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INTRODUCTION 
This publicalion is the third OI’ :L serit,s reporting the results of a soi1 surve~ 

\vhich, mhen completed, xvi11 coter t,he agricultural sections. of British Columbu~~. 
Each report, rolnplete in itsrll, is inte~~tled to br a brief descrip6ion of the sur- 
veyed area. A descript’ion of thc soils is t,he primary purpose, but the report in- 
cIudes other cln.ta bearing on their nature 3.1~1 utilization. 

Taken a,s a wholc, t;hc Okanagau tlistrict is notenorllîy for the diversity of 
its natural resources. Thc northern section procluces grain, clairy products, 
pork, poultry, :md vrgctables, together \j.illl some fruit. In the south, a greai. 
variet.y of fruits snd vrgctablcs arc <yrowii in sddit,ion to clairy ,pi+oducts fol 
local use, and .t.hc variat,ion of climat,u ‘hpromotcs a north and south movcmcnt of 
food supplies for local consumption at differcnt seasons of the year. 

In the surrounding mountain region are grazing areas for cat.tlc snd sheep, 
with the valley as the base for winter feeding. This resource pwrtly supplies 
the Okanagan district with beef and mutton. The mount.ain district is also the 

i‘ catchment basin from which the irrigation and domestic water is obtainecl. At 
elevations up to 6,000 feet, the water from melting snow is stored in clammed 
lakes and meadows, for use during the growing season. 

F 
Additional storage space at the higher elevations is still available, but 

thousands of acres of good soi1 cannot be reached by gravity wa\er and remain 
idle for want of irrigation. These lands lie near vallcy lakes and rlvers and they 
await the day of large-scale pumping. The sources of hydro-electric power for 
general needs are the British Columbia Poser Commission, the supplier of the 
North Okanagan, and the West Kootenay Poser & Light CO., whose distribution 
system covers t,he area to the south of Woods Lake. These utilities are inter- 
connected for continuous service and their sy?zkms are capable of a11 demands. 

Most of the mountain area is covered with t.imber, now being èxploited for 
wood products and fuel. With conservation, ,this resource is extensive enough 
to ensure a continuous supply. 

The soils of the region are the most important asset, and in the intensively 
cultivated district, eVen minor variations affect their conduct under irrigation. 

‘In this report they are classified into a simple system of great soi1 groups, soi1 
series, and types. The approximate areas of the different soi1 types are shown 
in appended table 6. 

E The soi! map is published in 4 sheets covering the Okanagan Valley, to- 
gether with a few side v$eys and the .southern part of the Similkameen Valley. 
The maps show the location and extent of the different soi1 types and their aver- 
age surface textures. The soils 18Fated on the maps are differentiated by symbols 

J 
and colours which are explained in the Iegend. 

’ j GENERAL DESCRIPTION OF THE AREA 

LOCATION AND EXTENT 

The Okaiagan district is a broad, irregular depression near the east side 
of the region of interior plateaux. In a noytherly direction, it extends from north 
latitude 49” to north latitude 50” 45’, the average longitude being 119” 30’ mest. 

Thr. mappcd area is confined to bottoms and adjacent, slopes of the main 
valley and sidc valleys, over a total length of about 120 miles. The sout)hern 

‘half of the Okanagan Valley’is only 3 to 6 miles wiclc, but it spre& out in the 
northern part, the total width a.t Armstrong being nbout 12 miles. 



8 

The classifiecl area in the Okanagun Valley a.nd lower part of the Similka- 
mccn Valloy covers spprosimatcly 345,000 acres. This dons not include thc 
Inkcs ancl rough mount.ainous land show1 on t#hc soi1 map. 

TOPOGRAPHY 
Thc surfaw features of tht main depression resemble those of an. ancient 

peneplanc shattcrcd by violent earth movements, in which a drainage system 
subsequently bcwme cstablished. This old drainage probably took southward 
moving waters of Shuslvap Lake and Shuswap River, which in Tertiary time 
flowcd into t.he Columbia River. The North Okanagan, from Kelowna to Sica- 
mous and Sahnon Arm, is characterizecl by vallcys that branch to east and west, 
and also by more or less parallel valleys in the main depression. TO the sout.1~ 
of Kelowna, the valley becomes a single trough, with smaller and less important 
tributaries. 

A st,age of glaciation left the valley bottoms U-shapecl, mith parts terraced 
and filled by colluvial fans and other parts occupied by lakes. The lake elevations, 
from north to south, indicate within a fem feet the height of the lowest land 
areas. Low water in Shuswap Lake is 1130 feet above sea level, with Okanagan 
Lake 1121.7 fect. Skaha Lake is 1107 feet and Osoyoos Lake 903 feet elevation. 
At drainage lcvel thc south encl of the valley is only 227 feet lower than the 
north encl. 

Above moderate valley slopcs, thc upland consists mainly of roundecl and 
wooded hills with rolling Upper surfaces which rise to elevat.ions of from 4,000 
to 6,000 feet. Somc of thesc hi& contain lakcs ancl bogs of limitccl size, which 
have becn dammed and usecl as a source of lvatcr supply by .thc irrigation clis- 
tricts. 

DRAINAGE 
In thc northern part, t.hc Oknnagan district is drained by the Salmon and 

Shuswap Rivers, which rise in the hills ancl flow int.0 Shuswap Lake. This ir- 
regular body of water, covering about 123 square miles, is tributary to the Fraser 
River. The Salmon River enters the Okanagan Valley at Glenemma and flows 
northward, following part of an old channel that at one time may have drained 
to the south. The Shuswap River riSes in the Monashee Mountains near RevelL 
stoke and after passing through Sugar and Mabel Lakes it enters that part of 
the Okanagan known as ,t.he Spallumcheen Valley at Enderby. It then flan-s 
north in the Spallumcheen Valley t’o Mars Arm of Shuswap Lake. 

A striking feature of the Okanagan drainage is a 10~7 divide about a mile 
cast of Armstrong in the Spallumchecn Valley. SoLlth of this point the waters 
arc tributary to the Columbia River. 

Thc Cent’ral and South Okanagan drainage system is famous for the size 
and beaut?; of its lakes, which occupy about. 157 square miles in the valley de- 
pression. Otter Lake (0.34 sq. mi.) is a small body of wat.er in Spallumcheen 
Valley, and Swan Lake (1.72 sq. mi.) is in Pleasant Valley. South from Vernon 
is Mission Valley, which contains Kalamalka oy Long Lake (9.3 sq. mi:), Woods 
Lake (3.43 sq. mi.) and smaller Du& Lake (0.82 sq. mi.). In the main.valley 
trough is Okanagan Lake, wit.h an area of about 127.32 square miles. It is 69 
miles long, xbout 2 miles nidc, and has an extreme depth of about 760 feet. 
South from Okanagan Lake are Skahn Lake (7.52~ sq. mi.), Vasseaus Lakr 
(1.13 sq. mi.), Tugulnuit Lake (0.2 sq. mi.), and Osovoos Lake, which extends 
south of the International Bounclary, has 5.59 square niiles in Canada.. .Okan’agan 
River drains from the south encl of Okanagan Lake ancl passes through Skaha., 
Tiasseaus, and Osoyoos Lakes. 

The higher valley lands consist. of naturally well-clrnined terraces, but 
clopes fla.tten lower down nea.r the level of present run-off, and sections of the 
-valle? bottom have restricted drainage. 
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THE SIMILKAMEEN VALLEY 
From Keremeos to the International Boundary, t.he Similkamcen RiverValleg 

lies parallel to the lower part of the Okanagan, the two vàlleys being separated 
by a ridge of mountainous land used mainly for graeing. ,The Similkameen 
differs from the Okanagan by its smaller size and steep slopes, which rise more or 
less abruptly to about 3,500 feet elevation, with ultimate elevations 6,000 feet 
or more above the sea. Tributary streams cascade down the mountain sides and 
some of these are used as a source of irrigation mater. 

From Hedley to Keremeos, the valley bottom seldom exceeds 4,000 feet 
in width, the chief exception being at the junction of the Ashnola River. From 
Keremeos to the International Boundary, it broadens out to a width varying from 
1% to 2% miles. Between Hedley and thc 49th parallel, the mapped area in 
the valley bottom amounts to about 22,100 acres. 

The elevation of the valley bott,om is about 1,600 feet at Hedley and 1,400 
fcet at the Internat,iona.l Boundary, a distance of about 35 miles. In the lower 
part, between Cawston and the Boundary, the grade is slight and t.he meander- 
ing stream has built comparatively wide second bottoms. 

The valley has 2 small irrigation districts with a total of 1,254 acres under 
trop, the annual water tax being $12.50. per acre. An additional 176 acres under 
irrigation represents the small individual systems which obtain watcr independ- * 
ently of the organized irrigation districts. The t,otal irriga.ted land in thc mappcd 
part of the vallcy amounts to about 1,420 acres. 

The population of the irrigatcd section, ancl the small village of Keremeos, 
is about 1,165. At Hedley, there is ‘an additional population of about 928, but. 
this is a mining camp situated in a non-ngricultural area.. 

SURFACE GEOLOGY 

z 

c‘. 

; 

In the early part of the Tertiary, the southern interior.plateau region mas 
base levelled, and in the lom valleys extensive swamp and lake deposits were 
formed. The coal measures around Princeton and the diatomaceous earths of 
Quesnel are said to date from the Eocene. 

The Middle Tertiary, or Miocene, was notemorthy for uplift and volcanic 
,activity with which extensive lava flows were associated. In many places the 
Eocene drainage system mas obliterated. During this active period, a line of 
weakness appeared along the present course of the Okanagan Valley. There . 
was extensive faulting and folding, thé effects of which are still evident. From 
Kélomna nort.h, the main depression is a compound valley with a great ridge in 
the centre, mhereas to the south of Kelowna, the valley is more like a single 
trench. 

The great depression thus formed, readily became the chief outlet of a new 
drainage system, the region now occupied by the Shuswap Lakes being part of 
the watershed. By the end of the Tertiary, the Okanagan had become a long 
established river valley. Even today, if it, could be cleared of debris, it would 
take the drainage of Shuswap Lakes and Shusmap River. 

During the Pleistocene, the Cordilleran ice sheet overrode the countrv up 
to 7,000 feet elevation. Icc action rounded off the surrounding hills by wëight 
and abrasion. Pre-existing soils and other loose material were moved and mixed 
in the ice. Many kinds of rock formations were abraded int.o a11 textural sizes 
and mixed mith the other foreign material in the ice. 

Growth of glaciation mas eventually followed by decline to a system of 
mountain glaciers, with valleys partly blocked by remnants of the ice sheet. 
Accumulation of debris to form till was succeeded by its redistribution in melt- 
water as valley-filling material. 

3 
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While the present lake depressions remained blocked wit,h ice, ponding 
took place to the north of Westbank. TO the south of Westbank, drainage 
took the form of slow-moving rivers at the valley sides, between the mountains 
and the ice-fillecl lake depression. 

The temporary lakes in the Noith Okanagan mere bedded with heavy 
clay, laid down in the form of annual layers or varves. The varved clay lines 
parts of the present valley bottom between Westbank and Salmon Arm in the 
map-area, and westward to Sorrento. 

The glacial rivers along the valley sides to the south of Westbank were 
slow moving and they built up t,heir beds with silt and fine sands from the moun- 
tain glaciers. When the ice in Okanagan Lake depression melted, silt banks 
were left standing with one face exposed. These banks arc prominent feat.urcs 
near Summerland and Naramata. St,ratified silts of the same type are partly 
exposed, and in part, buried under subsequent sands and gravels m t.he +icinity 
of Oliver and Osoyoos. 

Tribut,ary streams ‘were thc chicf contributors of sorted till products nntl 
the main vallcy is moxt extcnsively filled at their points of ent,ry. In such areas, 
gravelly and sandy tcrraces replace and overlie the lateral moramcs.. The latcral 
moraines, and,somc of thc older terraces, w-ere in part composed of ice. When 
this icc mcltcd thc surface collapsecl forming knob ancl kettle topography. 

Thc post-glacial crosion cycle brgan whcn drainage approached present, 
run-off lcvcls. Thc st,rcams ca.rvcd channcls through thc *glacial lake ancl rive1 
terraccs and sprcad thcir fans in thc vallcy bottom. Wlth low-er surface ele- 
vat,ion, Okanagan I,akc included Skaha I,akc. Skaha and Okanagan Lakes are 
now srpnr:bt-cd by n post-glacial dam built by Ellis and Shinglc Crceks, which 
cntrr nt opposit,c sidcs of t.hc valley ncar Pentict,on. Similarly, Woorls Lake 
formcrl$ includecl Duck Lake, but t,hc t,\\-o havc bccomc scparated by thc: post- 
glacial fan of Vernon Creck. 

Extensive post-glacial fans occur throughout the Okanagan. In t.he more 
l&mid northern section, the fans bave no new additions. Recent additions 
bave occurred in the south, where grasslands reach high elevations and cloud- 
bursts cause violent erosion. The fans in the north were probably formed in 
carly post-glacial time, before the higher elevations mere. forest covered. 

. 

In summary, it is evident that a11 minera1 soils of t.he Okanagan district 
are derived from material transport4 by ice and water. Thc ancestral parent 
material is glacial till derived from many sources. The till covers high elevations, 
and with the drift, OCCUPS in the form of lateral moraines. During the decline 
of the glaciers, the till was eroded to form gravelly terraces, sandy terraces, 
stratified river fine sands and silts, and gla.cio-lacust,rine clays. The material 
deposited by the post-glacial erosion cycle on fans and flood-plains consists of 
freshly worked till and reworked terraces and other deposits of t.he earlier cycle. 
Soils derived from these materials have the same mixed heritage. Differences 
of chemical composition are those of degree and are generally the result of wat.er 
sorting. 

THE CLZMATE 
Thc Okanagan climate is one of t,hc mildest in Canada. Summers are waim 

wit,h cool night.s and jvinters are mild \\-ith occasional low t,emperatureslasting 
îrom a few days to a week. Genera.lly t,here arc one or two cold periods each 
winter, when the temperature may reach zero or go below zero. During such 
periods tho smaller lakes are covercd with ice, but Okanagan Lake is generally 
ice-frcc, cxcepting once or twice in a’decade whcn a late cold spell will cause it 
to freeee ovcr. 

In the southern part of the valley, only about half of the Winters have short 
periods of zero temperature, while in the north zero temperatures are somewhat 



more frequent. Important features of the valley climate are a rise in mean 
temperature, a gradua1 drying off, and an extension of the frost-free period from 
north to south. 

Temperature 1 
Since temperatures constantly change, the use of mean annual.temperature 

has greatest value for comparative purposes. Different stations show that the 
northern part of the valley is from 4’ to 6” colder than the south end.(“) The 
mean annual temperature at Salmon Arm in the north is 46’ F., but it drops to 
44’ at Armstrong, Southward the mean annual temperature increases to 50” 
at Oliver. 
. Winter temperatures for December, January, and February are 26 for 

Salmon Arm and 29” at Oliver. These are among the highest winter temperatures 
in Canada. The lake influence is very marked, as indicated by the lower temper- 
atures at Armstrong shown in table 1. Spring temperatures are the average of 
the monthly means for March, April, and May, and are useful in showing the 
relative earliness of the season. These are 47’ at Salmon Arm and 51’ at Oliver. 

TABLE 1: AVERAGE SEASONAL TEMPERATURES. (Deg. F) (5) 

Station Elevntion 
lkb ~- --- 

Salman Arm.. 1159 
Armstrong. . . . 1187 
Vernon . 1987 
lielowna. Ii30 
~Snmmerlnntl. . 1300 
Iknticton. 1121 
Oliver.. ,. . 995 
Keremeos . . _ . . . . . 1165 

ZZZ 

- -  

-  

The summer temperature is the average of the lnonthly means for, June, 
July, and August. These are 65” at Salmon Arm and 71’ at Oliver, a-difference 
of 6’: Autumn temperatures for September, October, and November are im- 
portant for many .late crops. The range of autumn temperature from north to 
south in the yalley bottom is from 46” at Salmon Arm to 49” at Oliver. For some 
purposes, it may be desirable to supplement the seasonal temperatures with 
monthly means. The qonthlp means for selected stations are given in appended 
table ‘1. 

In table 2 are shomn the highest and lowest temperatures on record. At 
the north end of the valley, a high of 106” F. occurred at Salmon Arm in 1941, 
while at Oliver, 111” was recorded in the same year. The lowest known tem- 
perature in the north is -39” F:, Fxperienced at Armstrong in 1943. At, Oliver 
a minimum of -21” was ‘placed on record in 1943. 

TABLE 2: EXTREME TEtiPER.4TURES AND AVERAGE SNOWFALL 
1916 TO 1946, (5) 

- 
Station ~ 

Ter 

High 

Salmon km.. . . . . . . . . 106 
105 Armstrong. . . . . . . . 

Vernon. . . . . . 104 
Kelowna . . . 102 
Summerland . 104 

i Penticton . . . . 105 
Oliver. _ . . 111 
Kerémeos . . _ . . . 106 

_ ._ ._ _ 

:rature (D 

Year 

1941 
1941 
1941 
1941 
1941 
1941 
1941 
1926 

. ..-._ __. 

ep - 

_- 

:. F) 
Year Snowfall 

Low (Inches) 
~---~- 

-31 
-39 

1g%17 66.7 
46.4 

-26 1917 43.6 
-17 1935 31.9 
-17 1916 29.9 
-12 1935&36 31.2 
-21 1943 21.5 
-20 1923 23.5 

-. - .,_. .- --.-- --..--.-- .-.. ^ 



Among the chief factors affecting the micro-climate of the valley depression 
is altitude, which has an important influence on temperature and precipitation. 
The temperature drops as elevation is increased and the air loses its ability to 7 
hold moisture. Native vegetation and agriculture are affected by t,he greater 
relative humidity and shorter growing season at the higher elevations. 

In the growing season, the deeper parts of the valley attain moderately 
high temperatures during the day, but collect cool air mhich drains from the 
slopes at night. Frost danger at night is offset by the valley lakes, which stabilize 
the climate of nearby areas. 

The Growing Season 

Each plant has its own growing season. Some plants are more resistant than 
others to cold and’their periods of growth vary accordingly. A measure of this 
period is essential, however, in a description of climate, and this is defined as 
the date on which the mean of 43” F. occurs in spring and fall. On this basis, 
gromth at Salmon Arm begins around April 6, and extends to October 22, a 
period of about 199 days. At Oliver, gromth begins about March 16, and ends 
226 days later on October.28, a difference of about 27 days in favour of the south 
end of the valley. The gromth period at other stations is shown in appended 
table 2. 

Thc occurrence of the last frost in spring and the first frost in fa11 is of 
significance mainly to’the group of crops with the least frost resistance. It 
is with these crops that large commercial lossesare likely to occur, and for them 
the last date in spring on which the temperature 32’ F. is recorded, or the first 
similar condition in fall, is regarded as the date of the first and last killing frost. 

Thc conditions surrounding the occurrence of frost are complex; altitude 
and air drainage being of primary importance in the interior valleys. The dis- 
t.ribution of frost and its relative severity often varies mith slight differences of 
elevation, owing to the tendency of cold air to collect in local depressions. Bodies 
of water .also have a moderating influence and the frost-free period near, valley 
lakes is generally greater than a mile or tmo away. 

Because the period available for plant gromth is largely confined to the time 
between the last killing frost in spring and the first in fall, the dates of these 
frosts and the periods between them are the most important statements of frost 
occurrence that cari be recorded. These dates in any locality are subjected to 
wide variations from year to year, and the most significant fact regarding them 
is their irregularity. With spring planting, the possibility of frost damage lies 
between the narrowest and the widest limits, hence the question the farmer must 
decide is the degree of risk he is able to incur in order t.o make use of the period 
bctn-een the earliest final spring frost and the latest spring frost in the local 
record. In appended table 2 is shomn the frost dat.um at selected stations in the 
Okanagan and Similkameen valleys. 

Precipitation 
The shape of the precipitation pattern in the valley region is dominated by 

the general climatic factors which affect the southern interior. These are the. 
influence of thc Paeific Ocean and the arrangement of the Coast. Mountain 
systems. 

In tinter, the moisture-saturated winds from offshore, turned upw-ard by . 
the Cascades and the Coast Range, are cooled with increasecl elevation and they 
discharge the bulk of their water on t,he higher western slopes. When these 
winds arrive on the east side of’ the mountains they are at high elevation and 
much of their moisture has been lost; thus limiting the interior to a smaller 
total precipitation than the toast. 
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There is a secondary maximum of precipitation on the western slopes of 

f 
the Selkirk Range, not far from the north end of the Okanagan Valley. South- 
ward, the Okanagan veers away from the Selkirks, hence the north end is the 
most humid part, with a gradua1 drying off towards the International Boundary. 

0. Summer is dominated by comparatively cloud-free westerly winds whiçh 
bring dryness to the toast and to the interior. High winter precipitation suc- 
ceeded by summer dryness, the chief characters of the toast climatic regime, 
yields a modified precipitation pattern in the’ Okanagan district as illustrated 
in Fig. 1. 

In the interior, the lighter winter precipitation falls’mainly in the form of 
snow; with an uneven distribution caused by difference of elevation. The high 
mountains receive the greatest snowfall and low elevations farthest away from 
high elevations receive the lightest fa11 of snow: Decreased rainfall in summer 
follows the trend of Iighfer snowfall and the whole precipitation pattern shrinks 
as distance from the high mountains Go the low elevations is increased. A depar- 
ture from the toast precipitation pattern is the secondary peak of rainfall in 

V 
June. This feature is of great importance to agriculture, particularly in the 
North Okanagan. 

Salmon Arm, at the north end of the Okanagan district, has an annual 
precipitation of. 19.23 inches. Southward, the decrease in precipitation is pro- 

9 gressive until at Oliver there is an annual average of only 9.42 inches. The 
gradua1 reduction of precipitation from north to south is the factor which creates 
successively more arid soi1 and the vegetative distinctions in the valley bottom. 
Appendix table 3 .shows the amounts of precipitation under which these climatic 
types developed. Salmon Arm exemplifies the minimum needs of the Inter- 

SALMONARM ARMSTRONG VERNON KFXOWNA SUMMERLAND OLMCR 

Fig. 1: Precipitation pattern in the Okanagan Valley, January to December, illustrating the 
drying off from north to south and important June rainfall. hversge for 23 years or more. 
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Cloudiness ad Bright Sunshine 
In November, December, and January extreme cloudiness prevails in the 

‘southern part of British Columbia and bright sunshine is restricted to a remark- 
able degree. In the Okanagan Valley, this general cloudiness is increased by a 
low ceiling which forms at, the height of the valley rim, and in mild winters when 
north winds rarely occur, the cloudiness cari be greater than in any part of the 
Province where records are kept. In cold winters, which bave more north n-ind, 
the hours of bright sunshine are consirlerably increased. Whjle lack of suushine 
in wint.er is no’t always appreciated, it bas fundamental value to the valley 
agriculture. The cloud ceiling levels winter temperatures and the winter-killing 
of fruit trees by freak n-cather is of rare occurrence. 

In summer, bright sunshine reaches a peak in July with 324 hours at Summer- 
land. In the whüle Province, this average is exceeded only by Victoria with 
334 heurs of sunshine. The distribution of sunshine throughout the year is 
shown in,Fig. 3, and hours of bright sunshine at 4 ualley stations are appended 
in table 4. 

Prevailing Wind 
For a11 months of the year, except July, the prevailing surface wind is 

up-valley from the southmest, with average velocity of 6.17 miles per hour. 
In July the wind prevails from the northeast, with average velocity of 6.94. 

VERSOS SUMMEKLAND OLIVER 

Fig. 3: Sunshine pattern, January to December, at four Okanagan Valley stations. Average 
for 23 years or moré: 



16 

miles per hour. These winds are warm and light, but occasionally strong in 
spring and fall. They are varied with local down-draft from tributary stream 
coulees on the \Test and more rarely on the east, with occasional north winds. 
At the Sumtnerland Experimenta,l Station, the maximum velocity recorded in 
10 years is -16 miles per hour, the averagc maximum velocity being a.bout 24 
I!liles per hour, and t,he yearly tota.1 about, 54,000 miles. 

The prevadling drift of air from thc southwext in winter is slight, and this 
permits the accumulation of a low cloud ceiling over the valley depression. 
When the wind shifts to the north, the cloud ceiling is dispersed, but it returns 
.whcn the drift of air is again from the southwest. 

HZSTORY AND DEVELOPMENT 

The first white men to view the Okanagan were fur traders who made their 
way into the region from the south in 1811. Thereafter, a trading post was 
established at Kamloops and until 1848, mhen the International Boundary 
dispute was settled, the bulk of the fur trade passed north and south, using the 
valley route. Settlement of the boundary question diverted the trade elsewhere, 
and for the next 10 years the trail was little used until the gold rush in 1858. 

Early land settlement in the Okanagan Valley was a result of the search 
-for gold, and due partly to the failure to find easy wealth in the gold diggings. 
It began at L’Anse au Sable (now Kelowna) in 1859 by Oblate priests, who 
registered land claims in 1860. Several other recordings for farming purposes 
were taken up in 1860 and 1861 and by 1863 there was a school at thc Mission 
with 5 or G pupils who wcrc instructed in the French language. 

In thc northern part of thc district thc first locations were made by over- 
landers from the East who came to the Spallumcheen Valley in 1862, after 
which settlement was more or less continuous. In the south at Penticton, thc 
first land claim was recorded in 1867 and at Oliver in 01869. (10). 

Land settlements and villages were gradually built up in the ‘northern 
part of the valley and small flour mills and saw mills, to supply local needs, 
were the first industries. Crops, dairy products, and beef were produced to 
supply the mines and for local consumption. By 1892 there were about 400 
settlers in the valley and nearly 20,000 cattle between Osoyoos and Enderby.(13) 

The heavy Black Soils between Vernon and Enderby placed early emphasis 
on grain growing, and about 6,800 acres are still used for this purpose. But in 
these soils alfalfa and timothy hays, ensilage corn, field peas, potatoes, field 
roots, small fruits, and vegetables werc of subsequent importance. TO the south 
of Vernon, the bottom lands with favourable summer moisture conditions, here 
described as Nisconlith series, were gradually cleared of brush and used for 
mixed farming. At the same t,ime the bench lands, too dry for farming, were 
suitable for range. 

The first fruit trees mere plante4 by the priests at the site of the old Mission 
near Kelowna in 1859 and 1860. Owing to the more favourable moisture condi- 
tions, most of the early plantings were on the Nisconlith series, which is also 
the soi1 type upon which the Mission was located. At, Kelowna. and Verdon, 
some of the first commercial plantings of fruit trecs were undertaken by Lord 
Aberdeen on the Guisachan and Coldstream ranches in 1892. 

The quality and yield of fruit from the early orchards eventually led to the 
installation of irrigation systems. Large holdings were broken up into sub- 
divisions between 1890 and 1900, and irrigation projects were organized with 
the idea of selling land at high prices. A fruit land boom, which increased values 
from $1 per acre in 1898 to $1,000 per acre in 1908, began in 1900 and’lasted 
until 1910. (13) Extensive fruit tree plantings ofi the valley benches commenced 
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around 1900 and mere continued on a comparatively large scale until 1914. 

r After 1914 the plantings were on a smaller scale and more nearly related to 
market requirements. 

IRRIGATION AND DOMESTIC WATER 
The map-area contains 23 irrigation districts with about 35,613 acres under 

irrigation. Every organized district has a storage and supply system serving a 
group of farms, and the cost is met by an annual tax on each irrigated acre. The 
lowest water charge for any district is $2.75, and the highest $28, per acre per 
annum. The water cost in most districts is between these two extremes, the 
average being around $13 per acre per annum. 

There are, in addition to the incorporated irrigation districts, a number of 
Water Users Communities, irrigated Indian lands, and privately-owned systems 
serving one or more farms. Some of these rights date from the earliest records, 
and they are mostly represented by short ditches that take off conveniently 
from creeks. Farms are located wherever sufficient water and a small area of 
suitable land is available, and while the individual acreage is often small, the 
total of these areas is about 9,285 acres. 

In the Okanagan Valley there are about 43,478 acres under irrigation, and 
the mapped part of the Similkameen Valley contains an additional 1,420 acres.’ 

I. 
In the whole map-area the total of irrigated land amounts to about 44,898 acres. 

Farm water supplies in well-developed irrigation districts are mainly se- 
cured from domestic pipelines, some of which provide water under pressure for 
lawn’s and gardens. Other sources of domestic water are creeks, wells dug into 
Springs and seepages, and irrigation water. Users of .irrigation water requirc 
concrete cisterns for storage in winter and in summer periods when the supply 
ditches are dry. 

POPULATION, TO~NS AND INIUJSTRIKS 
From about 400 in 1892, the population of thc Okanagan district has in- 

creased to about 62,508 in 1947, of which more than half is urban. There was a 
steady influx from the Prairie Provinces durin g the drought and depression 
years of thc 1930’s when thc increasing volume of Okanagan production enabled 
many puople to find employment. A second and greater gain of population 
occurred during and after World War II, and this is still in progress. It is esti- 
mated that 21,123 newcomers have found homes and some kind of employment 
between 1940 and the beginning of 1948. Most of these people are from the 

5 Prairie Provinces. 
The small towns and rural settlements are strung along the valley bottom 

from Salmon Arm to Osoyoos. Vernon, Kelowna, and Penticton, each with a 
population around 10,000, are the most important. Salmon Arm, Enderby, 

* Armstrong, Lumby, Westbnnk, Peachland, Summerland, Oliver, Osoyoos, and 
Keremeos are smaller places mith populations from a few thousand to a few 
hundred. In these centres, and particularly in the larger ones, there are a con- 
siderable number of industries complementary to the local agriculture. Packaging 
the crops for msrket requires a large saw-milling and box-making industry, and 
numerous packing plants and cold storages are necessary marketing equipment. 
Canneries, creameries, fruit and vegetable evaporators, fruit juice plants, a 
winery, flour mill, and cheese factory process large quantities of agricultural 
products and provide employment for a considerable part of the population. 

Industries, towns, and farm homes in the map-area are supplied with elec- 
tricity by two hydro-electric power systems. The Peachland-Westbank area 
and the region from Winfield’ north to Salmon Arm, obtain electrical energy 
from the British Columbia Power Commission, whose plant is at Shuswap Falls. 

k. An additional plant is under construction near Needles on Upper Arrow Lake. 
The remaindcr of the Okanagan Valley, to the south of Winfield, is supplied by 
the West Kootenay Power and Light Company, from installations on the Koot- 
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enay River near Nelson. This cotipany also serves the- Similkameen Valley. 
The towns’are served by telegraph and both town and country areas have tele- 
phones with long distance conriections. There are also radio stations at Kelowna 
and Vernon which transmit the programs of the Canadian Broadcasting Corpor- 
ation, and a booster station at Penticton. 

TRANSPORTATION 

The Okanagan and ehuswap Railmay, operated by the Canadian Pacifie 
Railway, was constructed between Sicamous and Okanagan Landing in 1892. 
From the Landing, steamers served a11 points on Okanagan Lake. In 1915 the 
Kettle Valley Railway, also operated by the C.P.R., waS built into Penticton, 
and in 1925 the Canadian National Railway constructed a line between Vernon 
and Kelowna, which is used by both railways. Other railway ‘construction con- 
nects Ltimby with Vernon, and Osoyoos with Penticton, and points along Okan- 
agan Lake are served by car barges. 

Development of the main road, now paved, between the International 
Boundary and Salmon Arm, and an improved bus service! has finally put the 
lake steamers out of business. Gravelled lateral roads provlde an elaborate net- 
work reaching almost every corner of the valley region. 

SCHOOLS .&ND FARM HOMES 

While the more distant localities are still served by local schools, consolidatetl 
‘schools are located at central points and most of the pupils are transported to 
and from school each day by bus. The health of school-age and pre-school child- 
ren is cared for by public health nurses who cover- the whole district. Tnocu- 
lations for smallpox and diphtheria, are regularly practised, and inoculations 
for scarlet fever are employcd whcn the disease appears. Most school boards 
provide iodine tablets for goitre prevention and two courses of treatment arc 
given each year. Dental clinics are used, and the whole valley has bccome a 
single unit under a qualified dirc&or of public health. 

Farmsteads on most farms are well kept, houses stuccoed or paint,ed, build- 
ings attractive mith electricity and sanitary conveniences. 

AGRICULTURE 

The first carload of fruit was Shipped from the valley in 1903 and from that. 
time the shipmetits continued to increase until by 1911 the annual production 
was nearly l,OOO,OOO boxes. With new orchards coming into bearing the 
apple production in 1922 amounted to 2,719,475 boxes. By 1939 productipn 
of apples was 5,571,138 boxes and the 1946 trop amounted to 8,779,592 boxes. 

Other important tree fruits show a corresponding increase of production, 
as shown in table 3. The number of trees, together with irrigated and non- 
irrigated tree fruit acreage as in 1945, is given in appended table 5. 

TABLE 3: TREE FRUIT PRODUCTION (1) 
Salmon Arm to Osoyoos including Similkameen Valley 

Kind CopatF 1922 1939 1946 

Apples.. .: . . . .’ 42 lb. 2,719,475 
Crabapples. 
Pears . . . . . 1 .Y. . . . ..‘I .:Y::” 

36 ” 183,707 
5,571,358 3,;;;,;;; 

121,074 

Plums . . . . . :: Y: 
42 ” 88,005 307,231 674’741 

” - 62,774 128’634 
Prunes............................. ;; 7, 322,005 fi97:903 
Cherries . 20 ” 

20 ” 
103,595 179,779 

Apricots . . 71,819 
233,054 

176,464 366,937 
Peaches............................ 20 ” 209,1?6 526,190 1,660,547 , 

NOTE: 1922 combined product.ion of plums and prunes was 262,575 crates. 
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The production of small fruits is shown in table 4. Grapes became important 
about 20 years ago and from a production of 164 tons in 1931 the annual yield ’ 3 has shotin a steady increase. 

TABLE 4: SMAEL FRUIT PRODUCTION 
Salmon Arm,to Osoyoos, including Similkameen Valley 

Kind Unit -- 
Strawberries . . 
Raapberries . . . 
Blackberries........................ 
Loganberries _ _ . . 
Red Cnrrant,s. . ,‘. . . . . . 

18 lb. 
1s ” 
1s ” 
g :: 

Black Currants. . . . . 18 ” 
Gooseberries........................ 18 ” 
Grapes............................. Tons 

c 

1927 1939 1946 

5 7$8 
14:4s9 

886 
1,553 

713 
4,287 
3,712 

.- 

- 

3,237 
19,148 

10 
251 
117 38 

4,204 1,?63 
704 2s 
729 965 

7,637 
8,804 

L) 

Production of diffcrent vegetables rises and falls Jvith thc dcmand, somc 
varieties remnining mort or less stationnry from year to ycar. Thc mort im- 
portant ones are .tomatSoes, cucumbcrs, cantaloupes, onions, and celery, as 
shown in table 5. With climate, soil, antl other conditions favourablc, t.hc protluc- 
tion of vegetable scctls of Intc ycars has bccome a promising industry. 

TART,E 5: Vl?,GETABLE PRODTJCTION 
S:dmon :\rm to Osoyoos, including Similkameen Valley 

- 
Kind 

Onions. ................... 
Potatoes .................. 
Celer? .................... 
Silverskins ................ 
Beets .. _ .................. 
Carrots. ....... _ ........ .. 
Cabbages ................. 
Parsnips .................. 
Turnips ................... 
Asparagus. ..... ...... : .. 
Peas ...................... 
Beans ..... _ .............. 
Tomatoes. ............. ... 
Spinach ................... 
Corn ..................... 
Cauliflower ( 
Watermelon. .............. 
Squash, Pumpkin. .. 1. ..... 
Zucca melons. ....... : ..... 
Tomatoes ................. 
Lettuce ................... 
Cucumbers. ............... 
Peppers .... _ .............. 
Eggplant .................. 
Cantaloupes. ............... 

. . 

. 
. . . 

. . . 

. 
. . 

. 
. 

. . 

. 
. . . . 

. 
. . 

-. 

- 

IJnit 

TOllS 
1, 

>> 

>> 

>> 

>> 

t> 

>> 

>Y 

t> 

1, 

>> 

I> 

,> 

,> 

>> 

1, 

1, 

1, 

’ Crates >l 
>, 
,t 
,> 
,> 

1927 

7.875 
3$26 
1 ‘Q8 
‘-36 
145 
292 
684 

81 -- 
15:’ 
-- 
- 

419 
- 

lP2,834 
253 

65,334 
d2.649 

1:474 
181241 

~~ 
.1939 

B,Sll 
9X5 
605 

73 
363 
475 

5 

1:: 
1,127 

151 
4,183 

28 
11 
6 

ïE’ 

ljl2 
837 

4,422 
93 

a: 

6:: 
255 

279,278 427,092 
19,216 34,898 
72,093 190,990 
7,829 110,600 

181 810 
27,885 42,508 

1946 

10,9Q5 
4.262 
(016 

249 
757 

2,373 
1,708 

296 
236 
611 

Dairying, which began around 1890, has become one of the most important 
mixed farming activities and dairy products are a major source of. agricultural 
income. In the earlier years, the dairy catt,fe were low grade, but su& herds are 
being replaced by high-producing pnimals of recognized breeds. Hogs and poultry 
are natural side lines of the dairy industry, with a large. number of small producers 
and an inipressive quality of breeding stock, Sheep and çattle are also produced 
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and th; larger flocks and herds spend their summers on the mountain range 
pastures. Importance is also attached in the valle to beekeeping, an9 produc- 
tion of honey has increased from 80,000 lb. in 1922 to 368,000 lb. in 1938 and 
720,000 lb. in 1947. 

The pioneers were concerned with problems of production for local needs, 
but as an increasing surplus of perishable fruits and vegetables were grown the 
problem of securing profitable outside markets became a factor of major import- 
ance. Co-operative marketing began in 1908 and by 1923 the Okanagan Valley 
supplied 82 per cent of thg apples consumed on the prairie market through this 

Since 1923 the co-operative selling organization has lived through dif- 
%%t%mes, but with slowly mounting success. At the present time, a11 tree 
fruit in the valley is marketed by British Columbia Tree Fruits Ltd., an agency 
controlled by the British Columbia Fruit Growers’ Association. / 

SOILS 
SOIL FORMATION 

Soils are the products of the environmental conditions under which they 
have developed. These conditions are the minera1 parent materials plus topo- 
graphie, climatic, and biological factors. The climatic and biological factors 
aYe the normal forces acting in soi1 development, but under certain conditions 
other factors havè a dominant influence. Soils with well-developed or normal 
characteristics that reflect the native forces of soi1 genesis, climate and vegetation, 
are classified as xonal soils. In this report, the soils with more or less well-develop- 
ed characteris&s that reflect the dominating influence of ground water are 
grouped as groun.dwater soils, and their relationship to the several zona1 regions 
in which they occur is explained.. 

PARENT MATERIALS 
The material from which the Okantigan soils were derived is mostly glacial 

till composed of the Tertiary soi1 covering and a vast amount of debris abraded 
from a complex assembly of rock formations. The latter includes mica schists, 
gneisses, orthoclase felspars, argillites, quartzites, granites, basalt,s, limestones, 
and others. Much of this material was carried, down to the lower elevations and 
sorted by the action of running water. 

During the decay stage of glaciation, the valley was filled partly by glacial 
lakes and in part by g&iers which occupied the present lake depressions. The 
valley filling material discharged into the glacial lakes has the appearance of 
terraced fans whose low&r parts coalesced and spread from the tributary stream 
valleys. Gravelly and stony terraces and moraines, sandy terraces, and deposits 
of silts and clays, were the products of the glacio-lacustrine stage of deposition. 

When the valléy ice melted and the lakes occupied their present depressions, 
the levels of surface waters were lowered in some cases by hundreds of feet. In 
finding their way to the new lake levels, the tributary streams eut ravines through 
the gravelly and sandy terraces to the glacial lake bottoms, ivhere they spread 
their fan aprons, sometimes on top of the clay deposits. Smce the post-glacial 
topographie reglme is in an early stage of development, the lower tind finer- 
textured fringes of these secondary fans generally have poor drainage. 

ZONAL SOILS 
Vertical as well as horizontal ski1 zbnation occurs in the mapped area and.4 

soi1 climatic types have been differentiated. These are not true soi1 zones a& 
they sre more representative of boundary conditions that occur on the margins 
of the major soi1 zones. The zona1 distinctions are believed to be due mainly to 
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variable moisture and teniperature relationships common to a mountainous 
country. The most arid part of the vallcy depression is occupied by the Brown 
Soils, adjoinecl by thc Dark Brown Soils as elcvation and precipitation are in- 
crrased. In turn, thc Dark Brown Soils arc sueceeded by the Black Soils, 
which merge into :t wooded trtinsitsion asnletl Intermoun tain Podsol. The dia- 
gram in Fig. 4 illustrates their a.pprosirnat(a loca,tions a,nd relative importance 
in the classified district. 

The succession of zona1 types is remarka.ble for the çomparatively large area 
covered by each one. In part this is made possible by more humid conditions as 
t.he Okanagan Valley bends tocards t.hc Selkirk Mountains to the north of 
Peachland. The additional contributing factor is the very gradua1 increase of 
elevation, which amounts to about 227 feet at drainage level, between Osoyoos 
and Salmon Arm, with corresponding increases in the height of valley. terraces. 

A cross-section of the Okanagan Valley in its southern part permits exami- 
nation of vertical zonation on a compressed scale. Under these conditions, there 
-is a gradually decreasing temperature gradient with increasing elevation. Rough- 
ly, this amounts to about 1’ F. in 330 feet, and its effects are related to increasing 
moisture economy by plants and a shorter growing season. These factors com- 
bine to bring about remarkable changes in soi1 profiles and native plant species 
within comparatively short distances. 

In order to give meaning fo the complex arrangement of zona1 distinctions 
as they actually occur, it is essential to mention the ideal succession with rapidly 
increasing elevation of Zones 1 to 4, as illustrated in Fig. 5. Under such condi- 
tions, the Brown Soils occupy -thc lowest? well-drained areas in the southern part 
of $he valley depression. This is the most arid soi1 région in the Province. As 
elevation is increased, the Dark Brown anal Black Soils occur in order,, and these 
in turn are supplanted at higher elevations by a series of successlvely mort 
humid divisions of the Podsol soi1 zone. 

Under natural conditions, howcver, the dope exposures are too variablc 
to permit the ideal succession to occur without interruption. The slopes are 
frequently tut by ravines with north a.nd south exposures, and at higher eleva- 
tions the severely glaciated terrain is full of rounded hills whose slopes run in a11 
directions. 

On the valley sides, the kind of zona1 soi1 varies with the slope exposures. 
At the lowest elevations, in the region of the Brown Soils, the south, east, and 
w-est slopes are grass-covered, while the north slope has forest caver. This would 
indicate that the south slope is most truly representative of the Brown Soils; 
while small soi1 areas on the east and west slopes grade towards the Dark Brown 
type. Higher up in the .Dark Brown Soi1 zone, the east and west slopes shade 
towards the Black Earth and the north slopes are podsolic. This intermingling 
of zona1 distinctions, often in remarkably small areas, is most striking in the 
podsols below the alpine region,’ where the Black Soils extend to about 4,500 feet 
elevation on south slopes of coulees and hills, .a11 other slopes being forest covered. 
In mountainous country ivhere ravines are frequent, the forested area between 
3,500 and 4,500 feet may have grass-covered south slopes amounting to 20 or 30 
per cent of the total area. These high, scattered, Black Soi1 areas provide sum- 
mer range for stock. 

Each soi1 zone has its own soi1 scries, even though one kind of soi1 parent 
material ‘may pass through several climatic types. It is therefore essential to 
discuss each zone a8 to soi1 and plant relationships. In this report, the soi1 type 
descriptions are grouped under a ClcscripCon of the zones in which they occur. 

In addition to thc zona.1 soils a group of Groundwater Soil soccur mhere 
natural drainage is restricted or poor. Thc cha.racteristics of thcse soils arc also 
discussed in this report. 
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c 
formed by soi1 building agencies. The C horizon is the weathered or unweathered 
parent matBria1 which lies in contact with the soi1 above. If the profile is under- 
lain by geological material unrelated to the parent material of the solum, but 
of significance to the soil, it is designated horizon D. 

The several divisions of the profile vary in response to the time period of 
weathering, and to other differences such as climate, vegetation, drainage, 
chemical composition, and texture. These variations are accounted for by sub- 
dividing. the main horizons into Al, Az, Aa, B1, B2, etc., for more detailed 
description. 

The mat of organic matter added to the surface by trees, shrubs, and grasses 
is designated horizon Ao. “Podsol” refers to forest soils with a leached A2, 
horizon beneath an organic mat. Tn poorly drained soils the horizon developed 
under the influence of groundwater is called horizon G. Fig.. 6 shows the soi1 
horizons in relation to one another as found in the Okanagan Valley. Under 
field conditions the depth of horizons varies in different soi1 types and in so&e 
instances one or more sub-horizons are absent. 

Each soi1 horizon has a distinctive colour, texture, and structure. Soi1 
colours range from white, through many shades of .brown to black as organic 
matter content increases. Organic staining is important in the Brown! Dark 
Brown, and Black soils. In the podsol zone and in the groundwater SOI~S, the 
organic colours aré mixed’with colours formed by the oxidation of parent materi- 
als. 

Soi1 texture refers to the size of the individual grains or particles, a property 
partly inherited from the parent material and in part as a result of soil-forming 
processes. These particles have 3 niain recognized groups-Sand, silt, and clay. 
A soi1 is’ usually composed of a mixture of a11 three. The distinction known as 
soi1 class is arrived at by the relative proportions of these 3 separates which a 
soi1 may have. 

Soi1 structure refers to the manner in mhich the individual grains are ar- 
ranged. The mechanical separates may be grouped into a variety of forms, such 
as crumbs, plate,s, granules, and others. 

SOi[L CLASSIFICATION 
The natural effects of climate on parent materials under diff erent conditions 

of topography, texture, and drainage is the basis used for grouping soils into 
series units. In the Okanagan Valley there are 4 climatic regimes in which parent 

9 material, topography, texture, and drainage, a11 have an important part in soi1 
development. 

Glacial till is regarded as the ancestral parent material from which the bulk 
. of every Okanagan soi1 has been derived. Some soils at the higher elevations 

P are weathered directly from the ti.11, and some are derived from products eroded 
from it c,luring the decay stage of glaciation. Still others developed from till 
material resorted from glacial lake terraces together with origitial till, which 
was transported by streams and deposited during the post-glacial eroslon cycle. 

The rough terrain has influenced soi1 genesis to a remarkable degree. Steep 
slopes are synonymous with fast flowing tributary streams, which removed 
large supplies of .till from the high elevations and sorted their loads into valley 
filling masses of gravels, sands, silts, and clays. These textural groups of uniform 
materials formed similar profiles under the several climatic conditions. 

Soils may be excessively drained, well-drained, or poorly drained, depending 
on topographical position and the texture of the whole soi1 profile. Those derived 
from gravelly and sandy terraces have excessive drainage. Their profiles show 
different development from soils in the same topographie position with finer 

i textured profiles. Fine textured soils on slopes or terraces that are free from the 
influence of groundwater are well-drained soils. They have distinctive profiles 
and better productivity than excessively drained soils. 



TABLE 6: CLASSIFICATION OF SOILS IN THE OKANAGAN AND SIMILKAMEEN VALLEYS 

1’ Glacial Materials Brown Soils Black Soils InterGyd;îtain Groundwater 
Soi16 

Series Series Series Series Series 

Glacial till. - - Sicamous ...................................... Kelowna Armstrong 

Gravelly Terraces and Lateral Moraines. : Skaha Rutland Nahun Glenemma - ........... 
Sandy Terraces and Lateral Moraines ............... 0SOyOOS Oyama Grandview Shustiap - 

Silts and Clays. Broadview - .................................. Penticton Glenmore Spallumcheen 

Post-glacial Materials 

Colluvial Fans. Similkameen Kalamalka - - Nisconlith .................................. 

SecondBottoms.................................. - 
l 

- 

/ 

- 

/ 

- siss;,nlith 

Organic Remaina. . . . . . . . . . , , .,, . . . . . . . . . . . . . . - 
/ 

- 
I 

- - 
I 

?&yan 

I. c 
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Poorly drained soils are those affected by groundwater. Their profile 

P 
characters are usually fixed by the fluctuation of groundwater in the soi1 or 

~ above it for short or long periods each year. 
The term “series” is used to designate a group of soils on uniform parent 

material, with the same’ colour, depth, and structure of horizons and similar 
conditions of drainage and topbgraphy. The different soils grouped into series, 
and their relationship to parent material, climate, and drainage is shown in 
table 6. 

Within the soi1 series are soi1 classes based on the texture of the surface 
soi1 or A horizon. The class name of the soi1 texture, such as clay loam or clay, 
is added to the series name to give the complete name of the soi1 type. Thus, 
Kalamalka Sandy Loam and Kalamalka Loam are different surface textures or 
types to be found in the Kalamalka series. With the exception of the variation 
in surface texture, the Kalamalka soils have the same characters throughout. 

Variations within the soi1 types that are of importance to agriculture are 
known as phases. Phases are based on such characters as grave& stoniness, 
topography, and others. 

The soi1 series are given convenient geographic names taken from the local- 
ities in which they are found., These includc the names of towns, valleys, and 
districts. 

SOILS NOT INCLUDED IN THE SERIES CLASSIFICATION 

Two land classes were n’ot includetl in thc scries classification. Thc first 
consists of the stony parts of colluvial fs,ns, mhich have little or no value for 
eultivation. Such areas occur throughout the vallty and they are shomn on the 
soi1 map by means of a sepamte colour. Thc second unclassified type is Rough 
Mountainous Land, which surrounds the n.rahle region. 

Soi1 survcy work in thc Okanagan Vallay was commenced in 1931 in aid of 
a research designed to find the CRUSC of corky COE, bitter pit, and other disorders 
of apples. It was thought that the texture of the soi1 profile, methods of irrigation, 
seepage water, and similar factors were contributing to tree injury. A very 
detailed survey was called for and eventually the irrigation districts to the north 
of Kelowna and two proposed irrigation projects were mapped on a scale of 
400 feet to an inch. This mas done by chaining the land at 1,090-foot intervals. 
In addition to this survey a number of problem orchards were mapped on, a 
scale of 150 to 200 feet to an inch. 

As a direct means of finding the cause of physiological disorders of fruit 
trees, the results from the large scale mapping were negative, but general know- 
ledge of the soils was increased, methods were developed for draining seepage 
areas, and finally, research workers achieved success from experiments with 
boron. 

Soi1 survey work in the Okanagan Valley was abandoned in 1936 in favour 
of field operations in the.Lower Fraser Valley,(r) but In 1937 it was continued. 
Al1 of the large scale work was reduced to smaller maps and a detailed recon- 
naissance survey of the remaining part of the valley was completed on a scale of 
2 inches to a mile, The matcrial was ready for printing in 1939, *but the war 
brought delay in publication. 

i 
The reconnaissance work was done by cruising the roads and trails by car 

and on foot when necessary, with frequent profile examinations. Soi1 boundaries 
were placed and sketches between intersections that did not exceed half a mile. 
An aneroid barometer, contours, and aerial photographs. were useful when 



establishing the boundaries of terrace formations. By such means the large1 
soi1 masses were examined and mapped, but soi1 distinctions covering less tha.n 
5 acres are not shown. 

Soi1 textures were determined by feel. Thé surveyor’s judgement was 
verified by numerous samples collected for mechanical analysis. These samples 
were analysed by the hydrometer method of Bouyoucos. (3) The textural class- 
fication was based on the standards of the United States Department of Agricul- 
ture.(G) Soi1 reaction was determined for each sample by colorimetric methods. 
Representative virgin profiles are the basis of soi1 type descriptions and from 
t.hem samples were secured for chemical analyses. 

DESCRIPTION. OF SOILS 
1. -Ti3E BROWN SOIL$ 

An intermountain desert region extends from Mexico to British Columbia 
between the Sierra Nevada and Cascade Mountains on the west and the Rocky 

. Mountains on the east. From Wenatchee northward, the’climate is more humid 
and the Brown Soils replace the Northern Grey Desert Soils at the lower eleva- 
tions. (2) From the International Boundary, the Brown Soi1 zone extends north 
to the vicinity of Summerland, where it merges in the valley bottom with the 
transitional Dark Brown Soils. 

The highest elevation at which the Brown Soils are known to occur in the 
Okanagan Valley is about 2,000 feet, and the lowest elevation, at Osoyoos Lake 
level, is about 903 feet. Above the 2,000-foot elevation, the Dark Brown and 
then the Black Soils appear on south exposures. On more shaded slopes there is 
a succession of mountain podsols with increased elevàtion beginning with the 
Intermountain Podsol. 

Rainfall in the Brown Soi1 zone is too limited for soils of any texture to be 
dry farmed, but with irrigation the finer textured profiles are very productive. 
The soi1 is characterized by the brown colour of the slightly saline surface soil. 
The average reaction with good drainage is around pH 7.5 at the surface, and 
pH 8.4 in the subsoil region of lime accumulation. The average profile characters 
are as follow: 

Horizon Depth Description 
Al O-10” Brown to light bromn surface soi1 with fine grandar struc- 

ture. 
Bl 10-26” Light brown, compact and structureless. 
B2 26-32” Greyish brown t.o grey. A compact., strnctureless horizon 

,tith jime accumulation in the lower part. 

VEGETATION OF THE BROWN SOIL ZONE 
The vegetation of areas that have not been disturbed consists mainly of 

perennial bunch grasses. Bluebunch wheatgrass (Agropyron spicatum variety 
+nerme) is the main species, while speargrass (Stipa comatu) is of next importance, 
and dwarf bluegrass (Pou secunda), dropseed grass (Sporobolus cryptandrus), 
and three-awn grass (Aristida Zongiseta) are common. Grey sage (Artemisia 
rigida) and cactus (Opuntiu fragiiis) are also common. There are a number of 
plants of the “desert shrub” type, including sagebru’sh (A. tridentata and A. 
tri$da), rabbit bush (Bigelowia dracunculoides), and antelope bush (Purshia 
trident&) often miscalled “greasewoOd”. Trees are confined largely to scattered 
yellow pine on the deeper soils. 

A striking feature of the vegetation of this region is the common occurence 
of a number of plant species which are rare or absent in other parts of the Prov- 
ince: These are forms usually associated with conditions existing farther south, 
nncl their presence in the Okanagan seems to indicate that the dry phase of the 
Brown Soi1 zone reaches its northern limit in this locality. Some of these “south- 
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em” species are confined’to t,he area south of Kaleden, but others extend as far 
a as the northern boundary of the zone near Summerland. Dwarf sagebrush 

(A. trijîda) and phlox (Phloz Zongifooliu) are common examples of this group. . 
The agricultural significance of the presence of these species in the Okanagan 
Valley lies in the fact that they are associated with warm climatic conditions 
which favour t.he production of fruits, su& as peaches and apricots. 

CHANGES DUE TO GRAZING 

Due to less favourable conditions for plant growth, the effects of overgrasing 
have been more drastic than in’the Dark Brown and Black Soils. With moderate 
overgrazing, bluebunch wheatgrass has been replaced by speargrass, dropseed 
grass,. and other seèondary grasses. Severe abuse has resulted in the elimination 
of even fhese grasses of moderate grazing value and desert shrubs and annual 
weeds have corne to be dominant. A-t present the area occupied by the original 
type of bunchgrass caver is relatively small. 

SOIL SERIES AND TYPES 

i The Brown Soils have been grouped into 4 soi1 series and 6 soi1 types. These 
are Skaha Gravelly Sandy Loam, Osoyoos Sandy Loam, Osoyoos Loamy Sand, 
Penticton Silt Loam, Similkameen Gravelly Sandy Loam, and Similkameen Silt 
Loam. Skaha and Osoyoos series have 2 topographie phases and Penticton and 
Similkameen series have one phase of topography. 

SKAHA GRAVELLY SANDY LOAM* 
Description 

This series occurs on gravelly terraces to the south of Summerland in the 
Okanagan and Similkameen Valleys at from 903 to 1800 feet .elevation. It 
covers a total of about 12,563 .acres in many scattered areas ranging in size from 
a few acres to a thousand acres or more. 

The topography is of two kinds. Gently undulating and sloping terraces 
caver about 6,012 acres. The balance of 6,551 acres, shown as a kettle phase 
on the soi1 map! contains shallon: and deep kett,le holes, some of mhich are dry 
and some contam ponds. 

. 

The solum consists of brolyn, shading to light brown sandy loam, about 
18 inches thick, with varying amounts of grave1 and st,ones on different terraces. 
The lower part of the solum is characterized by a matrix of stones. 

The substratum, with and without. observable stratification, is a mixture 
of coarse Sand, grave1 vnrying from fine to coarse and stones ranging up to 8 
i-ches or more in diameter. ‘IJhe size of the grave1 and stones and the amount of 
sand in the mixture varies with each terrace. The kettle terraces may at one 
time have formed parts of latcral moraincs.and in these, the mass of stones, Sand, 
and grave1 is more varied tfian in terraces built up entirely by stream action. 
In some terraces, layers of cemented Cl1 are buried at various depths in the suh- 
st.ratum. Where buried till occurs in the kettle phase, small lakes or ponds may 
form in the kettle holes. 

Further detail in the following profile description indicates the shallow 
nature of the type ind its 101~ moisture-holding capacity: 

Hotizon Depth Description 
Al O-6” Brown sandy loam with fine granular structure.’ pH 7.5. 
B-D ô-18” Light brown structureless sandy loam with matrix of 

stones and grave1 in the lower par& pH 7.8. 
D Greyish brown to gey coarse Sand, gravel, and stones, 

with and without observable stratification. Lime plated 
sfones and grave1 in the Upper part. Layers of cemented 
till present or absent at various depths in the gravelly 
muterial. pH 8.4. _---.- 

i * Where only one type occurs within a series, the soi1 is described under the type name. 
Where a series comprises two or more types, a generalized description is given in addition 
to the descriptions of the types. 
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Agriculture 
The Skaha Gravelly Sandy Loam is t,he most porous type of the Brown 

Soils. At present its main use’is for range, but. selected areas on different ter- 
races have been irrignted for orchartl fruits, cantaloupes, cucumbers, and toma- 
tocs. Some comparatively .largc :LI~S I~:L~(? beeu hrought.’ undcr cultivation in 
t,lw vic*init,y ot’ Suinmcrlaiid, Pcnf ic%ii, Oliwr, Owyoos, :mrl Kerenwos. 

h large part, of Ilie lrettle plisw is full of stwp *lapes ancl liet,tle holes \vliiclr 
make irrigation impra.ct,icahle. Where \\ater bas been appliecl on slopes t,oo steep 
for irrigation, t.herc is a t.endcncy for thc soi1 co~~cring on knolls to erode into Ihe 
hollows. The knolls bocamc barren as thc: untlcrlying grave1 is esposecl. COT~~ 
cropü hdp to keep thiü erosion in check, but, whcre it bas occurwd, lit~tlc cari bc 
donc in thc way of soi1 improvcment.. 

A smallcr crosion factor in the untlulating ,phase makes it more desirablc 
for irrigation than the kettle t.opography, but the practice is to use large quanti- 
ties of irrigation water. The grave1 substratum beneath the comparatively thin 

.soil covering afforcls excessive drainage and co-operates wit.h the trop in ac- 
celerating dehydration of th! soil. Excessive irrigations tend to prom0t.e leaching, 
the breakclown of soi1 structure, and seepage at lomer elevations. 

Structural breakdown takes the form of increased compaction in horizon 
B-D, and wherc this occurs it cari bc amelioratcd by greatcr provision of organic 
mattcr and more limitctl use of \vatf:r. Duc to lcaching, thcre is more ncotl of 
minera1 fert.ilixcrs in thc Skaha wrics than in Lincr texturctl~ profiles. 

The inclicatctl trcnd towurtls soi1 dctcrior&ion is ncutralizcd in many 
orchards by favourablo slopcs and gootl management, but cviclence of ruined 
acrcagc duc to unfavourable location snd poor practicc is not lacking. Within 
the serics therc arc also somc gootl locations with clcep solums and greater pro- 
tection against detcrioration, to which thc less favourable features of the type 
clo not a.pply. Such areas should be sclectcd in fut.ure wit,h more tare than in the 
past when new development for irrigation is contemplated. 

OSOY OOS SERIES 

The Osoyoos stries occupies sandy terraces in the Br6wn Soi1 zone between 
Summerland and the International Boundary. It. lies at, clevations between 
903 an8 2,000 fect, on tcrraces of diffcrent lengths and widths,, covering a total 
nrea of about 15,983 acres. There arc two types of topography. Kettle areas 
cave? 7,112 acres and gently undulat,ing to flat terraces caver about. 11,871 
acres. Somc of the smaller terraces are t,oo narrom or too severely erodecl for, 
agricult4ural use. 

The surface soils are brown, shading to a pale brown subsoil. There is a 
progressive reduction of the silt and clay content from the surface to the bottom 
of the solum, n-ith a corresponding increase in the proportion of stone-free Sand. 
Lime accumulates in the lower part. of the B horizon. 

The substratum consists of clean, grey, stiratified sands of medium to coa.rse 
testure, which often contaifi lenses or layers of fine gravel. These materials 
were originally discharged into glacial lakes and deposited at the mouths of 
tributary streams. They occur throughout> the Okanaian district in a11 soi1 
regions tind the soils derived from thcm have been namecl Osoyoos, Oyama, 
Grandview, and Shuswap series. 

, Two types were mapped in 2 phases as follows: Sancly Loam, kettle phase, 
3,282 acres; unduljting, sloping or flat, 88 acres. Loamy Sand, Iicttlc pliasc, . 
3,880 acres; undulating, sloping or flat, 11,783 acres. 
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OSOYOOS SANDY LOAM 

Description 
As a stream bench type the Sandy Loam exists in several isolated sections. 

The large& areas occur as terraces near the mouth of Shingle Creek tq the south- 
west of Penticton, and smaller sandy loam bcnches are near Summerlancl and 
Oknnagan Falls. 

Some of the narrow terraces bave been rendered non-arable by natural 
erosion. Even in such are.as, however, there is often room for one or more fruit 
farms of small extent, if a water supply is available. The kettle phase, defined 
by the presence of cane-like depressions or pot-holes with n.o drainage outlet, 
that often caver an acre or more, contain much land that is too rough for ir- 
rigation. 

Cemented till is frcquently found buried in the substratum, and this may 
cause impeded drainage where the sandy layer is thin. In some areas a variable 
thickness of sandy subsiratum overlies stratified grave+, and in others the 
sandy bench materials have been laid upon older silt deposlts. 

A profile’ desgription of the Sandy Loam is as follows: 
Horizon Depth Des&iption 

a, O-10” Brown sandy loam with a large proportion of very fine 
and medium sands. Finely granular t.o single-grained 
skucture. pH 7.5. 

6 ‘o-22” Grevkh brown sandy loam to loamy sand of very fine to 
me&m texture. Single-grained, slightly compact. Seat- 
tered fine grave], small stones and finely divided mica. 
pH 7.8. 

BP 22-28” Clean grey loamy sand, single-grained, compact, with 
finely divided mica and recognizable lime accumulat,ion. 
pH 8.6. 

C C1ea.n unweathered greyish brown to grey stratified sand 
containing finely divided mica. Porous and loose, wit.h 
occasional thin layers of grave1 or small stones. Strat.ifi- 
cation seldom noticed except where the finer grades of 
sand occur. pH 8.4. 

f 

Most of the mapped area is range. This is due in part to location, unavail- 
ability of low cost mater, and to unsuitable topography. The main cultivated 
area consists of about 88 acres in the’ vicinitg of Summerland, which is used 
for fruit growing. 

The Sandy Loam is suitable, for irrigated agriculture on gentle slopes mhere 
erosion cari be held in check. Power ,to hold moisture between itirigations, in 
the absence of a higher silt and clay fraction in horizon B, is dependent on the 
preservation of the original surface sO;il and the maintenance of organic matter. 

Owing to the porous nature of the underlying Sand, tixcessive applications 
of irrigation water will leach away the soluble salts from the solum and develop 
seepage at the lower elevations. Frequent light irrigations with a minimum 
loss of water int6 the stibstratum are preferable where ivater supplies c?n be 
secured as required. 

r -. 
Where the sandy substratuin overlies indurated till or stratified silt at no 

great depth, seepage may OCCUJ in orchards. As a general rule, this: kind of 
seepage cari be removed by a cross drain properly located and laid on the im- 
pervious material. 
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OSOYOOS LOAMY SAND 

Descripbion 
The Osoyoos Loanly Sand is an importaltb noil type in t,he southern part 

of t,hc Okanaga~l Vallcy bct~vcen S~Il~In~ct~li~,ntl and t,he Intrrnation Boundary. 
\Vhilc t,he keltlt~ phase çonl.:tins 1nuc1~ IV:M~.C land, it bas been most esteuxivc- 

ly developed owing 1.0 the awrilabi1it.y of \\.af.er supplies. Ont devcloped area 
near Osoyoos is pocked with a clozc?n or 111ow lwtf~lc holes wntaining ponds. 
‘I’hesc holes wrc cviclcnt~ly cauxetl bv coll:lps~~ of (ho surfwe follwving thc melting 
of buriccl icc, and the watcr rcmai& in t.h& bwausc of an undcrlay of cernentad 
till or ütratificd silt. 

The light textured, single-grain4 top-soi1 varies to some extent, on different 
terraces. Some small areas of light sandy loam and very fine sandy loam are in- 
cluded, owing to their small sise and very sandy subsoils. 

A profile description of this typevis as follows: 
Horizon Depth Description 

-41 O-S” Brown coarse to medium loamy Sand, loose and single- 
grained. pH 7.2. 

BI 8-24” Pale brown coarse t,o medium losmy Sand, compact, single- 
grained, witl! occasional stones or gravel. pH 7.5. 

B‘2 24-30” Grevish-brown coarse to medium loamy Sand. SinJe- 
graked, with occasional small stones or gravel. Lime is 
indicated by a slight compaction or cementation of the 
Sand. pH 8.6. 

C Deep clean, grey, unweathere+, coarse to medium sand. 
Sand. Loose, porous and stratlfied. Occasional layers of 
fine or coarse gravel. pH. 8.4. 

Ayriculture 
While a large part of the t,ot.al area. is still used foi range, an important 

acreage has been irrigated in the vicinity of Summerland, Kaleden, and Osoyoos. 
The use of rough topography brings to attention certain limitations of 

this tylje for irrigated agriculture. It is apparent that furrow irrigation should 
be confined to gentle slopes ancl almost flat surfaces, where cutting and washing 
cari be avoided. Where grades are not gentle the irrigation furrows tut miniature 
gullies into the subsoil, and the topsoil is transported to t.he toe of the slope. 
Washing on slopes cari remove the entire solum and leave exposed the more or 
less impovcrishcd parent material. The problem of stopping erosion is largely 
solved by t.he use of sprinkler irrigation. 

The status .of organic matter in the soi1 determines the fertility of the type. 
h high organic-matter content, forms the basis of moisture-holding power and 
good trop yields, whereas its deterioration re&lts in less drought resistance and 
low yiclds. Since warmth and added moisture promote bacterial activity and 
the oxidation of organic matter, the upkeep of this important substance is a 
problem assumed by every farmer who cultivates the Loamy Sand. 

There is also a tendency to use irrigation water to excess, owing to the porous 
nature of the profile and the underlying Sand. Excess irrigation mater leaches 
soluble substances from the soil, leading to impoverishment. In areas underIaid 
at depth by cemented till or stratified silt, the excess irrigation water moves 
on top of these semi-impervious materials toward a natural outlet. In one seepage 
thus formed the sandy terrace bank has collapsed and gullies have eut inward 
along the line of seepage flon-. 

Advantages of the type lie in warmth, easc of culti\:ation, and earlincss. 
NÏth good management apples, penches, apricots, plums, cherries, cantaloupcs, 
cucumbers, tomatoes, and other crops cari be made to give good ylelds. 



J?O~ proptir land-use the irrigation system should provide an adequate 
water supply as necded, SO that frequent, light irrigations with a minimum loss 

or of mater into t,hc substratum may replace infrequent and heavy applications 
of irrigation water. 

Light textured profiles which lend themselves easily to erosion and leaching, 
particularly under rough topographie conditions, require conservation practices 
from the beginning of use. These practices should emchasize the upkeep of 
organic matter, together mith preirention of erosion and leaching. 

PENTICTON SILT LOAM 

Description 
This type covcrs about 7,265 acres in the southern part of the Okanagan 

Val!ey at clevations betmecn 1,200 nnd 1,500 feet. It occurs ‘in a remarkable 
tcrracc formation probably laid down in temporarv rivers during deglaciation, 
whcn the present lakc dnpressions were filled with i&. On melting of the vallcy 
icc the silt deposits mern-lcft with one side standing as an cxposecl bluff mhich 
faces the vallcy centre. 

Thc most prominent dcposits stand o.ff from the short on both sides of 
Okanagan Lake near Penticton. South from Penticton, the ragged fringcs of 
silt deposits face the east shore of Skaha Lake, and other remnants lie psrtly 
cxposed and in part buricd beneath sanclJ7 tcrrnccs and colluvial fans betwecn 
Oliver and Osoyoos. 

A large part, of the original gcntly undulating and sloping topography has 
bcen sevcrly tut and in places reduced to hummocky forms and gullies by freshct 
run-off. Destructive erosion long bcforc t,hc advent of irrigation has greatly 
reduced the amount of land available for agriculture. 

The solum, to a depth of about 40 inches, is brown, shading to grcyish- 
brown silt loam, with lime accumulation in the lomer part. The substratum is 
composed of deep beds of st.rat.ified silt, clay, and very fine sand in varying 
degrees of admixture. Here and there throughout the silt formation are stringers 
of grave1 probably laid down by freshet run-off from the hillsides. These grave1 
lenses are of present significance as seepage outlets for excess irrigation water, 
and they sometimes aid the formation of gullies and the collapse of the un- 
wotected banks. 

The profile description is as follows: 

Hwizon Depth Description 

Al O-10” Brown to pale brown silt loam; soft and friable, with fine 
granular structure. pH 7.6. 

Bl 1 O-20” Pale brown silt loam, massive and compact. pH 8.0. 
Bz 20-42” Greyish-brown silt loam; compact with specks of lime. 

Breaks into angular fragments suggesting hoken lami- 
nation. pH 8.6. 

C Stratified silt, silty clay, clay and very fine sands bedded 
and laminated in thin layers. Occasional lenses of grave1 
only a few inches thick. The Upper part of this horizon 
is rich in lime. pH. 8.6. 

The variable nature of the stratified parent material, which contains beds 
c of silt, silty clay, clay, and very fine Sand, permits similar variation in the solum, 

_ and a. more detailed survey would differentiate several classes. The present 
survey names the type according to the dominant surface texture. 
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The Penticton Silt Loam is ont of thc most fertile and productive soi1 types 
in the Okanagan Valley. Yields of apples range as high as 1100 packed boxes 
per acre in mature orchards under the best conditions, and corrcspondingly 
high yields of other fruits are’obtained. 

Before irrigation systems were installed, the silt terraces were deeply tut 
and partly washed away by natural erosion, a.nd in future, this destruction will 
be accelerated.. The main loss of ground at present is caused by discharge of 
tailing water into unprotected coulces, and seepage due to general over-irrigation. 
Bach year small sections of exposed bank fronts and gully sides collapse wit,h 
total loss of ground. This destruction is often caused by saturation of beds of 
very fine sand in the lowcr parts of the banks, mhcrc seepage mater forms a 
slum which floms in the spring. Whilc the annual loss is scattered and docs net 
appear large on superficial observation, thc loss of rich land per deca.dr is a more 
significant figure, which implics the nccd of conservation. 

Since the excessive use of irrigation mater is detrimental, provision should 
hc made for frequent and light irrigations, with a minimum loss of water into 
the substratum. Tailing waters should be flumed where they cause saturation, 
washing. or collapse of gully walls. Active seepage near the surface in orchards, 
duc to layers of gravel, clay or bedrock, should bc removecl by underdrainage. 

SIMILKAMEEN SERIES 

In the Brown Soi1 zone there are post-glacial colluvial fan areas of sufficient 
agricultural importance for classification as a separate soi1 series. These fan 
aprons were accumulated at the base of comparatively steep slopes by tumultuous 
outwash of temporary streams. Each fan has an area of angular rock at the 
coulee mouth, from which it grades into soi1 material lower down on the slope. 

The topography is that of a fan cane, with a steep to gentle main slope 
towards the valley centre and secondary slopes to right and left. of the main 
slope. 

The series-occurs at from 925 to 1800 feet elevation in the south Okanagan 
and Similkameen Valleys. Its classes are Gravelly Sandy Loam, 989 a.cres, and 
Silt Loam, 3,058 acres. 

The surface soils are brown, shading to greyish brown variable and limey 
subsoils. In some cases the parent fan material has spread over the remnants 
of former silt, sandy, and gravelly terraces. On the lower fringes of the fans. 
where the land is cultivated, the buried terraces add to thc complexity of t.hc 
substrata. 

SIMILKAMEEM GRAVELLY SAA’DY LOAM 

Description 
The Gravelly Sandy Loam occurs in one area of coalescing fan aprons to 

the southwest ,of Oliver. These fans differ from most, others, because the soi1 
and stone were deposited with very little sorting. In one case, a cloudburst, 
occurred about 30 years ago and the whole fan was deposited at once. The pres- 
ence of several kinds of terraces at both ends and beneath the fan materials 
along the bank of the Okanagan River indicates variable conditions of sub- 
drainage. I 

. 
The profile of this colluvium is as follows; 
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tiurimn Deplh 
A , O-6” 

13 6-10” 

e 

Description 
Brown sn.ndy loam. Fine granular structure on older fan 
mat,erials, but struc$rreless in more youthful debris. 
Upper parts of fans stony and gravelly, with more sandy 
soi1 along the lower fringe. pH 7.8. 
Light brown structureless sandy loam, wit.1~ a mass of 
stones in the upper parts of fans and fewer stones along 
the lower fringe. pH. 8.6 
LigM brown to grey sandy loam mixed with a mass of 
nngular stones. This mat.erial covers sandy, gravelly and 
silt terraces, which influence sub-drainage in t.he lower 
parts of the fans. pH S.S. 

The upper limit of cultivation on thc gcntlc.fan slope dcpcnds on the rock 
content of the soil, mhich varies from place to place. Sincc thcrc is a consiclcrablc 
amount of soi1 between the stoncs, fruit trecs cari bc planted whcre the ground 
may be too stony for cultivation. 

The least amount of stone and the grcatest thickness of soi1 is on the lowel 
part of the fans, and this permits cultivation and the planting of orchards. 
Selected locations mith a dreper than aversge laver of comparatively stone-frco 
soi1 make good orchard sites, thc topography bci”ng idcal for irrigation. 

Dsadvantagcs of thc type rcfer mainly t.o cxccssivo amounts of rock too 
close to thr surface, and certain adverse drainage conditions. Whcrc t(hc fan 
has spread over a wlt terracc, thé colluvium is,generally t,hin at its lower edge 
and the silt is close to the surface. Under these conditions the silt substratum 
serves as a semi-impervious layer upon mhich excess irrigation, mater cari move 
and saturate the lowér fringc of the fan. This difficulty cari be ovcrcome by 
means of tut-off drains. 

Description 
SIMILKAMEEN SILT LOAM 

The Silt Lbam occurs in the Okanagan and Similkameen Valleys. ‘In the 
Okanagan Valley there is one area near Fairview amounting to 336 acres, and 
the balance of about 2,722 acres is situated in the Similkameen Valley. 

The area near Fairview consists of fine textured fan material overlying an 
older silt deposit, with admixture of the two types and fan slope topography. 
In the Similkameen Valley the type occurs on remarkable cane-like fan deposits 
which slope at a comparatively steep angle from the valley sides. The outer 
fringes of the large fan aprons have been pared off by the Similkameen River 
SO as to present abrupt,, terrace-like banks which face the second bottoms. 

The fan materials are a mixture of silt and angular rock fragments derived 
from decomposition of silty till deposits high up on the valley sides. Some of 
t.hese deposits bave eroded to small areas of “hoodoos’!. The rubble at the top 
of the fans consists of large angular boulders, sharp stones, and gravels embedded 
in silts and fine sands. 

Lo\ver down is the arable a,rea, which progressively loses stones and boulders 
down-slope, until it becomes a deep structureless silt, l small areas being stone- 
free. 

A profile from a stone-free area is described as follows: 
Horizon Depth Description 

Al O-10” Brown silt lonm, finely granular to structureless. pH 8.0. 
El 10-19” Light brown silt losm, structureless, compact, with free 

càrbonates. pH S.4. 
RP 19-25” Whit.ish grey silt loam, structureless, compact, with vari- 

able amounts of accumulated lime. pH 8.6. 
C Massive whitish grey calcareous silt in stone free areas. 

In other parts there are variable mixtures of silt aed angu- 
lar stones. pH 8.6 

. -  
-  

- I  
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Agriculture 
The arca near Fairview is irrigat)ed and successfully used for the production 

of orchard fruits. Thc seepnge devcloping along thc low-cr fringe of t.his fan 
could probably be ameliorated by the proper use of drains. 

In the Similkameen Valley, areas of the type between Hedley and Keremeos 
have little or no agricultural importance. TO the south of Keremeos are larger 
areas partly included in Indian reserves, their present use being a limited’ value 
for range. One of these is an area covermg about 1,256 acres to the east of Cam- 
ston, mhich may be regarded as a promising site for a nem irrigation project. 

This arca has a gentle slope towards the valley centre and the greater part 
of the soi1 is sufficiently stone-free for cultural practice. The river has tut into 
its lower edge, forming a terrace-like bank which assures good drainage a,nd 
thc abse?ce of any seepage. 

2. -THE DARK BROWN SOILS 

Thc Dark Brown Soils occupy an important region in east,crn Washington? 
but their northward extension into British Co!umbia is limit(ed by inmeasing 
humidity and a decreasing temperature gradient.. In the southern interior the 
Dark Brown Soils occupy scmi-arid parts of vallcy dcljressions in areas of no 
grcat cxtcnt. 

In the Qkanagan district the Dark Brown Soils occur on the lowcr slopcs 
ancl in well-drained parts of the valley bottom bctween Oyama and Summer- 
land. The Upper boundary of the zone is in contact mith the Black Earth, ex- 
cept on northern slopes, where the Intermountain Podsol often forms Cont>act 
mit.hout an intervening Black Soi1 area. 

Southward from Summerland the Dark Brown Soils occupy an area betmeen 
the Brown Soils in the well-drained part of the valley bottom and the Black 
Soils at higher elevations. The lowest elevation at which the Da.rk Brown Soi1 
occurs is about 1,130 feet and the highest elevation reached on favourable ex- 
posures in the southern part of the valley is about 3,500 feet. 

The Dark Brown Soils are transitional between the Brown and Bla,ck Soils. 
Their main characters are the dark brown colour of the surface soil. the thick 
bunchgrass caver in’ areas not overgrazed, and scattered trees of Western Yellow 
Pine (Pinus ponderosa).. Beneath each tree, where the needles and twigs fa11 
to the ground, is an area of degraded and podsolized soi1 about 20 feet or more 
in diameter. 

The moisture relations of the Dark Brown Soils in the Okanagan Valley 
rate with the Brown Soi1 zone on the prairies. The season is short for peaches 
and apricots, except on ,favoured locations, but apples, pears, cherries, plums, 
prunes, and grapes give excellent yields under good,conditions of soi1 and drain- 
age. The heavy clay has been dry farmed, but hghter textures are marginal 
without irrigation. .The average surface reaction under well drained conditions 
is around pH 7.2, and pH 8.4 in the subsoil horizon of lime accumulation. 

Profile characters are as follows: 
Horizon Depth Description 

A1 O-8” Dark brown with fine granular structure in light soi@ and 
fitie crumb structure in clay loam and clay. 

A2 S-10” Degraded horizon in vicinity of trees. Light brown, plat,ey 
to structureless, absent in areas of permanent grass. 

132 10-22” Brown to yellowish brown or brownish grey: depending on 
texture and drainage. Structureless in hght soils and 
columnar in clay. 

B2 22-30” Pale brown to yellowish brown in light soils, brownish 
grey in clay. Structureless, with accumulated lime in 
the lower part. 
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VEGETATION OF THE DARK BROWN SOIL ZONE 

. . Areas t.hat have not becn a.ffectcd too severely by overgrazing,‘or other 
disturbing factors, arc. occupied mainly by perennial bunchgrasses. The principal 
species is blue bunch wheatgrass (Agropyron spicatum variety inerme), while 
rough fescue (Festuca scabella) and June grass (Koeleria cristata) are of 
secondary importance. Common herbs include yarrow (Achiilea millefoli~m)~ 
everlasting (Antennaria panlifolia) , balsam-root (Balsamorhiza sagiltata) and 
fleabanes (Erigeron SP.). Shrubs are not abundant, the common forms being 
rabbit bush (Bigelowia dracunculoides,) rose (Rosa SP.), and coralberry (Sym- 
phoricarpos racemosa). Saskatoon (Amelanchier alnifolia) is common in the 
region, although the plants are often dwarfed. Yellow pine occurs over much of 
the region in thin stands, forming a “Savannah” type.of vegetation. This sav- 
annah becomes ‘denser and shades off to forest on favoured locations, while in 
the drier parts of the zone trees are few or absent. 

i 

CHANGES DUE TO GRAZING 

The vegetation over a large part of the zone has been altered considerably. 
On moderately overgrazed areas the bunchgrasses have been replaced to a large 
extent by the less palatable herbs and shrubs mentioned above. With more 
serious depletion, even thcse plants have decreased, the short-lived perennials 
and annuals becoming dominant. Downy brome grass and Russian thistle are 
prominent among the annuals. 

On many areas where the yellow pine Savannah has been tut over, a rather 
.dense growth of Young trees has sprung up, giving the impression of a trend 
towards forest conditions. However, there is no evidence that the mature stand 
of pines will be any thicker than that of their predecessors. 

SOIL SERIES AND TYPE.~ 

The Dark Brown Soils have been grquped into 4 series and 6 types as follon-s : 
Kelowna Gravelly Sandy Loam, Rutland Gravelly Sandy Loam, Oyama Sandy 
Loam, Oyama Loamy Sand, Glenmore Clay, ancl Glenmore Clay Loam. The 
topography,is separat,cd into a kettle phase and a mixer1 phase in which the land 
is sloping, undulating, or almost , flat. 

KELOWNA GRAVELLY SANDY LOAM 

_ i 

Glacial till, the direct. depesit of the ice sheet, blankets the hills and valley 
slopes above the elevation of stratified materials. The soi1 type developed by 
surface weathering of the till itself bas been designated the Kelowna series. 

The topography consists of the sloping valley sides and the rolling surfaces 
of low hills, which contain scattered pot-hole sloughs. Classified areas of the 
type amount to only 1,342 acres between 1,500 and 2,000 feet elevation, but 
very extensive areas occur between Okanagan Landing and .the International 
Boundary on the higher valley slopes below the region of the Rlack Soils. Such 
areas are classed with the Rough Mountainous Land. 

The surface soi1 is dark bromn! shading to brown and yellowish brown with 
depth and good drainage. The sol1 material is sandy Ioam with a variable in- 
clusion of rounded stones and gravel. The substratum consists of till which, may 
or inay not be indurated. On steep slopes, it is evident that much of the solum 
material attained its present position by sloughing from higher up instead of by 
direct weathering of the till lying beneath. 

-  l 
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The profil? is decribed as follows: 
Ho&m Depth Description 

-41 O-S” Dark brown sundy loam with fine granular structure. Scat- 
t,erd gave1 and stoncs. $1 7.0 

I$, s-20” Brown to -ellowish I~own sündy loam, slightly com- 
~:NA, st Irlctnrcless. Seat.iered stones ;tnd grsvel. pH 8.2 

Ib 20-28/’ Transition to glacial till. (ireyish hrown sandy loam with 
slwcks and veins of lime. Dense, structureless, with frag- 
ments of cemented t.ill. 1~11 8.G 

c Indurbed grcy Cl1 of sand,v’ loam test rire, cont.aining 
stones ttnd Graal. Oec~sionallv this mixture is net ce- 
mented, or the cemented matei%al lies at grenter depth. 
pH 8.4 

Agriculture 
A few small parcels bave beel; cultivat,ed to a limi$ed extcnt where watel 

supplies are available, but the best use of t,he Kelowna series is for range. In 
Alberta, the Dark Brown Soils from sandy loam to clay are farmed for grain. 
In t,he Okanagan district, however, these soils would nppear to be somewhat 
more arid, and the clay is t,he only $e%ure that has becn used for farming with- 
out irrigation. 

The Kelojvna and Armstrong serics combine to enlarge the area of range- 
land surrounding the Okanagan Valley bottom. The extension of the Dark 
Brown and Black soils up the vallcy sides and on southern slopes to’comparative- 
ly high elcvations is an asset wluch ntltls hccf and mutton t.o the great variet.y 
of other production in the district. 

.RUTLAND GRAVELLY SANDY LOAM 

IXscriplim 
This series is dcrived from gravelly antl stony tcrraces in thc Dark Brown 

Soi1 zone, which occur at elevations bctween 1,200 and 2,700 fect. In the Okan- 
agan Valley, areas are scattered-southlyard from Oyama, which attain the highest 
elevations in side valleys to the south of Summerland. In the Similkameen 
Valley, the type occurs betiveen Hedley and the Ashnola River. 

Two kinds of topography havc been differentiated. Kettle terraces caver 
about 13,054 acres, and terraces that are sloping, undulating, or almost flat 
occupy approximatcly 13,352 acres. In mnny ,largc, smdl, and broken areas 
thc series covers about 26,406. 

?he surface soi1 is dark brown shading t.o brown in thc lowr part.? with 
varying aniounts of stones and gravel. The average solum is about 24 mches 
t,hick, but in parts of t.erraces or on wholc trrraces it may range from 12 inches 
to more than 24 in&+ in thickness. 

The substrat,um compares with that of the Skaha, Nahun, and Glenemma 
series, the same kind of terrace formation occurring in the several soil’ zones. 
Beneath the comparatively fine textured solum, the underlying material con- 
sists of coarse stratified sands and gravels having consideyable thickness. Some- 
times t.here is a discontinuous layer of indurated till buried at different depths 
from the surface. The profile, mhich has excessive subdrainage, is described as 
follows: 

Horizon Depth Description 
Al O-12” Dask Brown snndy loam,.fine grnndar structure. Gravel- 

ly with nmnerous smnll stones. pH 7.0 
B-D 12-24# Brrkvn coarse structureless sandy loam, very gravelly 

and st,ony in the lomer part, some of the stones at the 
1Mtom of the horizon being lime plated. Open and por- 
011s. pH 7.8 

D Brown to grey st,r:rtified sa.~&, gravels a.nd stones. f%me- 
times a discontinuous layer of eemented t.ill at diEerent 
depths. pH 8.0 
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Agriculture 
The type bai been extensively developed for irrigation in the vicinity of 

Kelownn, Wcstbank, Trepannicr, Pcachland, and Summerland. 
While many of t,he ,tcrraces 11avc :L comparatively thin solum, others have 

a fairly deep thickness of soi1 on t.op of the underlying grave& and these have bcen 
irrigat,ed most succcssfully. Somc of t,hc best otichards on thc Rutlantl serirs 
are in East Kelo~~la, wh&c t,hc t,opography is almost flat, and where cemented 
Cl1 occurs xvithin reach of t,hc t.rcc roo&. This impervious material, sometimes 
1 to 6 feet from the surface, chccks the downward movement of water. The tree 
roots secure moisture from tho top of t,he hard layer and the orchards give good 
yields. In other places, there is no underluy of cemented till to check the domn- 
ward movement of watcr, and irrigation practice is more difficult: Where cement- 
cd till exists in the substrata., seepage conditions often develop in depressions 
and on the lowcr parts of slop&. This kind of seepage cari generally be cleared 
up by means of a cross drain laid on t.he impervious layer. 

The Rutland serics is subject to conditions of erosion and leaching described 
elsewhere.” In irrigated areas, the amount of surface stone is ,often excessive 
and large quantities, from 2 to 6 inches in diameter, have been removed and 
piled along the fente lines. 

Oming to cultural difficulties- the type is more suitable for orchards than 
for tilled crops, and in areas where the solum is 2 feet or more in thickness, fair 
yields of apples, prunes, and pears are obtained. Peaches and apricots are pro- 
duced only in the most favoured locations because of limitations imposed by 
t.he growing season. 

OYAMA SERIES 

. The Oyama series is derived from sandy terraces in the Dark Brpwn S&I 
zone. The type occurs on scattered terraces from Oyama southward to the Sum- 
merland district. It lies at elevations between 1,150 anda 2,500 feet, covering a 
total of about 13,451 acres. 

Two types of topography were mapped. Kettle areas caver 1,534 acres, 
and gently undulating to sloping terraces caver about 11,917 acres. Drainage 
is good to excessive. 

i 
The surface soils are dark brown to brown, shading to a light brown sub- 

soil, losing silt and clay content from t.he surface downward. Th& structure. is 
finely granular to single-graincd, becoming .structureless with depth. Lime 
accumulates to a small exteet in the lower part of the B horizon. 

.The parent materials are similar to those of the Osoyoos, Grandview, and 
. Shuswap series. They consist of pale brorvn shading to grey stratified sands of 

medium to coarse texture with layers of fine gravel. In some areas, there is a 
rather thin overlay of sandy terr&ce on top of jateral moraines. Where this 
occurs mithin 4 feet of th& surface, the coarse morainal debris is recognized as a 
D horizon. . 

Two types were mapped in 2 phases as follows: Sandy Loam, kettle phase, 
637 acres; undulating or sloping, 5,419 acres. Loamy Sand, kettle phase, 897 
,acres; undulating or sloping, 6,498 acres. s 

OYAMA SANDY LOAM 
Description 

The Sandy Loam. bccurs on scattered terraces b&tween Oy&ma and the 
Summerlancl district, the largest and best dcveloped areas being in the vicinity 
of Kelowna. 

*Seo Skaha series. 

P 
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Stones and grave1 occur to a greater extent in the substratum than in sandy 
loams derived from similar terraces in the other soi1 regions. This is believed to 
be due to a comparativcly shallow terracc formation which overlies a mixture 
of glacial sands and gravcls. 

Thc profile tl~~scriptioii is as follo~~ : 
Uesci-iptiork 

Dark brown sandy loam with fine granular structure; 
mainly composed of very fine and medium sands. Scat- 
tered fine rrravel. DH 7.2 
Degkadediight brown, st.ructureless or weakly plated hori- 
zon, sometimes absent.. pH 7.0 
Dark brown shading to brown light sandy loam, losing 

silt and clay with depth. Fine granular structure, be- 
coming structureless at bottom of horizon. Scattered fine 
gravel. pH 7.6 
Pale brown loamy sand, structureless porous, with slight 

PRsaFurnulation m the lower part. gcattered fine grave1 

Stratified medium and very fine sands containing t.hin 
layers of fine gravel. This horizon present or absent. Pale 
bronn to grey. pH 8.4 , 
A mixture of grey glacial sands and gravels, probably 
lateral moraines. Porous and not related to the solum. 
Sometimes this horizon occurs directly under horizon Bs, 
pH 8.4 

Agriculture 
Thc type is wcll drained and suitablc for irrigation lvhcrc watcr supplies 

are availablc, but whcre irrigation is not fcasible its best use is for range. The 
main cultivated arcas lie on benches to the east and south of Kelowna, and these 
are utilized for the production of apples, prunes, grapes, asparagus, cucumbers, 
onions, etc. High yields are obtainable 1vit.h good management. 

The Sandy Loam is subject to erosion &.the st.eeper slopes when intertilled 
crops are grown, but under orchard, the dense leguminous caver trop largely 
prevents active soi1 movement. The organic matter of the soi1 is more easily 
msintained than in similar soils in the Brown Soi1 region, and drought resistance 
is greater between irrigations. * 

Excessive amounts of irrigation wa.tcr prol~1ot.e lesching, on-ing to the porous 
nature of the substratum. Where water cari be obtaincd as needcd, it is preferable 
to irrigatc light.ly nnd frcqucnt,ly, wit.h a minimum loss of lv-atcr into the Sub- 
stratum. 

Glacial till, which was depositcd in parts of the vnlley bottom previous to 
the time of t.crrace formation! occurs in places as cemented material at, various 
depths belom the surface. Thls is often a cause of seepage, which cari be relieved 
by a cross drain installed on t.he impervious material. 

OYAMA LOAMY SAND 

Description 
In the main 0kanaga.n Vallcy, the Oyama. Loamy Sand occurs in scattercd 

areas between Woods Lake and Trepannier. At higher elevations, it occurs also 
in side valleys to the south of Summcrland. The main cultivated areas are on the 
east side of Woods Lake and between’ Winfield and Okanagan Centre. 

There is some variation of the light-textured topsoil on difercnt terraccs. 
In places it is light sandy loam and in others a coarse loamy Sand, but it, is always 
characterizecl by lower silt and clay content, wit,h depth. Fine grave1 or grit is 

*See Osoyoos Sandy Loam. 
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scattcrcd throughqut the solum and it occurs also as thin, irregular bands in the 
parent mntcrial. 

The profile of thc Ilonmy Sand is as follows: 
Horizon Depth Description 

Al O-8” Dark brown to brown loamy sand with scattered fine 
grave1 a.nd occasional small stones. Coarse, porous and 
single-grained. pH 7.0 

B S-20” Dark brown or brown shadiqg to light brown with depth. 
Single-gained loamy sand with scattered fine grave1 and 
occasional small stones. Slight compaction and lime ac- 
cumulat.ion in the lower part.. pH 8.2 

C Light brown to grey stratified coarse to medium Sand, 
with cceasional layers of fine grave1 a,nd small stones. 
pH 8.0 

Agriculture 
Where not irrigated, the Oyama Loamy Sand is best suited for range. This 

type is subject to the same limitations as the Osoyoos Loamy Sand where ir- 
rigation is practised.* There is a tendency towards deterioration of the soil, 
due to erosion and leaching. Steep irrigated slopes are subject to lyashing and 
cutting; For this type of soil, the sprinkler system of irrigation mould be thc 
most satisfactory as a means of controlling erosion snd leaching. Aftcr ycnrs 
of irrigation the soi1 is assuming an acid rcaction. 

Thc type produccs applas of good colour and qunlit,v, snd is suit.%ble also 
for grapes and certain soft fruits. In frost-frcc locations, its warmth nnd cxrlincss 
alloms, to some extent, the produ+tion of crops thn.t. n.rc nor~nnlly Confine(1 to t.hc 
Brown Soi1 zone. 

In orchards, the soi1 management program should includc the upkecp of 
organic mat*ter by means of a luxuriant legume caver ,crop, which will alsp hclp 
to keep erosion in check where the soi1 is inclined to wash downhill. Wherc 
possible, frequent and light. irrigations should replace heavy watering in order 
to control excessive leaching. 

GLENMORE SERIES 

This series is derived from lacustrine sediments. deposited in temporary 
glacial lakes. In the main Okanagan Valley, the Glenmore series occurs in 
scattered areas from Whiteman’s Landing to Trepannier. It also occupies small 
terraces in side valleys to t.he south of Summerland. The total area covered 
by the series amounts to about 15,854 acres. Clay and clay loam textures were 
mapped, the Clay covering about 12,645 acres, and the Clay Loam, 3,209 acres. 

The main bodies of Clay lie near the valley bottom, at elevations between 
.1,150 and 1,500 feet. Its topography is undulating and gently sloping towards 
the valley centre. The gentle t.opography, heavy texture, and location near the 
valley bottom are causes of restricted drainage in areas where irrigation mater 
is used to excess. The stratified parent material! which is often varved? is similar 
to that of the Spallumcheen and Broadview series. 

The Clay Loam occupies smaller, terrace-like areas at elevations between 
1,300 and 2,300 feet, which are sloping, sometimes eroded. It is better drained, 
with two kmds of substrata. In places, the material underlying the solum is 
stratified clay, while in others the normal parent material, consisting of finely 
banded straiified silt, has considerable thickness. 

*See Osoyoos Loamy Sand. 
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GLENMORE CLAY : 

Description 
The main area of Glenmore Clay lies in the Glenmore amd Mission Vs.ll~s ..~_ _._._~..._._ _.-i_. -.-_-__-_. 

to the north of Kelowna. In the Missio: 
-__- “. 

n Valley, a part of the,original clav deuosit 
has been buried under the post-glacial fan aprons Ôf Mill and Scotty Creeks.’ 

The surface soi1 is brownish grey, heavy clay wit.h a brownish grey, very 
heavy columnar subsoil (solonetzic) in some places featured by round topped 
columns. ‘The parent material is stratified heavy clay often found in annual 
layers or varves, with occasional bands of silt. 

The clay profile is as follows: 
Ho?%wrl Depth 

Al O-8” Heavy brownish 
: Hard and cra2ke cb 

Description 
ey clay with angular.crumb structure. 

when dry. Slight tendency towards 
lamination in the lower part. pH 7.5 

Bl 3-24” Heavy brownish grey clay. Columnar with small angular 
nutty micro structure. pH 8.4 

J32 24-37” Dense brownish grey clay, broken laminations, with lime 
accumulation and pockets of gypsum crystals m the lower 
part. pH 8.7 

C Heavy stratified clay, plated and often varved, brittle 
when dry. High lime content and pockets of gypsum cry- 
st.als in the Upper part. pH 8.2 

Glenmorc Clay is the best zona1 soi1 tvpc for dry farming in the Dark Brown 
Soi1 zone. Certain areas not irrigatcd are &Il farmed for mhcat. 

In thc Glenmore Valley, the higher and better drained parts of the type havc 
becn irrigated and planted to orchards, which givo good yields. The larger 
part of the area! however, has gentle slopcs and thc gcneral effect of irrigation 
has not been satlsfactory. This is’due to the many parts that. are poorly drained. 
Thc downward movement of cxcess water. on gentle slopes is thc cause of sub- 
soi1 saturation in the lowdr part of the valley. In some places the satura.tcd area 
bas moved UP-grade, and some of t,he lower lying orchards have becn destroyed. 
The trees havc been pulled out and the land is now used mort successfully for 
hay and pasture. 

Drainage is the primary concern where this type is irrigated. The heavy 
solum and equally heavy substratum restrict the downward movement and 
removal of excess water. The excessive moisture moves to the surface and evapor- 
ates, leaving a deposit of sodium carbonate to combine with the surface soi1 and 
break down the structure. The result is a run-together condition of the soi1 
particles which defies cultural practices. Amelioration of this condition implies 
the need of adequate drainage and soi1 treatment with large quantities of gypsum 
or sulphur, together with heavy applications of organic matter. Such mcasures 
could not be applied with profit to other than small areas of degraded clay. The 
present use and the only feasible practice is to farm areas with restricted drainage 
for legume hay, grain, and pasture. 

In orchards, the main requirements of the type consist of economy in the 
use of irrigation water and heavy leguminous caver crops to build up the organic- 
matter content of the soil. 

Dtkription 
GLENMORE CLAY LOAM 

The Clay Loam is a friable, rich type occuring throughout the Dark Brown 
Soi1 zone in comparatively small, scattered, terrace-like areas. The topsoil 
is dark bromn, with a large inclusion of silt and clay, changing to a greyish brown 
subsoil of the same composition, 
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In some areas, this mixturé of sediments has been thinly spread over the 
stratified clay which forms the parent material of Glenmore Clay’. Whey?,,this 
occurs, the solum and subst,ratum are of widely diffcrent texture and POL ~Jt.y, 
and the sub-stratum is designated horizon D. 

In other areas the coarser sediments which form the solum were deposited 
in greater thickness and stratified clay is absent. In this case the solum and sub- 
stratum are composed of the same material and the substratum is called hori- 
zon C. 

The Glenmore Clay Loam profile is as follows: 
Horàzon Depth Dem+tàon 

Al 0-v Dark brown clay loaq rich and friable, with fine gran- 
. ular structure. Slight indication of platmess in the lower 

part. pH. 7.4 
I  B S-20” Light brown clay loam or silt. loam, structureless but. fri- 

able, prith lime accumulation ii the lower part. DH 8.6 
C 

D 

Gre&h brown to gray finely banded silt,-compact but 
norous. nH 8.4 
Where horizon C is absent, stratified clay similar to hori, 
son C of Glenmore Clay forms the substratum. pH 8.4 

c 

In terrace-like areas where ,drainage. is good, this type is one of the best 
orchard soils in the Okanagan Valley. ‘The comparatively heavy surface soi1 is 
rich and moisture rctentative, and the silt substratum affords good, but I/lot 
excessive drainage. ; . 

Where a clay substratum is within 2 feet or more of the surface, sc&age 
mny develop as a result of over-irrigation on certain kinds of slopcs. Thir; cari 
bc amcliorated by means of intercepting drains which sh&uld be propcrly locatcd 
and should lit on thc semi-impervious clay. 

3. -THE BLACK SOILS 

The Dark Brown SoilS cxtend northward from eastern Washington, and 
across t$he Boundary in British Columbia they merge at the higher elevations 
with thc Black Soi1 zone. From south to north at the higher elevations ad- 
jacent to the valley depression, the Black Soils occupy south exposures of coulees 
and hills up to about 4,500 feet elevation. 

i From south to north in the main valley depression, precipitation is increasid 
and the lower boundary of the Black Soi1 zone creeps downmard until it oc- 
cupies mell-drained areas in the bottoms .of the main valley and sidé valleys ‘, 
between Vernon and Enderby. 

, - 
The Black Soils in the Okanagan Valley occupy comparatively small areas 

isolated from one another by more shaded slopes which are forest covered. The 
distance from the centre of each area to the boundary of an associated zone is 
seldom more than one-half mile, and these miniature soi1 and plant communities 
reflect the neighboring zone to sotie extent in the profile. The influence of the 
podsol zorie on the chemical profile of the Black Soils makeathem members of a 
vertical series only approximately comparable with.the’large Black Soi1 areas in 
.the Prairie Provinces. 

The distinguishing features of these black soi1 areas are; the bolour of the 
soil, the luxuriant bunchgrass caver in areas that have not been over-grazed, 
afid the groves of aspen that. grow in the damp depressions. The thickness of the 
black soi1 layer varies with the parent material from which it developed. On 
gravelly benches, the black soi1 is only about 5 inches thick, but under the most 
favourable conditions it attains a depth of 20 inches. The variable thickness of 
the black soi1 layer may be related to the variety of miner differençes found 
everywhere in th,e region of vertical zones, 
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Moisture relat.iohs rate most nearly with the Dark Brown Soils on thc 
prairies. Grain is grown nith dry farming prnctice in textures ranging fr?m 
sandy loam to clay, but jyith grcatcst succcss in thc clay soils. Thc avcrage 
surface reaction undcr n-e11 drained conditions is pH 6.8 to pH 7.0, which often 
rises to pH 8.4 in the subsoil horizon of lime accumulation. 

Important features of the zona1 profile are as follows: 
Horizon Depth 

Al O-10” 

A2 10-12” 

RI 12-21” 

B2 21-33” 

Description 
Biack to very dark brown in different soi1 types. The 
structure is fine grained and dusty when dry* in the 
sandy loam and loam. In t.he clay loam and clay it is 
granular and in small angular crumbs. Grass roots are 
abundant. 
Degraded black to dark brown layer with platy structure. 
Sometimes absent. 

Biack shading to dark brown. Compact and weakly col- 
umnar in lightsoils; definitely columnar in heavy soils and 
structureless in colluvial fans. 

Yellowish brown to grey, depending on drainage. Dense, 
structureless, sometimes floury in the lower part with 
accumulat.ed lime: beneeth which are pockets of gypsum 
crystals in clay solls. 

. 

VEGETATION OF THE BLACK SOIL ZONE 

This zone is dominated by grasses of medium height, and it yields the most 
productive natural grasslands. Conditions for growth are more favourable tha,n 
in the Brown and Dark Brown Soi1 zones and the grass caver is denser and a 
little taller. 

The principal grasses are bluebunch wheatgrass (Agropyron spicatum), 
Columbia speargrass (Ripa columbiana), and Kentucky bluegrass (Pou prutensis). 
The first two are bunchgrasses, while the third is a sod-forming species. Al1 are 
highly nutritious and quite palatable to livestock. Other plants common in the 
original vegetation include Junegrass (Koeleriu kisfufu), long a.wned speargrass 
(Stipu comalu), Blue lupine (Lup&us sp.), puccoon (Lithospermum pilosum), 
balsam root (Bulsumorhizu sugittutu), wild rose (Rosu nutkunu), and coral-berry 
(Xymphoricurpos rucemosu). 

CHANGES DUE TO GRAZING 

It would appear that originally the bunch grass existed in nearly pure 
stands over most of the Black Soils, and that the Columbia spea,rgrass and 
Kentucky bluegrass have increased with grazing. Severe over-grazing has brought 
about more marked changes and has greatly reduced the grazing capacity. Many 
areas are now covered with plants such as downy brome (Bromus tactorum), 
wormwood (Artemisiufrigida), yarrow (Achillea millefolium), everlasting (Anten- 
nuriu purvifolia), oyster plant (Trugopogon prutensis) and mullein (T’erbuscum 
Thupsus), which have little or no grazing value. The vegetation of these soils 
is adapted particultirly for grazing in the late spring and early summer and again 
in the fall. When grazed he.avily from early spring to 1at.e fall, the grass has no 
chance t,o make normal growth or produce seed, and deterioration of the pastu.re 
follon-s. 

, 

SOIL SERIES AND TYPES 

Thc 5 series and 9 types classified as Black Soils are as follow : Armstrong 
Gravelly Sandy Loam, Nahun Gravelly Sandy Loam, Grandview Sandy Loam 
and Loamy Sand, Spallumcheen Clay and Clay Loam, and Kalamalka Sandy 
Loam, Loam and Clay Loam. The topography is separated into a kettle phase 
and a mixed phase in which the land is sloping, undulating, or almost flat. 



1. Orclmrcl lnnds near Pen~~ieton, looking south over Skaha Lake. 

2. South end of Okmagan Lake looking northwest t~ownrcls Sunmerlard. ‘J’hc soils on the 
ailt. henches djacent to the lake belong to the Pent.icton Series. 



3. Oyntna md Rutland Soils on terraces of Mission Creek. 

4. Rough ‘rlountainous Land adjacent to Mission Creek. Pwh lwnds are of value as sources 
of water and for grazing, forestry and wcrent~ional pmporcs. 



5. Colhxpse of silt bank, Penticton Silt Loam. 

6. Profile of Oyama Loamy Sand. This is a dark bromn soi1 developed on sandy terraces. 

7. Profile of Osoyoos Sandy Loam. This is a brown soi1 developed on sandy terraces. 

S. Profile of Spallumcheen Clay. This is a blnck soi1 devrloped on clay. 
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ARMSTRONG GRAVELLY SANDY: idJiM 

Descliptio?z 
The Armstrong and Kelownn scries a& ioth derived from glacial till, the 

distinguishing feature being devclopment in 2 different soi1 zones. The Armstrong 
series occurs above the elevation of stratified soi1 materials which line the vallev 
bottom. 

The topography consists of sloping south exposures on the valley sides and 
the rolling surfaces of low hills in the main valley depression, which contain a 
fem small lakes and sloughs. At higher elevations, the type ocgupies the south 
slopes of hills and coulees up to about 4,500 feet elevation between Armstrong 
and the International Boundary. ’ Classified areas caver about 5,658 acres along 
the lower mountain slopes, from 1,350 to 2,500 feet elevation, where the topo- 
graphy is sufficiently modified for cultivation. The non-arable areas are classed 
in with Rough Mountainous Land. They constitute an extensive acreage and 
the main asset of the valley district for grazing. 

The surface is black to very dark brown, shading into ‘a brown or yellowish 
brown subsoil. The soi1 material is sandy loam with varying amounts of stoneb 
and grave1 scat.tered through the profile. stonesïn the lower part being lime plated. 
The parent material is glacial till which may or may not be cemented. Owing 
to steepness of slopes and consequent sliding of soi1 particles, t,he thickness of 
material above tlie glacial till cari vary considerably from place to place. 

Following is a more detailed description of the Armstrong soi1 profile: 
Horizon Deplh Description 

Al O-12” Black to very dark brown sandy loam; fine grained struc- 
ture, dusty when dry, scattered stones and gravel. pH 7.0 

Bl 12-20” Brown sandy loam, slightly compact and structureless, 
scattered stones and grave]. pH 7.2 

B2 20-32” Brown to yellowish brown sandy loam, compact, struc- 
tureless, with increased amounts of stones and gravel. 
Scattered fragments of glacial till and lime accumulations 
in the lower part. pH 8.4 

C Cemented till of sandy loam texture, containing stones‘ 
and gravel. Occasionally the till is not cemented or the 
cemented material lies at greater depth. pH 8.2 

Agriculture 
The mountainous Armstrong series is used mainly for grazing. As range 

land! the main difficulty lies in overgrazing. When this is done: weeds and less 
nutrltlous grasses supplant the original bunchgrass. Good range management 
is necessary if the original grasses are to be preserved. 

Throughout the series are smill areas with topography suitable for culti- 
vation. As a general rule, the arable parcels are scarcely large enough to support 
farm units and they have been developed with most Success for grain growing 
by conveniently situated farms on other soi1 types in the valley bottom. The 
grain, most.ly wheat. is planted in the fa11 to take advantage of the June pre- 
cipitation. 

The largest cultivated area is on Mission Hill, to the ‘southwest of Vernon. 0 
In this district, the topography is steeply,rolling, with included areas of gently 
rolling and gently undulating land that .may be cultivated. Rock outcrops 
feature the rangeland, with aspen-fringed ponds in depressions. A water supply 
for several farms is secured from Springs. Cattle and fa11 wheat are produced. 

NAHUN GRAVELLY SANDY LOAM 

Description 
This type occupiés gravelly and stony terraces in a number of scattered 

areas that occur in the vicinity of Glenemma, Vernon, and the north end of 
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Okanagan Lake. These different tcrraces have elevations betmeen 1,200 and 
1,800 fcct. 

The topography has bcen differentiated into sloping and undulating terraces 
and terraces containing kettle holes. The total area of the series amounts to 
about 8,270 acres, of which there are approximately 3,322 acres of undulating 
and sloping terraces and 4,948 acres of kettle areas. 

Under bunchgrass caver, the surface soi1 is black to dark brown with varying 
amounts of stones and grave& shading to brown with depth. The average solum 
is about 18 inches thick, but in parts of terraces or on whole terraces it may be 
as much as 24 inches thick or less than 18 inches thick. 

The underlying gravelly material compares with that of the Skaha, Rutland, 
and Glenemma series, the same terrace formation existing in the several soi1 
zones. Beneath the finer textured solum, it consists of coarse stratified sands 
and gravels of considerable thickness. Occasional layers of cemented till, which 
originally sloughed down thè valley slopes before the terraces mere formed, is 
buried at different depths from the surface. 

The profile is characterized by excessive subdrainage as indicated by the 
following description : 

Horizon 

Al 

Bl 

B-D 

D’ 

Depth ‘Description 

O-5” Black sandy loam with fine grained structure. Loose and 
porous, with zibundance of grnss roots. Scattered grave1 
and stones. pH 7.2 

5-11” Dark brown shading to brown sandy lonm, the silt and 
clay fraction being fine grained. Incrensing amor1nt.s of 
grave1 and stones. pH 7.3 

11-18” Brown to light brown sandy loam, wit.h concentrnt,ion of 
grave1 and stones. Structureless and porous. Lime plated 
stones and grave1 in the lower past. pH 8.3 

Brown to grey strat.ified sands, gravels and st,ones of a kincl 
used for gravelling roads and making concrete, under- 

laid here and there by cemented till. pH 8.2 

Originally, the thin layer of alluvium on t6p and the mass of sand and grave1 
beneath, were two separate layers deposited as a result of water sorting. These 
two layers of widely different texture form the basis of an A-D profile. In the 
course of time, the Upper layer has subsided into the lower one, causing admix- 
ture in the lower part of the solum? mhich is designated horizon B-D. 

e 

Agriculture 

?he Nahun series is used for range with the exception of one area that has 
been irrigated successfully for orchard fruits. The irrigated area lies on terraces 
of B.X. Creek, just north of Vernon. It has modified kettle topography and 
cemented till buried at different depths in the substratum. Where it occurs 
near the surface, the indurated till is the cause of imperfect subdrainage. 
I The thickness of the solum varies fr8m place to place on the same terrace 
and also on different terraces. Land enters the irrigable class where the solum 
is 24 inches or more in thickness, and where slopes .are sufficiently’modified to 
hold erosion in check. In the Black Soi1 zone erosion of the gravelly terrace 
type in orchards is not SO intense as in more arid regions, because the leguminous 
caver trop attains much stronger gr0wt.h. Excessive use of irrigation water 
should be avoided oming to its leaching effect on the solum and promotion of 
seepage at the lower elevations, 
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GRANDVIEW SERIES 
F The Grandview series is derivcd from sandp tcrraces in the Black Soi1 

zone. It occurs on scattered terraces to the west of Armstrong and in the vicinity 
of Vernon. The elevations above sea level at which these soils are found ‘lie 
.between 1,300 and 1,800 feet, and the total area of the series is about 10,050 
acres. The topography consists of gently undulating terraces and terraces mit.h 
gentle to steep slopes. Drainage is good, its direction being towards the valley 
centre. 

The surface soils are black, with abundant grass roots. The structure is 
fine-grained to single-grained, becoming structureless with depth. Stones and 
grave1 are of minor occurrence. The solum is rich in lime, which moves downward 
and accumulates in the .lower part of the B horizon. 

The Grandview soils developed from the same parent materials which 
underlie the Osoyoos, Oyama, and Shuswap series. The substratum consists of 
brown‘shading to grey stratified sands of medmm to coarse texture, with layers 

E of fine grave1 and a few small stones. 
Sandy Loam and Loamy Sand textures were differentiated, the Sandy Loam ’ 

covéring about. 9,280 acres and the Loamy Sand 769 acres. 

i 
Description 

GRANDVIEW SANDY LOAM. 

The large& arcas of Grandvicw Sandy Loam occur in a valley to thc north- 
west of Armstrong, on the Grandvicw bcnch and on Mission Hill. The t.ype is 
well-drained, and whcre mater supplies cari bc made available therc are possibil- 
ities for development of irrigation projects. 

The soi1 is rich and mellow. Stoncs and grave1 occur to a minor extent along 
the boundaries of ot,her soi1 t.ypcs, but not to a dcgrea thnt would interfere with 
cultural prncticc. 

A profile, taken in a .rcprcsent:ttivc place, is describcd as follows: 
Horizon Df2pth Description 

-51 
Bl 

o-+ Black sandy loam, well matted with grass roots, fine grain- 
ed structure, loose and friable. pH 7.2 

7-17” Black shading to dark brown sandy lonm, compact and 
weakly columnar. Scattered fine gravel. pH 7.3 

BP 17-31” Brown sandy loam, compact andstru&reless. pH 7.4 
B3 31-44” Brown loamy Sand, loose, porous and limey, sometimes 

slightly cemented wrt,h lime accumulat,ion. pH 8.3 
C Greyish brown shading to grey stratified medium to 

coarse Sand, slightly compact, with layers of grit or fine 
gravel. Limey in the upper part. @H 8.6 

The Grandview Sandy Loam is excellent for range, but its main use is for 
the production of fa11 grain, peas, and alfalfa, with dry farming practice. On 
the Grandview Bench, an area covering about 2,973 acres to the northwest of 
Vernon, a non-irrigated block was at one time planted to orchard, and about 
100 acres of trees are Still producing. TO the northwest of Armstrong, the type 
is more variable and is cultivated mainly for fa11 wheat. . In the’ Coldstream 
Valley, about 352 acres have been irrigated successfully for the production of 
orchard fruits. 

Mission Hill, to the west of Vernon, contains an area of Grandview Sandy. 
Loam with a north slope, covering about 2,658 acres. At present, this is used 
partly for grain growing and in part as an army encampment, but at some time 
in the future it Will make a. successful irrigation district, 
would be particularly-well favoused for orchardx. 

With irrigation it 
’ 



On the Grandview Bench and in the Coldstream Valley, farm water supply 
is pipcd in. Since mells arc not a reliable source, this pract,ice will hnve to bc 
followed on Mission Hi11 whcn that area is cleveloped for irrigation. 

The type has provcd to be sufficicntly drought resistant t,o warrant dry farm- 
ing operations, and the natural fertility of the soi1 is high. The yields from year to 
year are dependent on the minor fluctuations of the local rainfall. When June 
rains are abundant the crops yield well, but when these rains are short the 
harvest is reduced. With irrigation, the type is monderfully productive for 
vegetables, legumes, and tree fruits. 

Description 
GRANDVIEW LOAMY SAND 

The largest area of Grandview Loamy Sand is situated at the mouth of 
Deep Creek Valley, to the west of Enderby. In this area the topography is 
almost flat, with a gentle slope tocards t,he.valley centre. Near the east shore ’ 
of’Swan Lake on ,a B.X. Creek terrace, two small areas are irrigat.ed for orchard 
fruits. M 

Thé texture of the light topsoil shows some variation. There is a progressive 
loss of silt and clay with depth, and fine grave1 occurs in the solum and in the 
substratum. A profile description is as follows: 

HOYiZOn Depth 
AI O-10” 

BI 10-24” 

52 24-32” 

C 

Ag&x&ure 
In the northern part of the valley, the Loamy Sand is utilized for the pro- 

duction of fa11 grain. It is not SO suitable for this purpose as the Grandviem 
Sandy Loam, owing to a smaller margin of drought resistance. 

Description 
Black single-grained Ioamy sand containing considerahle 
fine grave1 and occasional small stones. The small in- 
cluded amount of silt and clay is fine grained and dusty 
when dry. High in organic matter, with many -yass roots; 
loose and porous. pH 6.S 
Dark brown loamy sand shading to brown in the lower 
part. Fairly compact, structureless. Fine grave1 and 
occasional small stones. pH 7.0 
Brown loamy Sand, slightly compact, structureless, with 
fine grave1 and a few small stones. Slight accumulation 
of lime in thc Iower part. pH 7.6 
Greyish brown shading to grey stratified coarse sand, 
with seams of fine grave1 ,and scattered small stones. 
pH 8.2. 

The irrigated areas near Swan Lake are on a fairly st,eep slope, and the soi1 
is subject to washing. Under these conditions, the Loamy Sand cari lose the 
entire solum, leaving the trees to produce from the more or less sterile parent 
material. Whether this Will lead to disuse or not is problematical. Where such 
soils are irrigated on dopes, the porous substratum carries away large quantities 
of excess irrigation water, causing seepage at the lower elevations. 

SPALLUMCHEEN SERIES , 

The Spallumcheen series is derived from glacio-lacustrine clays which were 
formerly eroded from $11 at higher elevations and discharged into temporary 
lakes during the decay stage of glaciation. The series is confined to the main 
Okanagan Valley between Enderby and the north end of Okanagan Lake, and 
the total area is about 12.,752 acres. Clay and clay loam textures were dif- 
ferentiated, the Clay eovermg about 12,091 acres and the Clay Loam 661 acres. 

The main areas of Clay lie near the valley bottom, at elevations between 
1,300 and 1,500 feet. The topography is almost flat, with a gentle slope towards 
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the valley centre. The stratified parent material is the same as that which lies 

i 
beneath the Glenmore and Broadview series. The texture of the Clay profile 
varies along with changes in t,he parent, matcriaI. The textural range is from 
light to heavy clay, 1rit.h included snrall amas high in silt, due to silt bands in 
t.he substratum. 

The Clay Loam occupies Smaller areas at about the same elevations and 
mith the same gently sloping topography. It is more variable, with two kinds of 
substrata. Apparently the Clay Loam was formed by accumulation of silt around 
masses of clay in a glacial lake. In places, it. thinly overlays stratified clay, mhile 
in others the silt deposit has more depth and the material beneath the solum 
consists of finely banded silt, with occasional layers of fine sands. Stones and 
grave1 are absent in both Clay and Clay Loam profiles. 

SPALLUMCHEEN CLAY 
Description 

Except for ravines tut by streams tributary to the main valley, there is 
little. waste land in. the Clay areas. Originally these areas were gras+covered 
priairies surrounded by forest. The moisture-rententive soi1 was easily brought 
under cultivation arid the land was soon taken up by early settlers. 

*. The colour of the surface soi1 is black to greyish black, shading to greyish 
brown and grey in the lowcr part of the solum. The structure begins mith small 
angular crumbs at the surface which gros with depth to angular lumps with 
prismatic columnar arrangement. The lomer part of the B horizon is marked 
with white spots and thread-like webs of lime accumulation. At the bottom of . 
the solum there is greater lime accumulation and gypsum crystals in pockets. 
A more detailed descript.ion of this profile is as follo\rs: 

Horizon Depth 

Al O-4” 

RI 4-20” 

B-2 9()-2S” 

I33 B-45” 

C 

Descr$ption 

Black to greyish black heavy clay,. small angular crumb 
structure which varies to platiness m the lower part near 
forest boundaries. pH 6.8 

Black heavy clay with brownish mottling in the lower 
part. Angular crumbs of increasing size wit.h depth, ar- 
ranged in prismatic columns. pH 7.5 

Greyish brown clay, spotted and threaded with lime ac- 
cumulations. Less dense and less st.rongly columnar than 
Br and more flocculated. pH 7.9 

Transition to horizon C. Floccnlated grey clay, dense, 
plastic, with broken lamination, structureless, with ac- 
cunmlated lime and many gypsum crystals. pH S.0 

Greyish brown to grey stratified clay, heavy, dense, plas- 
tic when wet and brrttle when dry. In some places dis- 
tinctly varved. pH 8.3 

Agriculture 
The name “Spallumcheen” is an Indian word signifying beautiful or bount- 

‘cous prairies, and areas of the type were among the first lands to be farmed in 
the Okanagan Valley. On cultivation, the Clay produced heavy crops of grain, 
which it continues to do after ‘about 70 years of cropping. The Spallumcheen 
Clay is the most productive,of the ‘dry farmed soils in the Black Soi1 zone. It is 
drought resistant! with great natural fertility. Crops best suited for thc type 
are fa11 grains, which take advantage of the high June rainfall and the fine harvest- 
ing weather in August. Mainly this is a wheat growing soi1 and the numbers of 
livestock are limited, but alfalfa and field peas are also produced. The farms are 
fairly large, with an average of about 160 acres under cultivation. The farm 
buildings are good, and the domestic water supply is secured mainly from domes- 
tic pipelines. 
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. SPALLUMCHEEN CLAY LOAM 

Several small areas of this fertile soi1 occur near thc west entl of Colclst,rcam 
Valley. The tops61 is black $ay Ioam with granular st.ructure, changing to grey- 
ish brown suhsoils. 

In part,s of each area, the mixture of sediments giv.ing the soi1 it,s text.urc 
has been spread thinly over the parent material of Spallumcheen Clay. In such 
places the solum tind substratum have different texture and porosit.y, and thc 
subst,ratum is called horizon D. 

In other parts of the same areas the coarsér sediments t;hat. fornl thc solunl 
were deposited in greater tliickness and the stratified clay is absent or at an 
undetermined depth. Under these conditions, the solum, and the stratum be- 
neath it, are composed of the same material and the substratum is designated 
horizon C. 

No doubt the parent materials are closely related as to their chemical 
composition, the distinction in. texture being due to a different degree of water 
sorting. Areas with a clay substratum close to the surface have mixed profiles, 
but such areas are too small for separate classification. 

A description of the profile is as follows: 
Horizon 

Al 

AZ 
Bl 

Depth 
O-6” 

6-8” 
8-22” 

BZ 22-31” 

C 

Greyish brown clay loam or silt loam, structureless, floury 
with accumulated lime. pH 8.4 
Finely banded grey stratified silt, with thicker bands of 
coarse and fine silts and occasional thin layers of fine Sand. 
pH 8.2 

D The parent material of Spallumcheen Clay. pH X.2 

Description 
Black clay loam high in organic matter, granular struc- 
ture, mellow and rich. pH 6.8 
Black clay loam with platy structure. pH 7.2 
Dark brown shading to gre.yish brown clay loam or silt 
loam. Gradua1 loss of granular structure and no accumu- 
lated lime. pH 7.6 

This type is irrigated andsis very productive. It is mainly used for orchard 
fruits and thc yields are large in well-drained locations. Tomatocs and many 
varieties of vegetables cari also be made to give heavy yields. 

. 

The greatest problem with the soi1 is drainage. Thc topography consists 
mainly of a gentle slope to the valley centre, and the unclerlying clay, which 
may occur at various depths, is often the factor mhich forces excess irrigation . 
water towards the surface. This groundmater accumulates to the greatest 
extent in the lower lying areas. Sufficient slope exists for the use of intercepting 
drains, which cari often be placed on the semi-impervious clay. By means of 
such eut-off drainage, the mater-table cari be lowered in orchards to the desired 
depth, with resulting increases in the yield of orchard fruits. 

KALAMALKA SERIES 

In the Black Soi1 areas there are numerous colluvial fan aprons of sufficient 
size and agricultural importance for differentiation into a separate soi1 series. 
The bottom of the CoIdstream Valley, near Vernon, has been largely filled by n 
number of coalescing fans which spread f?onl the toe of the valley slopcs. 

The fans are a post-glacial formation and their materials are spreacl over 
the stratified terraces and other deposits formed during thc clecay stage of 



51 

glaciation. Characteristically, each fan has an area of angular rock debris at 
the coulee mouth. Downwarcl on the slope, the material. is of progressively finer 
texture, yieIding several soi1 classes of agricultural value. 

Thc topography .rcsembles a fan conc, thc main directional slope being 
t.owards t,hc valley centre, with minor slopes to right and left of the main slope. 
The rounded back of the cane has been built up by additions from the coulee 
at times of outwasb, the changing çoqrse of the temporary stream often streaking 
the top of the conc with lenses of gravel. The slopes are gentle and ideal for 
irrigation. 

Thc surface soils are black, shading into a subsoil which ranges froti yellow- 
ish bron-n on the upper, best drained part, of the fan, to grey on the lower part 
where drainage may be restricted. On the Upper part of the fan the profile 
contains a normal supply of lime, but lower down where seepage water may 
fluctuate in t,he lower part of the solum, the subsoil often becomes highly cal- 
careous. The maximum amounts of angul.ar rock occur along the Upper boundary 
of the Sandy Loam. Finely divided mica is a conspicuous feature in a11 of thc 
soi1 types. 

The series occurs at elevations ranging from 1,400 ta 1,900 feet, the toal 
area being about 6,990 acres. Its classes are: @andy Loam, 3,766 acres; Loam 
2,344 acres; and Clay Loam,‘890 acres. 

KALAMALKA GRAVELLY SANDY LOAM 

Description 
This type occurs in the vicinity of Vernon and Oyama, its l&-gest extent 

being in the (‘oldstream Valley. The black sutface soi1 is highest in the finer 
separates. Silt snd tilay content decreases and there is an increase in angular 
r8ck debris and sand with depth. Mica schist, the most common. rock material, 
is undergoing rapid decomposition, adding fine-textured particles of rock and 
large amounts of mica to the soil. 

The amounts of angular rock that occur in the profile are variable with,the 
location., The Upper boundaries of the Sandy Lo&m border concentrated rock 
debris in the necks of fans, while the lomer boundaries are in contact with finer- 
textured soils. The rock content of the profile decreases rapidly between the 
upper and lower bbundaries. The texture of the profile grades downhill from 
coarse to fine with the grading of rock material, tlie texture at the lower boundary 
bcing somewhat heavier than at the t.op. Drainage is generally good in the Sandy 
Loam, the qubsoil colour beïng yellowish brown with only a small indication of 
uccumulated lime. The profile is described as follows: 

Horizon Depth Dexcriptùm 
-11 O-8” Black to dark brown sandy loam, fine grained structure, 

dusty when dry. Angulaf grit and gravel. Loamy and 
friable, with much finely divided mica. pH 7.0 

Bl S-26” Dark brown sandy loain, scattered angular stones, grave1 
and grit. Structureless; much mica and no qccumulated 

BP 

C 

26-50” 
clay. pH 7.3 
Yellowish brown to greyish sandy loam, the colour depen- 
ding on drainage. Structureles, with much angular grit, 
grave1 and stones. Finèly divided mica and free carbonates. 
pH 8.4 
Light brown to irey sandy loam with increased content 
of angular grit,.gravel and stones, structureless, with 
much finely dlvlded mica and greater evidence of ac- 
crunnlated lime. pH S.4 

Thé reaction is neutral at thc surface , gradually be&ming more alkaline 
with depth. R.eactian at depth, amounting to pH 8.4 - 8.6, is’probably due to 
tlownhill percola,tion of mincral-rich water during the spring run-off. 

- 
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Agriculfure 
This type is irrigated and very productive, the upper limit of cultivat,ion 

on thc fan dope bcing governcd by the amount of rock in thc profile. The crops 
v 

are diversified mainly on account of local climatic conditions. The Coldstream 
Valley lies east and west, with a shaded north slope and a sunny south slope. 
The north slope is best adapted for orchards, and tree fruits give good yields. 
The south slope is subject to temperature fluctuations which may winter-kil1 
the trees, and the Sandy Loam in this part of the valley is used for production ” 
of alfalfa, tomatoes, peppers, cucumbers, corn, onions, cabbages, and similar 
crops. e 

The natural fertility of the soi1 is great, but intensive cropping makes 
fertilizer necessary. Alfalfa and sweet clover caver crops are used to maintain 
organic matter in orchards, and ammonium sulphate and boron are required 
for good fruit production. For vegetables, a complete fertilizer may be used, 
together with manure. 

Description 
KALAMALKA LOAM 

Areas of the Loam type occur in the Coldstream Valley, betmeen Kal- 
amalka La.ke and a point about three miles east of Lavington. The relationship 
of this type to the Sandy Loam is very close, the main difference being a greatcr 
accumulation of silt and clay at the surface and a low cont.ent of angular grave1 
and grit in the profile. 

I . 

The Loam areas were formed by secondary sorting of fine material weathered 
partly from the Sandy Loam and in part from tumultuous outmash. The surface 
soi1 is black, and the B horizon is bromn, yellowish brown or grey, depending on 
the drainage. The brown and yellowish brown subsoils are mostly confined to 
t,he higher altitudes, whereas the grey colour is generally found at the lower levels: 
where excessive amounts of lime have accumulated. In low-lying areas, the 
concentration of carbonates is higher t,han in the corresponding horizons of the 
Sandy Loam because the main seepage through the fan slope is closer to the 
surface. Subdrainage is good to fair with the probability that a few small areas 
should bc underdrained. Following is a description of the profile: 

Horizon Depth Description 
111 O-7” Black tp dark brown loam, friable, with fine grained struc- 

ture, dusty when dry. Scattered angular grit nnd much 
finely divided mica. pH 6.8 

BI 7-25” Loam to sandy loam, light brown to dark grey, depend- 
ing on drainage. The structure is fine grained at the top, 
becoming structureless with depth. Slighhtly compact, 
stray angular grit and much fine mica. pH 7.5 

B2 25-50” Loam to silt loam, light yellowish brown to grey, depend- 
ing on drainage. Structureless, scattered angular grit; 
free carbonates. pH 8.0 

C Light yellowish brown to grey sandy loam to silt loam. 
Scattered angular stones and grit, greater lime accumu- 
lation than in horizons above. pH 8.4 

Agriculture Agriculture 
The Loam is irrigated and has proved to be an excellent soi1 for general The Loam is irrigated and has proved to be an excellent soi1 for general 

purposes. Where drainage is good it is superior to the Sandy Loam, owing to the purposes. Where drainage is good it is superior to the Sandy Loam, owing to the 
absence of rock in the nrofile. On slones that do not face the sun, which have absence of rock in the nrofile. On slones that do not face the sun, which have 
good air and soi1 drainage, the Loam i’s one of the best orcharcl soils, capable of 
giving high yields of apples. 

On sunny south slopes that are not suitable for orchards, the type is used 
for the production of alfalfa, tomatoes, cabbage, cucumbers, and similar crops. 
The soi1 is naturally rich, but it would gradually be exhausted without suitable 
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fertilization. In orchards, leguminous caver crops- are used together with am- 
monium sulphate when added nitrogen is necessary. The tilled crops should 
rcceive barn-yard manure and a comp1et.e commerical fertilizer npplied at dif- 
fcrent, times. 

KALAMALKA CLAY LOAM 

Description 
Scatt’ered aieas of the Clay Loam lie in the vicinity of B.X. Creek and in 

\ the Coldstream Valley. This type forms the lower parts of the same fan aprons 
which contain areas of Sandy Loam and Loam. The general profile characters 
arc the same as its companion types, the surface soi1 being highest in clay, and 
the subsoil losing clay content mith dept.h. In some sections,‘the soi1 profile IS free 
of gravel, while in others varying quantities are found, mostly in t,he subsoil 
horizons. 

4 

5 

Thc Clav Loam is situated at8 the lower clcvations ncar t,hc valley bottom. 
T~IC surface soi1 is black, firm, and so,met.imcs gritty. Wherc clay content is less 
than 25 pcr cent. it is often diffcult, t,o not,c t.hc diffcrencc betmcen Clay Loam and 
Loam, due to the prcscnce of grit, and thc high content of organic matter. Wherc 
the clay content is from 25 to 30 pcr cent, howevcr, the surface appears fine 
textured and firm. Thc black surface soi1 shadcs into a bromnish subsoil wherc 
drainage is good and to grryish or grey whcrc sccpagc-water occurs., the grcyish 
horizon being rich in lime, A more detailad description of the type 1s as follows: 

Horizon Depth Description 
Al O-8” Black clay loam, firm, sometimes gritty. Fine granrdar 

structure,. matted with grass roots, much finely divided 
mica. pH 7.0 

BI S-26” Dark brown loam shading to yellowish brown, granular 
at the top, becoming structureless in the lower part. Firm 
but friable, with scattered angular grave1 and much mica. 
pH 7.4 

BZ 26-44” Silty clay loam, yellowish brown or greyish brown depen- 
ding on drainage. Firm and structureless scattered fine 
grave1 and much finely divided mica. Accumulation of 
lime in the lower part. pH 8.4 

C Greyish brown to grey silty clay loam,. s@ctur$ess ?nd 
firq, scattered grave1 and much finely dlvlded nuca. Rlch 
in llme accumulated from seepage. pH X.4 

Agriculture 
The Clay Loam is irrigated and used for general purposes. Where slope, 

soil, and air drainage are favourable it is excellent orchafd land, capable of high 
yields. 

On south slopes and where subdrainage is restricted the land is not SO me11 
suited for orchards as for tiiled crops. Under such Condition$ the type is used 
for production of alfalfa, ensilage corn, cabbage, and other crops. The soi1 is 
very fertile, but it is capable of exhaustion without treatment. In orchards, 
leguminous caver crops supply organic matter and nitrogen, the latter being 
enhanced when necessary with ammonium sulphate. The tilled crops generally 
follow alfalfa, which takes tare of their organic matter and nitrogen require- 
ments. 

4. -1NTERMOUNTAZN POZ?SOL SOZLS 

This is a minor division of the podsol zone. It occupies areas on the humid 
side of the Black Soils in the northern part of the Okanagan Valley bottom. TO 
the southward, it covers northern slopes’ in the region of the Black Soils. It is 
probably a forested transition type which lies between the Black Soils and a 
division of thé humid zone in which podsolization is more strongly expressed. 



54 

Its width is known to vary with the degree of slope, but owing to a lack of agri- 
cultural importance, the Upper limits of the type have not been dctermined. 

The Intermountain Podsol is distinguished by the nature of its profile and 
vegetative types. The soi1 profile was studied near the valley bottom in the 
vicinity of Salmon Arm, mhere moisture conditions are close to the minimum 
for the gron-th of forest. 

The main features of this profile are as follows: 
Horiton Depth Description 

&l O-1” A surface mat of dark brown forest litter, undecomposed 
at. the top and well rotted nt the bcittom. This is the aeid 
raw humus horison. 

1-y :\ thin layer of grey lenched minera1 soi1 found mninl) 
in excessively drained profiles. 

2-30" Brown in colour, shading to yellowish Brown, spotted wit,h 
iron stains and a few small hard concretions. 

10-30" Rust brown in well drained sandy soils with nodules and 
soft irregular masses of Clark Brown humus-iron. Precipi- 
tated lime in specks, streaks and bands in the lower part. 
Lime also occurs occasionally as a coating around dea.tl 
1rmts. 

Comparable sandy soils are Icss drought rcsistant than in thc Rlack Soi1 
zone, and dry farming of light soils is marginal. Great)er success with dry farming 
has bcen achievcd.in clay loam and clay, wherc orchards are established. The 
reaction in well-drained profiles is from pH 5.6. to 7.0 at the surface and from 
pH 7.2 to 8.4 in the subsoil horizon of lime accumulation. 

Production from the light-textured soils has been greatly increased in 
several small areas by irrigation from mountain streams. This indicates that 
the soils are fertile and that the comparatively large area in the,vicinity of Salmon 
Arm could be made to\produce in quantity and quality when provision is made 
for a water supply. 

VEGETATION OF THE INTERMOUNTAIN PODSOL SOILS 
The Podsols support a forest of mixed type in which Douglas fir (Pseudo- 

tsuga tazifolia) is most abundant and midely distributed. Other trees common 
in certain parts of the region include western red cedar (Thuja plicata), lodge- 
pole pine (Pinus contorta), yellom pine (P~WUS ponderosa), western mhite pine 
(Pinus monticola), western larch (Larix occidentalis), aspen (Populus tremuloides), 
western white birch (Bet&a occidentalis), and willow (Sali~ SP.). 

The principal shrubs are wild rose (Rosu~nutkunu), snowberry (Xymphori- 
carpes racemosa); thimbleberry (Rubus purvi$orus), soopolallie (Xheperdia canudi 
ensis), false box (Pachystima myrsinites), dwarf spirea (Xpiraea Zucida), kinnikin- 
nick (Arctostaphylos uva-ursi), and Oregon grape (Berberis aqu<foZium). Common 
herbaceous plants include pine grass (Calamagrostis rubescens), bracken fern 
(Pteris aquilina), wild strawberry (Frugaria SP.). rough aster (Aster conspicuu.s), 
and giant fireweed (Epilobium angusti;foZium) . 

The character of the soi1 and climat,e are reflected in the mixed type of 
vegetation, which is noteworthy for the presence of.cedar and other trees requir- 
ing considerable moisture, for t,he abundance of. dèciduous trees, and for .thr 
relatively small amount of pine grass as compared with the typrcal forests of 
the dry interior belt. . 

Most of this forest area has been logged, and much of it burned since settle- 
ment began, SO that few mature trees of any kind remain. It would appear that 
originally Douglas fir was the principal t,ree over this area, with cedar, larch, 
and white pine common in the more humid, and yellow pine in the more arid, 
portions. The present abundance of aspen, birch, and willow seems due mainly 
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to the effects of cut,ting and firc. Thesc trees are pioncer types, which are shaded 

3 
out once a stand of conifers becomes established. Lodge-pole pine and snowbush 
(Ceanothus velutinus) are common on burned areas where the soi1 is sandy. 

Among t,he plants of the undercover, thimbleberry and bracken fern are 
particularly characteristic of the moister portion of the region and are rare OI 
lacking in the drier part. 

SOIL SERIES AND TYPES 
Thc soils in thc Intermountain Podsol zone wcrc classified into 4 Acries and 

6 types as fol1oTv-s: Sicnmous Gravelly Sandy Loam, Glenemma Gravelly Sandy 
Loam, Shuslvap Sandy Loam’and Loamy Sand, Rroadview Clay and Clay Loam. 
Thc topography is separat,ecl into a kettle phase and a mixed phase in which the 

* land may be undulating, sloping, or almost flnt. 

Description 
SICAMOUS GRAVELLY SANDY LOAM 

The Sicamous scrios is tlcrived from glacial till similar t.o the parent material 
of the Armstrong and Kelownn. scrics, antl it lits abovc the elcvations of stratjfied 
materials which linc the vnllcy bottom. 

The topography consists of valley sides and the surfaces of low hills which 
lie in the main valley depression. In the region of thc Black Soils,’ the type oc- 
cupies tiorth slopes of hills and coulees. Abotit 36,000 acres wcre mapped at the 
north .end of the Okanagan Valley, where small arable acrcages are scattered 
among large areas of land t.hat is rough and mountainous. I 

Beneath a thin layer of forest litter, the surface soi1 is dark brownish red, 
becoming more brown or brownish grey in the lower part. While stones are 
common, the finer aggregates predominate at the surface, the &ones and grave1 
becoming more numerous with depth. On the valley slopes, this unsorted material 
is underlaid, at a depth of about 2 feet, by indurated till having the same textural 
composition as the soi1 above. 

Small lakes, Springs, and seepages occur under the different conditions of 
‘relief. The drainage of the soi1 profile is often restricted by the “strike” and 
nearness of the parent material to the surface. The parent till is sufficiently 
firm to prevent penetration of roots and the downward movement of water. 
The groundwater table thus formed permits the accumulation of lime in th& 
lower part of the B horizon. ’ 

The degree of podsolization is increased from the coniparatively dry valley 
bottom to the more humid, cooler, and higher elevations. Since these changes 
take place within short distances, the series is transitional. In many parts of the 
Olianagan, it lies between the Black Soi1 region and regiobs in which the podsol 
process has greater development. 

A profile description is as follows: 
Horizon Depth Description 

AO O-2” Dark brown partly decomposed forest litter, to some ex- 
tent mixed with minera1 soil. pH 5.6 

A2 A thin ashy line, not measureable. 
Bl 2-8” Dark brownish red sandy loam. Fine grained structure, 

scattered stones and iron plated gravel. pH 6.6 
BS? S-16” Colour shades fro’m dark browniih red to brown in the 

lower part. Structureless sandy loam with stones and 
gravel. Loose and porous. pH 6.8 

B3 16-24” Greyish brown sandy loam, structureless, with accumu- 
lated lime and a mat of,roots in the lower part. pH 7.8 

c Cemented, sandy boulder till contaitiing rounded and 
angular stones and gravel. Grey,. limey at. the top, with 
fissures and root channels filled wlth lime. pH 8,4 



. 

Agriculture 
In the north end of the valley, where agricultural dcvelopment of this type 

is possible, the topography is mountainous with occasional gentle slopes and 
small areas of rolling land. The soi1 is drought resistant antl precipitation is 
sufficient for mixed farming. A farm unit should have about 60 acres or more of 
arable land, but very fem farms of this size could be developed except in the form 
of scattered fields. 

About 10 per cent of the mapped area of this soi1 has topography suitable 
for cultivation, mainly as smali acreages that are isolated from one another. 
Wherc cultivated, good crops of alfalfa, hay, grain, vegetables, and small fruits. 
are produced. The type cari be used for pasture and dairying, and a farm watel 
supply cari be secured from Springs and mells. 

The main difficulties in the way of development arc thc small size of areas * 
with topography suitable for cultivation and the heavy forest caver. These 
t.wo factors combine to keep the size of farms belom the subsistance levcl. Such 
conditions make necessary the provision of outsidc employment, which may bc 
partly supplied by pole, fente post, and wood cutting’and cmployment in thc 
adjacent valley. However, these limitations arc believcd to bc surh that, clevclop- 
Inent, of independent farm units in this type of soi1 is not feasiblc. 

At present, the dcvelapment wit,hin the series is scattered ovcr a large area, 
which adds consiclerably to the cost of roads and social services. The only ccon- 
omit dcvclopment that has takcn place is on t,hc slopcs ncar thc vallcy bottom. 
mhere small areas have been cleared.and added to the valley farms. Asidc from 
the latter type of clevelopment, it is helicvccl t,hat, thc Sicnmous Gravclly Sand‘ 
Loam should be used for forestry purposes. 

Description 
GLENEMMA GRAVELLY SANDY LOAM 

The Glenemma series is derived from gravelly and stony terraccs that occur 
in 20 scattered areas betmeen Salmon Arm and Cherryville. These different 
terraces lie between 1,130 and 1,800 feet elevation, with the exception of an in- 
cluded area in the valley of B.X. Creek, near Vernon, which has an uppcr limit 
of about 2,500 feet. 

The topography is somewhat variable. There are gently undulating, gently 
sloping, and steeply sloping terraces which have been classified separately from 
terraces with kettle surfaces. The total area of the series is about 15,704 acres, 
with approximately 8,629 acres of undulating to sloping terraces and about 
7,075 acres of kettle terraces. 

Beneath a light covering of forest litter the solum consists of a thin layer of 
dark brown sandy loam, with varying amounts of grave1 and stones on the dif- 
ferent terraces. While the average thickness of the solum is from 14 to 18 inches, 
in parts of terraces or on whole terraces. it may be as much as 2 feet thick. 

The substratum compares with the Skaha, Rutland, and Nahun series. It 
is a grey, open, stratified mixture of coarse Sand, grave1 varying from fine to 
coarse, and stones ranging up to about 8 inches in diameter. The size of t.he 
grave1 and stones and the amount of sand in the mixture varies to some extenti n 
each terrace. The coarse material which forms the bulk of these terraces was 
ppobably supplied by erosion of glacial till at the close of the glacial epoch, mhen 
rejuvenated streams discharged into a former glacial lake. Scattered areas 
of cemented till occur in the, substratum of both rolling and sloping terraces. 
Since the texture of the substratum differs widely from the solum, it is not ce- 
garded as the parent material of t.he surface soil, alt.hough the geological source 
is the same and there is some degree of admixture. 

The thin solum and open substratum afford excessive subdrainage and 
ability of the soi1 to dry quickly after rains. Ponds are absent and the gravelly 

c 



terraces are the driest soils of the region. The following profile description indi- 
cates in more detail the characters which determine the best land-use for the 
type : L 

Horizon Depth Description 
Ao O/$C A thin surface covering of forest litter, partly decomposed. 

pH 5.6 
A2 

3-3” A bright, ash-grey codsolized layer. pH 5.6 
RI 3-10” Dark brown sandy loam with no visible structure. Loose 

and porous, with seattered stones and gravel. pH 6.8 
B-D 10-17” Bpown sandy loam, shading to grey with depth, increas- 

ing amounts of +stones and gravel. Loose, porous and 
;t:yctureless. Lime plated stones in the lower part. pH 

<’ 
D Grey st,ratified lavers of mised sands, grave1 and stones 

of c’onsiderable ttiekness and variety, but evidently not 
the material from which the solum weathered directly. 
Scattered areas of indurated till. pH 7.6 

Horizon A, bas greater thickfiess than in any other type in the region. While 
an A, horizon is barely visible in some locations, it is not sufficiently consistent 
nor well marked to be included in the profile description. At the surface the 
soi1 is acid, but. horizon R-D is weakly alkaline with lime plating on occasional 
stones. 

Agriculture 
The profile description identifies the type with a thin gravelly solum and a 

porous, gravelly, excessively drained substratum. Here and there are small 
pockets of Sand, only a few acres in extent, which have the profile of the Shuswap 
Sandy Loam. Such areas are arable if irrigated, but, they are scattered and hardly 
worth developing. 

Attempts havc been made in the past, to dry farm this type of soi& but with- 
out any real success. The exception to this general rule applies to a bench with 
deeper than average solum, which occupies about 2,120 acres on the south side 
of the Coldstream Valley, opposite Lavington. Part of this terrace is served by 
an irrigation canal and part contains several non-irrigated farms. The dry 
farmed part mould be greatly benefited by irrigation and .the irrigated part cari 
be made to produce good crops. Selected locations in this terrace have a solum 
sufficiently deep to warrant further extension of the irrigation system. 

In the type as a wholc, t.he cost of clearing the land of timber and brush 
is high and a water supply cari be secured only from occasional Springs and streams 
which drain from thc hijls. While such ‘land will not repay a large reclamation 
COS~., the similar types in the other soi1 regions have been irrigated with success 
where t,he solum has a depth of 2 feet. or more. The type should not be dry 
farmed, and irrigation, except mhere it cari be cheaply installed on favourable 
locations would be a doubtful investment. Aside from these possibilities and 
for occasiona poultry and fur farms, the best use of the Glenemma series is for 
forestry purposes. 

SHUSWAI? SERIES 

Shuswap series is derived from sandy terraces in the region of the Inter- 
mountain Podsol& It occurs mainly. at the north end of the Okanagan Valley, 
between Salmon Arm and Enderby. Smaller areas lie in the Salmon River and 
Coldstream Vallevs and in the Lumbp district. With fem exceptions, the areas 
of thesc soils are in association 114th thc Glenemma series, at elevations bctlvcen 
1,130 mcl 1,800 feet. . 

Thr total area of about 21,096 acres has variable topography. Kettle areas 
cover about 7,195 acres, and mixed topography consisting of narrow terraces 
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tut by deep ravines, broad and gently undulating or sloping tenaces caver about 
13,900 acres. In the kettle topography, cemented till occurs at various depths 
tra;t;dsubstratum. Groundwater is generally absent and the soils are well 

A distinctive character of the Shusmap profile is the colour, which shades 
from brown to yellowish brown with depth. Throughout the solum are numerous 
little brown spots or little round iron stains ranging from very small sises up to a 
quarter inch in diameter. There are scattered concretions of iron-cemented 
Sand, which begin with a few in horizon B, and increase in size’and number with 
depth. In horizon 13, large irregular concretions of iron-bound sand are oft,en 
found, together with specks of lime. The stra,tified sandy parent materials are 
brolvnish grey and similar to those of the Osoyoos, Oyama, and Grandview serics. 

Sandy Loam and Loamy Sand types lvere mapped. In a total arca of about 
.15,089 acres, t,he Sandy Loam has 7,195 acres of kettle topography and about 
7,894 acres Of mixed terrace topography. The Loamy Sand: which covcrs about 
6,008 acres, has gently undulating or sloping surfaces. 

SHUSWAP SANDY LOA’M 

Description. 
Thc most important areas of Shu&ap Sandy Loam occur in the vicinity 

of Salmon Arm. In this district, the topography of the type consists of kettle 
and sloping surfaces. The drainage is good and there are possibilities for the 
development of an irrigation project. 

In the Salmon River Valley and around Gardom Lake, the possibilities for 
development are limited by the topography, Ivhich takes the form of narrow 
terraces ancl rough rolling land. In these sections only selected parcels are suitable 
for cultivation. In the Coldstream Valley, a small area is irrigated for orchard 
fruits, which give satisfactory yields, and near Lumby are several terraces, 
parts of which may be irrigated when water is available. 

Stones and grave1 occur to a minor extent along the boundaries of other 
soi1 types and where the Sandy Loam occupies narrolv terraces along’ the sides 
of steep slopes. 

A profile, taken in second groivth ncar Salmon Arm? is described as follon-s: 

Ho~.Won Deptlb 
A\U O-l” 
A, l-14” 

B2 13-25” 

B3 25-32” 

Description 
Dark brotvn forest litter, partly decomposed. pH 5.6 
Mixture of decomposed orgqnic matter and minera1 soil. 
pH 5.6 
Brownish grey, podsolized, structureless sandy loam. 
pH 5.6 
Tan brown sandy loam, structureless and compact. High 
proportion of medium and very fine sands. Rusty spots 
and occasional small brown concretions of iron cemented 
sand. pH 5.7 
Yellowish brown sandy loam, structureless and compact. 
High proportion of medium and very fine sands. Scat- 
tered rusty spots and brown concretions of iron cemented 
sand which are larger.and soft.er then those in B1. pH 6.8 
Rust brown sandy loam, structureless and compact.. 
Many dark brown concretions of iron bound Sand, some 
large and irregular in shape. Specks of lime and occasiona 
lime crusted dead roots. pH 7.4 

C Light brownish grey shading to grey stratified micaceous 
sand of medium texture. Thin lenses or layers of fine 
gravel. pH 7.2 



Agriculture 
‘Z The Shuswap Sandy Loam is a mellow deep soi1 well adapted to cultural 

practice in topographically favourable locations, but 16cal experience in the 
Salmon Arm district indicates that moisture-holding capacity is too low for 
successful dry farming. Without irrigation it is a marginal soil, best suited for 
past,ure when claared, or for foresty purposes. 

With irrigat,ion t,he type would produce excellent yields of,field crops, with 
tree fruits in favoured locations, as proved by small areas watered from mountain 
streams. The soi1 is deficient in nitrogen anb organic matter, both of which 
could be increasecl, undcr irrigation, by the use of leguminous crops. The soi1 
may also benefit frein small applications of lime in locations where the surface 
has an acid reaction. 

Yossibilities for irrigation are related to a cheap source of pum@ng power 
and water from Shuswap River and Shuswap Lake. With pumpmg pomer, 
approximately 25 per cent of the Sandy Loam would be irrigable. 

* Where settlement exists, a farm water supply is secured mainly from creeks, 
Springs along the mountain sides, ancl from wells dug in coule6 depressions, 
thc availability of water for domestic use being a primary factor in the selection 
of a holding. Over most of the ‘area the underlying strata are not favourable r’ for the finding of well-tvater, and this mould involve the development of a domes- 
tic pipeline if irrigation projects are at any time installed. 

I 
SHUSWAP LOAMY SAND 

Description 
Shuswap LOamy Sand is located in the northern part of the Okanagan region 

in 5 scattered areas. In some areas the topography is gently undulating or 
gently sloping towards the valley centre. In others it is more rolling 16th in- 
cluded small flats and deep coulees. Moisture-holding power is low and sub- 
drainage is excessive. A natural water supply from Springs, mells, or lakes is 
absent except for occasional Springs that corne from adjacent mountain slopes. 

The Loamy Sand is free from stones, but fme grave1 often occurs’ in the 
deep sandy substratum. Beneath a ‘light covering of organic litter the light 
brown topsoil is open, single-grained, and porous. The solum grades into greyish 
brown parent matenal that is almost pure Sand. In some of the terrace-like 
areas the topsoil varies to a thin covering of light sandy loam, but where the 
land is rolling this erodeS from the knolls, gioing a variety of textures between 
the hill-tops and t,he depressions. 

The Loamy Sand profile is somewhat featureless, one horizon shadirig into 
another without clearly marked boundaries. Evidence of a B horizon is based 
on the change of colour and the accumulation of iron. A profile taken in second 
growth is described as follows: 

Horizon Depth Descriptirm 

AO 
O-l&” Dark brown forest litter, sometimes with a coat of living 

moss; decomposed in the lower part. pH 5.S 
*‘b 13-21 Ash. grey, podsolized minera1 soil. pH 5.6. 
BI 2-12” Brown single-grained loamy Sand, shading to light brown 

with depth. Scattered fine gravel, slightly compact but 
porous. pH 6.2. 

132 12-36” Light brownish grey loamy Sand. Nodules and irregular 
concretions of brown iron cemented Sand, which are most 
numerous in t.he lowcr part. No stones or grave], compact 
but porous. pII 6.5 

c Clean grey stratified Sand, loamy, loose and porous, &th 
occasiona layers of fine gravel. pH 6.7 
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Agriculture 
In most of the mapped areas, the Loamy Sand is too excessively drained for 

dry farming, and very little development has taken place. In one area covering 
about 1,889 acres, to the north of Armstrong, there appears to be better moisture 
relationships than in the Shuswap Sandy Loam, a finer-textured soil. This is 
probably due to, the shape of the valley at this point, permitting rainfall that 
does net, occur elsewhere. There is no doubt that rainfall variations do occur 
within short distances in the Okanagan Valley bottom. This’ area is about 30 
per cent cultivated for winter grain and alfalfa, with small fruits and vegetables 
in’the hollows. The area as a whole was at one time covered by light sandy loam 
which has eroded from the knolls, spotting the fields mith different moisture 
relationships. A farm mater supply is secured from a pipeline. This is only a 
subsistance agriculture, and the area is not recommended for any furthcr develop- 
ment. 

The Shuswap Loamy Sand is not recommended for farming without ir- 
rigation. It would become productive if irrigated, particularly for mixed farming, 
but in its dry state it should be used only for forestry purposes. 

BROADVIEW SERIES 

This serics is derived from glacio-lacustrinc scdiments deposited in tcmporary 
lakes, during thc dccay of glaciation. It occupies about 40,891 acres at the north 
end of the Okanagan region, between Salmon Arm and the Lumby district. On 
the soi1 map it has been differentiated into Clay and Clay Loam, with a coverage 
of 31,748 acres of Clay and about 9,143 acres of Clay Loam. The Broadview 
sO;.ls occupy the valley bottoms at elevations between 1,130 and 2,500 feet. 

The average topography of the Clay is gently sloping towards thc valley 
centre. These slopes have been trenched by post-glacial streams which run at 
right angles to t.he main valley and down t,hc valley centre, the general effect 
being a series of broad, well-drained terraces carved from the original clay de- 
posits. 

The topography of t.he Clay Loam varies from gently undulating and gently 
loping to rolling and steeply sloping in the different scatterecl areas. Subsurface 
water in the Broadview series is not continuous or general. Well-water is obtained 
in the lower lying areas, such as those in the Spallumcheen Valley, and elsen-hem 
from Springs draining the Sicamous series. 

The texture of the profiles is variable from place to place along with the 
changing composition of the parent material; which is geologically similar to 
the stratified sediments underlying the Spallumcheen and Glenmore series. 
Variations in the substratum yield loam, silt loam, light, medium., and heavy 
clay textures in the Clay type, and silt loam and loam textures m t,he Clay 
Loam. These are minor variations, not suitable for differentiation mith the pre- 
sent map scale. 

Description 
BROADVIEW CLAY 

The Broadview Clay occupies a large part of the Spallumcheen Valley, 
between Enderby and the north end of Okanagan Lake. The topography is uni- 
form and almost flat, with a gentle slope tomards the valley centre. Elevation 
is between 1,200 to 1,400 feet and drainage is provided by Fortune and Otter 
Creeks, which flom northward and southward respectively. 

Thr A horizon is thin, hence the important horizon for cultural practice is 
horizon B,. This greyish bromn layer has small angular crumb structure at the 
top. As depth is increased the small aggregates bind together into groups of 
increased size and hardness. In the lower part angular nut-like groupings are 



formed and these are arranged in columns. A detailed profile description is as 
follows : 

Horizon Depth Description 
Ao O-l” Dark brown undecomposed forest litter. pH 6.0 

l-l+” Al A thin layer of decomposed organic matter mixed with 
mine& soil. pH 6.0 

A2 13-Z”. A t.hin ashy grey layer often occuring ~ts a greyish brown 
coloration at the top of horizon BS. In second growth ASJ, 
A, afid A2 are frequently too thin or damaged to be recog- 
nized as individua layers. pH 5.8 

Bl 2-14” Greyish brown clay,.small angular crumb structure, the 
crumbs growing in slze with depth; prismatic-columnar. 
pH 7.1 

B2 14-18” Greyish brown clay, structureless, with accumulated 
lime in the lower part. pH 7.8 

c Heavy greyish brown shading to grey stratified clay, 
plated, often varved, brittle when dry. The Upper part 
of this horizon is rich in lime leached from the solum. 
pH 8.2 

Agriculture 
Since the time of the first settlement in the northern part of the Okanagan 

Valley, areas of Broadview Clay have been cleared of brush and farmed without 
irrigation. For many years good crops of hay, alfalfa, grain, corn, soybeans, 
roots, potatoes, vegetables, and small fruits have been produced. The greatest 
deficlency of the soi1 is organic matter, and the best use of the type is for mixed 
farming and dairying. Over a large part of the area a farm water supply is se- 
cured from Wells and creeks, but in some places a domestic pipeline is necessary. 

Because of its uniform topography the Broadview Clay con-tains little waste 
land, other than a few creek ravines. The forest caver is heavy and the cost of 
clearing is high. These factors have retarded developnient and only about 60 
per cent of the land is cultivated, but ,it is a11 privately held and about 90 per 
cent arable. 

BROADVIEW CLAY LOAM 
Description 

This type occurs near Salmon Arm and in the Mabel Lake, Creighton, and 
Lumby districts, the topography being more variable than in the Broadvien 
Clay. 

f Beneath a thin horizon of organic litt,er the soi1 is greyish brown and variable 
into loam, silt loam and silty clay loam textures in areas too small to differentiate 
with the present scale of mapping. The B horizon has the greatest content of 
clay at the higher elevations, where the soi1 receives the most precipitation. 

2 Unlike the clay type, occasional stones and grave1 are found in the profile, but 
not in sufficient quagtities to make the land undesirable for cultivation. 

The variation of surface texture follow similar changes in the parent mat- 
erial. In most areas the parent material is stratified, but in one place a massive 
unstratified silty deposit was observed to underlie the solum and also to underlie 
a thin layer of stratified sediments. The following is a more detailed description 
of the Clay Loam profile: . 

Horizon Depth Description 
A0 O-l” Dark brown undecomposed forest litter. pH 5.8 
Al 1-y Thin black layer of decompqsed orga&c matter mixed 

with mineral soil. pH 5.6 
A2 -J-4” Greyish white clay loam with platey structure. pH 5.6 
Bl 4-14” Greyish brown clay loam with angular crumb structure, 

i fairly dense and compact. pH 6.8 
B2 14-30” Greyish brown &y breaking into large angular frag- 

ments, with columnar structure, deme and hard. pH 7,2 



Hotizm 
B3 

C 

Depth 
30-36” 

Description 
Grey silty clay, structureless, Aoury with accumulated 
lime. pH 8.2 
Grey stratif?ed silty material with texture variable from 
loam to clay. A few scattered stones occur in the solum 
?nd in the parent mateeal. pH 8.3 

. 

Agriculture 
Precipitation is slightly higher over the Clay Loam than over the Broad- .) 

viem Clay, and where other conditions are favourable tree fruits have replaced 
mixed farming as the main enterprise. At Salmon Arm, an important area of 
Clay Loam lies near Shuswap Lake, which governs temperature fluctuation 

> 

sufficiently for apple production. Success in this field is limited by moisture 
relations, which are at the minimum for the purpose. The trees are small and 
production ii low when compared with the irrigated districts to the south. The 
need of moisture economy makes it necessary to dispense to some extent mith * 
caver crops and practise clean cultivation. Since manure of good quality. is nevcr 
available in sufficient quantities to replace leguminous caver crops, t,he result 
may be a breakdomn of soi1 structure and eventual failure of the orchard district. * 
Orchard fruits, however, would be important in this favoured locality if irriga- 
tion water were made ‘available by pumping from Shuswap Lake or from a source 
in the nearby hills. 

In the Lumby district, the elevation of the Clay Loam is higher, with about * 
thé same precipitation as at Salmon Arm. The land is less suitable for tree fruits, 
owing to the absence of a nearby body of water. Under these conditions, mixed 
fnrming may be practised, with due regard for spring frosts. 

At the mouth of Deep Creek Valley is another area of about 2,313 acres. 
Thcre arc scsttered farms with good buildings and the land is cultivated for 
fa11 grains snd hay. For grain growiqg, the soi1 organic matt,er should bc kepl. 
II~ by means of a Iegume rotation and application of tnanure. J,ight :~drlit.ions 
of superphosphate would incrcase the yiélds of grain. 

The fa.rm water supply is a problem throughout the Clay T,oam type. ‘l’hc 
nren to the east of Salmon Arm requires a domestic pipe line, similar t30 the onr 
serving the area at thc mouth of Deep Creek Valley. The locality on thc west 
side of Salmon Arm may be at least partly served by Springs from the hills. In 
the Lumby district, ground water is equally erratic and should be found before 
holdings are taken up. In both districts, the Clay Loam is capable of greater 
development; the Salmon Arm areas being about 60 per cent cleared and culti- 
vated with 80 per cent potentially arable; and in the Lumby district only a 
small part of the available area has been brought under cultivation. 

5. -GROUNDWATER SOILS ” 

In the valley bottom, the Groundwater Soils are of considerable importance 
as to the area they occupy and their utility for agriculture. In the Okanagan 
district, they have been differentiated into; (A) a group of minera1 soils with a 
fluctuating groundwater table, and (B) Bog Soils. 

The first division is a soi1 complex that exists where the water-table fluct- 
uates at different levels within the solum. These conditions occur in many small 
to comparatively large areas on the lower fringes of post-glacial fan aprons and 
on the second bottoms of streams. 

These soils oxist within the several soi1 zones and their profiles vary ac- 
cordingly. In a more ideal classification, the distinctions would be recognized 
by grouping such soils as groundmater associates of the different zona1 soils. 
Owing to their complexity, however, the minimum of diff erentiation is necessary 
and they have been grouped as Mars and Nisconlith series; 
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The Bog Soils have a w&er-table at or near the surface. They occupy the 
: sites of former sloughs, which were gradually. filled by the partly decayed re- 

mains of rushes, sedges, and similar plants. The final product is a well-decayed 
muck, some of which has been drained an4 cultivated. 

The Groundwater Soils are SO affected by seepage-water that they have not 
acquired the normal‘characteristics of the adjacent .tional soils. While restricted 
drainage is the character they have in common, their distinguishing features 
are due to the diff erent positions attained by the annual rise and fa11 of the ground- 
water level. The main levels of groundwater for a significant period each year 
are; (1) in the lower part of the solum, (2) in the Upper part of the solum, and 
(3) at or above the surface. 

Where the water-table fluctuation is confined to the lower part of the solum 
for a’ comparatively short period during the freshet season, the surface soi1 
and part of the subsoil is not saturated. This permits the growth of a heavy 
forest and the development of an A-B-G-C- profile. These are the main features 
of the Mara series, which occurs ‘on the floodplains of the Salmon and Shuswap 

P Rivers. 
, The second type is found around the lower fringes of colluvial fans and in 

the low flood-plains of streams, where the water-table is within a few. inches 
of the.surface for short periods during the freshet season. These conditions pro- 
mote a caver of deciduous trees and shrubs and the development of an A-G-C 
profile. In place of the horizon B of well-drained soils there -is a G horizon, 
limey and mottled with rusty brown and.grey stains. These conditions arc the 
main features of t.hr Nisconiith series. 

The concentrat,ion of soluble salts in the groundmater increases froc t.hc. 
Podsols to t,he Brown Soils and the kind of salt dominant in t$he mixture is 
different in each region. This charact,er could be used a,s the basis for further 
diff erentiat,ion of t.he groundwater soils. 

The groundwater table at, or above thc surface provides for swampy condi- 
tions and the formation of the bog type. This has been classified as Muck, 
owing to the tlcgree of decomposition. A feature of the profile is a marlry sub- 
stratum bet~ween thc layer of plant remains+and the minera1 soi1 beneath. This 
is caused by thc movement of minera1 carrying water from the upland to thc 
valley bottom. 

The relationship of the zona1 and groundwater soils. to one another are 
illustrated by an ideal cross-section of the Okanagan Valley in Fig. 5. 

t 

VEGETATION OF THE GROUNDWATER SOILS 

In the Mara series, where the groundwater table fluctuates in the lower part 
of the solum, the vegetation has some resemblance to that on the Nisconlith 
series, ,but the growth is stronger and coniferous trees become important at an 
eailier stage in the succession. 

The principal deciduous trees are willows, cottonwood and birch, while 
the main conifers include red cedar (Thuja plzcatu), Douglas fir (Pseudotsugu 
tuzifoliu), and Engleman spruce (Piceu Engelmuni). The shrub, caver is well- 
developed in the early stages and it includes dogwood, Rocky Mountain maple, 
hawthorn, Saskatoon, chokecherry (Prunus demissu), and hazél (CO~~~US). The 
herbaceous layer resembles that found in t&e Intermountain ,J’odsol. 

There has been much disturbance of this type by cutting, burning, and 
clearing, and most of the tree caver consists at present of a mixed stand of Young 
deciduous and coniferous species. Apparently the original stands on the older 

i portions of the Mara series resembled.luxuriant portions of the Intermountain 
Podsol, with cedar dominant and reaching a size rarely attained in the associated 
well-drained soils. , 



64 

On the low floodplains and fans of the Nisconlith series, where the water- 
table cornes close to the surface in the freshet season, most areas support a 
medium stand of deciduous trees. The principal species are willow (Sali~), 
cottonwood (Populus trichocarpa), white birch (Bet&a occidental&), aspen 
(Populus tremuloides), and alder (Alnus &chensis). Common shrubs include 
dogwood (Cornus stolonijeru), Rocky Mountain maple (Acer glabrum), and 
hawthorn (Crataegus), 

* 

Newly formed floodplains are occupied chiefly by willows, which are the 
pioneer species in the vegetation of such areas. On slightly older and drier ground 
the willows have been replaced by cottonwood and birch. Aspen is important 
on still drier portions, along with coniferous trees, chiefly yellow pine. The 
development of this type of vegetation is uniform throughout the Okanagan 
from Vernon south, indicating .the dominant influence of the soi1 conditions with 
which it is associated. 

In the Okanagan Muck bogs, formed with a water-level at or above the 
the soi1 surface, areas which have not been disturbed are occupied mainly by 
sedges (Curez) and moisture-tolerant grasses. In the submerged parts, cat-ta11 
(Typha Ea~~joZZu) and rushes (L%T-pus) occur. Older, drier parts of the bogs are 
occupied by trees, of which willows and alders are the pioneer types. 

Due to the cultivation of the more mature bogs only traces ivereseen,of thc 
forest type which occurred on them. Apparently it was dominated by cedars, 
many of which grew to greater size than in the Intermountain Podsol. Recogniz- 
able plant remains obtained by boring into the muck layer, often to a depth of 
many feet, consisted mainly of sedges along with a few fragments of alder and 
.cedar wood. 

SOIL SERIES AND TYPES 

The Groundwater Soils were classified into 3 series and 8 types as follows: 
Mara Loam and Clay, Nisconlith Sandy Loam, Loam, Silt Loam, Clay Loam, 
Clay and Okanagan Muck. 

A. -MINERAL S.qILS WITH RESTRICTED DRAINAGE 

MARA SERIES 
In the Mara series are included about 25,787 acres of alluvial soils derived 

from material transported by rivers and deposited along their courses and at 
their mouths in post-glacial time. The series occupies valley bottoms at eleva- 
tions betmeen 1,130 and 2,000 feet. The topography is flat, with shallow trench- 
like depressions that were formerly arms of the streams: In the deeper and larger 
parts of these depressions are shallom sloughs, some of mhich have become muck 
bogs. 

The texture of the profile varies in different parts of a valley with the speed 
of the stream at the time of deposition. The substratum was associated mith 
conditions of slow in the river bed, and most of it consists of stratified sands which 
vary from fine to coarse, but here and there silts and clays mith intervening 
bands of sand form the substratum. This represents a reinvasion by the stream 
of an area that formerly collected fine sediments. Buried layers of organic matter 
also occur where areas were flooded. 

The finer textured topsoil was formed after the rivers had abandoned parts 
of their valleys except for freshet overflow, which laid down a final covering of 
fine sediment ranging in texture from loam to clay. The thickness of the fine 
textured topsoil varies from place to place, and it has a tendency to merge into 
fine sands in the lower part. 

The whole area of the series consists of first bottoms and low second bottoms, 
tlme second bottoms being higher and better drained. In the. first bottoms the 
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groundwater level is about 2 feet deep and the solum consista of the first 14 ta 18 
inches. Uncler these conditions the soi1 structure is very weak and a B horizon 
is acarcely noticeable. 

In the second bottoms, the water-level is about 5 feet deep in the dry aeaaon 
and the horizons of the profile are more clearly defined. The surface soi1 is 
brown to brownish grey and feebly podsolized, beneath which there is a slightly 
compact brownish grey B horizon. The groundwater level moves up and down 
with the aeasons and the height of the rivers, iron staining the profile in the region 
of fluctuation, which is situated just below the B horizon. Iron staining takes the 
form of brown and orange mottling on a grey background, the amount of grey, 
and sometimes blue, depending on texture, aeration, and thé length of the sub- 
mergence period. Lime concentration is mainly at the Upper limit of ground- 
water fluctuation. The reaction varies from pH 7.0 at the surface to pH 8.0 in the 
subsoil. Loam and Clay textures, free from stones and grave& were differentiated. 

Description 
MARA LOAM 

About 11,933 acres of this type occur in part of the Salmon River Valley 
and in the Lumby district. In the.Salmon River Valley the loam is upstream 
from the Mara Clay in the form of narrow first and low second bottom flood- 
plains about 18 miles in length. The extent of this area amounts to about 3,250 
acres with elevation between 1,150 and 1,400 feet. In width, the area ranges 
from an eighth of a mile at the upstream end to about a half a mile at the down- 
stream boundary. 

This long, narrow, floodplain area ia variable both in texture and in the 
height of the groundwater level, the first bottoms being the most poorly drained. 
In the better drained part, the light brown, alightly podsolized topsoil varies 
from loam to sandy loam in areas too small to be mapped. Where best developed, 
the loam topsoil is about 8 inches thick, followed by sandy loam to a depth of 
i8 inches, beneath which there is iron-stained stratified Sand. Here and there 
are lenses of grave1 which were formerly bars in the stream beds. 

In the Lumby district, a deeper and richer Mara Loam covers about 8,683 
acres in the bottoms of Bessette Creek and the Shuswap ,River. The Bessette 
Creek bottoms contain the greatest depth of -fine-textured material. The Shu- 
swap River bottoms are more variable, with some grave1 bars and aandy sub- 
strata at a depth of about 30 inches. In this area the elevation of Mara Loam is 
between 1,300 to 2,000 feet above sea level. 

The following is a description of an average profile taken in the Lumby 
district in second growth forest: 

Horizon Dlpth 
Ao O-l” 
A2 l-l+” 

A3 1 $_S” 

B 6-30” 

G 3038” 

D 

Description 
Dark brown undecomposed forest litter. pH 6.0 
Dar-k greyish brown loam. An indistinct representation of 
feebly developéd AI and Az horizons. pH 6.0 
Brown loam, slightly darkened &,h organic matter, 
compact with granular structure. pH 7.0 
Greyish brown loam or silt loam, slightly compact, fri- 

1 able and structureless. pH 7.2 
Greyish iron-stained sandy loam, structureless and por- 
ous. pH 8.0 
Coarse greyish brown stratifred Sand with lenses ‘of 
gravel. pH 7.8 

About 75 per cent of the total area of Mara Loam has been cleared of brush 
and brought under cultivation. Alfalfa is,grown on the higher and better drained 
ground and the remainder of the land produces timothy, red top, alsike clover, 
and fa11 grains. Roota and vegetables do well. In the Lumby area there are 



large numbers of beef cattle and some dairying. The farms are large, with good 
buildings. 

The Mara Loain in the Sa.ln~on River Valley has a ,more rest*ricted develop- 
ment, with 40-acre farms and a mixed agriculture. This area has more wast,e 
land, resulting from grave1 bars and abandoned arms of the stream. Dairying 
has been developed tq some extent and the land is also used for vegetable growing. 
In places the groundwater level is close to the surface, in others the ground is 
higher and small irrigation systems would increase production in loca.lized areas. 
Some of the low floodplains in t.he Upper part, of the va,lley produce sedges a.nd 
cultivated .hay. 

A farm wat;er supply is obtained from wells and creeks. Flooding occura 
in some Of ehe low and flat first bottoms, but they drain quickly whcn the freshet 
is past its peak. The freshet on Shuswap River; however, is delayed in the spring 
by slow melting of high mountain snows, and Mabel Lake reaches high water- 
level later in the season, sometimes bringing flood conditions to the flats along 
the river at seeding time. 

MARA CLAY 
Description 

The Mara Clay covers about 13,854 acres near the mouth of Salmon River 
and in the SpsJlumcheen Valley between Enderby and Mara Lake, with elevatipn 
between 1,140 apd 1,300 feet. 

The type extends upstream for about 6 miles above the mouth of the Salmon 
River, where it enters Shuswap Lake. Over this arca of about 4,630 acres, the 
soi1 is a light, feebly podsolized clay, becoming sandy at a depth of about 28 
inches. This fine-textured material overlies coarse, ptratified, grey Sand,. mot,- 
tled in the Upper part by brown and orange compounds of iron. The surface 
soi1 is somewhat dense, with a weak granular structure. Between Enderby and 
Mara Lake in thc Spallumcheen Valley, a larger area covering about 8,921 acres 
is very similar to the Salmon River bottoms. The surface is brownish grey, 
feebly podsolized, with weak, grantiar structure, the texture b&ng slightly 
heavier than in the Salmon RIver Valley. The subsoil is grey and mottled with 
orange and brown stains. The depth of the clay varies, with an average of about 
36 inches, and the substratum consists of stra;tified Sand, silt, and clay. In both 
areas the surface horizon is almost neutral in reaction, with free lime in the region 
of the fluctuating water-level. 

The following is a profile description of Mara Clay from an area having 
second growth vegetation and the best drainage conditions: 

Horizon Depth 

Ao O-2” 

AZ 2-3” 

A3 3.5” 

B 5-13” 

G 13-29” 

D 

Descriplion 

Deciduous leaf on top, decomposed at the bottom, dark 
brown in colour. pH 6.0 
Light grey feebly posolized clay with granular structure, 
many small roots. pH 6.8 
Light grey clay.in large lumps one inch or more in dia- 
meter, which break down to granular structure, slightly 
compact. pH 7.2 
Brownish grey clay,. breaking into angular fragments of 
medium hardness. pH 7.6 
Grey yery fine to medium sands having sandy loam tex- 
ttie, mottled with brown and orange stains. Structure- 
less, slightly compact, micaceous, occasional nodules of 
iron-bound Sand. Free lime carbonate. The horizon of 
groundwater fluctuation. pH 8.2 

texture in differe& parts Gre stratified sands of varyin 
of t E e area, with some areas o stratified silts and &ys f 
having intervenulg layers of Sand. pH X.0 
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Agriculture 
The Mara Clay is dependable for mixed farming and one of the most pro- 

ductive soils in the north Okanagan Valley. The. land is privately owned anrl 
almost completely developed, with individual holdings that range between 100 
and 200 acres. 

Drought is net a limiting faitor, owing to the high water-table, except in 
dry years on the best drained parts of ‘the area. The good farm. buildings are 
evldence of a permanent agriculture. In the mixed îarming practice trop ro- 
tations are important and sod crops do well. The most extensively grown crops 
are alfalfa, clover, timothy, wheat, oats, barley, field peas, ensilage corn, roots, 
and potatoes, which give good yields. Livestock are, important, many farms 
having dairy cattle, sheep, hogs, and poultry. 

The farm water supply is secured from Wells, which should be located away 
from barnyard contamination. The Salmon River flats are not subject to 
flooding, but tlie Shuswap River drains from high mountains, with some vari- 
ation of flow from year to year. Although dyking has not been undertaken, c 

. 

the high water during exceptional freshets has flooded some of the low lying 
areas. The Shuswap River flows through Sugar and Mabel Lakes, which lie above 
the floodplains occupied by Mara Clay. The lakes act as control reservoirs which 
prevent a sudden rise or fa11 of the river level and keep the stream within moder- 
ate limits of high and low water in average years. 

NISCONLITH SERIES 
This scries occurs throughout the Okanagan and Similkameen Valleys.’ The 

conditions necessary for its formation are found in the lower parts of colluvial 
fans and on low floodplains of rivers where drainage is restricted or poor. The 
topography is gently sloping ‘or flat and the elevations at which the series is 
found varg between 903 and 1,700 feet above sea level. 

The profile is characterised by a layer of deciduous leaf at the surface, where 
the land is covered with trees, and a deep ‘A, horizon. This is followed by a 
structureless horizon G, wherein the groundwater rises and falls during the freshet 
season, leaving rusty brown, yellowish, and greyish staining or mottling due to 
different iron compounds. 

P 
The unweathered material’beneath may be part of the debris from which 

the solum has formed or a foreign statum over which the lower fringe of a fan 
has spread. Where it forms an older part of a fan it is coarser,textured than the 
topsoil. On low floodplains of streams where the series in found, the solum may 
differ widely in texture from the coarser unweathered substratum. The colour 

i of the substratum may be grey, rusty bromn, or blue, depending on the drainage. 
The material which underlies the solum along the lower fringes of colluvial 

fans’is important inasmuch as it influences the height attained by groundwater. 
In cases where fan materials have spread over stratified clay of the Glenmore 
type or other materials whose texture is finer than the soi1 above, the substratum 
acts as a semi-impervious floor on which freshet and excess irrigation water 
may move and sometimes reach the surface. 

Most of the seepage from valley slopes must pass through the colluvial 
fans before reaching an outlet, and lime and more soluble salts accumulate to 
some extent in the lowèr part of the solum. Wherc groundwater reaches the 
surface and evaporates, a white efflorescence is often formed. Various salts are 
found in the Okanagan Valley from north to south in the order of solubility and 
climatic dryness. Average reaction varies from about pH 7.4 at the surface to 

i pH 8.4 in the subsoil. 
Damage to crops and trees due to increased alkali accumulation during the 

period of irrigation has not been demonstrated except in a fe.w isolated cases. 
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Greater damage is generally done to crops by over-irrigation and stimulated 
seepage, which should be ameliorated by underdrainage.. 

In the Nisconlith series, 5 types were mapped which caver a total of 41,027 
acres. These are Sandy Loam, 18,316 acres; Loam, 2,424 acres; Silt Loam, 12,568 
acres; Clay Loam, 3,697 acres, and Clay, 4,021 acres. 

Description 
NISCONLITH SANDY LOAM 

In scattered areas, the Sandy Loam occurs from Salmon Arm to Oliver and 
in the Similkameen Valley. In the Okanagan, it is derived mainly from fan 
materials at least partly laid down under subaqueous conditions, the rock mater- 
ial being more or less closely confined-to a limited area at the toe of the slope. 
It is found next to the area of rubble and, has scattered grave1 along the Upper 
boundary. There are lenses .of grave1 throughout its mass, due to former freshet 
outwash. Better drained parts often support grass and yellow pine in place of 
the deciduous trees in poorly drained areas. 

Along the Similkameen River, between Hedley and Cawston, the bottom 
lands are Sandy Loam about 30 inches deep and underlaid by clean washed sands 
and gravels. In this area the fluctuations of the water-table follows the rise and 
fa11 of the river. 

A profile description is as follows: 
Horizon Depth Description 

-40 ~ O-l” Dark brown partly decomposed leaf litter, chiefly decid- 
MUS. pH 7.0 

81 l-8” Fa& PWII sandy loam, finely granular to structureless. 

G 3-32” Structureless sandy loam or loam, colour varying with 
drainage. With fair drainage. yellowish brown with scat- 
tered iron stains. Grey mottling and many rusty stains 
where drainage is poor. Moderate amounts of accumu- 
lated lime. pH 8.4 

C Clean greyish iron stained sand, bluish when permanently 
saturated, generally micaceous. pH 8.2 

D River gravels and coarse sands on low flood plains or 
stratified clay beneath fan aprons where horizon C is 
absent. pH 8.2 

Agriculture 
The higher parts of the type have a gentle slope towards the valley centre 

and large areas have been irrigated successfully. The use of the land for orchards 
is dependent on the height of groundwater. In some areas, the groundwater 
level cari be held at a depth of 4 to 5 feet by underdrainage, which makes the 
production of tree fruits-possible. 

In lower lying areas, where the water cornes closer to the surface, the land 
is irrigated for shallow rooting crops. Tomatoes of excellent quality and vege- 
tables of a11 kinds, together with cornj wheat! oats, and alfalfa give heavy yields. 
In areas where irrigation is unnecessary owmg to a high water-table, the land 
is mainly used for hay and pasture. 

The surface soi1 is generally rich in organic matter, which should be maintain- 
ed, but where heavy crops are grown, commercial fertilizers and boron are 
sometimes essential for the maintenance of trop yields. 

NISCONLITH LOAM 
Description 

The largest areas of Nisconlith Loam oçcur in the vicinity of Winfield, 
Scotty Creek, and Kelowna; a very calcareous area lies in the Coldstream Valley, 
and smaller areas were mapped in the southern part of the Okanagan district. 
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The Nisconlith Loam is down farther on the fan slopes than the sandy loam, 
and is generally subject to more restricted drainage. Originally the Loam sup- 
ported a growth of deciduous trees. The topography is almost flat and the land 
is stone-freé. 

A cross section of this type is as follows: 
Horizon Deplh. Descriptùm 

.b O-l” Dark brown leaf litter, chiefly from deciduous trees. 
pH 7.0 

Al l-8” Dark brown heavy loam, finely granular to structureless, 
with a high content of very fine sand. pH 7.6 

G 8-2s” Heavy loam high in the very fine sand fraction, ghttering 
with finely divided mica. Structureless, coloured greyrsh 
brown with gray motthng and brown stains; some lime 
accumulation. pH 8.2 

C Continuation of the loamy materials mostly derived from 
the weathering of micaceous rocks. Grey with rusty mot- 
ling to blue; limey. pH 8.6 

D Grey, cIean, coarse to medium sands, bluish where satur- 
rated and Ilme rich in the Upper part where horizon C is 
absent. Under some conditions the D horizon may be 
stratified &y. pH 8.6 

Agriculture 
Nisconlith Loam is seldom me11 enough drained for tree fruits, but some 

areas have been irrigated for shallow rooted crops. Under irrigation, it produces 
heavy yields of tomatoes, corn, onions, peppers, and alf.alfa. In non-irrigated 
areas it is used for roots, hay, and pasture. 

The wat.er-table rises and falls with the growing season, particularly if 
excess irrigation water is added to amounts accumulated during the spring 
run-off. In the Dark Brown soi1 zone where excess irrigation water brings a 
continuous rise of the groundmater level during the growing season, evaporation 
spots accumulate black alkali. In such places the possibilities of underdrainage 
should be investigated, and thc accumulated alkali may be treated with heavy 
applications of gypsum. Permanent treatment requires drainage and gypsum 
application. 

i 
The soi1 is rich in organic matter and the soi1 management program should 

provide for its upkeep. Where intensive cropping is practised, applications 
of commercial fertilizers and boron are essential in addition to organic manures. 

NISCONLITH SILT LOAM 
P Description 

The main areas of Nisconlith Silt Loam are in the vicinity of Vernon, 
Kelowna, and in the Similkameen Valley to the south of Keremeos. They occur 
in valley bottoms as the low floodplains of streams. 

Near Vernon and Kelowna, the Silt Loam areas are composed of fine side- 
ments underlaid by sand and finally by more impervious material. Seepage 
cornes from irrigated land at higher elevations and also from irrigation of the 
Silt Loam. Under such conditions the water-level continues to rise from spring 
to fa11 and only small seattered acreages on better drained locations will support 
tree fruits. 

In the Similkameen Valley there is a silty solum about 30 inches thick, 
0 mhich overlies river sands and gravels. In this area the groundwater level is 

governed by the annual rise and fa11 of the stream. 
The profile of this type is as follows: 



Horizon 
Ao I 
-41 

G 

D 

Agriculture 

Depth Description 
O-l” Dark brown organic leaf litter, mainly deciduous. pH 7.0 
l-9” Dark brown to greyish brown silt loam, crumbly and 

firm. pH 7.4 
9-30” Silt loam, compact, structureless, brown to yellow brown 

with fair drainage, grey mottling 
drainage is poor. pH 8.4 

and rusty stains where 

Clean grey very fine to coarse sands with layers of gravel. 
Bluish when permanently sat.urated. pH 8.6 

In the Okanagan Valley, large areas of this type are irrigated and used foi 
t.he production of hay, legumes, pasture, grain! tomatoes, and vegetable grow- 
ing. The Silt Loam is a very rich and productive soi1 for shallow rooted crops, 
but only on rare sites cari orchards be grown. Orchard locations are generally 
found to have some special drainage feature which enables the trees to survive. 
This may be a very porous substratum, mhich permits a quick rise and fa11 of 
the mater-table during the freshet season and comparative dryness thereafter. 

In the Similkameen Valley there is an orchard area on the type between 
Cawston and Keremeos. Orchards on the best drained locations arc showing 
good gro\vth. In such locations the wells are reported to rise in the spring and 
tlrop with the fa11 of the river. Apparent.ly a qui& rise and fa11 of the water 
does not injure the trces. Other orchards have been plantcd in less favourablc 

, locations, mherc drainage is more restricted and alkali Salts are contributed hy 
drainage from adjacent fan cones. Some of these orchards are in poor shapc. 

South from Cawston, numcrous drainage channels meander through thc 
bottom land. At present most of the area is Indian reserve and development 
consists of scattered hay meadows and grain fields. Planning for future agricult- 
ural development in this area requires careful study. Orchards should be con- 
fined to thc best drained sites, trop land has an ‘intermediate position as to 
drainage, and some of the land is suitable only for hay or pasture mithout, ir- 
rigation. 

Description 
NISCONLITH CLAY LOAM 

This type occurs in small widely scattered areas in the Okanagan district 
in the lower parts of fan aprons and along the courses of small creeks. 

Drainage is more restricted than in the Sandy Loam, Loam or Silt Loam of 
the same series, and it closely approaches the conditions of water saturation 
necessary for the formation of half-bog soils. In valley bottoms, it receives 
percolating groundmater that has passed through the coarser textured types on 
the fan slopes, and in the more arid soi1 regions the subsoil accumulates large 
quantities of lime. The topography is almost flat and the land is stone-free. 

The profile is as follows: 
Horizon Depth Description 

Ao O-1” Dark brown organic leaf litter chiefly deciduous. pH 7.0 
A1 1-12” Black to dark brown clay loam, crumbly granular struc- 

ture. pH 7.4 
G 12-30” Silt loam to loam, the colour depending on drainage. The 

better drained parts are yellowish brown with a few iron 
stains. Areas that do not drain quickly have a G horizon 
with grey mottling and ru,sty stains. Rusty blue in the 
lower part where almost permanently saturated and very 
limey in some areas. pH 8.4 

D Coarse to medium sands with layers of gravel. Grey to 
blue, depending on period of saturation, with a few rusty 
stams in the Upper part. Very limey in some areas. pH 8.4 
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Agriculture 
This deep, rich, well-flocculated soi1 is ideal in some areas for vegetable 

growing and it has been irrigated for that purpose. The drainage is too restricted 
for the production of tree fruits. 

The greater part of the mapped area is used for the production of alfalfa, 
grain, hay, and pasture for which most of the scattered areas of the type are 
best suited. 

In the Dark Brown soi1 zone the Clay Loam is,subject to accumulation of 
black alkali by evaporation in small spots where groundwater approaches the 
surface. Under such conditions, t.he possibjlities of underdrainage should be 
cxplored and where drainage is feasible it may also pay to ameliorate small 
areas with heairy applications of gypsum. 

Description 
NISCONLITH CLAY 

The main areas of Nisconlith Clay lie in the vicinity of Kelowna and on the 
Okanagan River upstream from its mouth nt the north end of Osoyoos Lake. 

On the Benvoulin lplats near Kelownn, a large part of the 1,900 acres of 
Nisconlith Cla,y is chnracf-crizcd by poor drainage conditions. In the low?st 
lying areas, groundwat,cr rcaches thc surface nnd cvaporal:es to cause the ac; 
cumulation of white nnd black alkali. 

On the first bot,toms of thc Okanagsn River the (‘lay type is 10~ lying, Ivit-h’ 
:L high ‘water-table. S~uupy conditJinns in somc pa.rts of this area result from 
hillsitlc seepagc. 

Thc profile deacript,ion iS as follows: 
fIO~iZO?l Ilepth I>eskriptiof, 

&, o-1 U Dark brown Ieaf litter, chiefly decidtious. pH 7.0 
A I l---10” Dark greyish brown light test.urecl clay, with granuku 

structure. pH 5.6 
G 10-24” Greyish browli mottled silty clay, iron-stained, compact, 

structnreless, limey. pH 8.4 
D Grey coarse to medium Sand, compact but porous, bluish 

in are+ of permanent saturation. pH 8.6 . 

Agriculture 
The higher parts of the area in tke vicinity of Kelowna have been irrigated 

and planted to apples, pears, and cherries with satisfactory results. Such areas 
have better drainage than the average for the type as a whole, but the lower 
parts of these orchards develop sickly trees. Other fairly well-drained sections 
are used for the production of alfalfa, grain, tomatoes, squash, pumpkins, and 
root crops. The poorly drained areas are near Kelowga and in the city hmit,s. 
Their main use is for Ijasture and for building sites. 

The bottom lands along the Okariagan River are marked by spring seepages 
and meandering water courses, some portions having developed an organic layer 
comparable to half-bog. The drier and most useful part is meadow, covering 
about 60 per cent of the area? and usea for the production of wild hay as winter 
feed for range cattle. 

B. -BOG SOILS 

Description 
OKANAGAN h4UCK 

The Muck soils occur in bogs variable in size, and covering a total of about 
3,633 acres. Small bogs are scattered throughout the Okanagan Valley.at from 
1,150 to 1,700 feet elevation, the greater number being to the north of Vernon. 
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Important features common to a11 of the, bogs include the similarity of the 
plant remains and a mort or less uniform degree of decomposition. The thickness 
of the organic material varies from a few inches to many feet, the deepest deposit 
being in the Deep Creek Valley? to the west of Enderby. In this bog, the partly 
decomposed plant remains attam a thickness of about 16 feet, with an underlay 
of marl. 

The Muck Soils are slightly alkaline, with reaction varying from pH 7.0 at 
the surfacè to pH 8.0 in the lower part of the deposit. As a general rule, the 
marl accumulates in the lower part of the bog, or near the entry of Springs carry- 
ing a large supply of carbonates. Some parts of a bog may have no marl stratum 
between the organic material and the underlying minera1 soil. 

A description of the average profile is as follows: 
Horiwn Depth Description 

1. O-24” Black well decomposed muck containing a small propor- 
tion of recognizable leaf and stem remains of rushes, 
sedges and trees. pH 7.0 

2. 24-48” Dark brown well decomposed muck, small amounts of 
decomposed but recognizable stems and Woody remains. 
pH 7.4 

s < 48-60” A layer of marl, with or without small snail shells. This 
horizon is sometimes absent. pH 8.4 

4. Bluish underlying minera1 soil, generally fine textured. 

Agriculture 
Most of the Muck areas have been developed to some extent. Therc is 

specialiaed use of Muck soils for truck farming on Otter and Fortune Creeks, 
near Armstrong, and also at Okanagan Mission, near Kelowna. These bogs pro- 
duce heavy yields of celery, lettuce, cabbage, and other vegetables of excellent 
quality. This has been accomplished by adequate drainage and fertilisation. 
With proper drainage and fertilization, the area devoted to truck crops could be 
greatly increased. 

Some of the Muck bogs have been partly drained and used for the production 
of grains and timothy hay, which give good yields when the land is fertilized. 
Othér bogs that remain undrained are useful for the product.ion of swamp hay 
and wild pasture. 

In shallow parts of the bog, the mai-1 may be turned up by the plough, with 
poor results for vegetable growing. Satisfactory treatment of this condition is 
not possible, and areas where marl approaches the surface too closely should 
be used for hay and pasture. 

MISCELLANEOUS AREAS ” 
COLLUVIAL FAN RUBBLE 

A total of about 17,758 acres in the Okanagan and Similkameen Valleys 
is occupied by the stony sections of colluvial fans, which have been given a 
separate colour and symbol on the soi1 map. Each area consists of angular rock 
fragments and mater-rounded stones and grave1 mixed with varying amounts 
of soil. A few of the smaller fans were not differentiated, and the lower parts of 
some of these bave cultivated land amounting to a few acres. Natural vegetation 
consists of the grasses or trees of the zone in which the fan occurs. As a general 
rule, the density of growth is light, owing to the excessive drainage. 

There is a reduction in the stone content from the coulee neck downward 
on the slope and an increase in the content of soil., The boundary between the 
fan rubble and the sandy loam on the slope is based on the Upper limit at which 
the land may be ploughed. 
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Colluvial fan deposits in the Okanagan and Similkameen Valleys are of 
post-glacial origin, and probably date from a period when vioIent storms were 
more frequent and spring freshets more pronouned than they are today. For some 
t(ime past, the annual contribution of debris to many fans has ‘been small, and 
soi1 horizons cari be traced almost to thc coulee neck. While this feature gives 
some value to the land for range or forest, the stony nature of the type prevents 
cultivation. 

ROUGH MOUNTAINOUS LAND 

The Rough Mountainous Land includes the valley slopes that cannot be 
cultivated, low hills in the main valley depression, and the mountainous region 
above the valley rim. 

Although this region is not arable, it is complementary in many ways to 
the valley district as a source of natural wealth. Most irrigation systems are 
dependent on the precipitation which falls on the mount.ainous land, where it 
is collected and stored in dammed lakes and reservoirs. 

It has great value for grazing. Southward from Armstrong, the south slopes 
are occupied by the Black Soils up to an elevation of about 4,500 feet, which 
provides spring and fa11 range for cattle and sheep. Higher up is the alpine 
region, some of which has grazing value. 

The yellow pine, Douglas fir, and Engelman spruce from Rough Mountain- 
ous Land, supplies the.sawmills with timber for box making and building. The 
slabs, box ends, and sawdust are important by-products used as the main source 
of domestic fuel. In addition, the forest supplies fente posts, poles, orchard tree 
props, and cordwood for local use. 

A number of lakes in the mountainous district are kept well-stocked with 
Kamloops trout, which provide recreation for valley sportsmen and many visitors. 
In season, the mountain country is also a good hunting ground for willow grouse, 
blue grouse, and mule deer, and trap lines are operated in many parts of the area. 

CHEMICAL COMPOSITION OF SO-ILS 
During the Pleistocene epoch, the country was over-ridden by a great ice 

sheet. The moving ice scraped up the Tertiary soils and mixed them with new 
debris of a11 textures derived from the abrasion of many kinds of rock formations. , 1 This was a process of rejuvenation, in which fresh minerais were added to old 
soils and a mass of unconsolidated glacial material was produced. (s), 

On deglaciation, this glacial till was both sloughed and washed into the 
s valley depressions; the washed debris being sorted into a number of textural 

classes. After completion of glacial decay, the post-glacial erosion cycle began 
its work of reducing the glacial till and its stratified products to the form of 
colluvial and subaqueous fans and flood-plains. 

The work of accumulation by the ice sheet and the distributing .agencies 
of deglaciation and post-glacial, erosion are responsible for the final arrangement 
of the materials from which the Okanagan soils are derivèd. The Kelpwna, 
Armstrong, and Sicamous series weathered directly from the glacial till, their 
parent materials being the same, but they occur in different climates. Six- 
teen other soi1 series derived from transported matcrials have the same ancestry. 

The parent glacial till is a general mixture, whose mineral characters have 
been inherited by a11 of the soils, but watcr-sorting has affected the degree of 
inheritance in regard to some constituents. The total analyses show that water- 

* sorting has endowed the loamy sands with a high content of silica by removing 
iron, aluminium, and magnesium. I%o doubt a large part of the sesquioxide and 
magnesium content was contained in particles of small size, because the clays 
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are low in silica and comparatively high in total iron, aluminium, and magnesium. 
The other constituents, shown in appended table 7, are not SO clearly influenced _ 
by textural grading. 

The content of organic matter antl nitrogen in the soi1 profile varies in re- 
sponsc to climatic distinctions, the Black SO& being most favoured for accum& 
ation and fixa.tion under well-drained conditions. From tha Dark Brown to the 
Brown Soi1 zones, the anlount of organic matter ancl nitrogcn stored in the soi1 
is progressively smaller, owing t)o more limited ra,iufall and more scanty veget.a- 
tien. In the Intermountain Podsol, there is an organic iilat on t,he surface. but 
the soi1 itself contains less organic matter and nitrogen t,hau the grasslaud types. 

Organic nmtter is of primary importance for the maintenance of a desirable 
soi1 structure and nitrogen is essential as a growth factor. Both substances, 
however,. are relatively unstable and their maintenace in the soi1 calls for con- 
tinuous effort in trop land. In the podsol region, the best crops are grown where 
the original ‘store of organic matter and nitrogen has been increased, while in 
the grassland soils good results are secured where the original supply of these 
constitutents has been maintained. i 

Phosphorus is the leàst mobile of the important soi1 minerals, and its 
greatest concentration in the soi1 profile is usually at or near the surface. This is 
due to the action of plants which draw a part of their supply from the subsoil. 
As vegetation decays, the phosphorus is held in combination with organic - 
matter. Apparently the return of this substance to the subsoil by leaching is 
at a slower rate than its accumulation in the topsoil under natural conditions. 
Where crops are grown and shipped away, however, this cycle is interrupted and 
sooner or later the actual loss of phosphorus from the soi1 must be replaced 
by the use of fertilizer. 

While relative abundance of the .more common minera1 substances in 
Okanagan soils is evident, there is equally strong proof t,hat some of the most 
important minor elements exist in extremely low concentrations in the parent 
glacial till and its derivatives. The low boron content of Okanagan soils is 
perhaps sufficient to serve the needs of the native vegetation, but proved to be 
inadequate -for cropping. (14). Iodine deficiency is even more strongly apparent, 
with an incidence of thyroid enlargement of from 30 to 92 per cent in some of the 
school districts before treatment was established. (9) In addition to the treat- 
ment of school children, there is evidence that thyroxine cari be used to the 
advantage of a significant percentage of adults. .Chlorine is found only as a 
trace in the drainage waters, and the deficiency of this element alone would soon * 
depopulate the valley if salt importations were stopped. Dental caries, amounting 
to 37 per cent in high school children, suggests the need of investigating the 
nature of an additional deficiency, which may at same time be traced to the ab- 
sence of another minor element, such as fluorine. .- 

Soluble salts move in the groundwater from uplands to lowlands in every 
climatic region and some of them are retained in the profiles of the Groundwater 
Soils that lie in the .valley bottom. This accumulation is related to humidity 
and solubility, the greatest number and amount of salts being leached into the 
streams and rivers in the most humid climate. As the climate becomes less humid, 
more and more of these salts are retained in the poorly drained soils. 

In a humid climate, such as the Lower Fraser Valley, there is no storage of 
available alkali earths in the soi1 profiles. (7) Lime and more soluble salts are 
leached into the drainage waters, but thc less soluble iron moves into the poorly 
,drained soils to form accumulations of bog iron. 

The most humid Okanagan climate in the map-area prevails in the Inter- 
mountain Podsol region. In this zone, the bases have greatest liberation and + 
the topsoil is rendered slightly acid by the sinking of soluble salts. Available 
sodium, potassium, and magnesium are more or less leached from the profile. 
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The free lime has been removed from the surface soil, but there is some accumu- 
<k lation in horizon B, making it slightly alkaline. The presencé of carbonates has 

a depressing effect on podsolization and only a small amount of iron moves 
downward to form stains’and irregular concretion in the lowr part of the solum. 

Iron does net, leave thr, profile of t,he upland soi$ but part of the lime is 
removed aad this accumulates in the Groundwater SO& of Ihe region. In thc: 
Groundwater Soils, the salts more soluble than lime do nol accumulate in a- 

‘\ mounts sufficient to affect the growth of plants. They are almost completelj 
removed into the streams and rivers by the drainage water. 

In the Black Soi1 zone, precipitation and evaporation are more nearly equal, 
and calcium in carbonate form is more freely distributed. While iron moves to 
some extent in the Podsol there is no corresponding downward movement in thc 
Black Earth. Lime, which is leached from horizon A and partly leached from 
horizon B in the Podsol, is also leached from horizon A in the Black Soils, but 
there is a more marked accumulation in horizon B and gypsum puts in an ap- 
pearance beneath the horizon of lime accumulation. Not SO easily traced are 

i soluble salts of magnesium, pot&sium, and sodium. In the more humid parts 
of the Black Soil zone these are probably leached out, but near the boundary 
of the Dark Brown Soils part of the sodium salts is retained. This is indicated 
by the’ following analysis of horizon B, from 7 locations in Grandview Sandy 

i Loam, in the area between Long Lake and .Okanagan Lake: 
Quantity 

Water Soluble Sdts in per cent 

SodiumSuplhate...............‘................................. 0.03 
Sodium Carbonate. . _ . _ . #. . . . . . . 0.11 
SodiumChloride................‘........................... trace 
~~agnesiumSulphate............................................ trace 
Acid soluble Calcium Carbonate. . . . . 3.00 

In the more humid parts of the Black Soi1 zone, no observational evidence 
appears of sodium salts in the Groundwater Soils, but near the boundary of -the 
Dark Brown Soils the effect of black alkali was noted in one poorly drained 
are&. With the exception of poorly drained areas in the vicinity of limestone 
outcroppings, accumulated lime is less abudant than in the region of the Inter- 
moufitain Podsol. 

In the Dark Brown Soi1 zone, the volume of run-off is less and the movement 
of the more soluble salts is restricted to a point where sodium carbonate accumu- 
lates in poorly drained area% No movement’of iron has taken place and the 
horizon-of lime and gypsum accumulation is closer to the surface. 

The nature of water soluble salts other than lime, in.seepage from Glen- 
more Clay near Kelowna, is as follows: 

Quantity 
Water Soluble Salts in ner cent 

CalciumSulphate ............................................... 0.1181 
Sodium Carbonate. ............................................ : 0.0441 
SodiumSulphate....................: ........................... 0.1174 
Magnesium Sulphate. ............................................ 0.2189 
Sodium Chloride. ............................................... 0.0073 .~ 

Groundwater Soils in t,he vicinity of Winfield and Kelowna have accumulated 
i black alkali to a concentration that affects plant gromth .in localized areas, but 

less lime moves into these soils than in the Black Soils. Drainage of the terraces 
and lower lying lands has been stimulated by excess irrigation water, which 

. 
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leaches considerable quantities of salts into Long Lake and Okanagan Lake, 
giving them a reaction of pH 8.0. 

Conditions of greatest aridity in the map area are found in the Brown Soils. 
In this region! the volume of run-off is low and the movement of saIts from well- 
drained soils 1s more restricted than in the more humid regions. 

In poorly drained areas, the accumulation of lime is no greater than in the 
Dark Brown Soils, but a remarkable increase in the quantity of gypsum appears 
in the south Okanagan and Similkameen Valleys. This may be due in part to 
local rock formations. There is limited evidence of sodium carbonate, which 
would appear to be retained in mell-drained soi1 profiles. Any areas of black 
alkali are at higher elevations, near the region of Dark Brown Soils. 

A profile was sampled in a salty fan near Osoyoos Lake, in the Brown Soi1 
zone, to ascertain the nature and relative quantity of salts other than lime. The 
analysis is as follows: 

O-24” 24-30” . 

Calcium Sulphate. . . . . 
Magnesium Sulphate. . . . . . 

1.666 py ceEt 
0.399 

1.885 py cent 
0.240 ” 

Sodium Sulphate. . . . . . . . . . , . 
Alkaline Carbonates.. . . . . . . . . . 
Chlorides . . _ . . . _ _ . 
pH...,,.....................<.... 
-- 

1.415 ” ” 
Trace 
Trace 
8.65 

0.449 ” ” 
Trace 
Trace 
8.50 

There is an abundance of calcium sulphate, magnesium sulphate, and sodium 
sulphate. The deficiency of chlorides would appear to be general in the Okanagan 
Valley. In view of the fact that the total analyses of Brown Soils do not show any 
significant change in the composition of the parent materials, the abundance of 
sodium sulphate and absence of sodium carbonate are probably climatic effects. 

THE EFFECT OF IRRIGATION ON AVAILABLE 
MINERALS 

The relationships of available minerals in the several soi1 zones are natural 
ones capable of being upset by prolonged and excessive use of irrigation water. 
Irrigation may be likened to a climatic change from dry to moist conditions in 
which the more soluble salts, including lime, would eventually be washed from 
well-drained soils. Under such conditions, the general trend in irrigated parts 
of the Black, Dark Brown, and Brown Soi1 regions is towards a set-up as free 
from accumulated soluble salts as the Podsol. The Groundwater Soils in the 
same regions Will receive the washed-out materials, but accumulation of salty 
areas may be offset by land drainage. After many ‘years of irrigation, it would 
seem probable that the soi1 reaction Will change from neutral to acid, andin some 
cases lime applications may become necessary. 

The first soils to show signs of leaching Will be the excessively drained and 
gravelly Skaha, Rutland, and Nahun series, followed by the Osoyoos, Oyama, 
and Grandview loamy sands. Greater economy in the use of water is possible 
in the fine-textured profiles and these will resist the effects of leaching for the 
longest period of time. 

The first general effect of irrigation and cropping is the breakdown of soi1 
structure, which may be held in check by the lavish use of manure and caver 
crops. The second stage of decline is the loss of essential minerals, which mil1 be 
followed by more common use of commercial fertilizers. 



SOIL MANAGEMENT 
;; In orchards, the general practice is to maintain a permanent caver trop of 

alfalfa, sweet clover, or grass. Occasionally vetch and rye are used as caver, 
and clean cultivation is sometimes practised. A minority of growers simply, 
use grass and weeds-as orchard caver, but where grass is used, an increased ap- 
plication of nitrogenous fertilizer is necessary. 

The caver trop is shallow cultivated in fa11 or spring with a tractor diyk.’ 
This is done to control insect pests, to work trash into the soil, and to clear the 
land for the making of irrigation furrows.. Occasionally cover crops are ploughed, 
but this depends on the need. 

The furrowing implement is a device drawn by team or tractor, which 
strikes two furrows spabed 3 or 4 feet apart. Furrowing is a necessary operation 
after each cultivation. 

Soils used for vegetable crops are ploughed in spring or fa11 and disked or 
harrowed according to need. Vegetable seeds are sown by horse and hand seeders. 

2 Plants are set out by hand and with the help of machinery. Horse cultivators 
and push’hoes are used for meeding. Some crops must be weeded or thinned by 
hand and also harvested by hand work. 

District Horticulturists of the Provincial Department of Agriculture and 
; the staff of the Dominion Experiment,a1 Station at West Summerland, maintain 

an excellent advisory service concerning the use of fertilizers for various crops. 
The data are constantly improved as more information is made available from 
continuous experimental work. Contact with one of these sources is advised 

- when specific recommendations are required. 
In a more general way, experimental evidence points t.o organic matter 

upkeep in a11 climatic zones, and systematic caver cropping in orchards has 
been established for this purpose. Next to organic matter deficiency, the lack 
of nitrogen is often a limiting factor, and nitrogenous fertilizers are more ex- 
tensively used than any others. Unduly large applications of nitrogen, however, 
are likely to produce orchard fruit of poor quality. 

The use of superphosphate is not general, which points to good-availability 
in average well-drained soils. However, in muck soils, in well-manured minera1 
soils where intensive crops are grown, or in any field where the organic matter 
and nitrogen content of the soi1 has unduly promoted vegetative growth and 
lengthened the growing season, phosphates may be used. 

Aside from its evident need in muck soils, the status of potassium is com- 
parable to the phosphates, and its use is required only under special conditions. 
Boron exists in Okanagan soils in quantities insufficient for crops and its general 
use has been recommended. 

d 
Boron has been applied successfully to orchards and trop lands at the rate 

of 15 to 30 lb. per acre. This is done during the dormant period betmeen fa11 
and spring. Since the use of boron is in the development stage, long-time recom- * 
mendations are not given. It is now known, however, that a second application 
of 15 to 30 lb. per acre is advisable after 3 years have elapsed. Lawns and gardens 
should receive 20 lb. per acre, followed by a similar amount in 2 years. Potato 
land requires 15 lb. per acre of boric acid repeated in 2 years. 

Severe damage rcsults from faulty application or over-treatment with 
boron, and more detailed instructions are necessary for the best results. De- 

. tailed information as to the rates for different crops and the method and times of 
application should be secured from a District Horticulturist or the Experi- 

,mental Station. 
P 
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First day of 
growing season. . . 

Earliest final 
spring frost . . . . . 

Latest spring 
frost . . . . . 

Earliest fa11 
frost . . . . 

Latest fa11 
frost . . . . . . . . . 

Last day of 
growing season. . . 

Longest frost- 
free period. . . . . 

Shortest frost- 
free period.. . . . . 

Average frost- 
free period. . 

Length of 
growing season. 

. . . * , 

. ...* 

. . . . . 

. . . . * 

. * . . * 

< . . . . 

. . . < . 

< * . . 

. . . . 

. . , . 

TABl% 2: LENGTH OF GROWING SEASON AND FROST PREE PERIOD 

(Length of Record-10 yeks or more) 

Salmon Arm 

Apr. 6 

Apr. 16 

June 26 

Sept. 14 

Nov. 3 

oct. 22 

194 days 

91 days 

143 days 

199 days 

Armstrong 

Apr. 7 

Apr. 19 

June 10 

Aug. 1 

oct. 10 

oct. 1s 

154 days 

77 days 

115 days 

194 days 

= 

-- 

- 

Vernon 
(Coldstream) 

Apr. 4 

Apr. S 

June 10 

Sept. 15 

Nov. 12 

Oct. 21 

i95 days 

123 days 

157 days 

200 days 

= 

-- 

- 

Kelownn 
-~ 

Apr. 7 

Apr. 14 

May 31 

sept. 1s 

Nov. 10 

Oct,. 24 

190 days 

120 days 

150 days 

200 days 

Summerland 
--~ 

Mar. 31 

Apr.’ 18 

May S 

oct. il 

Nov. 1 

oct. 29 

206 daye 

156 days 

176 days 

212 days 

= 

-- 

- 

Penticton 
-- 

Mar. 27 

Apr. 8 

May 26 

sept. 15 

Oct. 29 

oct. 30 

195 days 

110 days 

149 days 

217 days 

= 

-- 

- 

Oliver 

Mar. 16 

Apr. 5 

May 9 

sept 7 

oit. 21 

Oot. 2s 

199 days 

121 days 

162 days 

226 days 

Keremeos 

Mar. 22 

Mar. 12 

Apr. 30 

Oct. 6 3 

Nov. 13 

oct. 29 

206 days 

16s days 

188 days 

221 days 



TABLE 3: AVERAGE MONTHLY AND THE ANNUAL’PRECIPITATION FOR THE PERIOD SHOWN.(J) 

(Inches) 

-- - - 
Ii\ 
I -- 

ZZZ 

_- 

ZZZ 

_- 

Apr. May June July Aug. Sept. oct. Nov. Dec. Year *Jan. Feb. 

1.04 1.31 1.82 1.18 1.13 1.34 1.63 1.99 2.49 19.23 
0.85 1.23 1.84 1.14 1.07 1.35 1.70 1.67 1.97 16.73 
0.78 1.16 1.79 0.96 1.11 1.26 1.56 1.42 1.87 15.63 
0.62 0.94 1.13 0.76 0.77 1.11 1.21 1.20 1.61 12.17 
0.71 0.97 1.17 0.69 0.65 0.81 0.91 1.00 1.29 10.47 
0.73 1.14 1.33 0.80 0.81 0.9c 0.94 0.94 1.09 11.14 
0.53 0.77 1.22 0.58 0.51 0.72 O.Q5 0.95 1.06 9.42 
0.62 0.94 1.06 0.63 0.77 0.?5 0.83 1.02 1.03 9.76 

St)ation 

Salmon Arm 2.58 1.53 
Armstrong. 1.92 1.13 
Vernon. .- ,1.71 1.03 
Kelowna. 1.23 0.8% 
Summerland. 0.93 0.67 
Penticton. 1.00 0.76 
Oliver 0.79 0.31 
Keremeos 0.9.5 0.65 

Mar. 

1.19 
0.86 
0.9s 
0.71 
0.67 
0.63 

0::: r 

c 



Xours of Bright 
Sunshine Jan. 

SalmonArm..... 
Vernon. 49 
Summelland. 49 
Oliver. 40 

Relative humidity 
Percentage 
Vernon Average 

89 

TADLE 4: SUMMARY .OF CLIMATE.(s) 1 

F,b. 1 hlar. / ipr. / Mny 1 Junc 
.- 

7: 124 134 176 185 225 242 246 232 

91 143 194 241 244 
80 148 j lQ1 22x 235 

.- 

84 ( 72 ( 58 / 55 1 56 4s , 54 

July Aug. 

300 258 
320 286 
324 281 
30s 264 

l Sept. 1 Oct. Nov. 1 Dec. 1 Year b 

66 79 

5”: ii 
17s3 34 
1968 34 

5s 41 2010 30 e 
54 35 1x9s 23 

87 ( 88 ; 70 1 17 



TABLE 5: NUMBER OF TREES AN? ACREAGE OF TREE FRUITS, 1945.(rsi 
Salmon Arm to Osoyoos, Including the Similkameen Valley 

Tree Fruit 
Trees 

__---- 

Apples.. . . 
Pears 
Plums 
Prunes. 
Sweet Cherries. 
Sour Cherries. . 
Apricets. 
Peaches 

. . 

. . 

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

. i 

. 
. 
. . . 
. 
. . 

. . . 

. 
. . . 

. 

934,493 
225,364 

16,033 
130,229 
65,;;; 

84,887 
297,483 

18,689.S 
2,253.4 

160.3 
1,302.3 
1,314.s 

7.6 

/ 
849.0 

2,974.g 

76.103 

5,025 
294;; 

427 
264 

_--. I I I 

Totals.........:........................ 1,754,577 27,552.l 89,807 

.rri - 

_- 

_- 

- 

gated* ’ Total Trees 
Acres 

~-- 

1,522.0 1,010,596 
40.2 229,381 

9.7 17,005 
50.2 
50.2 

l;;,;%; 

9.8 ‘370 
4.2 s5,314 
2.6 297,747 

1,688.9- 1,544,384 

.- 

_- 

- 
*Includes the Non-irrigated area from Larking to Salmon ,4rm and Sorrento. 

Total Acres 
Tree Fruits 

q211.9 ” 
2,29X.8 

170.0 8 
1,352.5 
1,365.O 

17.4 
853.2 

2.9773 

29,241.5 

. 
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TABLE 6: APPROXIMXTE AREAS OF DIFFERENT SOILS 

SOILS 

5 

Skaha Gravelry Sandy Loam. . . . 
Osoyoos Sandy Loam.. . . . . . 
OsoyoosLoamySand................ 
Penticton Silt Loam. . . _ . . . . . 
Similkameen Gravelly Sandy Loam, . . _ 
Similkameen Silt Loam. . . . . : 

Kelowna Gravelly jSandy Loam 
Rutland Gravelly Sandy Loam _ . . 

4 Oyama Sandy Loam.. . . . . . . . . _ . 
Oyama Loamy Sand.. . _ . . . . . . . 
Glenmore Clay . . . . . . . . . 
Glenmore Clay Loam. . . . . . . . . . 

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

Armstrong Gravelly Sandy Loam . 
Nahun Gravelly Sandy Loam.. 
Grandview Sandy Loam. . . 
Grandview Loamy Sand. 
Spallumcheen Clay.. :_ . 
Spallumcheen Cla 

r 
Loam. . 

Kalamalka Grave ly Sandy Loam . 
Kalamalka Loam.. . . . . 
Kalamdka Clai boam.. . 

P. 

Sicamous Gravelly Sandy Loam. 
Glenemma Gravelly Sandy Loam _ 
Shuswap Sandy Loam. . . 
Shuswap Loamy Sand. . . . 
Broadview Clay . . . . . . _ 
Broadview Clay Loam. 

Mars Loam. . . . . . 
Mars Clay............ 
Nisconlith Sandy Loam. 
Nisconlith Loam: 
Nisconlith Silt Loam . . . 
Nisconlith Clay Loam. _ 
Nisconlith Clay. . . . 

. 

. 

1 .  

. 

. 

. 

. 

. 

. . 
. . 

. 
. . . 
. . . 
. . . 
. 

. 

Okanagan Muck.. . . . 

Colluvinl Fan Rubble :. . _ . . . . . . . _ . ,. . . 

TOTALS . . . . . 237,299 90,469 345,526 

ZZZ 

/  

Undulating 
Sloping, Flat 

(Bores) 

6,012 
88 

11,783 
7,265 

989 
3,058 

‘kmwhy 
R;iz; e& 

f 
(Acres) 

6,551 
3,232 
3,880 -- 
---- 
--- 

‘y;; 
6:498 

12,645 
3,209 

3,322 
9.280 

‘769 
12,091 

661 
3,766 
2,334 

890 

S,629 
7,894 
6,008 

31,748 
9,143 

11,933 -~ 
13,854 -- 
18,316 -- 
2,424 _- 

12,568 --.. 
3,697 --- 
4,021 -- 

3,633 --- 

-- 

TOtd 

(Acres) 

12,563 
3,320 

15,663 
7,265 

989 
3,058 

1,342 
13,045 

1,342 

637 
26,406 

897 
6,056 
7,395 -- 12,645 

-- 3,209 

5,658 
4,948 

-- 
-- 
-- 
-- 
_- 

5,658 
8,270 
9,280 

769 
12,091 

661 
3,766 
2,334 

890 

36,000 
7,075 
7,195 
~- 
---_- 

36,000 
15,704 
15,089 
6,008 

31,748 
9,143 

4;021 

3,633 

17,758 



T.Al3I.l: ï: CHBMICAL XNALYSIS OF SOIL PROFILES 

<;rw~~ 1 : Brown Soils 

KzO 

ZZZ 

- -  

-  

= 

.- 

- 

NazO N 

0.79 
0.24 
0.33 
0.19 

P.C. 
-- 

0.050 
0.019 
0.019 
0.008 

1.86 0.114 
1.22 0.073 
1.1Y 0.046 
0.60 0.022 

1.98 ’ 
1.33 
0.88 
0.60 

0.113 
0.080 

O:OZ 

CO2 

pc. P.C. 

0.0 0.13 
0.0 0.2x 
0.41 0.26 
1.06 0.14 

% 
7 

;:y39 

0.2 1 
0.21 
0.22 
0.24 

1.91 0.41 
4.6i 0.33 
3.59 0.30 
4.64 0.34 

Si02 

“.C. 

Dcpth 

(ix.) 

Ca0 Mg0 

p.c. p.c. 

2.39 1.28 
2.34 1.40 
3.51 1.84 
3.23 1.23 

PH 

2.67 1.53 
2.70 l.Yl 
2.68 1.46 
2.82 1.53 

7.30 
8.10 
8.80 
Y.25 

03 
l.P 

5.17 18.45 2.42 2.21 2.65 2.45 7.73 
4.94 18.49 3.26 2.05 2.69 2.46 Y.05 
5.91 i 18.10 5.44 2.91 2.62 2.27 8.R: 
i.sx I 13.93 6.27 2.95 3.15 2.51 8.40 

R.50 ! 14.34 
x.49 11.73 
8.47 I 
9.31 , 

;;:;I 

1 

1.73 4.11 
7.37 3.67 
6.63 4.41 
7.23 5.61 

- 

2.12 2.4u 8.52 
1.86 2.38 8.68 
1.95 2.42 X.82 
1.87 1.93 8.30 

Organic 
CXbOIl 
per cent) 

Osoyoos Loamy Sand.. I-i-- 

Ih 
C 

Penticton Silt 
Loam.. ;; 

Bz 
c 

71.87 
73.43 
6Y.94 
6Y.37 

62.93 
62.61 
57.48 

s7.11 

56.8i 
52.94 
51.98 
4Y.59 

o-x 1.54 0.46 
8-24 O.Ri 0.14 

24-30 0.74 0.19 
30- 1.73 0.11 

0-10 3.6.3 l.OR 
10-20 3.06 0.71 
20-42 2.9i 0.69 
42- 3.74 0.35 

0-10 5.86 
10-10 4.38 
19-2.5 3.73 
2s 3.16 

1.15 

$1 
0.35 

Silt Loam. AI 

Moisture I+x Sd 

1 C 
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TABLE 7: CHEMICAL ANALYSIS OF POIL PROFILES. (Coniinued) 

Group 11: Dark Brown Soils 

= 
CO? 

P.C. .- 

P?OS 

P.C. 

0.26 
0.20 

0::: 

0.17 
071 
0.18 

0.24 
0.27 
0.20 
0.22 

Z z 

KzO NazO 

P.C. P.C. 
PH 

2.36 7.48 
2.89 8.24 
2.88 8.94 
3.03 8.82 

3.21 

3:W 
t.u 
7.95 

:% 
1:40 
2.14 

7.50 
8.50 
8.75 
8.20 

N 

P.C. 

Si02 

P.C. 

Fez03 AlnOa Ca0 

P.C. P.C. P.C. 

Mg0 

P.C. 

65.30 6.02 15.59 --2.62 
70.05 4.75 13.21 3.96 
68.63 3.68 13.56 4.89 
i2.11 3.68 12.98 3.65 

::55 
1.41 
1.36 

67 il 
69:ll 
69.22 

4.25 15.21 
4.42 14.29 
4.32 12.85 

% 
3:17 

1.33 3.03 
1.38 2.58 
1.55 2.34 

57.43 7.55 19.44 2.19 3.08 
53.19 9.60 20.56 2.52 4.29 
49.20 7.89 20.17 5.37 4.37 
Sl:iO 8.36 17.51 4.93 3.95 

Z 

-- 

-!- 

= 

Soi1 Horizon 

Iielowna Gravelly 
Sandy Loam.. . . . . . B: EO 

BS 20-28 
C 2% 

l Oyama 
Loamy Salid.. . . . . , . . 

Glenmore Clay.. . . . . A1 

Ba 
C‘ 

- 

-- 
Depth 

(iris.) 

= 

( _- 

- 

= 

( _- 

- 

IL” 

per cent) percent) 

2.93 0.144 0.35 
0.95 0.044 0.86 
0.62 0.019 2.4i 
0.26 0.010 1.32 

0.88 
0.12 
0.14 

0.060 

g:; 

3.36 
1.12 
0.66 
0.45 

Ki 
0:042 
0.033 

0.35 
0.31 
0.33 

0.00 
0.30 
2.91 
2.09 

O-8 
8-20 

20- 

O-8 
8-24 

24-37 
37- 

4.46 
1.81 
0.78 
0.72 

2.04 
1.77 
0.67 

5.89 
4.64 
3.87 
3.66 

1.70 
0.55 
0.36 
0.15 

0.51 
0.07 
0.08 

1.95 
0.65 
0.38 
0.26 

2.31 

E 
2122 

3% 
3.26 
3.37 

I 

: 
Moisture Free Soil. 

/ 

/ 
l 



TABLE 7: CHEMICAL: ANRLYSIS OF SOIL PROFILES (Continued) 

Group 111: Black Soils 

Soi1 
Depth 

(iris.) 

Armstrong Gravelly . 
Sandy Loam. . . . . . 

Grandview 
Sandy Loam.. Al O-7 

B: 
7-17 

17-31 
BS 31-44 
C 44- 

Spallumcheen Clap . 
2: 

O-4 
4-20 

B2 20-28 
Bû 28-48 
C 4% 

‘gll~~~ 
:per cent) --- 

6.72 
1.28 
0.66 

5.71 
4.15 
2.10 
1.58 
1.79 

10.62 

t1: 
3167 
3.95 

= 

t -- 

- 
Moisture Free Soi1 

2.69 
0.27 
0.08 

2.48 
1.77 
0.56 
0.34 
0.24 

4.22 
1.13 

z.5; 
0:16 

, 

(1 _- 

- 

$;;J; N 

,er cent) p.c. 
-- 

4.64 0.240 
0.47 0.033 
0.14 0.015 

4.28 0.206 
3.05 0.137 
0.97 0.050 
0.59 0.034 
0.41 0.029 

7.28 0.393 

25 0.123 0.063 
1.07 
0.28 CE . I 

CO2 P205 

P.C. P.C. 

0.19 
0.30 
0.40 

0.27 
0.14 
0.13 

0.47 
0.38 
0.42 

9% 

0.33 
0.31 
0.33 
0.28 
0.25 

0.34 0.39 
0.35 0.27 
2.73 0.29 
3.74 0.26 
1.50 0.23 

= 

_- 

- 

Si00 

P.C. 

F-303 A1203 

P.C. p.c. 

64.33 5.79 13.16 
72.33 3.85 12.24 
ïAi3 4.09 11.37 

62.8ï 
p”i 

64:58 
60.00 

Fi.70 13.86 
5.87 14.73 
6.28 15.38 
6.62 15.64 
6.19 15.53 

54.94 

4% 
43122 
48.88 

7.b lj.17 
11.37 19.66 

10.81 10.34 ::.5”5 
10.84 20:35 

Z 

- -  

-  

Ca0 Mg0 

p.c. P.C. 

2.63 1.82 
2.22 1.40 
2.54 1.33 

3.77 2.86 
3.86 2.82 
3.11 3.16 
4.09 3.40 
5.25 3.47 

2.40 3.34 
2.15 5.41 
6.61 5.69 
6.69 6.69 
3.05 5.31 

= 

_- 

- 

KzO NanO 
p.c. P.C. 
2.47 2.04 
2.31 2.28 
2.91 2.38 

PH 

7.34 
7.20 
7.42 

2.38 2.08 7.20 c?J 
2.48 2.61 7.32 
2.54 2.59 7.45 
2.71 2.61 8.32 
2.58 2.81 8.68 

2.81 

% 

3:15 
4.06 

1.70 6.48 
1.61 7.54 
1.73 7.98 
1.74 8.15 
1.73 8.28 



TABLE 7: CHEMICAL ANALYSIS OF SOIL PROFILES (Continued) 

Group IV: Intermountain Podsol Soils 

PH 

ZZZ 

- -  

-  

ZZZ 

,  
- -  

-  

= 

-- 

- 

-- - 

-- 

- 

N 

P.C. 

CO2 P205 Si02 FezOs AlzOa Ca0 

P.C. P.C. P.C. P.C. pc. P.C. 

0.300 0.34 
0.030 0.30 
0.060 0.02 
0.036 0.87 
0.015 4.22 

0::: 
0.20 
0.19 
0.13 

63.25 
69.95 
68.70 
68.13 
63.72 

4.56 

4% 
4.51 
4.44 

12.42 

:%i 
12:26 
11.47 

2.65 1.44 
2.37 1.59 
2.48 1.51 
3.23 1.84 
6.91 1.41 

0.145 
0.031 
0.015 
0.019 
0.016 

0.01 

E 
0:o 
0.0 

0.36 
0.18 
0.12 
0.19 
0.20 

66.28 

2;: 
70.52 
68.67 

5.18 
6.04 
5.29 
6.59 
6.20 

13.53 
13.31 
14.04 

:3::2 

2.66 1.35 
2.57 1.30 
2.33 1.43 
3.13 1.74 
3.14 1.42 

0.066 
0.020 
0.013 
0.014 

0.06 
0.0 

fi0 

0.24 

0% 
0.23 

71.90 
72.46 
72.73 
72.69 

4.33 10.79 
4.12 11.46 

4% :::5: 

2.22 1.88 
2.08 1.29 
2.42 1.66 
2.11 1.58 

0.100 
0.056 

O:Z 

0.0 0.19 
0.02 0.22 
0.0 .0.27 
4.19 0.26 

54.06 

922 
49.67 

9.16 20.80 
10.47 21.58 
10.26 20.44 

9.49 17.92 

2.02 
2.04 

7% 

0%5 
0:044 
0046 
C.027 

0.0 
0.0 
0.06 
5.58 
2.69 

K: 
0:21 
0.20 
0.21 

61.13 6.51 18.42 2.75 2.02 
59.54 8.86 17.08 2.13 3.03 
60.40 9.06 16.67 2.27 3.10 
51.48 7.46 14.39 9.52 3.30 
55.96 7.14 16.12 5.62 3.65 

Mg0 

P.C. 

3.67 
3.73 
3.95 
4.40 

IL?0 

P.C. 

Na20 

*.c. 

2.09 2.13 6.09 
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