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INTRODUCTIOIj 

The survey was undertaken in 1962 at the request 
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 
Savona Area", 

*'Soi1 LIap of the Ashcroft- 
scale two inches to a mile. Hand tinted 

copies of this map are available to government agencies 
only. Uncolored 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 soi1 survey of the 
Thompson 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 soi1 types. 
was distributed in November, 

A report 
called "Proceedings of the 

Reclamation Commit-tee in the Ashcroft-Savona Area, 
Thompson River Valley, 
Kelowna, B. C." 

Brief 41, Department of Agriculture, 

DESCRIPTION OF THE AREA 

Phgsiography 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 
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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 eut 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 
$-mile to a mile wide. The fil1 has no-t been incised to 
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 r-uns 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 
road. 

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 pawer by 
the 13. C. Power Commission, and telephone and telegraph 
facilities are adequate. 

HISTORY AND DEVELOPMENT 

In the spring of 1808, Simon Fraser, John Stuart, 
and J. M. Quesnel with 19 men and two Indians, started in 
four canoes from Port 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, astçonomer to the Northwest Company, 
who shortly afterward founded Fort Kamloops. 

In later years the Thompson River 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 buts. (16) 
Prom Cache Creek the road extended through the Semlin 
Valley, then not named. This valley was described by 
G. MI, Dawson in 1877 as having beenp a-t one time, the 
course of a river, but whether the Thompson had flowed 
through it to 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. (5) 

In the Thompson Valley from the mouith 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 far traffic in 1885. The 
Canadian Northern Pacifie 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.7 Lieutenant 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 from 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. 

Around 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 to 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 to be inadequate, a supply pipe 
was strung on tables 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 a11 
unmarried men. Those remaining undertook to look after 
the land left by the voluntzers, along with their own 
land, During the war one of the big investors, a mari 
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 system had deteriorated, and 
they were unable to tope with it. The Anglesey interests 
eut 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 continuous 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 Pacifie Ocean, These highs last for 
different lengths of time and bring sunny, hot and dry 
weather. The high pressure periods in vctLuIIMer 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 Staticn, about three miles west of Ashcroft. 
Seasonal temperatures from this stationare compared with 
other significant localities in Table 1. 

Table 1: Average ùeasonal Temperatures 
(Deg. F., Elevations in Feet) 

Eleva- Years of 
Station tien Winter Spring Summer Autumn Year Record 

Range Radio 1,600 23 45 65 
Kamloops 1,133 26 67 
Kelowr;i 1,160 65 
Penticton 1,121 66 
Oliver l,OC8 29 68 

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

In Canada, heat loving, frost tencer annual crops 
are often profitable because there are Ïew areas in which 
they cari be grown. The requirements cal1 for a compara- 
tively long frost-free season, with enough heat to ripen 
the crops. It would :%p?ear 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. 
appended Table A. 

The extremes for 16 years are shown in 
A cold extreme of -35 occurred once 

in the record, and there were 10~s of -20' or more in 
nine separate years, In view of the Ïrequency of low 
extremes at the Range Radio Station, b#hich may cast 
unwarranted doubt on the sbility oÎ other sections of the 
map-area to produce tree fruits and grapes, temperature 
records should be started at several selected locations. 

Precipitation: 

Mcst of the precipitation 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 L1onthly Snowfall in the Ashcroft Locality 
(Inches) 

Years of 
Station Jan. %eb.March April- Oct, Nov.IU.Year Record 

Ashcroft 7.0 3.2 1.2 0.1 - 0.2 2.1 5.0 18.8 Range Radio 11.0 5.8 1.7 1.2 -Trace 4.8 7.7 32.2 :y 

Since the above figures are averages, it is obvious 
that in some Winters there will be no snow caver, and in 
most the ground would be bare for variable periods. With- 
out snow caver the ground may freeze to depths of several 
feet when the soi1 is moist. In the production of peren- 
nia1 crops, it would be necessary to irrigate SO that soi1 
moisture conditions in the fallare such i1s to keep frost 
damage to a minimum. 

The precipitation data are confined to the Ashcroft 
and Range tiadio stations. These indicate that with the 
help of the snowmelt , precipitation is probably enough to 
wet the soi.1 in the spring of each year to a depth of 
about one foot, with occasional wettings deeper. There- 
after, dampening of the soi1 bi rainfalls is from a 
fraction to an inch or two. The conclusion to %ie.drati 
from this..informztion is that snowfall and rain are of 
little value as a source of moisture for agriculture, as 
shown in appended Tables B and C. 

ORIGIN OF SOIL 2ORiiiIliiG Dï?,POSITS 

Valley 
ward. 

During deglaciation a large part of the Thompson 
was occupied by a glacial lake which drained east- 
Named Lake Thompson, this lake had successive 

shorelines at about 1,800, 1,600 and 1,400 feet elevation 

(iode 
The valley between Savona Lznd Ashcroft was a part 
1 ke 8 . 

At the 1,800 foot stage a large delta was built at 
the mouth of Deadman River, Composed chiefly of sands 
and gravels, this de?osit has a thickness of at least 600 
feet. It seems probable that the materials of which the 
data is composed were not derived f'rom the Deudman River 
valley, but were conveyed over ice k'rom distant sources to 
the northwest. A-t maximum the delta m~~y have been built 
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across the valley a-t xhe 1,800 foot level. At the stages 
05 the 1,600 and 1,400 foot shorelines the 1,800 foot 
delta was in part reworked and spread over a lrrger area. 

Two other deltas were built at the 1,600 foot lake 
level by Brassy Creek dnd by the Bonaparte River, both 
compased of sandy and gravelly miîtterials. In between the 
three deltas the valley bottom was lined arith silt, 
probably by a11 three streams, but chiefly by the Bonaparte, 
inasmuch as drainage was eastxard. 

Lt appears lii~ely that the stream loads throughout 
the perioüs 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 lairing. 

Glacial Lake ThomGson probably lowered its share- 
lime considerably beloca the 1,400 foot level before drain- 
age,opened westward to the 3'raser River. During this 
period, the Thompson diver carved Û channel through the 
whole area, partly reducing the deltas and terracing the 
lacustrine silts. The eroded sanàs and gravels from the 
deltas were spread as a thin veneer over the terraced 
lacustrine silts. 

After the lake had drained, but before vegetation 
Îormed a protective caver, violent storms caused substan- 
tial erosion of the watersheds of the temsorary and perma- 
nent streams. The products were a series of fan formations 
along the toe of the valley slopes. The fans, some of 
which are of considerable size, overlaid il&rts of the 
sandy dnd gravelly terraces, thus improving the land for 
agriculture. 

Above the 1,600 fout level, Ghe soi1 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-f luvial gravels, 
mostly in the form of kame terraces, in places flank the 
valley. The soils deriveà from glacial till were named 
Cheetsum anà Basque series. Epsom soils are derived from 
remnants of glacio-lacustrine silt deposits. The gravelly 
kame terraces and also the lower lying gravelly outwash, 
form the parent material of the Anglesey and \galhachin 
series. A small acreage of sandy outwash, associated with 
the gravelly outwash terraces, compases the parent 
material from wlnich the Kepa soils developed. 

Between Cornwall and i,iinaberriet creeks, sediments 
accumulated in ponds along the inner margins of some of 
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the 0utw;sh terr2ces. These dei)osits are stratified and 
of silty texture, and the soils derived from them were 
called the ,&bee series. 

The bottom lknds OI the Thompson, Deadman and 
Bonaparte rivers, some of which are 10~ terraces, hdve a 
wide variation of texture and drainage. They form the 
parent mat erial of the Thompson, Tsotin, Chrome, and 
Carquille series. 

r‘an formations occupy LL large acreage in the mapped 
area. Pans caver terraces, ghcial till And to some 
extent, the glacio-lacustrine silts, They vary greatly in 
texture and drainage, knd they form the parent materials 
or" nine soi1 series. These are the Barnes, Taweel, 
Bona.aarte, Ctiche Creek, Semlin, Clemes, Venables, Tremont, 
and knaberriet series. 

The map-are;i, which supports scc*nty vegetation, is 
subject to fuirly strong winds. As a result of wind 
erosion, there are eolian deposits in the form oî sand 
dunes, and shalloil deposits of sand on their lee sidei 
Soils derived from the sandy eolian deiJosits consist of 
the Savona, Joeross 2nd Lapez series. 

There is also d thin mantle of loess over most of 
the map-area. Although genertilly less than six inches 
thick, it occasionally attains 14 inches, The loess is 
no-t deep er;ough to :,,r;zrrant differentiation, but in some 
places it has agricullurul significtince, psrticularly 
where it iorms a stone-free horizon over ~~11 otherwise 
stony soil. 

Soils develop on soil-iorming deposits in relation 
to their environment. $ithin the rtip-arec- the influential 
environmental füctors rire the dry climte, natural grdss 
vegetation ünd calcareous parent raaterials. The resulting 
soils con-tain variable amounts of organic matter in their 
surface horizons, and are only slightly leached. In the 
well drained soils the moderate accumuktion of organic 
matter imparts a brownish color to the surface horizon, 
and on the btisis oÏ' this color, most of the classified 
soils were ussigned to the Brown Soi1 Group. 

Also within the area are recently deposited materials 
and soils subject to a fluctutiting or high wuter table. 
The recently deposited soi1 forming materials show little 
or no profile development, and therefore are classed as 
Regosols, Soils having sufricient age to show pronounced 
gleying und an accumulation of organic matter on the 
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surface or in the upper minera1 horizon were classified 
as Xeadow and Gleysol soils. Short 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 Description of Soils. 

The basic mapping unit of soi.1 classification is 
the soi1 series. Each series is distinct from a11 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 alfowed. Soi1 series are given geo- 
graphie or place names of the localities in which they 
were first identified. 

Soi1 series are divided into soi1 types according 
to the texture of the surface or cultivated layer. Tex- 
tural clsss names such as sandy loam, loam or silt loam 
are added to the series name to identify the texture 
type, Walhachin Sandy Loam being 8n example. In cases of 
variable landscape where it is not feasible to separate 
the soils into series and types, the soi1 complex is used 
as the mapping unit. The complex contains two or more 
soi1 types or series, each of which are identified and 
described in the report. 

Table 3 outlines the relationship of the soi1 
forming deposits to the subgroups and soi1 series in the 
Ashcroft-Savona map-area. 

DESCRL'TIO~~ Od SOILS 

1, ORTHIC &ZGOSOLIC SOILS: 

This subgroup includes minera1 soils with little 
or no profile develogment. They either lack observable 
horizons or have very weakly developed Ah horizons. 
Under forest caver 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 Deadman rivers. Such areus flood most 
years; drainage i 's variable and dependent upon river 
levels. The tree caver varies from occasional ponderosa 
pine to moderately heavy deciduous growth. The 
Thompson series was the only soi1 unit classified as 
an Orthic Begosol, 



Table 3: Classification of Soils in the Ashcroft - Savona Area 

I S-o il Uubgroups --.-.------Fw.-------- ----------- ----------T-------------- 

Orthic 1 Ekll1 Gleyed ltiu.3 Regc- Saline Rego- 
Parent kkteribl Regosols 1 RegosoLs Regosols Brown Brown 

Modium to Moderately Fine 
Textured Glacial Till Depcsits ( 

-.-- j---+ 
Cheetsum 

t 
Medium Textured Lacustrine 

Deposits Epsom 

Gravelly River and Stream 
Deposits Thompson Tsctin 1 Anglesey 

Sandy River and Stream Deposito 
I 

Chrome Carquille 1 
.O --- 

Ccarse Textured Eolian üeposits Savona Joeross I 
--. 

Co<&rse to Moderately Coarse 
Textured Shallow (14 to ‘24”) 
Eolian Depcsits overlying / 
River Gravels or Fan Depcsits 1 Lapez 

.- 

-7 

- - 
Ccarse to Moderately Filte 

Textured Alluvial-Colluvial Barnes , Taweel Cache Creek 
Deposits I i Bonaparte i t 



Table 3: (continued) 

Orthic Calcareous ! Saline 
Parent Material Brcwn Meadow IXeadcw 

r 
IvIedium to Moderately Fine t 

Textured Glacial Till Deposits j Basque 

Medium Textured Lacustrine f 
Deposits 1 IdcAbee f 

Gravelly River and Stream 
Depcsits Kalhachin 

Sandy River and Stream Deposits Me pa 
I 

Course Textured Eolian Deyosits 1 - 
Coarse to Moderately Coarse 

Textured Shallow (14 to 24") 
Eolian Depcsits overlying 

I 
I I 

River Gravels or Fan Deposits 1 i 

Ccarse t& Mcderately Pine j 
Textured Alluvial-Cclluvial l Semlin Venables Tremont 
Fan Deposits I 

Saline 
Gleysol 

Ninaberriet 
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THOWSOH SEXCES --. 

The Thompson soils are restricted to the lowest 
terraces and islands along the Thomgson 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 757 acres were 
classified, none of which is arable. 

The parent material consists of recently deposited 
sanàs, gravels, cobbles, and stones. ulaterial is added 
by annual flooding, Deposition occurs in rapidly moving 
water, which leaves the coarser materials and carries 
away the fine sediments. The varia'ble 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 growing season, there is a light to moderately 
heavy tree caver. Along the Thompson and Deadman rivers 
the vegetation is comyosed of a light stand of ponderosa 
pine, juniper and stunted cotLonwood and aspen, with 
grasses and some sage on the highest spots. In the 
Bonaparte Valley there is a heavier tree caver of cotton- 
wood, aspen, willow, and red-osier dogwood. The soils 
have no profile cievelc;>ment, and were classified as 
Orthic Regosols. 

Land-use: 

A11 areas were classified as non-arable, due to 
annual flooding, coarse textures and stoniness. In the 
native state the soils have limited value for gyazing, 
owing to the general lack of groundcover. These soils 
have a low agricultural potential and do not warrant 
reclamation, such as dyking. 

2. MILL REGOSOLIC SOILS: 

The Nul1 Regosol subgroup consists of minera1 
soils whose profile development is restricted to a 
distinct Ah horizon. The Ah horizon is not of suf- 
ficient thickness, or does not bave the organic 
matter content or color to meet the requirements of a 
Regc-Chernozem, 

In the map-area the Nul1 Regosols occur on recently 
deposited fan materials, alluvial terraces and eolian 
sediments. Little leaching has occurred and free lime 
is a-t or near the surîace; the reactions range from 
mildly to strongly alLaline. 
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Soils classified tis L;u11 tiegosols consist of the 
Tsotin, Chrome, Savorti, and Barnes series. They vary 
from rapidly to moderately well drained, anti 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 YEXBS .-.- 

Most of the ucreage of the Tsotin soils is situated 
on low terraces OI the Deadman iiiver. Scattered areas 
occur along the Thompson anci Bonaparte rivers. The topo- 
graphy varies Îrom smooth gently slopirg to undulating. 
Stream channeling is evident in the undulating areas, 
Elevations range from 1,050 to 1,600 feet, x total of 7’71 
acres nere maiJped as Tsotin series, of which 313 acres 
were classed as irrigable. An ad.ditional 8 acres were 
separated as a Tsotin Gravelly Sand-Carquille r'ine Landy 
Loam Complex. 

The terraces from which the Tsotin soils are derived 
are second bottoms, inundated only by exceptional freshets. 
The parent material consists OI coarse sands, gravels and 
cobbles which may be covered by a surface layer from three 
to four inches thick of grave13.y loamy sand to gravelly 
sandy loam, Stcniness is usually heavy enough to render 
the soils unsuitable for cultivation. 

The soils, v;hich are droughty, su-port a syarse 
vegetution of sage, rabbit 1:-'1~.?3.: pasture wormwood, cactus, 
cheatgrass, speargrass, and clu&s of sumac. Profile 
development is limited to a thin Ah horizon and the soilS 
were differentiated as Lu11 Regosols. The followiri 
profile description _ of Tsotin L~XX~ Sand indicates the 
characteristic features of the series: 

Horizon 

Ahj 

EscrJtion 

o- 3” Dark grd.yish-brown (1OYfi 4/2 dr 
very darl; brown (103% 2/2 moi& 9 

), 

gravelly loamy Sand. WeaK medium 
granular structure, soft dry, very 
friable moist, common roots, cobbly- 
PH 7.4 
Abrupt boundary to: 

5 3- 9" Gravelly and cobbly coarse Sand, 
sin@egrained, loose. Lime plating 
cn undersides of gravels and ccbbles, 
P?o~ts izbunbant. pH 8.3 
Clear boundary to: 
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g"+ Gravelly and cobbly Coãrse Sand, 
sin&z~rained, loose. Lime plating 
on undersides of gravels and 
cobbles. ZOO~S common to occasional 
to 24" depth. pH 8.3 

Land-use: 

In the native sta-ce these soils have low value for 
grazing. Natural forage is limized by drought and the 
absence of desirable grass species. 

These are limited use soils. kost of the acreage 
was classed as non-arable, due to coarse texture and high 
stone content. The balance of 313 acres is 4th and 5th 
class irrigation land suitable only for the production of 
alfalfa or yasture. Cultivation should be Kept to a mini- 
mum because of the shallow solum und stoniness. 

Tsotin soils are lovf in nitrogen arLd available 
phosphorus. 5oisture holding capacity is very low. When 
cultivated an effort should be made to build up the organic 
matter con.cent. Sarinkker irrigation only is recommended, 
with a f'tirm delivery requirement of 
textures. 

These soils occupy low-lying but motierately well 
drained alluvial teri,aces in the Bonaparte and Deadman 
river valleys. The topograiIhy is chiefly gently undula- 
ting, but it varies from level $0 undulating. In undula- 
ting areas the Chrome soils genertilly form complexes v\rith 
the imperfectly drained Crzrquille soils klhich occur in 
the depressions. A total of 426 acres mere classified 
between 1,300 and 1,700 feet elevtitions. Complexes of 
Chrome and other soi1 series dccounted for an additional 
173 acres. 

54 inkhes ior a11 

The parent material consists of medium textured 
river alluvium underlaid at depths of 12 to 48 inches by 
Sand and gravels. Thin sand strate may occur in the Upper 
part of the proÎile; g rave& 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 MS differentiated into I'our 
texture types And three complexes (See Table 4). The soi2s 
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are moderately well drained, v-fi-ch a water table high 
enough in floed stages of t'ne rivers LO permit a rise of 
capillary moisture. This upliard movement of moisture and 
its ev.Aporation at the surface i;eeps the u-p*jer part of 
$he soi1 profile chtirged with carbonates. In part some 
of the carbonate muy be due to irri@tion, inasmuch as 
these soils have been irrigated a long time with water 
containing carbol%tes. burfdce reactions dre Tram pH 
8.0 to 8.3, but there is lit-t;ïe &sociated salinity. 

Uost areas ol Chrome soils &re cleared and culti- 
vated. The original vegetation probubly trias dn open 
stand or ponderosd pine Lnd Douglas fir, tiiith a. few 
deciduous trees such SS cottonwood axld uqen. The Chrome 
series is a idull iiegosol with profile development limited 
to the Ah horizon, ^ii cultivated profile of' Chrome Silt 
Loam, which is typicctl of the series, was described as 
follaws: 

Horizon Depth Description 

Aa 0- 6" Dark grayish-brown (2,5Y 4/2 dr 
very dark brown (10x3 2/2 moist 3 

>, 

silt loam. Netil< fine subrzlrgular 
blocky breexing to medium grcznular 
structure, very friable moist. 
Abundant roots. pH 8.0 
Abrupt boundtiry to: 

(3 

c2 

pAh 

6-13" Grayish-brown (2.5Y 5/2 dry), very 
dark grayish-brown (1OYL 3/2 moist) 
Ïine sandy laam. Beuir fine subangu- 
lar blocky breaking to Îine granular 
structure. Very friable moist, 
abundünt roots. pH 8.1 
Abrupt boundary to: 

13-18" Grayish-brown (2.5Y ci/2 dry), dark 
gruyish-brown (L.5Y 4/2 mois%) 
silt loam, 6,eL.k fine subangular 
blocky br&;ing to fine gr&nular 
structure. Very friable moist, 
abunüant roots. pH 8.1 
Abrupt boundary to: 

18-23" Dark grayish-broLin (lOY3 4/2 dr ), 
very dtirk brown (1OyR 2/2 moist 
loam. iieak fine subanguldr blocky 
breaking to medium granular struc- 
ture. Very friable moist, common 
roots. pH 8.3 
Abrupt boundctry to: 
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Horizon 

c3 

IIC 28”+ 

Description -- 

23-28” Grayish-brown (2-5Y 5/2 dry), very 
dark grayish-brown (2.5Y 3/2 moist) 
loam. Geai{ fine subangular blocky 
brea;;ing to fine granular structure- 
Very friable moist, common roots, 
pH 7-9 
Abrugt boundary to: 

Coarse sand becoming grtivelly 
below 48" . Singicgrained, loose. 
Roots occdsional to 48", thereafter 
absent. pH 7.7 

Chrome soils are located close to an abundant water 
supply and mos-t of the acreage is undnr irrigation. The 
main crops are alfalfa and pasture. Estinated yields are 
lower than on similar textured soils in the Thompson 
Valley because of the shorter grovring season, These soils 
are subject to late spring and early fa11 Prosts; carrots 
and late potatoes are the only vegetubles recommsnded 
(See Table 7). 

The Chrome soils czrc somewhat lo;;i in nitrogen and 
phosghorus, but are reasonably vie11 supplied with other 
nutrients, They tire friable and have good str::cture. The 
mois-Lure holding capactiy is from fair to good, depending 
0x1 the texture and depth to the sandg and gravelly substra- 
tum. 

SprirQler irr++tion only is recommended for the 
Chrom? Gravelly Saridy Loam an6 Sandy Loam, the arxn~ü~ 
rc~uirement being 33 irlrhes D 30th sprin;;ler and furrorr 
irrigation 5.s suitable on other textures of the seïies. 
Under oprimlers the requirement is 27 inches for Chrome 
Fine Sandy Lotim and 23 inches for the Silt Loccm. Under 
f-dryop:; i rriga'~ion, -- -_ 49 inches is the requirement for the 
Fine Sandy Loam and 39 inches for the Silt Loam. 

SAVQN.? SEXIES -..-‘L-L.w.---- 

The Savona series ccnsists of d. miner group Of 
ooiïs derived from dune sands, They occugy small, scattercd 
areas in the Thompaon Valley between Savona und Easque. 
Al1 areas bave irregular, dune topography which varies 
from undulating to strongly rolïing and hilly. Blowouts 
are common tznd active sand movement occurs in some locali- 
ties. A total of 638 acres wcre classified at elevations 
betlween 1,103 and lp5r)0 fee-t. In addition, 374 acres wer2 
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mapped as complexes in which the Stivona soils predominate. 
The complexes inclu5e such soils tis the Joeross tind Lapez 
series? which are derived Ïrom similar parent mdterial, 
but show more profile development. 

The parent material is com$osed of wind deposited, 
calcareous sands, The deposits vary from three to ten 
feet in thickness, overlyiïig terr&e gravels. An occasional 
stone may be found where the underlying grdvels are close 
to the surface, otherwise the soila dre gravel- and stone- 
free. Surface textures are sand and loamy sand (See 
Table 4). 

The Sa.fona soils, which are rapidly drained, were 
classed as ~,~ull Regosols. The mapping units include 
Orthic Regosols where sund movement is still active. The 
native vegetation is comgosed of scattered ponderosa pine 
and a sparse ground caver of sage, rabbitbush, pasture 
wormwood, cheatgrass, speurgrass, and cactus. A profile of 
Savona Sand was examined and dcscribed as follows: 

Horizon Depth Description -2 -- 

Ahj o- 4" Gray to grayish-broum (1OYR 5/1.5 
dry) p very dark grayish-brown 
(1OYR 3/2 moist) medium Sand. 
Weak medium granular breaKing to 
single-grained structure. Very 
friable to loose, abundant roots. 
pH 8.3 
Abrupt boundary to: 

c2 

4- 8” Light grey (101~~ 7.2 dry), 
grayish-brown (1OYR 5/2 moist) 
medium Sand. Single-grained, 
loose, abundant roots. pH 8.4 
Clear boundtiry to: 

8”+ Idedium Sand, single-grained, loose, 
Roots common $0 occasional in the 
Upper pdrt. ph- 8,6 

* Land-use: 

The Savon~~ soils make poor ugricultural land 
because of coarse textures ûnd rough topography. No 
farmirg is being undertaken on these soils at the present 
time (1963), In the native state they yrovide limited 
range. The production OÎ natural forage is restsicted by 
the low soi1 moisture holding capacity and the absence of 
desirable species of grasses. 
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Only alfalîa or sod-forming crops should be gr?wn 
in .these limited-use soils. Intertilled crops should be 
avoided, owing to rough topogrsyhy and susceptibility to 
wind erosion. They have 10~ ci-_ttion exchange capacity and 
a low content of organic ma-tter, nitrogen ;Lnd available 
phosphorus, but they are friable and bave ut deep rooting 
zone. Only sprinkler irrigution is recommended, the farm 
delivery requirement being 50 inches for both textures. 

Barnes soils occur on coctrse textured fans scattered 
throughout the map-area. The topography is smooth 
moderately TO very steeply sloping toward the valley 
centre, On larger fans the grudient gradually decreases 
from the apex towards the margin. Some fans may be gullied 
by stream channels. The Burnes soils are ;l miner group, 
with a total of 292 acres mapped between 1,500 and 1,700 
feet elevations. An udditional 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. Xost deposits are calcareous to the 
surface, and are rapidly drained. 

The series was differentiated into 68 acres of 
Gravelly Loamy Sand and 61 acres of Gravelly Sandy Loam., 
An additional 163 acre e of the series were non-arable. 
These soils were classified as Zull 'iiegosols, the natural 
vegetation being sage, rabbitbush, pasture wormwood, 
cheatgrass, speargrass, and cactus. An occasional ponàerosa 
pine occurs in small gullies, A soi1 profile of the Barnes 
Gravelly Loamy Sand was given the following description: 

Horizon Depth Description --- 

Ahj o- 3” Grayish-brown (lOYL: 5/2 dry), very 
dark gr&yish-brown (1OYti 3/2 moist) 
gravelly loamy Sand. FieaK medium 
granular structure, soft dry and 
very friable moist, Very stony, 
abundant roots. pH 802 
Abrupt boundary ti:: 

cl 3-11" Variable colored cobbly and gravelly 
Sand& Sin@e-grained, loose. Lime 
plating on gravels and cobbles, 
abundant roots. pH 8.3 
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Horizon Depth Description 

52 11”+ Variable colored cobbly 2nd gravelly 
coarse Sand, Single-grained, loose. 
Rocts common to ç;tbundant in the 
Upper part, diminishing with depth. 
pH 8.4 

Land-use: 

These soils are of limited use for agriculture. 
About half of the classified acreage is non-arable, due to 
coarse texture, stoniness snd steep topography. The 
remainder is 4th and 5th class irrigation land. Cultiva- 
tion should be kept to a minimum; only alfalfa and s:Bd 
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 mat-ter, nitrogen 
and available phosphorus, and the moisture holding capacity 
is very 10~. YJith cultivation an effort should be made to 
build up the content of organic matter. Only sprinkler 
irrigation is recommended; the farm delivery requirement 
is 53 inches for both textures. 

3e GLEYED XULL REGOSOLIC SOILS: 

This Regosolic subgroup is composed of minera1 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 to qualify as a Chernozemic horizon. 

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

CARG;1UILI& SZLIIES 

Carquille soils occupy low lying imperfectly 
drained alluvial terraces in the Bonaparte dnd Deadman 
river valleys. The tnpography varies from level to undu- 
lating. Nost 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 soi.1 types amounted tc 
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an additional 436 acres. 

The parent material consists of moderately coarse 
to medium textured river tilluvium irom 12 to 48 inches 
thick, which overlies sands 2nd gravels, Thin, coarser 
textured strata often occurs in the overlay. Gravels 
are present to the surface in areas where the overlay is 
thin, but otherwise the soils are grirvel- andstone-free. 
Although the soils are ccL1careous to the surface, there 
is little associated salinity. 

The Carquille series PJCIS difierentiated into six 
texture types and two soi1 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, tind the soils are imper- 
fectly drained. In most years, the water t&ble is at br 
close to the surface durire spring runoîf, and a few of 
the lcwer lying arects are flooded. Al1 areas could be 
inundated in years of exceptionally high water. 

In the native state the C;irquille soils support a 
moderately heavy deciduous forest of cottonwood, aspen, 
willow, and red-osier dogwood. %ofile development is 
that of a Gleyed ~~~~11 Regosol. A descriiltion or" a culti- 
vated Carquille J'ine Sandy Loam profile is as Iollov~~: 

Horizon Depth Description 

Aa o- 7" Dark grayish-brown (2.5Y 4/2 dry), 
very dark gray (1OYR 3/1 moist) 
fine sandy loam. \feak medium sub- 
angular breaking to medium granular 
structure, very friable moist, 
abundant roots. pH 8.1 
Abrupt boundary tc: 

Wl 

W 2 

7-11" Grayish-brown (2.5Y 5/2 dry), very 
dark grayish-brown (1OY;i 3/2 moist) 
sandy loum. A few faint mottles, 
massive, very friable mois-t, 
abundant roots. pH 8.1 

U-24" Grayish-brown (2.5Y 5/2 dry), very 
dark grayish-brown (1OYL 3/2 moist) 
silt loam. Common dark yellowish- 
brown (1Oyk 4/4 moi&) mottles. 
Weak medium subangular blocky struc- 
ture, friable moist, common roots. 
pH 8.1 
Abrupt boundary to: 
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Horizon 

IIWl 

W 3 

IICgj 2 

Depth 

24-27" 

Description -e 

Co&rse stind statum containing a 
few feint mottles. Single-grained, 
loose, common to occasion& roots. 
pH 8.2 
Abrupt boundary to: 

27-32" Grayish-brown (2.5Y 5/2 dry), very 
darir grayish-brown (1OYR 3/2 moist) 
fine sandy loam. Common dark 
yellowish-brown (1OYR 4/4 moist) 
mottles. iiiassive > friable moist, 
oczasional root- pH 8.0 
Abrupt boundary to: 

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

IIIC 38"+ Gravelly coarse Sand. Single-graine<, 
loose, roots absent. pH 8.1 

Land-use: 

Carquille soils are among the most important for 
agriculture in the map-area; most of the ucreage is cleared 
and cultivated. The high nctter t&ble during the freshet 
season restricts alfalfa, favoring the more wttter tolerant 
leglmes and grasses. Control 02 the spring run-off would 
permit bet-i;er stands of alfalfc-t, but yields would be loner 
than on similar textured soils in the Thompson Valley 
because of the shorter growing season, These soils are 
subject to late spring and early fa11 îrosts. Carrots and 
late potatoes are the only intertilled crops recommended 
(See Table 7). 

The Carquille soils tire friable and rairly well 
supplied with most plant nutrients. The content of 
nitrogen and avtiilable phosphorus is low; phosphorus 
deficiency could occur in carrots, po-tatoes and possibly 
alfalfa, but there mcty be enough for hay and pasture, 
The moisture holding capacity varies from fair xo good, 
depending on texture and depth of the overlay. 

Z?or Carquille Gravelly Sandy Lo;tm and haudy LoauZ 
to Loamy Sand, sprinkler irrigation only is recommended, 
the ftirm water requirement being 36 and 33 inches respec- 
tively* Both sprinkler and furrow irrigation may be used 
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on the other textures. U:lder sprinklers the requirement 
is 28 inches for Carquille Gravelly Fine Sandy Loam, 25 
inches for t'ne Z'ine Sandy Loam, 20 inches for the Silt 
Loam and 16 inches for the Silty Clay Lo;wrt. 

Under furrow irrigation, 45 inches is recommended 
for the Gravelly Nne Sandy Loam, 37 inches for the Fine 
Sctndy Loam, 28 inches for the Silt Loam and 21 inches for 
the Silty 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 $OIL,?: 

The subgroup of Rego-Brown soils consists Of 
minera1 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 , pII values being îrom pH 7.4 to 8.4. Culti- 
vated soils are calcareous to the surface. 

The Regc-Brown soils in the map-area are the 
Cheetsum, Anglesey, Joeross, Lapez, Taweel, and 
Bonaparte series, They are derived from a variety of 
parent materials, an3 they are fr:m rapidly to 
moderately well drained. 

C!HXETSU?ti SERIES 

These soils are confined to steeply sloping areas 
situated east and south of Cache CreeK, excepting a SIIM~~ 
area ulong the upper slopes of the Bonaparte Valley. The 
topography is rolling to very steeply sloping and hilly. 
Slopes are never less thrjir, 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-arable0 Complexes of Cheetsum with other soi1 series 
amount to an additiona 1,768 acres. 

The parent material consists of calcareous glacial 
till of medium to moderately fine texture. The unweathered 
till is compact, and contains a moderate to heavy content 
gf gravels and stones, A thin capping uÏ loess up to four 
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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 to 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 Cheet&um Gravelly Silt 
examined snd described as follows: 

Horizon Depth Description 

Loam profile was 

Ah o- 7" Brown (1OYR 4.5/3 dry), dark 
grayish-brovin to darl: brown (1OYR 
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 tot 

Ck 

csl 

T-12" Very pale brown to pale brown 

I 
1OYR 6,5/3 dry), grdyish-brom 
10YR 5/2 moist) gravelly silt 

lvam. Xoderate medium subangular 
blocky structure, hard dry, firm 
moist, cobbly, occasional root. 
pH 8.4; conductivity 1.0" 
Clear boundary to: 

12-23’: Grdyish-brown (1OYR 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 25°C. 



Horizon 

cs2 
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depth of the Ah horizon coincidir* 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 caver 
of sage, rabbitbush, pasture wormwood, cactus, cheatgrass, 
speargrass, and miscellaneous weeds. A profile of the 
Anglesey Gravelly Sandy Loam was given %he description 
which follows: 

Horizon Depth Description 

Ahl o- 2" Brown (1OYR 5/3 dry), very dark 
grayish-brown to dark brown (1OYR 
3/2.5 moist) gravelly sandy loam. 
Xoderate very coarse subangular 
blocky structure formed as a result 
of polygonal cracks which extend to 
bottom of horizon. Soft dry, very 
friable moist, cobbles and stones 
abundant, roots common. pH 7.9 
Abrupt boundary to: 

Ah2 

Ck-IICk 

2- 9'1 Gra ish-brown to brown (1OYti 5/2.5 
5 very dar" 

::ti& 3/2 moist) 
grayish-brown 

gravelly sandy 
loam. Wea;r fine subangular blocky 
breaking to fine granular structure, 
soft dry, very friable moi&. 
Cobbles and stones ubundant, roots 
common. pH 7.4 
Clear boundary to: 

g-19 lt Dark gruyish-brown (1OYR 4/2 dr 
very dark brown (1OYR 2/2 moist 7 

), 

stony gravelly sandy loam to 
gravelly loamy Sand. Weak fine 
granular structure, soft dry, very 
fri&ble moist, abundant roots. 
About 90% gravels, cobbles and 
stones, a11 lime coated. pH 8.4 
Clear boundary to: 

IICl 19-30 lt Light gray to light brownish-gray 
(10YR 6/1.5 dry), grüy (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 

IIC2 30”+ Roughly strdtified coarse Sand, 
gravels, cobbles and stones. 
Single-grained, loose, occasional 
pocket of salts under larger 
cobbles, no roots. pH 8,l 

Land-use: -.- . 

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

With irrig ation these are limited-use soils 
regardless of texture. Alîalfa, hay or pasture are the 
most suitable crops. Intertilled crops should be avoided, 
because of the thin solum and stoniness. 

The Anglesey soils are reasonably well supplied 
with pl;znt nutrients, excepting nitrogen and available 
phosphorus. Sufficient >hosphorus may be available for 
hay crops, but a periodic check should be made for phos- 
phorus response. The moisture holding capacity is very 
low. Only sprinkler irrigation should be used. The fart 
delivery requirement for Anglesey Loamy Sand, Gravelly 
Loamy Sand, Sandy Loam, Gravelly and Stony Sandy Loam, 
and Fine Sandy Loam is 50 inches. The requirement for 
Anglesey Loam, Stony Loam, Silt Loam, and Gravelly Silt 
Loam is 46 inches. 

JOEROSS SUIES 

This is a minor group of soils which occur as 
s??all, scattered areas in the Thomgson Valley between 
Savona and Basque. A11 areas have irregular duned tozo- 
gra#v 9 which varies from undulating -CO rolling. A tctai 
oî 604 acres were differentiated at elevations between 
1,100 and 1,500 feet. Complexes in which Joeross soils 
predf:zni.nate account for an additional 272 acres. 

The parent material consists of wind blown calta- 
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 to 
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, otherwis? 
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 difÎerentiated into four 
soi1 types and four complexes (See Table 4). Al1 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 to 8.4, with free lime at 
from six to 12 inches deep. 

The original vegetation of bunchgrasses bas been 
practically eliminated by overgrazing, and the present 
caver consists of sage, rabbitbush, pasture wormwood, 
cheatgrass, speargrass, and cactus, H profile of the 
Joeross Loamy Sand was described as follov~so 

Horizon Depth Description - 

a1 o- 6" Grayish-brown (10YR 5/2 dry), very 
darir grayish-brown (1OYR 3/2 moist' 
loamy Sand. Weak fine subangular 
blocky breaking to fine grantiar 
structure. Soft dry, very friable 
moist, abundant roots. pH 8-2 
Clear boundary to: 

*2 

AC 

Ck 

c 

6-11" Light brownish-gray (1OYR 6/2 dry), 
dark grayish-brown to very darlr 
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: 

11-15" Light gray 
(1OYR 6/2.5 

to light brownish-gray 
dry), grayish-brown tl: 

dark rayish- 
'i 

brown (1OYfi 4/2.5 
moist Sand, Very weak medium 
subangular blocky structure, soft 
dry, very friable moist, occasional 
root. pH 8.4 
Clear boundary to: 

15-24” Variable colored Sand. Single- 
grained, loose, occasional root. 
Visible concentration of carbonates. 
pH 8-4 
Gradua1 boundary to: 

24”+ Variable colored Sand. Single- 
grained, lcose, 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 soi& are fair to poor for 
agriculture, depending on the topography and surface 
texture. 

With irrigation, a11 textures could produce alfalfa, 
hay and pasture. Vegetables may be grown on Joeross 
Loamy Sand, Sandy Loam and ?i.ne Sandy Loam where slopes 
do not exceed 55. Tomatoes are not recommended on the 
Loamy Sand type because of sand blasting (See Table 7'). 

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 
woulü be necessary for vegetable crops. Al1 types are 
very friable, and they have deep rooting zones. OfiY 
sprinkler irrigation is recommended, the farm delivery 
requirement being 50 inches for Joeross Sand and Loamy 
Sand, and 46 inches for Sandy Loam and r'ine Sandy Loam. 

LO?EZ SERIES 

The Lapez soils are a minor group derived from 
shallow wind-blown deposits. They occupy small areas in 
the Thompson Valley between Deadman Xver and NcAbee. 
The topography is mostly level to very gently sloping, 
with occasional variation to undulating, but slopes do 
not exceed 5%. A total of 292 acres vu'ere classified 
between 1,300 and 1,500 feet elevations. 

The parent material consists 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 terrace gravels and sometimes fan 
deposits. An occasional grave1 or cobble may be present. 
Surface textures range from sand to sandy loam. 

The Lapez 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 isclude patches of 
Regosolic soils where blowing is active or ~PCS recent. 
The surface is moderately alkaline, free lime occurring 
at depths oÎ 12 inches or less. 

The lmtive vegetation consists mainly of sage, 
rabbitbush and pasture wormwood, with inclusions of 
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Horizon Depth Description 

Aa o- 8" Grayish-brown to dax grayish- 
brown (1OY;i 4.5/2 dry), very dark 
grayish-brown to very darir brown 
(1OYR 2.5/2 mois-t) sandy loam. 
Veak medium blocky structure, very 
friable moist, abundant roots. 
pH 8.4 
Abrupt boundary to: 

Ah 

Ck 

IICB 

8-12" Grayish-brovrn to dark grayish- 
brown (1OYki 4.5/2 dry), very ddrk 
grayish-brown (10YK 3/2 mois-t) 
sandy loam. Weak coarse blocky 
structure, very friable moist, 
common roots. pH 8.2 
Abrupt boundary to: 

12-20" Brown (lOYi{ 5/3 dry), dark brown 
(1OYR 3.5/3 moist) sandy loam, 
Vïeak coarse blocky structure, 
very friable mois-t, occasional 
grave& and cobbles in lower part, 
roots common. pH 8.3 
Clear boundary to: 

20-26" Light gray (1OYR 7/1 dry), gray 
(LOYR 5/1 moist) gravelly coarse 
Sand. Weakly lime cemented, 
massive, very firm mois-t, roots 
cccasional to absent. pH 8.3 

IIC 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 stàte the Loyez soils provide limited 
range. They vary from good to poor for agriculture, 
depending on the texture. 0 rie areu of Lapez Sandy Loam 
was irrigated and had u good stand of alfülfa at the time 
of the survey (1962). With irrigation a11 soi1 types of 
the series ;Ire suitable for alfalfa, hay c,nd pasture. A 
wide range of vegetables could be grown on Lapez Lotzmy 
Sand and Sandy Loam (See Table 7)* 
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The Lopez soils have favorable topography for 
agriculXure. They have reasona.bly deep solums and are 
very friable. They are moderztely fertile, but low in 
organic matter, nitrogen and available phosphorus. 
Sufficient phosphorus may be avdilable for forage crops, 
but phosyhorus Iertilization appears necessary for vege- 
tables. Only sprinkler irrigation is recommended. The 
farm delivery requirement is I;O inches for the Lopez Sand, 
44 inches for the Loamy Sand, and 39 inches for the Sandy 
Loam. 

TA-QEEL SEXES 

The Taweel soils are derived from medium to coarse 
textured fans which occur throughout the mapped area. 
The topography is typical of fan formations. There is an 
overall smooth down-fiard slope from 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 thsee to over 30%. Gullies 
formed by runoff are common on some of the funs. 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 yoorly sorted and roughly 
stratified, the strutct ranging in texture from gravelly 
loam to gravelly Sand. The surface six to 12 inches m;zy 
be finer textured than the subsoil. In some cases this 
was due to dn addition of loess; vqhere loess occurs the 
content of suriace gravels and stones is light or absent. 
Otherwise gravels and stones are present in moderate to 
excessive quantities. Pree lime is encountered a-t 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 (Yee Table 4). They 
vary from rapidly to well drained and wei-e classified as 
Rego-Brown soils. The native vegetation consists of 
sage, rabbitbush, pasture wormwood, cactus, cheatgrass, 
and occasional bunchgrass. A profile of Taweel Gravelly 
LOaCl, which is typical of the series, was described as 
follows: 

Horizon Depth Description 

Ahl 
()4+” Grayish-brown to dari; grayish-brown 

(10YR 4.5/2 dry), very dark grayish-, 
brown to very dark brown (1OYR 2.5/2 
moist) gravelly loam. Weak fine 
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Horizon 

Ah2 

Ck 

IICS-Cs 23"+ 

Depth Description 

granultir structure, soft dry, very 
friable noist, occasion&1 root. 
pH 8.0 
Abrupt boundary to: 

2&.. 6” Gray to dtirL; gray (lOE< 4.5/1 dry), 
very dar;< gray (lOYi1 3/1 moist) 
gravelly loam. Weak coarse blocky 
structure, slightly hard dry, 
friable moist. Zoderately stony, 
abundant roots. pH 7.6 
Clear boundary to: 

6- 9" Gray to darri gray (1OyLi 4.5/1 dry), 
very dark gray (1Om 3/1 moist) 
gravelly sandy loam. Weak fine 
granular structure, soft dry, very 
friablemaist, moderately stony, 
abundant roots. pH 7.9 
Abrupt boundary to: 

g-23 " Gray (1OYR 5.5/1 dry), dark gray 
(1OYR 4/1 moist) gravelly sundy 
loam. Massive, weakly lime cemented, 
hard dry, firm moist, roots common. 
pH 8.1 
Clear change to: 

Light gray (1OYd 6/1 dry), gra 
to daw gray (lOY;-i 4.5/1 moist 9 
roughly stratified material which 
varies from,gravelly loam to 
gravelly Sand. Xoderate medium 
blocky to single-grained structure. 
Varies from slightly hard to loose, 
depending on texture. Occasional 
root in Upper part. pH 8.3; 
conductivity 8.3 

Land-use: 

Most of the acrea e was in the native state at the 
time of the survey (1962 and provided limited range. A 
small acreage bordering bétter soi1 types is irrigated. 
With irrigation these are poor to doubtful soils because 
of unfavorable topograghy, coarse textures and heavy stone 
content. Alfalfa, huy and pasture are the only crops 
recommended. 

These soils have lime accumulation within 10 inches 
of the surface, and moisture holdirig capacity is low to 
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moderately low. They are reusonably well supplied with 
plant nutrients, excepting nitrogen and possibly phosphorus. 
Suîficient phosphorus may be available Îor ülfalÎa and 
other forage, but a periodic chec'd should be made for 
phosph?rus response, Sults are present in the subsoil, 
but usually too deep to have hdrmful effects on plants., 

Only sprinkler irrigation is recor&;lended. The Îarm 
delivery requirement is 46 inches for Taweel Gravelly 
Loamy Sand, 36 inches for the Gravelly Sandy Loam, Sandy 
Loam and Fine Sandy Loam, and 32 inches for the Gravelly 
Loam, Loam, Gr;tvelly Silt Loam, and Silt Loam. 

The Bonaparte series comprises a groug of soils 
derived from medium to moderately Yine textured Ian 
materiàls. They occupy small Greas scat;ered over most 
OI the soi1 map? The togography is very gently to gently 
sloping, \;rith gradients seldom more thsn 5;io, A total of 
2,481 acres were differentiated a-t elevations between 
1,100 and 1,600 leet. 

The 2arent material is composed of silty alluvial 
fan deposits which are calcareous dnd saline at depths, 
These sediments generally occur at the lower extremities 
of large fans, 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 thick, itiith extremes from 18 inches tg 
five feet or more, The silty materials overlie fan deposits 
of coarser texture or gravelly terruces. Scattered 
gravels snd stones occur in a fei;i dreas, but as a rule the 
Bonaparte soils are gravel- and stone-free? 

Surface textures vary from fine sandy loam to silty 
clay loam; four soi1 types nere differentiated (See 
Table 4)! The Zonapar-Le series was classed mith the Kego- 
Brown soils, moderately to well drained,. They often 
con-tain free lime to the surface; surface reactions vary 
from pH 7,6 to 8,2, The native vegetation is composed of 
sage, rabbitbush, posture wormwood, cheatgrass, spetirgrass, 
Russian thistle, and cactus. A profile of the Bonaparte 
Silt Loam vias examined and describeà as follows: 

Horizon Depth Description 

Ahl ,c-2%" Grayish-brown (1OYR 5/? dry), dark 
grayish-brown to very dari< grayikh- 
brown (1OYR 3.5/2 moist) silt loam, 
3:iacrostructure very coarse subangu? 
lar blocky resulting from polygonal 
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Horizon Depth 

Ah2 

AC 

Ck 

IICS 

Description 
cracKing. Blocks break to very 
thin platy structure. Vesicular, 
slightly hard dry, very friable 
moist, occiisional reot. pH 7.4 
Abrupt boundary to: 

2&- 8” Brown 
l 
1OyK 5/3 dry), dark grayish- 

brown 1OYB 4/2 moist) silt loam. 
Weak coarse blocky structure, 
slightly hard dry, Îriable moi&, 
abundant roots. pH 7.8 
Gradua1 bounàary to: 

8-1 .4 ” Light brownish-gray (lOYi1 6/2 dry), 
darti grayish-brown 

moist) silt loam. 
PLssive, hard dry, friable moist, 
a few lime concretions, abundant 
roots. pH 8.0 
Gradua1 boundary to: 

14-3 4” Light brownish-grüy (2.5Y 6/2 dry), 
gr;yish-brown (2.5Y 5/2 moist) 
silt loam. ljlassive hard dry, 
friable moist, nume$ous lime con- 
cretions, common roots. pH 8.6 
Clear boundary to: 

34”+ Gray (1OYX 5/1 dry), durk gray to 
very dtirl< gray (1OYZ 3.5/1 moist) 
medium sund. Single-grtiined, 
loose, occasiondl root in Upper 
part, pH 8.0; conductivity 5.4 

Land-use: 

These are fair to good irrigation soils with good 
textures and favorable topography. A large part of the 
total acreage is irïigated, with ulfalfa the main trop. 
The Bonaparte soils are suitable f-or a number of vegetables 
(See Table 7). Onions and carrots tire no-t recommended 
because the soils are too compact for adequate root 
development arxd a smooth finish. The structure and tilth 
could be improved by -Lhe use of crup residues to build up 
the content of organic matter. 

Although reüsonably fertile, xhese soils are some- 
what low in nitrogen and available phosphorus, TAey may 
have enough available phosphorus lor dlfalfa, but additions 
would be necessary for vegetables. Soluble salts are 
present in the subsoil, but too deep to impose a harmful 
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effect on plant gro-?;th. 

The Bonaparte soils have good moisture holding 
capacity, and they are suitable for i3oth sprinkler and 
furrow irrigation. Under sprinkler irrigation the farm 
delivery requirement is 29 inches for aonoparte Eine 
Sandy Loam, 26 inches for the Eoam, 24 inches for the 
Silt Loam, and ‘23 inches for the Silty Clay Loam. With 
furrow irrigation, 45 inches dre required for Bonaparte 
Fine Sandy Lodm, 39 inches for the Losm, and 32 inches 
for the Silt Loam and ailty Clay Loam. 

This subgroup of Rego-Brown soils consists of 
minera1 soils which have developed in a dry climtite 
under naturiil bunchgrass vegetation. Profile develop- 
ment is restricted to the formation of a brownish Ah 
horizon indicative of 0rgarn.c matter accumulation. 
There is also a visible concentration of soluble salts 
near the surface. 

In the m.a~~y?r?! ~,;:-a t!.le high content of salts is 
caused either by erosion keeping -ace t+ith the downward 
leaching of the salts, or by saline seepage water. 
These soils dre calcareous in addition to their 
salinity. Surface reactions vary from pK 7.9 to 8.5, 
and electrical conductivities from 2.0 to 7.0 milli- 
mhos per centimeter. 

Saline Rego-B-;own soils in the mapped area consist 
of the Epsom ctnd Cache Cre& series. 

EPSO?Z S?KIES -m-w- -,- 

The Epsom soils occupy iz minor acreoge along the 
sides of the Thompson Valley between Savor3a. und KcAbee. 
The topography is undulating to rolling and very steeply 
sloping. The range of elevation of the series is between 
1,500 and 1,800 feet. 

The parent material consists of stratified gl&cio- 
lacustrine sediments v<nich range in texture Irom fice 
sand to silty clay. Silt loum and silty clay loam are 
the most common textures. The glacio-lacustrine deposits 
exist as small remnants overlying outwash gravels und 
glacial till, They do not occur in units large enough 
for separate classification. 1-t was necessary to map the 
total acreage of the Epsom soils as complexes with the 
Anglesey series (See Table 4). 
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The soils erode easily; many of the icnolls are 
devoid of vegetation. Erosion keeps pace with weathering 
and leachir., SO that profile development is restricted 
and soluble salts are presellt at the surface, The soils 
are moderately well to y:ell drained and classed as 
Saline aego-Brown. The native vegetation is composed of 
sage, rabbitbush, cheatgrass, lwild ryegrass, meadow 
foxtail, ;Lnd Sussian thistle, A representative soi1 
profile was described as follows: 

Horizon Depth DescriiJtion 

Ah o- 1" Light brownish-gray (1OYB 6/2 dry), 
dark grtiyish-brown to very darx 
grayish-brown (1OYiX 3.5/2 moist) 
silt lo,tm. \7e&, thin platy struc- 
ture, soft dry, very friable moist. 
Highly vesicultir, roots common. 
pH 8.5 
Abrupt boundary to: 

Ahs 

csl 

cs2 

l- 4" Grayish-brown (IOYB 5/2 dry), very 
dark grayish-brown (1OYA 3/2.moist) 
silty clay. Moderate coarse pris- 
ntttic macrostructure breaking to 
strong medium to fine blocky struc- 
ture. Very hard dry, firm moist, 
roots common. pH 8.6; conductivity 
3.8 
Abrupt boundary to: 

4-15" Light brownish-gray (1OYZ 6 2 dry), 
/ dark grayish-brown (IOYB 4 2 moist) 

silty clay loam. Medium coarse 
prismatic breaking to strong coarse 
blocky structure, very hard dry, 
firm moist. Visible Salt concen- 
tration, roots comon. pH 8.6; 
conductivity 10.2 
Gradua1 change to: 

15"+ I&ht gray (1OYR 6.5/1 dry), 

7 
rayish-brown to darii: grayish brown 
1OYR 4.5/2 moist) silty clay loam 

to silt loam. \i;eak coarse blocky 
structure, slightly hard dry, friable 
mois-t. Visible salt concentration, 
occasional root. pH 8.9; conduc- 

Land-use: 

tivity 13.4 

The Epsom soils are classed as non-arable, due to 



- 36 - 

unfavorable topogra$hy znd high sait content. Although 
these soils bave good moisture holding çapacity,'.they only 
bave fair value as range. The high salinity reduces the 
growth of desirable grasses, and erosion is the cause of 
numerous spots which are b;tre of vegetative caver. 

CACI-EE CREEK ;3EdIES -.- 

Cache Creek soils are situated on moderately coarse 
to medium testured fans located chiefly in the Bonaparte 
River valley. -A Îew,areas also were classified in the 
vicinity of ;ishcrof't. They have typical fan topography, 
which is characterized by a smooth downward slope from the 
apex toward the valley centre, 
have the steepest slopes, 

The Upper part of the fans 
from whtich the grtidient decreases 

gradually toward the fan margins, most ::;f the slopes 
being between two und 15%. +i 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. 
Usually the material is very gravelly and moderately 
stony, but a small acreage of better sorted gravel- and 
stone-free silt loam to 
Al1 areas are calcareous 

silty clzy lohm is also included, 

face. 
and saline at or near the sur- 

Saline 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 dirfcrentiated into 
Gravelly L,Lndy Loam, 268 acres; Silt Lodm, 78 acres; and 
Silt Loam to Silty Clay ILoam, 76 acres. These are Saline 
Rego-Brown soils, which are moderatelp well drained. The 
native vegetation is composed of cheatgrass, dropseed, 
cactus, liussian thistle, und other weeds. A profile of 
the Cache Creek Gravelly Sandy Loam WLS examined and 
described as follows: 

Horizon' Depth Dose-i.ati?n --<.,2-L.- 

Ahsl o- 2" Gray (1OYR 5/l dry),' very.dark gray 
to very dark grayish-brown (1OYR 
3/1.5 moist) sandy loam. biodera-te 
very thin platy structure, soft 
dry, very friable moist, moderate 
stone content, roots cormdon. 
pH 8,O; conductivity'4.3 
Abrupt boundary to: 

Ahs2 2- 5u Grayish-Brown (1OYR 5/2 dry), very 
darL grctyish-brown (1OYri 3/Z moist) 
gravelly sandy loam, Wedk very 
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Horizon 

Ahs3 

Cks 

cs 16"+ 

Depth Description 

thin platy bre&ing to weak very 
fine granular structure. Slightly 
hard dry and very friable moi&. 
Moderatelv stonv, roots common. 
pH 7.9; c8nductivity 7.3 
Abrupt-boundary to:- 

5- 8" Light brolvnish-gray (1OY'R 
dtirk grayish-brown (lOY3 4 
gravelly sandy loam. Weak medium 
subangular blocky breaking to 
medium granular structure. 
Slightly hard dry, very friable 
moist, moderately stony, roots 
CoTlrlllon. Visible concentration of 
salts. pH 8.4; conductivity 12.2 
Abrupt boundary ta: 

8-16" Light gray (1OYX 6.5/1 dry), 
grayish-brown (2.5Y 5/2 mois-t) 
gravelly sandy loam. Weak fine 
subangular blocky structüre, 
slightly hard dry, very friable 
moi-St, moderately stony, occ&sional 
root, visible salts. pH 8.8; 
conductivity 14.6 
Cledr bcundary to: 

Light gray (l!.>YB 6/1 dry), dark 
grtiyish-brown (1OYR 4/2 moist) 
gravelly loam, Lioderate fine 
subangular blocky structure, very 
friable moist, very stony, occa- 
Sion31 root in Upper part. pH 8.5; 
conductivity 1l.i at 16 to 24", 
and 7.4 below 24" 

Land-use: 

No areas of Cache CreeL soils were cultivated at 
the time of the survey (1962), In the native state these 
soils provide limited range. Overgrazing has been 
follcwed by invasion of weeds, dussian thistle being most 
COIUDOri. With irrigation these are ïimited use soils, 
awing to heavy grave1 content, stilinity and unfavorable 
topography. 

In order to obtain satisfactory trop yields, the 
high content of soluble salts should be reduced by 
leaching Gth excess irrigation water, Amlyses shovi 
that these soils have an exchangeable sodium percentage 
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value oÎ 15 or more somewhere in the profile. Ordinarily 
this would require additions of gypsum to counteract the 
harmful eÎfects of sodiu&. However, it is not anticipated 
that gypsum would be necessary, inasmuch as consiüerable 
quantities of it occur naturally. Once reclùimed the 
Cache Creek soils would be moderately fertile, and would 
return fair yields of alfalfa. 

Only sprinkler irrigation is recomraended, the farm 
delivery requirement being 36 inches for Cache Creek 
Gravelly Sandy Loam, 29 inches for the Silt Loam, and 26 
inches for the Silt Loam to Silty Clay Loam. 

6. ORTHIC BROW SOILS: 

This subgroup consists of minera1 soils v/hich 
developed in a dry climate untier 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. Slightly more leaching occurs than in the 
Rego-Brown soils. The surface reactions range from 
neutral to slightly alkaline, the pH values being 
from 7.0 to 7*7. 

The Orthic Brown soils in the mapped area consist 
or" the Basque, EicAbee, iklalhachin, Nepa, Semlin, and 
Clemes series. These soils developed on a variety of 
parent materials, and range from rapidly to well drained. 

BASQUE S$XIES ._I_ 

The soi1 areas assigned -CO 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 
between 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 materitil consists of calcareous glacial 
till. The till is compact, of medium to moderately fine 
texture, and contains a moderate to heavy content of 
cobbles and stones. A loess capying from four to 16 inches 
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thick generally overlies the till and gives the surface 
soi.1 a silt loam texture. When loess is absent the surface 
textures range from gravelly loam to gravelly clay loam. 

The Basque series consists of rive11 drained Orthic 
Brown soils. Al1 areas have been heavily grazed, and the 
now dominant secondary vegetation is composed of sage, 
pasture wormwood, rabbitbush, cheatgrass, cactus, Russian 
thistle, and a few surviving clumps of bunchgrass. A 
profile of Basque Silt Loam, with a loess capping 11 
inches thick, was described as fcllows: 

Horizon Depth Description 

Ahl 
O-2$" Brown (1OYR 5/3 dry), dark brown 

pFv~/3 moist) silt loam. 
vesicular, 

friable'moist. 
soft dry, very 

Abundant roots. 
pH 7.4 
Abrupt boundary to: 

Ah2 

AB 

IIBm 

IICk 

2-& 8” Brown (1OYR 5/3 dry), dark brown 
(1OYii 3/3 moist) silt loam. 
Moderaie medium subangular blocky 
structure. Hard dry, friable moist, 
abundant roots. pH 7.7 
Clear change to: 

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

11-16" Light yellowish-brown (1OYR 6/4 
dry), dark brown to dark yellowish- 
brown (1OYR 4/3.5 moist) silty clay 
loam. Xoderate medium blocky 
structure, slightly hard dry, 
friable ta slightly firm moist. 
Many gravels, roots common. pH 7.9 
Clear boundary te: 

16-21" Very pale brown to pale brown 

t 
1OYR 6.5/3 dry 
1OYR 5/4 moist j 

, yellowish-brown 
silty clay loam. 

Weak fine blocky structure, hard 
dry, firm moist, many gravels, 
occasional cobble, occasianal root. 
pH 8.4 
Gradua.1 boundary to: 
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Horizon Depth 

IICSl 21-27” 

TICS2 27" i- 

Description 

Pale brown (10YH 6/3 dry), yellowish- 
brown (1OYR 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, 
occasional roots Visible concentra- 
tion of salts. pH 8.2; conductivity 
6.9 
Gradua1 boundary to: 

Grayish-brown (10YK 5/2 dry), dark 
grayish-brown to brown (1OYB 4/2.5 
moist) silty clay loam moderately 
compacted till which breaks to 
strong plate-like structures. Very 
hard dry, very firm mois-t, many 
gravels, occasional cobble, 
occasional root, visible salt con- 
centration. pH 8.1; conductivity 
10.22 

Land-use: 

The unfavorable topography limits the range of 
crops that cari be grown on the Basque soils. The most 
satisfactory trop is alfalfa; intertilled crops should be 
avoided because of erosion hazard and stoniness. Gare 
should be taken to prevent erosion, and exposure of the 
infertile calcareous 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 a11 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 
elevations 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 
McAbee 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 ponds were probably back- 
swamps situated along the inner margins of floodplains, 
parts of which later became terraces.' The sediments are 
gravel- and stone-free, and calcareous and somewhat saline 
at depths. 

The XcAbee Silt Loam is a well drained Orthic Brown 
soil. The native vegetation is mostly sage, pasture WO~IB- 
wood, rabbitbush, cactus, and occasional clumys of bunch- 
grass. A typical profile was described as follows: 

Horizon Depth Description 

Ahl o- 2U Gra ish-brown to brown (1OYR 5/2.5 
dry 9 “; dari; grayish-brown (1OyR 4/2 
moist) silt loam. Weak very thin 
platy structure, soft dry, very 
friable moi&, highly vesicular, 
occasional root. pH 7.0 
Abrupt boundary to: 

Ah2 

Bm 

BC 

Ck 

2- 9” Brown (1OYR 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: 

g-lcjw Yellowish-brown (1OYR 5/4 dry) 
dark brown (1OYB 3/3 moist) silt 
loam. itioderate coarse subangular 
blocky structure, slightly hard 
dry, friable moist, roots common. 
pH 8.3 
Clear change to: 

15-18" Brown (1OYR 5/3 dry), dark grayish- 
brown (1OYli 4/2 mois-t) silt loam. 
Massive, hard dry, friable moist, 
occasional root. pH 8.7 

18-26" Light 
7 

ray (1OYS 7/2 dry), grayish- 
brown 1OYR 5/2 moist) silt loam. 
Massive, some limey concretions, 
very hard dry,$?i.rm moist, occasional 
root. pH 8.3 
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cs 
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Depth 

26"+ 

Description 

Light brownish-gray (1OYR 6 2 dry), 
dark grayish-brown (~OYL? 4 / 2 moi&) 
fine sandy loam. $fiassive, scft 
dry, very friable moist, no roots. 
pH 8.1; conductivity 9.1 

Land-use: 

The KcAbee soils dre from good to excellent for 
agriculture. Stones are absent, the texture is favorable, 
and the topography is sufficiently level SO that erosion is 
a minor hazard. lortions have been furrow irrigated for 
vegetables. Yields were good and these soils are well 
suited to alfalfa dnd a wide range tiÎ vegetables (See 
Table 7). Onions and carrots are no-t recommended because 
the soils are too compact for good root development and 
smooth finish. 

Although the ZcAbee Silt Loam is 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 trop residues 
and green manure would help to build uy organic matter and 
improve the physical structure of the soil. The McAbee 
Silt Loam has good moisture holding capacity, and is 
suitczble for either sprinkler or furrow irrigation. The 
recommended farm delivery requirement is 23 inches for 
sprinislers and 32 inches when Îurrow irrigation is used. 

This series comprises an extensive group of soils 
located in the Thompson Valley betweenDeadman River and 
Basque. The topograyhy varies from level to gently rolling. 
The steeper slopes occur in areas of complexes with other 
soils. A total of 1,473 acres nere classified between 1,000 
and 1,800 feet elevations. Complexes of Galhachin soils 
with ethers 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. Al1 terraces have a sur- 
face capping of finer texture, which varies from 10 to 18 
inches in thicirness. In most cases materials deposited by 
wind have contributed to the f&ner textured surface layer, 
and in consequence, the loess derived portion of this layer 
is free of gravels where it has no-t been disturbed. The 
stone content in the surface layer varies from none at a11 
to heavy. 
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The Walhachin series was. difrerentidted into six 
texture types and two complexes (See Table 4). It is 
rapidly drained and YJLS classed hs Crthic Brown. The 
native vegetution is composed of suge, rabbitbush, pasture 
wormwood, cactus, cheatgrass, and weeds. A profile of 
the Vulhachin Sandy Loam was exdmined tind described as 
follo\Ys: 

Horizon Depth Description 

Ahl o- 3” Dark grayish-b;,own (1OYR 4/2 dr 
very darlz brown (10YH 2/2 moist T 

), 

sandy loam. Xeak thin platy break- 
ing to Z.lediWil granular structure, 
soft dry, very friable mois-t, 
abunàant roots. pH 7.7 
Abrupt boundary to: 

Ah2 

Bm 

IICB 

IICl 

3- 8" Grtiyish-brown (10YR 5/2 dry), very 
daric grayish-bro\an (IOYR 3/2 moist) 
sandy loum, Weak medium subangular 
blocky structure, slightly hard dry, 
friable moist, common gravels, 
occasional cobble and root. pH 7.3 
Abrupt boundary to: 

8-12" Brown (1OYR 5/3 dry), very dark 
grsyish-Brown to darx brown (1OYR 
3/2.5 moist) gravelly sandy loam. 
Moderate medium i>locky structure, 
slightly hard dry, friable moist, 
common c(Tbbles, 0ccasiolWl root. 
pH 7.7 
Clear bounddry to: 

12-19” Grayish-brown (2,5Y 5/2 dry), dark 
gray to dzk grdyish-brown (1OYR 
4/1.5 moist) s-tony gravelly loamy 
Sdlid to gravelly Sand. Weak fine 
granulzr structure9 soft dry, very 
friable moist, heavy lime coatings 
on gravels and cobbles, roots 
common, pH 8.3 
Gradua1 boundary to: 

19-29” Stony gravelly Sand, single-grained, 
loose, thin lime coatings on under- 
sides of cobbles, abundant roots. 
pH 8.3 
Gradua1 boundury to: 
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Horizon Depth Description 

IIC* 29”+ Stony gravelly coarse Sand. Single- 
grained, loose, thin lime coatings 
an undersides of cobbles, no roots. 
pH 8.5 

Land-use: 

Areas of iialhachin soils have been cultivated in 
the past, but most are nos3 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. Alfalia is suitable for a11 areas; 
tomatoes, cucumbers and cantaloupes are reco-mmended only 
on areas which are moderately stoiLy to stone-free (See 
Table 7). 

Walhachin soils are friable and hctve favorable 
topogr&phy. They are moderately fertile, but somewhat 10~ 
in nitroger I and available phosphorus. Sulficient phos- 
phorus may be available for alfalfa, but fertilization 
woulü be necessary for vegetables. The moisture holding 
capacity is low and only syrinkler irrigation is recom- 
mended. The farm delivery requirement is 46 inches for 
Walhachin Stony Sandy Loum and Sandy Loam, 44 inches Îor 
the Fine Sandy Ioam, 
Loam and Silt Loam. 

and 41 inches for the Stony Loam, 

NEPA Sï3ZIES 

The Nepa series consists of a miner group of soils 
situated on high outwash terraces in the Thompson Valley 
between Stivona and Basque. The topography varies from 
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 glacio-lacustrine sedirnents and 
range from four to 10 Îeet thick. The sands are calcareous 
and stone-free, but they may contain scattered gravels. 
Most areas have a finer textured mantle from 12 to 14 . lnches thiclr, 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 loàmy sand and loam textures also were differen- 
tiated., 

The rapidly drained Nepa soils were classed as 
Orthic Brown. They develoyed under naturül bunchgrass, 
but overgrazing has brought dominante of secondary vegeta- 
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tion which includes sage, pasture worm~ood, rabbitbush, 
speargrass, and dropseed. A profile of Nepa Sandy Loam, 
typical of the series, wtis described as follows: 

Horizon Depth 

Ah o- 7u 

Bm 

BC 

IICB 

7-11" 

U-14" 

14-18" 

IIC 18"+ Gray (1OYR 5.5/1 dry), dam gray 
(1OYR 4/1 moist) coarse Sand. 
Single-grained, loose, no roots. 
pH 8.5 

Land-use: 

In the native sixte the Nepa soils provide limited 

Description 

Brown (1OYR 4.5/3 dry) dark grayish- 
brown to very darx grayish-brown 
(10YR 3.5/2 moist) sandy loam. 
Weak medixml subangular blocky struc- 
ture, soft dry, very friable moist, 
abunàant roots. pH 7.7 
Clear boundary to: 

Yellowish-brown (lOYi< 5/4 dr ), 
brown to ddrk brown (10YR 4 7 3 moist) 
sctndy loam to loamy Sand. Weak 
medium blocky structure, soft dry, 
very friable moist, roots common. 
pH 8.0 
Clear boundtiry to: 

Pale brown to brown (1OYii 5.5/3 dry), 
brown (1OYR 4.5/3 moist) loamy Sand. 
Idassive, soft dry, very friable 
moist, roots common. pH 8.3 
Abrupt boundury to: 

Light brownish-gray (1OYE 6/2 dry), 
grdyish-brown (lOYLi 5/2 mois-t) 
coarse sand containing common 
gravels. fäassive, YiieaKly lime 
cemented, slightly hard dry, 
friable moist, occasional root. 
pH 8.4 
Clear boundary to: 

range. The natural production of forage is low because 
of the low proportion of bunchgrasses and the droughty 
soils. None of these soils are cultivated, due largely to 
the difficulty of o-9taining 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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suitable for the production oÎ alfalfa and a nide range 
of vegetables (bee Table 7). Asparagus is not recommended 
because Lhe sandy loam layer is not thicK enough. 

The Uepa soils are somewhat deficient in arganic 
matter and nitrogen. The content of available phosphorus 
is low for vegetable crops &nd arginal for &llalfa. The 
ather plant nutrients appetir to be adequate. 

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

SECLIN SEXIES 

Semlin soils occur in the Thompson Valley between 
Savona and Basque. They occupy moderately coarse ta 
medium textured fans, and the topography is typical of fan 
deposits. There is an overall, smooth downward slope from 
the apex toward the valley centre. The steepest slopes 
occur near the apex and gradually decline toward the margin 
of the fans. Xqst slopes range between three and 15%. 
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 oï roughly stratified 
and poorly sorted fan debris containing a medium to high 
content of angülar 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 is light to non-existant, but otherwise surface 
stoniness is moderate to heavy. F:ree lime is encountered 
at from 12 to 16 inches degth, but sdlts have been 
leached to depths of 24 inches or more. 

The Semlin soils, which are rupidly drained, are 
Orthic Brown soils which developed under bunchgrasses. 
These grasses have largely been eliminated, and the 
prevailing caver consists of sage, rabbitbush, pasture 
wormwaod, cactus, cheatgrass, and syeargrass. A profile 
cf the Semlin Gravelly Loam was e&ned and given the 
following description: 



Horizon Depth Description 

Ahl o- 2" 

Ahz 

Bm 

2- 9" 

\ 
9-15” 

Ck 15-28” 

IIC-c 28"+ 

Land-use: 
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Grayish-brown (1CIYR 5/2 dry), very 
dark grayish-brown (1OYR 3/2 moi&) 
gravelly loam. Weax thin platy 
breaking to weak fine granular 
structure. Highly vesicular, soft 
dry, very friable moist, many 
cobbles, abundant roots. pH 6.9 
Abrupt boundary to: 

Brown (10YR 5/3 dry), very dark 
grayish-brown to darg brown (1OYR 
3/2.5 moist) gravelly loam. Weak 
medium subangular blocky structure, 
slightly hard dry, friable moist, 
many cobbles, roots Cor~on. pH 7.5 
Abrupt boundary to: 

l?ale brown to brown (lOYï1 5.5/3 
dry), very dark gra ish-brown to 
dars; brown (1OYii 3 /y 2.5 moist) 
gravelly loam. ïiioderate medium ta 
fine blocky structure. Slightly 
hard dry, friable mois-t, many 
cobbles, common roots. pH 8.1 
Abrupt boundary ta: 

Light brownish-gray (1OYR 6 2 dry) 
/ - 1 dark grayish-brown (1OYR 4 2 moist 

gravelly loam. Iloderate fine 
blocky structure, slightly hard 
dry, friable moist, very cobbly, 
common roots. pH 8.6 
Gradua1 boundary ta: 

Light brownish-gray (1OYR 6 2 dry) 
dark grayish-brown (1OYii 4 / * I 2 moist 
roughly stratified material with 
strata that varies from gravelly 
laam to gravelly Sand. Weak medium 
blocky to single-grained structure. 
Varies from slightly hard to loose, 
abundant raots in Upper 6", absent 
beneath. pH 8.5 

A limited acreage of Semlin soils is irrigated in 
conjunction with other soi1 types. Alfalfa and to a lesser 
extent, vegetables ure grown p,iith fairly good results. 
These are limited use soils rated as fair to poor for 
agriculture, depending on slope and stoniness. Alfalfa, 
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hay and pasture are suitable for a11 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 fertilisation 
would be necessary for vegetables. 
the subsoil, 

Salts are present in 

plant growth. 
but usually deep enough to do no harm to 

The solum is fairly deep for a Brown soil, 
has good physical structure, 
turc holding capacity. 

and a moderately good mois- 

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

CLEXES SERIES 

Soils assigned to the Clemes series occupy medium 
to moderately fine textured fans between Walhachin and 
Basque in the Thompson Valley. The topograyhy varies from 
veiy 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 occur at 
the lower extremities of large fans, but in localities 
where a fan has eroded directly from glacio-lacustrine 
silts, the whole fan is fine textured. The series is 
mostly gravel- and stone-free, but a few areas having 
light to moderate grava1 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 Pine 
Sandy Loam, 30 acres; Loam, 158 acres; Silt Loam, 273 
acres; and Clay Laam, 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 sage, 
rabbitbush, pasture wormwood, cactus, cheatgass; and 
scattered bunchgrass. A profile of the Clemes Silt LOam 
was described as follows; 
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Horizon Depth Description 

o- g" Gra ish-brown to brovfr? (10X3 5/2.5 
5 dry , ver 

3/2 moist 9 
dark grayish-brown (1OYR 
silt loan. Moderate 

coarse macroprismatic breaking to 
weak thin platy structure, vesicu- 
lar. Soft dry, very friable moist, 
abundant roots. pH 6.5 
Abrupt boundary to: 

Ahl 

Ah2 

Bm 

BC 

Ck 

IIC 36"+ 

3- 8" Brown (1OYR 5/3 dry), dark brown 
(lOY3 3/3 moist) silt loam. 
Moderate coarse yrismatic breaking 
to moderate medium subangular blocky 
structure. Slightly hard dry, 
friable moist, roots common. pH 7.4 
Clear boundary to: 

8-17" Pale brown to brown (10YR 5.5/3 dry), 
brown to dark brown (10YR 4/3 moist) 
silt loam. Moderate coarse prismatic 
breaking to moderate coarse blocky 
structure, hard dry, friable moist, 
roots cnmmon. pH 7.9 
Clear boundary to: 

17-26" Pale brown (1OYR 6/3 dry), brown 
(10YR 4.5/3 moist) silt loam. 
Moderate coarse yrismatic breaking 
to moderate coarse blocky structure. 
Hard dry, friable moist, occasional 
root. pH 8.8 
Clear boundary to: 

26-36" Light brownish-gray (1OYR 6/2 dry), 

'i 
rayish-brown to dam: grayish-brown 
1OY. 4.5/2 moist) silt loam. 

Strong medium blocky structure, 
vesicular. Very hard dry, firm 
moist, common gravels and cobbles, 
occasional root. pH 9el 
Clear boundury to: 

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

Land-use: 

The Clemes series rates as some of the test agricul- 
tural soils in the map-area, with very good to fair suita- 
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bility for irrigation. Stones are abseiit or few in number, 
textures are good und the topogra>hy is favorable. These 
soils excepting the Clay Loam, are sui-table for al.fe.tlfa ard 
a wide range of vegetables (See Table 7). Carrots are not 
recommended inasmuch as the textures are too heavy and the 
soi1 too compact to 9ermi.t good root development and smooth 
finish. The surface soi1 tends to pack on cultivation, 
but this in psrt could be overc?me by improving the struc- 
ture and tilth by use of green manure crops and other 
forms of organic matter. 

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

These soils have good moisture holdirg capacity, 
and sprinkler or furrow irrigation could be used. Under 
sprinklers the farm delivery requirement is 29 inches for 
the Clemes Fine Sandy Los, 26 inches for the Loam, 24 
inches for the silt Loam and 23 inches for the Clcty Loam. 
2or Îurrow irrigation, 47 inches is reco-mmended for the 
Clemes Pine Sctndy Loam, 39 inches Ïor the Loam, 34 inches 
for the Silt Loam and 32 inches for the Clay Loam. 

7. CALCAXEOUS XEADCFI SOILS: -- 

This subgroup of ZJetidow soils consists of minera1 
soils subject to a high, fluctuating m-ter 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 ct du11 
colored subsoil th3-t may or may not be gleyed or 
mottled. The soi.1 is cdlcareous thoughout, and reac- 
tions are moderately alZ:aline, but there is little 
associated salinity, 

These soils developed under grass or mixed grass 
and deciduous trees, In the mapped area the Calcareous 
Meadow subgroup is conÎined to the Venables series. 

The Venables soils occupy medium to moderately fine 
textured f,ns and slopewash. The de?osits are situated in 
the Semlin Valley and in the Thompson Valley between 
Ashcroft snd 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 elevutions. 
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The parent naterial consists of silty alluvial fan 
and slopewash deposits. The fan sediments occupy the 
lower parts OI large fans, und the slopewash deposits are 
in depressional areas of the till-plain west of Ashcroft. 
The parent materinls are similar to those of the Bonaparte 
and Clemes series, but the Venables soils are subject to 
a high, fluctuating water table, 
during part of the year, 

resulting in poor drainage 
Gravels and stones are absent or 

few in number. 

The Venables seiies was differentiated into Loam, 27 
acres; Silt Loam, 546 acres; 
55 acres, 

Silt Loüm to Silty Clay Loam, 

calcareous 
and Silty Clay Loam, 58 acres. Al1 areas are 

to 8.3. 
to the surface, the reactions being from pH 7.9 

The upward movement of cupillary moisture is 
probably resuonsible for the m;iintenance of the high 
content of c&bonates. 

The native vegetation consists oÎ reeds, sedges, 
wild rye grdss, redtop, meadow foxtail, and others. 
Profile development is that of a Calcareous ltieadow soil, 
A cultivated profile of the Venables Silt Loam was given 
the following description: 

Horizon Depth Description 

Aa o- 4" Gray (lOYi< 4/1 dry), dark gray 
(1OYR 3/1 moist) silt loam. Weak 
medium granular structure, soft 
dry, very friable moist, abundant 
roots. pH 8.3 
Clear boundary to: 

ACB 

Ckgy 

cg 

4- 9" Light gray to gray (10YR 6/1 
gray to dark gray (1OYR 4.5/1 

dry), 

moist) silt loam. Weak fine sub- 
angulur blocky structure, slightly 
hard dry, friable mois-t, roots 
common. 
Gradua1 2: 

H 8.4 
c ange to: 

9-21" Light gray (1OYR 6.5/1 dry), 

7 
rayish-brown to dark grayish-bro:vn 
2.5Y 4.5/2 moist) silt loam. 

Massive, friable moist, common 
roots. pH 8.1 
Abrupt boundary to: 

21"i- Light gray (5Y 7/2 dry), olive 
gray (5Y 5/2 moist) silty clay. 
Common distinct mottles, weakly 
stratified, i'irm moist, sticky wet, 
mats absent. pH 8.3 

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

A small acreage 01' -Tenables series is irrigated in 
conjunction with other soi.1 types, and used for the pro- 
duction of alîalfa and other hay. The results are generally 
good 9 although alfalla may te killed out in y&tches by 
excess moisture. Since the soi1 tends to yack on cultiva- 
tion, vegetables are not recommended, Structure and tilth 
could be improved by the incorporation of trop residues. 

Inasmuch as the Venables soils are low in available 
phosphorus, this element should be added in fertilizers. 
Total nitrogen supplies are good, but it is unlizely that 
trop requirements cari be supplied entirely from the soil, 
and additions of chemical fertilizers appears necessary, 
particularly for optimum yields of grzsses. 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 
hy lands having sulty subsoils. Kith irrigation, the salts 
will be washed from the surrounding land and tend to con- 
centrate in the Venables soils. TO i-Lvoid this possibility: 
the Venablessoils should be under-drained. 

The Venables soils have good moisture holding 
capacity and generally favorable topography; s?rinKler or 
Îurrow irrigation may be used. The exzrù moisture pro- 
vided by a high water table in the spring would reduce the 
length of the iirig<ition seuson. Under sprinklers, the 
farm delivery requirement is 18 inches for a11 textures. 
For furrow irrigation, 32 inches is recommended for 
Venables Loam and Silt Eoum, 2nd 21 inches for the Silty 
Clay Loam. 

These are minera1 soils su'ijject to seepage dnd a 
high, fluctuating water table. The intermittent poor 
drainage results in an Ah horizon d&rker colored Ltnd 
nf higher organic matter content than well druined 
soils of the area. The Ah horizon is more than two 
inches thick , grading into d du11 colored subsoil that 
may c,r may not be gleyed or mottled. The soi1 through- 
out is calcareous and saline. SurfAce reactions vary 
from pi, 7.7 to 8.3, and electrical conductivities from 
5.0 to 16.0 millimhos l)er centime-ter. The soils 
developed under swampy vegetation which consists of 
reeds, sedges and water-tolerant grasses. 

Tremont Silt Loam was the only soi.1 type classed 
as a Saline iXeadow soil. 
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The Tremont Silt Loam developed 
moderately fine textured fans situated 
Semlin Valley. A small acreaGe in the 

on medium to 
mainly in the 
Zonaparte Valley - 

was included. The topography is very gently to gently 
sloping, with gradients that do not exceed 5%. A total 
of 423 acres were cldssified at elevations between 1,200 
and 1,800 feet. 

The parent material is composed of silty alluvial 
sediments which were ceposited in the lower parts of large 
fans. A minor acreage of similar textured river alluvium 
in the Bonaparte Valley was inclüded in the mapping unit. 
The sediments are gravel- and stone-free, and similar ta 
those irom which the Bonaparte and Clemes series are 
derived. However, the Tremont Silt Loam is subject to 
seepage and poor drainage for a large part of the year, 
Seepage tvater carries carbonates and soluble salts into 
Tremont soi1 areas, making the soi1 cdlcareous 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 depthg in others a 
high level occurs throughout the profile, Surface salt 
efflorescence is common. Classed as a Saline Meadow ~021, 
the Tremont Silt Loam develoged in oyen snampy land SU~- 
porting water-tolerant plants such as reeds, sedges, wild 
rye grass, redtop, and meadow foxtail. 

A cultivated profile of the Tremont Silt Loam W;ZS 
given the following description: 

Horizon Depth Description 

Aas 0- 6" Very dark gray to black (lOY3 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: 

W, 6-12" Very dark grayish-brown (10X3 3/2 
moist) siltyclay loam. Lioàerate 
medium platy breairing to very fine 
blo&y structure. Common faint 
mottles, firm moist, slightly 
sticky wet, roots common to occa- 
siona.1. pH 8.3; conductivity 1.9 
Cleur boundary to: 
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Horizon 

W 2 

cg 25"+ 

Depth Description 

12-25" Very dark grayish-brovan (1OYR 3/2 
moist) silty clay loam. Massive, 
occasional vertical crack. Common 
faint mottles, moderately vesicu- 
lar due to old root charnels, 
friable moist, sticxy wet, occa- 
sioncil root. pH 8.3; conductivity 
1.1 
Gradua1 boundary to: 

Dark grayish-brown to very dark 
grayish-brown (1OYii 3.5/2 moi&) 
silty clay loam. Common faint 
mottles, massive, sticxy and 
plastic vvet, occasional root in 
Upper part. pH 8.3 

Land-use: 

Most of the clnssified acreage is utilized for the 
production of hay. Alfslfa does no-t do I-Jell; most of a 
planting reverts to couchgrass, meadow loxtail and redtop. 
Reed canarygrass, bromegrass or sweet clover would be more 
suitable on this soi1 than ulfalfa, (See Table 7). 

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

This soi.1 type has a deep SO~LE~~, good texture and 
a favorable topography, The fertility level is reasonably 
good excegting phosyhorus, which could be supplemented 
through fertilization. Although the total nitrogen con- 
tent is high, it is unlikely that trop requirements cari 
be supplied entirely from this source. With drainage, 
some irrigation would be necessary. The farm delivery 
requirement for sgrin*rlers is 15 inches, and 21 inches 
for furrow irrigation, 

9. SALINE GLEYSOI., SOIIS: 

This Gleysol subgroup consists of minera1 soils 
which developed under the influence of very poor 
drainage and a svfamp vegetation of sedges, reeds and 
tulees. The soi1 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 soi1 is calcareous tind saline. This 
subgroup is represented in the mapped area b; the 
Minaberriet Silt Loam. Surface reactions are from 
pH 7.7 to 8.5 and conductivities are in excess of 5.0 
millimhos per centimeter. 

MINABtiRRIET SILT LGAM 

This soi1 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 
Ashcroft and Basque. The topography is de$ressional to 
very gently sloyirig, with gradients generdlly less than 
one percent. A total of 353 acres were classified at 
elevations between 1,400 2nd 2,300 feet. 

The Xinaberriet Liilt Eoam developed in very poorly 
drained depressions which con-tain silty alluvial fan and 
slopewash desosits. The fan sediments occupy the lower 
margins of large ïCiXiS, while the slopewash occupies depres- 
sions in the till-plain west oÏ Ashcroft. The depressions 
collect seepüge, and the water table is at or close to the 
surface the year around. Seesage supplies the depressions 
with carbonates and salts, and the soi1 is calcareous and 
saline. The main surisce texture is silt loam, with minor 
inclusions of silty cfüy loam. Gravels and stones tire 
absent. 

The jjinaberriet Silt Loam is a Sdline Gleysol. The 
high water table retards decomposition of plant residues, 

a thin layer of peat is common on the surface. 
p:at is often interlayered with inwashed silt. 

The 
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 Descri.$tion 

Ls & cgs o- 5" Dtirk grayish-brown to dark 
brown (1OYR 4/2 - 4/4 moist 3; 

ellowish- 
inter- 

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

5-11" Very dark gray (5Y;S/fL,rnoist) silt 
loam. Weak-medium subangular blocky 
structure, common distinct brown to 
dark brown (1OYR 4/3 moist) mottles. 
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Horizon Depth 

w2 

Description 

Firm moist, slightly s-iic^y and 
plastic wet, abundant roots. 
pH 7.8; conductivity 3.1 
Clear boundary to: 

ll"+ Very dark gray (2.5Y 3/0 moist) 
strongly gleyed silt loam. No 
mottles, massive, firm moist, 
sticky and plastic wet. Roots 
common in Upper part. pH 7.7; 
conductivity 3.4 r'ctlling to 2.5 
belon 20" 

Land-use: 

In the unreclaimed s-Gate the iviinaùerriet silt Locim 
is poor to doubtful for agriculture, owing -GO high salt 
content and a high water table, 
of low quality forage. 

It affords some grazing 
Reclamation works would include 

drainage to lower the water table, and irri&jation to 
supply moisture to the topsoil and remove salts. Once 
thie is accomplished the Silt Loam would maKe good agricul- 
tural land. 

This soi1 type has good texture and topography, ;tnd 
is reasonably fertile. At the time of the survey (1962), 
the soi1 had poor structure, but this would improve with 
drainage. It would net 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 season. 
Under sprinkler irrigation the farm water requirement 
would be 10 inches. 

I.O. MISCKLLANEOUS LAND TYPES: 

BLUFE7S 

The Bluffs are areas of steeply sloping lanü with 
gradients that generally exceed 50%. They include a 
variety of materials, including sandy and gravelly out- 
wash, glacio-lacustrine silts , glacial ii11 and bedrock. 

The topography is SO steep that the Bluffs are 
actively eroding. There is little or no profile develoy- 
ment and generally a lack of vegetation. A total of 4,996 
acres were mapped, a11 of which bas no value for gr&zing 
or any other purpose. 
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There are about 184 acres of swamps xhich occupy 
depressions in the tiemlin Valley, and low lying areAs in 
the alluvial bottomlund of the Bonaparte Valley. The 
swamps contain water for most or a11 of the year. They 
support wdter-tolerant vegettition, hnd usually are bottomed 
with rz variable thicï;ness of niant remains. In zheir 
natural state the swamps have*value 
for livestock, 
browse. 

arid they may furnish 
as a source of water 
a limited amount of 

ROCK OUTC~OPS 

In the classified tirea, outcroppings of bedrocx are 
frequent on the valley sides, or as in the area v"est of 
Ashcroft, they form low hills within the valley. About 
2,736 acres \;ere rtipped. Generally the surface of the 
rock is shattered and weathered, and able to maintain a 
limited growth 01 grasses and weeds. iiherever the topo- 
grclphy is moderate, these tireas htive some value for range. 

One grave1 pit covering 44 acres whs mapped in the 
vicinity of ZIcAbee. This area is mined by the C.B.ii. 
The material consists of bedrock and crushed aggregate is 
stockpiled on an adjoining terrace. 
pits 

Mumerous small grave1 
&re scattered throughout the ïnap-tirea, which were t&o 

small to be delineated. 

CI&SI~'ïCATIO~ ACCOXEiuG TO SUITABIIJTY 3O~i IKLIGATIOZJ 

Table 4 gives the classification of soils in the 
Ashcroft-Savona map-c. 
gation. 

areti üccording to suitability for irri- 
Table 5 lists the recommended farm delivery require- 

ments of soi1 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 
04) l Short definitions oÏ the irrigable soi1 classes are 
as follows: 

CLASS 1 SOILS: 

This class includes deep, u~;iform, well drtiined 
soils of medium to moderately fine textures, such as fine 
sandy loam, lodm, silt loam, and silty clay loam. ClcLss 1 
soils have desirable structure ci~d other profile features 
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with little or no àeduction for uLali, salinity, storiness 
02 Adverse to;jograiJhy. $oils oi this class are the most 
sui-table l'or irrigation zi,d 0e capable or' producing most 
commiercial crops which cari be groltn untier the prevcziling 
climatic conditions. 

CLASS II SoIïls: 

Included in this 
sundy loams as 

class ure well drained clays and 
\vell as soils of meàium to moderately fine 

textures with moderate deductions for stoniness, adverse 
topography, impeded drainage, etc. Siost Glass II soils 
have trop adaptations similar to those of Clctss 1, but 
are given u. lower classification because of les, uniiormity. 

CLASS III SOILS: 

Class III, which includes soils with similar tex- 
tures to those in Cltiss I dnd II, has moderate to high 
deductions for stoniness, adverse toiJogra$hy, impeded 
drainage, etc. Glass III also includes moderately well 
drained heavy clays and comparatively stone-free gravelly 
river terrace and channel desosits. These soils are 
clussed by a more limited :rawe of trop adaptation or less 
corqoatiS.lity to irrigation practices. 

CLASS IV SOILs: 

This class includes soils having limited use as a 
result 02 thin solums, heavy concentrations OP grüvels or 
stones, adverse topograyhy, sulinity, poor drainage, etc. 
The ra:ige of crops is definitely limited, tind good mdnage- 
ment 1s required for SaLisfactory results. 

CLASS V SOII,S: 

This class includes soils of poor to doubtful. 
suitability for irrigation. Such soils are characterized 
by coasse and shallow solums, or very rough topography, 
high sait content, extreme stoniness, etc. They are of 
very limited use, often restricted to growing only one 
trop, or to crops which form C* permanent caver. 

The map-area is situated in a region known as the 
Lower Grassland Zone. 
fa11 and tinter range. 

This zone has value for spring, 
It lies tidjacent to important 

areas of Uplüïlà range, and -i;o t&e advantcige of the grass- 

lands, ranching evolved as the predominant type of 
agriculture. 
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. . 

Limited acreages tiithin the ckssified area are 
irrigated for winter feed production, but most of it is 
still in the native stace. Overgrazing has destroyed the 
original climax of bluebunoh wheatgrass, seriously redu- 
cing the curryirg 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 necessary, but the main requirements are to 
remove the.undesirable existing vegetation and seedthe 
land to suitable grasses. Crested wheatgrtiss is one of 
the best because it tolerates very dry conditions, sur- 
vives close grazing and is best for use in fa11 and 
spring (11). 

Perhaps the most important asset of the area are 
the hot summers, which cari be utilized to get good yields 
of alfalfa, and which permit the production of heat- 
loving vegetables. Table 7 gives the recomiended crqps 
and probable yields of the classified soi1 types (15). 
Alfalf'a could be produced on a11 i>ut two soi1 types, but 
vegetables are much more restricted. 'The agproximate 
total acreages sui-table for commercial vegetüble ijroduc- 
tion are as follows: 

Crap 
Onions 
Tomatoes 
Cucumbers 
Peppers 
Asparagus 
Carrots 
Cantaloupes 
Sweet Corn 
Potatoes 
Late Potatoes 

Acreage 
672 

5;025 
5;025 
3,947 
3;457 
2,421 
1,078 
3,947 
3; 947 
1,779 

Iviixed Acreage* 

1% 
'445 

4445 
1,250 

445 
445 

The above acreages indicate the best land in the 
map-area, 
forage. 

much of which is used for the production of 
TO attain these limited acreages would require 

changing the use of a large part of the land cultivated 
at present, 

Soi1 quality is the main limiting factor in grow- 
ing vegetables. r'eatures 'such as coarse textures, thin 
solums, heavy stone content and unfi-tvorable topography 
precludes their production in most of the area. Apart 

*Acreages of soi1 types having variable slopes and stoni- 
ness.. In these soi1 types, vegetables are limited to 
slopes up to 5% and to moderate stoniness (S or less), 
the exact acreage of which was not different 2 ated. 
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from stone removal, Little cari be done to alter these 
features. However, good yields could be .obtained by 
choosing the most suitaùle trop for each location. 

Good yields require good management. A major pro- 
blem is the 10;~ organic matcer content of most of the 
soils. A primary objective of soi1 management should be 
to maintain an adequate supply of actively decom-osing 
organic matter in the foi-m of trop residues, green manure 
crops an& barnyard manure? If an intertilled trop is being 
grown, there should be grovision to rotate with a green 
manure trop every three or four years, Austrian ilinter 
Peas soiisn early in the spring, followed by Siberian biillet 
in the summer , permits the growing of two green manure 
crops in one season, and the incorporation of a large 
quantity of organic matter. One of the most desirable 
results of this practice would be the maintenance of a 
good soi1 structure, which improves tilth. 

Under the nrtural conditions, the low organic matter 
content of the soil,also means a lovCleve1 of naturally 
occurring nitrogen. Etrogen fertilization is necessary 
for non-leguminous crops. 'biLhen planting a legume such as 
alfalÎu, theseed should be inoculated. 

Phosphorus and potassium are the other mjor 
nutrients which may be limitihg to plant growth. Analyses 
of samples taken during the soi1 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 
o$?hes, particularly those of coarse texture having thin 

. 

The test values reported in Tables 10 and il do not 
express the absolute amounts of nutrients svailable for 
plant growth, but they are an index of‘ the relative 
amounts available, 1;7or exemple, a test OI' 20 lbs. per 
acre of phosphorus does no-t mean 20 lbs. uvailable for a 
trop during a growing season. In consequence, the test 
values become more meaningful when they are correlated 
with actual availability to the growing plant. This cari 
be accomplished only by controlled test correlation experi- 
ments, and only limited information is available ìor 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, 
for example, cari give maximum yields when the phosphorus 



Table: 4 
CLASSIr'ICATIOi\~ OF SOILS ACCORDING TO 

SUITABILITY FOR IRHïG&TION (Acres) 

Snils 

Total Non- Irrigable Land Classes irri- irri 
1st 2nd 3rd 4th 5th gable gable Total -- 

Anglesey L.S. 
Anglesey G.L.S. - 
Anglesey S.L. 
Anglesey G.S.L. - 
Anglesey Stony S.L. - 
Anglesey P.S.I,. - 
Anglesey L. 
Anglesey G.L. 
Anglesey Sttiny L. - 
Anglesey Silt L. - 
Anglesey G. Silt L.. - 
Anglesey Series - 
Anglesey-Cache Creek - 
Anglesey-Cheetsum 
Anglesey-Epsom 
Anglesey-Jceross 
Anglesey Walhachin 
Barnes G.L.S. 
Barnes G.S.L. 
Barnes Series 
Barnes G.L,S.-. 

Savona S, 
Basque G.L. 
Basque Silt L, 
Basque G.C.L, 
Basque series 
Basque-Anglesey 
Basque-Cheetsum 
Basque-McAbee 
Bonaparte P.SiL. 
Bonaparte B.S.L.- 

SiL,L, 
Bonaparte L,-Si.L, 
Bonaparte L. 
Bonaparte Si.L. 
Bonaparte Si.C.L. 
Cache Creek G.S.L, 
Cache Creek Si.L. 
Cache Creek Si.L.- 

Si;C.L, 

10 
- - 
14 246 
24 332 

278 1:: 
19 46 
57 - 

3;9 144 
93 

- - 
- - 
- I 

Y5 
- 108 

25 
- - 

- - 

7 
18 16c 

74 
- - 

-< Go 
72 

71 3 - 

72 68 - 
304 - - 

34 8 - 
- 1,';; 3;; - 

- - 7 
..” - 58 20 

- - 76 - 76 76 

69 79 

2:; 4% 
785 1,141 

125 il2 
57 

-24 
80 
30 

460 
65 

7 
228 

35 

~- 
2; 1. 57 

553 - 55: 
123 - 123 

4,390 4,390 

$79 1;; 
583 583 
273 295 

336 
-22 
336 

E 

13 
50 

249 
564 

20 
228 

74 

249 

7;i 

74 

140 
304 

42 

79 
12 

477 
1,141 

125 
460 

65. 

1,858 
63 

250 257 
78 

68 
163 163 

8 8 
20 

228 

-78 ;i 
24.9 

281 1,025 
7 72 

74 

140 

3:i 
1,858 

63 
257 

78 

(Continued) 
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Table: 4 (Continued) 

Irrigable Land Classes Total NcM- 
irri--irri- 

SC?ilS 1st 2nd 3rd 4th. 5th gable gable Total 
Carquille G.S.L.- 

L.S. 
Carquille S,L, 
Carquille F.S.L.-. 
Carquille G.3.S.L. 
Carquille F.S.L.- 

Si.L. 
Carquille Si.L., 
Carquille Si.C.L. 
Carquille-Tremont 
Carquille-Tsotin 
Cheetsum G.F.S.L. 
Cheetsum 1;. 
Cheetsum G.Si.L: 
Cheetsum Si.L. 
Cheetsum Series 
Cheetsum-Anglesey 
Cheetsum-Basque 
Cheetsum-Rock 

Outcxp 
Chrome S.L. 
Chrome G.Y;L. 
Chrcme P.S.L. 
Chrome Si,L. 
Chrome-Carquille 
Chrome-Tsotin 
Clenes F.S.L. 
Clemes L 
Clemes Si-L. 
Clemes C.L. 

15 

4: 

Joeross S. 
Joeross L.S. 
Joeross S.;L. 
Joeross r'.S.L, 
Joeross 3',S.L;-L.S; - 
Joeross-Anglesey - 
Joeross-Bonaparte - 
Joeross-Lopez- 

Savona 
Lnpez S. 
Lopez L.S. 
Lopez S.L. 
McAbee Si-L, 80 
Ninaberriet Si.L. - 

18 118 
19 

114 144 52 233 163 
28 - 

70 
92 

-15 -. 15 - 

9 1 81 
- - 
- - 
- - 

- - 
6 114 

-31 42 22 
127 30 9 

24 121 11 
17 

6: 7: - 
151 78 - 

48 - - 
23 

22 162 

141 34 
60 - 
- - 
10 - 

- 153 
80 

-10 97 78 - 
242 - - 

- 108 

- . 

1;: 

71 

274 

-95 
32 

130 

243 

32 

42 
65 

-57 

10 

-17 

245 

22 - .22 
104 - 104 
330 - 330 
19 - 19 

285 - 285 
392 - 392 

;g I ;: 
366 - 366 
15 - 

110 - 1:: 
32 - 32 

220 - 220 
7,608 7,608 

278 
243 

278 
616 373 

874 
152 
15 
95 

166 
156 
17 
31 

158 
273 
48 
65 

249 

1% 
60 
57 
10 

-. 

4 
7 

-52 

874 
152 
15 

1SS 
156 
17 
31 

158 
273 
48 
65 

253 

17: 
60 

109 
10 

153 153 

y: y8 
124 124 
322 322 
353 353 

(Continucd) 
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Table: 4 (Continued) 

Total Nan- 

Soils 
Irrigable Land Classes irri- irri- 
1st 2nd 3rd 4th 5th gable Fable Total 

Mepa L.S. 
Nepa L.S.-L. 
Nepa S+E.-G.S.L. - 
Nepa S,L. 
Nepa L. 
Savona S. 
Savona S.-L.S. 
Savona L.S. 
Savona-Anglesey - 
Savona-Joeross 
Savona-Lapez 
Semlin S.L. 
Semlin S.L.-L. 
Semlin G.S.L. 
Semlin G.S.L.-G.L. - 
Semlin G.L. 
Semlin Si.L. 
Semlin G.Si.L. 
Taweel G.L.S. 
Tavveel G.L.S.-G.S.L. z 
Taweel S.L. 
Taweel G.S.L. 
Taweel G.S.L.-G.L. 
Taweel F.S.L. 
Taweel L, 
TaLveel G.L. 
TPaweel Si,L. 
Tavreel G,Si.L, 
Taweel Series 
Taweel-Anglesey 
Taweel-Barnes 
Taweel-Bonaparte 
Thompkn Series 
Tremont Si.L. 
Tsotin G.L.S. 
Tsotin G.S.L. 
Tsotin S.L. 
Tsotin Series 
Tsotin-Carquille 
Venables L. 
Venables Si.L. 
Venables Si.L.- 

Si.C,L, 
Venables S1.C.L. 

12 
58 

50 

57 
22 

164 107 
8- - 

29 

- - 

I - 
- - 

37 t; 
- 102 
- - 

60 383 
i6 

- - 

27 

82 

178 
28 
91 

153 
176 

31 

194 
184 

75 

-78 
161 
533 
431 

52 
3% 

8 
207 

28 

15: 
176 

31 

7: 
296 
184 

450 
94 

161 
536 
458 

2,570 
242 

- 388 2,262 
242 

2,;;; 

- 1;7 168 295 
80 216 296 

332 352 
- 72': 319 642 
- 176 215 391 3 

295 
296 
352 
642 
391. 

- - 1,665 1,665 
12 - 12 298 310 

- - 38 38 60 98 
- - 114 il14 - 114 

36 

50 

22 
35577 

8 
207 
340 

1s: 
176 

31 

;z 
332 
184 
508 

E 
161 
536 
458 

- - 757 757 
- 161 206 367 56 423 

- - 
-8 

2:: 2:; - 2:; 
20 - 28 - 

458 458 
- I 8 8 - 8 

14 13 - - 
30 192 324 - 

5Z 
1 

27 
546 

19 24 - - 55 - - - 58 - ;2 

(Continued) 
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Table! 4 (Continued) 

Total Ncn- 

Sails 
Irrigable Land Classes irri- irri- 
1st 2nd 3rd 4th 5th gable gable Total 

Walhachin St. S.L. 
Halhachin S.L. 
lialhachin F.S.L. 
Kalhachin St. L. 
Valhachin L. ~ 
Valhachiu Si.L. 
Walhachin Series 
WEjlhachin-Anglesey 
Y!'alhachin-Lapez 

- - - 372 $3 433 - 433 
- - 124 207 401 - 401 
- - 112 - 51 163 - 163 
- - SO 38 - 38 - 38 
- - - 

A. - 165 72 

-97 337: 1 30 

-‘. - I 71 3;1 
- - - 133 - 133 - 133 
I - 17 - 17 - 17 

Bluffs - - - - 4,996 4,996 
Swarnps - - - - 184 184 
Rock Outcrops - - - - 2,736 2,736 
Grave1 Pitt - - - - 44 44 

Abbreviations: 
S: Sand; L.3.; Loamy Sand; G.L-.S.: Gravelly Loamy Sand; 
S.L.: Sandy Loam; G.S.L.: Gruvelly Sctndy Loam; St; S.L.: 
Stony sandy Loam; F.S.L.: Fine Sandy Loam; L: Loam; G.L.: 
Gravelly Loum; St. L.:> .Stony Loam; Si.L.: Silt Loam; 
G.Si.L.: 
Si,C.L.: 

Grtivelly Silt Loam; G.C.L.: Gravelly Clay Loam; 
silty Clay Loam; C&L.: Clay Loam; G.P.S.L.: 

Gravelly Fine Sandy Loam. 

Total Acreages of Irrigable Land Classes: 

1st Class 231 Acres 
2nd I1 2,888 I 
3rd )1 3,2-60 " 
4th 11 6,631 ' 
5th It 11,455 'l 

Total irrigable land 24,465 Non-arable land 26,895 Ac$es 

Total acreage of classified area 51,360 Acres 



Angïesey 
Angleeey 
Anglesey 
Anglesey 
Anglesey 
Anglesey 
Anglesey 
Anglesey 
Anglesey 
Anglesey 
Anglesey . - 

Lcamy Sand 5'; 
Gravelly Loamy Sand 50 
Sandy Loam 50 6 
Gravelly Sandy L.!arn 50 6 
Stong Sandy Lcam 
Fine- Sandy- L?am 
Loam 
Gravelly Loam 
S-long Loam 
Silt Loam 
Gravelly Silt Loam 

Anglesey-Jceross C?mple,x 
Anglesey-Walhachin Cnmplex 
Barnes Gravelly Loamy Sand 
Barnes Gravelly Sr;tndy Loam 
Basque Gravelly Loam 
Basque Silt Losm 
Basque Gravelly Clcty Loam 
Basque-Anglesey Complex 
Basque-Cheetsum Complex 
Basque-McAbee Com-lex 
Bonaparte Pine Sandy L~a2 
J3.y naparte P-j-ne Sandy ~o.~~fl-. 

Si.L, 
Bonapzrte Lozm-Silt Loam 
Bîzaparte Lozm 
p-naFarte Silt Loam 
Bonaparte Silty C1a.y kam. 
Cache Creek Gravelly Sandy 

Loam 
Cache Creek Silt Loam 
Cache Creek Si,L.-Si,C.L, 

50 - 
50 G 
05 7 
46 !! 
46 7 

46 ii 5c 
50 6 
54 5 
54 5 
24 23 
24 23 
24 23 
39 10 
24 23 
24 23 
29 18 

Carquille Gravelly Sandy 
Loam-Lcamy Sand 

Carquille Sandy Loam 
Carquille Pine Sandy L3.m 
Carquille Gravelly Fine 

Sandy Loam 
rVarquille Fine Sandy Lcam- 

Silt Loum 
Carquille Silt Lw,m 
Carquille Silty Clay Loam 
Carquille-Tremont Corrplex 
Carquille-Tsotin Complex 

11 
11 

6 

6 
8-5 
6 
6 
6.5 

79 

'4% 
1,141 

125 
460 
65 
57 
24. 

553 
123 

376 

5: 
20 

228 

2% 

yil 
74 

329 
50 

1,987 
4,754 

521 
1,917 

249 
218 

92 
2;120 

472 
92 

1,400 
3"6 
274 

;;;; 
148 
809 

1,. 488 
144 
179 

26 20 0 140 
26 20 5 :04 
26 20 5 3.2 
24 23 5.5 1,558 
23 25 5 . 5 63 

303 
659 -3 

3$: 
121 

8 
6.5 
6 

257 

;: 

771 
188 
165 

36 7 

:5 2 

9r5 
8.5 
7 

104 
330 

66 
286 
687 

28 12 8 19 4-F 

25 16 
20 20 
16 25 

7 
6 
5.5 
5 

11 

285 
392 

7": 
366 

ii;4 
37 
87 

1,647 
(Continue?.) 
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Table: 5 (Continued) 
. 

Soi1 Type and Complex A* B* C* ID++ En 
Cheetsum Gravelly Pine Sandy 

Loam 25 20 
Cheetsum Loam 25 20 
Cheetsum Gravelly Silt Loam 25 20 6 
Cheetsum Silt Loam 25 20 
Cheetsum-Basque Complex .25 20 s 
Chrome Sandy LO;~I~ '33 12 
Chrome Gravelly Sandy Loam 33 12 8 
Chrome Pine Sandy Loam 27 16 7 
Chrome Silt Loam 23 20 6 
Chrome-Carquille Complex 23 20 6 
Chrome-Tsotin Complex 54 .5 11 
Clemes Zinc Sandv Loam 29 18 6.5 
Clemes Loam " 
Clemes Silt Loam 
Clemes Clay Loam 
Joeross Sand 
Joeross Loamy Sand 
Joeross Sandy Loam 
Joeross Pine Sandy 
Joeross Fine Sandy 

Loamy Sand 

26 20 6 
24 23 5&5 
23 25 5. 5 

;: 6 0 10 10 

Loam 46 ;  l ;*z 
Loam- 

46 7 9.5 
Joeross-Anglesey Complex 50 6 10 
Jeeross-Bonaparte Complex 39 10 8.5 
Joeross-Lope+Savona Complex 50 6 10 
Lapez Sand 2: 6 10 
Lopee Loamy Sand 9 " 
Lopez Sandy Loam 39. 

1: 
8, 

NcAbee Silt Loam 23 25 5.5 
Wnaberriet Silt Loam 10 30 4 
Nepa Loamy Sand 46 7 9-5 
Nepa Loamy Sand-Loam 41 9 9 
Nepa Sandy Loam-Gravelly 

Sandy Loam 
Nepa Zandy 'Loum 41 9 ; 
Nepa Loam 37 11 8 
savona Sand 50. 6 10 
Savona Sand-Loamy Sand 6 10 
Savona Loamy Sand 5: 6 10 
Savona-Anglesey Complex 50 6 10 
Savona-Joeross Complex 6 10 
Savona-Lopez Complex 6 10 

1:: 
32 

220 
243 
152 

15 
95 

166 
156 

17 
31 

158 
273 

48 
65 

249 

175 

60 
57 

1:: 
90 
78 

124 
322 
353 

50 
22 

57 
353 

8 
207 

;1 
153 
176 

31 

22; 

;Ii 

418 

2:; 
318 
299 

76 

75 
342 

59z 
270 

1,037 
169 
671 

238 
237 

32 
637 

7% 
403 
617 
294 
192 

75 

195 
1,206 

24 
862 
117 

57:: 
733 
129 

(Continued) 
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Table: 5 (Continued) 

Soi1 Type and Complex A" B* C* w E* 
Semlin Sandy Loam 32 15 7 
Semlin S;zndy Loam-Loam 32 15 7 
Semlin Gr-zvelly Sandy Loam 32 15 7 
Semlin Gravelly Sandy Loam- 

Gravelly Loam 32 15 7 
Semlin Gravelly Loam 29 10 6.5 
Semlin Silt Lotim 29 18 6.5 
Semlin Gravelly Silt Loüm 29 18 6.5 
Taweel Gravelly Loamy Sand 46 7 9.5 
Taweel Gravelly L.S.-Gravelly 

46 7 9.5 
36 12 8 

Sandy Loam 
Taweel Sandy Loam 
Taweel Gravelly Sandy Laam 
Taweel Gravelly Sandy Loam- 

Grtivelly Loum 
Taweel Pine Sandy Loam 
Taweel Loam 
Taweel Gravelly Loam 
Taweel Silt Loam 
Taweel Gravelly Silt Loam 
Taweel-Anglesey Complet 
Taweel-Barnes Complex 
Taweel-Bonaparte Complex 
Tremont Silt Loam 

36 12 8 

36 12 8 
36 12 8 
32 15 7 
32 15 7 
32 15 7 
32 15 7 
39 10 8.5 

5 11 2: 15 7 
15 30 5 

Tsotin Gravelly Lsamy Sand 
Tsotin Gravelly Sandy Loam 
Tsotin Sandy Loam 
Tsotin-Carquille Complex 
Venables Lotim 
Venables Silt Loam 
Venables Silt Loam-Si.C.L. 
Venables Silty Clay Loam 
Walhachin Stony Sandy Loam 
Walhachin Sandy Loam 
Walhachin Xne Sandy Loam 
'klhachin Stony Loam 
Walhachin Loam 
Walhachin Silt Loam 
Balhachin-Anglesey Complex 
Balhachin-Lapez Complex 

54 
5 11 
5 11 

Ei: 5 5 11 11 
18 30 5 
18 30 5 
18 313 5 
16 30 5 

446 7 7. 9’5 
$ 8 85 
41 ; 8:5 
41 9 8.5 

50 6 6 10 10 

Y2 
296 

227 
195 
789 

184 

45: 
94 

161 

491 
1,107 

145 
227 
617 

536 2,055 
458 1,374 

2,570 7,710 

242 
295 
296 

24; 
391 

12 
38 

114 
367 

241 
28 

8 

5z 

58 

433 
401 
163 

38 

3;: 
133 

17 

726 
885 

;;9 
1,712 
1,043 

39 
171 
3oi:- 
459 
189 

1,093 
126 

36 

8:; 

7; 
1,GCîO 
1,537 

598 
130 
102 

1,141 
554 

71. 

Total acreage and water 
requirements 24,465 71,935 

Note: See Table 6 for abbreviations and definitions of -- 
A, B, C, II, and E. 
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Soi.1 Type and Complex A* B* C* D" E* 
Bonaparte Xne Sandy Loam 
Bonaparte Fine Sandy Loam- 

Silt Loam 
Bonaparte Loam-Silt Loam 
Bonaparte Loam 
Bonaparte Silt Loam 
Bonaparte Silty Clay Loam 
Carquille Fine Sandy Laam 
Carquille Gravelly Pine 

Sandy Loam 
Carquille Fine Sandy Loam- 

Silt Loam 
Carquille Silt Loam 
Carquille Silty Clay Laam 
Carquille-Tremont Complex 
Chrome 3i.ne Sandy Loam 
Chrome Silt Loam 
Chrome-Carquille Complex 
Clemes Fine Sandy Lcam 
Clemes Loam 
Clemes Silt Loam 
Clemes Clay Loam 
McAbee Silt Loam 
Tremont Silt Loam 
Venables Loam 
Venables Silt Loam 
Venables S.L.-Si.C.L, 
Venables Silty Clay Loam 

45 18 10 74 277 

39 20 
39 20 9 
39 20 9 
32 23 7.5 
32 25 7.5 
37 16 10.5 

45 12 

37 16 
28 20 
21 25 
21 30 
49 16 
39 20 
39 20 

47 18 
39 20 
34 23 
32 25 
32 25 
21 30 
23 30 

13 

lC.5 
8.5 
7 
6.5 

12.5 
10 
10 
10.5 

9 

Y.5 
7.5 
6.5 
6.5 

23 30 6.5 
23 30 6.5 
21 30 6,5 

140 455 
304 988 

42 1% 
1,858 4,955 

63 168 
330 1,017 

19 

285 
392 

;o” 

95 
166 
156 

31 
158 
273 

48 
322 
367 

5:: 
55 
58 

71 

879 
915 

122 
388 
539 
507 
124 
513 
773 
128 
859 
642 

52 
1,046 

105 
101 

Total acreage and water 
requirements 5,907 15,809 

Abbreviations: Si.L.: Silt Loam; Si.C.L.: Silty Clay Laam; 
L.S.: L~iamy Sand 

*A - Parm delivery requirement in acre-inches. 
‘kB 
*Cc 

- Interval between irrigations in days. 
- Carrying capacity of the irrigation system for peak 

month in acre-inches. 
"D 
"E 

- Irrigable and potentially irrigable land in acres. 
- Total water requirements for each soi1 type and 

complex in acre-feet. 



Table: 7 

I  

STjIT~~Zii C!ROi)b ALW PROBABLE YIELDS PER.ACRE 

Soils 
Alfalfa Onion Tomato Cucumber Pepper Asparagus Carrot Sweet Corn Potato 

Tcns Tons Tons Tons Tons Tons Tons Dozen Tons- 
Anglesey Series and Complexes 4.5 NR NR NR 
'Barnes Series 

S:Z 
NR NR NR 

Easque Series and Complexes NR NR NR 
Eonaparte Series 6.5 NR 
Cache Creek Series 

:15 8 
4.5 NR NR NR 

Carquille Series 5.0 N-R 
Ni 

XR 
Carquille Complexes 5a.o NR NR 
Cheetsum Series and Complexes 5-.5 
Chrome Gravelly Sandy Loam NR 
Chrome Series and Complexes ;.:..g ix" NR NNRR 
Clemes Fine Sandy Loam ?.'O 12 15 8 
Clcmes Loam-Silt Loam 
Clemes Clay Loam 77:: 

NR 15 8 
NR NR NR 

Joeross Sand NR NR 
J.oeross Loamy Sand 20" 

f5:o 
NR NR 52 

Jceross Sandy Loam NR 8-9 6 
Joercss Fine Sand Loam-L.S. 6 ..O NR 8-9 6 
Joercss Complexes 6 60 NR NR NR ', 
Iopez Sand 6.0 NR 
Iopez Loamy Sand-Sandy Loam 6..0 10-12 8:; 5:; 
.- 
X.. S-. : Loamy Sand 
KR: Not Reccmmended. 

*: Late Potatoes Only 
*JC: Vegetables limited to slopes up to 5$, and moderate 

NR NR NR NR 
NR NR 
NR iii 

NR 
NH NR 

3 2 NR 
NR 

1,200 
NR NR N-PL 

NR. NR 8 NR 
NR .NR ti NR 

NR 
NR 

2 
2 

NR 
NR 

2 
2 
2 

NR 
NR 

2 

NH 
NR 

l-5 
l-5 

NR 
NR 

i:: 
1.5 

NR 

NR 
8 

NR 
NR 
NR 
NR 

7 
8 

NR 
NR 

8 

stoniness (S3) 0.2 less 

NR 

1,coo 
1,000 

NR 

7ooR 
800 
800 
NH 

NR 
IN-R 
NR 
12 

10-i% 
NR 

NR !, 
10-U* 

8s 
8 I 

NR 
NR 

8- 9-n" 
g-10** 
g-10** 

NR 
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Table: 7 (Continued) 

Soils 

McAbee Silt Loam 
Minaberriet Silt Loam 
Nepa Loamy Sand 
Nepa Series 
Savona Sand-Loamy Sand 
SaTona Loamy Sand 
Saxona Complexes 
Senlin Series 
Taveel Series 
Taveel. Complexes 
Tremont Silt Loam 
Tsc)tin Series 
Tsctin Complex 
Ver:ables Series 
Waihachin Series 
'tialhachin Complexes 

Alfalfa Onion Tomato Cucumber Pepper Asparagus Carrot Sweet Corn Potato 
Tcns Tans Tons Tons Tons Tcns Tons Dozen Tsns 

765 NR 15 8 2 2 IGR 1,000 10 
Brome gress or other grass only - Drainage required 

7.0 10 6-8 2 NR NR 800 g-10 

5:: 
" 15 8-9 3 NR 8 1,000 10-12 
NA NR NR Nli NR NR NH 

El 
I!n? NR 5Ns .2 1.5 7 700 8- g** 
g g 

NR NR NR NR NR NR 
6.5 7 3# NR &JR NR m** 

20 
NR NR NR NR NR NR NH NR 
NR NR NR NR NH NR NR JJR I 

Reed Canüry, Brome, Sweet Clover - 4 tons 
Ni{ NR NR NR mi NR NR NR 2 
m NR NR NR NR NR NR NR I 
Nd NR NR NR NR NR NR NR 
NR 10 3g NB NR NR NR** 
NR 10 6 3# ,NR NR NR NR** 

NR: Not Recommended 
*: Late rotatoes Only 

**: Vegetables limited to slopes up to 5%, and moderate stoniness (Sg) or less 
+JE Ci3ntaloupes 
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test indicates 4'3 lbs. per acre, but onions recjuire about 
one hundred pounds per acre for optimum production. As 
more local Îield data becomes available, the rates of 
fertilizer application, and the trop groupings may be 
altered or refined. The values presented in Tables 8 and 
9 are not.valid for test procedures that are diÎferent 
from those outlined in this report. 

The other main problem in the mapped areu is the 
concentration of soluble salts in the subsoils of most 
soils. Under naturai conditions, the salts generally 
occur at sufficient depth to be of little concern. Kow- 
ever, when the land is irrigated, solution and movement 
of the salts cari o.ccur. Since seepage water tends to' 
accumulate downslope and in depressions, the salinization 
'of a considerable ,acreage is possible, F-or example, 
Tremont Silt Loam, a saline soi1 type, is probably the 
result of existing irrigation. Areas of potenti.al seepage 
are often associated with the better, finer textured 
soils, SO the prevention of seepage is important. Studies 
on the probability of salt movements should be undertaken 
before large scale irrigation works are installed, or as 
soon as new seepages are noticed. Salt movement is not a 
problem in soils derived from sandy or gravelly river 
terraces or eolian deposits, which have porous .substrata, 

Table: 8 

Soi1 Test Values for Phosphorus 
lbs. (P) per Acre* 

5 0 
5 . ..*..,c* 10 . 

10 . . ...*... 15 D 
5 

1::: 4e,. 

15 . . . . . . . . . 

1: . C.. . . 15 10 20 30 ,..*..*.* . . . . . . . . . 49 ;z : D 
15 . . . 20 . ..s 4.0 ,a...*... 60 o 

::: ;; ..en *..e 75 60 .e.....e-i ,... * . . . . 100 75 . . 
Barley Alfalfa Asparagus Onion 
Oats Carrots Potatos 
RYe WhecLt Tomatoes 
Grass Sweet Corn 
Corn Cucum3ers 
Pasture 
Clover 

il 

t 

Zecommended i'hosphorus 
Application, 

lbs, 3205 per Acre 

.................. 200 

.................. 175 

.s....,,.......... 150 

.................. 125 

.................. 100 

..E..,.,*...*....C 

,......d.......... ;: 

.J...***.*.**..Y.* 25 
O*..P..."n..a*s.". 15*s- 

*Tn obtain lbs. 
mültiply >y 2. 

per acre of phosphorus from Table 11, 

**15 lhs, P2 0 is recommended as starter fertilizer 
regardless o 2 soi1 test. 
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Soi1 Test Values for Potassium, 
lks. (K) per Acre* 

Kecor;unended Potassium 
Application, 

lbs. K20 per Acre 

70 * 

70 

. . . . . l ., 100 . 

;FI ::: 100 

. . . . . . . . 130 * 

70 1: 100 . . . 130 
. . . . ..a. 160 . 

.* . . . . . . 203 . 

1CO .t 130 . . . 160 . . . . . . . . 250 . 
130 . . 160 . . . 200 ..ç..... 300 . 
160 . . 200 . . . 250 a....... 350 . 
200 . . 250 . . . 300 . . . . . . . . 400 . 
Barley Clover Alfdlfa Asparagus 
Oats corn Carr3ts Potatoes 
RYe Swee t Cucumbers Bnions 
Viheat Corn Tornatoes 
Grass 
Pasture 

................. 300 

................. 250 

................. 200 

................. 150 

................. 100 

. . . . . . ..*..*..... 80 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  : :  

. . . . . . . . . . . . . . . . .  20*++ 

*TO obtuin lbs. per acre of potassium iron Table 10, 
multiply by 782. 

**At these levels response to potassium fertilization is 
not likely, but 23 lbs. per acre cari be ddded to small 
areas on a tria1 basis. 

CHE:LcCdL AxIJY5ES 

Partial chemical unilyses tire presented for nost 
soils occurring in the may-aren. The analyses provide 
information ,uertaining to the ckssification of -i;hese 
soils, snd serve as ü general guide to their fertility 
and management. It oust be xtentioned, however, chat the 
fertility status of individus1 farus would vary considerably 
acuording to past nun;-tgelnent practices and dlso that the 
nwber of analyses performed are too limited to rwxe posi- 
tive fertilizer recowendations. The remards made are 
generalizations, intended to indicate general trends and 
to serve as a basis for further investigational wor'k. 

The following brief discussion of the various soi1 
properties is given as an aid to the interpretation of the 
chemical data presented in Tables 10, 11, and 12, 
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Soi.1 Reaction: 

Pure water has a pH of 7, a value which represents 
neutrality. Values less than pH 7 denote acidic conditions 
while those above pH 7 alxaline conditions. The pH range 
for soils may vary from about 3 to 13. Soils in the 
Ashcroft area range mainly from pH 7.0 to 8.5. 

Soils viith 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 considerablti 
amounts of exchangeable sodium und sodium carbonate. 
Plants vary in their ability to grow at difierent pH values, 
and while no single factor may be responsitile for limiting 
growth, an important consideration is nutrient availability. 
For example, in alaaline soils growth may be limited by the 
low availability of ghosphorus, zinc, iron, manganese, and 
boron. Soils zith 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 liiaited and only alkaline tolerant crops 
should be grown. Soils hiith pH values above 8.5 are 
strongly alicaline. Cith special attention, alicaline 
tolerant plants may rnizke Îair grovrth, but generally recla- 
mation measures are necessciry bef'ore such soils cari be 
successfully farmed. 

Organic Natter: 

The content of organic matter in the soi1 may vary 
from less than one percent in minera.1 soils to as high as 
one hundred percent in organic soils. The maintenance of 
an adequate supply of organic matter is one of the most 
important requirements of soi1 Ïertility and management. 

Organic matter contributes to plant growth through 
its effect on the physical, chemical and biological pro- 
perties of the soil, iïiost if not a11 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 before 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 
compounds that bind soi1 pizrticles into structural units 
cizlled aggregates. These aggregates help maintain a loose, 
cpen granular condition which imyroves 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 organic matter in the soi1 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 beneficial to plant root development. 

Phosyhorus: 

Phosphorus is one of the major elements essential 
for plant growth, Gost of the total phosphorus occurs in 
forms not immediately available to -i;he growing plant. 
Available soi1 phosphorus originates from the breakdown 
o.f soi1 minerais, soi1 organic matter, or I'rom previous 
additions of phosphate fertilizer. Only inorganic phos- 
phorus is utilized by higher plants, and organic phosphorus 
forms must first be mineralized by organisms. 

The chemistry ot phosphorus is complex, but a know- 
ledge of a few basic principles vii11 aid in its utiliza- 
tion. 

One characteristic feature of soi1 phosphorus is 
its ion solubility in the soi1 solution. Phosphorus 
applied as fertilizer changes into less soluble compounds 
similar -LO the native forms present. This process is 
called fixation, The nature oÎ the fixation may acfect 
phosphorus iertilizer efficiency differently on different 
types of soil. Acid soils contain a large excess of 
active iron and aluminum while ulsaline soils an excess 
of calcium,. These elements combine i-$rith water soluble 
phosphorus producing less soluble compounds. Iron and 
aluminum phosphates are least soluble a-t pH. 4, .b:iith their 
maximum uvailability in the pH range of 6.5 to 7.0. As 
the p1-i increases from 7 to 8.5 in alkaline soils, the 
availabili%y of phosphorus decreases as LL resült of the 
formation of calcium phosphates. 

The fixat,ion processes taire place quite rapidly sz 
that applied phosphorus does not move any appreciable . . 
distance through the soil. This means that the plant 
root must move to the phosphorus rather than the phosphorus 
moving to the plant root 8s is the case for nitrogen. 
Consequently, phosphorus should be distributed th.roughout 
the cultivated layer either .by discing or drilling. 
dress applications 

Top- 
are beneficial primarily when the trop 

has abundant leeding roots in the Upper one or two inches 
of soil, a condition which occurs most commonly in humid 
areas or in irrigated soils. In most dry farmed soils, 
the T?ots tend to concentrate at lower depths, although 
this 1s somewhat dependent on the type ,of plant and rooting 
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 it is utilized by plants in rather large atiounts. 
It is fairly exijensive to supply, and is easily lost from 
the soil. A major factor in successiul Iarming is the 
ability to maintain an adequate nitrogen suyply. 

The atmosphere is the ultimate source of soi1 nitro- 
gen. Higher plants cannot utilize gaseous nitrogen 
directly and it must first be combined b.;ith other elements, 
a process called nitrogen-fixation. One oÎ the chieÎ 
methods of this transfer is through the agency of micro- 
crganisms inhabiting the soil. The nitrogen-fixing 
aerobic bacteria Town 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 
alsa makes a considerable contribution to the total nitro- 
gen content of soils. Aside from the nitrogen attributable 
tc micro-biological activity some is washed into the soi1 
each year as a result of electrical storms. 

Despite the large amounts of nitrogen released in 
the soi1 each year, the reserve of available nitrogen is 
never very great. This in conjunction with the very large 
amounts removed by leaching and trop production maLies it 
necessary for an adequate fertilizer program to bs under- 
taken. The addition of green caver crops and trop residues 
enhances the nitrogen content of the soi-l. In a general 
way it cari be said that 75 to 100 pounds of nitrogen per 
acre should be available for trop growth. Sanagement 
practices should be such that a moderate level of available 
nitrogen is always yresent in the soi1 for trop use. It 
must be stateti that organic sources of nitrogen Will never 
completely satis-l;y the trop requirements and thus the 
proper use of commercial inorganic fertilizers is impera- 
tive in any soi1 management program. 

The dependence of nitrogen availability on microbial 
activity m&es 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 cari be determined primarily by taking 
into account previous yields an& cropping history, kinds 
of residues returned to the soil, adequacy of other 
nutrients, the weather and soi.1 conditions. Analytical 
values of total nitrogen cari serve only as a partial 
guide, and the following levels may be used: 
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Very 10~1 .lO% 
Low .10 - .25% 
Medium .25 - .40$ 
High .40% plus 

Cation Exchange Capacity and Exchangeable Cations: 

The minera1 and organic particles of soils exhibit 
cetion exchange properties. The particle surf-ces are 
negatively charged, and positively charged cations are 
adsorbed on the particle surface to counteract their nega- 
tive charge. The soi1 is a heterogeneous system of solid, 
liquid and gaseous components in various proportions. 
The solid component of the soi.1 is made up of primary 
minerals, clay minerals and hydrous oxides, together with 
organic matter and living organisms. In this heterogeneous 
system the soi1 solution acts as the medium by which the 
exchange of ions between members of the diîferent phases 
are made possible, even when the reactants are not in 
direct contact. 

This ability of the soi1 to hold exchangeable 
catlons is termed the cation exchange capacity, and is 
expressed as milli-equivalents of cations required to 
neutralize the negative charge of 100 grams of soi1 at 
pH 7. Depending upon the content oÏ organic matter and 
the type ard content of clay minerals present, the cation 
exchange capacities range Îrom practically ni.1 to over 100 
milli-equivalents per 100 grams of soil. One milli- 
equivalent of calcium per 100 grams of minera1 soi1 is 
roughly equivalent to 400 pounds of calcium per acre to 
plow depth or the amount oÎ calcium in 1,000 pounds of 
pure limestone. 

The cation exchange properties of soils influence 
plant nutrition. Nutrient cations held as exchal-igeable 
bases are in an available state, but not easily leached 
from soils, Since the cation exchange capacity of a soi1 
depends on the content of organic matter and clay, there 
is variation in behavior between soi1 types, and between 
soi1 horizons of the same profile. Total cation exchange 
capacities below 5 milli-equivalents per 100 grams of soi1 
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 sodim are the most abundant exchangeable cations. 
Their proportions vary from soi1 to soil, depending on 
inherited characteristics and past management practices, 
Hydrogen and aluminum are the predominant exchangeable 
cations in most acid soils. Calcium and magnesium are 
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most common in nearly neutral soils, 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 pot assium levels constitute an impor- 
tant indiCatiGn of the potassium supplying poser of a 
soil. The exchangeable potassium is in equilibrium with 
less available minera1 and Lixed forrns. os exchangeable 
potassium is removed by plants, potassium is graduczlly 
released from the less available forms to restore the 
equilibrium. The maintenance of an adequate exchangeable 
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 
crops is presented in the section on agriculture. 

Exchangeable soàium is an impLlrtant constituent 
that cari profoundly afrect the physical properties of j. 
soil. If the exchange complex contains agpreciable 
amounts of sodium, dispersion of soi1 particles Will 
occur. Such a condition causes the soi1 to puddle, pro- 
motes poor aeration and water availability; puddling is 
most detrimental in fine textured soils. If the exchange 
complex becomes more than 10 to 15$ saturated with sodium, 
nutritionül àisorders are likely to occur. 

Conductiv3.Q: 

The content GÏ' soluble salts in the soi1 solution 
is estimated electrically through conductivity measure- 
ments. The greater the conduztivity the greater the con- 
tent of soluble salts present in the soi7 solution. The 
greater the soluble salt concentration the greater the 
Gsmotic pressure against which Plants must draw their 
nutrients. Conductivity measuremcnts are estimated in 
terms of millimhos per centimetre (electric~l conductivity 
x 103). Concentrations 09 soluble SaltS OP' fOUr or more 
millimhos/cm, are considered harmful to normal plant 
growth although the amount of damage at any particular 
level varies with the sait tolerance of the trop. 

Soluble Cations: .-,_._ 

In regions of loti precipitation, soluble salts 
accumulate in soils which are subject to seepage and res- 
tricted drainage. The salts usually present consist of 
sulphates and chlclrides of calcium, .magnr:siytm. and sodium. 
Such salts produce harmful effects to plants by increasing 
the sait content of the soi1 solution, and in some cases 
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by increasing the degree of saturation of the soi1 exchange 
complex with sodium. The latter efiect occurs when the 
soluble constituents consist largely oi 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 
cari be calculated using the values otitained for calcium, 
magnesium and sodium in a saturated soi1 extract. Depend- 
ing upon the conductivity wnd 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., but the exchangeable-sodium-percentage 
is less than 15. In no case does the pH exceed 8.5 

b. Man-saline - Alsali Soils - the exchangeable-sodium- 
percentage of these soils exceeds 15, but the soluble 
Salt contents are low. Usually the pH exceeds 8.5 

C. Saline-Alkali Soils - the conductivity values are greater 
than 4 millimhos/cm., and the exchangeable-sodium- 
percentage exceeds 1-j. The pH readings may vary consi- 
derably, but are commonly less than 8.5 

The kinds and relative amounts of salt a soi1 con- 
tains places it in one of the classes described above and 
governs the recommendations made regarding its reclamatson. 
The reclamation of saline soils requires leaching only, 
providing drainage is adequate. Zeplacement of the 
exchangeable sodium is required for the reclamation of 
non-saline-aL;ali soils, and this cari be accomplished by 
the application of an amendment such as gypse or süiphur. 
Saline-alkali soils require both leaching and the addition 
of an amendnent for their reclamation. 

Xethods of Anal,yses: 

Deternination of cation exchange capacity was by 
the method described by Beach (13). Total exchangeable 
bases were determined on the ammonium acetate extract. 
Exchangeable potassium and sodium were obtained by use of 
a Beckman B flame spectrophotometer. Versenate titration 
with Erichrome Ulack T indicator was used to determine 
exchangeable c&cium plus magnesium, Calcon indicator was 
employed to obtain calcium alone. The percent organic 
mat-ter OI soi1 samples was obtained by the wet combustion 
method, also described by Beach (13). 

Total nitrogen was determined by the procedure 
described by Atkinson (l), with the modification that 



- 79 - 

selenium was used as the catalyst, as suggested by 
Bremner (2). Available phosphorus wtis estimated by extrac- 
tion with sodium bicarbonate as described by Olsen (12). 

Interpretation of Chemical Analyses: 

(a) Table 10 

This table presents data pertaining to the Catirjn 
Exchange Capacity and Exchangeable Cations of selected 
soi1 profile horizons and composite surÎace samples. The 
reaction of the surface horizons of most soils are neutral 
to mildly alicaline, becoming moderately to strongly alka- 
line in the subsoils. 1111 soils are highly base saturated, 
indicating that leaching is slight in this area. Abundant 
quantities of calcium and magnesium are present in a11 
soils. Exchangeable potassium is adequate to abundant in 
the better textured soils. In fac-r; certain soils ouch as 
McAbee and Semlin series show unusually high amounts of 
exchangeable yotassiu!.m. Coarse textured soils with thin 
SO~U~S such as Anglesey, Xepa, Taweel, and Tialhachin series 
contain the lowest timounts. Exchangeable sodium is at a 
10~7 and safe level in the surface horizons of most soils. 
Soils with modertitely fine textured or impervious subsoils 
(eg. Basque and Clemes series) often show exchangeable 
sodium levels of 15% or more. It is only in the Cache 
CreeL series that the surface horizons show exchangeable 
sodium levels harmful to plant grov:th. 

(b) Table 11 

This table lists the organic matter, nitrogen and 
available phosphorus levels for the profile horizons oi‘ 
most soi1 types and selected composite surface saraples. 
Most of the soils developed under a grass vegetation, and 
the organic matter is concentrateti in the Ah horizons, 
beneath which it generally decrcases abruptly. Certain 
coarse textured fans and terraces do not shos;~ this abrupt 
incretise, as the subsoil horizons also contain appreciable 
organic mat-ber contents. This may be due to the excellent 
root distribution in these soils, The same distribution 
pattern dlso ;tpplies to the MU11 Regosols derived from 
alluvium, although in this case buried suriace horizons 
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, viith occctsiorul higher values in the surface 
two to three inches. The highestooganic contents occur 
in the Meadow soils, a ïactor 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 &nd nitrogen levels. The nitrogen levels 
in the surface horizons of the Brown soils ranges mostly 
between .05% and .2%, i;iihile those in the Xeadow soils vary 
from .25$ to .35$. The carbon to nitrogen ratios of a11 
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 trop 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 uvailable phosphorus levels, on the average, than 
those of pH 7.8 or more. Many of the surÎace horizons of 
pH 7.8 or more contain free lime, and these particularly 
show low phosphorus values. It appears lizely that a11 
the soils require some phosphorus fertilization, 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 estimated exchangeable-sodium- 
percentages of saline soils. These data indicate that 
with the exception of the Cache Creek series, a11 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 soi1 is 15s tc 16%, 
and the soi1 cari be classed as Saline-Alkali (6). TO 
reclaim these soils, the usual procedure involves both 
leaching and the addition of an amendment such as gypSUm. 

However, in this case, there is a high test for soluble 
sulphates and it is 'Tery 1iXely that additions of gypsm 
would not be necessary. 
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Table: 10 

Cation 
Exchange Exchangeable Cations Percent 

Soi.1 Type Capacity Le./100 gms Base 
pHm.a/lOO Satura- 

Horizon Depth 1:l gm Ca Mg K Na Total tien 

Awlese,y Gravelly SanCfvLoam - Rego-Brown Soi1 
Ah1 o- 2" 7.9 17.52 10.25 4.40 1.50 0.23 17.52 93.5 
Ah2 2- 9 7.4 23.15 13.45 5.57 0.16 0.26 19.44 84.0 
Ck-IICB 9-19 8.4 14.54 22.86 0.14 0.58 23.58 100.0 

Basque Silt Loam - Orthic Brown Soi1 
Ah1 O-2$" 7.4 19.89 13.29 3.46 1.80 0.16 18.71 94.1 
Ah2 25- 8 7.7 17.56 7.78 5.97 1.58 0.16 15.49 88.2 
AB 8-11 7.6 18.09 6.64 8.90 0.93 0.27 16.74 92.5 
IIBm Il-16 7.9 15.40 8.03 8.09 0.67 0.34 17.13 100.0 
IICB 16-21 8.4 9.10 16.74 5.99 0.28 0.31 23.32 100.0 
Basque Silt Leam Composite 
itl 0- 6" 7.1 25.77 11.17 9.27 1.21 0.60 22.25 86.3 

Bonaparte Silt Loam - Rego-Brown Soi1 
Ah1 O-29' 7.4 16.41 9.29 3.02 1.68 0.14 86.1 
Ah2 2% 8 

14.13 
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 
CK 14-34 8.6 10.22 18.88 5.30 0.18 0.50 24.86 100.0 
IICS 34f 8.0 10.86 13.46 4.59 1.21 0.97 20.23 100.0 
Bonaparte Silt Loczm Composites 
$1 O- 6" 7.6 16.21 #4 10.46 3.59 0.93 0.14 15.12 93.3 O- 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 Soi1 
Ahsl 0- 2" 8.0 8.92 17.16 3.17 1.31 1,46 23.10 100.0 
Ahs2 2- 5 7.9 13.03 17.07 6.29 0.94.>2.50 - 100.0 
Ahsg 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 0.1632.50 - 100.0 

: Greater than 

(Continued) 
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Table: 10 (Continued) 

Cation 
U”I- cn4l Type Exchange 

Capacity 
Exchangeable Cations Percent 

Base 
pHm...&OC m.e./lOO @s Satura- 

Horizon Depth l:.l -&n Ca Mg K Na Total tion 
Chrome Silt Loam - Xull Regosol Soi1 
Aa 0- 6" 8.0 25.07 31.30 0.68 0.37 32.35 100.0 

Cl 6-13 8.1 18.58 28.27 >2.50 0.66 C2 13-18 8.1 24.70 33.02 2.48 0.68 36,18 ;;::: 
PAh 18-2'3 8.3 25.39 13.46 11.79 0.49 0.53 26.27 100.0 
c3 23-28 7.9 24..53 11.10 11.21 0.35 0.54 23.20 94.6 

Clemes Silt Loam - Orthic Brown Soi1 
Ah1 0- 3" 6.5 39.85 11.20 9.97 10.51 0.38 32.06 80.5 
Ah2 3- 8 7.4 44.63 14.39 11.17 10.00 2.03 37.59 84.2 
Bm 8-17 7.9 49.89 14.21 18.91 7.51 7.71 47..80 95.8 
BC 17-26 8.8 46.37 18.83 19.33 5.38 10.74 54.28 100.0 
Ck 26-36 9.1 36.82 - - 2.92 12.29 '- '- 

McAbee Silt Loam - Orthic Brown Soi1 
Ah1 0- 2" 7.0 16.51 7.97 4.80 1.17 0.10 14.04 85.0 
Ah2 2- 9 7.6 18.12 9.37 7.21 0.41 0.29 17.28 95.4 
Bm 9-15 8.3 18.51 8.14 8.86 0.30 1.52 18.82 100.0 
NcAbee Silt Loam Composite 
#l 0- 6" 7.5 17.42 11.45 3.69 0.86 0.19 16.19 92.9 

Bepa Sandy Loam - Orthic Brotvn Soi1 
Ah 0- 7" 7.7 19.32 8.78 3.11 0.51 0.12 12:52 64.8 
Wil 7-11 8.0 14.57 9.34 3.49 0.11 0.18 13.12 90.0 
BC 11-14. 8.3 15.79 17.50. 4.92 0.09 0.26 22.77 100.0 
Nepa Sandy Loam Composites 
#l 0- 6" 7.9 15.18 10.87 2.90 0.35 0.15 14.28 94.1 
$2 0- 6 7.8 16.07 11.42 2.65 '0.29 0.18 14.54 89.8 

Semlin Gravelly Ltiam - Orthic Brown Soi1 
Ah1 0- 2" 6.9 32.33 11.60 8.99. 5.07 0.19 25.85 80.0 
Ah2 2- 9 7*5 40.04 15.75 13.48 3.26 1.64 34.13 85.2 
Bm 9-15 8.1 42.84 2.26 3.56 40.08 93.6 
Ck 15-28 8.6 39.59 18.4121z;79 

37167 
2.73 3.67 49.05 100.0 

IIC-c 28-t a.5 34.81 3.53 5.10 46.30 100.0 
Semlin Gravellg Loam Composite 
#l O- 6" 7.4 21.59 12.92 5.41 1.14 0.16 19.63 90.9 

3, Greater than 
(Continued) 



- 83 - 

Table: 10 (Continued) 

Cation 
Soi1 Type Exchange Exchangeable Cations 

Percent 
Capacity Base 

pH 1~/100 m.e./100 gms Satura- 
Horizon Depth 1:l gm Ca Mg K Na Total tion 

Taweel Gravelly Loam - Rego-Brown Soi.1 
Ah1 O-2&' 8.0 16.47 10.71 3.44 1.48 0.21 15i84 96.1 
Ah2 2-h- 6 7.6 18.68 11.32 4.76 0.33 0.24 16.65 89.1 
Ah3 6- 9 7.9 16.85 21.80 0.31 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 Loizra (1) and Gravelly Sandy Loam (2) Corûposites 
#1 0- 6" 7.6 17221 12.82 2.31 0.72 0.13 15.98 92.8 
#2 0- 6 7.5 17.26 14.16 3.74 1.47 0.16 19.53 100.0 

Valhachin Sandg Loai-n -- Orthic Brown Soi1 : 
Ah1 0- 3" 7;7 19.19 10.62 4.52 1.80 0.13 17.07 89.0 
Ah2 3- 8 7.3 I$L'72 11.61 4.76 0.18 0.18 16.73 84.8 
Bm 8-11 7.7 19.10 13.54 4.29 0.13 0.32 18.28 96.1 
IICB 11-19 8.3 12.35 22.94 0.13 0.29 23.36 100.0 
Walhachin Sandy Loua Composites 

$2 0- 0- 6" 6 7.9 7.4 16.43 22.35 11.56 14.19 3.81 6.96 0.67 0.64 0.13 0.20 16.14 22.02 98.2 98.5 

> Greater than 
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Table: 11 
ORGANIC! JATTEii, NIT&OGZX ABD HVfiILAXï& 3HOSXOXJS 

(JE' 'J);<G~'I-&J Hl,J (TOL,~~OS-J'l~ jU;-Cll;u(JE su;;sLES 

p,p ,141 i:' . 
Soi1 Type Percent Percent Available 

PH Organic Total C/M Phos- 
Horizon Depth 1:l Natter Nitrogen Ratio phorus 
Anglesey Gravelly Sandy Loax - Rego-Brown Soi1 
Ah1 o- 2" E 2.00 0.103 11.2 la 
Ah2 G-19" 

a:4 
2.04 0.104 10.8 7 

Ck-IICk 1.46 0.083 10.2 8 
Anglesey Gravelly Sandy Loam Composite 
#l o- 6" a.1 1.47 0.082 10.4 4 

Basque Silt Loam - Orthic Brown Soi1 
Ah1 (343 11 7.4 4.31 0.192 13.0 27 

Ah2 2$- a 7:: 1.55 0.091 AB a-ii 1.55 0.096 ;*z '8 

IIBm 11-16 IICk 16-21 7:: 1.49 0.086 1o:o 1.11 0.096 7.2 1; 
IICS 21-27 8.2 0.36 0.022 9.8 5 
Basque Silt Loam Composite 
;+l 0- 6" 7.1 1.91 0.107 10.3 11 

Bonaparte Silt Loam - Rego-Brown Soi1 
Ah1 043 If 7:: 2.98 0.138 
Ah2 2&- a 1.35 0.077 
AC 8-14 0.94 0.060 
Ck 14-34 

8:: 
0.91 0.044 

IICS 34+ 8.0 0.14 0.010 
Bonaparte Silt Loam Composites 

I$i 0- 0- 6" 6 7.6 8.2 1.55 2.82 0.085 0.147 
#3 0- 6 8.2 3.17 0.201 
k'4 o- a 7.9 3.54 00210 

12.5 31 
10.0 

1E 
7 

8.6 

15.5 12 
11.1 6 

9:; 11 5 

Cache Creek Gravelly Sandy Loam - Saline Rego-Brown Soi1 
Ahsl o- 2" 

i:; 
2.50 0.116 12.6 43 

Ahs2 2- 5 2.26 0.123 10.7 11 

Ahs3 5- 8 1.93 0.118 Cks 8-16 a:8 1.26 0.076 ;:5 : 
cs 16-24 a.5 8.69 0.057 7.1 7 

(Continued) 
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Table: 11 (Continued) 

P . P , $1 . 
Soi1 Type Percent Percent AvailaXe 

Ph Organic Total WN Fhcs- 
Horizon Depth 1:l IXatter Nitrogen Ratio phorus 
Carquille Xne Sandy Loam - Gleyed Lu11 Regosolic Soi1 
Aa o- 7" 8:; 4.14 0.176 13.6 
C&i 7-11 1.72 0.072 13.9 7 
Cg32 11-24 3.05 0.123 14.4 2 
IICgji 24-27 82 0.022 C.56 14.1 
(393 27-32 8.0 2.85 0.140 11.8 3 
Carquille a'ine Sandy Loum Composites 
#1 Q- 7" 
#2 

7.8 
o- 7 8.4 i*;: . 

0.192 12.5 
0.272 12.9 9 

Cheetsum GrcLvelly Silt Loz~n - Rego-Brown Soi1 
Ah o- 7" 2.26 0.119 11.0 7 
Ck 7-12 fi:: 1.91 0.102 10.8 3 
Cs1 12-23 8.1 0.37 0.018 12.1 
Cs2 23+ 8.2 0.36 0.018 11.8 Y 
Cheetsum Gravelly Silt Loam Composites 

#: 0- 0- 6" 6 7.4 7.6 1.89 1.69 0.103 0.096 lS.7 10.2 11 10 

Chrome Silt Loam - lïïull Xegosol Soi1 

Aa k;" 80 8:l 4.47 Cl 1.27 0x 
13.2 

0:102 
11.5 

C2 13-18 8.1 2.34 13.3 
PAh 18-23 2.55 0..125 11.4 
C3 7:; 

7 
23-28 1.77 0.087 11.8 4 

Chrome Silt Loi-tra Composites 
#l 0- 8" 8.0 0.226 
#2 

5.47 11.9 
0- 6 

#3 
8.3 5 -1.3 0.235 12.7 5 

0- 8 8.1 4.19 0.218 11.2 4 

Clemes Silt Loam - Orthic Brown Soi1 
Ah1 0 -3" 6.5 3.92 0.179 12.7 59 
Ah2 
Bm 8Zl7 2: 

1.60 0.084 10.9 
1.31 0.074 10.3 11 

BC 17-26 
Ck 26-36 

9:: 0.58 0.040 3 
o.sq 0.025 

1::: 
8 

Clemes Loam (1) and Silt Loam (2) Composites 
o- 6'1 

8:: 
1.98 0.092 12.5 13 

0- 6 2.48 0.099 13.4 18 

(Continued) 
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Table: 11 (Cortinued) 

P l Y .;ï. 
Soi1 Type Percent Percent Available 

pH Organic Total Ch Phas- 
horizon Depth 1: 1 MItter Nitrogen Ratio phorus 

Joeross Loxny Sand - Rego-Brown Soi.1 
Ah1 &y' 8.2 0.83 0.049 
Ah2 

gs:7 
0.55 0.034 x 

AC ri-15 0.41 0.026 9:4 
I 

Ck 15-24 8.4 0.28 0.019 8.4 i 
Joeross Loarny Sctnd Composite 

#1 0- 6" 7.7 1.12 0.053 12.3 6 

HcAbee Silt Loam - Orthic Brown Soi1 
Ah1 o- 2" 1.68 0.096 
Ah2 
Bm z-15 

i:; 1.13 
0.86 E52 

BC 15-18 8:7 0.86 0:060 
Ck 18-26 8.3 0.72 0.043 
cs 26+ 8.1 0*33 0.016 
Mckbee Silt Loam Composites 

$2 0- 0- 6" 6 7.5 8.0 1.61 1.41 0.097 0,095 

10.2 15 
79:; 3 3 

8.2 3 
9.5 8 

12.2 6 

7 
24 14 

Minaberriet Silt Laam - Saline Gleysol Soi1 
IJS-cgs o- 5" 

Cgs1 5-11 

;:7 23.51 0.974 13.9 31 

- - cgs2 11-19 7.7 6:31 0.294 12,5 

Nepa sandy Loam - Orthic &rown Soi1 
Ah 9- 7" 1.46 0.068 12.4 5 
Bm 7-11 

8:; 
1.12 0.059 11.0 

BC 11-14 8:; 1.18 
0.054 12.7 

Ck 14-18 1.26 0.055 13.3 ; 
Nepa Sandy Loam Composites 
#l 0- 6" 
#2 

7.9 1.04 0.062 
0- 6 7.8 1.66 0.110 

Savona Sand - Xull Regosol Soi1 
Ahj 0- 4" 8.3 0.84 0.027 18.0 
Cl 4- 8 8.4 0.33 0.011 17.6 3 
c2 8-16 8.6 0.14 0.006 13.5 2 

(Continued) 



- 87 - 

Table: 11 (Continued) 

3uJ-L m---, Type Percent Percent Available 
PE Orgunic Total C/N Phos- 

Horizon Depth 1:l Matter N.itrogen Ratio phorus 

Se&in Gravelly Loam - Orthic Brown Soi1 

Ah1 O- 2" 6.9 3.57 0.139 1409 Ah2 

9-1; 8:: 

2.23 0.081 14.9 48 

BDl 1.51 0.070 12.5 Ck 15-28 8.6 1.45 0.070 .12.0 ? 
IIC-c 28+ 8,5 1.44 0.059 14.1 10 
Sernlin Gravelly Loua Conposite 
k"l o- 6" 7.4 1.70 0.079 12.5 13 

Taweel Gravelly Loam - Rego-Brovgc Soi1 

Ah1 04p Ah2 2$- 6 7:: 2.16 0.107 11*7 2.06 0.108 11.1 7 
Ah3 6- 9 7:: 2.71 0.127 12.4 4 
Ck 9-23 2.27 0.114 11.6 5 
Taweel Gravelly Loam Composites 

81 C- 6" 7.6 l.Ul 0.091 10.2 0- 6 7.5 1.99 0.089 13.0 t; 
0- 6 8.0 2.17 0.094 13.5 7 

Tremont Silt Loam - Saline Xeadow Soi1 
Aas g' D:Z 5.14 0.265 11.2 

W2 Wl 
2.22 0.129 10.0 

12-25 8.3 1.57 0.103 8.8 2 
% 25+ 8.3 0.85 0.076 6.5 2 
Tremont Silt Loam Composites 
$1 0- 6" 7.7 4.56 0.236 11.2 7 
#2 C- 6 8,l 7.07 0.294 13.9 4 

Venables Silt Loam - Calcareous Meadow Soi1 
Aa 0- 4" 8.3 9.03 0.42G 12.3 4 
ACk g-21 s8:1 3.81 0.190 11.6 2 
C W 3.73 0.138 15.6 2 
cg 21+ 8.3 1.00 0.040 14.5 1 
Venables Silt Loam Composite 
if1 0- 6" 8.3 8.35 0.363 12.6 5 

(Continued) 
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Table: 11 (Continued) 

P . P . 14 . 
Soi1 Type Percent Percent Available 

PH 
Horizon 

Organic Total C/N Phos- 
Depth 1~1 Matter Nitrogen Ratio phorus 

Balhachin Sandy Laam - Orthic Brown Soi1 

Ah1 o- 3" 
;:; 

2.54 0.134 11.0 10 
Ah2 3- 8 1.55 0.079 11.4 3 
Bm 8-11 7.7 1.27 0.075 9.8 
IICk ii-19 8.3 1.60 0.091 10.2 5 
Ffulhachin Sand.y Loam Com;Josites 

0- 6" 1.69 0.088 11.1 10 
0- 6 1.62 0.083 11.3 16 
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Electrical Soluble Cations 
Soi.1 Type 

Exchangeable 
pH Conductivity m.e./litre Sodium 

Horizon Depth 1:l Mmhos./ cm Ca + Mg Na Percentage 
Cache Creek Gravellg Sttndy Loam - Saline Rego-Brown Soi1 

Ahsl 0- 2" 8.0 +.26 46.32 13.00 Ahs2 2- 5 7.9 7.30 135.20 47.00 25. 
Ahs3 5- 8 8.4 12.16 156.00 114.00 15.0 
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 7.36 96.20 51.00 8.8 

Cheetsum Gravelly Silt Loam - Rego-Brown Soi1 
Ah ;Il;" 8.0 0.45 6.24 6.50 
Ck 8.4 1.00 10.92 24.50 
Cs1 10.44 150.80 46.00 
Cs2 6.67 200.20 57.00 

Minuberriet Silt Loam - Saline Gleysol Soi1 

Ils-cgs o- 5” 7.7 ;*:4 114.40 21.00 2.5 
Cgs1 5-11 7.8 

3:41 
42.12 4.50 (1.0 

cgs2 11-19 7.7 49.92 4.50 cl..0 
19 + 7.8 2.50 40.04 3.90 c1.c 

Tremont Silt Loam Composite - Saline Ueadow Soi1 
o- 6" 7.7 5.16 47.32 19.20 
0- 6 8.1 7.78 243.36 33.50 

4.0 
3*0 

. ..-J 
\: Less than. 
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APPENDIX 

Table: A 

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

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

51 
-26 

43 
4 

22 
-22 

2; 

-23 
43 

-22 

-"y 

2; 
37 

1 
40 

-22 

55 
-17 

48 
-15 

47 
-22 

2; 
40 

-11 
50 

45 
13 
54 

44 
-15 

42 
-20 

70 81 92 
11 26 33 
62 72 90 

23 35 
55 79 Ed 

5; SS 7; 
570 77 25 80 33 

-10 21 35 
63 75 84 
61 67 24 79 25* 

19 21 31* 
54 65 81 
10 16 20* 
56 67 80 

-21 23 29* 

-5; z: 28 * 

$-; 
92 
39 
86 
38 
82 
35 
83 

85 
36 
95 
38 

4"; 

96 
44 
92 

942 

99 

2 
48 
96 

938 
43 

4; 
97 
45 

100 
44 

94 
40 

4: 

zz 
96 

;: 
42 
96 

;7 
41 

4: 
93 

9'4 
43 

89 

:74 

2” 

ii;* 
29* 
88 
31^* 

z* 
87 

El 

9;" 
28* 
84 
32* 

78 
23 
65 
20 
63 

70 

s; 

;s 

7'8 
27 
64 
18 
66 
24 
67 
8 

48 

50 
12 
62 

s: 
-6 

51 
12 
60 
12 
56 

64 

f7 
-13 

56 
16 

47 
12 
45 

-13 
54 

-18 
53 

462 
-29 

54 
12 

1; 
48 
10 
40 

-25 
56 

-23 

96 Max 
-26 ?/En 

-35 

97 

100 

Qay and September Yrosts 
(Continued) 



Table: A (continued) 
APPENDIX 

, 1  

Abso- 
Year Jan. Peb. MarchApril 3Iay June July Aug. Sept. Oct. Nov. Dec. lute 

1957 37 2; 84 88 4; 89 89 88 78 51 MELX 
-28 

1958 1; 49 E ;: 99 

:S 
Min 

;: $ 8; 
45 

1g5g -1': 84 102 6'7 -50 45 102 
-3 27* 47 -11 

1960 -4; 50- 69 ;; ‘78 102 E 102 
7 - 7 26 32* 39 48 

1961 53 51 1; 70 87 101 102 102 
5 11 24 36 42 44 48 29* 22 

f? 
4 I 

ul High 53 56 70 84 95 101 102 100 93 79 64 54 102 ru 
I 

Lcw -35 -22 -21 16 25 35 40 38 24 8 -13 -29 -35 

*May and September Prosts 
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Table: B 
P~ECIBITATION AT ASHC.LU~ l"\PT,.j'OR 37 Yh'AHS, AT 1,000 FEET ELEVATION 

&xinfall 
: April to 

Year.Jan. Feb, March April Iuiay June July Aug. Sept. Oct. Nov. Dec. Snow Year Sept. .’ 

1924 
1925 
1926 
1927 
1928 
1929 
1530 
1531 
1932 
E33 
1534 
1535 
1536 
1937 
1938 
1939 
1940 
1941 
1943 
1943 
1945 
1946 
1947 
1948 

0.61 0139 
y; 

.,y 
OF?5 
0'40 
1.30 
0.30 

z4 
0:08 
0.40 
1.23 
1.34 
2.50 
0.30 
0.92 
0.?4 
0.12 

0.35 
0.50 
0..84 
o..4cr 
0.48 

0.22 
01Lj5 
0.17 
0.00 
o.io 
0.?2 
0.36 
0.10 
0.38 
0.45 
0.05 
0.55 
1.00 
0.20 
0 .‘lO 
0.82 
0.37 

0.09 a.;07 0424 1.94 
0.34 oi45 0.32 0.69 
0.38 0.30 0.64 0.90 
0.22 0.13 0.53 1.31 
0.26 0.22 0.09 1.53 
o.i3 0.22 0.47 0.70 
0.38 0.85 0.39 0.44 
0.58 0.12 0.19 2.43 
0.90 0.46 0.60 0.12 
0.30 0.05 0.56 0.30 
0.54 0.08 1.12 0.84 
0.22 0.06 0.53 0.28 
0.17 0.03 0.61 0.94 
0.06 0.29 0.30 0.36 
0.09 0 :05 0.18 0.05 
0.65 0.90 3.71 0.32 
0.39 0.33 1.91 0.17 
0.00 0.92 0.74 1.59 

0 :OQ 0.42 0.20 0.69 1.86 
1.25 0.120 0.13 1.39 1.89 
0.43 0.13 0.47 0.86 1.38 
0.24 0.76 0.08 0.52 1.93 
O-47 0.57 0.61 0.65 2.07 
1.25 0.08 0.70 0.55 1.34 

0.89 
0.32 
0.68 
0498 
0.23 
0.43 
0.09 
0.32 
0.81 
0 c49 
0.81 
1.76 
0.26 
0.19 
0.31 
0.10 
1.21 
01.34 
0.40 
0.50 
0.72 
0.00 
0.02 
1.10 

0.43 0.71 0.30 
1.06 0.39 0.44 
0.83 0.52 0.41 
1.68 0.97 0.77 
0.41 Ow2.6 0.06 
0.30 0.50 0.22 
0.04 0.34 0.77 
0.08 0.36 0.15 
0.90 0.33 1.39 
1.04 1.17 1.96 
0.13 0.66 0.42 
0.55 0.08 0.47 
1.56 0.48 0.11 
0.11 O.L8 0.05 
0..32 0.12 0.19 
0.41 0.42 0.42 
0.08 0.00 0.24 
2.43 1478 0.66 

0.21 0.19 0.‘88 
1.08 1.42 0.00 
0.64 0.62 1.92 
0.46 0.46 0.84 
0.83 0.43 0.96 
2.34 0.30 0.14 

0.57 
0.00 
0.50 
1.37 
0‘25 
0.58 
6.,20 
0.50 
1.21 
0636 
1608 
0.15 
0.17 
0.42 
0.29 
0.42 
0.57 

0.31 
0..84 
1.'46 
0.73 
0.71 
0.95 

1.21 
0.91 
0.78 
1.41 
0.19 
0.89 
0.00 
1.26 
0.35 
1.13 
0.88 
0.19 
1.54 
0.60 
0.76 
0.42 
0.48 

0.32 
0.45 
0 fi.75 
0*17 
ld41 
0*2s 

16.65 
14.05 

7490 
22.15 

6.30 
22.50 

4.00 
22.70 
11,80 
21.90 
15.80 
14.30 
32.50 
44.50 

7.45 
5.71 
7.15 
9.79 

7% 
4:02 
6.94 
7.51 
7682 

7% 
7176 
6.06 
2.80 
8.37 
6.12 

9:90 
9688 
6.99 
9.13 
9.51 

4.28' 
3.23 
3.87 
5.60 
2.74 
2.62 
2.15 
3.50 
3.22 ' 
3.61 W 
3.64 , 
3.26 
3.88 
1443 
1.03 
5486 
3.70 
7.80 

3.55 
6.41 
4.69 
3.45 
4..61 
6.33 

(Continued) 
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Table: B (contimed) 

- _~- 
RainfaU 
April to 

Year Jan. Feb. Rkmch April May June July Aug. Sept. Oct. Nov,. Dec. Snow Year Sept. 

0.70 
0*35 
2,20 
1.35 
2.15 
2.13 
0.71 
0.68 
0.75 
0.48 
1.17 
0.66 
O-67 

:2: 
0:55 
1.60 
0.15 
0.90 
0.83 
0.55 
0.50 
0.57 
0.15 
0.10 
0.42 

0.16 
0.55 
0.32 
0.17 
0.31 
0.32 
0.20 
0.35 
0.15 
0.97 
0.21 
0.19 
0.24 

o-33 0.10 1.44 
0.37 0.31 0.73 
0.00 0.95 0.26 
0.00 0.30 0.95 
0.70 0.38 1.37 
0.70 0.34 1.31 
0.20 1.13 0.89 
0.12 0.00 1.27 
0.13 1.07 1.14 
0.72 0.01 0.82 
0.09 0.67 0.82 
0.57 0.22 0.46 
0.00 0.68 0.07 

1.03 
0.18 
0.35 
0.92 
0.45 
0.71 
0.17 
0.50 
0.53 
0.71 
0.16 
0..08 
l-02 

0.05 0.11 
0.32 0.00 
0.89 0.84 
0.24 0.26 
0.70 0.61 
2.92 1.84 
0.10 0*47 
1.35 0.81 
o-59 0.00 
0.04 0.97 
X.45 1.54 
0.37 0.07 
1.06 0.93 

0.07 
1.43 
2.00 
0.29 
0.04 
0.00 
0.49 
0.50 
1.19 
o-39 
0.41 
o-45 
0*57 

0.96 
0.53 
0.87 
0.00 
0.25 
0.12 
2.10 
0.04 
1.09 
0.36 
IL..03 
0.41 
0.52 

1.83 
0.97 
1.12 
0.38 
0.20 
0.38 
1.33 
0..26 
0.29 
0.40 
o-30 
0.89 
0.73 

7.16 
6.38 

10.35 
6-46 
7.31 

11.67 

18180 243 
13.80 7.43 

6.20 6.44 
9.80 8.00 

12.60 4.47 
15.90 6.91 

3.06 
1.91 
3.29 
2.67 
4.21 
7.82 
2.96 
4.05 
3.46 
3.27 1 
4.73 ‘p 
1.77 
3.76 ' 

~----- 

'Eigh 2.50 1.60 0.97 o..g2 1.91 2.43 1.76 2.43 1.84 2~0 2.10 l-83 44.50 lx.67 7.82 
h?W 0.12 0.00 0.00 o..oo 0.00 0.05 0.00 0.04 0.00 o..oo 0.00 o*oo 4.00 2.80 1.03 



Table: C 

X%.ECI?ITATION AT RAï~GE RADIO STATION, >vR 15 YEARS AT 1,600 PEdT LLWATION 
(Degrees F.) 

Rainfalz 
April to 

Year Jan. Feb. March April !3Iay June July Aug. Sept. Oct. Nov. Dec. Snow Year Sept. 

1946 
1947 

194; 
1950 

g: 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 

--~~~ 
0.97 
0.56 
0~27 
1.24 
l*OO 
2.26 
1..21 
2.29 
le61 
0.74 
1.43 
1.07 
0.75 
2.08 
0.76 
0.94 

0.34 0*95 
0.84 0.71 
1.38 0.00 
0.80 0.12 
0.25 0.21 
1.06 0.46 
0.78 0.25 
0.50 0.30 
0.93 0.62 
0.67 0.17 
0.40 0.96 
1.14 0;38 
0.91 1.71 
0.50 0.10 
0.19 0.30 
0.76 o-43 

0.09 
0.50 

tk;: 
0:36 
0401 
0.11 
0.86 
0.82 
0.28 
0.12 
0.12 
0.63 
0.09 
0,63 
0.08 

0.43 
0.72 
0.97 
0.34 
0.22 
0.55 
0.29 
0.63 
0.43 
IA3 
0~06 
1.23 
0.22 
0.93 
0.36 
1.00, 

2.27 0.00 
2.33 0.06 
,1.92 1.95 
0.98 1.02 
1.01 0.53 
0.59 0.65 
1.05 0.85 
l-.64 O"J.8 
1;32 0.82 
1.29 0'. 59 
1.29 0.24 
1.07 1.02 
1.78 0.80 
0.96 0.24 
0.45 0.04 
0.11 1.43 

0.56 
0.97 
2-24 
0.13 
0.96 
1.09 
0.24 
Ck.72 
3.19 
0.38 
1.62 
1.56 
0.07. 
1.93 

0.57 1.02 
0.56 1.19 
0.37 0.33 
0.10 0.26 
0,oo 1.28 
0.53 2.21 
0.32 0.28 
0,93 0.20 
1.76 0.01 
0.45 0.79 
0*77 0.74 
0.11 1.18 
1.02 0.53 
2.01 0.37 
0.10' 0.35 
1.29. 0.52 

02; 
1:21 
0.76 
1.21 
1.41 
0.23 
0.41 
0.15 
1.57 
0.08 
0.66 
0.45 
1.26 
0.84 
0.73 

0.28 
0.79 
0.75 
2.69 
1.75 
1.37 
0.48 
0.80 
0.40 
1.66 
0.38 
0.38 
0.89 
0.57 
0.91 
1.07 

27.0 
25.9 
25.5 
31.6 
17.3 
27.2 

8,03 
9.88 

12.30 
8.77 
8.78 

12.19 
6.09 
9.76 

12.06 
9.62 
8.09 

?y6 
11:04 

5.66 
8.90 

3.92 
5.14 
8.36 
2.90 
3.(:8 
3.42 
2.86 ' 
5.26 a 
8.34 ; 
4.02 
4.10 
5.11 
4.52 
6.16 
2.31 
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 
uow 0..27 0.19 0.00 0.01 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 - AU materials moved and deposited by running 
water. 

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

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

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

Concretions - Hard concentrations of soi1 cemented by 
certain chemical compounds into aggregates or nodules of 
various sizes and shapes. In this report the term refers 
to concretions formed by precipitateù calcium carbonate. 

Conductivity - A method of measuring the salt content of a 
soi-1 which is based on -che ease with which a solution 

extracted from a saturated soi1 paste conducts an elec- 
trie current. The values are expresseâ as milli-mhos 
per centimeter at 25°C. 

Eolian deposit - Wind deposited sediments such as loess 
and dune sanâs. 

Glacial till - An unsorted, generally unconsolidated, 
heterogeneous mixture of stones, gravels, Sand, silt, 
and clay deposited by glacier ice. 

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

Glacio-lacustrine deposits - Xaterial carried by melt- 
water and üeposited in temporary glacial lakes. 

- Gley Soi1 material which, in the presence of organic 
matter, has been modified by saturation with water for 
a long period. 

Horizon - A layer of the soi1 profile approxiiiktely 
parallel to the land surface. It 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 25 inches, 
gradua1 if 2-h to five inches, and diffuse if more than 
five inches vertical width. 

Horizon nomenclature - Definitions of capital and lower 
case letters used to desigrate horizons in this report 
are as follows: 
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Organic horizons: 
Il - A layer of organic matter in which the plant remains 

cari be identified. 
F - A layer of organic mat-ter which is Gartly decomposed. 

The plan-t remains cari be iàentificd, but with diffi- 
culty. Fungi mycelia often present. 

H- A layer of well decomposed organic matter. The plant 
remains cwnot be recognized. 

Xaster Xineral Soi1 EIorizons: 
A - A minera1 soi1 horizon at or near the surface. The 

zone of maximum removal of materials in solution and 
suspension, and/or maximum accumulation of organic 
matter in the soi1 itself. 

B - As used in this report, a minera1 soi1 horizon charac- 
terized by loss of water soluble materials (magnesium 
and calcium carbonates and more soluble salts) accom- 
patied by slight alteration by hydrolysis and/or 
oxidation and the formation ol structure. 

c - A minera1 horizon comparatively unaffected by the 
peaogenic processes operating in the A and B horizons, 
excepting the formation of gley, the accumulation of 
carbonates and the more soluble salts. 
Lithologic changes in the profile are identifieà by 
the Roman numerals II, III, etc.; 1 being assumed 
where the material is homogenous throughout. 

Lower Case Letter Suffixes: 
a- A layer disturbed by the activities of man, such as 

cultivaiion; used onïy with reference to the A horizon. 
c - A cemented (irreversible) pedogenic horizon. 

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

h - A minera1 soi1 horizon enriched by organic mat-ter. 

2 - A horizon whose presence is tseakly expressed 
(juvenile). If more than one lower case suffix is 
used, one only being a weal: expression, the "jr' is 
expressed with a bar (e.g. Ci;gT). 

k - A horizon which has been enriched tvith carbonates. 
m- A horizon characterized by the loss of $vater soluble 

materials only. Usually it is slightly altered by 
hydrolysis and/or oxidation. 

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

S - A horizon enriched with salts, including gypsum. 



- 98 - 

. . 

Kame -.A more or less 
etc., 

oval or irregular knoll, haddock, 
usually of sand and/or grave1 on valley sides, 

deposited in irregular channels along the margin oÎ a 
valiey glacier, or in irregular oi1enings in the ice. 

LQ.f$SS - Silty and very fine sand material blOWn and ' 
deposited by Cnd. 

Mottled - Irregular spots or streaks of differerit colors 
in soils. Indicates oxidation and reduction causeà by 
a fluctua-!Ying water table. 

Orthic - A term which identifies the normal or regionül 
subgroup of any soi1 group. 

Outwash -- - Al1 material washed out of melting glacier ice 
and deposited by melt-water streams. 

Parent Lïaterial - The unconsolidated geological material 
from which the solun of a soi1 profile develops. 

l?olygonaï - fiuving more 
In th5report, 

-chat four sides and four angles. 
soi1 agsregates formed by surface crack.- 

ing which extended to about three inches ùeep. 
Profile - A vertical section of the si>il through a11 

hor!xns, and extending into the parent ma-terial. 
Saline soi1 - A..soil which contains soluble sstlts in 

quantities sufficient to interfere with plant grovtth. 
The salts are generally sulphates and ahlorides of cal- 
cium, magnesium and sodium. 

Solum - The part of the soi1 profile above the parent 
material in which soi1 formation is taxing place. The 
A and B horizons. 

Stratified - Composed of sTrata, or arranged in layers. 
Structure 

dual=1 
- The moryhological aggregates in which indivi- 

particles are arranged. 
tures are mentioned in this report: 

The following struc- 

Platy - Rhin, horizontal ylates; the horizontal axis is 
longer than the vertical one. 

Prismatic - Large aggregates . 
'than the horizontal, 

with vertical axis longer 
and with well defined surfaces 

and edges. The tops are usually flat. 
B10cky - Block-like aggregates; the vertical and horizon- 

tal axes about the same length, usualiy with Sharp 
edges. 

Subangular bloc&y - Block-like aggregates with vertical 
and horizontal axes about the same length, usually 
with sub-rounded edges. 

Granular - Xore or less rounded aggregates, with an 
absence of smooth faces and edges. 
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.,. . Iw5sive - A cohesive soi.1 mass having no observable 
aggregatiori. 

Bin&e-grained - .A loose, incoherent mass 0L' individua 
particles as in Sand. 

Tenace - k relatively Îlat, horizontal or gently inclined 
plain of variable size, stepshape6. In the soi1 
map-avea the term refers to river terraces. 

Texture - - Soi1 texture is base& on the amount of sanG., 
silt and clay a soi1 may have. Sand consists of 
particles which range in size from 2.0 to 0.5 mm; 
silt from .05 to .002 mm; while clay consists of a11 
particles less than ,002 EUII. 

Vesicular - A soi1 zggrega-Ge containing small cavities. 
Vater table - The ugyer linit in Bhe soi1 or unùerlying 

material which is saturated with water. 

---------- 






