are classed as non-arable, due to
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unfavorable topography and high salt content. Although
these soils have good moisture holding capacity, they only
have fair value as range. The high salinity reduces the
growth of desirable grasses, and erosion is the cause of
nunerous spots which are bure of vegetative cover.

CACHE CREEK SEXIES

Cache Creek soils are situated on moderately coarse
to medium textured fans located chiefly in the Bonaparte
River valley. ‘A few areas also were classified in the
vicinity of aAsheroft. They have typical fan topography,
which is characterized by a smooth downward slope irom the
apex toward the valley ceéntre. The upper part of the fans
have the steepest slopes, from which the grudient decreases
gradually toward the fan margins, most of the slopes
being between two and 15%. 4 total of 411 acres were
mapped between 1,500 and 1,900 feet elevations.

The parent material consists of poorly sorted,
roughly stratified alluvial-colluvial fan debris.
Usuzlly the material is very gravelly and moderately
stony, but a small acreage of better sorted gravel- and
stone-free silt loam to silty clay loam is also included.
All areas are calcareous and saline at or near the sur-
face. BSaline seepage water draining from the nearby
Cache Creek Formation (8) appears to be responsible for
maintenance of the high salt content.

The Cache Creek series was dlfferentiated into
Gravelly buandy Loam, 268 acres; Silt Loam, 78 acres; and
S5ilt Loam to Silty Clay Toam, 76 acres. These are Saline
Rego~Brown soils, which are moderately well drained. The
- native vegetation is composed of cheatgrass, dropseed,
cactus, iussian thistle, and other weeds. A profile of
the Cache Creek Gravelly Sarndy Loam was examined and
described as follows: :

Horizon = Depth Dascriptisn
Ahsq 0- 2" Gray (10YR 5/1 dry), very dark gray

to very dark grayish-brown (1OYR
3/1.5 moist) sandy loam. kioderate
very thin platy structure, soft
dry, very friable moist, moderute
stone content, roots ‘common.

pl 8.0; conductivity 4.3

Abrupt boundary to:

o 2~ 5" Grayish-brown (10YR 5/2 dry), very
dark grayish-brown (10YR 3/2 moist)
gravelly sandy loam. Weak very

Ahs
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Horizon Depth Description

thin platy breaxing to weak very
fine granular structure. Slightly
hard dry and very friable moist.
Moderately stony, rocots common.

pH 7.9; conductivity 7.3

Abrupt boundary to:

Ahs 5- 8" Light brownish-gray (LOYR ?/2 dry)
dark grayish-brown (10YR 4/2 moist5

gravelly sandy loam, Weak medium
subangular blocky breaking to
medium granular structure.
Slightly hard dry, very friable
moist, moderately stony, roots
commoxn. Visible concentration of
salts. pH 8.4; conductivity 12.2
Abrupt boundary to:

Cks 8-16" Light gray (10YR 6.5/1 dry),
grayish-brown (2.5Y 5/2 wmoist)
gravelly sandy loam. Weak Iine
subangular blocky structure,
slightly hard dry, very Ifriable
moist, moderately stony, occasional
root, visible salts., pH 8.8;
conductivity 14.6
Clear becundary to:

Cs 16"+ Light gray (10YR 6/1 dry), dark
grayish-brown (10YR 4/2 moist)
gravelly loam. rnioderate Iine
subangular blocky structure, very
friable moist, very stony, occa-
sional root in upper part. pH 8.5;
conductivity 11.L at 16 to 24",
and 7.4 below 24"

Land-use:

Ho areas of Cache Creek soils were cultivated at
the time of the survey (1962). In the native state these
soils provide limited range. Overgrazing has been
follewed by invasion of weeds, :dussian thistle being most
common. With irrigation these are limited use soils,
ewing to heavy gravel content, salinity and unfavorable
topography.

In order to obtain satisfactory crop yields, the
high content of soluble salts should be reduced by
leaching with excess irrigation water. Analyses show
that these soils have an exchangeable sodium percentage
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value ol 15 or more somewhere in the profile. Ordinarily
this would require additions of gypsum to counteract the
harmful effects of sodiun. However, it is not anticipated
that gypsum would be necessary, ilnasmuch as considerable
quantities of it occur naturally. Once reclaimed the
Cache Creek soils would be moderately fertile, and would
return fair yields of alfalfa.

Only sprinkler i:.rigation is recommended, the farm
- delivery requirement being %6 inches for Cache Creek
Gravelly Sandy Loam, 29 inches for the S5ilt Loam, and 26
inches for the Silt Leam to Silty Clay Loam.

©, ORTHIC BROWN SCILS:

This subgroup consists of mineral soils which
developed in a dry climate under natural bunchgrasses.
The profile is characterized by a brownish Ah horizon
underlaid by a structured Bm horizon, which is slightly
brighter in color and free of carbonates. A lighter
colored Ck horizon of carbonate accumulation is found
at depths of from 12 to 24 inches from the surface.
Salts may be present at depths which generally exceed
24 inches. BSlightly more leaching cccurs than in the
Rego—-Brown scils. The surface reactions range from
neutral to slightly alkaline, the pH values being
from 7.0 to 7.7.

The Crthic Brown soils in the mapped area consist
of the Basque, licAbee, walhachin, Nepa, Semlin, and
Clemes series, These soils developed on a variety of
parent materials, and range Irom rapidly to well drained.

BASQUE SERIED

The soil areas assigned to the Basque series are
situated chiefly between Cache Creek and Basque; a smaller
acreage occurs in the Semlin Valley. The topography varies
from gently undulating to rolling, most slopes being
Petween five and 30%. Wherever slopes exceed 30%, erosion
has retarded profile development and the areas were assigned
to the Cheetsum series. Elevations range between 1,500
and 2,300 feet. A total of 400 acres were mapped as
Basque series, and an additional 1,346 acres were assigned
to complexes in which Basque soils occupy the largest
proportions of the areas.

The parent material consists of calcarecous glacial
till. The i1l is compact, of medium to moderately fine
texture, and contains a moderate to heavy content of
cobbles and stones. A loess capping from four to 16 inches
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thick generally overlies the till and gives the surface
soil a silt loam texture. When loess is absent the surface
textures range from gravelly leoam to gravelly clay loam,

The Basque series consists of well drained Orthic
Brown soils. All areas have been heavily grazed, and the
now dominsnt secondary vegetation is composed of sage,
pasture wormwocod, rabbitbush, cheatgrass, cactus, Russian
thistle, and a few surviving clumps of bunchgrass. A
prorile of Basque Silt Loam, with & loess capping 11
inches thick, was described as fellows:

Horizon Depth Description
Ahy 0-2%" Brown (10YR 5/3 dry), dark brown

(1OYR 3/3 moist) silt loam.
Massive, vesicular, soft dry, very
friable moist. Abundant roots.

pH Ted

Abrupt boundary to:

Ah, 24— 8" Brown (10YR 5/3 dry), dark brown
(10YR 3/3 moist) silt loam,
Moderate medium subangular blocky
structure. Hard dry, friable moist,
abundant roots. pH 7.7
Clear change to:

AB 8-11" Yellowish-brown (LOYR 5/4 dry),
brown to dark brown (10YR 4/3
moist) silt loam. Hoderate
mediuwn subangular blocky structure,
hard dry, friable to slightly firm
moist, common roots. pH 7.6
Clear boundary te:

IIBm 11-16" Iight yellowish-brown (1O0YR 6/4
dry), dark brown to dark yellowish-
brown (10YR 4/3.5 moist) silty clay
loam. Iioderate medium blocky
structure, slightly hard dry,
friable te slightly firm moist.
Many gravels, roots common. pH 7.9
Clear boundary te:

IICk le-21" Very pale brown to pale brown
ElOYR 6.5/3 dryg, yellowish-~brown
10YR 5/4 moist) silty eclay loam.
Weak fine blocky structure, hard
dry, firm moist, many gravels,
occasional cobble, occaslenal root.
pH 8.4
Gradual boundary to:
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Horizon Depth Description
IICSl 21=-27" Pale brown (10YR 6/3 dry), vellowish-

brown (10YR 5/4 moist) slightly com-
pacted silty clay loam till which
breaks to plate-like structures.
Very hard dry, very firm moist.

Many gravels, occasional cobble,
occaslonal roots Visible concentra-
tion of salts., pH 8.2:; conductivity
6.9

Gradual boundary to:

IICs, 27" + Grayish-brown (LOYR 5/2 dry), dark
grayish-brown to brown (10YR 4/2.5
moist) silty clay loam moderately
compacted till which breaks to
strong plate-like structures. Very
hard dry, very firm moist, many
gravels, occasional cobble,
occasional root, vislible salt con-
centration. pH 8.1l; conductivity
10.22

TLand-use:

The unfavorable topography limits the range of
crops that can be grown on the Basque soils. The most
satisfactory crop is alfalfa; intertilled crops should be
avolded because of erosion hazard and stoniness. Care
should be taken foc prevenit erosion, and exposure of the
infertile calcarecus and saline subsoil.

These soils are friable and moderately fertile,
nitrogen being the main limiting nutrient. The solum is
one of the deepest for Brown soils, hence rooting depth
is fairly good. The medium to moderately heavy textures
have good moisture holding capacity. Only sprinkler
irrigation is recommended; the farm delivery requirement
is 24 inches for all textures.

McABEE SILT LOAM

The McAbee soils mainly occur in the Thompson
Valley to the southeast of Ashcroft., There is also a
minor acreage in the vicinity of McAbee, which was classi-
fied in association with the Basque soils. The topography
varies from very gently sloping to undulating and rolling.
A total of 322 acres were mapped as McAbee Silt Loam, at
e¢levations between 1,300 and 1,600 feet.

The parent material consists of stratified lacus~
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trine deposits, which vary in texture from fine sand to
silty clay loam. Surface textures are mostly silt loam,
with minor inclusions of fine sandy loam. In part, the
licAbee series is derived from glacio-lacustrine deposits
which occur as remnants overlying glacial till. The
remainder developed on pond deposits which are associated
with outwash terraces. These pords were probably back-
swamps situated along the inner margins of floodplaias,
parts of which later became terraces. The sediments are
gravel- and stone~free, and calcareous and somewhat saline
at depths.

The ilcAbee Silt Loam is a well drained Orthie Brown
soil. The native vegetation is mostly sage, pasture worm-
wood, rabbitbush, cactus, and occasional clumps of bunch-
grass. A typical profile was described as follows:

Horizon Depth Descrinticon

Ah 0~ 2" Grayish-brown to brown (L0YR 5/2.5
dry), dark grayish-brown (LOYR 4/2
moist) silt loam. Weax very thin
platy structure, soft dry, very
friable moist, highly vesicular,
pceasional root. pH 7.0
Abrupt boundary to:

1

Ah 2—- 9gv Brown {10YR 5/3 dry), dark brown
(1OYR 3/3 moist) silt loam. Weak
coarse subangular blocky structure,
slightly hard dry, friable moist,
roots common. pH 7.6
Clear boundary to:

Bm 9-15" Yellowish-brown (1OYR 5/4 dry)
dark brown (LOYR 3/3 moist) silt
loam. Moderate coarse subangular
blocky structure, slightly hard
dry, friable moist, roots common.
pH 8.3
Clear change to:

BC 15-18" Brown (10YR 5/% dry), dark grayish-
brown (1OYR 4/2 moist) silt loam.
Massive, hard dry, friable moist,
occasional rooct. pH 8.7

Ck 18-26" Light gray (10YR 7/2 dry), grayish-
brown %lOYR 5/2 moist) silt loam.
Massive, some limey concretions,
very hard dry,firm moist, occasional
rcot. pH 8.3
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Horizon Depth Description

Cs 26"+ Iight brownish-gray (10YR &/2 dry),

dark grayish-brown (10Yi 4/2 moist)
fine sandy loam. lassive, scft
dry, very friable moist,; no roots.
pH 8.1; conductivity 9.1

Land~use:

The kicAbee soils are from gocod to excellent for
agriculture. OStones are absent, the texture is favorable,
and the topography is sufficlently level so that erosion is
a minor hazard. DPortions have been furrow irrigated for
vegetables. Yields were good and these soils ure well
suited to alfalfa and a wide range ¢f vegetables (See
Table 7). Onions and carrots are not recomimerded because
the soils are too compact for good root development and
smooth finish.

Although the HcAbee Silt Loam 1s moderately fertile,
it is somewhat low in organic matter, nitrogen and phos-
phorus, Fertilization would be necessary to obtain optimum
yields of vegetables, The incorporation of crop residues
and green manure would help to build up organic matter and
improve the physical structure of the soil. The licAbee
ollt DLoam has good moisture holding capzcity, and is
suitable for either sprinikler or furrow irrigation. The
recommended furm delivery reguirement is 23 inches for
sprinklers and 32 inches when furrow irrigation is used.

VALHACHTIN SERTES

This series conmprises an extensive group of soils
located in the Thompsen Valley between Deadman River and
Basque. The topography varies from level to gently rolling.
The steeper slopes occur in areas of complexes with other
soils. A total of 1,472 acres were classified between 1,000
and 1,800 feet elevations. Complexes of walhachin soils
with sthers amount to an additional 150 acres.

The parent material consists chiefly of gravelly
and stony glacial outwash terraces. A few alluvial terraces
of similar composition deposited by the Thompson River in
subsequent times were included. All terraces have a sur-
Tace capping of finer texture, which varies from 10 to 18
inches in thic«ness. In most cases materials deposited by
wind have contributed to the fimer textured surface layer,
and in counsequence, the loess derived portion of this layer
is free of gravels where it has not been disturbed. The
stone content in the surface layer varies from none at all
to heavy.
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The Walhachin series was differentiated into six
texture types and two complexes (See Table 4). It is
rapidly drained and was classed as Crthic Brown. The
native vegetation is composed of sage, rabbitbusi, pasiture
wornwood, cactus, cheatgrass, aud weeds. A profile of
the Walhachin Sandy Loam was examnined and described as
follows:

Horizon LDepth Description
Ahy 0~ 3" Dark grayish-brown (1OYR 4/2 dry),

very dariz brown (1OYR 2/2 moist
sandy leoam. weak thin platy break-
ing to medium granular structure,
soft dry, very friable moist,
abundant roots. pH 7.7

Abrupt boundary to:

Ah,, 3. g Grayish-brown (1OYR 5/2 dry), very
darik grayish-brown (1O0YR 3/2 moist)
sandy loam. Weak medium subangular
blocky structure, slightly hard dry,
friable moist, common gravels,
occasional cobble and root. pH 7.3
Abrupt boundary to:

B g-12" Brown (10YR 5/3 dry), very dark
grayish-hrown to dars« brown (10YR
3/2.5 moist) gravelly sandy loam.
Moderate medium bhlocky structure,
slightly hard dry, friable moist,
common cobbles, ocecasional root.
pH. T.7
Clear boundary to:

IICk 12-19" Grayish-brown (2.5Y 5/2 dry), dark
gray to dark grayish-brown (10YR
4/1.5 moist) stony gravelly loamy
sand to gravelly sand. Weak fine
granular structure, soft dry, very
Ifriable moist, heavy lime coatings
on gravels and cobbles, roots
common. DpH 8.3
Gradual boundary to:

IIGy 19-29¢ Stony gravelly sard, single-grained,
ioose, thin lime coatings on under-
sides of cobbles, abundant roots.
pH 8.3
Gradual boundary to:
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Horizon Depth Description
1102 29"+ Stony gravelly coarse sand. Single-

grained, loose, thin lime coatings
on undersides of cobbles, no roots.
pH 8.5 _

Landg-use:

Areas of Walhachin solls have been cultivated in
the past, but most are now abandoned. In the native state
they provide limited range. They are fair to poor irriga-
tion soils, due mainly to the shallow solum and variable
content of stones. Alfalfa is suitable for all areas;
tomatoes, cucumbers and cantzloupss are recommended only
on areas which are moderately stoiiy to stone-~free (See
Table 7).

Walhachin soils are friable and have favorable
topography. They are moderately fertile, but somewhat low
in nitrogen and available phosphorus. Suificient phos-
phorus may be avallable for glfalfa, but fertilization
would be necessary for vegetables. The moisture holding
capacity is low and only sprinkler irrigetion is recom—
mended. The Tarm delivery requirement is 46 inches for
Walhachin Stony Sandy Loam and Sandy Loam, 44 inches for
the Fine Sandy ILoam, and 41 inches for the Stony Loam,
Loan and Silt Loam,

NEPA SERIES

The Nepa series consists of a minor group of soils
situated on high outwash terraces in the Thompson Valley
between Savona and Basque. The topography varies Tfrom
very gently sloping to gently rolling. A total of 490
acres were mapped between 1,200 and 1,500 feet elevations.

The parent material is composed of a relatively
thin deposit of sandy outwash. The sands overlie terrace
gravels or more rarely giaclo-lacustrine sediments and
range from four to 10 feet thick. The sands are calcareous
and stone~free, but they may contain scattered gravels.
HMost areas have a finer textured mantle from 12 to 14
inches thick, with variations from eight to 24 inches., In
some cases the surface capping consists in part of wind
deposited sediments., The main surface texture is sandy
loam, but loamy sand and loam textures also were differen-
tiated.

The rapldly drained Nepa soils were classed as
Orthic Brown. They developed under natural bunchgrass,
but overgrazing has brought dominance of secondary vegeta-
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tion whieh includes sage, pasture wormwood, rabbitbush,
speargrass, and dropseed. A profile of Nepz Sandy Loam,
typical of the series, was described as follows:

Horizon Depth Description
Ah O- T Brown (10YR 4.5/3 dry) dark grayish-

brown to very darz grayish-brown
(LOYR 3.5/2 moist) sandy loam.

Weak medium subangular blocky struc-
ture, soft dry, very Triable moist,
abundant roots. pH 7.7

Clear boundary to:

B 7-11" Yellowish-brown (10Y® 5/4 dry),
brown to dark brown (1OYR 4/3 moist)
sandy loam to loamy sand. Weak
medium blocky structure, sorft dry,
very friable moist, roots common.
pH 8.0
Clear boundary to:

BC 11-14n Pule brown to brown (10Yk 5.5/3 dry),
brown (10YR 4.5/3 moist) loamy sand.
lassive, soft dry, very friable
moist, roots common. pH 8.3
Abrupt boundary to:

IICk 14-18" Light brownish-gray (10Yi 6/2 dry),
grayish~brown (10Yi 5/2 moist)
coarse sand containing common
gravels, liassive, weaily lime
cemented, slightly hard dry,
friable mecist, occasional root.
pH 8.4
Clear boundary to:

IIC 18"+ Gray (1OYR 5.5/1 dry), dark gray
(10¥R 4/1 moist) coarse sand.
Single-grained, locse, no roots.
pH 8.5

Land-use:

In the native state the Nepa soils provide limited
range. The natural production of forage i1s low becuuse
of the low proportion of bunchgrasses and the droughty
soils. DNone of these soils are cultivated, due largely to
the difficulty of obtaining a supply of irrigation water.

These soils have relatively shallow solums, but
they are friable and nearly free of gravels, They are
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suitavle for the production of alfalfa and a wide range
of vegetables (See Table 7). Asparagus is not recommended
because the sandy loam layer is not thick enough.

The Nepa soils are somewhat deficient in erganic
matter and nitrogen. The content of avalilable phosphorus
is low for vegetable crops and marginal for alialfa. The
other plant nutrients appear to be adeguate. :

Only sprinkler irrigation is recommended for the
Nepa soils, which have low moisture holding capacity. The
farm delivery requirement for Nepa Loamy Sand is 46 inches,
for the Sandy Loam and Gravelly Sarndy DLoam 41 inches, and
37 inches for the Nepa Loam,

SEMLIN SERIES

Sermlin soils occur in the Thompson Valley between
Savona and Basque., They occupy moderately coarse to
medium textured fans, and the topography is typical of fan
deposits. There is an oversall, smooth downward slope from
the apex toward the valley centre. The steepest slopes
oceur near the apex and gradually decline toward the margin
of the fans. Iiast slopes range between three and 1%5%.
Gullies formed by stream channeling are the cause of an
irregular surface on some fans, Between 1,200 and 1,800
feet elevations, a total of 1,336 acres were mapped and
differentiated into five texture types (See Table 4).

The parent material consists oI roughly stratified
and poorly sorted fan debris containing a medium to high
content of angular gravels and cobbles. The surface six
to 12 inches may be finer textured than the subsoil, due
in some cases to the addition of wind deposited sediments.
Where eolian materials occur, the content of gravels and
stones 1s light to non-existant, but otherwise surface
stoniness is moderate to heavy. TIree lime is encountered
at from 12 to 16 inches depth, but salts have been
leached to depths of 24 inches or more.

The Semlin soils, which are rapidly drained, are
Orthic Brown solls which developed under bunchgrasses.
These grasses have luargely been eliminated, and the
prevailing cover consists of sage, rabbitbush, pasture
wormweod, cactus, cheatgrass, and speargrass. A profile
of the Semlin Gravelly Loam was examined and given the
following description:
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Horizen Depth Descriptien
Ahy Q- 21 Grayish-brown (1C0YR 5/2 dry), very

dark grayish-brown (10YR 3/2 moist)
gravelly loam. Weax thin platy
vreaking to weak Tine granular
structure. Highly vesicular, soft
dry, very friable moist, many
cobbles, abundant roots, pH 6.9
Abrupt boundary to:

Ah, 2~ g Brown (10YR 5/3 dry), very darx
grayish-brown to dark brown (10YR
3/2.5 moist) gravelly loam. Weak
medium subangular bloeky structure,
slightly hard dry, friable moist,
many cobbles, roots common. pH 7.5
Abrupt boundary to:

Bm 9-15" Pale brown to brown (LOYR 5.5/3
dry), very darx grayish-brown to
dark brown (10Y2 3/2.5 moist)
gravelly loam., noderate medium te
fine blocky structure. Slightly
hard dry, friable moist, many
cobbles, cemmon rocoits. pH 8.1
Abrupt boundary te:

Ck 15-28" Light brownish-gray (LOYR 6/2 dry)
dark grayish-brown (1O0YR 4/2 moists
gravelly loam. Ifoderate fine
blocky structure, slightly hard
dry, friable moist, very cocbbly,
common roots. pH B.6
Gradual boundary te:

IIC=C 28"+ Iight brownish-gray (10YR 6/2 dry)
dark grayish-brown (10Yr 4/2 moists
roughly stratified material with
strata that varies from gravelly
lean to gravelly sand., Weak medium
blocky to single-~grained structure.
Varies from slightly hard to loose,
abundant reots in upper 6", absent
beneath. pH 8.5

Land-use:

A limited screage of Semlin soils is irrigated in
conjunction with other soll types. Alfalfa and to a lesser
extent, vegetables are grown with fairly good results.
These are limited use solls rated as fair to poor for
agriculture, depending on slope and stoniness. Alfalfa,
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hay and pasture are suitable for all areas, ‘while a
limited variety of vegetables are recommended only for
areas with slopes up to 5% and with moderate to light
stone content.

Although the Semlin soils are moderately fertile,
they are low in nitrogen, and phosphorus fertilization
would be necessary for vegetables. Salts are present in
the subsoil, but usually deep enough to do no harm to
plant growth. The solum is fairly deep for a Brown soil,
has good physical structure, and a moderately good mois-
ture holding capacity.

Only sprinkler irrigation is recommended, with a
farm delivery requirement of 32 inches for Semlin Sandy
Loam and Gravelly Sandy Loam, and 29 inches Tor the
Gravelly Loam, Silt Loam and Gravelly Silt ILoam.

CLEVES SERIES

Soils assigned to the Clemes series occupy medium
to moderately fine textured fans between Walhachin and
Basque in the Thompson Valley. The topography varies from
very gently to gently sloping, with gradients seldom
exceeding 5%. They are a minor group of soils with a
total of 510 acres at elevations between 1,200 and 1,600
feet.

The parent material consists chiefly of silty
alluvial fan sediments. Such materials usually accur at
the lower extremities of large fans, but in localities
where a fan has eroded directly from glacio-lacustrine
51i1ts, the whole fan is fine textured. The series is
mostly gravel-~ and stone-free, but a few areas having
light to moderate gravel and stone content are included.
The silty fan sediments average from two to three feet
thick, with extremes of 18 to 60 inches or more, overlying
coarser textured fan debris or gravelly terraces. '

The Clemes series was differentiated into Fine
sandy Loam, 30 acres; Loam, 158 acres; Silt Loam, 273
acres; and Clay Loam, 48 acres. Surface reactions range
from pH 6.5 to 8.0, free lime being at from 12 to 18
inches deep. Salts are at depths exceeding 14 inches.
They are classified as well drained Orthic Brown soils.

The natural vegetation is composed of Bage,
rabbitbush, pasture wormwood, cactus, cheatgsrass, and
scattered bunchgrass. A profile of the Clemes Silt Loam
was described as follows:



Horizon Depth
Ahl 0- 3"
Ah2 3~ g"
Bm Swl7"
BC 17=-26"
Ck 26-36"
I1cC 36"+
Land-use:
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Description

Grayish-brown to brown (LOYR 5/2.5
dryg, very dark graylsh-brown (1OYR
3/2 moist) silt loam. loderate
coarse macroprismatic breaking to
weak thin platy structure, vesicu-
lar. Soft dry, very friable moist,
abundait roots. ©pH 6.5

Abrupt boundary to:

Brown (10YR 5/3 dry), darik brown
(10YR 3/% moist) silt loam.

Moderate coarse prismatic breaking
to moderate medium subangular blocky
structure., oslightly hard dry,
friable moist, roots common. ©pH 7.3
Clear boundary to:

Pale brown to brown (10YR 5.5/3 dry),
brown to dark brown (10YR 4/3 moist)
silt loam. Iioderate ccarse prismatic
breaxing to moderate coarse blocky
structure, hard dry, friable moist,
roots cemmon. pH 7.9

Clear boundary to:

Pale brown (1O0YR 6/3 dry), brown
(10YR 4.5/3 moist) silt loam.
Moderate coarse prismatic breaking
to moderate coarse blocky structure.
Hard dry, friable moist, occasional
root. pH 8.8

Clear boundary to:

Light brownish-gray (10YR 6/2 dry),
rayish-brown to dars grayish-brown
10YR 4.5/2 moist) silt loam.

Strong medium blocky structure,

vesicular, Very hard dry, firm

moist, common gravels and cobbles,

occasional rcot., pH 9.1

Clear boundary to:

Stony and gravelly coarse sand.
Single-grained, loose, lime plating
on gravels, roots in upper 2" and
absent below, pH 8.4

The Clemes series rates as some of the bLest agricul-
tural soils in the map-area, with very good to fair suita-
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bility for irrigation. Stones are absent or few in number,
textures zre good and the topography is favorable. These
soils excepting the Clay Loam, are suitable for alfalfa ard
a wide range of vegetables (See Table 7). Carrots are not
recommended inasmuch as the textures are too heavy and the
soll too compact to permit good root development and smooth
finish. The surface soil tends to pack on cultivation,

but this in part could be overcrme by improving the struc—
ture and tilth by use of green manure crops and other

forms of organic matter.

Although reasonably well supplied with plant
nutrients, the Clemes soils are low in nitrogen and addi-
tional phosphorus is probably required for the production
of vegetables, Salts are present in the subsoil of many
areas, but usually too deen to affect plant growth.

These soils have good moisture holding capacity,
and sprinkler or furrow irrigation could be used. Under
sprinklers the farm delivery requirement is 29 inches for
the Clemes IMine Sandy Loum, 26 inches for the Loam, 24
inches for the 3il% DLosm and 23 inches for the Clay Loamn.
for furrow irrigation, 47 inches is recommended for the
Clemes Fine Sandy Loam, 39 inches for the ILoam, 34 inches
for tne 5ilt Loam and 32 inches for the Clay Loam.

7. CALCAREQUS LEADOW SOILS:

This subgroup of Meadow soils consists of mineral
soils subject to a high, fluctuating water table.
Intermittent posr drainage produced an Ah horizon of
darker color and higher content of organic matter than
well drained soils of the area. The Ah horizon, which
is more than two inches thick, grades into w« dull
colored subsoil that wmay or may not be gleyed or
mottled. The soil is calcareous thoughout, and reac—
tions are moderately alwaline, but there is little
associated salinity.

These soils develcped under grass or mixed grass

and deciduous trees, In the mapped area the Calecareous
lieadow subgroup is confined to the Venables series.

VENABLES SERIES

The Venables soils occupy medium to moderately fine
textured fans and slopewash. The deposits are situated in
the Semlin Valley and in the Thompsoun Valley between
Ashecroft and Basque. The topography is from gently .to
steeply sloping, the gentle to moderate slcpes predomina-
ting. A total of 686 acres were classified between 1,300
and 2,300 feet elevations.
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The parent material consists of silty alluvial fan
and slopewash deposits. The fan sediments occupy the
lower parts ol large fans, und the slopewash deposits are
in depressional areas of the till-plain west of Asheroft.
The parent materials are similur to those of the Bonaparte
and Clemes series, but the Venables soils are subject to
a high, fluctuating water table, resulting in poor drainage
during part of the year. Gravels and stones are absent or
few in number,

The Venables seiies was differentiated into Loam, 27
acres; Silt Loam, 546 acres; Silt Loam to Silty Clay Loam,
55 acres, and 5ilty Clay Loam, 58 acres. All areas are
calcareous to the surface, the reactiouns being from pH 7.9
to 8.3, The upward movement of capillary moisture is
probably responsible for the maintenance of the high
content of cdrbonates.

The native vegetation consists of reeds, sedges,
wild rye grass, redtop, meadow foxtail, and others.
Profile development is that of a Calcarecus iieadow soil.
4 cultivated profile of the Venables $ilt Loazm was given
the following description:

Horizon Depth Description
Aa 0= 41 Gray (10Y# 4/1 dry), dark gray

(10YR 3/1 moist) silt loam. Weak
medium granular structure, soft
dry, very friable moist, abundant
roots. pH 8.3

Clear boundary to:

ACk 4~ 9" Light gray to gray (10YR 6/1 dry).
gray to dark gray (1CYR 4.5/1
moist) silt loam. Weak fine sub-
angulur blocky structure, slightly
hard dry, friable moist, roots
COMMon., ﬁH 8.4

_ Gradual change to:
Ckg] 921 Iight gray (10YR 6.5/1 dry),
rayish-brown to dark grayish-brown
%2.51{ 4.,5/2 moist) silt loam.
Massive, friable moist, common
rcots. pH 8.1
Abrupt boundary to:

Cg 21"+ Light gray (5Y 7/2 dry), olive
gray (5Y 5/2 moist) silty clay.
Common distinct mottles, weakly
stratified, firm moist, sticky wet,
rodts absent. pH 8.3

In virgin areas up to three inches of peat occur on
the surface.
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Land-use:s

A small zcreage oI Venables series is irrigated in
conjunction with other soil types, and used for the pro-
duction of alfalfa and other hay. The results are generally
good, although alfalra may be killed out in patches by
excess moisture. Since the soll tends to pack on cultiva-
tion, vegetables are not recommended, Structure and tilth
could be improved by the incorporation of crop residues.

Inasmuch as the Venables soils are low in avallable
phosphorus, this element should be added in fertilizers.
Total nitrogen supplies are good, but it is unlixely that
crop requirements can be supplied entirely from the scll,
and additions of chemical fertilizers appears necessary,
particularly for optimum yields of grasses. The other
nutrient elements are in good supply.

Although the salt content of the soils is at a safe
level, the soils are located in natural seepages, surrounded
by lands having salty subsoils. VWith irrigation, the salts
will be washed Tfrom the surrounding land and tend to con-
centrate in the Venables soils. To avoid this possibility.
the Venablessoils should be under—-drained.

The Venables soils have good moisture helding
capacity and generally favorable topography; springler or
furrow irrigation may be used. The exira moisture pro-
vided by a high water table in the spring would reduce the
length of the irrigation season. Under sprinklers, the
farm delivery reguirement is 18 inches for all textures.
For furrow irrigation, 32 inches is recommended for
Venables Loam anrd Silt Lowm, and 21 inches for the S1lty
Clay Loamn.

8. SALINZ 1itap0y SOILS:

These are mineral solls suvject to seepage and a
high, fluctuating water table. The intermittent poor
drainage results in an Ah horizon darker colored and
of higher organic matier content than well drained
soils of the area. The Ah horizon is more than two
inches thick, grading into a dull colored subsoil that
may or may not be gleyed or mottled. The soil through-
out is calcareous and saline. Surface reactions vary
from pH 7.7 to 8.3, and electrical conductivities from
5.0 to 16.0 millimhos per cenftimeter. The soils
developed under swaupy vegetation which consists of
reeds, sedges and water-tolerant grasses.

Tremont Silt Loam was the only soll type classed
as a Saline ileadow soil.
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TRELMONT SILT LOAN

The Tremont 5ilt Loam developed on medium %o
moderately fine textured fans situated mainly in the
Semlin Valley. A small acreage in the sonaparte Valley
was included. The topography is very gently to gently
sloping, with gradients that do not exceed 5%. A total
of 423 acres were classified at elevations between 1,200
and 1,800 feet,

The parent material is composed of silty aliuvial
sediments which were ceposited in the lower parts of large
fans. A minor aereage of similar textured river alluvium
in the Bonaparte Valley was included in the mapping unit.
The sediments are gravel- and stone-free, and similar to
those from which the Bonaparte znd Clemes series are
derived. However, the Tremont Silt Loam is subject to
seepage and poor drainage for a large part of the year.
Seepage water carries carbonuafes and soluble salts into
Tremont soil areas, making the soll calcareous and saline
to the surface. The surface reaction varies from pH 7.7
to 8.3, with conductivity values from 5.0 to 16.0. In
some cases conductivity decreases with depth; in others a
high level occurs throughout the profile. Surface salt
efflorescence is common. Classed a8 a Saline keadow soil,
the Tremont Silt Loam developed in open swampy land sup-—
porting water-tolerant plants such as reeds, sedges, wild
rye grass, redtop, and meadew foxtail.

A culitivated profile of the Tremont Lilt Loam was
given the following description:

Horizon Depth Description

Aas Q- &" Very dark gray to black (10Y3 2.5/1
moist) silt loam. Lioderate medium
platy breaking to very rine blocky
structure, firm moist, abundant
roots. pH 8.3; conductivity 8.6
Abrupt boundary to:

Cgiq g-12" Very dark grayish-brows (1OYR 3/2
moist) silty clay loam. lLioderate
medium platy breaking to very fine
blocky structure. Common faint
mottles, firm moist, slightly
sticky wet, roots common to occa-
sional. pH 8.3; conductivity 1.9
Clear boundary to:
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Horizon Depth . Description
Cgis 12-25" Very dark grayish-brown (10YR 3/2

moist) silty clay loam. Lizssive,
occasional vertical crack. Common
faint mottles, moderately vesicu-
lar due %o 0ld root channels,
friable moist, sticky wet, occa-
sional root. pH 8.3; conductivity
1.1

Gradual boundary to:

Cg 25"+ Dark grayish~brown to very dark
grayish~brown (10Y: 3.5/2 moist)
silty clay loam. Common faint
mottles, massive, sticgy and
plastic wet, occasional root in
upper part. pH 8.3

Land-use:

Most of the clmssified acreage is utilized for the
production of hay. Alfalfa does not do well; most of a
planting reverts to couchgrass, meadow Toxtail and redtop.
Reed canarygrass, bromegrass or sweet clover would be more
suitable on this soil than alfalfs (See Table 7).

Reclamation requires drainage to intercept seepage
and lower the waler table, and irrigation to remove salts
and supply moisture to the topsoil. When this is done
the Tremont Silt Loam would become good agricultural land,

This soil type has a deep solum, good texture and
a favorable topography. The fertility level is reasonably
good excepting phosphorus, which could be supplemented
through fertilization. Although the total nitrogen con-
tent is high, it is unlikely that crop requirements can
be supplied entirely from this source. With druinsge,
some irrigation would be necessary. The farm delivery
requirement for sprinilers is 1% inches, and 21 inches
for furrow irrigation.

9. SALIHE GLEYSOL SOILS:

This Gleysol subgroup consisis of mineral soils
which developed under the influence of very poor
drainage and a swamp vegetation of sedges, reeds and
tulees, The soil profile is characterized by a surface
mat of organic matter less than six inches thick,
underlain by a strongly gleyed subsoil which may be
mottled.
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An Ah horizon less than two inches thick may be
present. The soil is calcareous and saline. This
subgroup is represented in the mapped area by the
Minaberriet $ilt Loam. Surface reactions are from
pH 7.7 to 8.5 and conductivities are in excess of 5.0
millimhos per centimeter.

MINABERRIET SILT LOAM

This soil type occupies a minor acreage on fan and
slopewash deposits of medium to moderately fine texture.
Most of the acreage is in the Semlin Valley; small, scat-
tered areas also occur in the Thompson Valley between
Asheroft and Busque., The topography is depressional to
very gently sloping, with gradients generally less than
onie percent. A total of 35% acres were classified at
elevations between 1,400 and 2,300 Ieet.

The linaberriet Silt Loam developed in very poorly
drained depressions which contain silty alluvial fan and
slopewash deposits. The fan sediments occupy the lower
margins of large fans, while the slopewash occupies depres-
sions in the till-plain west of Ashcroft. The depressious
collect seepage, and the water table is at or close to the
surface the year around. Seepage supplies the depressions
with carbonates and salts, and the soil is calcareous and
saline, The main surisce texture is silt loam, with minor
inclusions of silty clay loam. Gravels and stones are
absent.

The Minaberriet $ilt Loam is a Saline Gleysol. The
high water table retards decomposition of plant residues,
so a thin layer of peat is common on the surface. The
peat is often interlayered with inwashed silt. The
Minaberriet Silt Loam developed under a swamp vegetation
of reeds, sedges, tulees, meadow foxtail, and water-
tolerant weeds. A profile was described as follows:

Horizon Depth Description
Ls & Cgs O- 5" Dark grayish-browr to dark yellowish-
brown (10YR 4/2 - 4/4 moistg inter-

stratified fibrous peat and silt
loam., Visible salt concentratien.
Abundant roots which bind the mass
together. pH 7.7; conductivity 7.7
Abrupt boundary to:

Cgsy 5-11" Very dark gray (5Y.3/L/moist) silt
loam. Weak.medium subangular blocky
structure, common distinct brown to
dark brown {10YR 4/% moist) motiles.
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Horizon Deypth Description

Firm moist, slightly sticgy and
plastic wet, abundant roots.

pH 7.8; conductivity 3.1

Clear boundary to:

Cgs, 11"+ Very dark gray (2.5Y 3/0 moist)
strongly gleyed silt loam. UNo
mottles, massive, firw moist,
sticky and plastic wet. Roots
common in upper part. pH 7.7
conductivity 3.4 ralling to 2.5
below 20"

Land-use:

In the unreclaimed siate the winaberriet Silt Loum
is poor to doubtiul for agriculture, owirg to high salt
content and a high water table. It affords some grazing
of low quality forage. Reclamation works would include
drainage to lower the water table, and irrigation to
supply moisture to the topsoil and remove salts. Once
this is accomplished the S5ilt Losm would maxe good agricul-
tural land.

This soil type has good texture and topography, and
is reasonably fertile. At the time of the survey (1962),
the soll had poor structure, but this would improve with
drainage., It would not be economical to entirely eliminate
the high water table, so reed canarygrass, bromegrass and
sweet clover are the only crops recommended. With estab-
lishment of a good sward, limited irrigation may be neces-—
sary in the middle and latter part of the growing seascn.
Under sprinkler irrigaticn the farm water requirement
would be 1€ inches.

0. HISCELLANEQUS LAND TYPES:

BLUFES
The Bluffs are areas ot steeply sloping land with
gradients that generally exceed 50%. They ineclude a
variety of materials, including sandy and gravelly out-
wash, glacio-lacustrine silts, glacial till and bedrock,

The topography is so steep that the Bluffs are
actively eroding. There is little or no profile develop-
ment and generally a lack of vegetation. A total of 4,996
acres were mapped, all of which has no value for grazing
or any other purpose.
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SWALPS

There are about 184 acres of swamps which occupy
depressions in the Semlin Valley, and low lying areas in
the alluvial bottomland of the Bonaparte Valley. The
swamps contain water for most or all of the year. They
support water-tolerant vegetation, and usually are bottomed
with a variable thickness of plant remains, In their
natural state the swamps have value as a source of water
Tor livestock, ard they may furnish a limited amount of
browse.

ROCI. QUTCROPS

In the classiiied area, outcroppings of bedrock are
frequent on the valley sides, or as in the area west of
Ashcroft, they form low hills within the valley. About
2,736 acres vere napped. Generally the surfuce of the
rock is shattered and weathered, and able to maintain a
limited growth oi grasses and weeds. wherever the topo-
graphy is moderate, these areas have some value for range.

GRAV..L ¥IT

One gravel pit covering 44 acres was mapped in the
vicinity of licAbee. This area is mined by the C.N.Z.
The material consists of bedrock and crushed aggregate is
stockpiled on an adjoining terrace. Numerous small gravel
pits are scattered throughout the map-area, which were teo
small to be delineated.

CLABSIFICATION ACCORDING TQ SUITABILITY PO« IRKIGATION

Tuble 4 gives the classification of soils in the
Ashcroft-Savona map-area according to sultability for irri-
gation. Table 5 lists the recommended farm delivery require—
wents of soil types for sprinkler irrigation. Table 6
shows the recommended farm delivery requirements of the
soils which are suitable for furrow irrigation.

The method of classification according to suitability
for irrigation is outlined in Reclamation Committee Brief 22
(14). ©bhort definitions of the irrigable soil classes are
as follows:

CLASS I SOILS:

This class includes deep, uniform, well drained
soils ol medium to moderztely Tine texiures, such as fine
sandy loam, loam, silt loam, and silty clay loan. lass I
soils have desirable structure ard other profile features
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with little or no Geduction for aluali, salinity, stoniness
of adverse topogrevhy. Soils or this class are the most
suitable for irrigation arnd are capable or producing most
commercial crops which carn be grown under the prevailing
climatic conditions.

CLASS IT SOILS:

Included in this class are well drained clays and
sandy loams as well zs soils of medium to moderately fine
textures with moderate deductions for stoniness, adverse
topography, impeded drainage, etec. dost Class II soils
have crop adaptations similar o those of Class I, but
are given o lower classification vecause of lesu uniiormity.

CLASS ITT SOTILS:

Class III, which includes soils with similar tex-
tures to those in Cluss I und II, has moderate to high
deductions for stoniness, adverse topography, impeded
dreinage, ete. Class II1 also includes moderately well
drained heavy clays and comparatively stone-free gravelly
river ‘terrace and channel deposits. These soils are
classed by a more limited wange of crop adaptation or less
compatibility to irrigation practices.

CLASS IV SCOILS:

This class includes soils having limited use as a
result ol thin solums, heavy concentrations of gravels or
stones, adverse topogruphy, salinity, poor drainage, etc.
The range of crops is definitely limited, und good manzge-
ment is recquired for saiisiactory results.

CLASS V G5OILS:

This eclass includes soils of poor to doubtful.
suitability for irrigation., OSuch scoils are characterized
by coarse and shallow solums, or very rough topography,
high salt convent, extreme stoniness, ete., They are of
very limited use, often restricted to growing only one
erop, or o crops which form o permanent cover.

AGUCULTUAS aND SOIT wblAGELNT

The map-area is situated in a region xnown as the
Lower Grassland Zone. This zone has value for spring,
Tall and winter raunge. It lies zdjacent to important
areas of upland range, and so take advantage of the grass-
lands, ranching evolved as the predominant type of
agriculture,
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Limited acreages within the classitied area are
irrigated for winter feed production, but most of it is
still in the native stave. Overgrazing has destiroyed the
original climax of bluebunch wheatgrass, seriously redu-
cing the carrying capacity of the range. Inasmuch as the
~land in the map-area is easily accessible, and has value
for late season grazing, it may be economically feasible
to restore the original productivity. To do this, several
measures are hnecessary, but the main requirements are to
remove the undesirable existing vegetation and seed the
land to suitable grasses. Crested wheatgrass is one of
the best because 1t tolerates very dry conditions, sur-
vives close grazing and is best for use in fall and
spring (11).

Perhaps the most important asset of the area are
the hot summers, which can be utilized to get good yields
of alfalfa, and which permit the production of heat-
loving vegetables., Table 7 gives the recomiended crops
and probable yields of the clussified soil types {15).
Alfalfa could be produced on all vut two soil types, but
vegetables are much more restricted. The approximate
total acreages suitable for commercial vegetable produc-
tion are as follows:

Crop Acreage MNixed Acreage¥
Onions 672 -
Tomatoes 5,025 1,354
Cucunbers 5,025 1,695
Peppers 3,947 445
Asparagus 3,457 445
Carrots 2,421 445
Cantaloupes 1,078 1,250
Sweet Corn 3,947 445
Potatoes 3,947 445

- Late Potatoes 1,779 -

The above acreages indicate the best land in the
map-area, much of which is used for the production of
forage. To attain these limited acreages would require
changing the use of a large part of the land cultivated
at present.

Soil quality is the mgin limiting factor in grow-
ing vegetables. Features such as coarse textures, thin
soluns, heavy stone content and unfavorable topography
precludes their productior in most of the area. Apart

*Acreages of so0il types having variable slopes and stoni-
ness.. In these soll types, vegetables are limited to
slopes up to 5% ana to moderate stoniness (8, or less),
the exact acreage of which was not different%ated.
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from stone removal, little can be done to alter these
features., However, good yields could be obtained by
choosing the most sultaivle crop for each loecation.

Good yields require good management. A major pro-
blem is the low organic matier content of most of the
so0lls. A primary objective of so0il management should be
to maintain an adequate supply of actively decouposing
organic matter in the form of crop residues, green manure
crops anc barnyard manure, If ar intertilled crop 1s being
grown, there should be provision to rotate with a green
manure ¢rop every three or four years. Austrian winter
Peas sown early in the spring, followed by Siberian Hillet
in the summer, permits the growing of two green manure
crops 1ln one season, and the incorporation of a large
quantity of organic matter. One of the most desirable
results of this practice would be the mzinitenance of a
good soil structure, which improves tilth.

Under the natural conditions, the low organic matter
content of the soil also means a low level of naturally
oceurring nitrogen. Nitrogen fertilization is necessary
for non-leguminous crops. hen planting a legume such as
alfalfa, the seed should be inoculated, -

Phosphorus and potassiwm are the other major o
nutrients which may be limiting to plant growth. Analyses
of samples taken during the soil survey (See Tables 10 and
11) indicate that available phosphorus is in short supply
in many of the soils, Available potassium is present in
adequate amounts in some soils, but could be limiting in
others, particularly those of coarse texture having thin
solums.

The test values reported in Tables 10 and 11 én not
express the absolute amounts of nutrients available for
plant growth, but they are an index oi the relative
amounts available., for example, a test of 20 lbs. per
acre of phosphorus does not mean 20 lbs. available for a
erop during & growing season. In conseguence, the test
values become more meaningful when they are correlated
with actual availability to the growing plant. This can
be accomplished only by controlled test correlation experi-
ments, and only limited information is available ior the
classified area.

Tables 8 and 9 are presented as a general guide for
the interpretation of test results. The groupings of crops
into categories of phosphorus and potassium requirement is
based on research done elsewhere. This work has shown that
plants vary in their demand for nutrient elements, Alfalfa,
ior example, can give maximum yields when the phosphorus
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Table: 4
CLASSI®¥ICATION OF SOILS ACCORDING TO
SUITABILITY FOR IRRIGATION (Acres)
. Total Non-
Irrigable Land Classes irri- irri-

Snils lst 2nd 3rd 4th 5th gable gable Total
Anglesey L.S, - - - 10 69 79 - 79
Anglesey G.L.S. - = - - 12 12 - 12
Anglesey S.L. - - 14 246 217 A7T7T -~ 477
Anglesey G.S.L. - - 24 332 785 1,141 - 1,141
Anglesey Stony S.L. - - - 13 112 125 - 125
Anglesey 7.S.L. - - 278 125 57 460 =~ 460
Anglesey L. - - 19 46 - 65 - 65.
Anglesey G.L. - - 57 = - 57 - 57
Anglesey Stony L. - - - - 24 24 - 24
Anglesey Silt L. - - - 329 144 80 553 - 553
Anglesey G. Silt L. - - - 93 50 123 - 123
Anglesey Series - - - - - - 4,390 4,390
Anglesey-Cache Creek - ~ - - - - 49 49
Anglesey~Cheetsum - - - - - - 137 137
Anglesey-Epsom - - - - - - 583 583
Anglesey-Jneross - - - 15 7 22 273 295
Anglesey Walhachin « -~ - 108 228 336 - 336
Barnes G.1L.S. - - - - 68 68 - 68
Barnes G.S.L.- - - - 25 36 61 - 61
Barnes Series - - - - - 163 163
Barnes G.L.S.~

Savona S. - - - - - - 8 8
Basque G.L. - - - 7 13 20 - 20
Basque Silt I, - - 18 16c¢ 50 228 - 228
Basque G.C.L. - - - T4 - 4 - T4
Basque Leries - - - - - - 78 78
Basque-Anglesey - - - - 249 249 - 249
Basque-Cheetsun - - -~ 180 564 744 281 1,025
Basque-McAbee - - - 72 - 72 - 72
Bonaparte *.5.L. - 1 3 - - T4 - T4
Bonaparte ?.35.1L.-

3i.L. - 72 68 - - 140 - 140
Bonaparte L.-Si.L. =~ 304 -~ - - 304 - 304
Bonaparte L. - 34 8 -~ - 42 - 42
Bonaparte Si.L. - 1,557 301 -~ - 1,858 - 1,858
Bonaparte S5i.C.TL. - 39 24 - - 63 - 63
Cache Creek G.S.L.. = = - T 250 257 - 257
Cache Creek Si.L.. - - 58 20 - 78 - 78
Cache Creek S5i.T.-

Si.C.L. - - 76 - - 76 - 76

(Continued)
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Table: 4 (Continued)

Irrigable Land Classes Total Non-
irri- irri-

Snils 1st 2nd 3rd 4th 5th gable gable Total
Carquille G.3.L.-

L.5, - - - 22 - 22 - 22
Carquille S.L. - - 13 73 18 104 - 104
Qarguille F.S.L.- - - 18 118 194 330 =~ 330
Carguille G.F.8.L, - =~ - 18 - 19 - 19
Carguille F.85.L.-

Si.L. - he 233 - 285 - 285
Carguille Si.L.- - ,14 144 163 71 392 - 392
Carquille 8i.C.L. - - 28 - 28 - 28
Carguille-Tremont - = - 70 - 70 - 70
Carquille~Tsotin - - - 92 274 366 - 366
Cheetsum G.F.S5.1L. - - - 15 - 15 - 15
Cheetsum T. . - 15 - - 95 110 - 110
Cheetsum G.Si.L. - - - - 32 32 - 52
Cheetsum S5i.L. - 9 - 81 130 220 - 220
Cheetsum Series - - - - - - 7,608 7,608
Cheetsum-Anglesey - - - - - - 278 278
Cheetsum~Basque - - - = 24% 243 373 616
Cheetsun-Rock

Qutecrsp - - - - - - 874 874
Chrome S5.L. - - 6 114 32 152 - 152
Chrome G.3.L. - - - 15 - 15 -~ 15
Chrcme F.S5,L. - 31 42 22 - 895 - 95
Chrome Si.L, - 127 30 9 - 166 - 166
Chrome-Carquille - 24 121 11 -~ 156 - 156
Chrome~Tsotin - - - 17 - 17 - 17
Clemes F.S5.L. 15 g 7 = - 31 - 31
Clemes L 22 60 T6 - - 158 - 158
Clemes S5i.L. 44 151 18 = - 273 - 273
Clemes C.L. - 48 - - - 48 - 48
Joeross S. - - - 23 42 65 - 065
Joeross L.S. - - 22 162 65 249 4 253
Joeross S5.L, - - G4 - - 44 T 51
Joeross F.S.L. - - 141 34 - 175 - 175
Joeross F.5.L:~L.S, = - 60 - - 60 - 60
Joeross—-Anglesey - - - - 57 57 52 109
Joeross-Bonaparte - - 10 - - 10 - 10
Joeross-Lopez~

Savona - - -~ 153 - 153 - 153
Lopez S, - - - 80 10 90 - 90
Topez L.S. - - - 18 - 8 - 18
Lopez 8.1, - 0 97 - 17 124 - 124
McAbee Si.L. 80 242 - - - 322 - 322
Minaberriet Si.L. - - - 108 245 353 - 353

(Continued)
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Table: 4 (Continued)

. ' Total Nen-

Irrigable Land Classes i PTie irrie
Snils 1st 2nd 3rd 4th 5th gable gable Total
Nepa L.S. C - - - 50 - 50 - 50
Nepa L.S.-L. - - - 22 - 22 - 22
Nepa 85.L.-G.S.L. - - 57 - - 57 - 57
Uepa S.L. - - 164 107 82 353 - 353
Nepa L. - g - - - 8 - 8
Savona S. - - - 29 178 207 - 207
Savona S.~L.S. - - - - 28 28 312 340
Savona L.S. - - - - 91 9l - 91
Savona-Anglesey - - - - 153 153 i4 167
Savona-Joeross - - - - 176 176 - 176
Savona~Lopez - - - - 31 31 - 31
Semlin S.T1. - - 37 48 -~ 85 - 85
Semrlin 3,L.-L. 8 65 - 73 - 73
Semlin G.S.L. - - 162 194 296 36 332
Semlin G.3.L.-G.L. - - 184 184 - 184

Semlin G.L. - 583 75 458 50 508

Al
o

1

t

(o)
o

1

(2 I S A

Semlin Si.L. - 60
Semlin G.Si.L. - - 16 78 94 - 94
Taweel G.L.S. - - - - 161 161 - 16l
Taweel G.L.S.-G.S.L. - =~ - 3 533 536 - 536
Taweel S.L. - - - 27 431 458 - 458
Taweel G.S.L. - - - 3B8 2,262 2,570 - 2,570
Taweel G.S5.L.-G.L. . - - - 242 242 - 242
Taweel F.35.L. - - - 127 168 295 - 295
Taweel L. - - - 80 216 296 - 296
Taweel G.L. - - - 20 332 352 - 352
Taweel Si.L. - - ~ 323 319 642 - 642
Taweel G.5i.L. - - - 176 215 391 - 391
Taweel Series - - - - - - 1,665 1,665
Taweel-Anglesey - - - 12 ~ 12 298 310
Taweel-Barnes - - - - 28 38 60 g8
Taweel-Bonaparte - - - - 114 114 - 114
Thompson Series - - - - - 157 157
Tremont Si.L. - ~ - 161 206 367 56 423%
Tsotin G.L.S. - - - - 42 42 - 42
Tsotin G.S.5. - - - - 2435 243 - 243
Tsotin S.TL. - - g8 20 - 28 - 28
Tsotin Series - - - - - - 458 458
Tsotin-Carguille - - - - 8 8 - 8
Venables L. - 14 13 - - 27 - 27
Venables Si.l. - 30 192 324 - 546 - 546
Venables Si.L.~

S5i.C.L. 12 19 24 - - 55 - 55
Venables 5i.C.5L, 58 - - - - 58 - 58

(Continued)
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Total

Non-

Irrigable Land Classes irri- irri-

Seils 1st 2nd 3rd 4th

5th guble gable Total

Walhachin St. S.L.
Walhachin S.L.
Walhachin F.S5.L.
Walhachin St. L.
Walhachin L.
Walhachin Si.l.
Walhachin Series
Walhachin-Anglesey
Walhachin-Lopez
Bluffs

Swamps

Roeck Outcrops
Gravel Pitt -

I T T O T T A I

—

bt

I I B

- 372
124 207
1i2 -

- 38

30 -
165 T2

- 133

- 17

-

61
e
51

97

433
401
163
38
30
334

133
17

!

-71

o

433
401
163
33
30
334
71
133
17

4,996 4,996

184

184

2,736 2,736

44

44

Abbreviations:

S: Sand; L.S.: Loamy Sand; G.L.S.: Gravelly Loamy Sand;

S.L.: Sandy Loam; G.5.L.: Gravelly Sundy Loam; St. S. L..
Stony Sandy Loam; F.S.L.: Fine Sandy Loam; L: Loam; G.L.:

Gravelly Lozm; St. L.: Stony Loam; Si.hL.:

G.5i.L.: Gravelly 5ilt Loam; G €.L.: Gravelly Clay Loam,
S51.C.L.: 5ilty Clay Loam; C.L.

Grdvelly Fine Sandy Loam.

511t Loam;

: Clay Loam; G.P.S5.L.

Total Acreages of Irxrrigeble Land Classes:

1lst Class

2nad
3rd
4th
5th

Total irrigable land
Non-~arable land

3]
n

Total acreage of classified area

231 Acres

2,888

3,260
6,631

11,455

1t
n
1
1r

24,465 Acres

26,895

]

51,360 Acres
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Pable: b
RECOMLERDED /ATER AEQUIRELERNTS 0P SOIL TYTIES
USING SPaINKL=ER IRRIGATION

S2il Type and Complex A* Px O D* Bx
Anglesey Lecamy Sand 53 6 10 79 529
Anglesey Gravelly Loamy Sand 50 6 10 12 50
Anglesey Sandy Loam 50 6 10 47T 1,987
Anglesey Gravelly Sandy TLuam 5C 6 10 1,141 4,754
Anglesey Stony Sandy Leam 50 o 10 125 521
Anglesey Pine Bandy Lnam 50 6 10 460 1,917
Anglesey Loam 46 7T 9.5 65 249
Anglesey Gravelly Loam 46 7 9.5 57 218
Anglesey Stony Loam 46 7 9.5 24 92
Anglesey Silt Loam A6 7T 9.5 55% 2,120
Anglesey Gravelly Silt Toam 46 7 9.5 123 472
Anglesey-Joeross Complex 5C & 10 22 92
Anglesey-Walhachin Complex 50 & 10 336 1,400
Barnes Gravelly Loamy Sand 54 5 11 68 306
Barnes Gravelly Sandy Loam 5 5 11 61 274
Basque Gravelly Loam 24 23 6 20 40
Basque Silt Loam 24 23 6 228 456
Basque Gravelly Clay Loam 24 23 6 T4 148
Basque-Anglesey Complex 39 10 8.5 249 309
Basque~-Cheetsun Complex 24 23 o 744  1.488
Basque-licAbee Complex 24 23 6 72 144
Bonaparie Fine BSandy ILzax 26 18 6.5 T4 172
Brnaparte Fine Sandy Losm-

Si.L. 26 20 6 140 503
Bonaparte Lozm-~Silt Lioan 26 20 5 704 65S
Brunavarte Lozm 26 20 5 A2 91
R-naparte Silt Loam 24 23 5,5 1,858 3,716
Bonaparte Silty Clay Lnem 23 25 5.5 6% 121
Cache Creel Gravelly 3andy .

TLoam 756 1z 8 257 771
Cache Creek Silt Loam 29 18 6.5 78 188
Cache Creck Si.L.-51,C.L. 26 20 6 76 165
Carquille Gravelly Sandy

Loan~ILramy Sand 36 7T 9.5 22 66
Carquille Sandy Loam 3% 10 8.5 104 286
Carquille #ine Sandy Lcan 25 16 7 530 687
Carguille Gravelly Fine

Sandy Loam 28 12 8 19 44
Carguille Fine Sandy Loam-

Silt Loam 25 16 T 285 594
Carquille Silt Leam 20 20 6 392 653
Carquille Silty Clay Loam 16 25 5.5 28 37
Carquille-~Trzmont Complex 15 30 5 70 87
Carguille-Tsotin Complex 54 5 11 366 1,647

(Continued)
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Table: 5 (Continued)

e I
*

Soil Type and Complex A¥* C¥* B*
Cheetsun Gravelly Fine Sandy -

Loam 25 20 6 15 31
Cheetsum Loam 25 20 6 110 229
Cheetsun Gravelly Silt Loam 25 20 6 32 c6
Cheetsun S8ilt Loam 25 20 6 220 458
Cheetsum~Basque Complex 25 20 6 243 506
Chrome Sandy Loamn 33 12 8B 152 418
Chrome Gravelly Sandy Leam 33 12 8 15 41
Chrome fine Sandy Loam 27 16 7 95 214
Chrone Silt Loam 23 20 6 166 318
Chrome-Carquille Conplex 23 20 6 156 299
Chrome-Tsotin Complex 54 5 11 17 76
Clemes Pine Sandy Loanm 29 18 6.5 31 75
Clemes Loam 26 20 6 158 342
Clemes Silt Loam 24 23 5.5 273 546
Clemes Clay Loam 2% 25 E.5 48 92
Joeross Sand 50 6 10 65 270
Joeross Loamy Sand 50 6 10 249 1,037
Joeross Sandy Loan 46 7 9.5 44 169
Joeross Fine Sandy Loanm 46 T 9.5 175 671
Joeross Fine Sandy Loam— ‘

Loamy Sand 46 7 9.5 68 236
Joeross—Anglesey Complex 50 6 10 57 237
Joeross-Bonaparte Complex 39 10 8.5 10 52
Joeross~Lopez-Savona Complex 50 6 10 153 637
Lopez Sand 50 6 10 90 375
Lopez Loamy Sund ' 44 8 g9 - 78 286
Lopez Sandy Loam 39 10 8.5 124 403
McAbee 3ilt Loam 2% 25 5.5 322 617
Minaberriet Silt Loan 10 30 4 . 353 294
Nepa Loamy Sand : 46 7 9.5 50 192
Nepa Loamy Sand-Loam 41 9 9 22 5
Nepa Sandy Loam~Gravelly ‘ '

Sandy Loam 41 9 9 57" 195
Nepa vandy Loam 41 9 9 353 1,206
Nepa Loam 37 11 8 8 24
savona Sand 50- 6 10 207 862
Savona Sand-Loamy Sand 50 6 10 28 117
Savona Loamy Sand 50 6 10 g1 579
Savona-Anglesey Complex 50 6 10 15% 637
Savona~Joeross Complex 50 6 10 176 733
Savona-lopez Complex B0 6 10 31 129

(Continued)
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Table: 5 (Continued)

Soil Type and Complex A% Bx  C¥ D* Ex
Semlin Sandy Loam 32 15 7 85 227
Semlin Sandy Loam-Loam 32 15 T 73 195
Semlin Gravelly Sandy Loam 32 15 7 296 789
Semlin Gravelly Sandy Loan-

Gravelly Loam 32 15 7 184 491
Semlin Gravelly Lozn 29 1o 6.5 458 1,107
Semlin S5ilt Loam 29 18 6.5 60 145
Semlin Gravelly Silt Loum 29 18 6.5 94 227
Taweel Gravelly Loamy Sand 46 7 9.5 161 617
Taweel Gravelly L.S.-Gravelly

Sandy Loam 46 7 9.5 536 2,055
Taweel Sandy Loam 3 12 8 458 1,374
Taweel Gravelly Sandy Loam 36 12 8 2,570 7,710
Taweel Gravelly Sandy Loanm-

Gravelly Loan 36 12 8 242 726
Taweel Fine Sandy Loam 36 12 8 295 885
Taweel Loam 32 15 T 296 789
Taweel Gravelly Loam 32 15 7 352 939
Taweel Silt Leoanm 32 15 T 642 1,712
Taweel Gravelly Silt Loam 32 15 7 391 1,043
Taweel-Anglesey Complex 39 10 8.5 12 39
Taweel-~-Barnes Complex 54 5 11 38 171
Taweel~Bonaparte Complex 32 15 T 114 304
Premont Silt Loam 15 30 5 567 459
Tsotin Gravelly Leamy Sand 54 5 11 42 189
Psotin Gravelly Sandy Leam 54 5 11 243 1,095
Tsotin Sandy Loam 54 5 11 28 126
Tsotin~-Carquille Complex 54 5 11 8 36
Venables Loamnm 18 30 5 27 38
Venables Silt Loam 18 30 5 546 819
Venables Silt Loam-Si.C.L, 18 30 5 55 82
Venables Silty Clay Loam 16 30 5 58 (i
Walhachin Stony Sandy Loam 46 7 9.5 433 1,660
Walhachin Sandy Loam 46 7 9.5 401 1,537
Walhachin Fine Sandy Loam 44 B8 9 163 598
Walhachin Stony Loam 4. 9 8.5 38 130
Walhachin Loam 41 9 8.5 30 102
Walhachin Silt Loam 41 9 8.5 3354 1,141
Walhachine-Anglesey Complex 50 6 10 133 5H4
Walhachin~-Lopez Complex 5 6 10 17 71
Total acreage and water

requirements 24,465 T1,935

Note: See Table 6 for abbreviations and definitions of

A, B, C, D, and E.



Table: 6
FARI WATER REQUINE:ERITS Q1 CRERTAIN SOIL TYPES
FOR FURROW IRAKIGATION

Soil Type and Complex A* B C* D¥* E* -
Bonaparte Pine Sandy Loam 45 18 10 T4 277
Bonaparte Fine Sandy Loam-

5il% Licam 39 20 9 140 455
Bonaparte Loam-5ilt Loam 39 20 9 304 088
Bonaparte Loam 39 20 9 42 136
Bonaparte Silt Loam 32 2% 7.5 1,858 4,955
Bonaparte S8ilty Clay Loam 32 25 T

5

5 63 168
Carquille Fine Sandy Loam 37 16 10.5 330 1,017
Carquille Gravelly Iine

Sandy Loam 45 12 13 19 [
Carquille Fine Sandy Loam-

Silt Loam 37 16 1€.5 285 879
Carquille Silt Loam 28 20 8.5 392 915
Carquille Silty Clay Loam 21 25 7 28 49
Carquille-Tremont Complex 21 30 6.5 70 122
Chrome Fine Sandy Loam 49 16 12.5 95 388
Chrome Silt Ioam 39 20 10 166 539
Chrome-Carquille Complex 39 20 10 156 507
Clemes Fine Sandy Lcam 47 18 10.5 51 124
Clemes Loam 39 20 9 158 513
Clemes Silt Loam 34 23 8 273 773
Clemes Clay Loam 32 25 7.5 48 128
McAbee Silt Loam 32 25 Te5 322 859
Tremont Silt Loam 21 30 6.5 367 642
Venables Loam 23 30 6.5 27 52
Venables 3ilt Loam 23 30 6.5 546 1,046
Venables S.L.-8i.C.L. 23 30 6.5 55 105
Venables Silty Clay Loam 21 30 6.5 58 101

Toetal acreage and water
requirements 5,907 15,809

Abbreviations: Si.L,: Silt Loam; Si.C.L.: Silty Cla& Loam;
L.3.: Inany Sand

*A - Parm delivery requirement in acre-inches.

*B - Interval between irrigations in days.

*C - Carrying capacity of the irrigation system for peak
month in acre-inches,

*¥D ~ Irrigable and potentially irrigable land in acres.

*¥E - Total water requirements for each soil type and
complex in acre-feet.



Table: 7 _ _
SUITABL. CROPS AND PROBABLE YIHLDS PER. ACRE

Alfalfa Onion Tomato Cucumber Pepper Asparagus Carrot Sweet Corn Potato

Soils Tens Tons Tons Tons Tons  Tons  Tons Dozen Tons.
‘Anglesey Series and Complexes 4.5 NR NR NR NR NR NR NR NR
‘Barnes Series 4,5 NR NR NR NR NR NR NR NR
Easque Series and Complexes 6.0 NR NR NR NR NR NR NR NR
Ponaparte Series 0.5 NR 15 8 3 2 NR 1,200 12
Cache Creek Series 4.5 NR NR NR NR NR NR , Nk NR
Carquille Series 5.0 NR NR NR NR. NR 8 NR  10-12+
Carquille Complexes 5.0 NR NR NR NR ‘NR NR NR NR
Cheetsum Series and Complexes 5.5 _
Chrome Gravelly Sandy Loam 5.0 NR NR NR NR NR NR NR NR ¢
Chrome Series and Complexes 55 NR NR NR NR NR 8 NR  10-12%
Clemes Fine Sandy Loam 7.0 12 15 8 2 1.5 NR 1,000 8 &
Clemes Loam—~Silt Loam 7.0 NR 15 3 2 1.5 NR. 1,000 8
Clemes Clay Loam 7.0 NR NR NR NR NR NR NR NR
Joeross Sand 6.0 NR NR NR NR NR NR NR NR
Joeross Loamy Sand 6.0 NR Nk 5-6 2 1.5 7 700 8~ Q%%
Joeross Sandy Loam 6.0 NR 8-9 6 2 1.5 8 800 9-10%*
Joercss Fine Sand Loam~L.S. 6.0 NR 8-9 6 2 1.5 8 800 9-10%*
Joercss Complexes 6.0 NR NR NR NR NR NR NR NR
I¢pez Sand | 6.0 NR NR NR NR NR  NR KR NR
Lopez Loamy Sand-Sandy Loam 6.0 10=12 8«9 56 2 1.5 8 900 8- 9

I.S8.: Loamy Sand :
XR: Not Reccmmended .
*3 Late Potatoes Only
*¥*:  Vegetables limited to slopes up to 5%, and moderate stoniness (S3) or less



Table: 7 (Continued)

Alfalfa Onion Tomato Cucumber Pepper Asparagus Carrot Sweet Corn Potate

_OL....

Soils Tens  Tens Tons Tons Tons Tens Tons Dozen Tens
McAbee Silt Loam T+5 NR 15 8 2 2 IR 1,000 10
Minaberriet Silt Loam Brome grass or other grass only - Drainage required
Nepa Loamy Sand 7.0 NR 10 6-8 2 NR NR 800 9-10
Nepa Series 7.0 12 15 8-9 3 NR 8 1,000 0-12
Savona Sand-Loamy Sand 6.0 N3 NR NR NR NR NR NR NR
Savona Loamy Sand 6.0 NR NR 5-6 .2 1.5 7 700 B gxx
Savona Complexes 6.0 NR NR NR NR NR NR NR NR
Senlin Series 6.5 NR 10 7 34 NR NR NR NR**
Taveel Series 6.0 NR NR NR NR NR NR NR NR
Taveel Complexes 6.0 NR NR NR NR NR NR NR NR
Tremont Silt Loam . Reed Canary, Brome, Sweet Clover - 4 tons
Tsctin Series 4.5 NR NR NR NR NR NR NR NR
Tsctin Complex 4.5 NR NR NR NR NR NR NR NR
Verables Series 6.0 NR NR NR NR NR NR - NR NR
Welhachin Series 6.0 NR 10 6 3ir NR NR NR WR**
Walhachin Complexes 6.0 NR 10 6 3# NR NR NR NR**

NR: Not Recommended

*: DLate Totatoes Only

¥%¥:  Vegetables limited to slopes up to 5%, and moderate stoniness (S;) or less
“#: Cantaloupes
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test indicates 40 1lbs. per acre, but onions reguire about
one hundred pounds per acre for optimum production. As
more leczl field data becomes available, the rates of
fertilizer application, and the crop groupings may be
altered or refined. The values presented in Tables 8 and
9 are not valid for test procedures that are different
from those outlined in this report.

The other main problem in the mapped area is the
concentration of soluble salts in the subsoils of most
soils. Under natural conditions, the salts generally
oceur at sufficient depth to be of little concern. How-
ever, when the land is irrigated, soluftion and movenent
of the salts can occur. Since seepage water tends to
‘accurulate downslope and in depressions, the salinization
of a considerable acreage is possible. For example,
Tremont Silt Loam, a saline scil type, 1s probably the
result of existing irrigation. Areas of potential seepage
are often associated with the better, finer textured
soils, so the preventlon of seepage is important. Studies
on the probazbility of salt movements should be underftaken
before large scale irrigation works are installed, or as
soon as new Seepages are noticed. 5Salt movement is not a
problem in soils derived from sandy or gravelly river
terraces or eolian deposits, which have porous substrata.

Table: 8
RECOu-INOED PHOSPHORUL APPLICATICOLL fOR SELoCTIED
CROPS BASED On SCIL TubT VALUES
' Recommended rhosphorus

Soil Test Values for Phosphorus Application,
1bs. (P) per Acrex - 1bs. Pp05 per Acre

B il iiesescinansnnsses 200

5--.111;qco 10- I A I B A I B A e 0e0 175

, 10 vivieiennn 15 cliieseennossereness 100

B eere 15 tiiennnee 20 sliiaereisaeisiaanes 12D

5 vee 10 o0he 20 siiann eee 30 tliisessasnansennaas 100

10 cee 15 v 30 tininneee 4D dlesceeveionennnaaaa {0

15 . 20 ...»4-0 a0 b Baeva e 60= S 0 P e 9 e e 09 s e T e e aa 50

20 vie 30 vien B0 ciiieeecs T5 slesancecnensensanss 2D
30 voe 40 seee TH vuennaeaeall0 tliiienennsarsancene 1D¥F

Barley Alfalfa Asparagus Onicn
Qats Carrocts Potatos

Rye Wheat Tomatoes

Grass Bweet Corm

Corn Cucumn’»ers

Pasture

Clover

*Tn obtain 1bs. per acre of phosphorus Trom Table 11,
multiply by 2. ] o

*%¥15 1bs, Po Ug is recommended as starter fertilizer
regardless ol soll test.
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Table: 9
RECOLLEKRDED POTASSIULL APPLICATIORS FOR SHLECTED
CROPS, BABLED ON SOIL TEST VALUSS

Recommended Potassium
5011 Test Values Tfor Potassium, Appliecation,
1ts. (K) per Acre¥* 1bs. K50 per Acre
TO v]levsnsenenassasesn 300
50 vavswens 100 slearsriivieianas .. 250
: 50 vis 7O tevadaed 130 sl i eiiieninrnians 200
50 .. 70 v 100 tuiasann 16N sfusieinesriaeesaas 150
70 .. 100 ... 130 c.iwee., 200 . ceereran vaeea 100
1C0 .. 130 ... 3160 +.oveeees 250 Jlevennnann Ceaeeaea 80
130 .. 160 ... 200 ..cvunns 1010 N I R <18,
160 .. 200 ... 250 ..... evs 350 s eenaanecanaen oo 40
200 .. 250 ... 300 ,..... vo 200 i ieiieieiaanaennas  20%%
Barley Clover Alfalfa Asparagus
Oats Corn Carrots Totatoes
Rye Sweet Cucumbers Onions
Wheat Corn Tomatoes
Grass
Pasture

*To obtain 1lbs. per acre of potassiumn rrom Table 10,
multiply by 782.

**¥At these levels response to potassium fertilization is
not likely, but 23 1lbs. per acre can be azdded to small
areas on a trial basis.

CHEUICAL AWJALYOLES

Partial chemical unalyses are presented for most
s0ils oeccurring in the nmap-area. The analyses provide
information pertaining to the classirication of these
soils, and serve as a general gulde to their fertility
and manageumernt. It must be mentioned, however, that the
fertility status of individual farms would vary considerably
according to past management practices and alsco that the
nunmber of analyses performed are too limited to make posi~-
tive fertilizer recommendations. The remarxs made are
generalizations, intended to indicate general trends and
to serve as a basis for further investigational work.

The following brief discussion of the various soil
properties is given as an aid to the interpretation of the
chemical data preserted in Tables 10, 11, and 12.
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Soil Reaction:

Pure water has a pH of 7, a value winich represents
neutrality. Values less than pH 7 denote acidiec conditions
while those above pH 7 algaline conditions. The pH range
for soils may vary from about 3 to 10. Soils in the
Asheroft area range mainly from pH 7.0 to 8.5.

Solls with a pH value of 7.5 to 8.0 usually contain
free carbonates of calcium and magnesium, while those with
pH values of 8.5 or more generally contain considerablu
amounts of exchangeable sodium and sodium carbonate.

Plants vary in their ability to grow at different pH values,
and while no single factor may be responsible ror limiting
growth, an important consideration is nutrient availability.
Por example, in alkaline soils growth may be limited by the
low availability of phosphorus, zinec, ircon, manganese, and
boron, Soils with reactions of 6.2 to 7.5 are practically
neutral and this represents the ideal situation for most
crops. Between the pH range of 7.5 to 8.5, the growth of
many crops may be limited and only alkaline tolerant crops
should be grown. Soils with pH values above B.5 are
strongly alzaline. Vith special attention, alxkaline
tolerant plants may make falr growth, but generally recla-
mation measures are necessary beiore such soils can be
successfully farmed.

Organic Matter:

The content of organic matter in the soil may vary
from less than one percent in mineral soils to as high as
one hundred percent in organic soils. The maintenance of
an adeqguate supply of organic matter is one of the most
important regquirements of soil Tertility and management.

Organic matter contributes to plant growth through
its effect on the physical, chemical and biological pro-
perties of the soil. Wost if not all of the nitrogen and
some of the phosphorus and sulphur are held in organic
combinations. However, the organic form of these nutrients
must be mineralized vefore being utilized by higher plants,
a process accomplished by the micro-biological population
of the soil.

The frequent additions of easilty decomposable
organic residues cause the synthesis of complex organic
compourids that bind soil particles into structural units
called aggregates. These aggregates help maintain a leose,
cpen granular condition which iwproves the tilth, increases
resistance to erosion and facilitates the movement of air
and water through the soil. In short, the presence of
adequate amounts of orgaric matter in the soil improves the
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structure of both coarse and fine textured soils, increases
the moisture holding and cation exchange capacities, and
creates a favorable carbon dioxide-oxygen relationship
which is benefieciazl to plant root development,

PhOSphorus:

Phosphorus is one of the major elements essential
for plant growth. Liost of the total phosphorus occurs in
forms not immediately available to the growing plant.
Available soil phosphorus originates from the brezkdown
ef soil minerals, soil organic matter, or Irom previous
additions of phosphate fertilizer. Only 1norgan1c phos-
phorus is utilized by higher plants, and organic phosphorus
forms nmust first ve mineralized by orgdnlsms,

The chemlstry ot phosphorus is comylex, but a know-
ledge of a few buSlC principles will aid in its utiliza-
tion.

One characterisiic feature or soil phosphorus is
its low solubility in the soil solution. Phosphorus
applied as fertilizer changes into less soluble compounds
similar 1o the native forms present. This process is
called fixation. The nature of the fixation may aifect
phosphorus rertilizer efficiency differently on different
types of soil. Acid soils contain a large excess of
active iron and aluminum while alsaline soils an excess
of ealcium. These elements combine with water socluble
phosphorus producing legs soluble compounds. Iron and
aluminum phosphates azre least soluble at pH 4, with their
maximum availability in the pH range of 6.5 to 7.0. As
the pH increases from 7 to 8.5 in alkaline soils, the
availability of phosphorus decreases as a result of the
formation of calcium phosphates.

The fixation processes taﬁe place quite rapidly sc
that applied phosphorus does not move any appreciable
distarnce through the soil. This means that the plant
root must move to the phosphorus rather than the phosphorus
moving to the plant root &s is the case for nitrogen.
Consequently, phosphorus should be distributed throughout
the cultivated layer either by discing or drilling. Top-
dress applications are beneficial primarily when the crop
has abundant Teeding roots in the upper one or itwo inches
of so0il, a condition which occurs most commonly in humid
areas or in irrigated soils. 1In most dry farmed soils,
the rodts tend to concentrute at lower depths, although
this"i's somewhat dependent on the type 0f plant and rootlng
habit.

The data on available phosphorus levels in Table 11,
are on the basis of bicarbonate extractable forms. A discus-
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sion on the desirable levels for various crops is presented
in the section on agriculture.

Nitrogen:

Nitrogen is a major element of special importance
because 1t is utilized by plants in rather large amounts.
It is fairly expensive to supply, and is easily lost from
the soil. A major factor in successiul farming is the
ability to maintain an adegquate nitrogen supply.

The stmosphere is the ultimate source of so0il nitro-
gen, Higher plants cannot utilize gaseous nitrogen
directly and it must first Le combined with other elements,
a process called nitrogen~fixation. One of the chieT
methods of this traunsfer is through the agency of micro-~
¢rganisms inhabiting the soil. The nitrogen-fixing
aerobic bacteria xnown as Azotobacter and the anaerobic
bacteria, Clostridia, are responsible for fixing large
quantities of atmospheric nitrogen. The bacteria,
Rhizobia, living in symbiotic relationship with legumes
also makes a considerable ¢ontribution to the total nitro~
gen content of soils. Aside from the nitrogen attributable
tc micro-biclogical activity some is washed into the soil
each year as a result of electrical storms.

Despite the large amounts of nitrogen released in
the soil each year, the reserve of available nitrogen is
never very great. This in conjunction with the very large
amounts removed by leaching and crop production mades it
necessary for an adequate fertilizer program to be under-
taken. The addition of green cover crops and crop residues
enhances the nitrogen content of the soil. In a general
way it can he said that 75 to 100 pounds of nitrogen per
acre should be available for crop growth. Management
practices should be such that a moderate level of available
nitrogen is always present in the soll for crop use. It
must be stated that organic sources of nitrogen will never
completely satisiy the crop requirements and thus the
proper use of commercial inorganic fertilizers is impera-
Tive in any soil maragement program.

The dependence of nitrogen availability on microbial
activity makes interpretation of the analytical values
even more difficult than is the case for available phos—
phorus and potassium. The probable response of crops to
nitrogen fertilizers can ve determined primarily ny taking
into account previous yields and cropping history, kinds
of resldues returned to the soil, adequacy of other
nutrients, the weather and soil conditions. Analytical
values of total nitrogen can serve only as a partial
guide, and the following levels may be used:
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Very low .10%

Low 10 - L 25%
Medium .25 - L 40%
High L40% plus

Cation Exchange Capacity and Exchangeable Cations:

The mineral and organic particles of soils exhibit
cation exchange properties. The particle surfaces are
negatively charged, and positively charged cations are
adsorbed on the particle surface to counteract their negea-
tive charge. The soil is a heterogeneous system of solid,
liguid and gaseous components in various proportions.

The solid component of the soil is made up of primary
minerals, clay minerals and hydrous oxides, together with
organic matter and living organisms. In this heterogeneous
system the soill solution acts as the medium by which the
exchange of ions between members of the different phases
are made possible, even when the reactants are not in
direct contact.

This ability of the soil to hold exchangeable
cations is termed the cation exchange capacity, and is
expressed as milli-equivalents of cations reguired to
neutralize the negative charge of 100 grams of soil at
pH 7. Depending upon the content of organic matter and
the type and content of clay minerals present, the cation
exchange capacities range from practically nil to over 100
milli-equivalents per 100 grams of soil. One milli~
equivalent of calcium per 100 grams of mineral soil is
roughly equivalent to 400 pounds of calcium per acre to
Plow depth or the amount of caleium in 1,000 pounds of
pure limestone.

The cation exchange properties of soils influence
plant nutrition, Nutrient cations held as exchargeable
bases are in an available state, but not easily leached
from soils. Since the cation exchange capacity of a soil
depends on the content of organic matter and clay, there
is variation in behavior between soil types, and between
soil horizons of the same profile. Total cation exchange
capacities below 5 milli-eguivalents per 100 grams of soil
are regarded as very low, 5 to 10 as low and 10 to 20 as
medium., Over 20 is considered high.

Hydrogen, aluminum, calcium, magnesium, potassium,
and sodium are the most abundant exchangeable cations.
Their proportions vary from scil to soil, depending on
inherited characteristics and past management practices,
Hydrogen and aluminum are the predominant exchangeable
cations in most acid soils. Calcium and magunesium are
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most common in nearly neutral soilg, while strongly alka-
line soils contain large proportions of exchangeable
sodium in addition to calcium and magnesium. The strength
with which the ions are bound on the particle surface
depends on the nature of the ions and of the particle
charge.

Exchangeable potassium levels constitute an impor-
tant indication of the potassium supplying power of a
soil. The exchangeable potassium is in equilibrium with
less available mineral and fixed forms. AsS exchangeable
potassium is removed by plants, potassium is gradually
released from the less available forms to restore the
equilibrium,.. The maintenance of an adequate exchargeable
potassium supply therefore depends upon the amount in
reserve and the rate of release, A discussion on the
desirable levels of exchangeable potassium for different
erops is presented in the section on agriculture.

Exchangeable sodium is an importani constituent
that can profoundly afiect the physical properties of =
soill. If the exchange complex contains appreciable
amounts of sodium, dispersion of soil particles will
occur. Such a condition causes the soil to puddle, pro-
motes poor aeration and water availability; puddling is
most detrimental in fine textursd soils. If the exchange
complex becomes more than 10 to 15% caturated with sodium,
nutritional disorders are lixely to occur.

Conductivity:

The content of soluble salts iz the soll solution
is estimated electrically through conductivity measure-
ments. The greater the conduztivity the greater the con-
tent of scluble salts present in the soil solution. The
greater vhe soluble salt concentration the greazater the
osmotic pressure against which plants must draw their
nutrients. Conduetivity measurements are estimated in
termg of millimhos per centimetre (electrical conductivity
X 102). Concentrations of soluble salts of four or more
millimhos/em. are considered harmful. to normal plant
growth although the amount of damage at any particular
level varies with the salt tolerance of the crop.

Soluble Cations:

In regions of low precipitation, soluble salts
accumulate in solls which are subject to seepage and res-
tricted drainage. The salts usually present consist of
-sulphates and chlerides of caleium, magnesivm and sodium.
Such salts produce harmful eTffects to plants by increasing
the salt content of the s0il solution, and in some cases
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by increasing the degree of saturation of the soll exchange
complex with sodium. The latter efiect occurs when the
soluble constituents consist largely ol sodium salts, and
is of a more permanent nature since eXchangeable sodium
usually persists after the soluble salts are removed.

Empirical equations have been devised for express-
ing the relationship between soluble and exchangeable
cations. By this method the exchangeable-sodium-percentage
can be calculated using the values obtained ror calcium,
magnesium and sodium in a saturated soil extract. Depend-
ing upon the conductivity and kinds of salts present, the
soils may be classed as follows (6):

a. Saline Soils -~ the conductivity values are in excess of
4 millimhos/cm., dbut the exchangeable-scdium-percentage
is less than 15. In no case does the pH exceed 8.5

b. lion-saline - Alxali Soils - the exchangeable-sodium-
percentage of these soils exceeds 15, but the soluble
salt contents are low. Usually the pH exceeds 8.5

¢. Saline-Alkali Soils - the conductivity values are greater
than 4 millimhos/cm., and the exchangeable-sodium-—
percentage exceeds 15, The pH readings may vary consi-
derably, but are commonly less than 8.5

The kinds and relative amounts of salt a soil con-
tains places it in one of the classes described above and
governs the recommendations made regarding iis reclamation.
The reclamation of saline soils requires leaching only,
providing drainage is adequate. Replacement of the
exchangeable sodium is required for the reclamation of
non-saline-~alzali soils, and this can be accomplished by
the application of an amendment such as gypsum or sulphur.
Saline~alxali soills reguire both leaching and the addition
of an amendment for thelr reclamation.

Methods of Analyses:

Determination of cation exchange capacity was by
the method described by Peach (13). Total exchangeable
bases were determined on the ammonium acetate extract,
Bxchangeable potassium and sodium were obtained by use of
a Beckman B flame spectrophotometer. Versenate titration
with Erichrome Slack T indicator was used to determine
exchangeable calcium plus magnesium. Calcon indicator was
emploved to obtain caleciuwm alone. The percent organic
matter ol soil samples was obtained by the wet combustion
method, also described by Peach (13).

Total nitrogen was determined by the procedure
deseribed by Atkinson (1), with the modification that
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selenium was used as the catalysi, as suggested by
Bremmer (2). Available phosphorus was estimated by extrac-
tion with sodium bicarbonate as described by Olsen (12).

Interpretation of Chemical Analyses:

(a) Table 10

This table presents data pertaiuning to the Catien
Exchange Capacity and Exchangeable Cations of selected
soil profile horigzons and composite surface samples. The
reaction of the surface horizons of most soils are neutral
to mildly alicaline, becoming moderately to strongly alka-
live in the subsoils. All soils are highly base saturated,
indicating that leaching is slight in this area. Abundant
quantities of caleium 2nd magnesium are present in all
soils. Exchangeatle potassium is adequate to abundant in
the better textured soils. In fact certain soils such as
McAbee and Semlin series show unusually high amounts of
exchangeable potassium. Coarse textured soils with thin
solums such as Anglesey, Nepa, Taweel, and Walhachin series
contain the lowest amounts. Exchangeable sodium is at a
low and safe level in the surface horizons of most soils.
S0ils with moderately fine textured or impervious subsoils
(eg. Basgue and Clemes series) often show exchangeable
sodium levels of 15% or more. It is only in the Cache
Creex series that the surface horizons show exchangeable
sodium levels harmful to plant growth.

(b) Table 11

This table 1lists the organic matter, nitrogen and
available phosphorus levels for the profile horizons of
most soil types and selected composite surface samples.
Hlost of the soils developed under a grass vegetation, and
the organic matter is concentrated in the Ah horizons,
beneath which it generally decreases abruptly. Certain
coarse textured fans and terraces de not show this abrupt
increase, as the subsoil horizous also contain appreciable
organic matier contents. This may be due to the excellent
root distributionr in these soils.  The same distribution
pattern also applies to the ull Regosols derived from
alluvium, although in this case buried surface horizous
are also a contributing factor.

The organic matter content in the surface horizons
of the Brown soils is mostly within the range of one to
two percent, with occasional higher values in the surface
two to three inches. The highestorganic contents occur
in the Meadow soils, a factor attributable to the lush
native vegetation supported by these poorer drained soils.
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There is a positive correlation between the organic
matter content and nitrogen levels, The nitrogen levels
in the surface horizons of the Brown solls ranges mostly
between .05% ard .2%, while those in the lieadow soils vary
from .25% to .35%. The carbon to nitrogen ratios of all
soils are narrow, varying from 15 to 9., In spite of these
narrow ratios, nitrogen deficiencies would occur in most
soils. Only the Meadow soils appear capable of supplying
a large part of the crop requirement for nitrogen, provid-
ing drainage is adequate.

The data on available phosphorus indicates a gen-
erally low content for the soils of the area. Those soils
with surface horizons of pH 7.7 or less show slightly
higher available phosphorus levels, on the average, than
those of pH 7.8 or more. iany of the surface horizons of
pH 7.8 or more contain free lime, and these particularly
show low phosphorus values. It appears likely that all
the soils require some phosphorus fertilizution, and this
aspect is discussed more fully in the section on agriculture.

(c) Table 12

Included in this table are conductivity values,
soluble cations and estiwated exchangeable-godium-—
percentages of saline soils, These data indicate that
with the exception of the Cache Creek series, all the soils
contain low quantities of soluble sodium and reclamation
could be effected by leaching with excess irrigation,
providing drainage is adequate. The estimated exchangeable-
sodium-percentage for the Cache Creek soil is 154 tc 16%,
and the soil can be classed as Saline-alkali (6)}. To
reclaim these soils, the usual procedure involves both
leaching and the addition cf an smendment such as gypsum.
However, in this case, there is a high test for soluble
sulphates and it is very lizely that additions of gypsum
would not be necessary.
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Table: 10
CATTON EXCHAXGE CAPACITY AND LXCHANGEARBRLE CATIONS
OF FROPILE ALKD COMPOSITE SURFACE SaAuPLES

Cation
Exchange e Percent
20il Type Capacity EXCh;fgfigég gzzlons Base
pH m.e/100 : Satura-
Horizon Depth 1:1 gnm Ca Mg K Na Total +ien
Anglesey Gravelly Sandy Loam - Rego-Brown Soil
Ahy 0= 2" 7.9 17.52 10.25 4.40 1.50 0.23% 17.52 93.5
Basque Silt Leam -~ Orthic Brown Soil
Al 0-2%" 7.4 19.89 13.29 3.46 1.80 0.16 18.71 94.1
Ahp 25- 8 7.7 17.56 7.78 5.97 1.58 0.16 15.49 88.2
AR 8-11 7.6 18.09 6.64 8.90 0.9% 0.27 16.74 G2.5
IIBm 11-16 7.9 15.40 8.0% 8.09 0.67 0.3%34 17.13% 100.0

JICk 16-21 8.4 9,10 16.74 5.99 0.28 0.31 23.32 100.0
Basque Silt Iwam Composite
#1 - 6" 7.1 25,77 11.17 9.27 1.21 0.60 22.25 B6.3

Bonaparte S$ilt Loam - Rego-Brown Soil

Ay 0-23" 7.4 16.41 9.29 3,02 1,68 0.14 14.13 86.1
Aho 2%- 8 7.8 16.20 10.03 3,27 0.61 0.21 14.11 87.1
AC 8-14 8.0 14.21 11.40 16.84 0.31 0.24 28.79 100.0
IICs 34+ 8.0 10.86 13.46 4.59 1,21 0.57 20.23 100.0
Bonaparte Silt Loam Composites

#1. 0- 6" 7.6 16.21 10.46 3.59 0.93 0.14 15.12 93.3
#4 0- 8 7.9 26,34 19,65 3,79 1.12 0.30 24.86 94.4
Cache Creek Gravelly Sandy Loam - Saline Rego-Brown Soil
Ahsq 0- 2" 8.0 8.92 17.16 3.17 1.31 1,46 2%.10 100.0
Ahssz 5- 8 8,4 11.21 25.96 12.20 0.,32>2.50 - 100.0
Cks 8~16 8.8 6.72 52.23% 11.97 0.13=2.50 - 100.0
Cs 16-24 8.5 5.57 34,70 8.71 0.16>=2.%0 - 100.0

1:3>Greater than

(Continued)
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Table: 10 (Continued)

Cation
:q7 m Exchange Exch ble Cati Percent
Soil Type Capaci by xchangeable Cations Emso
pH m.e/100 m.e./100 gms Satura-
Horizon Depth 1:1 gn Ca Mg K Na Total +tion
Chrome S5ilt Loam - #ull Regosol Soil
Aa 0- 6" 8.0 25.07 31,30 0.68 0,37 32,35 100.0
C1 6-13 8,1 18.58 28.27 =2.50 0.66 - 100.0
Co 13-18 8.1 24,70 33%.02 2.48 0.68 36.18 100.0
PAQ 18-23 8.3 25,39 13.46 11.79 0.49 0.53 26.27 100.0
Clemes Silt Toam - Orthic Brown Soil
Ahy O~ 3" 6.5 39.85 11.20 9,97 10.51 0.38 32.06 80.5
Ahs 34 8 T.4 44.63 14.39 11.17 10.00 2.03 37.59 B4.2
Bn 8-17 7.9 49.89 14.21 18.91 7.51 T7.71 47.80 95.8
BC 17-26 8.8 46.37 18.83 19.3% 5.3%8 10.74 54.28 100.0
Ck 26-36 9.1 %6.82 - - 2,92 12.29 - -~ -
lecAbee 5ilt Lioam - Orthiec Brown Soil
Ahy 0- 2" 7,0 16.51 7.97 4.80 1.17 0.10 14.04 85.0
Aho 2- 9 7.6 18.12 9.37 7.21 0.41 0.29 17.28 95.4
Bm g-15 8.3 18.51 8.14 8.86 0.30 1.52 18.82 100.0
McAbee Silt Loam Composite : |
#1 0- 6" 7.5 17.42 11.45 3.69 0.86 0.19 16.19 92.9
Nepa Sandy loam -~ Orthie Brown Soil
Ah O- 7" 7.7 19,32 8.78 3,11 0.51 0,12 12.52 64.8
BC 11-14 8.3 15.79 17.50. 4.92 0.09 Q.26 22,77 100.0
Nepa Sandy Loam Composites ,
#l 00— 6" 7.9 15,18 10.87 2.90 0.35 0.15 14.28 94.1
#2 O- 6 7.8 16,07 11.42 2,65 0.29 0.18 14.54 89,8
Semlin Gravelly Lwam - Orthiec Brown Soil
Ahy 0~ 2" 6,9 32.33 11.60 8.99 5.07 0.19 25.85 80.0
Ahp 2= 9 T.5 40.04 15,75 13.48 3,26 1.64 34.1%3 B5.2
Ck 15-28 8.6 39.59 42,65 2.73 3.67 49,05 100.,0
TIC=C 28+ 8.5 34.81L 37.67 %3.5% 5,10 46.30 100.0
Semlin Gravelly Loam Composite
#1 | O0- 6" 7.4 21.59 12,92 5.41 1.14 0,16 19.63 90.9

-~

,:> Greater than

(Continued)
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Table: 10 (Continued)

Cation
Soil Type 52;22?%; Exchangeable Cations Pi;;ift
pH me/100 m.e./190 gns Satura-

Horizon Depth 1:1 gm Ce Mg K Ne Total tion
Taweel Gravelly Loam « Rego-Brown Soil
Ahl O—Q%H 8|O 16047 10071 3044 1-48 0.21 15084 96-1
Ahz 6- 9 7.9 16.85 21.80 0.3%31 0.41 22.52 100.0
Ck 9-.23% 8.1 13.25 25.09 0.19 0.90 26.18 100.0
Taweel Gravelly Ioam (1) and Gravelly Sandy Loam (2) Composites
#1 O- 6" 7.6 17.21 12.82 2,31 0.72 0.13 15.98 92.8
Walhachin Sandy Loam - Orthic Brown Soil
Al O~ 3" 7.7 19.19 10.62 4.52 1.80 0.13 17.07 89.0
Aho 3- 8 7.3 19.72 11.61 4.76 0.18 0.18 16.7% 84.8
Bn 8-11 7.7 19.10 13.54 4.29 0.13 0.32 18.28 96.1
IICk 11-19 8.3 12,35 22.94 0.13 0.29 23%.36 100.0
Walhachin Sandy Loam Composites '
#1 O- 6" 7.9 16.43% 11,56 3.81 0.64 0.13% 16.14 98.2
#2 0= 6 7.4 22.%5 14.19 6.96 0.67 0.20 22.02 48.5
™~

_— Greater than
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Table: 11
ORGANIC HATTER, NITROGEN AND AVAILABIE PHOSPHORUS
OF PROFILE ARD COuP0BIT Ty SURFACE SAUFPLES

PoP-i‘fi.
. Percent Percent Available

Soil Type pH  Orgamic Total ¢/N  Phos~
Horizon Depth 1:1 Matter Nitrogen Ratio phorus
Anglesey Gravelly Sandy Loam - Rego-Brown Soil
Ahy 0- 2" 7.9 2.00 0.1.03% 11.2 18
Aho 2~ 9 T+4 2.04 0.104 10.8 i
Ck-IICk 9-19 8.4 1.46 0.083 10,2 8
Anglesey Gravelly Sandy Loam Composite
#1 O- oM 8.1 1.47 0.082 10.4 4
Basque Silt Loam - Orthic Brown Soil
Ahy 0-2&" T.4 4.31 0.192 1%.0 27
Aho 25— 8 T.7 1.55 0.091 9.9 21
AB 8~11 T.6 1.55 0.096 9.3 8
IIBm 11-16 7.9 1.49 0.086 10.0 6
IiCs 21-27 8.2 0.36 0.022 9.8 5
Basgue 5ilt Loam Composite
#l 0- 6" T.1 1.91 0.107 10.3 11
Bonaparte Silt Loam - Rego-Brown Soill
Alm Q=234 T.4 2.98 0.1%8 12.5 31
AC 8-14 8.0 0.94 0.060 9.0 3
Ck 14-3%4 8.6 0.91 0.044 11.8 6
IICs 34+ 8.0 0.14 0.010 B.6 3
Bonaparte 5ilt Loam Composites
#1 0- 6" T.6 1.55 0.085 15.5 12
iF2 Q= 6 8.2 2.82 0.147 11.1 o
#3 0~ 6 8,2 5.17 0.201 9.1 11
#4 0- 8 7.9 3.54 0.210 9.8 5
Cache Creeck Gravelly Sandy Loam - Saline Rego-Brown Soil
Ahs] Q- 2" 8.0 2.50 0.116 12.6 43
Ahs» 2—- 5 7.9 2.26 0.123 10.7 il
Ahs3 5- 8 8.4 1.93 0,118 .5 5
Cks 8-16 8.8 1.26 0.076 9.6 7

(Continued)
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Table: 11 (Continued)
P.P.ii,
. Percent Percent Availahle

Soil Type pH  Organic  Total C/N  Phes-
Horizon Depth 1:1 Matter Nitrogen BRatio phorus
Carquille ine Sandy Loam - Gleyed wull Regosolic Soil
Ag Oo- 7" 8.1 4,14 0.176 13.6 8
Cgil 7-11 8.1 1.72 0.072 1%.9 3
Cgir 11-24 8.1 3,05 0.123 14.4 2
IICgi1 24=27 8.2 C.56 0.022 14,1 2
Cgjs3 27=32 8.0 2.85 0.140 11.8 3
Carquille ¥ine Sandy Loam Composites
#1 Q- T" 7.8 4.14 0.192 12.5 4
Cheetsum Gravelly Silt Loam - Rego-Brown Soil
Ah O~ 7" 8.0 2.26 0.119 11.0 7
Ck T-12 8.4 1.91 0.102 10.8 3
Csy 12-23% 8.1 0.37 0.018 12.1 8
Cso 2%+ 8.2 0.36 0.018 11.8 4
Cheetsum Gravelly Silt Loam Composites
#1 0- 6" 7.6 1.89 0.103 10.7 11
#2 0- 6 T4 1.69 0.096 10.2 10
Chrome 3ilt Loam - uull Regosol Soil
Aa O- 6" 8.0 4.47 0.197 13.2 5
Cq 6~173 8.1 1.27 0.064 11.5 3
Co 13-18 8.1 2.34 0.102 1%.3 3
C3 2%-28 7.9 1.77 0.087 1..8 4
Chrome Silt Lioam Composites
#1. 0- 8" 8.0 547 0.226 11.9 5
#2 0- 6 8.3 5.13 0.235 12.7 5
#3 0~ 8 8.1 4.19 0.218 11.2 4
Clemes Silt Loam - Orthic Brown Soil
Aho 3-8 T.4 1.60 0.084 10.9 20
Bnm 8-17 7.9 1.31 0.074 10.3% 11
BC 17-26 8.8 0.58 0.040 8.4 3
Clemes Loam (1) and Silt Loam (2) Composites
#1 O- 6" 8.1 1.98 0.092 12.5 13
#2 0- 6 8.3 2.48 0.099 13.4 18

(Continued)
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Table: 11 (Cortinued)

P.P.al.
. Percent Percent Available

Sotl Type pH Organic  Total C/N  Phes-
Horizon Depth 1:1 Matter Nitrogen Ratic phorus
Joeross Loamy sSand - Rego-Brown Soil
Ahy Q- 6" 8.2 0.83% 0.C49 9.9 7
Ah2 6-11 8&3 0-55 01034' 9-6 3
AC 1115 8.4 0.41 0.026 9.4 4
Ck 1h-24 8.4 0.28 0.019 8.4 5
Joeross Loany Sand Composite
#1 0- 6"  T.7 1.12  0.053  12.3 &6
lMcAbee Silt Licam - Orthic Brown Soil
Ahy O- 2" 7.0 1.68 0.0%96 10.2 15
Ah2 2" 9 7.6 1-13 0-073 910 3
BC 15-18 8.7 0.86 0.060 8.2 3
Ck 18-26 8'3 0-72 01045 905 8
Cs 26+ 8.1 0.33 0.0l6 12.2 6
lcAbee Silt Lozm Compesites
#1. 0- 6" 7.5 1.61 0.095 9.8 7
#2 0- 6 5.0 1.41 0.097 8.4 14

Minaberriet Silt TLeaw - Saline Gleysol Soil

Ls-Cgs Q- 5" T.7 23.51 0.974 1%.9 51
Cgsy 5-11 7.8 - - - 12
Cgsp 11-19 T.7 6.31 0.294 12.5 14
Nepa sandy Loam - Orthic Brown Soil

Ah Q- 7" Te'T 1.46 0.068 12.4 5
Bm T-11 8.0 1.12 0.059 11.0 2
BC 11—14 8-3 1018 00054 12'7 3
Ck 14-18 8.4 1l.26 0.055 13.3 3
Nepa Sandy Loam Composites

#1 0- 6" 7.9 1.04 0.062 9.7 5
#2 0- 6 7.8 1.66 0.110 8.9 7
Sayona Sand - ilull Regosol Soil

Ahj O- 4" 8.3 0184 01027 18-0 5
Cl 4* 8 8.4 0153 00011 1766 3
Co 8-16 8.6 0.14 0.006 13.5 2

(Continued)
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Table: 11 (Continued)

P'PCL’IO

. Percent Percent Available
Soil Type pE Organic Total ¢/  Phos-
Horizon Depth 1:1 Matter Nitrogen Ratio phorus

Semlin Gravelly Loam -~ Orthic Brown Soill

Ahy D- 2" 6.9 307 0.139 14.9 48
Bm 9-15 8.1 1.51 0,070 12.5 3
Ck 15-28 8.6 1.45% 0.070 12,0 7
IIC-C 28+ 5.5 1.44 ©.059 14.1 10
Semlin Gravelly Loan Composite

#1 0- 6" 7.4 1.70 0.079 12.5 13
Taweel Gravelly Loam - Rego-Brown Soil

Ahy Qw2 3.0 2.16 0.107 11.7 15
Aho 5~ 6 7.6 2.06 0.108 11.1 3
Ck 89=-23% 8.1 2.27 0.114 11.6 5
Taweel Gravelly Loam Composites

#1 0= 6" 7.6 1.61 0.091 10.2 10
#2 0- 6 7.5 1.99 0.089 13%.0 13
#3 0- 6 8.0 2.17 0.094 13.5 7
Tremont Silt Loam ~ Szaline lieadow Soll

Aas O~ 6" 8.3 5.14 0.265 11.2 8
ngl 6-12 8,3 2.22 0.129 10.0 3
Cgijz 12~25 8.3 1.57 0.103 8.8 2
Cg 25+ 8.3 0.85 0.076 6.5 2
Tremont Silt Loam Composites

#1 Q- 6" TeT 4,56 0.236 11.2 7
#2 O~ 6 8.1 7.07 0.294 13.9 4
Venables 5ilt Toam -~ Calcareous hleadow Soil

Aa O~ 4" 8.3 9.03 0.426 12.3 4
Ckgj 9-21 8.1 3.7% 0.138 15.6 2
Cg 21+ 8.3 1.00 0.040 14.5 1
Venables Silt Toam Composite

#1 O- 6" 8,3 8.35 0.363 12.6 5

(Continued)
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Table: 11 (Continued)

P.P.M.
- Percent Percent Available

Soil Type pH  Organic Total ¢/N  Phos—
Horizon Depth 1:l Matter Nitrogen DRatio phorus
Walhachin Sandy Leam - Orthic Brown Soil
Ay O~ 3 7.7 2.54 0.134 11.0 10
Aho 3- 8 7.3 1.55 0.079 11.4 5
Bm 8-11 T.7 1.27 0.075 9.8 2
IICk 11-19 8.3 1.60 0.09L 10.2 5
Walhachin Sandy Loam Composites
#1 0- 6" 7.9 1.69 0.088 11.1 10

#2 0- 6 7. 1.62  0.083%  11.3 16
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Table: 12
CONDUCTIVITY VALUwS, SOLUBLE CATION: AND BACHALGEABLE
O0DIUH PEACBHTAGES TOd SELECTED SALITE PAOPTIIERS ALD
COLPOSITE SUNHFACE SARPLES

Electrical Soluble Cations  Exchangeable

Soil Type pH Ccnéuctivity___ m.e./litre Sodium
Horizon Depth 1:1 Mmhos./ cm Ca + lig Na Percentage
Cache Creeix Gravelly Sandy Loam -~ Saline Rego-Brown Soil
Ahsq 0- 2" 8,0 4,26 46,32 13,00 2.5
Cks 8-16 8.8 13.57 178.10 129.00 15.9
Cs 16-24 8.5 11.13 137.80 114.00 15.9

24 + 8.3 T.36 96.20C 51.00 8.8
Cheetsum Gravelly Silt Loam - Rego-Brown Soil
.A.h O"" 7” 8 O 0145 6-24 6-50 4!0
Csy 12-2% 8.1 10.44 150.80 46.00 6.0
Cso 23 + 8.2 6.67 200.20 57.00 6.0
Minaberriet Silt Loam - Saline Gleysol Soil
Ls-Cgs O- B" 7,7 TT1 114.40 21.00 2,5
Cgsy 5-11 7.8 3.14 42,12 4.50 < 1.0
Cgso 11i-19 1.7 %.41 49,92 4.50 < 1.0
19 + 7.8 2,50 40.04 3,90 <<<1.C

Tremont Silt Loam Composite ~ Saline ideadow Soil

#1 EAag 0O- 6" 7.7 5.16 47 .32 19.20 4.0
#2 (Aa 0- 6 8.1 7.78 243,36 33,50 3.0

el

“.* Less than.
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APPENDIX
Table: A
EXTREMES O TuesPanATULRL BY HONTIHS A6l ABSOLUTE TE:PERATURE AT RANGE
RADIO STATION, ELEVATION 1,600 FEET
(Degrees F.)

Abso-
Year Jan. Feb, March April May June July Aug. Sept. Oct. Nov. Dec. Ilute

1947 51 55 70 8L 92 86 96 94 89 78 48 47 96 Iax
-26 ~17 11 20 33 43 44 40 27* 23 9 12 -26 Yin
1048 43 48 62 72 90 96 92 88 84 65 50 45

4 =15 1 23 35 47 44 42 24% 20 12 -13

1949 22 47 56 79 I 90 96 95 91 63 62 54

-22 =22 9 26 U 37 40 44  29% 106 22 =18

1950 19 52 53 66 77 92 95 9 93 70 60 53
-35  -18 0 25 33 39 48 42 29% 22 - 6 2 =35

1951 39 40 57 77T 80 86 96 94 88 69 51 46

-2%3 =11 -10 21 35 38 48 42 31* 20 12 =29

1952 43 50 63 75 84 82 96 96 87 76 60 54

-22 0 8 24 25% 35 38 39 32 28 12 12

1953 49 46 61 67 79 83 95 91 87 71 56 47
-7 13 19 21 31¥ 40 43 41 33 27 21 15
1954 40 54 54 65 81 85 92 91 T4 64 64 438
-27 0 10 16 20% 36 45 45  26% 18 21 10

1955 37 44 56 67 80 95 97 95 92 66 47 40 97
1 -15 =21 23 29% 38 45 38 28 24 1% =25

1956 40 42 52 79 89 82 100 94 84 67 56 56 100
-22 =20 -7 24 28% 40 44 43  32% 8 16 =23

*May and September i'rosts
(Continued)
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APPENDIX

Table: ~ A (continued)
Abso-
Year Jan. PFeb. March April May June dJuly Aug. Sept. Oct. Nev. Dec. Ilute
1957 37 52 60 84 88 92 89 89 8 78 51 58 Max
28 -13 13 30 40 43 42 37 29% 24 16 16 Min
1958 44 49 60 76 95 99 99 96 88 73 59 55
15 20 18 25 34 50 45 4% 27* 23 - 1 1
1959 44 56 57 72 85 84 102 93 85 69 50 46 102
-17 -3 19 21 27*% 4% 47 42 39 28 =11 12
1960 47 50. 69 75 78 89 102 100 87 72 58 43 102
~ 8 7 -7 26 32% 39 48 44  31* 25 16 5
1961 53 51 64 70 87 101 102 98 77 78 49 49 102
5 11 15 24 36 42 44 48 29% 22 11 4
High 53 56 70 84 95 101 102 100 93 79 64 54 102
Low ~35 -22 =21 16 25 35 40 38 24 8 -13 =29 =35

*May and September Frosts

_36.—




(Continued)

2.34

0.28

Table: B
PRECIPITATION AT ASHCRORT, POR 37 YEARS, AT 1,000 FEET ELEVATION
Rainfall

¢ ' April te
Year . Jan. Fed, March April May June dJuly Aug. Sept. Oct. UNov. Dec. Snew Year Septe .
1924 0.61 0.%9 0.09 0307 0.24 1.94 0.89 0.43 0.71 0.30 0.57 1.21 16.65 7T.45 4,28
1925 0.57 0.22 0.34 0.45 0.32 0.69 0.32 1.06 0.39 0.44 0.00 0.91 14.05 5.71 3423
1926 0.86 0,35 0.38 0.30 0.64 0.90 0.68 0.8 0.52 0.41 0.50 0.78 790 T.15 3.87
1927 0.25 0.17 0.22 0.13 0.53 1.31 0.98 1.68 0.97 0.77 1.37 1l.41 22.15 9.79 5.60
1628 0,40 0.00 0.26 0.22 0.09 1.53 0.23 0.41 0.26 0.06 0.25 0.19 6.30 3.90 2.74
1629 1.30 0.10 0.13 0.22 0.47 0.70 0.43 0.30 0.50 0.22 0.58 0.89 22,50 5.84 2.62
1630 0.30 0.22 0.38 0.85 0.39 0.44 0.09 0.04 0.34 0.77 0.20 0.00 4,00 4.02 2.15
1631 0.59 0.36 0.58 0.12 0.19 2.43 0.32 0.08 0,36 0.15 0.50 1.26 22.70 6.94 3.50
1¢32 0.34 0.10 0.90 0.46 0.60 0.12 0.81 0.90 0.33 1.39 1.21 0,35 11.80 7.51 3,02 !
1633 0.08 0.38 0.30 0.05 0.56 0.30 0.49 1.04 1.17 1.96 0.36 1,13 21.90 7.82 5.61L %
1634 0.40 0.45 0.54 0,08 1.12 0.84 0.81 0.13 0.66 0.42 1.08 0.88 15.80 7.4l 3.64 :
1635 1.2% 0.05 0.22 0.06 0.53 0.28 1.76 0,55 0.08 0.47 0.15 0.19 14.30 5.57 3.26
1636 1.34 0.55 0.17 0.03 0.61 0.94 0.26 1.56 0.48 0.11 0.17 1.54 32.50 7T.76 %.88
1937 2.50 1.00 0,06 0.29 0.30 0.3 0,19 0.11 0,18 0.05 0.42 0,60 44.50 6,06 1.43
1938 0.30 0.20 0.09 0.05 0.18 0.0 0.%31 0.%2 0.12 0.19 0.29 0.70 - 2.80 1.053
1939 0.92 0.10 0.65 0.90 3.71 0.3%2 0.10 0.41 0.42 0.42 0.42 0.42 - 8.57 5486
1940 0.24 0.82 0.39 0.33 1.91 0.17 1.21 0.08 0.00 0.24 0.57 0.48 - 6.12 3.70
1941 0.12 0.37 0.00 0.92 0.74 1.59 0.34 2.43 1.78 0.66 - - - - 7.80
1943 - 0.06 0.42 0,20 0,69 1.8 0.40 0,21 0.19 0,8 0.31 0.32 - - 3,55
1944 0.75 1.2% 0,20 0.13 1.39 1.89 0.50 1.08 1.42 0.00 0.84 0.45 - 9,90 6.41
1945 0.50 0.43 0.13 0.47 0.86 1.38 0.72 0.64 0.62 1.92 1.46 0.75 - 9.88 4,69
1946 0.84 0.24 0.76 0.08 0.52 1.9%3 0.00 0.46 0.46 0.84 0.73 0«17 - 6.99 3445
1947 0.406 0.47 0.57 0.61 0.65 2,07 0.02 0.83 0.43 0.96 0.71 l.4L - 9.13 4,61
1948 0.48 1.25 0.08 0.70 0.55 21.34 1.10 0.30 0.14 0.95 - 9.51 6.33



Table: B (continued)

Rainfall

April to
Year Jan. TFeb., March April May June July Aug. Sept. Oct. DNov. Dec. Snow Year Sept.
1949 0.70 0.38 0.16 0.33 0.10 1.44 1.03 0.05 0.11 0.07 0.96 1.83 - T.16 3.06
1950 0.35 0.64 0.55 0.37 0.31 0.73 0.18 0,32 0.00 1l.43 0.53 0.97 - 6.38 1.91
1951 2.20 0.55 0.32 0.00 0.9%5 0.26 0.35 0.89 0.84 2.00 0.87 1l.12 - 10.35 3.29
1952 1.35 1.60 0.17 0.00 0.30 0.95 0.92 0.24 0.26 0.29 0.00 0.38 - 6.46 2.67
1953 2.15 0.15 0.31 0.70 0.38 1.37 0.45 0.70 0.61 0.04 0.25 0.20 - T.31 4,21
1954 2.13 0.90 0.3%2 0.70 0,34 1.31 0.71 2.92 1.84 0.00 0.12 0.38 - 11.67 7.82
1955 0.71 0.83 0.20 0.20 1.13 0.89 0.17 0,10 0.47 0.49 2.10 1.33 - 8.62 2.96
1956 0.68 0,55 0.35 0.12 0.00 1.27 0.50 1.35 0.81 0.50 0.04 0.26 18.80 6.43 4,05
1957 0.75 0.50 0.15 0.13 1.07 1.14 0.53 0.59 0.00 1.19 1.09 0.29 13.80 T7T.43 3.40
1958 0.48 0,57 0.97 0.72 0.01 0.82 0.71 0.04 0.97 0.39 0.3 0.40 6.20 6.44 3.27 1
1959 1.17 0,15 0.21 0.09 0,67 0.82 0.16 1.45 1.54 0.41 1.03 0.30 9.80 8.00 4.73 w
1960 0.66 0.10 0.19 0.57 0.22 0.46 0,08 0.37 0.07 0.45 0.41 0.85 12.60 4.47 1.77 *©
1961 0.67 0.42 0.24 0.00 0.68 0.07 1.02 1.06 0.9% 0.57 0.52 0.73 15.90 6.91 3.76 1
Figh 2.50 1.60 0.97 0.92 1.91 2.43 1.76 2.4% 1.84 2,00 2.10 1.83% 44.50 1l1l.67 7.82
Low 0.12 0.00 0.00 0.00 0.05 0.00 0.04 0.00 0.00 0,00 0.00 4.00 2.80 1,03

0.00




Table: C
PRECIPITATION AT RANGE RADIO STATION, FOR 15 YEARS AT 1,600 FELT BSLEVATION
(Degrees F.)

Rainfall
, ~ A April to
Year Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Snow Year Sept.
1946 0.97 0.34 0.95 0.09 0.4% 2.27 0.00 0.56 0.57 1.02 0.55 0.28 - 8.03 3.92
1947 0.56 0.84 0.71 0.50 0.72 2.33 0.06 0.97 0.56 1.19 0.65 0.79 - 9.88 5.14
1948 0.27 1.38 0.00 0.91 0.97 1.92 1.9% 2.24 0.37 0.33 1.21 0.75 - 12.30 8.3%6
1949 1.24 0.80 ¢€.12 0.3%3 0.34 0.98 1.02 0.13 0.10 0.26 0.76 2.69 - 8.77 2.90
1950 1.00 0.25 0.21 0.36 0.22 1.01 0.53 0.96 0.00 1.28 1.21 1.75 - 8.78 3.(8
1951 2.26 1.06 0.46 0.01 0.55 0.59 0.65 1.09 0.53 2.21 1.41 1.37 - 12.19 3.42
1952 1.21 0.78 0.25 0.11 0.29 1.05 0.85 0.24 0.32 0.28 0.23 0.48 - 6.09 2.86 |
1953 2.29 0.50 0.30 0.86 0.63 1.64 0.48 0.72 0.9% 0.20 0.41 0.80 - 9.76 5.26 w
1954 1.61 0.9% 0.62 0.82 0.43 1.32 0.82 3.19 1.76 0.01 0.15 0.40 - 12,06 8.34 ‘T

1955 0.74 0.67 0.17 0.28 1,03 1.29 0.59 0.38 0.45 0.79-1.57 1.66 - 9.62 4.02
1956 1.43 0.40 0.96 0.12 0.06 1.29 0.24 1.62 0.77 0.74 0.08 0.38 27.0 8,09 4.1¢
1957 1.07 1.14 0.38 0.12 1.23 1.07 1l.02 1.56 0.11 1.18 0.66 0.38 25.9 9.92 5.11
1958 0.75 0.91 1.71 0.63 0.22 1.78 0.80 0.07 1.02 0.53 0.45 0.89 25.5 9.76 4.52.
1959 2.08 0.50 0.10 0.09 0.93 0.96 0.24 1.93 2.01 0.37 1.26 0,57 31.6 11.04 6.16
1960 0.76 0.19 0.30 0.63 0.36 - 0.45 0.04 0.73 0.10 0.35 0.84 0.91 17.3 5.66 2.31
1961 0.9% 0.76 0.43 0.08 1.00. 0.11 1.43 0.54 1.29. 0.52 0.73 1.07 27.2 8.90 4.45

High 2.29 1.38 1.71 0.91. 1.23 2.33 1.95 3.19 2.01 2.21 1.57 2.69 12.30 8.36
Low  0.27 ~ 0,19 0.00 0O.01 0.06 0.11 0.00 0.07 0.00 0.01 0.08 0.28 5.66 2,31
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'GLOSSARY

Alluvium - All materials moved and deposited by running
water.

Calcareous material - llaterizl having a relatively high
content of calcium carbonate., It effervesces when treated
with acid.

Cobbles - Rounded and subangular rock fragments from three
to 10 inches in diameter.

Colluvium - Heterogenous to poorly sorted matverial which
accumulates at the base of steep slopes through the
infiluence of gravity, including creep, frost action and
local wash.

Concretions - Hard concentrations of soil cemented by
certain chemical compounds into aggregates or nodules of
various sizes and shapes. In this report the term refers
to concretions formed by precipitated calcium carbonate.

Conductivity - A method of measuring the salt content of a
soill which is based on the ease with which a solution
extracted from a saturated soil paste conducts an elec-
tric  current. The values are expressed as milli-mhos
per centimeter at 25°C.

Eolian deposit - Wind deposited sediments such as loess
and dune sancs.
Glacial till - An unsorted, generally unconsolidated,

heterogenéous mixture of stones, gravels, sand, silt,
and clay deposited by glacier lce.

Glacio-fluvial deposits - Material carried, sorted and
deposited by melt-water streams.

Glacio-lacustrine deposits - laterial carried by melt-
water and aeposited in temporary glacial lakes.

Gley ~ Soil material which, in the presence of organic
matter, has been modified by saturation with water for
a long period.

Horizon - A layer of the soil profile approximately
parallel to the land surface. Ii has more or less well
defined characteristics derived from the soil-building
process. Horizon boundaries are described as abrupt if
less than one inch wide, clear if from one to 23 inches,
gradual if 24 to five inches, and diffuse if more than
five inches vertical width.

Eorizon nomenclature - Definitions of capital and lower
case letters used to designate horizons in this report
are as follows:
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Organic horizons:

L - A layer of organic matter in which the plant remains
car: be identified,

F ~ A layer of organic matter which is partly decomposed.
The plant remains ean be identified, but with diffi-
culty. Fungi mycelia often present.

H - A layer of well decomposed organic matter. The plant
remains cannot be recognized.

HMasgter dineral So0il Horizons:

A - A mineral soil horizon at or near the surface. The
zone of maximum removal of materials in solution and
suspension, and/or maximum accumulation of organic
matiter in the soil itself.

B - As used in this report, a mineral soil horizon charac-
verized by loss of water soluble materials (magnesium
and calcium carbonates and more soluble salts) accom-
panied by slight alteration by hydrolysis and/or
oxidation and the formation of structure.

C - A mineral horizon comparatively unaffected by the
pedogenic processes operating in the 4 and B horizons,
excepting the formation of gley, the accunulation of
carbonates and the more soluble salts.

Lithologic changes in the profile are identified by
the Homan numerals II, III, etec.; I being assumed
where the material is homogenous throughout.

Lower Case Letter Suffixes:

a - A layer disturbed by the activities of man, such as
cultivation; used only with reference to the A horizon.

- A cemented (irreversible) pedogenic horizon.

g - A horizon characterized by chemical reduction and
gray colors; may be mottled (Gley).

h - A mineral soil horizon enriched by organic matter.

J - A horizon whose presence is weaikly expressed
(juvenile)., IT more than one lower case suffix is
used, one only being a weai expression, the "j" is
expressed with a bar {(e.g. Cxg7J).

k - A horizon which has been enriched with carbonates.

m ~ A horizon characterized by the loss of water soluble
materials only. Usually it is slightly altered by
hydrolysis and/or oxidation.

p - A relic horizon or old buried surface (paleosol),
Used as a prefix.

8 - A horizon enriched with salts, including gypsum.
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Kame - A more or less oval or irregular knoll, hummock,
Tete., usually of sand and/or gravel on valley sides,
deposited in irregular chammels along the margin of a
valley glacier, or in irregular openings in the ice.

Legss - Bilty and very fine sand material blown ana
deposited by wing.

Mottled -~ Irregular spots or streaks of different colors
in soils., Indicates oxidation and reuuctlon caused by
a Tluctuating water table.

Orthic - A tera which identifies the normal or regional
subgroup of any soil group.

Qutwash -~ All material washed out of meltirng glacier ice
“and deposited by meliv-water streams.

Parent Material - The unconsclidated geological material
from which the solum of a suvil profile develops.

Polygonal - Having more then four sides and four angles.
In this report, soll agsregates formed by surface cracik-
ing which extended to about three inches deep.

Profile - A vertical section of the soil through all
horizons, and extending into the parent material.

Saline soll - A soil which contains soluble salts in
quantities sufficient to interfere with plant growth.
The salis are generally sulphates and ehlorides of cal-
eiun, magnesium and sodium.

Soluwm - The part of the soil profile above the parent
material in which spil formation is taxing place. The
A and B horlzone.

otratified - Composed of sirata, or arranged in layers.

structure - The morphological aggregates in which indivi-
dual soil particles are arranged., The following struc-
tures are ment¥ioned in this report: :

Platy - Thin, horizontal plates; the horizontal axis is
longer than the veriical one,

Prismatic - Large aggregates with vertical axis longer
~ than the horizontal, and with well defined surfaces
ana edges. The tops are usually flat.

Bloeky ~ Block-like aggregates; the vertical and horizon~
tal axes about the same length, usually with sharp
edges.

Subangular bloeixy - Block-Ilike aggregates with vertical
and horizontal axes about the same length, ueually
with sub~-rounded edg ges.

Granular - liore or less rounded aqﬂregates, with an
“absence of snootn faces and edges. '
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massive - A cohesive soill mass having no observable
aggregation.

oingle—grained - A loose, incoherent mass of individual
particles as in sand.

Terrace - A relatively flat, horizontal or gently inclined
plain of variable gize, step-shaped. In the soil
map—-area the term refers %o river terraces.

Texture - Soil texture is basea on the amount of sand,
511t and clay a soil may have. Sand consists of
varticles which range in size Ifrom 2.0 to 0.5 mm;
silt from .05 %o .002 mm; while clay consists of all
particles lesse than .002 i,

Vesicular - A soil aggregave containing small cavities.

Water table - The upper limit in the soil or underlying
material which is saiurated with water.









