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Fig. 1. Outline map of British Columbia showing the location of the Princeton map sheet. 



PREFACE 
This report of the soi1 survey of the part of British Columbia that is shown 

on Map Sheet 92 H/$E in the National Topographie System (Fig. 1) is the 14th 
in a series describing soils and soi1 conditions in the province. It involves a 
detailed reconnaissance survey of the main river valleys and a broad 
reconnaissance survey of the mountain and plateau areas. This publication 
consists of a soi1 map and a report. Subsequent to the printing of the map, the 
Canada Soi1 Survey Committee (1978) prepared The Cunadian System of Soil 
Classification. The report has been amended to agree with it, but the map has 
not. The soi1 map, on a scale of 1:125 000, indicates the distribution and areas of 
the soils. The map legend identifies each soi1 map unit by color and symbol, 
general landscape characteristics, the dominant and associated soi1 
components, and the vegetation. Topography is shown by symbols. 

The report is divided into four parts. Part 1 contains general information 
relevant to the area. Part 2 gives a resume of soi1 formation and classification 
and describes the parent materials, climate, and vegetation of the surveyed area. 
Part 3 contains the technical soi1 descriptions based on the morphological soi1 
features observed and measured in the field. Part 4 presents the capabilities of 
the soils in terms of agriculture, forestry, wildlife, and recreation uses. 

TO obtain information about the soils of a given area, locate it on the soi1 
map and identify the soi1 in the legend. Then refer to the report for full 
information on each soi1 series. 
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SUMMARY 
This report presents the results of a survey of the soi1 resources of the part 

of British Columbia that is shown on Map Sheet 92 HLSE in the National 
Topographie System (Fig. 1). It is referred to in the report as the Princeton area. 

The survey covers about 400 000 ha. The relief varies with the rolling 
Princeton basin to the north, the deeply incised Thompson Plateau to the north 
and east, and the Cascade Mountains to the south and west. 

Most of the area drains into the Similkameen River, which empties into the 
Columbia River. A few streams in the western section flow into the Fraser River. 

The entire area has been glaciated. Glacial deposits are thickest in the 
Princeton basin and become thinner and less consolidated with increasing 
elevation. Glacial outwash deposits occur as ter-races and deltas in the valleys, 
outwash plains, and meltwater channels on the uplands. Minor, glacial 
lacustrine deposits occur on valley slopes and bottoms. Recent alluvial deposits 
are confïned to the main streams. Colluvial deposits caver the slopes of the 
plateau and mountains. 

A synopsis of soi1 formation and classification is included in Part 2 of the 
report. Soi1 parent materials are discussed. A climate of dry summers and 
relatively severe Winters is described. Vegetation of considerable variation is 
characterized. 

Thirty-four dominant soi1 series are named and described and detailed 
profile descriptions are included. For each series there are brief sections on 
distribution and extent; landforms and parent materials, vegetation, drainage, 
present use, signifïcant features, and the chemical and physical analyses of each 
horizon of the soi1 profile. The map unit in which each series is located on the 
soi1 map is described and illustrated by cross-section line drawings. 

A detailed profile description, including the chemical and physical 
analyses, is given for 27 additional soi1 series. These are soils of lesser 
importance that are associated with the main soi1 series. Four miscellaneous 
land types are described also. 

The minera1 soils are grouped into seven classes on the basis of potentiality 
and limitations for agricultural use. Over 80% of the soils are limited to use for 
improved permanent pasture or wild pasture, or are unsuitable for any agrarian 
purpose. 

The soils are also classed according to their ability to produce commercial 
timber and five forest species are given suitability ratings. Approximately 3.4% 
of the soils are capable of producing more wood than 6.3 m3/ha annually. 

Soils and capability for wildlife are discussed, but the soils are not classed 
in this respect. The recreation capabilities of certain soils are described. 

There is a glossary defïning some uncommon technical soi1 terms that are 
not included in Glossary of Terms in Soi1 Science. 

Glaciation of the area and plant community and soi1 relationships are 
discussed in two appendixes. 

The information in this report is useful for a11 land resource management. 



PART 1 GENERAL DESCRIPTION OF THE AREA 

LOCATION, EXTENT, AND 
GENERAL FEATURES 

The surveyed area (Fig. 1) is located in southwestern 
British Columbia and the southern boundary coincides 
with the International Border. The area is shown on Map 
Sheet 92 IWSE in the National Topographie System and 
lies between 120’00’ and 121’00 west and between 
49OOO’ and 49’30’ north. The area covers 404 830 ha. 

The relief of the area is quite varied with the 
Cascade Mountains to the south and west, and the 
rolling but deeply incised Thompson Plateau and 
Princeton basin to the northeast. The change from 
uplands to mountainous terrain is gradual. The 
mountains range from 1830 to 2650 m in elevation with 
the higher peaks such as Snass (2310 m) and Lakeview 
(2630 m) having arêtes, cirques, and other features 
typical of alpine glaciation. The Thompson Plateau 
ranges from 1220 to 1830 m in elevation and has isolated 
peaks, such as Agate (1590 m) and Lookout (2060 m), 
rising above the general level. The Princeton basin is a 
topographie low centered around the village of 
Princeton. 

The Similkameen is the main river in the area (Fig. 
9). Most streams drain into it and eventually into the 
Columbia River. A few streams in the western section 
drain into the Fraser River, No large bodies of water 
occur in the area. 

The entire area was glaciated during the Pleistocene 
epoch. A thin mantle of loose, stony, coarse textured 
glacial drift covered the mountain ridges and slopes. The 
plateau is covered by a deep, compact, moderately coarse 
textured drift in the form of drumlins, ridges, and swales. 
Coarse textured glaciofluvial deposits in the form of 
outwash plains, meltwater channels, terraces, and deltas 
mark the retreat of the ice from the uplands. Minor, fine 
textured glaciolacustrine deposits occur on valley slopes 
and bottoms. Recent alluvial deposits and fan materials 
are confined to main stream valleys. Small organic 
deposits are scattered throughout the area. 

Open stands of ponderosa pine and Rocky 
Mountain Douglas-fir along with grassland composed of 
bunchgrasses and forbs form the dominant vegetation of 
the Princeton basin and the surrounding plateau up to 
an elevation of 1220 m. Above 1220 m the medium dense 
Douglas-frr and pine grass forest merges into dense 
stands of Engelmann spruce, lodgepole pine, and 
subalpine fir. The ground caver consists mainly of 
grouseberry. Lodgepole pine is the dominant tree over 
large areas because of the frequency of fïre. Engelmann 
spruce and subalpine fïr are the principal species at high 
elevations in the eastern part of the Cascade Mountains. 
The western red cedar and western hemlock plant 
community belonging to the Coast Forest Region occurs 
to a limited extent along the western border. Alpine 
parkland, with minor amounts of alpine tundra on high 
peaks, occurs above the tree line at about 1830 m. 

The village of Princeton (Fig. 2) is the commercial 
tenter for the area. It is linked by a paved road and a 
railway line to the south Okanagan Valley, the lower 
mainland, and Merritt. Hedley, Manning Park, and 
Allison Pass are other small communities. 

The economy of the area is based on forestry, 
mining, ranching, and tourism. 

HISTORY 
Long before the arriva1 of the white fur traders, 

native Indians lived in the Similkameen Valley. These 
people, who lived by both hunting and fishing, 
exchanged ochre pigment for dried salmon and 
candlefish with coastal tribes. The ochre came mostly 
from Vermilion Forks, which was later renamed 
Princeton. One well-used travel route was the Skyline 
Trail through Manning Park (Cyca and Harcombe 1972). 

The search for furs and gold brought the frst white 
men to the Similkameen Valley. In 1813 Alexander Ross 
of the Pacifïc Fur Company journeyed through part of 
the valley on his way from Kamloops to Fort Okanagan 
located at the junction of the Okanagan and Columbia 
rivers. Archibald McDonald’s map of the North 
Thompson district indicates that he traveled west of 
Ross’s route to a point near the present town of Princeton 
and continued east through the valley. 

The boundary between the United States and 
Canada was set in 1846 by the Oregon Treaty thereby 
stopping the Hudson’s Bay Company fur traders from 
using the Columbia River route to the toast. The 
arrangement isolated interior posts such as Kamloops 
from the toast because the Fraser River was too 
dangerous to navigate. Thus an alternate route was 
sought to the valuable interior. In 1846 Caulfïeld 
Anderson of the Hudson’s Bay Company, returning to 
Kamloops from Fort Langley, followed the Coquihalla 
River to Nicolum Creek, then the Sumallo River to the 
junction of the Skagit River and past Punch Bowl Lake 
by Blackeyes Trail to Otter Lake. This route became 
the Hudson’s Bay Company’s Brigade Trail (Goodfellow 
1958). 

In 1859 gold was found along the Similkameen 
River and at Rock Creek, east of Osoyoos. Miners 
flocked to the diggings by any feasible route. In 1860 
Governor Douglas in Victoria decided to build a trail to 
open communications with the mining camps. One 
motive was to keep the flow of gold and goods on the 
Canadian side of the border. The Royal Engineers laid 
out a town site at the junction of the Similkameen and 
Tulameen rivers. Vermilion Forks was renamed 
Princeton in honor of the Prince of Wales, later King 
Edward VII. 

Princeton became a supply tenter for miners 
working along the Similkameen and Tulameen rivers. 

9 



Fig. 2. Village of Princeton at the confluence of the Simiïkameen and Tulameen rivers in the Princeton basin. 

The discovery of rich placer deposits of gold and 
platinum in 1885 led to the founding of Granite Creek 
about 24 km northwest of Princeton. For a few years this 
town had the third largest population in British 
Columbia. Today only a cairn marks the site. 

Until the 1940s mining was the primary industry 

Railway’s Kettle Valley Line. The railway from Princeton 
was extended later to Hope, but in 1961 this route was 
abandoned because it was uneconomical. The railway 
now joins the main line of the Canadian Pacifie Railway 
at Spences Bridge. 

and agriculture ranked second in importance. At the 
turn of the Century, Iode mining became important. Most 
of the output came from the arsenical gold deposits of 
Nickel Plate Mountain and bornite deposits of Copper 
Mountain. Tertiary coal deposits at Princeton and 
Coalmont were mined from the turn of the Century to 
1940. After this mining declined until the mid 1970s 
when a new copper mine opened near Copper Mountain. 

Cattle ranching flourished as mines opened and the 
mining population supported a limited dairy industry 
and some market gardening. Today, cattle ranching is 
the main industry. Forage is produced in the valleys 
where water is available for irrigation and the ranges 
provide summer pasture. 

The forest industry has grown steadily in the area 
since the gold rush. Originally small sawmills were 
located at strategic points, but now practically a11 logs 
are handled by large mills in Princeton and Keremeos 
(Fig. 3). Most of the lumber is shipped by rail. 

The Great Northern Railway connected Princeton 
and Spokane, Wash., in 1909. This line was discontinued, 
but eventually it became part of the Canadian Pacifie Fig. 3. Legs from the Placer Creek area. 
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In 1949 the Hope-Princeton Highway (No. 3) was 
completed. This road opened the southern interior to 
tourists and sportsmen. It also made the Manning 
Provincial Park available to the large population tenter 
of the lower mainland, as well as increasing the 
accessibility of the Okanagan Valley. 

As in many other locations in British Columbia, 
place names in the area commemorate early settlers. 
Allison Pass is named after John Fall Allison, who in 
1863 built a trading post near the present site of 
Princeton. Hayes Creek is named after S. W. Hayes, the 
partner of Allison. 

At the present time the tourist industry in the area is 
increasing in importance. Camping, fïshing, hiking, trail 
rides, and winter sports a11 combined to establish the 
tourist trade on a year-round basis. 

POPULATION 
The area is sparsely populated. The total population 

in 1973 was estimated to be between 6000 and 7000. The 
ups and downs of the mining industry cause population 
fluctuations. 

Princeton, the main tenter, had a population of 
2601 in 1971. Smaller centers are located at Hedley, 
Manning Park, and Allison Pass. 

The people are engaged in ranching, transportation, 
manufacturing (chiefly sawmilling), mining, and servicing 
the tourist industry. The rural population is the smallest 
even though ranching is the most stable industry. 

TRANSPORTATION AND 
COMMUNICATION 

The principal connecting artery throughout the area 
is British Columbia Highway 3, a paved road, which is 
kept open during the winter. Highway 5 connects 
Princeton to Merritt and Kamloops in the north. There 
are many secondary roads and trails, which serve logging 
camps, mines, and recreation locations. Regular bus and 
truck services follow the main arteries. 

The Canadian Pacifie Railway maintains a freight 
service on the Kettle Valley line, which passes through 
Princeton. 

Power, telephone, radio, and television services are 
available in the population centers but are incomplete in 
outlying districts. There are no scheduled air services in 
the area. 

RECREATIONAL AND CULTURAL 
FACILITIES 

The surveyed area has many recreational attractions. 
The dry summer climate is ideal for vacations, 
particularly for those who prefer unspoiled natural 
surroundings. Excellent hunting and fishing exist in 
numerous locations. Skiing sites and campgrounds are 
proliferating. 

Manning Provincial Park requires special mention. 
It offers recreation and relaxation to the fisherman, 

naturalist, hiker, mountaineer, canoeist, photographer, 
and winter sportsman. It is 240 km east of Vancouver 
and consists of approximately 75 300 ha, which is more 
than two-thirds of the southwest quarter of the area. 
Mammals and birds are plentiful. Plant life flourishes in 
a great variety. Penetration of the Park reveals clear 
rivers, cascading mountain streams, remote lakes, and 
vast stretches of forest and alpine meadows. 

Permanent cultural facilities are centered in 
Princeton. Public schools are located in Princeton and 
Hedley. A large high school in Princeton serves almost 
the whole area. Several churches, fraternal organizations, 
and a hospital are also located in Princeton. The Park 
Service in Manning Park assists with cultural expeditions 
ranging from Golden Age clubs to public school 
students. The studies take in plant and animal life as well 
as geology and glaciation effects. 

AGRICULTURE 
Agriculture in the area is greatly restricted because 

most of the land is nonarable and the annual rainfall on 
arable soils seldom exceeds 350 mm. Most of the arable 
land occurs in the valleys where irrigation water is 
available for forage production and pasture. The arable 
soils belong to the Chernozemic, Luvisolic, and 
Brunisolic orders and occur mainly in the Princeton 
basin. Large expanses of open and semiopen rangeland 
occur on the valley slopes and the plateau. 

The main agricultural enterprise has been cattle 
ranching since the fïrst settler arrived in Princeton in 
1858. Approximately 30 ranches of varying sizes are 
located in the area. 

The main crops are grass and legume forages, which 
are combined with pastures. Wheat was grown in the 
early days, but production declined after 1900. A limited 
amount of dairying and market gardening was carried on 
until the big mines closed during the 1950s. 

Potatoes and hardy vegetables cari be grown. 
Because of the risk of intense cold periods during the 
winter, tender tree fruits and grapes are unsuitable 
crops. Hardy varieties of apples have survived for many 
years in the region, but they have not been grown on a 
commercial scale. 

Agricultural services are provided by the District 
Agriculturist of the British Columbia Ministry of 
Agriculture at Kamloops. The British Columbia Forest 
Service administers the rangelands. The research 
stations of the Canada Department of Agriculture at 
Kamloops and Summerland develop useful information 
on the grazing value of range plants, range conditions, 
forage yields, soi1 management and irrigation, cattle 
health and beef production, and pests of livestock, 
forage, and range. 
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PART 2 SOIL FORMATION, CLASSIFICATION, AN0 
ENVIRONMENTAL FEATURES 

SOIL FORMATION AND 
CLASSIFICATION 

This section presents a short description of soi1 
formation and classification for readers requiring 
technical soi1 information. 

Soi1 may be defïned in different terms, but it is more 
complex than many simple definitions state. Soi1 consists 
of a large number of soi1 individuals that mantle the 
surface of the earth as a continuum except where 
interrupted by water, shifting Sand, salt deposits, 
perpetual ice and snow, and steep, rocky areas. Each soi1 
individual is a natural body of minera1 and organic 
matter that changes or has changed with time in 
response to climate, vegetation, organisms, and 
topography. The change is called soi1 formation. 

One important visual indication of soi1 formation is 
the development of one or more layers called horizons 
that extend from the soi1 surface into the parent 
material. 

A tut or exposure showing the vertical sequence of 
soi1 horizons is called a soi1 profile. In Fig. 4 there is a 
hypothetical profile. No soi1 contains a11 of these 
horizons, but every soi1 has some of them. 

L, F, and H - These are organic horizons. The 
organic matter is raw in L, partly 
decomposed in F, and decomposed 
in H. 

A - This is a minera1 horizon at or near the 
surface. It may be dark colored because of an 
accumulation of humus (Ah) or light colored 
when clay, iron, and humus have been leached 
out (Ae). 

AB and BA - These are transition horizons. 
B - This is a minera1 horizon. It may have an 

enrichment of clay (Bt), iron (Bf), or organic 
matter (Bh). When characteriied by a 
columnar structure and a signifïcant amount 
of exchangeable sodium it is called a Bn. If it is 
altered to give a change in color or structure 
the designation is Bm. Usually lime and salts 
have been leached out of this horizon. The 
symbol “j” is used with the above suffies to 
denote a failure to meet the specified limits of 
the sufftx. 

BC - This is a transition horizon. 
C - This is a minera1 horizon that may be 

comparatively unaffected by the soil-forming 
process operative in the A and B horizons 
except for gleying (Cg) and the accumulation 
of calcium or magnesium carbonates or both 
and soluble salts (Cs). 

R - This is a substratum of consolidated rock, 
which may be close to the surface or many feet 
below it. 

Solum 

Surf;;; 

Subsoil 

Parent 
material 

Bedrock 

CE and H 

Fig. 4. Common horizons in a hypothetical soi1 profile. 

Each soi1 has a unique profile that varies in the kind 
and number of horizons. The horizons may differ from 
each other in one or more of the following 
characteristics: color, structure, texture, consistence, 
reaction, thickness, and in chemical and biological 
composition. The main soi1 horizons are designated as A, 
B, and C for minera1 horizons and L, F, H, and 0 for 
organic horizons. The characters of these horizons are 
shown by lowercase suffies (e.g. Bf); subdivisions of 
these are shown by attaching Arabie numerals (e.g. BM, 
Bt2). Materials in the profile that are different from the 
parent material of the soi1 are shown by the use of 
Roman numeral prefïxes (e.g. II C, III C). A detailed 
description of the main horizons and the use of the 
lowercase suffies and numerals is given in Glossary of 
Terms in Soil Science (Canada Department of 
Agriculture 1976). 

Several processes take place in the formation of soi1 
horizons. 

The accumulation of organic matter. The L, F, 
and H horizons are organic accumulations on the surface 
of the minera1 soi1 and 0 horizons indicate the kinds of 
organic matter in organic soils. Organic matter may also 
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accumulate in the A horizon, which is the first minera1 
layer and where most weathering takes place. The 
formation of an Ah occurs in Chemozemic (e.g. 
Princeton series), Gleysolic soils (e.g. Gulliford series), 
and Orthic Sombric Brunisols (e.g. Apex series). 

The leaching of calcium carbonate and bases. Car- 
bonates and bases are leached from most of the soils in 
the Princeton area. Exceptions are the Corral, Penticton, 
Cawston, and Keremeos series. The leaching of bases 
precedes the translocation of silicate clay minerals, 
sesquioxides, and organic matter. Leaching contributes 
to the formation of many soils and most soils of the area 
are slightly to strongly leached. 

The translocation of silicate ciay minera& 
sesquioxides, and organic matter. B is the horizon of 
accumulation where materials weathered and leached 
out of the A horizon are deposited. If the amount of clay 
translocated to the B horizon is significantly greater than 
the amount in the A horizon, it is designated as a Bt 
horizon. The translocation of silicate clay minerals has 
contributed to the development of horizons in the Gray 
Luvisols of which the Connaly series is an example. The 
B horizon of some soils shows clay as thin films on ped 
surfaces and in pores. The Alleyne series is an example. 
The removal of iron and organic matter from the A 
horizon is usually characterized by a whitish colored, 
siliceous Ae horizon. The deposition of signitïcant 
amounts of iron plus aluminum and organic matter is 
shown by the addition of the suffies f and h to the B 
horizon. The translocation of sesquioxides and organic 
matter has contributed to the formation of horizons in 
Podzols. The Nicomen series is an example. 

The reduction and transfer of iron. This is the 
result of poor aeration and restricted oxidation and is 
called gleying. It is indicated by dull, grayish colors and 
mottling in the horizons. The reddish or yellowish brown 
mottles in some horizons indicate the segregation of iron 
by periodic oxidation and reduction in the soil. Gleying is 
usually most pronounced in poorly drained soils. 
Quinescoe series is an example. It is less pronounced in 
imperfectly drained soils of which the Pefferle series is an 
example. 

SoZiJZuction. This is a composite process consisting 
of soi1 creep and soi1 flow. Soi1 creep is the downslope 
movement of individual soi1 particles under the influence 
of gravity. Soi1 flow is the plastic movement of a soil mat 
above a wet layer that occurs on gentle slopes. 
Solifluction is an important feature of the alpine tundra 
area. Soi1 flow is active at the highest elevations and 
brings about the burying of organic matter in layers and 
pockets by the plastic soi1 mass (Fig. 5). Big Buck series is 
an example. Solifluction is also indicated in alpine 
tundra by the occurrence of a polygonal ground pattern 
(Figs. 5 and 6). Some of the soils of the alpine tundra 
such as the Apex series have apparently formed on 
stabilized flow areas and the sporadic occurrence of 
indurated pans is believed to be associated with former 
soi1 flows. 

Soils developed on steep slopes often have disrupted 
and dislocated horizons because of soi1 creep, 

mechanical sorting, and the incorporation of materials 
from other horizons. The Big Buck series is an example. 

Volcanic ash in the surface layers of some soils has 
probably influenced surface horizon differentiation. The 
deposition of fine textured ash with easily weatherable 
minerals has resulted in thicker Ah and Bf horizons in 
the alpine areas. This has been shown by Starr (1967). In 
the Princeton area the Pitin series is an example. 

Important features of horizons are: color, texture, 
structure, consistence, and reaction. Color is easily 
determined and described by using the Munsell soi1 color 
notations. The range and kinds of colors in soil horizons 
are usually good indications of organic matter content, 
drainage, aeration, iron content, and leaching effects. 
Imperfectly and poorly drained soils are usually mottled 
with shades of gray, brown, and yellow. 

Soi1 texture refers to the proportions of clay, silt, 
and Sand less than 2 mm in diameter. When coarser soi1 
particles constitute more than 20% of the soi1 volume, the 
terms gravelly or cobbly are used as modifiers of the 
textural class name. For example, a gravelly loam may 
have 7-27% clay, 2840% silt, less than 15% Sand by 
weight, and more than 20% by volume of coarse 
particles. The texture of a soi1 horizon is considered to be 
its most nearly permanent feature. 

~UCTIOII FLOWS -sloping hillride, woll drsinod 

stone ring - all 
urge ston.* l t 
surfece 

w*ter leLe in 
atone ring 

vesiculsr, unsorted 
msterisl -flows 
whsn ma&ture i* 
l t field cepecitr 

fine material 
decreaser with 
depth 

?U.morr - active conter surrounded by a stone ring 
area flat snd wet 

Fig. 5. Conspicuous features of the alpine tundra landscape. 
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Soi1 structure is the most important characteristic of 
a soi1 profile that influences plant growth. The form, size, 
and durability of the soi1 aggregates determine pore 
space, moisture-holding capacity, and distribution of 
plant roots within the soi1 mass. A soi1 horizon may have 
blocklike, platelike, or prismlike structure, or it may be 
structureless (nonaggregated). 

Soi1 consistence refers to the combination of 
properties of soi1 materials that determines the resistance 
to crushing and the ability to be molded or to be changed 
in shape. Consistence depends mainly on the forces of 
attraction between soi1 particles. Depending on the soi1 
moisture content, consistence is described by such words 
as loose, friable, tïrm, soft, plastic, and sticky. 

Soi1 reaction is expressed in pH values as a measure 
of the degree of acidity or alkalinity of a soi1 mass. It may 
range from extremely acid (below pH 4.5) to very strongly 
alkaline (pH 9.1 and higher). Neutral is regarded as 
being from pH 6.6 to 7.3. 

Additional features, which do not occur in a11 
horizons, are: thickness range; distinctness and form of 
lower horizon boundaries; the abundance, size, and 
distribution of mottles, roots, and pores; the frequency, 
thickness, and location of clay films; the presence of 
salts; and the size and abundance of stones. External 
features that are important to soi1 usage are: landform, 
topography, soil drainage, and erosion. 

In The Canadian System of Soi1 Class$cation 
prepared by the Canada Soi1 Survey Committee in 1978, 
soils are separated or grouped at fïve levels. These are 
order, great group, subgroup, family, and series. Al1 the 
soils of Canada have been divided into nine orders: 
Brunisolic, Chernozemic, Cryosolic, Gleysolic, Luvisolic, 
Organic, Podzolic, Regosolic, and Solonetzic. Cryosolic 
soils, which are defïned as soils that have permafrost 
within 1 m of the surface, were not found in the 
Princeton area. Al1 the soils within one order have one or 
more characteristics in common. 

For the Chernozemic, Gleysolic, Luvisolic, Podzolic, 
and Solonetzic orders the criteria are well-developed soi1 
properties that reflect different, dominant soil-forming 
processes. They are major genetic groups, which reflect 
differences in the environment including the nature of 
the soi1 parent material. For example, Luvisolic soils are 
those with Ae and Bt horizons, which indicate leaching 
and clay translocation as the dominant process. They are 
associated with a certain range of climates, vegetation, 
and soi1 parent materials. The situation is somewhat 
different for the other orders. Regosolic soils are 
distinguished by the near absence of properties that 
reflect soil-forming processes. They are not associated 
with any particular climate or vegetation. Parent 
material and the time since the last disturbance are the 
dominant factors. 
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Brunisolic soils have properties that reflect a variety 
of soil-forming processes and environments. Many of 
them are soils that are too much developed to belong 
with Regosolic soils but are not strongly enough 
developed to be classed as Luvisolic or Podzolic. 
Formerly Brunisolic soils were brownish soils without 
marked eluvation or illuviation. 

Usually orders are distinguished by common 
properties within the order that differ from properties 
common to other orders. Great groups are defined on the 
basis of these properties being related to the kind and 
relative strength of the processes that develop soi1 
horizons. Subgroups are distinguished by the presence of 
certain diagnostic horizons. 

A soi1 family is a group of soi1 series within a 
subgroup that are similar with respect to water-holding 
capacity, fertility, and drainage. Families are separated 
on the basis of properties important to the growth of 
plants. 

A soi1 series is a group of soils with horizons similar 
in differentiating characteristics and arrangement within 
the soi1 profile. Al1 the soils in a series have the same kind 
of profile at the subgroup level and the same family 
characteristics. 

Usually the series name is a place name taken from 
the area where the soi1 was first defïned. Thus, the 
Princeton soi1 series was named after the town of 
Princeton where it was first recognized and mapped. 

SOIL PARENT MATERIALS 
The Princeton area is underlain by a succession of 

volcanic rocks, minor amounts of sedimentary rocks 
interbedded with volcanic rocks, and granitic intrusive 
rocks (Rice 1960). 

Al1 these rock formations underwent a long period 
of erosion before the area was glaciated during the 
Pieistocene epoch. Glaciation has been responsible, 
either directly or indirectly, for the mantle . of 
unconsolidated materials that covers most of the 
bedrock. Depending on the mode of formation, these 
materials are called glacial till, outwash, or lacustrine 
deposits. 

Postglacial weathering and erosion of till and other 
materials together with gravitational action have 
produced colluvial deposits. Stream action has laid down 
recent alluvial deposits along the larger streams and in 
the main valleys. Volcanic ash was deposited after 
glaciation. Organic deposits have fïlled small depres- 
sions. 

The relationship of these deposits to the soils of the 
Princeton area is shown in Table 1 and discussed in some 
detail in this section of the report. 

Table 1, The parent materials and classification of the 
soils of the Princeton area 

A. Soils Developed on Morainal Deposits 
1. 

2. 

3. 

4. 

On moderately coarse and medium textured, 
grayish brown till 
Bull series Gleyed Gray Luvisol 
Connaly series Orthic Gray Luvisol 
Corral series Rego Dark Gray* 
Grant series Brunisolic Gray Luvisol 
Larcan series Orthic Black 
Mazama series Eluviated Eutric Brunisol 
Pefferle series Gleyed Eluviated Eutric Bruni- 

sol 
Princeton series Orthic Black 
Sellers series Orthic Dark Brown 
Separation series Eluviated Black 
On moderately coarse and very coarse textured 
till or colluviüm 
Alleyne series 
Apex series 
Belgie series 
Big Buck series 
Bonnevier series 
Buckhorn series 
Coquihalla series 
Darcy series 
Gulliford series 
Lakeview series 
Lawless series 
Nicomen series 
Nickel Plate series 
Pitin series 
Quinescoe series 
Tulameen series 
Wilbert series 
Wolfe series 

Eluviated Eutric Brunisol 
Orthic Sombric Brunisol 
Orthic Humo-Ferric Podzol 
Cumulic Regosol 
Sombric Brunisol, andic 
Sombric Humo-Ferric Podzol 
Orthic Ferro-Humic Podzol 
Orthic Dark Gray 
Rego Humic Gleysol 
Orthic Regosol 
Orthic Humo-Ferric Podzol 
Orthic Humo-Ferric Podzol 
Orthic Black 
Sombric Humo-Ferric Podzol 
Rego Humic Gleysol 
Orthic Gray Luvisol 
Eluviated Dystric Brunisol 
Orthic Gray Luvisol 

On moderately coarse and very coarse textured 
till or colluvium over near-surface consolidated 
bedrock 
Bankeir series Orthic Eutric Brunisol, lithic 
Cahill series Orthic Black, lithic 
Kane series Orthic Gray Luvisol, lithic 
Miner series Rego Dark Brown, lithic 
Skaist series Orthic Humo-Ferric Podzol, 

lithic 
Strayhorse series Rego Black, lithic 
On moderately coarse textured till or colluvium 
over near-surface unconsolidated bedrock 
Belfort series Orthic Humic Gleysol 
Lamont series Rego Dark Gray 
Roany series Solonetzic Dark Gray 

B. Soils Developed on Lacustrine Deposits 
On medium textured lake deposits 
Arcat series Orthic Gray Luvisol 
Arrastra series Podzolic Gray Luvisol 
Crowley series Orthic Gray Luvisol 
Penticton series Orthic Brown 
Soukup series Eluviated Eutric Brunisol 

* The Brown, Datk Brown, Black, and Datk Gray soils a11 belong to ibe 
Chenmzemic otdet. 
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C. Soils Developed on Glacial Outwash Deposits 
On moderately coarse and very coarse deposits 
over very coarse textured outwash deposits 
Asp series Eluviated Eutric Brunisol 
Galena series Orthic Dark Gray 
Henning series Orthic Drystric Brunisol 
Pasaytén series Orthic Hutno-Ferric Podzol 
Rutland series Rego Dark Brown 
Trehearne series Eluviated Eutric Brunisol 
Whipsaw series Orthic Eutric Brunisol 

D. Soils Developed on Alluvial Deposits 
1. On moderately coarse and medium textured 

stream deposits 
Cawston series 
Dalby series 

Rego Humic Gleysol 
Rego Dark Brown 

Iltcoola soi1 complex Orthic, Cumulic, and Gleyed 
Regosols 

Keremeos series Rego Dark Brown 
Manning series Humic Luvic Gleysol 
Riddell series Rego Dark Gray 
Susap series Gleyed Regosol 

2. On moderately coarse textured fan deposits 
Bromley series Orthic Gray Luvisol 
Nissen series Rego Black 
Stemwinder series Rego Dark Brown 

E. Soils Developed on Organic Deposits 
Coley series Typic Mesisol 
Etches series Typic Mesisol 

F. Land Types and Mapping Complexes 
Mine Dump 
Rock Outcrop 
Steepland 

Glacial Tilt (Morainal) 
Glacial till is the most widespread source of soi1 

parent material in the Princeton area. On the Thompson 
Plateau and the Princeton basin it occurs as ground 
moraine or drumlinized till plain and ranges from 0.5 to 
over 9 m in thickness over bedrock. It is sandy loam to 
loam in texture, usually stony, generally semiconsoli- 
dated and is calcareous sporadically. The material is 
composed largely of the basalts of the Nicola Group and 
the diorites of the Coast Intrusion Group (Fig. 7). 
Mazama, Grant, Bull, and Larcan are examples of soils 
formed from this till. 

In the Princeton basin the till also contains 
materials from the sedimentary and volcanic strata of the 
Princeton Group. It is similar in texture and stoniness to 
that on the plateau but is usually more consolidated and 
more often calcareous. Connaly, Kane, Princeton, and 
Roany are examples of soils formed from this till. 

In the mountains the till is shallow, unconsolidated, 
usually noncalcareous, very stony, and of sandy loam to 
loamy sand texture. It lies on flat-topped ridges and is 
plastered onto the lower slopes of mountain valleys. Its 
presence is often detected by grooving of the bedrock and 
erratics on the surface (Fig. 8). In many cases it is 
overlain by or mixed with colluvium. Lawless and 
Coquihalla are examples of soils developed on such 
deposits. 

Colluvium 
Colluvium refers to the loose and incoherent soil 

materials that occupy positions on slopes and in valleys 
because of action of gravity and local runoff. On the 
slopes of the glacial uplands this material overlies glacial 
till. It is loose, incoherent, sandy loam to loamy sand with 
many angular rock fragments. Darcy, Nickel Plate, and 
Alleyne are examples of soils formed from colluvium. 

Colluvium also occurs in slight depressions and 
channels over glacial outwash sand and grave1 as well as 
till. Gulliford and Quinescoe are examples of soils 
formed from such materials. 

Glaciolacustrine 
Glaciolacustrine deposits consist of stratified fine 

Sand, silt, and clay. They are produced by fine sediments 
settling in deep, quiet waters of glacial lakes. In the 
Princeton area temporary lakes formed behind ice dams 
as the ice retreated. When the lakes drained, remnants of 
these lake deposits were left on the valley slopes and 
bottoms. These lacustrine deposits are fine sandy loam, 
silt loam, and silty clay in texture; variable in reaction; 
and usually stone free. Arcat, Arrastra, Crowley, 
Penticton, and Soukup are examples of soils formed on 
lacustrine deposits. 

Glacial Outwash (Glaciofluvial) 
Glacial outwash is material that was carried by 

glaciers then washed out and deposited by meltwater 
streams beyond active glacier ice. 

The most extensive areas of soils formed on these 
deposits are the Upper terraces and deltas along the 
Similkameen River and its main tributaries, and outwash 
plains and meltwater channels on the Thompson 
Plateau. They also occur in mountain passes and valleys. 
These areas are usually gently undulating, but some of 
the terraces at the confluence of the Tulameen and 
Similkameen rivers are hilly and kettled. The kettles 
originated as blocks of glacial ice in the outwash that 
later melted leaving steep-sided depressions. 

Many different soils formed in glacial outwash. The 
Upper part of these soils ranges from sandy loam to 
gravelly loamy Sand; the lower part consists of loose 
Sand, grave], and cobbles. Pasayten, Asp, and Rutland 
are examples of soils formed in glacia1 outwash. 

Recent Alluvium (Fluvial) 
Recent alluvium is. material that has been moved 

and redeposited by present streams. It occurs on 
floodplains along streams that often flood during the 
spring runoff. The texture, reaction, and drainage vary 
widely and the alluvium is usually coarsely bedded. The 
deposits are too recent for a well-developed soil. profile to 
have formed, but in places the materials are gleyed and 
mottled. Susap, Manning, and Cawston are examples of 
soils formed on alluvium. Periodic flooding also produces 
cumulic soils such as those that occur in the Iltcoola soil 
complex. 
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Fig. 8. Glacial striae in rocks on Agate Mountain. 

Along steep-walled valley sides, small streams have 
carried down material from the upland above and 
deposited it in fans over the glacial outwash on the valley 
floor. The material is loose and ranges in texture from 
gravelly loam to gravelly sandy loam. Sorting of the 
material depends on the length and fa11 of the fan slope; 
coarse textured cobbly material occurs near the fan apex 
and faner textured material occurs on the fan apron. 
Bromley, Stemwinder, and Nissen are examples of soils 
formed on alluvial fans. 

Volcanic Ash 
Volcanic ash was deposited over the area during the 

postglacial eruption of Mount Mazama 6600 years ago 
(Wilcox 1965). Later volcanic eruptions in northwestern 
Washington and British Columbia are believed to have 
contributed ash to this area (Nasmith et a1 1967; Wilcox 
1965). 

Ash layers cari be found in kettle holes near 
Princeton and in outwash terraces along Highway 3 near 
the confluence of the Ashnola and Similkameen rivers. 
Ash has been observed in peat deposits at a depth of 
about 1 m (Hansen 1955). Ash has also been reported 
and studied by Van Ryswyk (1969) in soils in the alpine 
environment. 

In the Princeton area, the ash was carried by the 
prevailing westerly winds and deposited on the lee slopes, 
which face north and east. Apparently more ash was 

caught by forest vegetation than by the treeless alpine 
tundra or grassland. Van Ryswyk found that the soils 
below the tree line contained more volcanic ash than 
those above. After the initial deposition, there was 
redistribution of the ash by wind and water erosion. 

Van Ryswyk also found a high positive cor-relation 
between the silt-sized particles and the amount of 
amorphous material present in soils in the alpine 
environment. This fact helps to explain the presence of 
Bf horizons in the Pitin soils and their absence in the 
Apex soils, which contain much less ash. 

The presence of volcanic ash may affect the fertility 
of the soils. Floate (1965) found that organic phosphorus 
tends to increase with elevation and to be greater in 
grasslands than in forested soils except at the highest 
elevations where values are similar. The presence and 
weathering of volcanic ash may have an equalizing effect 
on such contrasting soils as the Pitin and Belgie. 

Pitin, Belgie, Apex, and Bonneviel are examples of 
soils that have formed on volcanic ash mixed with till and 
colluvial deposits. 

Organic 
Organic deposits in the form of peat bogs fil1 small 

depressions on the till plain and within the abraded, 
rocky highlands. Other peat deposits occur in the 
drainageways of sluggish meandering streams. In the 
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Princeton area, Etches and Coley soils have developed 
from organic deposits derived mainly from sedges and 
have a depth of 130 cm or greater. The soils are saturated 
for most of the par or are artitlcially drained. 

PHYSIOGRAPHY, RELIEF, AND 
DRAINAGE 

The Princeton area is characterized by a wide range 
of topographie features. A main subdivision is between 
the Cascade Mountains and the Thompson Plateau 
(Fig. 9). The change from plateau to mountains is a 
gradua1 blending of the two types of topography. 

The Cascade Mountains branch just north of the 
International Border (49th parallel). One branch, the 
Okanagan Range, extends northeastward at Keremeos 
and then gradually merges into the Thompson Plateau. 
The other branch extends northward and splits into two 
ranges, the Skagit and the Hozameen. The Skagit Range 
runs northwest of the map area and the Hozameen 
Range merges with the plateau in the region of the 
headwaters of Granite Creek. In the vicinity of the 49th 
parallel the peaks reach an altitude of 2700 m. Sixty-Eve 
kilometres to the north they have decreased to 2280 m. 
These mountains are very steeply sloping with streams 
cascading down deep V-shaped valleys. Slides are 
common along the slopes of mountains in the Hozameen 
Range, whereas material moving downslope in the 
Okanagan Range takes the form of fans. 

The Thompson Plateau is the most southern of the 
plateaus of the British Columbia interior, and it is 
divided into two parts, the Plateau and the Princeton 
basin. The Plateau surface consists of rolling uplands 
ranging in altitude from 1200 to 1800 m and separated 
by deeply tut valleys. Isolated peaks or monadnocks such 
as Agate and Lookout mountains rise from the general 
level. The Plateau continues northward from Princeton 
about 800 km. The width decreases abruptly southward 
and terminates against the Cascade Mountains before 
reaching the 49th parallel. 

The Princeton basin may be described as a basin 
within a basin. The central part of the basin, which is 
underlain by Tertiary sediments, forms the topographie 
low of the area. This part of the basin is flanked by older 
volcanic rocks. The walls separating the central portion 
of the basin from the outer parts are abrupt and give the 
impression that the topographie low is confined to the 
area of sediments. However, it cari be shown that the 
surrounding rocks are somewhat lower than the general 
plateau surface. 

The central part of the basin has gentle slopes 
locally broken by the steep-walled valleys of the 
Similkameen and Tulameen rivers. The gentle slopes and 
flat, intervening lows are interrupted in many places by 
kettles and channels, which are evidence of the last 
glaciation in the area. The sections north and south of 
Princeton have kettles in excess of 30 m deep and 100 m 
or more across. Another area of extensive kettles borders 
the Tulameen River along the western extremity of the 
basin. Numerous meltwater channels record the 
diversion of the Tulameen River during late glacial time. 

In the northern part of the basin area and on the 
‘Upper slopes of Mount Kennedy, bedrock is exposed as 
elongated ridges trending north and south and mark the 
direction of movement of the last glaciation. Although 
ridges are normally confined to rocks older than the 
sediments, some of the sandstone members form similar 
ridges within the basin. 

The overall drainage pattern of the Princeton basin 
and Thompson Plateau is dendritic whereas that of the 
Cascade Mountains is rectangular and also radial. This 
difference in drainage patterns serves to mark the 
boundary between the physiographic divisions. 

In some of the more recently glaciated areas, the 
drainage has been effaced and new drainage has not had 
time to develop to any significant degree of integration. 
This type of drainage is commonly called deranged. It is 
marked by irregular stream courses that flow into and 
out of lakes and have only a few short tributaries. Much 
of the interstream area is swampy and frequently the 
streams are mere threads of water through the swampy 
areas, e.g. the area west of McNulty and Hedley creeks. 

Most of the streams drain into the Similkameen 
River and eventually into the Columbia River, which is 
the principal river of area. Important tributaries are 
the Pasayten, Tulameen, and Ashnola rivers and Copper, 
Whipsaw, Arrastra, Hayes, Willis, Hedley, and Whistle 
creeks. 

CLIMATE” 
The general climatic pattem of the Princeton area 

reflects the interplay of maritime and continental 
atmospheric forces. The general result is warm, dry 
summers and cold, cloudy Winters. 

Air movements from the west and north tend to 
determine the weather pattern. During the winter, moist 
air from the Pacifie Ocean flows inland discharging 
decreasing amounts of snow as it moves eastward. This 
mild drift of air from the west permits cloud 
accumulations that obscure the suri for extended periods 
of time. However, several times during the winter dry 
polar air drifts southward along north-south trending 
valleys or invades the area through mountain passes from 
Alberta. This results in severe cold periods. Calms are 
frequent in deep valleys, particularly during cold nights. 
Also, the north winds disperse the clouds resulting in 
clear skies. The cloud caver returns when the western air 
flow prevails again. 

In the spring the pattem changes and the wind is 
generally from the southwest. Temperatures rise 
rapidly bringing a dry, bright season. 

Summer is dominated by westerly winds and 
continued clear skies and dry weather. From time to 
time continental tropical air pushes northward along 
the intermountain valleys and temperatures are high. 

* The climatic data given in this report are for the period 1931-1966; after this 
period most of the weather stations were discontinued. 
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The season is warm with hot days and cool and 
occasionally cold nights. During this season the 
diurnal reversa1 of wind direction is common; local 
winds, often nocturnal, flow down mountain slopes 
and valleys. During the day the flow of air is up 
valleys and mountain siopes. The direction of these 
flows is controlled almost entirely by orographie 
features. 

Mean monthly and absolute maximum and 
minimum temperatures for selected stations in the 
Princeton area are given in Table 2. The mean annual 
temperature is 3.4-8.4’C. A number of factors that 
are not evident in Table 2 are noteworthy and 
interesting. Generally, increasing aridity toward the 
east, relief, and altitude are controlling factors in the 
temperature regimes. Hot weather is concentrated in 
the valleys and extends up southerly exposed slopes 
particularly in the eastern part of the area. The 
average lapse rate of temperature on a mountain in 
the temperate zone is 1.8”C per 30 m rise in 
elevation. In sections with mountains and deep valleys 
temperature gradients frequently depart from the 
average and temperature inversions are commonplace 
but usually local. Princeton airport lies 30 m above 
the town and frequently records higher daily tempera- 
tures during the summer than areas below it. 

In general, the valleys and parts of the plateau 
below 1200 m have 1770-3400 degree-days above 
5.6’C. The growing season is 125-193 days with a 
frost-free period of 60-160 days. 

Above 1200 m on the plateau and in the 
mountains, climatic data indicate less than 1600 
degree-days and a frost-free period of less than 50 
days. 

Harper (1969) found that on the ranges of the 
Ashnola River region, the dates of the commencement 

of spring growth coincided closely with the dates that 
mean daily temperatures rose to 5.6’C, whereas the 
dates growth ceased coincided closely with the dates 
that available soi1 water was exhausted. The duration 
and dates of frost-free periods and annual degree-days 
at selected stations are shown in Table 3. Both 
ambient air temperatures and soi1 temperatures 
remain favorable for growth until early autumn. Van 
Ryswyk (1969) attributed the growth of grasses and 
sedges in open alpine areas to the warming of the 
surface soi1 before the moisture supply was depleted 
by strong winds. Lower horizons may remain too cold 
to allow much root growth before drought occurs. 

Scheffler (1971) stated that snow depth was less 
on the open ranges than under tree caver and this 
was attributed to wind. Van Ryswyk (1969) found that 
the reduction of snow caver in exposed windward 
alpine sites allows the deep penetration of frost. Frost 
cari occur in any month of the year and this provides 
many freeze-thaw cycles, which lead to intense 
physical weathering by frost splitting of rocks. 

The monthly and annual precipitation figures are 
tabulated in Table 4. In general the valleys and parts 
of the plateau below 1200 m have a total precipitation 
of 250-500 mm annually. Rainfall is mainly in the 
form of showers or thunderstorms of short duration. 
A moisture deficiency occurs during the summer 
months because the rainfall is not sufficient to 
replenish the stored supply of soi1 water, thus making 
irrigation a necessity for trop production. 

Precipitation (including snowfall) increases with 
rising elevation and reaches a maximum probably in 
the spruce-subalpine fïr zone or the Upper Douglas-fïr 
zone (Scheffler 1971). 

Tabla 2. Mean monthly and absolute maximum and minimum temperatures (OC) for selected StatiOnS 

Absolute Period 
Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual Yrs max min FS 

Allison Pass -1.3 -4.5 -3.4 1.1 3.9 8.4 12.3 11.8 7.8 3.4 -3.4 -6.2 2.2 Ba 31.9 -43.1’1958 
Copper Mountain -6.2 -3.4 0 4.5 8.4 11.2 15.7 15.7 11.2 6.2 -1.7 -4.5 4.5 9b 38.1 -34.2 
Hedley -5.0 -1.7 3.4 8.4 13.4 16.2 20.2 19.0 15.1 8.4 1.1 -2.8 3oc 41.4 -35.3 1931-60 
Hedley (Nickel Plate) -8.4 -6.2 -3.9 -0.6 5.0 7.8 12.3 11.8 7.8 2.8 -2.8 -5.6 

;:; 
29d 33.0 -39.2 1904-17 

1939-55 
Keremeos -3.4 -0.6 5.0 10.6 15.1 17.9 21.8 20.7 16.8 10.1 2.2 -1.1 30c 41.4 -30.8’ 1931-60 
Manning Park -7.3 -3.9 -2.2 1.7 7.3 9.5 14.6 12.9 10.1 4.5 -2.2 -5.0 

3.: 
8e 34.2 -43.1 1952-60 

Osprey Lake -9.0 -6.2 -2.2 3.9 9.5 11.8 15.1 13.4 10.6 4.5 -2.8 -6.2 
314 

17d 38.1 -41.4 1935-52 
Princeton -7.8 -4.5 1.1 6.7 11.2 14.6 17.4 16.8 12.3 6.7 -0.6 -5.6 5.6 47a 39.2 -45.4 1893-98 

1901-42 Princeton airport -7.8 -3.4 0.6 6.7 11.2 14.6 17.9 16.8 12.9 6.7 -1.1 -5.6 5.6 28a 42 -43.1’ 1938 

aMcQua,.& A. F. 1967. Thc climate of British Columbia. Tables of temperature, precipitation and sunshine. Report for 1966. Dep. Agric. Victoria, B.C. 
bKendrew. W. CG.. and Kerr. D. 1955. The climate of British Columbia and the Yukon Territory. Meteorol. Div., Cari. Dep. Transp.. Ottawa. Ont. 

cMc@arrie. A. F. 1967. The climate of British Columbia. Tables of temperature, precipitation and sunshine. Report for 1966. Thirty-year standard period average. 

dMackie, W. H. 1963. Climate of British Columbia. Tables of temperature, precipitation and .sunshine. Report for 1902. Dep. Agric.. Victoria, B.C. 

eMackie. W. H. ,961. Climatc of Britisb Columbia. Tables of temperature. precipitation and sunshine. Report for 1960. Dep. A@., Vic0x’ia. B.C. 

fData up to 1969 for absolute temperatures. 
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Table 3. Duration and dates of frost-free periods and annual degree days at selected stations 

Average Mean date Mean date 
frost-free of last of first 

Elevation period spring fa11 
Station m days frost OoC* frost OT* 

Annual 
degree- 

days above 
5.6”l-Z 

Allison Pass 
Copper Mountain 
Hedley 
Hedley 
(Nickel Plate Mine) 

Keremeos 
Manning Park 
Osprey Lake 
Princeton 
Princeton airport 

1340 - - 
1202 104 June 7 
524 159 May 

1767 32 July 6 

430 184 Apr. 12 
1218 - - 
1099 62 June 16 
632 85 June 11 
696 100 June 5 

- 562 (6S)f 
Sept. 19 - 
oct. 9 1875 (65) 
Aug. 7 526 (62) 

oct. 13 2213 (65) 
- 801 (62) 

AU~. 17 10.58 (62) 
Sept. 4 1412 (62) 
Sept. 13 1447 (65) 

* Boughner, C. C., Longley, R. W., and Thomas, M. K. 1956. Climatic summaries for selected meteorological stations in Canada, volume III frost data. Meteorol. 
Div., Can. Dep. Transp., Toronto, Ont. 

-i- Year of data used for calculating annual degree-days. 

Table 4. Monthly and annual total precipitation, winter snowfall, and percentage of precipitation in millimetr&s for 
the period of May through September 

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual’ Winter Summer Years Elevation 
snowfall rainfall as m 

percent of 
total 

precipitation 

Allison Passt 
Copper Mtn.* 
Hedley ’ 
Hedley (Nickel 

Plate Minej3 
Keremeos 1 
Manning Park’ 
Osprey Lake J 
Princeton3 
Princeton * 

airport 

224 
38 

:Fi 

163 
41 
20 
48 

124 
30 

4: 

90 
30 
15 
60 

69 53 36 58 
56 28 23 

28 36 23 23 
68 70 42 38 

25 20 1.5 15 23 33 20 20 
146 104 79 50 37 33 24 32 

74 60 41 28 33 49 3.5 34 
35 24 16 15 27 30 21 21 
48 36 20 14 25 30 21 23 

69 
23 
20 
33 

109 
43 
20 
40 

18 25 25 257 645 44 * 430 
80 123 122 887 5222 21 8 1218 
48 56 86 576 3239 32 24 1099 
24 41 42 320 1089 38 49 632 
28 42 51 360 1486 34 28 696 

218 208 1421 9337 16 1340 
48 51 449 2057 37 1202 
25 25 280 820 46 * 524 
48 56 597 3696 42 29 1767 

1. Canada Department of Transport. 1967. Temperature and precipitation tables for British Columbia. Meteorological Branch, Ottawa, Ont. 
2. Kendrew, W. G., and Kerr, D. 1955. The climate of British Columbia and the Yukon Territory. Meteorol. Div. Can. Dep. Transport, Ottawa, Ont. 
3. 
4. 

Mackie, W. H. 1963. Climate of British Columbia. Tables of temperature, precipitation and sunshine. Report for 1962. B.C. Dep. Agric. Victoria. 

5. 
Mackie, W. H. 19bl. Climate of British Columbia. Tables of temperature, precipitation anfi sunshine..Report for 1960. B.C. Dep. Agric., Victoria. 
Total precipitation is the sum of the rainfall plus the water equivalent of the snowfall, which is the snowfall divided by 10. 

* Thhty-year standard period average 1931-60. 
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VEGETATION 
The vegetation zones with their habitat types and 

plant communities are more fully described in 
Appendix 1. On the accompanying soi1 map the 
legend shows the habitat types that are commonly 
associated with the soi1 map units. 

The Princeton area is mainly forested and lies 
within two forest regions delineated by Rowe (1972). 
The lower parts of the Thompson Plateau lie in the 
Ponderosa pine and Douglas-fir Section of the 
Montane Forest Region, whereas the higher elevations 
of the plateau and the mountains are in the Interior 
Subalpine Section of the Subalpine Forest Region. 
The tree line occurs at approximately 2000 m. 

The drier parts of the Princeton basin and valleys 
in the lowest elevations of the eastern half of the 
plateau have stands of ponderosa pine and occasional 
Rocky Mountain Douglas-fir interspersed with grass- 
lands. Characteristic plants (Taylor and MacBryde 
1977) are bluebunch wheat grass, Idaho fescue, 
needle-and-thread grass, parsnip-flowered umbrella- 
plant, prairie sagebrush, big basin sagebrush, and 
silky lupine. Along its Upper boundary at the 780 m 
elevation, the ponderosa pine zone abuts the Douglas- 
fïr zone although a belt of fescue grassland often 
separates the two. 

The Douglas-fir zone is the most extensive 
vegetation zone in the Princeton area and occurs at 
elevations of 560-1260 m. Within this zone the most 
widespread plant community is a medium dense forest 
of Rocky Mountain Douglas-fir with lodgepole pine 
and a ground caver of pine grass, kinnikinnick, and 
birch-leaved spirea. On drier sites within the zone at 
lower elevations and south-facing slopes, open stands 
of Rocky Mountain Douglas-fir with ponderosa pine 
and trembling aspen and a ground caver of Idaho 
fescue and bluebunch wheat grass take over. This 
plant community has many species in common with 
the fescue grasslands, which occur mainly in the lower 
part of the zone but are also on south-facing slopes to 
elevations as high as 2000 m (Fig. 10). 

The subalpine fïr zone occurs from about 1260 to 
1980 m on the Thompson Plateau and on the 
Hozameen, Skaist, and Okanagan mountains. This 
zone cari be divided into several habitat types. The 
subalpine fïr-grouseberry habitat type, pine grass 
phase occurs on the driest sites in the zone and 
usually at elevations of 1260-1500 m. It is a dense 
forest of subalpine fir and Engelmann spruce with a 
ground caver of grouseberry and pine grass. After 
logging or fïre this plant community may be invaded 
by many species of the Douglas-fir zone. 

The subalpine ftr-grouseberry habitat type is a dense 
forest of subalpine fïr and Engelmann spruce with a 
ground caver of grouseberry and is best developed at 
elevations of 1670-1965 m. At 1500 m it occurs on 
sites with an ample and continuous suppl) of 
moisture. The characteristic species in the ground 
caver are Canadian bunchberry, northern twinflower, 

Fig. 10. Grasslands on Crater Mountain above the Ashnola 
River valley. 

large-leaved rattlesnake orchid, blunt-fruited sweet- 
cicely, and false solomon’s-seal. It intermingles with 
the subalpine fïr and pine grass and extends up to 
1700 m in elevation. From 1700 to 1980 m there is a 
gradua1 change to an open phase of the subalpine fir- 
grouseberry community, which is characterized by open 
stands of subalpine fir, lodgepole pine, Engelmann 
spruce, and whitebark pine with a ground caver of 
grouseberry, mountain-heathers, broad-leaved arnica, 
arctic lupine, and Sitka valerian. It merges with the 
alpine parkland where clumps of stunted subalpine 
fir, lodgepole pine, whitebark pine, and Engelmann 
spruce alternate with open areas covered by 
grouseberry, fescues, alpine blue grass, and lupines. 

Alpine tundra occupies mountain ridges above 
2250 m in elevation. The vegetation is seldom over 1.5 
cm high. The dominant species are sedges, grasses, 
and rushes along with dwarf willow. 

The western red cedar and western hemlock plant 
community occurs to a limited extent along the 
western border of the area between 900 and 1050 m 
in elevation. The main trees are western red cedar 
and western hemlock. The cedar disappears fïrst with 
increasing elevation. Common shrubs are western 
red-osier dogwood, white-flowered rhododendron, 
Pacitïc menziesia, and Oregon boxwood. Common 
herbs are common western pipsissewa, blue-bead 
clintonia, western meadowrue, and wild sarsaparilla. 
A heavy moss caver is also characteristic. 

Many other tree species enter this plant commu- 
nity after logging and fit-e, notably western white pine, 
lodgepole pine, subalpine fir, Engelmann spruce, 
Rocky Mountain Douglas-I%, common paper birch, 
trembling aspen, and black cottonwood. Because of 
extensive disturbance by fires and logging, most of the 
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areas are now in a mixture of lodgepole pine, Rocky 
Mountain Douglas-tir, and Engelmann spruce. There is 
usually considerable western red cedar and mountain 
hemlock reproduction. 

Wetland plant communities occur in depressions 
and along stream drainage ways throughout the area. 
The vegetation varies greatly depending on location 
and drainage. The communities include peat bogs, 
which consist largely of sedges, rushes, mosses, and 
willows, and drainage channels with black cottonwood, 
trembling aspen, Engelmann spruce, western red 
cedar, and common paper birch. Saskatoon is a 
common shrub and Kentucky blue grass and bluejoint 
small reed grass are the most common grasses. 

INTERRELATIONSHIPS OF SOIL 
AND VEGETATION 

Influence of soil on vegetation 
In general certain kinds of soi1 appear to support 

certain plant communities on the landscape, but 
changes in plant composition of the ground caver are 
not always accompanied by distinct changes in soi1 
morphology. Quite often less obvious soi1 properties 
such as soi1 moisture availability and soi1 fertility are 
involved in soil-vegetation relationships. Other external 
factors such as climate, elevation, and aspect cannot be 
ignored in examining these relationships. 

The most obvious limiting factor to vegetation is 
stony or very shallow soils. Regardless of aspect, 
elevation, or climate, these soils have less vegetative caver 
than deeper soils in the same area, e.g. Bankeir soils have 
less vegetative caver than Wilbert soils and Skaist soils 
have less than Lawless soils. 

In the hot dry climate of the Princeton area, the 
following features are noteworthy. Fine textured soils like 
the Penticton series may hold moisture from thunder 
showers in the surface 5 to 7 cm where it escapes quickly 
to the atmosphere by evaporation. Evaporation of 
moisture in fine textured soils is also responsible for the 
movement of salts to the soil surface. 

In the same environment very coarse textured soils 
like the Rutland series Will allow rain to penetrate to the 
subsoil where it is available to deep-rooted plants. 
Translocation of salts from the subsoil of coarse textured 
soils to the surface by evaporation is negligible. 

The moisture-holding capacity of a deep sandy soi1 
like the Tulameen series may be equivalent to that of a 
shallower loam soi1 such as the Connaly series and both 
Will support the same vegetation. 

Volcanic ash and loess have covered most of the area 
and have tended to balance some differences in moisture 
efficiency in some map units (Pitin). 

Soils that are wet for long periods of time 
(Quinescoe, Gulliford, and Manning series) favor 
vegetation such as willows, sedges, black cottonwood, 
and Engelmann spruce. 

Influence of vegetation on soi1 
This is best seen by comparing soils under grass and 

those under forest. 
In grasslands the breakdown of herbaceous organic 

matter produces soils with Ah horizons 15 cm or more 
thick containing l-30% organic matter. The high return 
of bases to the soi1 surface from the herbaceous 
vegetation helps to keep the soi1 reaction close to neutral. 
Litter reaches the humus stage quickly, but aftenvards 
mineralization is comparatively slow. The reverse is true 
in the forest SO that the humus content in the profile is 
comparatively low. In the grasslands, roots supply a 
proportionately large amount of the soi1 organic matter 
as compared with the litter. The reverse is true in the 
forest. The presence of humus in the soi1 usually 
improves the aggregation of the smaller, soil-minera1 
particles. Princeton and Larcan soils are typical of the 
grasslands in the Princeton area. 

In the drier, more open forests and savannas, many 
grassland species are able to survive and produce a 
significant volume of humus in the soi1 profile. This 
allows some impression of grassland-type organic matter, 
which results in darkening the color of the surface 
horizons, e.g. Dark Gray soils such as those of the Darcy 
series. There is often an intervening gray to white, 
leached Ae horizon between the Ah and B horizons, 
which shows the impact of the trees upon soi1 
development. 

In the closed-canopy forest, the influence of the 
vegetation is to produce podzolized soils. Under a thin 
litter of organic matter, a thin, white Ae horizon is 
usually present. Brown, dark brown, and yellowish 
brown Bf horizons occur in the lower part of the solum. 
The color of these horizons is the result of staining by 
organic matter and the accumulation of iron. These 
characteristics are present in Podzolic soils like the 
Lawless series and to a lesser degree in the Brunisolic 
soils like the Wilbert series. 

In forests the development of the forest litter is 
important from the standpoint of watershed-storage 
protection and erosion stability. The L, F, and H horizons 
allow rapid infiltration and slow surface runoff. Erosion 
is generally confined to logged or burned areas, trails, 
and skid roads where the surface litter has been disturbed. 

In grasslands erosion is related mainly to sparse 
vegetation or sparse surface litter. The litter caver may be 
destroyed easily by trampling of animals and by summer 
thundershowers. 

These differences between forests and grasslands 
are not necessarily a reflection of vegetation variations 
alone because the soils are influenced only in part by the 
vegetation on them. Climate, parent material, topo- 
graphy, animal life, and time are also important 
influences on the soil. For instance, logging or fïre cari 
cause a drastic change in the composition of the 
vegetation but may be of little significance to changing 
soi1 characteristics. A change in vegetation Will not result 
everywhere in a change of soi1 characteristics. 

24 



PART 3 THE SOILS OF 

MAPPING OF THE SOILS 
A soi1 map is a pictorial inventory of soi1 and land 

resources, which locates the extent and boundaries of 
various soils on a map. 

Initially, topographie maps and air photograph 
interpretations were used to outline soi1 boundaries. In 
the field these boundaries were confirmed by traveling 
a11 accessible roads and trails. Road cuts and soi1 pits 
were used to examine vertical sections of the soils (soi1 
profiles). Representative profiles of the soils were 
described and sampled by horizons for laboratory 
analysis. The field work included observations on vege- 
tation, drainage, and bedrock. Agricultural practices, 
wildlife, and recreational possibilities were noted. 

After the completion of the field work the final soi1 
map was prepared. On a scale of 1:125 000 it shows the 
distribution and areas of the various soils. This is 
accomplished by the map units (Table 5), which are 
cartographie tools to delineate a soi1 or a group of soils 
with some degree of geographic homogeneity. The map 
units often contain one predominant soi1 and one or more 
additional soils that occur in a characteristic pattern and 
position on the landscape. A few map units contain only 
one soil; these units are usually small and occupy terraces 
in the main river valleys. 

Each map unit is illustrated by a cross section at the 
end of the description of its dominant series. Thus the 
Alleyne map unit cross section is at the end of the 
Alleyne series description. In these cross sections the 
names of the series within the map unit are shown in a 
vertical position and the names of the adjacent map units 
are shown in a horizontal position. Some cross sections 
have north-south orientation where aspect is important 
in soi1 distribution. Where no orientation is shown aspect 
is not important in influencing soi1 distribution. The 
following symbols are used in a11 cross sections to denote 
particular types of vegetation and parent materials. 

Key to the Symbols Used in the Cross 
Sections 
Parent materi+ : . . . : . . . : ._ 
till 

. . . ._ . . . . ‘:;a. .‘:i f:;.;i<.:::: 11: lacu&jne 
00 Q .:. . . ..: :,.:....>.,.;: 

outwash 0 n : z [ alluvium 
.;. .:.:;.:. . . .._._ . ,..... ..:-::r.... - ,, - 

colluvium ~l:~l.}.~.:t~~~.~:c!J!“l~:’ z \, z\\,,‘Z : 
::‘.‘.‘.~.;‘: _... organic (peat) III - Il=,,-’ 

volcanic ash 
~~p;j~$$$ 
“YYYY YLx&XY~ 

Vegetation represented by type and density 
& :;,:b ci.;,:; ,\:?S 

trembling aspen and ) ‘[- Rocky Mountain 
black cottonwood 

*+ 

Douglas-flr 
lodgepole pine ponderosa pine i+ 
Engelmann spruce grasses Y--P 
and subalpine fïr shrubs ï$ q$ 
sedges 

THE PRINCETON AREA 
Table 5. Areas of map. units in the Princeton map 

sheet 

Map unit Symbol Area 
hectares 

Percentage of 
map area 

Alleyne 

Apex 
Asp 
Bromley 
Cawston 
Coley 
Connaly 
Crowley 
Dalby 
Etches 
Galena 
Grant 
Henning 
Iltcoola 
Keremeos 
Larcan 
Lawless 

Manning 
Mazama 
Nickel PIate 
Nissen 
Pasayten 
Penticton 
Pitin 
Princeton 

Riddell 
Roany 
Rutland 
Soukup 
Stemwinder 
Susap 
Trehearne 
Tulameen 
Wilbert 

Mine Dump 
Rock Outcrop 
Steepland 

AY~ 
Ay 
AX 
As 
Br 
Ca 
CY 
Cn 
Cr 
Da 
Et 
Ga 
Gr 
He 
Il 
Ke 
Lc 
Lwl 
Lw2 
Lw3 
Ma 
Mz 
NP 
Ni 
PY 
Pe 
Pt 
Pr1 
Pr2 
Ri 
Ro 
Ru 
SO 
sw 
su 
Tr 
Tu 
Wil 
wii 
Md 
R 
SI1 
SI2 

Urban Site - 
Lakes - 

Total 

18 806 4.62 
6050 1.49 
2506 0.62 
5015 1.23 

135 0.03 
51 0.01 

331 0.08 
4683 1.15 
606 0.15 
353 0.09 

1311 0.32 
246 0.06 

1085 0.27 
5316 1.31 
758 0.19 
158 0.04 

4209 1.03 
116 758 28.67 
11 688 2.87 

356 0.09 
66 0.02 

857 0.21 
948 0.23 
124 0.03 

7194 1.77 
34 0.01 

28 588 7.02 
1493 0.37 
225 0.06 
607 0.15 

1772 0.44 
372 0.09 
323 0.08 
454 0.11 
116 0.03 
318 0.08 

4471 1.10 
75 430 18.51 

4858 1.20 
187 0.05 

54 566 13.40 
4265 1.05 

38 051 9.35 
759 0.19 
548 0.14 

407 016 100.00 

A map unit when delineated on the map frequently 
contains areas of other soils that are too small to 
delineate separately. These inclusions within any one 
map unit cari amount to 15%. Some of the map units are 
called map complexes. A complex is a combination of 
two or more map units with such an intricate pattern in 
the landscape that it was not practical to show them 
separately. 
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In addition to designating the geographical distri- 
bution of the soils by symbols and color, the soi1 map 
indicates the topography and the form and nature of 
surficial materials. The map legend explains the symbols 
used and includes a brief description of each soil. 

The detail and precision of mapping varied in dif- 
ferent sections of the area. A detailed reconnaissance 
survey was made of the main valleys and adjoining 
plateau lowlands. In these sections the boundaries 
between units could be drawn accurately because the 
composition of each map unit was ascertained. In the 
uplands and mountainous parts, traverses were limited 
to occasional roads, trails, and helicopter drops. Here 
the soils were examined where accessible and soi1 
boundary lines were interpreted by stereoscopic air photo 
analysis. 

SOIL SERIES DESCRIPTIONS 
Climate, topography, glaciation, and vegetation 

have combined to cause a wide diversity of soils in the 
Princeton area. Sixty soi1 series, three land types, and 
one soi1 complex are described. Thirty-four of these soils 
are of major importance and twenty-seven soi1 series 
are of lesser significance (Table 5). The first group is 
called dominant soils and the second group is listed as 
associated soils. Two of the land types are rock outcrops 
and mine dumps. The mapping complex of Regosolic 
and Chernozemic or Brunisolic soils on very steep slopes 
is called Steepland. 

The dominant soils are described in detail in 
alphabetical order. Information is given that is useful to 
land use planners; forestry, wildlife, and recreational 
specialists; and ranchers and farmers. Only the profile 
descriptions are given for the associated soils, but general 
information for this group is included in the map unit 
descriptions for the dominant soils. The steep slopes 
and rock outcrops occupy extensive areas. Mine dumps 
caver very small areas but are noticeable on the landscape 
because they do not support vegetation. 

DOMINANT SOIL SERIES IN THE 
MAPPING UNITS 

Alleyne Series (Ay) 
The Alleyne soils are Eluviated Eutric Brunisols 

(shown on map legend as Degraded Eutric Brunisols). 
They have thick, leached, light gray to dark brown, 
sandy loam (Ae) horizons over light brown, sandy loam 
horizons (Btj, AB) that contain small amounts of clay 
in fine bands or small peds. The parent material is a 
permeable, semiconsolidated, grayish brown, loamy sand 
with a high content of grave1 and rock fragments. These 
soils have developed on slopes with gradients of 30-50%. 
The pH is slightly acid (6.2 at the surface) but gradually 
changes to neutral in the parent material. 

The profile described is located on a southwest 
aspect at an elevation of 1725 m on Crater Mountain 
(4g09.8’N, 120°4.5’W). 
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Horizon 

L-F 
Ahe 

Ael 

Ae2 

Bml 

Bm2 

Bm3 

BC 

C 

Depth 

0. IZ; 

O-3.8 

3.8-11 

1 l-23 

23-40 

40-48 

48-65 

65-85 

85+ 

Litter of needles, grasses, and mass. 
Very dark brown to very dark 
grayish brown (10YR 2/2-3/2 m, 
512 d); sandy loam; moderate, very 
coarse granular; very friable; abun- 
dant, fine roots; slightly stony; clear 
boundary; pH 6.2. 
Dark brown (10YR 412 m, 6/2 d); 
gravelly, sandy loam; weak, coarse 
granular; very friable; abundant, 
fine roots; very stony; gradua1 
boundary; pH 6.2 
Dark brown (10YR 4/3 m, 612 d); 
gravelly, loamy Sand; weak, me- 
dium granular; very friable; abun- 
dant, fine roots; very stony; gradua1 
boundary; pH 6.2. 
Brown (10YR 513 m, 613 d); 
gravelly loamy Sand; weak, medium 
subangular blocky breaking to 
weak, medium granular; friable; 
plentiful roots; very stony; gradua1 
boundary; pH 6.2. 
Brown to dark yellowish brown 
(10YR 5/3-4/4 m, 6/3 d); loamy 
Sand; strong, medium subangular 
blocky breaking to strong, medium 
granular; friable; plentiful roots; 
moderately stony; gradua1 bound- 
ary; pH 6.3. 
Yellowish brown (10YR 5/4 m, 
6/3 d); loamy Sand; strong, me- 
dium subangular blocky; firm; 
plentiful roots; very stony; thin clay 
films in interstitial pores as bridges 
between soi1 particles; clear bound- 
ary; pH 6.4. 
Brown (10YR 513 m, 6/3 d); 
cobbly, loamy Sand; moderate, 
medium subangular blocky; firm; 
plentiful roots; very stony; clear 
boundary; pH 6.6. 
Yellowish brown (10YR 5/4 m, 6/3 
d); loamy Sand; moderate, medium 
subangular pseudoblocky breaking 
to moderate, medium pseudo- 
granular; firm; few roots; very 
stony; clear boundary; pH 6.9. 

Range in characteristics. The solum of the Alleyne 
soi1 is 50-125 cm thick. Stoniness increases with depth. 
Bedrock occurs 75-150 cm below the surface. The A 
horizons are grayish brown sandy loam 30-50 cm thick. 
The brown B horizons are 25-75 cm thick and usually 
contain clay films that appear as bridges between soi1 
particles. 

Distribution and extent. The Alleyne soils occur in 
the north central and northeastern parts of the area. 



Fig. 11. Soi1 profile of Alleyne sandy loam. 

They are associated with several other soils and pre- 
dominate on about 24 500 ha. 

Landform and parent materials. The Alleyne soils 
occur on steep and very steep escarpments and valley 
slopes of high and moderate relief. They have developed 
on moderately coarse textured, weakly calcareous 
materials that include colluvial and glacial till deposits. 

Vegetation. Medium dense forests of Rocky 
Mountain Douglas& and lodgepole pine with an 
understory of pine grass dominate the vegetation. On 
dry, southerly aspects Idaho fescue occurs under an open 
forest of Rocky Mountain Douglas& and ponderosa 
pine and scattered patches of trembling aspen. 

Drainage and permeability. Alleyne soils are well 
drained and moderately permeable. 

Similar series. Tulameen, Wolfe, and Mazama 
series are similar to the Alleyne series. Tulameen soils 

Table 6. Chemical and physical analyses of Alleyne series 

have continuous Bt horizons whereas the Wolfe soils have 
broken, discontinuous Bt horizons. Mazama soils have 
dark brown Bm horizons. 

Associated soils. The Alleyne soils occur with 
Wolfe and Darcy soils. Wolfe soils are well drained, 
permeable Gray Luvisols on loamy skeletal materials that 
include colluvium and till. They occur on steep valley 
slopes. These soils contain more clay than the Alleyne 
soils and the broken, discontinuous Bt horizon (see Fig. 
52) indicates their unstable nature. 

Darcy soils are well drained, permeable Dark Gray 
Chernozemic soils developed on sandy colluvium over 
till. They occur under grass on sparsely treed south- 
facing slopes. 

Present use. Steep slopes prohibit the cultivation 
of Alleyne soils. Stoniness and low, available water- 
storage capacity also limit the use of these soils. These 
soils provide winter range for deer and supplemental 
summer range for cattle. Native forage production is 
approximately 780 kg/ ha per year. 

Forest productivity for Rocky Mountain Douglas- 
fv and ponderosa pine is less than 3.5 m3/ha per year. 

Signzjkant features. Many of these soils have 
developed on slopes with gradients of 30-50%. Down- 
slope movement of the soils is enough to cause the base of 
the trees to be bent. 

Map units. Two map units dominated by Alleyne 
soils are established in the Princeton area. 

The Alleyne 1 Map Unit consists of more than 80% 
Alleyne soils. It occupies the steep slopes of deeply 
entrenched north-south trending valleys. The soils 
have developed on slopes with gradients of 30-50% 
under a medium dense caver of Rocky Mountain 
Douglas&, Iodgepole pine, and pine grass. In this map 
unit the Wolfe soils occur on steep north-facing slopes of 
slump areas. 

The Alleyne 2 Map Unit consists of 60% or more 
Alleyne soils plus up to 40% Darcy soils (Fig. 12). It 
occupies the steep slopes with southerly aspects around 
the escarpments of the Tulameen and Similkameen 
valleys and the Princeton basin. The soils have developed 
on slopes with 30-50% gradients under open stands of 
Rocky Mountain Douglas-ftr, ponderosa pine, and Idaho 
fescue. 

The Alleyne map units provide grazing for livestock 
and winter range for mule deer and some elk, particularly 
on logged areas. 

Horizon Depth pH Organic Total C:N 
cm (iiHp) matter N ratio 

% % 

Oralate- CEC 
extractatde m=l’ 

Fe Al lW!3 
% % 

Exchangeable cations BaSe 
meq/lOO g saturation Perticle size distribution, % 

Ca Mg K Na % sand sdt clay fiueclay 

Ahe O-3.8 6.2 5.55 0.22 15.0 0.18 0.14 16.4 12.4 1.6 1.1 0.06 
Ael 3.8-11 6.2 2.59 0.09 16.8 0.40 0.15 10.8 8.7 1.0 0.8 
Ae2 11-23 6.2 1.92 0.06 17.1 0.40 0.12 8.3 
Bml 23-40 0.04 16.6 0.38 0.08 6.7 

0.02 18.4 0.42 0.10 6.5 5.3 0.9 
0.02 7.7 0.21 0.07 7.6 5.9 1.4 0.4 0.05 
0.02 13.5 0.44 p.05 5.4 4.5 1.1 0.3 0.06 
0.01 4.6 0.26 0.06 6.5 5.5 1.5 0.4 0.07 

92.4 
92.3 

z-3 
mi+ 
1@0+ 
100+ 
100’ 

56.6 35.3 

78.6 18.2 3.2 1.2 
77.7 18.1 1.3 
76.0 18.5 2: 18 
84.2 12.4 3:4 1:O 
78.5 15.8 5.7 1.6 
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Fig. 12. Lwiscape of Alleyne (Ayl and Ay2), Princeton (Pr1 and Pr2), Rock Outcrop (R), Soukup (SO), Tulameen (Tu), and Wilbefi 
(Wil) map units as seen from Miner Mountain south to Agate Mountain. 

ALLEYNE MAP UNITS 

South 
North 

Bedrock 
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Apex Series (Ax) 
The Apex soils are Orthic Sombric Brunisols (Fig. 

13). They have a very dense, compact turf (Ahl) over 
dark brown horizons with a high content of organic 
matter (Ah2). The subsurface horizon (Bm) is dark 
yellowish brown, sandy loam, which is friable with 
weak, medium subangular blocky structure. Below the 
solum is a yellowish brown sandy loam that is firm, platy, 
and vesicular. This horizon may be the result of soi1 flow. 
The underlying parent material is usually a thin mantle 
of gravelly sandy loam over bedrock. Many floaters of 
rock are present throughout the profile. Natural soli- 
fluction processes are not active, but the compact subsoil 
horizon (Cl) resembles the flow material in adjacent 
areas. Windblown material seems to be concentrated in 
the Ah horizons and is particularly noticeable in the 
more protected sites. 

The Apex soils have developed on moderately coarse 
or very coarse textured, heterogeneous mixtures, which 
include volcanic ash, colluvium, and till. Gravelly sandy 
loam is the only soi1 texture. 

The profile described is located on a southerly 
aspect at 2448 m elevation, 2.4 km northeast of the peak 
of Lakeview Mountain (49”3SN, 120”8.4’W). 

Horizon 

Ah1 

Ah2 

AB 

Bm 

BC 

cx 

Depth 
cm 

O-5 

5-15 

15-33 

33-43 

43-53 

53-91 

pseudoblocky; firm (brittle), hard 
when dry; few roots; many discon- 
tinuous pores; clear, wavy bound- 
ary; pH 5.7. 

C 91+ Brown (10YR 413 m, 713 d); grav- 
elly and stony sandy loam; weak, 
pseudoplaty and single grain; fum, 
hard when dry; many angular rock 
fragments; pH 6.0. 

Range in characteristics. The solum is 30-53 cm 
thick. The C horizon is usually gravelly and stony. Bed- 
rock occurs at 53-75 cm below the surface. 

Distribution and extent. The Apex soils occur 
around some of the mountain peaks in the Hozameen 
and Okanagan ranges and on monadnocks in the 
Thompson Plateau. Examples of occurrence are Three 
Brothers, Lakeview, Red, and Crater mountains. The 
locations are above the tree line and generally above 
2160 m in elevation. 

These soils predominate on about 2500 ha. 
Landform and parent material. The topography is 

mountainous, occurring on steep windswept slopes of 
some of the mountain peaks in the Hozameen and 
Okanagan ranges and on monadnocks in the Thompson 
Plateau. Locations are found above the tree line and 
generally above 2160 m in elevation. 

Very dark brown (10YR 212 m); 
sandy loam; compact turf breaking 
to weak, fine granular; friable; 
abundant, fine roots, stems, and 
other organic residues; abrupt 
boundary; pH 5.7. 
Dark brown (10YR 4/3 m, 412 and 
513 d); gravelly, sandy loam; weak, 
fine granular; friable; plentiful 
roots; clear boundary; pH 5.4. 
Dark yellowish brown(lOYR 3/4 m, 
5/4 d); loamy Sand; weak, fine 
granular; friable; plentiful roots; 
clear boundary; pH 5.5. 
Dark yellowish brown(lOYR4/4 m, 
613 d); gravelly, sandy loam; weak, 
fine granular; friable; few roots; 
clear boundary; pH 5.5. 
Brown (10YR 513 m, 7/4 d); grav- 
elly, sandy loam; weak, medium 
subangular blocky becoming coarse 
platy with depth; firm, slightly hard 
when dry; peds contain many 
discontinuous, tubular pores; grad- 
ual boundary; pH 6.2. 
Yellowish brown (10YR 514 m, 
7/3 d); gravelly and stony pan, 
presumably “mud flow” material 
that varies in texture from gravelly 
loam to gravelly and stony loamy 
Sand; weak, coarse pseudoplaty 
breaking to moderate medium v ^ _- . Fig. 13. Soi1 uroiïle of Apex gravelly sandy loam. 
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The pyramidal forms of the mountain peaks 
together with arrêtes, cirques, and tarns are evidence of 
mountain glaciation whereas the rounded and grooved 
rock outcrops and boulder erratics are evidence of the 
last piedmont glaciation. The sandy and stony till is 
usually less than 1 m thick and reflects the composition 
of the underlying bedrock, which is mostly diorite and 
granodiorite. The till is unconsolidated material that is 
often mixed with colluvium. Talus is found along the 
base of steep rock faces. Snow patches persist for long 
periods of time near the base of steep slopes with a 
northern aspect. 

Conspicuous features of the landscape are the 
polygon ground patterns, solifluction flows, rock rivers, 
stone rings, and blowouts (Fig. 5). 

Vegetation. The vegetation is classifïed as alpine 
tundra. It consists of alpine sedges and grasses along 
with dwarf willows and other low-growing forbs. 

Drainage and permeability. T%e Apex soils are 
well drained and the permeability is rapid. 

Similar series. The Pitin soils are similar but have 
a turfy Ah horizon usually no more than 5 cm thick and 
they have Bf horizons. Bedrock occurs at 1 m or more 
below the surface. 

Associated soils. The Apex soils are associated 
with the following soils: 

Big Buck soils occur on gently sloping plateaulike 
alpine areas with hummocky microrelief. Unlike the 

Apex soils, they are not stable but are still subject to soli- 
fluction. 

Lakeview soils occupy the base of steep, north-facing 
slopes where there are permanent snow patches or areas 
where the snow is late to leave in the summer. 

The poorly drained Quinescoe soils occur on seepage 
slopes and in depressions where water is ponded for long 
periods. 

Present use. Apex soils have no agricultural or 
forestry use. They offer refuge and summer grazing for 
bighorn sheep and mule deer. The grazing season is 
short. Accessibility limits the use of the soils for 
recreational purposes. 

Signzjkant features. The climate associated with 
the Apex soils is one of long, cold Winters with heavy 
snowfall. Winds of high velocity clear the snow from 
exposed areas and soils are frozen to depths greater than 
OS m. The summer period is short, cool, and usually 
moist. However, there is a drying effect from prevailing 
westerly winds. 

Map unit. The Apex Map Unit consists of 60% or 
more Apex soils with minor amounts of Lakeview, Big 
Buck, and Quinescoe soils. Cold temperatures and the 
short growing season eliminates agricultural and forestry 
uses. The unit provides a refuge and summer grazing for 
bighorn sheep. It has some potential for recreational 
purposes such as camping and hiking. 

APEX MAP UNIT 

Bedrock 



Table 7. Chemical and physical analyses of Apex series 

Oxalate- Pyrophosphate- CEC Base 
Horizon Depth pH Organic Total C:N extractable extractable meq/ E%changeable cations satu- 

cm matter ratio 1mg meq/lWg ration Particle size distribution, % 
(in H,O) % N Fe Al Fe Al Ca Mg K Na % sand nlt clay fine clay 

% % % % % 

Ah1 O-5 5.7 19.0 0.90 12.3 1.12 0.50 - - 28.5 14.1 5.9 0.8 0.35 74.0 67.8 25.3 6.9 Ah2 s-15 5.4 15.4 0.75 11.8 1.20 0.74 - - 22.9 6.1 3.8 0.5 0.32 46.7 73.2 20.6 6.2 E 
AB 15-33 5.5 2.9 0.15 10.3 0.90 0.75 0.13 0.23 8.0 1.0 1.2 0.3 0.27 34.0 81.1 14.5 4.4 412 
Bm 33-43 5.5 2.5 0.14 10.5 0.73 0.28 0.13 0.27 7.3 0.8 0.9 0.3 0.25 30.3 63.8 30.7 5.5 3.8 
BC 43-53 6.2 0.2 0.02 8.8 0.73 0.26 0.06 0.15 6.7 1.6 1.2 0.6 0.28 54.0 57.6 38.0 4.4 2.7 
CX 53-91 5.7 1.3 0.08 9.4 0.98 0.10 - - 7.1 4.6 3.0 0.3 0.33 100+ 49.2 43.8 3.2 
C 91+ 6.0 0.4 0.03 7.9 0.95 0.10 - - 6.5 4.1 2.3 0.2 0.29 100+ 71.4 23.3 

::i 
2.9 

Asp Series (As) 
The Asp soils are classified as Eluviated Eutric 

Brunisols (shown on map legend as Degraded Eutric 
Brunisols). Under 2.5 cm of needles and partly decom- 
posed needles and grass (L-F), there is a thin Ah horizon 
over a brown, weak, fine granular or platy, sandy loam 
horizon (Ae) 7.5-10 cm thick and medium acid in reac- 
tion. This horizon contains thin clay films as bridges 
between the sand particles. Clay is present in a very small 
amount, which is signifïcantly greater than in the horizon 
above or below. The substratum (IIC) abruptly underlies 
the IIBC horizon and is dominantly a very dark grayish 
brown, sandy, cobbly gravel, which is neutral in reaction. 
The undersides of the stones in the substratum have a 
white, siliceous coating. No lime is encountered in the 
Upper 1 m of the soi1 profile. 

The profile described below is located on a 
southerly aspect at an elevation of 840 m and 1.4 km west 
of Highway 3 above the Tulameen River (49’27.3’N, 
120°35.5’ W). 

Horizon 

L-F 

Ah 

Depth 
cm 

1.2-o 

o-2.5 

Ae 2.5-10 

Bm 10-20 

IIBC 20-30 

Litter of partly decomposed needles 
and grass. 
Very dark gray (10YR 311 m, 
411 d); sandy loam; weak, medium 
granular; very friable, soft; plen- 
tiful, fine and medium roots; 
slightly stony; clear boundary; 
pH 6.1. 
Grayish brown to brown (10YR 
5/2-5’3 m, 712 d); sandy loam; 
weak, fine granular; very friable, 
soft; plentiful, fine and medium 
roots; moderately stony; clear 
boundary; pH 6.0. 
Yellowish brown (10YR 514 m, 
5/3 d); gravelly, loamy Sand; weak, 
medium granular; very friable, soft; 
abundant, fine and medium roots; 
very stony; clear boundary; pH 6.4. 
Yellowish brown (10YR 5/4 m and 
d); gravelly Sand; moderate, me- 

IIC 30+ 

dium subangular blocky breaking 
to moderate, medium granular; 
friable, slightly hard; plentiful, 
medium roots; common, very thin 
clay films in interstitial pores as 
bridges between grains; very stony; 
diffuse boundary; pH 6.6. 
Light olive brown (2.5Y 514 m); 
Sand and gravel; single grain: 
loose; few, medium roots; exceed- 
ingly stony, white siliceous coating 
on the underside of stones; pH 6.9. 

Fig. 14. Soi1 profile of Asp sandy loam. 
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Range in characteristics. The solum is 25-37 cm 
thick and the texture of the surface soi1 ranges from 
loamy sand to gravelly sandy loam. Numerous cobbles 
and boulders occur in the solum and on the surface. The 
Ae horizon is 7,515 cm thick and composed of very dark 
gray to grayish brown sandy loam or loamy Sand. The 
yellowish brown B horizons are 12-27 cm thick and are 
slightly acid to neutral, gravelly loamy Sand. The under- 
lying C horizon is loose Sand and grave1 or cobbly Sand. 

Distribution and extent. The Asp soils occur above 
the present floodplains of the valleys of the Similkameen 
and Tulameen rivers at elevations of 495-1140 m. They 
predominate on about 5000 ha. 

Landform and parent materials. Landforms as- 
sociated with Asp soils are terraces and kames. The 
terraces have irregular, gently sloping surfaces and 
short, steep sides. They have been formed by meltwaters 
from the retreat .of glaciation and are composed of 
25-45 cm of sandy loam overlying weakly calcareous, 
cobbly grave]. The surface and solum usually have many 
cobbles and boulders. 

Vegetation. The native vegetation is an open forest 
of ponderosa pine and Rocky Mountain Douglas-f? 
with a ground caver of Idaho fescue, bluebunch wheat 
grass, kinnikinnick, and pine grass. Bumed over areas 
often regenerate in lodgepole pine. Pine grass is absent 
on sites below 585 m in elevation. 

Drainage and permeubility. Both drainage and 
permeability are rapid. 

Similar Seri&. The Whipsaw soils have thin Ah 
horizons and lack an Ae horizon. Galena soils have 
thicker, somewhat degraded Ahe horizons and no Ae 

Table 8. Chemical and physical analyses of Asp series 

horizons. The Henning soils have very thin, gray Ae 
horizons overlying dark yellowish brown Bm horizons. 
The Rutland soils have thick, very dark grayish brown, 
moderately alkaline Ah horizons and no B horizons. The 
horizon differences among these soils on similar parent 
materials are more distinguishable when the soils are in 
the moist state than when dry. 

Because of the shallow solum and very coarse 
texture of the Asp and Whipsaw soils, the organic matter 
content and color of the surfaçe soi1 cari be altered by 
tire, logging, cultivation, and ground squirrels or the 
reinvasion of trees. The length of time any alteration in 
the color and organic matter content of the surface soi1 
lasts depends on the aspect, exposure, and relief of the 
area. 

Associated soi&. The Asp soils are associated with 
the Dalby, Treheame, Iltcoola soi1 complex, Roany, 
Soukup, Alleyne, Bromley, Riddell, Rock Outcrop, and 
Stemwinder soils. 

Present use. The Asp soils provide spring grazing 
for cattle and grave1 for road building. Some timber, 
about 3.5 m3/ha per year, is produced. Mule deer use 
these areas as a winter habitat. 

Good drainage, proximity to streams, level to gentle 
slopes, and open tree canopy provide many good camp- 
sites. 

Signzjïcant features. The Asp soils have many 
limitations for agricultural use other than livestock 
grazing. These are low available water-storage capacity, 
stoniness, topography, and the shallow solum. Forage 
production is about 450 kg/ha per year and the stocking 
rate is approximately 1.2 ha per animal unit month. 

Oxalate- 
Horizon Depth pH Organic Total C:N 

Base 
exiractable 

Exchangeable cations 
CEC 

cm (in H,O) matter N ratio Fe Al 
meq/loog saturation 

90 90 
meq/ 

Parti& size distribution, % 
K Na % 

% 
Ca Mg sand 

% 1cJos 
silt clay fine clay 

Ah o-2.5 Ae 2.5-10 
Bm 10-20 
IIBC 2C-30 

HC 30+ 

6.1 6.0 
6.4 

12.0 2.9 
1.9 

0.6 

0.24 29.1 0.07 24.2 
0.05 20.4 

- - 

0.02 15.7 

0.29 
0.28 
0.35 - 

0.48 

0.45 20.6 16.6 1.9 
0.20 12.1 8.6 1.5 
0.18 11.6 8.4 2.0 

0.19 6.2 TO ; 

1.1 
0.4 
0.4 

- 0.1 

0.06 
0.07 
0.05 

0.0s 

54.8 64.7 29.5 5.0 0.9 
87.3 64.6 30.3 5.1 1.5 
93.1 70.2 24.5 5.3 1.9 

- 91.4 1.4 1.2 100+ 93.5 5.2 1.3 1G 

ASP MAP UNIT 
ALLEYNE / 
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Map unit. The Asp Map Unit consists of Asp and 
Whipsaw soils. These soils have been mapped at eleva- 
tions of 495-1140 m. Generally the area of Asp soils 
increases and that of the Whipsaw soils decreases where 
the outwash terraces occur above 540 m. McLean, Lord, 
and Green (1971) noted that pine grass is generally 
absent on sites below 585 m in elevation and that it 
becomes the dominant grass above this elevation. 

The Asp Map Unit is suitable for early spring 
grazing. Forest productivity varies from 0.7 mVha per 
year on terraces along the Similkameen River east of 
Princeton to 3.5 n$ha per year on terraces along the 
Similkameen River southwest of Princeton and above 
585 m in elevation. 

The map unit is a winter habitat for mule deer. It is 
also used as a source of grave1 for road building. 

Rapid drainage, proximity to streams, level to gentle 
slopes, and open tree canopy make the Asp Map Unit 
attractive for campsites (Fig. 15). Dusty roads in the 
summer cari be a drawback. 

Fig. 16. Soi1 profile of Bromley gravelly sandy loam. 

The profile described here is located on a southerly 
aspect at an elevation of 590 m on the northwest corner 
of lot 1795 on the east side of the Similkameen River 
north of Bromley Rock Provincial Park (49’25S’N, 
120’15.8’W). 

Fig. 15. Landscape associated with the Asp series. 

Bromley Series (Bd 
The Bromley soils are classified as Orthic Gray 

Luvisols. They have a thin litter of fir needles and twigs 
(L-F) over 12 cm of dark grayish brown, slightly acid, 
gravelly sandy loam (Ae), which is friable with a fine platy 
structure. On drying the color changes to a light gray. 
Beneath this horizon is a gradua1 change to an olive 
brown, neutral, gravelly, sandy clay loam horizon (Bt) 
with a weak, medium subangular blocky structure. Below 
this argillic horizon is a horizon of lime accumulation. 
The underlying substratum is a grayish brown, gravelly 
loam with weak, medium subangular blocky structure. 
Angular rocks and boulders are common on the surface 
and throughout the profile (Fig. 16). 

Horizon 

L-F 

Ael 

Ae2 

BA 

Bt 

BC 

Depth 
cm 

1.3-O 

O-12 

12-20 

20-30 

30-60 

60-85 

Litter of partly decomposed fïr 
needles and twigs. 

Dark grayish brown (IOYR 412 m, 
7/2-6/2 d); gravelly sandy loam; 
moderate, fine platy; friable; plen- 
tiful fine roots; moderately stony; 
clear boundary; pH 6.3. 
Grayish brown (10YR 512 m, 6/3 
d); gravelly sandy loam; moderate, 
coarse platy; friable; plentiful, fine 
roots; moderately stony; clear 
boundary. 
Olive brown (2SY 4/4 m, 613 d); 
gravelly loam; moderate, medium 
subangular blocky; hard; plentiful, 
fine roots; exceedingly stony; clear 
boundary. 
Light olive brown to olive brown 
(2SY 5/4-4/4 m, 10YR 6/3 d); 
gravelly, sandy clay loam; amor- 
phous breaking to moderate, 
medium subangular blocky; hard; 
plentiful, fine roots; exceedingly 
stony; clear boundary; pH 7.0. 
Pale brown to brown (10YR 6/3- 
5/3 m, 2.5Y 7/4 d); gravelly, sandy 
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Ckl 85-105 

Ck2 105+ 

clay loam; moderate, fine sub- 
angular blocky; friable; few, fine 
roots; exceediigly stony; abrupt 
boundary; pH 7.5. 
Grayish brown (IOYR 5/2 m, 2SY 
612 d); gravelly, clay loam; amor- 
phous breaking to moderate, me- 
dium pseudoblocky; friable; very 
few, fine roots; moderately effer- 
vescent; exceedingly stony; clear 
boundary. 
Grayish brown (10YR 5/2 m, 6/3 
and 7/3 d); gravelly, loam; amor- 
phous breaking to weak, medium 
subangular pseudoblocky; friable; 
very few, fine roots; moderately 
effervescent; exceedingly stony. 

Range in characteristics. The texture of the sur- 
face soi1 is predominantly gravelly sandy loam. Angular 
rocks and boulders are common on the soi1 surface and 
throughout the profile. The Bt horizon is often obscure 
because of the extreme stoniness. 

Distribution and extent. The Bromley soils occur 
mainly in the Similkameen River valley at elevations of 
5251080 m. They predominate on about 12.5 ha. 

Landform and parent material. The landform 
associated with Bromley soils is stony fans on moderately 
and steeply sloping topography. The slopes are long 
and often dissected by stream channels. Occurrence is 
often on north-facing slopes. 

Vegetation. The fans are under a medium dense 
forest of Rocky Mountain Douglas& and ponderosa 
pine. The ground is covered sparsely by pine grass and 
frequently kinnikinnick is dominant. 

Drainage and permeability. The soils are well 
drained and rapidly permeable. 

South 

ALLEYNE 

BROMLEY MAP UNIT 
North 

ILTCOOLA 

Similar series. The Wolfe soils are similar in 
morphology and color, but they occur at the top of steep 
escarpments and are usually less stony. The Bt horizon 
of these soils is discontinuous but is more prominent 
than that of the Bromley soils. 

Associated soils. The Bromley soils are associated 
with the Asp, Whipsaw, and Stemwinder soils. 

Present use. There is limited grazing before cattle 
are moved up on the plateau in the spring and after they 
are brought down in the fall. 

Forest productivity of wood is less than 3.5 m3/ha 
per year. It is restricted by moisture defïciency and 
stoniness. 

Mule deer use the Bromley soils as a winter habitat. 
Stoniness and topography make these areas unsuitable 
for recreational purposes. 

Signzjkant features. The agricultural capability of 
the soils is limited by stoniness, steep slopes, and low 
available water-storage capacity. Irrigation is impractical 
because of the stoniness. 

Map unit. The Bromley Map Unit occupies mod- 
erately and steeply sloping fans along the Similkameen 
River. It occurs more often on north-facing slopes under 
a medium dense caver of Rocky Mountain Douglas-fir 
with pine grass and kinnikinnick. It consists almost 
entirely of Bromley soils. 

The Bromley Map Unit provides limited range for 
livestock, limited growth for commercial forests, and 
winter habitat for mule deer. 

Cawston Series (Ca) 
The Cawston soils are classified as Rego Humic 

Gleysols, carbonated phase (shown on soil legend as 
Carbonated Rego Humic Gleysols). They are charac- 
terized by a thick, strongly calcareous, black, silt loam 
surface horizon (Ahk) over a gleyed and mottled mildly 
alkaline, silt loam parent material (Cgkl and Cgk2). The 
substratum is a slightly gleyed and mottled gravelly Sand 
(IICgk), single grain and loose. 

The profile described below is located 3.2 km north 
of Cawston, which is east of the Princeton area. 
Horizon Depth 

cm 
Ahkp O-7 

Ahkl 7-22 

Ahk2 22-32 

Black (10YR 2/1 m); silt loam; 
moderate, fine granular; very fri- 
able; abundant, fine roots; strongly 
effervescent; abrupt boundary; pH 
7.5. 
Black (10YR 211 m); silt loam; 
coarse blocky; friable; plentiful, 
fine roots; strongly effervescent; 
clear boundary; pH 7.6. 
Very dark brown (1OYR 212 m); silt 
loam; weak, medium subangular 
blocky breaking to granular; few, 
fine roots; moderately effervescent; 
abrupt boundary; pH 7.7. 



Cgkl 32-55 Dark grayish brown (2SY 4/2 m); 
silt loam; many, distinct, yellowish 
brown mottles; weak, medium 
subangular pseudoblocky; friable; 
few, fine roots; moderately effer- 
vescent; gradua1 change; pH 7.7. 

CtN SS-75 Grayish brown to light olive brown 
(2SY 5/3 m); silt loam; many, dis- 
tinct, dark brown mottles; weak, 
medium subangular pseudoblocky; 
friable; very few, fine roots; moder- 
ately effervescent; pH 7.7. 

IICgk 75+ Gravelly Sand; slightly gleyed and 
mottled; single grain; loose; moder- 
ately effervescent. 

Range in characteristics. Cawston soils are mildly 
alkaline throughout the profile. Tire silt loam surface 
horizons (Ahk) are X-37 cm thick. There are no B 
horizons. Tire underlying parent material is mildly 
alkaline silt loam overlying Sand or sandy gravels at 
depths of 75-90 cm from the surface. 

Small areas with a high concentration of salts occur 
in the top 20 to 30 cm. Here the pH is 7.4-8.3 and the 
conductivity is 3.0-15.0 mS/cm at 25’C. Below 30 cm 
there is an abrupt decrease in Salt concentration. 

Distribution and extent. The Cawston soils occur 
on floodplains and terraces along the Similkameen River 
southwest of Hedley. They are associated with the more 
extensive Keremeos soils. They predominate on about 
51 ha. 

Landform and parent materials. The inner mar- 
gins of floodplains and broad terraces accommodate the 
Cawston soils. The topography is level to very gently 
undulating. These soils have developed on silty alluvium 
overlying sand or sometimes sandy gravels. 

Vegetation. The vegetation consists of a tree caver 
of black cottonwood and willows with a ground caver of 
grasses, sedges, and reeds. 

Drainage and permeability. Drainage and per- 
meability are poor. 

Similar series. Gulliford soils have similar profiles 
and development; however, the surface horizons are 
strongly to moderately acid and more variable in texture. 
The underlying material is usually gravelly, sandy loam 
till. 

Associated soils. The Cawston soils are associated 
with the Keremeos soils. They have similar parent 
materials, but the Cawston soils have a high water table 
throughout the year and are poorly drained. 

Fresent use. The Cawston soils are used for forage 
production and pasture. They are not suitable for com- 
mercial forest production or for recreation purposes. 

Significant features. Productivity of the soils cari 
be increased by drainage to control the fluctuations of 
the water table and by irrigation to remove the excess 
salts in the surface soi]. The water requirement for 
sprinkler irrigation is 50 cm/season. 

Map unit. The Cawston Map Unit occupies those 
parts of the inner margins of the floodplain and broad 
terraces of the Similkameen River valley that are subject 
to a high water table throughout most of the year. The 
vegetation consists of black cottonwood and willows 
with a ground caver of Salt-tolerant grasses, sedges, and 
reeds. 

The Cawston Map Unit consists almost entirely of 
Cawston soils that are poorly drained and charactenzed 
by a thick, black, mildly alkaline, silt loam surface soi1 
over a gleyed and mottled, mildly alkaline, silt loam 
parent material. The underlying substratum of sandy 
grave1 may be 30-90 cm below the surface. 

The Cawston Map Unit is used for forage and 
pasture. Productivity could be increased by drainage 
and irrigation. The main soi1 limitations are poor 
drainage and irrigation. 

The soils of this map unit are not suitable for 
growing commercial forests because of the wetness and 
salinitv. They are also too wet for recreational purposes 
and as a wildlife habitat. 

CAWSTON MAP UNIT 

RUTLAND 1 I I 1 STEMWINDER 

Bedrock 



Table 9. Chemical analyses of Cawston series 

Horizon Depth PH Organic Total C:N Conductivity 
cm (in H,O) matter N ratio mS/cm 

% % @25” c 

Ahkp o-7 7.5 12.3 0.56 12.7 1.1 
Ahkl 7-22 7.6 3.7 0.41 5.2 1.4 
Ahk2 22-32 7.7 4.9 0.26 11.1 1.0 
Cgkl 32-55 7.7 3.3 0.20 9.4 0.6 
Cgk2 55-75 7.7 2.7 0.14 10.9 0.7 

Coley Series (Cy) 
The Coley soils are classified as Typic Mesisols. 

These soils exhibit considerable variability in thickness, 
arrangement, and composition of organic layers within 
a control section of 160 cm. They have 10-20 cm of dark 
brown, neutral to slightly alkaline, semidecomposed 
sedges over dark brown and black, medium to strongly 
acid, semidecomposed plant remains in layers. Below a 
depth of 160 cm the materials are structureless, imper- 
meable, very dark gray silt and clay with some stones 
and grave1 . 

Accumulations of marl and a thin stratum of 
volcanic ash commonly occur in these soils. 

The profile described below is in a depression at 
approximately 960 m elevation near Aspen Grove 
(49”52.8’N, 120°37.7’W). 
Horizon Depth 

cm 
Oml O-7 
Om2 7-20 

Loose litter of living mosses. 
Very dark brown (1OY R 2/2 broken 
faced, 1OYR 313.5 rubbed, 10YR 
3/1 pressed wet); semidecomposed 
roots and leaves of sedges; medium 
to fine structure; pH 6.8. 
Very dark brown (10YR 2/2 broken 
faced, 1OY R 2/2 rubbed, 1OY R 2/2 
pressed wet); semidecomposed roots 
and leaves of sedges; fine structure; 
pH 6.8. 

Om3 20-33 

Volcanic 33-35 
ash 

Om4 35-88 

of 88+ 

Light gray (10YR 711) volcanic ash. 

Dark brown (10YR 413 broken 
faced, 10YR 4/3 rubbed, 10YR 
3/3 pressed wet); semidecomposed 
leaves of sedges mixed with wood 
fragments and roots; coarse and 
fine structure; pH 6.1. 
Semidecomposed fibrous herba- 
ceous peat; pH 5.4. 

Range in characteristics. The dark brown fibrous 
peat surface layer is 10-25 cm in thickness. The total 
thickness of organic materials is 1.5-3 m. 

A thin stratum of volcanic ash commonly occurs 
30-35 cm below the surface. Free lime sometimes occurs 

in the surface layers. The dark brown lower tiers contain 
wood fragments and roots and are medium to strongly 
acid. 

Distribution and extent. The Coley soils occur in 
depressions throughout the Thompson Plateau at 
elevations of 690-1350 m. They predominate on about 
330 ha. 

Landform and parent materials. These soils are 
associated with poorly drained depressions and drain- 
ageways. The topography is depressional to gently 
sloping. The parent material is composed of leaves, 
sedges, wood fragments, and roots. 

Vegetation. Native vegetation is dominated by 
sedges and grasses. Typical plants are beaked sedge, 
bluejoint small reed grass, redtop, and willows. 

Drainage and permeability. The Coley soils are 
very poorly drained. 

Similar series. The Etches soils are similar to the 
Coley soils in morphology but have developed on acid 
organic materials in a cooler environment. They occur at 
1350-2160 m in elevation whereas the Coley soils are 
found at 690-1350 m. 

Associated soils. Shallow organic soils classified as 
Terric Mesisols are associated with the Coley soils around 
the edges of peat bogs. They are generally mildly alkaline 
and differ from the Coley soils by having a minera1 soi1 
layer beneath the surface tier but within the control 
section. A Ck horizon may occur at depths of 0.6-1.2 m 
below the surface. 

Present use. The Coley soils are used by livestock 
for grazing. They cari be improved by drainage to 
produce coarse grains and forage crops but are un- 
suitable for forestry because of excess moisture. 

Signzjkant features. The Coley soils are important 
to the ecology of the area. Although relatively small map 
units are involved, they occupy wet places in a semiarid 
environment and are important to wildlife and agri- 
culture, Drainage and conversion to agricultural use is a 
questionable practice. 

Map unit. The Coley soils are shown on the soi1 
map as the Coley Map Unit. This map unit contains 
80% or more Coley soils and 20% or less unnamed, 
shallow organic soils. 
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Table 10. Chemical and physical analyses of Coley series 

Horizon Depth pH Organic Total 
cm (in H,O) matter N 

% % 

CEC Exchangeable cations Base Un- Saturated 
C:N meq/ meq/lOO g satu- tubhed Bulk water-holding sodium 

ratio 1OOg Ca Mg K Na ration Ash flber density capacity pyrophosphata 
% % Ya g/cm’ Yo test 

Oml O-7 6.8 69.3 2.8 14.4 79.3 226.1 12.4 1.4 2.8 100+ 22.9 46.4 0.2 1093.7 - 
Om2 7-20 6.8 85.1 3.5 14.1 177.3 144.9 17.4 1.2 2.6 100+ 28.9 41.9 - 711.4 10YR 413 
Om3 20-33 6.3 64.0 2.4 15.8 158.0 141.2 19.0 1.2 2.1 100+ 32.1 31.5 0.3 584.7 lOYR4.513 
Volcanic 33-35 - 0.9 0.1 10.7 5.7 6.9 7.1 1.1 1.1 100+ - - - - - 

ash Om4 
Of 

35-88 6.1 99.4 2.9 19.9 186.2 161.3 24.8 1.3 2.2 100+ 17.9 66.5 0.2 758.0 lOYR6/3 
sa+ 5.4 83.7 2.7 17.9 183.6 159.9 22.3 1.3 1.9 100+ 21.1 71.6 0.2 1070.1 - 

Connaly Series (Cn) 
The Connaly soils are Orthic Gray Luvisols (Fig. 17). 

They have a thin litter (L-F) over grayish brown, 
granular, leached, sandy loam horizons (Ael, Ae2) and a 
subangular blocky transitional horizon (AB). The sub- 
surface horizons (Bt, BC) are thick, dark brown loams 
with fïrm, strong, medium subangular blocky structure. 
The parent material (C) is neutral in reaction, but the pH 
gradually decreases toward the surface litter, which has a 
pH of 5.9-5.6. 

The profile described is on a southwest aspect at the 
960 m elevation of the Copper Mountain road, 24 km 
south of the Allenby turnoff and 0.2 km east on a logging 
road (49O24.7’N, 120’29’w). 

Horizon Depth 
cm 

L-F 2.5-o 

Ael O-17 

Ae2 17-27 

Grass, needles, and other partly 
decomposed organic litter. 
Grayish brown (10YR 5/2 m, 10YR 
6/2 d); sandy loam; strong, me- 
dium granular; friable; abundant 
roots; abrupt boundary; pH 5.6. 
Grayish brown (1OY R 5/2 m, 1OY R 
6/2 d); sandy loam; moderate, 
medium granular; friable; many 
roots; clear boundary; pH 5.9. 

AB 

Btl 

Bt2 

BC 

C 

27-35 Dark grayish brown to grayish 
brown (10YR 4/2-512 m, 10YR 
6/2 d); sandy loam; moderate, 
medium subangular blocky; fri- 
able; few roots; clear boundary; 
pH 6.0. 

35-52 Dark brown (10YR 4/3 m, 10YR 
5/3 d); loam; strong, medium 
subangular blocky; hard, fïrm; 
few roots; slightly stony; clear, wavy 
boundaty; pH 6.1. 

52-90 Dark brown (IOYR 4.513 m, 10YR 
5/3 d); loam; strong, medium 
subangular blocky; hard,. firm; few 
roots; slightly stony; gradua1 
boundary; pH 6.3. 

90-137 Dark grayish brown (IOYR 4/2 m, 
10YR 5.5/3 d); loam; strong, 
medium subangular blocky; very 
fïrm; few roots; slightly stony; clear 
boundary; pH 6.6. 

137-180 Grayish brown to light olive brown 
(2.5Y 5/2-5/4 m, 2.5Y 7/2 d); 
loam; strong, medium pseudo- 
blocky with dark organic staining 
along cleavage planes; very hard, 
fïrm, nonsticky, and plastic; very 
few roots; slightly stony; abrupt 
boundary; pH 6.9. 
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Ck 180+ Grayish brown to light olive brown 
(2.5Y 5/2-5/4 m, 2.5Y 7/2-6/4 d); 
loam; few, fine, faint, yellowish 
brown (10YR 615 m> mottles along 
fine root channels; amorphous 
breaking to moderate, medium 
pseudoplaty and pseudoblocky with 
dark organic staining along cleav- 
age planes; hard, fïrm, slightly 
sticky, and plastic; very few roots; 
slightly stony; weakly effervescent 
with lime segregated in soft masses; 
pH 7.0. 

Range in characteristics. The solum of the 
Connaly soils is 112-137 cm in thickness. The thick loam 
Bt horizons have a strongly developed, medium sub- 
angular blocky structure. Stoniness varies from slight to 
moderate. Lime usually occurs in pockets about 150 cm 
below the surface. 

Distribution and extent. The Connaly soils occur 
in the uplands of the Princeton basin at elevations of 
960-1320 m. They predominate on about 4600 ha. 

Landform andparent materials. The Connaly soils 
occur on the gently to strongly rolling upland of the 
drumlinized till plain. They occupy slopes of 2-20% but 
are mainly on slopes of 2-10%. The parent material is a 
compact, grayish brown loam. 

Vegetation. The native vegetation consists mainly 
of a medium dense forest of Rocky Mountain Douglas- 

Fig. 17. Soi1 profile of Connaly sandy loam. 
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fir and lodgepole pine with a ground caver of pine grass. 
Patches of open forest with bluebunch wheat grass and a 
variety of forbs occur on south- and west-facing slopes. 

Drainage and permeability. These soils are well 
drained. Drainageways are connected to form a dendritic 
pattern. Permeability is slow because of the compact 
loam parent material. 

Similar series. The Wolfe soils are Orthic Gray 
Luvisols associated with the Alleyne Map Unit. They 
occur in the same area as the Connaly soils and are 
similar as to texture, thickness, and color of the Ae 
horizons. They are differentiated on the basis that the Bt 
horizon of the Wolfe soils is not continuous and does not 
have.the strongly developed structure of the Bt horizon 
of the Connaly soils. The Wolfe soils occur on steep, 
unstable slopes whereas the Connaly soils occur on 
gently rolling terrain. 

Associated soi&. The Connaly soils are associated 
with Kane soils that have basaltic rock within 50 cm of 
the surface. 

Kane soils occupy abraided ridge crests and knolls 
with convex slopes and southerly aspects; sometimes 
Bankeir soils occupy similar landforms on northerly 
aspects. Bedrock is within 50 cm of the surface under 
these soils. 

Presen t use. The Connaly soils are used mainly for 
grazing and timber. The landform pattern, stoniness, 
and an adverse climate make cultivation untenable. 
Areas suitable for cultivation are small in size and ir- 
regular in shape. Where irrigation water is available and 
the topography suitable, the soils cari be used to produce 
forage. Thus utilization through livestock provides the 
best land use of the arable Connaly soils. 

In the grazing areas pine grass provides over 
one-half of the forage. This grass is acceptable to cattle 
during the summer but becomes unpalatable by 
mid-August. Grazing management has to include the use 
of commercial fertilizers, weed control, and restricted 
stocking rates. The average stocking rate for cattle is 2.8 
ha per animal unit month. Man-made ponds are 
important sources of water for livestock. 

Forest productivity of wood for Rocky Mountain 
Douglas& and ponderosa pine averages 3.5-6.3 m3/ha 
per year. 

Wildlife, particularly mule deer, use the lower slopes 
of the Connaly soils as winter range. 

Significant features. The Connaly soils along with 
the Tulameen soils occur with the Rocky Mountain 
Douglas-tir forest of the Princeton basin. 

Topography, stoniness, and low available water- 
storage capacity are the main limitations to the 
cultivation of these soils. 

Map unit. The Connaly Map Unit consists of 
greater than 60% Connaly soils and 40% or less Kane. 
Along with the Tulameen Map Unit, it occupies most of 
the Rocky Mountain Douglas& forest of the Princeton 
basin. 

Soils in this map unit provide early summer grazing 
for cattle, winter range for deer, and timber for forestry. 
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Table 11. Chemical and physical analyses of Connaly series 

Orgaoic Total CEC Exchangeable cations Base 
Horizon Depth pH mattet N C:N meq/ meq/lOO g saturation Parti& size distribution, % 

c* (in H,O) % % ratio 1mg Ca Mg K Na % sand slt clay fine clay 

Ael c-17 5.0 1.07 0.05 13.5 9.6 5.8 0.5 0.6 0.05 73.7 51.8 40.1 Ae2 17-27 5.9 0.80 0.04 13.3 9.2 6.3 0.8 0.5 0.06 83.6 57.9 34.1 ::0 2:: 
AB 27-35 6.0 0.69 0.03 13.8 14.0 9.2 3.3 0.6 0.08 93.5 56.0 29.2 14.8 7.5 
Btl 35-52 6.1 0.45 0.02 14.5 18.5 12.7 4.7 0.6 0.07 97.5 48.3 30.0 21.7 12.1 
Bt2 52-90 6.3 0.31 0.02 12.8 16.6 12.0 3.6 0.6 0.17 98.5 51.7 30.7 18.6 8.8 
BC 90-137 6.6 0.14 0.01 7.3 16.2 12.5 3.2 0.5 0.12 100 49.1 33.6 17.3 6.4 
C 137-180 6.9 0.23 0.01 13.3 15.3 11.6 3.1 0.0 0.15 100 48.4 34.1 17.5 7.8 
Ck MO+ 7.0 0.22 0.02 a.5 19.8 14.8 4.4 0.6 0.14 100 32.4 44.1 23.5 a.1 

Crowley Series Kr) 
The Crowley soils are classified as Orthic Gray 

Luvisols. They have a thin litter of needles, dead grass, 
and twigs (L-F) over a moderately thick, grayish brown, 
leached silt loam horizon (Ae). Underlying the (Ae) 
horizon is a dark brown to dark grayish brown, silty clay 
loam with strong, medium subangular blocky structure 
(AB, BA). The horizon of clay accumulation (Bt) is dark 
yellowish brown, firm, and slowly permeable heavy clay 
with strong, medium subangular blocky structure. The 
underlying parent material (C) is brown and grayish 
brown, finely stratifïed silt loam that is neutral in 
reaction. Crowley soils are stone free (Fig. 18). 

The profile described is on an easterly aspect at an 
elevation of 1170 m along the west side of Chuwanten 
Creek (49”2.8’N, 120”43.7’W). 
Horizon Depth 

cm 
L-F 

Ael 

Ae2 

5-O Litter of dead leaves, needles and 
twigs. 

S2.5 Dark gray (10YR 4/1 m, 6/1 d); silt 
loam; weak, coarse granular; fria- 
ble; abundant, fine roots; abrupt, 
wavy boundary; pH 4.5. 

2.5-12 Grayish brown (10YR 4/2 m, 512 
d); silt loam; moderate, fine 
granular; friable; abundant, fine 
roots; abrupt boundary; pH 5.5. 

AB 12-20 

BA 20-30 

Bt 

BC 

C 

30-45 

45-7.5 

75+ 

Dark brown (10YR 4/3 m, 5/3 d); 
silty clay loam; strong, medium 
subangular blocky with weak, 
horizontal stratification; firm; few, 
fine roots; clear boundary; pH 5.9. 
Dark grayish brown (10YR 4/2 m, 
7/2 d); silty clay loam; strong, 
medium subangular blocky; fïrm; 
few, fine roots; common, thin clay 
films on ped faces; clear boundary; 
pH 5.9. 
Dark yellowish brown (10YR 41’4 
m); heavy clay; strong, medium 
subangular blocky; frrm; few, fine 
roots; common, moderately thick, 
clay films on ped faces; gradua1 
boundary; pH 5.7. 
Brown (10YR 5/3 m); silt loam; 
strong, medium subangular blocky; 
fïrm; few, fine roots; common, 
moderately thick clay films on ped 
faces; diffuse boundary; pH 6.2. 
Brown and grayish brown (10YR 
5/3 and 2SY 5/2 m); silt loam; 
finely-stratified breaking into coarse 
pseudoblocky; very firm; no roots; 
black organic staining on the ped 
faces; pH 6.6. 
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Fig. 18. Soi1 profile of Crowley silt loam. 

Range in characteristics. The solum has an 
average thickness of 75 cm. The Ae horizon is 10-20 cm 
thick, grayish brown, granular silt loam. The Bt is a 
yellowish brown, silty clay or heavy clay 10-20 cm thick. 
A Ck horizon is generally present below a depth of 1.2 m. 

Distribution and extent. These soils occur mainly 
along the Similkameen River and its tributaries from 
Copper Creek southwest to Castle Creek. They 
predominate on about 600 ha. 

Landform and parent material. The Crowley soils 
occur along the sides of some of the stream valleys 
formed after ice-dammed glacial lakes were released. 
They developed on the remnants of glacial-lake 
sediments. Geological erosion tut into these deposits 
leaving what appear to be gently sloping, dissected 
terraces with strongly and very steeply sloping sides. 

Vegetation. The vegetation consists of a dense 
forest of Engelmann spruce and subalpine fir with a 

ground caver of grouseberry. Where there has been fïre 
disturbance, the areas corne back in lodgepole pine with 
a ground caver of Canadian bunchberry, glandular- 
leaved Labrador tea, pine grass, and mosses. 

Drainage and permeability. Crowley soils are well 
drained and moderately permeable. 

Similar series. The Arcat soils have developed on 
similar parent material but in a drier climate and under 
a different vegetation. The surface horizons of the Arcat 
soils are not as acid as those of the Crowley soils and free 
lime occurs at about 67 cm. 

Associated soi&. The Crowley soils are associated 
with the Arrastra soils, which are well drained, 
moderately permeable Podzolic Gray Luvisols. The latter 
soils occur mainly in the Arrastra Creek valley north of 
Manning Park where the rainfall is higher. The Arrastra 
soils are characterized by a dark yellowish brown, friable, 
permeable loam horizon (BD in the Upper part of the 
profile. The horizon of clay accumulation (Bt) is within 
45 cm of the minera1 surface. 

Present use. 
timber production. 

The Crowley soils are very good for 
They are too densely forested for 

cattle grazing, but mule deer and elk are provided with 
browsing. 

Signijkant features. The dense soi1 layers may 
restrict root penetration for the growth of commercial 
forests. Their agricultural capability is limited mainly by 
climate to the production of perennial forage crops. The 
steep slopes and easily erodible parent material are 
hazardous. 

Map unit. The Crowley Map Unit occupies the 
dissected remnants of glacial-lake deposits along the 
valleys of the Similkameen River and other streams in 
the western part of the Princeton area. It consists of more 
than 80% Crowley soils with Arrastra soils as the minor 
components. 

Soils of the Crowley Map Unit are restricted by the 
climate to the production of perennial forage crops. 
Additional hazards are the steep slopes and the easily 
erodible nature of the parent material. The soils of this 
map unit are very good for the production of timber. 
Logged areas provide fa11 range for mule deer. 

CROWLEY MAP UNIT 

Bedrock 
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Table 12. Chemical and physical analyses of Crowley series 

Horizon Depth PH 
cm (in H,O) 

Organic 
matter 

% 

Ad c-2.5 
Ae2 2s 12 
AB 1.2-20 
BA 2C-30 
Bl 30-45 
BC 45-75 
C 75+ 

CEC 
meq/ 
lc@g 

Exchangeable cations BaSa 
meq/lOO g saturation 

Ca Mg K Na Ya 
Patticle size distribution, % 

sand mit clay fine clay 

4.5 
5.5 

c9 
5.7 
6.2 
6.6 

1.9 0.31 0.09 
1.8 0.47 0.35 
- - 
0.6 0.32 OS6 
0.8 0.48 0.40 
0.4 0.32 0.25 
- 0.33 0.24 

10.1 
17.8 

224 
51.8 
24.6 
23.6 

3.0 0.7 0.18 
6.2 1.9 0.12 
- - - 

14.9 5.5 0.6 oY 
34.2 15.4 1.1 0.27 
16.9 6.5 0.4 0.20 
16.3 6.4 0.3 0.25 

42.6 
SO.9 
- 

2 
97.5 
98.8 

42.7 49.4 2::; 0.1 
21.8 56.3 2.3 

- 

1.5 78.7 19.8 4.2 
0.8 70.9 28.3 2.7 

Dalby Series (Dal 
The Dalby soils are classifïed in the Rego Dark 

Brown subgroup. The soi1 profile shows little horizon 
development. The surface soi1 (Ah) is dark brown Ioamy 
sand or sandy Ioam, which is mildly alkaline in reaction. 
Beneath this horizon is 75 cm of grayish brown loamy 
Sand over a gravelly substratum. Calcium carbonate 
usually occurs at 45 cm or more below the surface. 

The profile described is located approximately 6 km 
southeast of Hedley. 
Horizon Depth 

cm 

A@ o-15 

Ah 1.5-30 

C 30-45 

Ck 45+ 

Very dark brown (10YR 2/2 m, 4/2 
d); sandy loam; weak, medium sub- 
angular blocky; friable; few, fine 
roots; abrupt boundary; pH 7.4. 
Very dark brown to very dark 
grayish brown (10YR 2.512 m, 
4.512 d); sandy loam; single grain; 
loose; few, fine roots; clear boun- 
dary; pH 7.4. 
Dark grayish brown (10YR 412 m, 
5.512 d); loamy Sand; single grain; 
loose; few, fine roots; pH 7.3. 
Grayish brown to dark grayish 
brown (10YR 4.512 m, 612 d); fine 
Sand; single grain; loose; very few, 
fine roots; moderately effervescent; 
pH 8.1. 

Range in characteristics. The Ah horizons are 
20-30 cm thick and loamy sand to sandy loam in texture. 
They are stone-free. Loose, coarse, calcareous grave1 
occurs at 100 cm below the surface. 

Distribution and extent. The Dalby soils occur on 
terraces along the Similkameen River mainly south of 
Hedley at elevations of 495-630 m. They predominate on 
about 350 ha. 

Landform and parent materials. The landforms 
are lower terraces with level and very gently sloping 
topography. The Dalby soils developed on stone-free, 

very coarse textured, weakly calcareous alluvium over a 
gravelly substratum. 

Vegetation. The native vegetation was bluebunch 
wheat grass, but overgrazing has caused drooping brome 
grass and scattered big basin sagebrush to become 
dominant. 

Drainage and permeability. The Dalby soils are 
well drained and rapidly permeable. 

Similar series. Keremeos and Rutland soils are 
somewhat similar to the Dalby soils. The surface 
horizons of the Keremeos soils are predominantly silt 
loam and they contain free calcium carbonate. The 
Rutland soils have a solum that averages only 30 cm 
thick and is often gravelly and cobbly. The land surface 
is often very cobbly and stony. 

Associated soils. The Dalby soils are associated 
with the Rutland and Keremeos soils on terraces of the 
Similkameen River valley southeast of Hedley. They are 
associated with the Stemwinder soils where fans along 
the valley wall impinge upon the terraces. 

Present use, The vegetation on Dalby soils provides 
spring grazing for livestock and winter habitat for mule 
deer and bighorn sheep. 

Sigrzzjkantfeatures. Irrigation cari increase greatly 
the productivity of the Dalby soils as well as widen the 
range of crops produced. The water requirement is 100 
cm per growing season. Without irrigation the 
agricultural capability is greatly restricted because of 
aridity during the growing season and the low available 
water-storage capacity of these soils. 

Map unit. The Dalby Map Unit occupies the lower 
terraces along the Similkameen River valley near Hedley. 
It consists almost entirely of Dalby soils. These soils have 
developed under grass and show little profile develop- 
ment other than a dark grayish brown, sandy loam or 
loamy sand surface soi1 over a light brownish gray, loamy 
Sand, parent material. 

The Dalby Map Unit provides spring grazing for 
livestock and winter habitat for mule deer and bighorn 
sheep. The productivity and range of crops cari be greatly 
increased by irrigation. 
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DALBY MAP UNIT 
STEEPLAND 

Bedrock 

Table 13. Chemical analyses of Dalby series 

Horizon Depth PH 
Enl (in H?O) 

Organic 
mattet 

% 

Total 
N 
% 

C:N 
ratio 

Conductivity CEC 
mS/cm 

Exchangeable cations 
meq/ 

Base 

@25”C 1mg 
meq/loog saturation 

Ca Mi? K Na % 

AN o-15 7.4 1.8 0.11 9.0 
Ah 1.5-30 

0.3 
7.4 12.9 

1.0 
11.3 

0.10 
10.0 

6.2 
0.5 0.17 100+ 

C 30-45 
0.2 

7.3 11.7 
0.7 

10.4 
0.07 5.7 

3.3 0.3 0.18 100+ 

Ck 45+ 
0.3 

8.1 10.2 
0.6 

8.7 
0.07 

1.6 
4.8 

0.3 
0.4 

0.17 100+ 
- - - - - - 

Etches Series (Et) 
The Etches soils are classifïed as Typic Mesisols. 

These soils show considerable variability in thickness, 
arrangement, and composition of organic layers within 
the control section depth of 160 cm. The surface tier is 
composed of dark brown and black, very strongly acid, 
fibrous peat. The middle and bottom tiers are layers of 
dark brown and black, semidecomposed plant remains, 
which are medium acid in reaction. A layer of volcanic 
ash 2.5-8 cm thick may occur at 45-60 cm below the 
surface. The substratum is a dark gray, mottled sandy 
loam, which is medium acid in reaction. 

The profile described is on a gently sloping easterly 
aspect 1830 m elevation near the headwaters of Smith 
Creek (49’15S’N, 120°19’W). 

Horizon Depth 
cm 

Of O-10 Litter of living sphagnum mosses 
and sedges; abrupt boundary. 

Oml 10-30 Very dark brown (10YR 2/2, 
broken face); partly decomposed 
moss and sedge peat; pH 4.7, 

Om2 30-60 Very dark grayish brown (10YR 
3/2 broken face); partly decom= 
posed sedge peat; abrupt boun- 
dary; pH 4.8. 

Volcanic 60-62.5 
ash 

Sand; abrupt boundary; pH 5.2. 
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Om3 62.5-87-t- Very dark grayish brown to dark 
brown partly decomposed sedge 
leaves and roots; pH 4.9. 

Range in characteristics. A layer of volcanic ash 
2.5-S cm thick usually occurs at 45-65 cm below the 
surface. The underlying minera1 soi1 is Sand or sandy 
loam. 

Distribution and extent. The Etches soils occur in 
small depressions in the western and northern parts of 
the area. They predominate on about 1300 ha. 

Landform and parent material. The landforms 
associated with the Etches soils are at elevations of 
1350-2160 m. The soils occupy small depressions and 
long narrow drainageways between steep mountain 
slopes. The Etches soils have developed on strongly acid 
organic materials (Fig. 19). 

Vegetation. Sedges dominate the native vegetation. 
Other plants include willows, glandular birch, and 
common Labrador tea. 

Drainage and permeability. The Etches soils are 
very poorly drained. 

Similar series. Coley soils are also Typic Mesisols, 
but they occur at lower elevations; their surface horizons 
are alkaline in reaction. 

Associated sois. Associated with the Etches soils 
are Terric Mesisols that usually occur around the edges 
of poorly drained depressions. Etches soils occur mainly 
with Wilbert, Lawless, Crowley, and Pasayten soils. 

Present use. The Etches soils are used for summer 
livestock grazing. Also, they provide summer browse for 



Fig. 19. Landscape associated with Etches peat. 

mule deer and moose. They are unsuitable for fores@ 
because of excess moisture. 

Signzjïcant features. Like the Coley soils, the 
Etches soils help to maintain an ecological balance by 
providing some wet areas in a predominantly arid area. 
Modification or alteration of wet areas should be 
undertaken with tare. 

Map unit. The Etches Map Unit occurs in the 
Thompson plateau and the mountains at elevations of 
1350-2160 m. It occupies small depressions and 
drainageways between steep mountain slopes. Sedges 
dominate the native vegetation. The unit is composed 
predominantly of Etches soils with minor inclusions of 

shallow, organic soils. These soils are very poorly 
drained. They have a fibrous peat surface over layers of 
semidecomposed, acid plant remains. 

Table 14. Chemical analyses of Etches series 

Horizon Depth PH Organic matter 
cm (in H,O) % 

Oml 10-30 4.7 76.1 
Om2 30-60 4.8 63.4 
Volcanic ash 60-62.5 5.2 10.8 
Om3 62.587+ 4.9 88.2 

ETCHES MAP UNIT 

Bedrock 



Galena Series (Ga) 
The Galena soils are classifïed in the Orthic Dark 

Gray subgroup. The solum is generally 30 cm or less in 
thickness, and is often gravelly and has cobbles on the 
surface. It has very dark brown and very dark grayish 
brown, sandy loam, surface horizons (Ahe) with weak 
granular structure, and a dark brown, gravelly loamy 
sand (Bm) with weak, granular structure. The 
substratum of grave1 and cobbles (IIC) starts abruptly at 
30 cm. It is neutral to mildly alkaline in reaction and free 
lime is not encountered above 1 m. 

The profile described is on a level terrace at 654 m 
elevation at the Radio Beam Station, Princeton 
(49”286’N, 120’29’W). This site has been fenced and 
protected since 1937. 
Horizon 

LFH 

Depth 
cm 

1.9-O Very dark brown (10YR 212 m, 4/1 
d); litter of grass, leaves, and moss; 
abrupt boundary; pH 6.5. 

Ahe O-10 Dark brown (10YR 3/3 m, 4/2 d); 
gravelly sandy loam; weak, fine 
subangular blocky; friable; abun- 
dant, fine roots; very stony; clear 
boundary; pH 6.5. 

Bm 10-22 Brown (10YR 413 m, 5/3 d); 
gravelly sandy loam; weak, medium 
subangular blocky; friable; plenti- 
ful, fine roots; very stony; clear 
boundary; pH 7.0. 

BC 

IIC 

22-33 Dark brown (10YR 3/3 m, 5/3 d); 
gravelly loamy Sand; single grain; 
loose; few, fine roots; very stony; 
abrupt boundary; pH 7.5. 

33-100 Cobbly gravelly Sand; single grain; 
loose; very few, fine roots; exceed- 
ingly stony, white siliceous coating 
on the underside of stones; no lime 
carbonate within 1 -rn of the 
surface; pH 7.5. 

Range in characteristics. The A horizons vary 
from 10 to 20 cm in thickness and range from sandy loam 

to gravelly sandy loam in texture. The brown, coarse 
textured B horizons are about 15 cm thick. 

Distribution and extent. The Galena soils occupy 
outwash terraces surrounding the village of Princeton at 
elevations of 690-900 m. These soils predominate on 
about 240 ha. 

Landform and parent materials. The Galena soils 
occur on outwash terraces and deltas. The topography is 
gently undulating. The parent material is a mantle of 
gravelly, sandy loam overlying cobbly gravelly sand 
derived from deposits of glacial outwash. 

Vegetation. The vegetation consists of Idaho 
fescue, bluebunch wheat grass, shaggy fleabane, and 
silky lupine. A few ponderosa pine stand singly or in 
groups of twos or threes in the grassland. 

Drainage and permeability. Drainage and per- 
meability are rapid. 

Similar series. Whipsaw soils have thinner Ah 
horizons than the Galena soils. The Asp soils have a very 
thin, degraded Ahe horizon and an Ae horizon. 

Associated soiïs. Galena soils occur with Whipsaw 
and Asp soils on outwash terraces and deltas. 

Present use. The Galena soils are used for 
short-term spring grazing and as a winter habitat for 
mule deer. In their natural state, they produce forage at 
about 765 kg/ha per year. 

Commercial fores@ is very severely limited by the 
soi1 moisture defïciency and the excessive stoniness of 
these soils. 

The gravelly substrate is used commercially for 
construction material. 

Sign@ant features. Irrigation Will increase pro- 
ductivity for forage and pasture, but stoniness and low 
available water-storage capacity are limiting factors. 

Map unit. The Galena Map Unit occupies 
outwash terraces north of the village of Princeton at 
elevations of 690-900 m. It is under grassland that is 
sparsely treed with ponderosa pine. 

The coarse textured, stony, dark gray Galena soils 
are the only ones recognized in the Galena Map Unit. 

GALENA MAP UNIT 
/ 

ALLEYNE 

/ 

Bedrock 



Grant Series (Gr) 
The Grant soils are Brunisolic Gray Luvisols. They 

have a thin litter of needles, moss, and decayed wood 
over a solum that contains a thin, discontinuous, grayish 
brown leached horizon (Ae), a dark brown sandy loam 
horizon (Bm) over a dark brown loam horizon (Bt) with a 
strong, medium subangular blocky structure that is very 
firm. The parent material (C) is a light olive brown loam, 
which is structureless, very firm, and slightly acid to 
neutral in reaction. Calcium carbonate generally occurs 
at depths of greater than 1.5 m from the surface. The 
Upper 30 cm of the profile is usually free of stones. 

The profile is on a northeasterly aspect at 
approximately an elevation of 1200 m on the Placer 
Mountain access road, (49’11.4’N, 120”32.O’W). 
Horizon Depth 

L-F 
cm 

10-O 

Ae o-1.3 

Bml 1.3-13 

Bm2 13-17 

Bm3 17-33 

Bt 33-52 

Litter of needles, moss, and 
decayed wood. 
Grayish brown (10YR 5/2 m, 712 
d); sandy loam; weak, medium 
granular; very friable; plentiful, 
fine roots; slightly stony; abrupt 
boundary; pH 4.5. 
Dark brown (10YR 4/3 m, 6/4 d); 
sandy loam; weak, medium sub- 
angular blocky breaking to moder- 
ate, medium granular; friable; 
plentiful, fine roots; slightly stony; 
clear boundary; pH 5.7. 
Brown (10YR 5/3 m, 7/3 d); sandy 
loam; weak, medium subangular 
blocky breaking to moderate, fine 
granular; friable; plentiful, fine 
roots; slightly stony; abrupt bound- 
ary; pH 6.0. 
Grayish brown (10YR 5/2 m, 7/2 
d); sandy loam; moderate, medium 
subangular blocky; fïrm; few, fine 
roots; moderately stony; abrupt 
boundary; pH 5.9. 
Dark brown (10YR 313 m, 6/2 d); 
clay loam; strong, medium sub- 
angular blocky breaking to strong, 

Table 15. Chemical and physical analyses of Grant series 

BC 

C 

9-60 

60+ 

fine granular; very fïrm; few roots; 
moderately stony; abrupt bound- 
ary; pH 5.8. 
Yellowish brown (10YR SA4 m, 6/6 
d); loam; amorphous breaking to 
weak, fine blocky; very fïrm; few 
roots; moderately stony; abrupt 
boundary; pH 6.4. 
Light olive brown (2SY 5/4-5/6 m, 
6/6 d); loam; amorphous; very fwm; 
very few roots; moderately stony; 
pH 6.4. 

Range in characteristics. The Ae horizon may be 
absent or up to 1.3 cm thick. The Bm horizons are 17-27 
cm in depth. The thickness of the solum is 60-120 cm 
and bedrock is more than 1.5 m below the surface. 

Distribution and extent. The Grant soils occur 
along the southern rim of the Princeton basin at 
elevations of 1200-1500 m depending on aspect. These 
soils predominate on about 1100 ha. 

Landform and parent material. The Grant soils 
occupy the Upper slopes of the sloping, fluted till plain at 
elevations of 1350-1500 m. They have developed on 
moderately coarse and medium textured till that is 
moderately deep, semiconsolidated, and weakly cal- 
careous. 

Vegetation. A dense forest of Engelmann spruce 
and subalpine fîr covers the Grant soils. Logged and 
burned areas have dense stands of lodgepole pine. 
Characteristic ground caver includes grouseberry. 
Canadian bunchberry, black blueberry, Oregon box- 
wood, and broad-leaved arnica. 

Drainage and permeabiiity. These soils are well 
drained and permeability is moderate. 

Similar series. Mazama soils are similar to Grant 
soils but lack the distinct argillic horizons of the Grant 
soils. Bull soils are mottled and have lower chromas 
throughout the solum. Connaly soils occur at lower 
elevations and lack the Brunisolic development in the 
Upper part of the solum. 

Associated soik The Grant soils are associated 
with the Bull soils, which occur on nearly level or 
toe-slope positions and with Gulliford soils in 
depressions. 

H0ri20Il Depth 
cm 

PH 
(in H,O) 

Organic 
mattec 

% 

Oxalate- 
extractable Parti& size distribution, % 

Fe Al Sand silt clay fine clay 
% % 

Ae O-l.3 4.5 2.56 - - - - 
BlIll 3.3-13 5.7 1.35 0.65 0.61 46.2 470 6.8 2.3 
Bm2 13-17 6.0 0.70 0.47 0.31 48.4 42.9 8.7 2.7 
Bm3 17-33 5.9 0.77 0.31 0.12 64.6 26.5 8.9 3.4 
Bt 33-52 6.0 1.08 0.46 0.20 42.4 28.1 29.5 13.1 
BC 52-60 6.4 - 0.58 0.20 44.8 33.6 21.6 8.8 
C 60+ 6.4 - os3 0.18 44.6 37.6 17.8 3.4 
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Present use. Coniferous trees on Grant and Bull 
soils have annual growth rates of 3.5-4.9 m’/ha. The 
moderately well drained Grant soils are best suited to the 
establishment and growth of lodgepole pine. The 
imperfectly drained Bull soils are best suited to the 
production of Engelmann spruce. These soils provide 
forage and winter habitat for mule deer and moose. The 
short growing season restricts the agricultural use of 
these soils to forage production and pasture. 

Sign@ant features. The cool climate and short 
growing season are the principal restrictions to the 

agricultural use of these soils. In addition, the Upper 30 
cm of soi1 contains little organic matter and the structure 
is unstable when disturbed. 

Map unit. The Grant Map Unit occurs at 
elevations of 1260-1500 m on the moderately sloping till 
plain along the southern rim of the Princeton basin. It is 
under a forest caver of Engelmann spruce and lodgepole 
pine. The map unit contains greater than 75% Grant 
soils with minor amounts of Bull and Gulliford soils. 

GRANT MAP UNIT 

Bedrock 

Henning Series (He) 
The Henning soils are classifïed as Orthic Dystric 

Brunisols (Fig. 20). The solum, overlain with a thin litter 
of needles and twigs, is a dark yellowish brown sandy 
loam seldom more than 30 cm thick. It may vary from 
slightly to very strongly acid in reaction. 

A thin, wavy, light gray leached horizon (Ae) may or 
may not be present. The IIC substratum, which starts 
abruptly under the solum, is a loose mixture of grave1 
and cobbles, which is slightly acid in reaction. A few 
stones occur in the solum and they are abundant below. 

The profile described is on a northeasterly aspect at 
1450 m elevation on Whistle Creek (49”18S’N, 
120’14.3 ‘W). 
Horizon Depth 

cm 

HC 33-50 Pale brown, very pale brown, and 
brownish yellow (10YR 6/3, 7/4, 
and 6/6 m, 713 and 613 d); cobbly 
sand and gravel; single grain; 
loose; few, fine roots; exceedingly 
stony; no coating of fine silt and 
clay on stones; pH 5.6. 

L-F 

Bm 

IIBC 

2-o 

O-12 

12-33 

Litter of dead needles and grasses, 
abrupt boundary. 
Dark yellowish brown (10YR 4/4 
m, 613 d); sandy loam; moderate, 
medium granular; friable; plentiful, 
fine roots; slightly stony; clear 
boundary; pH 5.6. 
Grayish brown (2SY 92 m, 10YR 
713 d); gravelly, sandy loam; weak, 
medium subangular blocky; very 
friable; abundant, fine roots; ex- 
ceedingly stony; moderately thick 
coating of fine silt and clay on 
stones; gradua1 boundary; pH 5.4. Fig. 20. Soi1 profile of Henning sandy loam. 
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Range in characteristics. Sandy loam, gravelly 
sandy loam, and gravelly loamy Sand are the soi1 types. 
The solum is 20-37 cm in thickness. A thin Ae horizon 
may be present but is not continuous. The quantity of 
stones varies from none to 30% in the solum and is more 
than 40% in the underlying (IX) material. 

Chemical analysis by the pyrophosphate method 
indicates that there is not sufftcient free iron and 
aluminum present for a Bf horizon. The map complexes 
also show that the Henning soils occur in areas 
dominated by Dystric and Eutric Brunisols rather than 
Podzols. 

Distribution and extent. The Henning soils occur 
along the valleys of the Similkameen River and its main 
tributaries at elevations of 1050-1350 m. They also occur 
on outwash deposits along old glacial meltwater channels 
on the Thompson Plateau at elevations of 1200-1500 m. 
They predominate on about 5250 ha. 

Landform and parent materials. The Henning 
series is composed of soils developed on very coarse 
textured outwash deposits. These deposits occur as 
terraces and deltas. The relief is mainly undulating with 
gentle slopes, but hummocky areas occur with slopes of 
9-15%. 

Vegetation. The vegetation consists of a medium 
dense forest of Engelmann spruce and subalpine fir with a 
ground caver of grouseberry. On the drier sites at lower 
elevations the ground caver is pine grass. Most of the 
soils are now under dense stands of lodgepole pine 

because the original timber was removed by tire or 
logging. 

Drainage and permeability, The Henning soils are 
rapidly drairied and permeability is also rapid. 

Similar series. Pasayten soils have podzolic B 
horizons; Asp soils have developed on neutral to slightly 
alkaline outwash deposits. 

Associated soils. Pasayten soils occur with the 
Henning soils. They are usually confïned to northerly 
aspects and more moist, cooler sites at higher elevations 
than the Henning soils. 

The Henning soils are also associated with the 
Wilbert and Alleyne soils and with the Iltcoola soi1 
complex along the Ashnola River. 

Present use. The wood productivity of these soils is 
2.1-3.5 mYha per year. A short growing season, low 
frost-free days, droughty summer conditions, stoniness, 
low available water-storage capacity, and steep slopes 
limit the Henning soils to perennial forage crops and 
light grazing. Mule deer use these soi1 areas as winter 
habitat. 

Sign#kantfeatures. The Henning soils are sandy, 
shallow, somewhat droughty, and stony. They are low in 
productivity of wood. They are suitable for light grazing 
after fires, which encourage grass growth. 

h4ap unit. The Henning Map Unit consists of 
Henning soils with a minor amount of Pasayten soils. 
The latter are confined to northerly aspects and moister, 
cooler sites at higher elevations. 

HENNING MAP UNIT 

LAWLESS 

Bedrock 

Table 16. Chemical analyses of Henning series 

Horizon Depth PH 
cm (in H*O) 

Oxalate- 
extractable 

Fe Al 
% % 

Pyrophosphate- 
extractable 

Fe Al 
% % 

Ca 

Exchangeable cations 
meq/lODg 

Mg K Na 

BSe 
saturation 

% 

Bm c-12 5.6 0.47 0.91 0.06 0.24 10.9 2.4 0.3 0.20 31.4 
IIBC 12-33 5.4 0.25 0.10 0.02 0.04 9.4 5.5 0.3 0.19 85.4 
11c 33-50 5.6 0.27 0.12 0.02 0.02 8.6 5.3 0.2 0.19 93.6 
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Iltcoola Soi1 Complex 
The Iltcoola soils are a grouping of undifferentiated 

Regosols. These soils show little profile development and 
are classified as Orthic, Cumulic, and Gleyed Regosols. 
The Upper part of the soi1 profile ranges from stone-free 
fine sand to cobbles and from a few centimetres to more 
than 30 cm in thickness. Buried layers of organic litter, 
representing old surfaces, are common throughout the 
Upper part of the profile. The substrata are stratified 
sands, gravels, and cobbles. Gleyed soils have mottling 
and du11 colors within 50 cm of the surface. These soils 
are noted for their variations rather than their 
similarities. 

The profile described lies between Highway 97 and 
the Similkameen River, east of Wolfe Lake at 585 m 
elevation (49’26.2’N, 120°18.0’W). It represents a gleyed 
member of the Iltcoola soi1 complex. 
Horizon Depth 

cm 
LFH 5-O 

Ah O-l.5 

Litter of leaves and needles and 
partly decomposed organic matter. 
Olive brown (2SY 4/4 m, 512 d); 
loamy Sand; moderate, fine platy 
breaking to weak, fine granular; 
friable; plentiful, fine roots; abrupt 
boundary; pH 8.2. 

cg 15-42 

IIC 42-45 

IICg 45-65 

HIC 65-100 

Very dark grayish brown (2SY 3/2 
m, 6/4 d); loamy Sand; common, 
fine, distinct, dark brown (7SYR 
4/4 m, 616 and 5/2 d) mottles; 
moderate, fine platy breaking to 
single grain; friable; plentiful, fine 
roots; abrupt boundary; pH 8.2. 
Olive brown (2SY 414 m); Sand; 
single grain: loose; few, fine roots; 
abrupt boundary; pH 8.2, 
Olive brown (2.5Y 414 m); fine 
sandy loam; common, fine, promi- 
nent (2SYR 5’8 m) mottles; single 
grain; loose; few, fine roots; abrupt 
boundary; pH 7.9. 
Cobbly sand and gravel; single 
grain; loose; very few, fine roots. 

Range in characteristics. Soils of the Iltcoola soi1 
complex vary widely as to stoniness, mottling, and 
gleying. An Ah horizon may or may not be present. 
Textures are predominantly sandy and buried layers of 
organic litter are common in the Upper part of the 
profile, 

Distribution and extent. The Iltcoola complex 
occurs along the channels of the Similkameen and 
Tulameen rivers and their tributaries. They predominate 
on about 750 ha. 

Landform and parent material. The landforms 
associated with the soi1 complex are the lowest terraces 
adjacent to streams and rivers and numerous small 
islands in the same channels. The landscape has low but 
uneven relief because of the shallow, abandoned river 
channels. The parent materials are coarse textured, 
cobbly, stratified, recent alluvial deposits in and along 
the water courses. 

Vegetation. The vegetation is stands of black 
cottonwood and willows with some trembling aspen and 
western red-osier dogwood. The ground has a sparse 
caver of grass and sedge. 

Drainage and permeability. These soils are very 
porous and drainage is rapid. 

Similar series. The Iltcoola soils resemble the 
Susap soils, but they lack the finer textured capping of 
the Susap soils and are coarse textured to the surface. 
Whereas the Iltcoola soils are on the lowest terraces and 
river islands, the Susap soils are at a slightly higher level 
and inundated only in years of exceptionally high water. 

Associated soils. Soils of the Iltcoola complex are 
associated with the Riddell, Asp, Stemwinder, Henning, 
Rutland, and Susap soils. 

Present use. The Iltcoola soils provide some early 
spring grazing for livestock. There is some hay in small 
areas, but only one tut is obtained each summer. 

Forest productivity of wood on some of these soils is 
3.5-4.9 m 3/ha per year. Black cottonwood grows on the 
wetter sites and the growth rate is high. 

Signzjkunt jèatures. These soils are important to 
the hydrological functioning of the Similkameen 
drainage system. Their very coarse textured, cobbly 
materials prevent rapid downcutting and reduce channel 
erosion. They usually occur where the valley widens out 
and the grade decreases SO that the streams are forced to 
deposit some of their sediments. The thickness of the 
alluvial deposits is not known, but a large volume of 
water moves through the open, cobbly material below the 
stream channel. 

Map unit. The Iltcoola Map Unit consists entirely 
of soils of the Iltcoola soi1 complex. This soi1 complex is a 
mixture of rapidly to imperfectly drained very coarse 
textured alluvial soils in and along the main streams of 
the Princeton area. The soils are frequently inundated by 
the spring runoff. The landscape has low but uneven 
relief. 

The Iltcoola Map Unit provides some early spring 
grazing and limited hay production for livestock. Mule 
deer use it as a winter habitat. Forest productivity for 
most species is limited with the exception of black 
cottonwood on the wetter sites. Because the map unit is 
frequently flooded, it is not well suited for campsites. 
However, it does provide easy access to the river channels 
for fïshing and in some cases swimming. 
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ILTCOOLA MAP UNIT 

LRR 

Keremeos Series (Ke) 
The Keremeos soils belong to the Rego Dark Brown 

subgroup, carbonated phase (shown on map legend as 
Carbonated Rego Dark Brown). They have a very dark 
grayish brown, moderately calcareous, silt loam or sandy 
loam surface horizon (Ahkp). There is no B horizon. The 
parent material (Ck, C) is a dark yellowish brown silt 
loam or sandy loam that becomes less calcareous with 
depth. Beneath this is a dark brown loamy sand 
substratum, which is moderately alkaline in reaction. 

The profile described is located east of the area, west 
of Cawston. 
Horizon Depth 

cm 
Ahkp o-22 Very dark grayish brown (10YR 

312 m, 4.592 d); silt loam; weak, 
medium subangular blocky break- 
ing to granular; friable; plentiful, 
fine roots; abrupt boundary; pH 
8.0. 

Ckl 22-57 

Ck2 57-72 

IICk 72+ 

Dark brown (10YR 4/3 m, 613 d); 
silt loam; amorphous; very friable; 
plentiful, fine roots; visible car- 
bonates; clear boundary; pH 8.2. 
Dark yellowish brown (10YR 4/4 
m, 6/3 d); silt loam; weak, medium 
subangular blocky; very friable; 
plentiful, fine roots; pH 8.0. 
Dark brown (10YR 4/3 m, 613 d); 
loamy Sand; amorphous; very 
friable to loose; very few, fine roots; 
pH 8.2. 

Range in characteristics. The surface horizon 
(Ahk) is 15-22 cm thick. 

The soils are moderately well drained; however, the 
water table cari fluctuate considerably and the 

evaporation of telluric waters from the soi1 surface 
maintains the concentration of free lime in it. 

Distribution and extent. The Keremeos soils occur 
along the Similkameen River southeast of Hedley. They 
predominate on about 150 ha. 

Landform and parent material. These soils occupy 
terraces with level to gently sloping topography. They 
have developed in a moderately alkaline and moderately 
coarse textured alluvium, which overlies a very coarse 
textured substratum of glacial outwash. 

Vegetation. The native vegetation is big basin 
sagebrush, drooping brome grass, and scattered clumps 
of giant wild rye grass. 

Drainage and permeability. The Keremeos soils 
are moderately well drained and moderately permeable. 

Similar series. Dalby soils are similar to the 
Keremeos soils in color, texture, parent material, and 
profile development; however, free lime usually occurs 45 
cm or more below the surface. 

Associated soi&. The Keremeos soils are associated 
with the Cawston soils. The latter are on similar parent 
material but occur where the water table remains close to 
the surface and drainage is poor. 

Present use. In the natural state the Keremeos 
soils provide forage for a limited amount of spring 
grazing for livestock. 

Irrigation is necessary for trop production and the 
soils have a water requirement of 75-112 cm per growing 
season depending on the texture. Under irrigation, tree 
fruits such as apples and pears may be grown. 

The winter temperatures, which are lower than 
those in the Okanagan Valley at the same elevation, are 
too severe for the stone fruits. Alfalfa is the main forage 
trop grown under irrigation. 

The areas of Keremeos soils are winter habitats for 
mule deer as well as a seasonal habitat for mourning 
doves, quail, and grouse. 
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Topography, lack of stones, and good drainage drained soils have developed under grass and show little 
make the Keremeos soils suitable for campsites. Soi1 profile development. The surface soi1 is dark grayish 
compaction by vehicular traffic may eventually cause brown, moderately alkaline, and may have a silt loam or 
drainage problems and the destruction of the vegetation sandy loam texture. The substratum is a moderately 
may create a dust problem. alkaline, stone-free loamy Sand. 

Signzj?cation jèatures. The water table of the 
Keremeos soils cari fluctuate considerably and evapora- 
tion of telluric waters from the surface soi1 maintains the 
concentration of free lime. In the natural state these soils 
are severely limited in agricultural capability by lack of 
moisture during the growing season and a low available 
water-storage capacity. 

The Keremeos Map Unit occupies the inner margins 
of the floodplain and broad terraces of the Similkameen 
River valley southeast of Hedley. This area is in the 
sagebrush vegetation zone with high summer tempera- 
tures and an annual precipitation of 225-275 mm. 

Lack of moisture and free lime in the soi1 make 
these soils unsuitable for forestry. 

MU~ unit. The Keremeos Map Unit consists 
almost entirely of Keremeos soils. These moderately well 

The Keremeos Map Unit provides spring grazing for 
livestock and winter habitat for mule deer and upland 
game birds. It has restricted use for campsites. Irrigation 
is necessary for trop production. The map unit is 
unsuitable for forestry. 

KEREMEOS MAP UNIT STEEPLAND 

Bedrock 

Table 17. Chemical analyses of Keremeos series 

Horizon Depth 
Enl 

PH 
(in H*O) 

Organic 
matter 

% 

Total 
N 
% 

C:N 
ratio 

Conductivity 
mS/cm 
@25T 

Ahkp O-22 8.0 3.1 0.19 9.5 0.6 
CkI 22-57 a.2 1.1 0.12 5.3 0.6 
Ck2 57-72 8.0 0.6 0.08 4.7 0.5 
IICk 72+ 8.2 - - - 0.7 

Larcan Series (Lc) 
The Larcan soils are classified in the Orthic Black 

subgroup (Fig. 21). The uppermost minera1 horizons (Ah) 
are thick, friable, dark-colored sandy loams and. loams 
with a high organic matter content. The underlying 
brownish-colored horizon (Bm) is sandy loam with a 
friable, moderate, medium subangular blocky structure. 
With depth the soil becomes grayer and paler brown and 
the content of coarse, angular rock fragments increases 
toward the bedrock. Calcium carbonate may be present 
in the parent material (C), as fine, white particles or on 
the underside of the rock fragments. Stones are present 
and are often in sufficient quantity to interfere with 
cultivation. 

The profile described is on a southwestern aspect at 
an elevation of 1530 m on Crater Mountain (49’09’N, 
120°03’30” W). 

Horizon Depth 
cm 

L 
Ah1 

Ah2 

2.5-O 
O-17 

17-24 

Litter of dead grass and twigs. 
Black (10YR 211 m, 3/1 d); sandy 
loam; moderate, fine granular; 
friable; abundant, fine roots; slight- 
ly stony; gradua1 boundary; pH 7.5. 
Very dark brown (10YR 212 m, 3/2 
d); sandy loam; weak, coarse gran- 
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Bml 24-38 

BC 38-72 

C 72-135 

Ck 135+ 

ular; very friable; abundant, fine 
roots; slightly stony; clear bound- 
ary; pH 7.3. 
Dark brown (10YR 3/4 m, 4/3 d); 
sandy loam; moderate, medium 
subangular blocky; friable; plenti- 
ful, fine roots; slightly stony; clear 
boundary; pH 7.2. 
Brown (IOYR 4/‘3-5/3 m, 6/3 d); 
gravelly sandy loam; moderate, 
coarse subangular blocky; friable; 
plentiful, fine roots; moderately 
stony; clear boundary; pH 7.2. 
Dark yellowish brown to yellowish 
brown (10YR 4/4-514 m, 6/4 d); 
sandy loam; strong, coarse pseu- 
doblocky; friable; few, fine roots; 
moderately stony; abrupt bound- 
ary; pH 7.0. 
Grayish brown and olive brown 
(2.5Y 414 m, 6/2 and 614 d); loam; 
moderate, medium pseudoblocky; 
friable; very few, fine roots; moder- 
ately stony; pH 9.3. 

Range in characteristics. The Ah horizons are 
1.5-25 cm thick, black, and range from sandy loam to 
loam in texture. Stoniness is slight to moderate in the 
surface horizons and gradually increases with depth. 
Bedrock usually occurs at 0.7-3 m below the surface. The 
Bm horizons are brownish and 1.5-50 cm thick. The 
parent material is highly base saturated and if free lime 
is present it is found on the underside of rock fragments. 

Distribution and extent. These soils occur toward 
the eastern boundary of the area on both sides of the 

Fig. 21. Soi1 profile of Larcan sandy loam. 

Similkameen River and in the Okanagan Range. They 
predominate on about 4150 ha. 

Landform. The Larcan soils occupy the open, 
grassy slopes of the Thompson Plateau above the 
Similkameen River valley and in the Okanagan Range. 
Elevations are 10X-2040 m on steep, south-facing, 
glaciated slopes. The soils have developed on shallow 
glacial till that was overlain by a thin deposit of volcanic 
ash. The material is moderately coarse textured, weakly 
calcareous, and unconsolidated. 

Vegetation. Grass vegetation dominates the Lar- 
cari soils. In the native state bluebunch wheat grass and 
prairie koeleria prevail below a 1350 m elevation. A wide 
variety of forbs such as silky lupine and timber 
milk-vetch is present. Overgrazing of the climax varieties 
has led to scrub communities dominated by prairie 
koeleria and Sandberg’s blue grass below 1350 m and by 
big mountain sagebrush and prairie koeleria above 
1350 m, 

Drainage and permeability. The Larcan soils are 
well drained and have rapid permeability. 

Similar series. The Princeton soils have similar 
morphology but deeper profiles than the Larcan soils. 
They occur on drumlinized till plains at elevations below 
1050 m. Nickel Plate soils are similar in appearance and 
occur in the same locale, but they have developed on 
gravelly colluvium. 

Associated soils. The Larcan soils are associated 
with the Cahill soils, which occur on steep slopes and 
ridge tops where bedrock lies less than 50 cm from the 
surface, The Cahill soils have moderately thick, black, 
friable sandy loam and loam surface horizons (Ah) 
overlying dark brown and yellowish brown, sandy loam 
horizons (Bm, BC). They have developed on sandy loam 
till that was overlain by 25-50 cm of volcanic ash. The 
Larcan soils are also associated with the Alleyne, Nickel 
Plate, and Wilbert soils. 

Present use. The principal use is grazing for 
livestock and wildlife. Productivity of the range could be 
increased by restricting grazing and seeding to hardy, 
drought-resistant, perennial grasses. 

Wildlife, particularly California bighorn sheep, use 
the lower slopes of the Larcan soils as winter grazing. 

Signzjkant features. The productivity of Larcan 
soils could be increased if these soils were better 
managed. Overgrazing has caused an invasion of 
undesirable species. Reseeding to drought-resistant 
grasses and a judicious use of fertilizers could greatly 
improve the usefulness of these soils. 

Map unit. The Larcan Map Unit occupies most of 
the open, grassy south-facing slopes and knolls in the 
Thompson Plateau and the Okanagan Range. The map 
unit consists of about 80% Larcan soils and 20% Cahill 
soils. The principal use of the map unit is for grazing by 
livestock and wildlife. Productivity of this range could be 
increased by restricting grazing and seeding to hardy, 
drought-resistant, perennial grasses. 

Wildlife, particularly California bighorn sheep, use 
the lower slopes of the Larcan Map Unit as winter range. 
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LARCAN MAP UNIT 

Bedrock 

North 

Table 18. Chemical and physical analyses of Larcan series 

Base 
HlXiZOfl 

Parti& size 
Depth pH Organic 

Exchangeable cations 
Total C:N CEC 

(in H,O) N 
meq/lOOg saturation distribution, % 

cm matter ratio meq/ Ca Mg K Na % sand silt 
% % -lOOg 

clay fine clay 

Ah1 O-17 7.5 9.3 0.45 12.0 28.0 22.2 3.6 3.0 0.06 100+ 65.0 25.5 9.5 1.9 
Ah2 17-24 7.3 4.3 0.23 10.9 17.4 11.7 4.2 2.0 0.04 100+ 67.2 24.7 8.1 2.2 
BIIl 24-38 7.2 1.6 0.10 9.0 13.6 7.1 4.8 0.8 0.09 98.0 68.6 21.5 9.9 3.6 
BC 38-72 7.2 0.5 0.04 7.5 10.0 3.6 5.1 0.3 0.61 96.0 69.3 22.2 8.5 

C 72- 135 7.0 0.7 0.04 10.0 19.1 4.4 9.7 0.5 1.82 86.0 58.7 25.4 15.9 
Ck 13s 

2 
9.3 0.3 - - 24.7 20.6 17.1 0.5 3.52 100+ 51.2 32.9 15.9 6.9 

Lawless Series (Lw) 
The Lawless soils are classifïed as Orthic 

Humo-Ferric Podzols (Fig. 22). They are moderately 
deep and have thin, organic layers (L, P, and H) over a 
thin, discontinuous, light gray leached horizon (Ae). The 
subsoils are yellowish brown loams that are often 
gravelly. Sandy loam was the only soi1 texture recognized. 

The profile described is on a westerly aspect at an 
elevation of 1560 m on the south side of Arrastra Creek 
(49”23.2’N, 120“48S’W). 
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Horizon Depth 
cm 

L 14-12 Litter of fresh coniferous needles; 
abrupt boundary. 

F 12-2.5 Partly decomposed wood and twigs; 
abrupt boundary. 

H 2.5-o Weil-decomposed organic matter; 
abrupt boundary. 

Ae O-l.3 Gray (10YR Vl m, 711 d); sandy 
loam; single grain; loose; few, 



medium and coarse roots; no 
stones; abrupt boundary; pH 4.3. 
Yellowish red (SYR 416 m, 10YR 
5’6 d); sandy loam; weak, fine 
subangular blocky breaking to 
weak, medium granular; friable; 
few, medium and coarse roots; no 
stones; abrupt boundary; pH 5.2. 
Yellowish brown (10YR 5/6 m, 
614 d); loam; moderate, medium 
and fine subangular blocky; friable; 
few, medium and coarse roots; 
slightly stony; clear boundary; pH 
5.6. 

Bfl 1.3-5 

Bf2 5-15 

Bm 15-22 

BC 22-55 

C 55-120 

Yellowish brown (10YR 5/4 m, 6/4 
d); loam; moderate, medium sub- 
angular blocky; friable; few, 
medium and coarse roots; slightly 
stony; clear boundary; pH 5.8. 
Light olive brown (2.5Y 5/4 m, 5Y 
7/2 d); sandy loam; moderate, 
coarse subangular blocky; firm; 
very few roots; moderately stony; 
gradua1 boundary; pH 6.0. 
Light olive brown to olive brown 
2.5Y 5/4-4/4 m, 5Y 6/3 d); 
loam; strong, coarse subangular 
pseudoblocky; firm; no roots; very 
stony; common, thin clay films on 
the ped faces; pH 6.1. 

Range in characteristics. The solum is 25-50 cm 
thick. Stoniness increases with depth. Bedrock occurs at 
a depth of 1.5 m or more. The Ae horizon is very thin, 
gray to Iight gray, sandy loam. The B horizons are 22-45 
cm thick, yellowish red to yellowish brown, sandy loam to 
loam. The C horizon is light olive brown to brown and 
moderately to slightly acid. Textures range from sandy 
loam to loam and the horizon is usually very stony. 

Distribution and extent. The Lawless soils and 
their associates occur over a large area in the southeast 
quarter and the western third of the area. These soils 
occupy approximately 30% of the area and predominate 
on about 127 200 ha. 

Landform and parent materials. The Lawless soils 
occur in the mountainous part of the area at elevations of 
1200-1650 m. They are on steep to extremely steep slopes 
and ridges of moderate and high relief. The parent 
materials are moderately acid colluvium and till derived 
from weathered basalt, argillites, and granodiorites. 

Vegetation. The Lawless soils are covered by dense 
coniferous forest of Engelmann spruce, subalpine fïr, 
Rocky Mountain Douglas&, mountain hemlock, 
western red cedar, and western white pine. Common 
plants of the understory are grouseberry, Canadian 
bunchberry, northern twinflower, Oregon boxwood, and 
one-sided wintergreen. 

Drainage and permeability. Surface drainage is 
good but is restricted in some areas of low and moderate 

Fig. 22. Soi1 profile of Lawless sandy loam. 

relief. Surface horizons are moderately permeable as are 
the subsoils. 

Similar series. Nicomen, Coquihalla, Mazama, 
and Wilbert soils are similar. Nicomen soils have Ae 
horizons that are 2 cm or more thick. Coquihalla soils 
have reddish B horizons and the Upper ones contain 
more than 10% organic matter. Mazama and Wilbert 
soils have B horizons that do not meet the chemical 
requirements for podzolic B horizons. 

Associated soils. Lawless soils are associated with 
several other soils in the Princeton area. Skaist soils are 
similar to the Lawless ones but are less than 50 cm thick. 
These soils occupy the tops of ridges and convex slopes. 
The Nicomen soils occur at the base of steep slopes. The 
Coquihalla soils occur in the midslope position of very 
steep, west-facing slopes of Skaist Mountain. The 
Gulliford soils are poorly drained. They have developed 
on till and colluvium and occur on gentle slopes breaking 
to steep slopes along drainageways. 

Present use. Mule deer use sections, of Lawless 
soils for summer habitat. Blue and willow grouse also 
inhabit them. The forest is too dense for extensive 
grazing of domestic cattle but has a high value for 
forestry. 

Signzjïcant features. The deep, well drained 
Lawless soils are suited to the growth of Engelmann 
spruce particularly at the base of steep slopes. 
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Productivity of wood is 6.3-7.7 m3/ha per year and 
frequently exceeds this volume. 

Map units. Three map units were established in 
the Princeton area. The Lawless 1 Map Unit contains at 
least 60% Lawless soils and up to 40% Skaist soils. This 
map unit occupies the steep and very steep slopes in the 
mountainous terrain on the west side of the Princeton 
area and the steep slopes of the Thompson Plateau. The 
soils are unsuited to agriculture but have a high 
capability for timber production. Secondary uses are 
wildlife habitat and watershed protection. 

The Lawless 2 Map Unit contains at least 60% 
Lawless soils and up to 40% Gulliford soils along with 

Bedrock 

small units of organic soils. It occurs mainly on the 
higher parts of the Thompson Plateau of low and 
moderate relief such as the Wilbert Hills. This map unit 
has some limited use as summer range for livestock and 
wildlife. Some selective logging of Engelmann spruce 
may be undertaken. 

The Lawless 3 Map Unit contains 50% Lawless soils 
and 50% Nicomen and Coquihalla soils. It occurs on very 
steep and steep slopes of the Skaist Range that have 
northerly and westerly aspects. The soils are well 
drained, moderately permeable, and frequently stony. 
This map unit is used for forestry and wildlife habitat. 

Table 19. Chemical and physical analyses of Lawless series 

Oxalate- Pyrophosphate- CEC Base Parti& sire 
Horizon Depth 

Exchangeable cations 
pH Organic Total C:N extractable extractable saturation 

cm (in H*O) matter N ratio Fe 
meq/ meq/lOOg distribution,% 

Fe Al % sand silt 
% Yo % % 

1OOg Ca Mg K Na 
% % 

clay 

Ae O-l.3 4.3 1.0 0.03 16.8 0.14 0.05 0.05 o.i)6 - - - - - - - _ _ 
Bfl 1.3-S 5.2 4.7 0.09 30.5 1.89 1.95 0.36 0.45 - - - - - - - - _ 
Bf2 5-15 5.6 2.8 0.07 24.4 1.35 1.53 - - 14.7 3.1 0.4 0.3 0.2 1 27.5 48.2 42.1 9.7 
Bm 15-22 5.8 2.3 - - 0.97 0.8s 0.29 0.23 14.6 5.7 1.1 0.3 0.20 50.0 43.8 39.9 
BC 22-55 

16.3 
6.0 0.7 - - 0.21 0.06 0.07 0.05 6.9 5.0 0.8 0.1 0.19 89.2 47.9 45.5 6.6 

C SS-120 6.1 0.4 - - 0.26 0.07 - - 8.1 5.8 1.5 0.2 0.19 94.2 42.5 46.8 10.7 

Manning Series (Ma) 
The Manning soils are classifïed as Humic Luvic 

Gleysols. They have a thick, very dark grayish brown, 
neutral, sandy loam surface horizons (Ah) over a mottled 
and gleyed loam leached horizon (Aeg) and a 
dark-colored, gleyed loam illuviated horizon (Btg). Below 
the solum, which has an average thickness of 75 cm, is a 
dark yellowish brown, moderately alkaline, gleyed loam 
parent material (Ckg). Beneath this is a substratum of 
loose sand and grave1 (IICg). 

The profile described is north of the area on the 
north side of Hayes Creek at an elevation of 855 m 
(49O37.3 N, 120”21.7’W). 

Horizon Depth 
cm 

AP O-20 Very dark grayish brown (10YR 
3/2 m); sandy loam; moderate 
subangular blocky breaking to 
coarse granular; friable; pH 7.0. 
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Ah 20-30 

A% 30-50 

Btg 50-72 

Ch 72-90 

IICg 90+ 

Dark brown (10YR 3/3 m, 4/2 d); 
sandy clay loam; moderate sub- 
angular blocky; friable; pH 7.5. 
Very dark grayish brown (10YR 
3/2 m, 4/2-4/1 d); sandy clay loam; 
weak subangular blocky; friable; 
pH 7.0. 
Dark grayish brown (10YR 4/2 m, 
512 d); clay loam; moderate sub- 
angular blocky; plastic; pH 7.5. 
Dark yellowish brown (10YR 3/4 
m, 92 d); sandy clay loam; 
amorphous; plastic; pH 8.0. 
Sand and gravel; single grain; 
loose. 

Range in characteristics. The solum is about 75 
cm thick and usually contains less than 5% pebbles. The 
A horizons are dark grayish brown and dark gray sandy 
clay loam 37-50 cm thick. The Bt horizons are grayish 
brown sandy clay loam about 25 cm thick. Distinct, 
prominent mottles occur in the A and B horizons. The 
Ckg horizon overlies loose sand and grave1 at about 1 m. 

Distribution and extent. The Manning soils occur 
along the Similkameen River and along Willis Creek. 
They predominate on about 65 ha. 

Landform and parent materials. These soils 
occupy a fan apron-terrace complex along Willis Creek 
at an elevation of 870 m and a low terrace adjoining the 
Similkameen River. The topography is very gently 
sloping and undulating. The parent material is medium 
textured alluvium and colluvium over a very coarse 
textured substratum of loose sand and gravel. 

Vegetation. The native vegetation is a ground 
caver of sedges and scattered clumps of willows. 

Drainage andpermeability. The Manning soils are 
poorly drained. Although a high water table restricts 
drainage for most of the year, the soils have moderate 
permeability. 

Similar series. The Gulliford and Quinescoe soils 
are Gleysols, but they lack Ae and B horizons. 

Associated soiïs. Manning soils are associated with 
Riddell and Iltcoola soils. 

Present use. In the natural state these soils are 
used for livestock pasturing and native forage. One tut of 
native hay per year is obtained. Some potential use for 
migrating waterfowl is indicated. 

Significant features. The Manning soils cari be 
drained for the production of forage and pasture, but 
supplemental irrigation may be necessary. These soils 
have moderate limitations for forestry. 

A4ap unit. The Manning Map Unit occupies fan 
apron and terrace complexes along the Similkameen 
River and Willis Creek. Elevations are 600-870 m. 

The Manning Map Unit consists almost entirely of 
Manning soils developed on stone-free, fine, loamy and 
clayey alluvium and colluvium over a fragmenta1 
substratum. These soils have thick, dark-colored surface 
horizons over moderately deep, gleyed and mottled,. 
eluvial and illuvial horizons. They are poorly drained and 
have a high water table throughout most of the year. 

Use of the soils on the Manning Map Unit is 
restricted because of excessive wetness. Drainage wiI1 
permit the production of forage and pasture. In its 
natural state, one tut of native hay per year is obtained. 

This map unit is limited for forestry but does have a 
fair potential for migratory waterfowl. 

MANNING MAP UNIT 

ILTCOOLA 
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Mazama Series (Mz) 
The Mazama soils are classilïed as Eluviated Eutric 

Brunisols (shown on map legend as Degraded Eutric 
Brunisols). They have thin litter horizons (L,F) over a 
thin, distinct, light-colored leached horizon (Ae). Next 
follows dark yellowish brown and olive brown, friable, 
moderate, coarse granular, sandy loam horizons (Bm). 
There is a clear break with a succession of gray and 
grayish brown AB to BA horizons to a depth of 110 cm. 
These sandy loam horizons have moderate, medium 
blocky structure, which is friable when moist but 
markedly hard when dry. A series of dark yellowish 
brown clay bands, 0.5-3.7 cm thick are usually present 
at depths of 75-150 cm in the profile. The bands are 
usually coated on the Upper surface with light gray 
silica and a mat of fine roots. Dark grayish sandy loam 
horizons (CB, C) occur below a depth 2 m. 

The profile described is on a southwestern aspect at 
an elevation of 1530 m near Paradise Lake north of the 
area (49’57’N, 120”17’W). 
Horizon 

L 
F 
Ae 

Bml 

Bm2 

AB 

Depth 

2.G.5 

0.5-O 
o-o.5 

OS-10 

10-30 

30-52 

(A and B)152-60 

Litter of needles, twigs, and leaves. 
Partly decomposed pine needles. 
Very dark grayish brown (10YR 
312 m, 6/2 d); sandy loam; mod- 
erate, fine granular; friable; plen- 
tiful, fine roots; slightly stony; clear 
boundary; pH 5.3. 
Dark brown to dark yellowish 
brown (IOYR 4/3-4/4 m, 6/3 d); 
sandy loam; moderate, coarse 
granular; friable; abundant, fine 
and medium roots; slightly stony; 
gradua1 boundary; pH 5.8. 
Olive brown (2SY 4/4 m, 10YR 
713 d); sandy loam; moderate, 
coarse granular; friable; plentiful, 
fine roots and few, medium roots; 
slightly stony; clear boundary; 
pH 6.1. 
Light olive brown and gray (2SY 
514 m and SY 5/1 m, 10YR 7/1 d); 
sandy loam; moderate, fine sub- 
angular blocky breaking to mod- 
erate, medium granular; friable; 
few, fine roots; moderately stony; 
clear boundary; pH 6.1. 
Gray(5Y 5/1 m, 2SY 5/2 m); sandy 
loam; few, medium, faint, olive 
brown (2SY 4/4 m) mottles and 
white (10YR 8/1 d) on the surface 
with pale brown (10YR 6/3 d) in- 
side the peds; moderate, medium 
blocky with pronounced horizontal 
cleavage, breaking to moderate, 
fine blocky; lïrm; few, fine roots; 
moderately stony; clay bridging 
between soi1 particles; clear bound- 
ary; pH 5.9. 

(A and B)2 60-92 

(B and A)1 92-130 

(BandA)2 130-155 

C 155+ 

Light olive gray and light gray 
(SY 6/2 and 7/1 m); sandy loam; 
common, medium, faint, dark gray- 
ish brown (2SY 412 m) mottles and 
white (10YR 811 d) on surface of 
peds and pale brown (10YR 6/3 d) 
inside; moderate, medium blocky 
with horizontal cleavage; fïrm; 
few, fine roots; moderately stony; 
common, thin clay films on ped 
faces; abrupt boundary; pH 6.0. 
Olive gray (SY 5/2 m, 1OYR 712 d) 
on surface of the peds and pale 
brown (10YR 613 d) inside; sandy 
loam; strong, medium blocky; very 
iii-m; very few, fine roots; very 
stony; common, thin clay films on 
ped faces; clear boundary; pH 6.5. 
Dark grayish brown (2SY 4/2 m, 
2SY 7/2 d); sandy loam; strong, 
medium blocky; very firm; very 
few, fine roots; very stony; few, fine 
clay films on ped faces; clear 
boundary; pH 7.0. 
Dark grayish brown (2SY 412 m, 
2SY 7/2 d); sandy loam; strong, 
medium pseudoblocky; very tïrm; 
no roots; very stony; no clay films; 
pH 7.0. 

Range in characteristics. The combined thickness 
of the A and B horizons is 150-180 cm. The surface 
horizons are moderately acid. The Ae horizon is very 
thin. The dark yellowish brown to olive brown Bm 
horizons are 1.5-30 cm thick, moderately acid, and have 
few stones. The subsurface horizons are gray to grayish 
brown, moderately acid, and moderately stony. These 
horizons are hard when dry in situ in the profile; they 
are friable when moist. The texture throughout the 
profile is a sandy loam. Thin, wavy bands of clay, 
cemented Sand, and silt particles may be present in the 
subsurface horizons. 

Distribution and extent. The Mazama soils occur 
on the Thompson Plateau to the north and east of 
Princeton at elevations of 1350-1500 m. They pre- 
dominate on about 840 ha. 

Landform and parent material. The characteristic 
landform has gently to moderately rolling ridge and swale 
topography. The till mantle ranges from less than 30 cm 
thick on the drumlin ridges to greater than 2 m thick on 
side slopes. It is weakly calcareous, moderately per- 
meable, friable when moist, and very hard when dry. 

Vegetation. Lodgepole pine dominates in medium 
dense stands with regeneration favoring Engelmann 
spruce and subalpine fir. The ground caver is grouse- 
berry with pine grass on the drier sites. 

Drainage andpermeability. The Mazama soils are 
well drained and have slow runoff and moderate 
permeability. 
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Siinilur series. Wilbert soils are similar in appear- 
ance to the Mazama soils but are classified as Eluviated 
Dystric Brunisols. Lawless and Nicomen soils have Bf 
horizons. Al1 these soils lack clay bands and clay bridging 
in the subsurface horizons. Alleyne soils have a very 
dark brown surface horizon (Ahe) and thick leached 
horizons (Ae). 

Associated soi&. The Mazama soils are associated 
with the following soils: 

Bankeir soils occupy the crests of small knolls and 
rock-cored ridges. The shallow sola overlie basaltic or 
granitic bedrock. Outcrops of bedrock and surface 
boulders are common. 

Pefferle soils occupy the lower part of the moderately 
sloping sides of the drumlins below the Mazama soils. 
They are imperfectly drained and exhibit mottling and 
gleying in the subsurface horizons. 

Gulliford soils occupy the depressions and drainage- 
ways between the drumlins. They are poorly drained 
and remain permanently wet throughout the year. 

Present use. The main use of Mazama soils is 
forest production. Lodgepole pine yields 3.5-6.3 m 3/ ha 
per year. Where topography permits, the Mazama soils 

cari be seeded to perennial grasses for grazing. Following 
logging operations and Eres, the grazing capacity may 
persist for a number of years, but the stocking rate of 
forage plants is low. Mule deer and some moose wintér 
in the sheltered sections. 

Sign@ant features. The Mazama soils cari be 
used for limited grazing where logging or buming has 
occurred. Also they cari be used to grow forage where 
the topography permits cultivation. However, the climate 
at the elevation of these soils greatly restricts the range 
of crops that cari be grown. 

Map unit. The Mazama Map Unit occupies the 
drumlinized till plain of the Thompson Plateau. It 
contains more than 60% Mazama soils and varying 
amounts of Pefferle, Bankeir, and Gulliford soils. 

Adverse climate, short, steep slopes, and shallowness 
to bedrock limit the use of the Mazama Map Unit for 
agriculture. Grazing is limited because of the dense 
forest caver of Engelmann spruce and lodgepole pine. 

Forest productivity of wood is moderately high in 
this map unit, averaging more than 6.3 m3/ha per year 
on Pefferle soils and 3.5-6.3 m3/ha on Mazama soils. 

Mule deer and some moose winter in sheltered 
areas. 

MAZAMA MAP UNIT 

Bedrock 

Table 20. Chemical and physical analyses of Mazama series 

Horizon Depth pH Organic Total 
cm (in H,O) matter N 

% % 

C:N 
ratio 

Oxalate- 
extractable 

Fe Al 
Yo % 

CEC Exchangeable @ions Base 
meq/ meq/lOO g saturation Pacticle size distribution, % 
1OOg Ca Mg K Na % sand silt Clay 

Ae o-o.5 5.3 4.11 0.05 45.0 0.48 0.27 a.7 2.2 0.4 0.5 0.21 37.1 66.9 29.7 3.4 
Bml 0.5-10 5.8 1.88 0.04 29.0 0.58 0.55 6.9 1.8 0.0 0.2 0.16 31.5 64.4 32.6 3.0 
Bm2 10-30 6.1 0.84 0.02 21.0 0.58 0.44 4.5 1.4 0.2 0.2 0.18 43.6 65.7 31.4 2.9 

cAAB,“d 52-60 30-52 6.1 6.0 0.10 0.17 0.01 0.01 14.0 7.5 0.44 0.50 0.06 0.06 4.3 4.0 2.7 2.5 0.9 0.9 0.2 0.2 0.22 0.20 93.3 95.5 63.4 63.8 32.6 33.4 4.0 2.8 
B) 1 

(A and 60-92 6.0 0.15 0.01 13.0 0.38 0.06 4.8 3.1 1.2 0.2 0.23 100 64.1 32.1 3.8 
B) 2 

(B and 92-130 6.5 - - - 0.30 0.06 0.5 4.1 2.2 0.2 0.26 100+ 57.5 37.1 5.4 

A) 1 
(B and 130-15s 7.0 - - - 0.26 0.06 6.9 4.5 2.3 0.2 0.28 100+ 57.4 37.6 5.0 

A) 2 
C 155+ 7.0 - - - 0.32 0.07 7.2 4.5 2.6 0.2 0.28 100+ 58.7 31.8 9.5 
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Nickel Plate Series (Np) 
The Nickel Plate soils are classifïed in the Orthic 

Black subgroup (Fig. 23). The black loam surface 
horizons (Ah) are about 30 cm thick. The subsoil 
horizons (Bm) are very dark grayish brown, permeable 
loam, which has moderately well developed, medium 
subangular blocky structure but does not have an 
increase in clay, organic matter, iron, or aluminum. The 
underlying horizon (C) is dark yellowish brown loam 
colluvium, which is semiconsolidated, permeable, and 
slightly acid to neutral in reaction. Calcium carbonate 
sometimes occurs in the C horizon. 

The profile described is on a southeastern aspect at 
an elevation of 1450 m on the Placer Mountain road 
(49’10S’N, 120’ 30.7’W). 
Horizon 

Ah1 

Ah2 

Bml 

Bm2 

C 

Depth 
cm 
O-12 

12-30 

30-42 

42-90 

90+ 

Black (10YR 2/1 m, 2/2 d); loam; 
weak, fine granular; very friable, 
soft; abundant, fine roots; slightly 
stony; gradua1 boundary; pH 6.7. 
Black (10YR 2/1 m, 3/2 d); loam; 
moderate, coarse granular; very 
friable, slightly hard: abundant, 
fine roots; moderately stony; clear 
boundary; pH 6.3. 
Very dark grayish brown (10YR 
3/2 m, 513 d); loam; moderate, 
medium subangular blocky; very 
friable, slightly hard; plentiful, fine 
roots; moderately stony; clear 
boundary; pH 6.3. 
Dark brown (10YR 3/3 m, 613 d); 
loam; strong, coarse subangular 
blocky breaking to moderate, 
medium granular; friable, hard; 
few roots; very stony; few, thin clay 
films in interstitial pores as bridges 
between grains; clear boundary; 
pH 6.3. 
Dark yellowish brown (10YR 414 
m, 5/4 d); loam; strong, coarse 
pseudoblocky breaking to moder- 
ate, medium pseudogranular; fïrm, 
hard; very few roots; very stony; 
pH 6.4. 

Range in characteriktics. Two soil textures are 
recognized, loam and sandy loam. The thickness of the 
Ah horizon is 20-40 cm. Stoniness is slight in the surface 
horizons and increases to moderate and very stony in the 
subsoil. Colors throughout the soi1 profiles are domi- 
nantly very dark grayish brown. 

Distribution and extent. The Nickel Plate soils 
are located mainly in the eastern half of the Princeton 
area. These soils predominate on about 940 ha. 

Landform and parent material. The Nickel Plate 
soils occupy steep, convex, south-facing slopes between 
1200 and 1800 m in elevation. These slopes break into 
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deep valleys or drainageways. The parent materials are 
medium and moderately coarse, slightly acid to neutral 
deposits, which include volcanic ash, colluvium, and till. 
Often 45-120 cm of sandy loam colluvium overlies sandy 
loam glacial till. The volume weight or bulk density of 
the colluvium is less than that of the glacial till. 

Vegetation. The vegetation consists of grasses and 
forbs with a few scattered lodgepole pine. Common 
grasses are bluebunch wheat grass, Idaho fescue, small 
western needle grass, and prairie koeleria. Some areas 
are covered heavily with big mountain sagebrush. 

Drainage and permeability. The Nickel Plate soils 
are well drained and rapidly permeable. 

Similar series. The Nickel Plate soils are similar to 
the Larcan soils in texture, reaction, drainage, and 
location. They differ because they have developed on less 
compact parent material and the subsoil is more 
permeable. The Ah horizons are usually thick and the 
organic matter changes gradually down through the 
profile. The Larcan soils have an abrupt change of 
organic matter content between the surface and sub- 
surface horizons. 

Associated soils. Strayhorse soils are the shallow 
associates of the Nickel Plate soils. They occur where 
rock is very close to the surface. 

Fig. 23. Soi1 profile of Nickel Plate sandy loam. 



Present use. The present use is for grazing. These 
soils also provide wintering sites for mule deer. A short 
growing season, steep dopes, stoniness, and shallowness 
to bedrock greatly limit the productivity of the Nickel 
Plate soils. 

Signijkant features. The Nickel Plate series con- 
sists of fertile, relatively stable soils developed under 

grassland. They occupy steep south-facing slopes that are 
somewhat droughty. 

Grazing should be controlled SO that it does not 
interfere with maintenance of the natural vegetation. 

Map unit. The Nickel Plate soils appear on the 
soi1 map as the Nickel Plate Map Unit (Np), which also 
contains a minor amount of Strayhorse soils. 

NICKEL PLATE MAP UNIT 
South 

WILBERT 

North 

Bedrock 

Table 21. Chemical and physical analyses of Nickel Plate series 

Horizon Depth pH Organic Total C:N 
cm (inH,O) matter N ratio 

oi. % 

Oxalate- Exchangeable cations Ba.S 
extractable CEC meq/lOO g saturation Parti& six distribution, % 
Fe Al meq/ Ca Mg K Na % Sand silt clay fine clay 
% % looe 

Ahl O-12 6.7 9.1 0.51 10.4 0.49 0.21 28.4 22.3 3.2 1.4 0.03 94.8 43.6 40.8 15.6 3.9 
Ah2 12-30 6.3 4.4 0.25 10.3 0.47 0.23 19.0 13.2 2.0 0.6 0.06 84.1 44.0 40.4 15.6 3.9 
Bml 30-42 6.3 1.7 0.11 9.2 0.39 0.16 12.9 9.5 1.3 0.3 0.08 
Bm2 42-90 6.3 1.0 0.09 6.8 0.37 0.14 13.5 10.4 1.5 0.2 0.06 

ii:4 4% - - - 
38.9 13.3 4.4 

C 90+ 6.4 0.6 0.04 8.0 0.31 0.12 10.7 7.8 1.3 0.2 0.06 87.2 - - - - 
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Nissen Series (Ni) 
The Nissen soils are classitïed in the Rego Black 

subgroup. They have a dark gray gravelly loam, or sandy 
loam surface (Ah), which grades into the underlying 
very dark grayish brown, weakly calcareous, gravelly 
loam parent material. There are no B horizons. 

The profile described is on a southwestern aspect at 
an elevation of 618 m and west of Hedley (49”22.3’N, 
120”7.6’W). 

Horizon 

Ah1 

Depth 
cm 

o-33 

Ah2 33-60 

Ckl 60-85 

Ck2 85+ 

Very dark gray to very dark grayish 
brown (10YR 3/1-3/2 m, 4/1- 
4/2 d); gravelly sandy loam; weak, 
fine granular; very friable; abun- 
dant, fine roots; very stony; diffuse 
boundary; pH 7.5. 

Very dark grayish brown (10YR 
312 m, 412 d); gravelly sandy loam; 
weak, fine granular; very friable; 
plentiful, fine roots; very stony; 
clear boundary; pH 7.7. 

Dark grayish brown (2SY 4/2 m, 
10YR 412 d); gravelly sandy loam; 
weak, fine granular; very friable; 
few, fine roots; very stony; weakly 
effervescent; calcium carbonate 
coating on the underside of stones; 
diffuse boundary; pH 7.9. 

Very dark grayish brown (2SY 
3/2 m, 10YR 412-512 d); gravelly 
loam; amorphous; loose; few, fine 
roots; exceedingly stony; calcium 
carbonate coating on stones; pH 
8.0. 

Range in characteristics. Gravelly loam is the 
dominant texture of the Nissen series. Gravelly sandy 
loam and loam also occur in the Nissen soils. The Ah 
horizons are 37-60 cm thick and although mildly alkaline 
in reaction, they are normally free of carbonates. They 
grade gradually into the moderately alkaline, gravelly 
loam parent material. These soils are usually moderately 
stony at the surface and become increasingly stony with 
depth. 

Distribution and extent. These soils occupy south- 
facing fans along the Similkameen River between Prince- 
ton and Hedley. They predominate on about 120 ha. 

Landform and parent materials. The landforms 
associated with Nissen soils are south-facing fans. The 
topography is steep irregular slopes. The Nissen soils 
have developed in deep, moderately coarse textured 
colluvium that is moderately stony at the surface and 
becomes exceedingly stony with depth. 

Vegetation. A distinguishing feature of the Nissen 
soils is the grass vegetation originally dominated by 
Idaho fescue, parsnip-flowered umbrellaplant, and 

bluebunch wheat grass. Overgrazing has caused an 
invasion of needle-and-thread grass, smooth sumac, 
and great mullein. The good growth of grass reflects a 
satisfactory moisture supply, which is the result of spring 
runoff from higher ground. The growth of grass is 
strong enough to hold the areas from invasion by trees. 

Drainage and permeability. The Nissen soils are 
rapidly drained and rapidly permeable. 

Similar series. The Stemwinder soils are in the 
Rego Dark Brown subgroup and have a brownish rather 
than very dark gray to black surface horizon. 

Associated soils. The Nissen soils are associated 
with the Stemwinder soils but occur higher up the slope 
near the apex of the fan. 

Presen t use. The Nissen soils provide spring and 
fa11 grazing for livestock and winter habitat for mule 
deer and California bighorn sheep. Forage yields are 
785-l 120 kg/ha per year. The stocking rate is about 0.8 
ha per animal unit month. 

Signzjkantfeatures. Under irrigation, forage pro- 
duction could be increased, but this practice is severely 
restricted by stoniness and steep slopes. The irrigation 
water requirement is about 100 cm. 

Map unit. The Nissen Map Unit occupies large, 
south-facing fans along the Similkameen River between 
Princeton and Hedley. It consists almost entirely of 
Nissen soils that have developed under grass and show 
little profile development other than a very dark gray, 
gravelly loam or sandy loam surface soi1 over a dark 
grayish brown, cobbly, gravelly loam parent material. 

The Nissen Map Unit provides spring grazing for 
livestock and winter habitat for mule deer and California 
bighorn sheep. Irrigation Will increase the productivity of 
forage, but stoniness and steep slopes often limit 
improvement. 

South 

NISSEN MAP UNIT 
North 

STEEPLAND 
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Table 22. Chemical and physical analyses of Nissen series 

Horizon Depth 
cm 

PH Organic Conduc- CEC Base 
(in H,O) tivity 

Exchangeable cations 
mater 

% 
meq/ 

mS/cm 
meq/lOOg saturation 

‘mg Ca Mg K 
Parti& size distribution, % 

Na 
@25”C 

% sand sdt clay the clay 

Ahl &33 7.5 4.7 0.2 19.6 
Ah2 

20.4 
33-60 

1.8 
7.7 1.1 2.2 0.04 100+ 

0.2 
54.0 

16.2 
35.4 10.6 

CL1 
18.6 

2.0 

6NE 
1.3 

7.9 0.9 0.07 
1.1 0.2 

100+ 59.3 
12.9 

32.4 
19.2 

8.3 1.0 
Ck2 SS+ 0.9 - - 8.0 0.7 0.09 1@J+ - - - - 

- - - - - - - - - - 

Pasayten Series (Py) 
The Pasayten soils are Orthic Humo-Ferric Podzols. 

They have a thin litter of dead needles, mosses, and 
leaves (L-F) over a solum that contains a thin, light gray 
leached horizon (Ae) and yellowish brown, loamy sand 
horizons (BD. The grave1 content increases 15-30% with 
depth in the solum. Abruptly under the solum is a 
substratum of grave1 and cobbles, which is loose and 
slightly acid in reaction. 

The profile described is on an easterly aspect at an 
elevation of 1440 m on Whistle Creek (49”18.4’N, 
120”15’W). 

Horizon 

L-F 

Depth 
cm 

3.7-o 

Ae o-2.5 

Bf 2.5-7 

Bm 7-17 

BC 17-60 

IIC 60+ 

Litter of needles, leaves, and twigs; 
abrupt boundary. 

Gray to light gray (10YR 6/1 m); 
sandy loam; weak, medium granu- 
lar; soft, very friable; plentiful, fine 
roots; abrupt, wavy boundary; 
pH 4.1. 

Yellowish brown (10YR 516 m); 
sandy loam; weak, medium granu- 
lar; soft, very friable; plentiful, fine 
roots; abrupt boundary; pH 4.6. 

Pale brown to yellowish brown 
(IOYR 6/3-5/4 m); sandy loam; 
weak, medium subangular blocky; 
friable; plentiful, fine roots; slightly 
stony; gradua1 boundary; pH 5.8. 
Light brownish gray (2SY 612 m); 
sandy loam; very faint mottles; 
weak, medium subangular blocky; 
slightly hard, friable; few, fine 
roots; very stony; gradua1 bound- 
ary; pH 6.2. 

Sand and gravel; single grain; 
loose; very few, fine roots; exceed- 
ingly stony. 

Range in characteristics. Two soi1 textures are 
recognized, gravelly sandy loam and loamy Sand. The Ae 
horizons cari be up to 2.5 cm thick but are usually less 
than 2 cm. The solum contains a varying amount of 
stones. Stoniness increases with depth in the profile. 

Distribution and extent. The Pasayten soils occur 
along the valleys of the Upper Similkameen and Ashnola 
rivers, the Pasayten River, Chuwanten Creek, and Ewart 
Creek at elevations of 1050-1800 m. They also occupy 
glacial meltwater channels within the Thompson Plateau 
and mountain regions. They predominate on about 7100 
ha. 

Landform and parent materials. The Pasayten 
soils occur on terraces along river valleys and in glacial 
meltwater channels. These soils have developed on about 
a metre of very coarse textured sediments overlying 
grave1 and cobbles. 

Vegetation. In most places the Pasayten soils have 
a caver of Engelmann spruce and subalpine fir at higher 
elevations. At lower elevations Engelmann spruce, 
mountain hemlock, western red cedar, and lodgepole 
pine are most common. Areas that have been burned 
have dense stands of lodgepole pine. The ground caver is 
grouseberry, Canadian bunchberry, Oregon boxwood, 
and mosses. Pine grass usually is absent. 

Drainage and permeability. The Pasayten soils are 
rapidly drained and rapidly permeable. 

Similar series. The Henning soils are similar to the 
Pasayten soils but lack Ae and podzolic B horizons. 

Associated soils. Henning soils occur in mountain 
valleys at lower elevations than the Pasayten soils and 
generally in sites with a southern aspect. They occur 
more frequently in the mountain-plateau transition 
further east where the rainfall is less and the 
evaporation-to-transpiration ratio is higher. 

Present use. These soils have little agricultural 
use. The forest stands are too dense to permit much 
grazing for domestic livestock. 

The production of wood is 2.1-7.7 m3/ha per year. 
At elevations above 1500 m, cold temperatures and the 
low available water-storage capacity of the soils lower the 
forest productivity to 2.1-3.5 m’/ha per year. 

Signiflcant features. These soils cari be used to 
produce perennial forage, if they are cleared of trees. 
Because of cool temperatures during the growing season, 
irrigation would do Me to increase productivity. 

The Pasayten soils are suitable for such recreational 
purposes as camping, hiking, and related activities. 

Map unit. The map unit may contain up to 20% 
Henning soils. 
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PASAYTEN MAP UNIT 

Bedrock 

Table 23. Chemical and physical analyses of Pasayten series 

HOti.?Ofl 
Oxalate- Pymphosphate- Base 

Depth pH Organic extractable extractable CEC 
(inH,O) matter n 

Exchangeable cations satu- 
cm Fe Al meq/ ration Parti& size distribution, % 

% % % 
meq/lWg 

% % mg Ca Mg K Na Y0 sand sdt &y fineclay 

Ae O-2.5 4.1 4.1 0.22 0.05 - - 9.4 0.7 0.4 0.3 0.07 15.1 51.3 44.7 4.0 0.8 
Bf 2.5-7 - 0.90 1.38 0.50 0.47 - - - - - - - - - _ 
Bm 7-17 

E 
1.s 0.60 1.29 0.07 0.13 7.4 0.4 0.3 0.2 0.05 13.3 61.6 36.9 1.5 - 

BC 17-60 6:2 0.4 0.32 0.06 0.03 0.02 4.8 3.0 0.9 0.1 0.06 85.7 61.9 35.7 2.4 0.5 

Penticton Series (Pe) 
The Penticton soils are classifïed in the Orthic 

Brown subgroup. They have little surface litter. The 
Upper horizons are brownish-colored silt loams with a 
granular or fine platy structure. The subsurface soi1 is silt 
loam, which is friable and has a subangular blocky 
structure. The parent material is grayish-colored, 
calcareous, glaciolacustrine sediments. The profile is 
‘medium acid to moderately alkaline in reaction from the 
surface downward into the parent material. 

The profile described is located in the Similkameen 
River valley near Keremeos. (Sprout and Kelley 1961). 

Horizon Depth 
cm 

AP 

Ah 

O-l.5 

15-33 

Grayish brown to dark grayish 
brown (2SY 4.5/2 d, 10YR 312 m); 
silt loam; weak, medium granular; 
very friable; abundant roots; clear 
boundary; pH 5.8. 
Grayish brown (2SY 5/2 d, 10YR 
312 m); silt loam; weak, medium 
granular; very friable; abundant 
roots; clear boundary; pH 7.1. 

Bm 33-62 

BCk 62-74 

Ckl 

Ck2 

74-100 

lOO+ 

Light brownish gray to grayish 
brown (2SY SS/2 d, 412 m); silt 
loam; moderate, medium to coarse 
subangular blocky; friable; plen- 
tiful roots; gradua1 boundary; 
pH 7.5. 
Light brownish gray (2SY 612 d, 
4.5/2 m); silt loam; amorphous; 
friable when moist; plentiful roots; 
clear boundary; pH 7.6. 
Light gray to light brownish gray 
(2.5Y 6.512 d, 4/2 m); silt loam; 
amorphous; friable; few to plentiful 
roots; precipitated lime in root 
channels; gradua1 boundary; pH 
8.4; conductivity 0.6 mS/cm. 
Light gray to light brownish gray 
(2SY 6.5/2 d, 4/2 m); silty clay 
loam; stratified; pH 8.4; con- 
ductivity 0.6 mS/cm. 

Range in characteristics. The combined thickness 
of the A and B horizons is 45-75 cm. The stone-free 
parent material contains strata of silt and very fine sand 
in varying degrees of admixture, which causes a similar 
variation in the texture of the solum. 
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Distribution and extent. The Penticton soils oc- 
cupy a small area (34 ha) just west of Hedley in the 
Similkameen River valley at 525 m elevation. 

Landform and parent material. The area of the 
Penticton soils has been subjected to stream erosion and 
left in the form of two level terraces separated by a steep 
scarp. The surface varies from level to gently undulating. 
These soils have developed on moderately deep lacustrine 
sediments, which are predominantly stratifîed, cal- 
careous silts, and fine sands. 

Vegetation. The vegetative caver is big basin 
sagebrush and bluebunch wheat grass. Where over- 
grazing has taken place, drooping brome grass and 
needle-and-thread grass have replaced the bluebunch 
wheat grass. 

Drainage and permeability. The Penticton soils 
are well drained and moderately permeable. 

Associated soiis. The Penticton soils occur in the 
same areas as the Rutland and Susap soils. 

Fresen t use. The Penticton soils are very limited in 
extent in the Princeton area and are used for spring and 
fa11 grazing. Mule deer use the area for winter habitat. 
Aridity is the main limiting factor. 

Signzjkant features. Under irrigation the Pentic- 
ton soils have considerable potential for agricultural 
crops, particularly forage. The irrigation requirement is 
about 60 cm of water per season. Care must be exercised 
to prevent erosion and exposure of the strongly cal- 
careous parent material. 

Map unit. The Penticton Map Unit occupies a 
small area just west of Hedley in the Similkameen River 
valley at 525 m in elevation. The Penticton Map Unit 
consists entirely of Pentieton silt loam. This soi1 has 
little litter and a solum of dark grayish brown, silt 
loam grading into the friable, stratitïed, silt loam parent 
material. It has a high moisture-holding capacity but in 
an arid climate has only a moderate value for grazing. 
Under irrigation it cari produce a wide range of crops. 
The soil has severe limitations for forestry because of 
salinity and atidity. Mule deer use the area for winter 
habitat. 

Pitin Series (Pt) 
The Pitin soils are classifïed as Sombric Humo- 

Ferric Podzols (Fig. 24). They are characterized by thin 
surface layers (LFH) of litter and thick, very dark grayish 
brown surface horizons (Ah). These horizons are strongly 
acid, sandy loams and have a fine granular structure. 
They are very friable and are held together as a turf 
by a high content of organic matter and live roots. The 
Bf horizons are dark yellowish brown loamy sands about 
25 cm thick. The C horizons are yellowish brown, stony 
loamy sands. 

The profile described is on a southwesterly aspect at 
about 1950 m elevation and 90 m west of the microwave 
tower on Blackwall Peak, Manning Park (49%.0’N, 
120“456’W). 
Horizon Depth 

cm 

Ah1 o-7 

Ah2 7-17 

BM 17-33 

Bf2 33-42 

Bm 42-57 

PENTICTON MAP UNIT 

STEEPLAND RUTLAND Cxl 57-65 

CX2 6.5-95 

Very dark grayish brown (10YR 
3/2 m, 3/3 d); sandy loam; moder- 
ate, fine granular; friable; abun- 
dant, fine and medium roots 
forming a dense turf; clear, smooth 
boundary; pH 4.9. 
Very dark grayish brown (10YR 
312 m, 314 d); sandy loam; weak, 
fine granular; friable; abundant, 
fine and medium roots; moderately 
stony; clear, smooth boundary; 
pH 4.9. 
Dark yellowish brown (10YR 314 
m, 414 d); loamy Sand; weak, 
coarse subangular blocky breaking 
to moderate, fine granular; friable; 
few, fine and medium roots; moder- 
ately stony; diffuse, wavy bound- 
ary; pH 5.0. 
Dark yellowish brown (IOYR 414 
m, 5/4 d); loamy Sand; weak, 
medium subangular blocky break- 
ing to moderate, medium granular; 
friable; moderately stony; plentiful, 
fine and medium roots; clear, wavy 
boundary; pH 5.1. 
Olive brown (2.5Y 414 m, 513 d); 
loamy Sand; weak, medium sub- 
angular blocky; friable; few, fine 
roots; moderately stony; abrupt, 
wavy boundary; pH 5.4. 
Yellowish brown (10YR 5/6 m, 6/3 
d); loamy Sand; moderate, coarse 
subangular blocky and pseudo- 
blocky; fïrm; very few, fine roots; 
moderately stony; many, very fine 
and fine, inped, vesicular pores; 
gradual, wavy boundary; pH 5.4. 
Yellowish brown (10YR 5/4 m, 
7/3 d); loamy Sand; few, faint, 
yellowish brown (10YR 5/6 m) 
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cx3 

mottles; moderate, coarse platy; 
tïrm; very stony; many, fine, inped, 
vesicular pores; abrupt, irregular 
boundary; pH 5.4. 

95-105 Yellowish brown (10YR 5/4 m); 
loamy Sand; dispersed through 
shattered bedrock; very few roots; 
exceedingly stony; many, fine, 
vesicular pores; pH 5.3. 

Fig. 24. Soi1 profile of Pitin sandy loam. 

Range in characteristics. The solum averages 0.6 
m in thickness. Bedrock often occurs within 1 m of the 
surface. Many fine roots occur in the Ah horizons and 
form a dense turf in the Upper S-7 cm. The Ah horizons 
vary from very dark grayish brown to dark brown. The 
B horizons are yellowish brown to brown. 

Distribution and extent. The Pitin soils are found 
mostly in the western third of the area, but a few occur 
in the southeast sector. These soils predominate on 
about 28 000 ha. 

Landform and parent materials. The landscape is 
characterized by the rounded tops of mountains that 
have been grooved and smoothed by glaciation. These 
are long, smooth, moderate to steep slopes interspersed 
with basins, small lakes, occasional cirques, talus slopes, 
rounded ridges,, and rock outcrops. 

The parent materials are moderately coarse and very 
coarse textured, acid, glacial materials, which include 
till, colluvium, and eolian deposits such as volcanic ash. 
The volcanic ash was deposited over the glacial 
materials and then incorporated as interstitial material 
within the soi1 profile. 

Vegetation. The Pitin soils support clumps of 
Engelmann spruce, subalpine fïr, lodgepole pine, and 
whitebark pine in a continuous sedge-grass community 
on southwest-facing slopes. On the northeast-facing 
slopes the subalpine tir and Engelmann spruce forest 
is open and grouseberry and mountain-heathers domi- 
nate the ground caver. The trees become more stunted 
and tapered with increasing altitude. Alpine larch 
occurs at the tree line. 

Drainage and permeability. The Pitin soils are well 
drained and rapidly permeable. 

Similar series. The Apex and Larcan soils have 
Bm horizons rather than the Bf horizons of the Pitin 
soils. The Larcan soils contain more clay and have a 
higher base saturation than the Pitin soils. 

Associated soils. Pitin soils are associated with 
Bonnevier, Belgie, Buckhorn, and Quinescoe soils. 

The Bonnevier soils have developed on volcanic ash, 
sandy loam till, and colluvium on steep, south-facing 
slopes in the mountain regions from about 1350 to 1800 
m and on the plateau at elevations of 1.500-1700 m. They 
are well drained soils and have developed under a caver 
of lodgepole pine, Engelmann spruce, and subalpine 
tir with a ground caver of grouseberry, black blueberry, 
Oregon boxwood, and lupines. 

The Belgie soils have developed on volcanic ash, 
sandy loam till, and colluvium. They occupy the Upper 
and central parts of steep slopes with northerly aspects 
1650-1950 m in elevation. They extend from the open, 
mountain-heather habitat into clumps of alpine larch 
and Engelmann spruce with an understory of grouse- 
berry, white-flowered rhododendron, glandular-leaved 
Labrador tea, and lupines. Rocks are common through- 
out the soi1 and usually increase with depth. 

The Buckhorn soils occupy swale and toe slope 
positions under a caver of sedges and grasses. They are 
saturated by runoff in the spring and remain moist 
throughout the summer months. They have a much 
higher degree of base saturation and a brighter chroma 
in the Bf horizons than the Pitin soils. 

The Quinescoe soils occur on gentle slopes breaking 
to steep slopes along drainageways. They are dark, poorly 
drained soils with loam and heavy clay surface horizons 
under a moderately thick organic mat. The vegetation is 
usually sedges and dwarf willow. 

Present use. Cattle and sheep cari use the forage 
produced on these soils for summer grazing. Production 
is four to five times greater on the poorly drained 
Quinescoe soils as on the well drained ones and grazing is 
mainly confined to these sections. The vegetation is 
also browsed during the summer by mule deer, some elk, 
and bighorn sheep. 

The short growing season, cool temperatures, steep 
slopes, and stoniness severely limit the agricultural use 
of these soils. 
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Fig. 25. Landscape of Pitin (Pt), Lawless (Lwl), Rock Outcrop (R), Larcan (Lc), Nickel Plate (Np), and Wilbert (Wil) 
map units as seen from Placer Mountain looking west. 

Signzjïcant features. The Pitin soils are used 
mainly-for grazing by ungulates. They occupy parklands 
between the treeless alpine and the coniferous forest at 
elevations of 1400-2130 m. 

Map unit. The Pitin Map Unit consists of about 
60% Pitin soils, 20% Belgie soils, and minor amounts of 
Bonnevier, Buckhorn, and Quinescoe soils. The unit 
occupies parklands between the treeless alpine country 
and the closed coniferous forest. Most of it occurs in the 
western and southern parts of the Princeton area. 

The short, cool, growing season is the limiting factor 
for agricultural use and forest productivity. Some parts 
are used for summer grazing by domestic stock and 
ungulates. Qther sections have great recreational poten- 
tial for such activities as camping, hiking, skiing, and 
hunting. The soils of the Pitin Map Unit have a high 
capacity for water storage and this is signifïcant to the 
region . 

Fig. 26. Landscape associated with the Pitin series. 
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PITIN MAP UNIT 

South North 

Bedrock 

Table 24. Chemical and physical analyses of Pitin series 

Oxalat+ Pyrophosphate- CEC Exchanaeable cations Base 
Horizon Depth pH Organic Total C:N extractable extradable meq/ meqmo a satu- Particle size distribution, % 

cm (in tiI,O) matter N ratio Fe Al Fe Al IOOg Ca Mg K Na ration sand silt clay fine clay 
% % % % % % % 

Ah1 &7 4.9 14.0 0.51 16.1 0.83 0.66 0.41 0.44 27.7 7.3 1.2 1.0 0.18 34.9 71.5 21.8 6.7 
Ah2 7-17 4.9 9.8 0.34 16.5 0.86 0.85 0.56 0.64 19.9 1.1 0.3 0.4 0.18 10.1 71.0 27.9 6.1 
Bfl 17-33 5.0 7.8 0.29 15.7 0.83 1.40 0.52 0.89 17.0 0.3 0.1 0.2 0.13 3.9 74.3 22.3 3.4 0.0 
Bf2 33-42 51 5.0 0.18 16.4 0.73 1.93 0.27 0.71 13.8 0.2 0.0 0.1 0.10 2.8 76.3 21.1 2.6 0.1 

.Blll 42-V 5.4 2.3 0.09 14.6 0.50 1.53 0.12 0.45 a.9 0.2 0.0 0.09 3.6 79.1 18.8 2.1 0.1 
CX3 95-105 5.3 0.4 0.02 11.0 0.27 0.46 - - 7.9 0.2 0.1 0.04 5.0 79.4 15.1 5.5 0.5 

Princeton Series (Pr) 
The Princeton soils are classified in the Orthic Black 

subgroup (Fig. 27). They have very dark gray to black, 
sandy loam surface horizons (Ah) 20-25 cm thick. The 
subsoil horizons (Bm) are dark yellowish brown and 
grade into a light brownish gray, compact sandy loam 
horizon (Ckl) at about 0.5 m. Pockets of lime and 
bentonite are found in the parent material near an abrupt 
bedrock contact at depths of 0.5-3 m. Stones are com- 
mon throughout the profile. 

The profile described is on a northeastern aspect at 
945 m elevation just north of Miner Mountain (49’30’N, 
120’28%‘). 
Horizon Depth 

cm 
Ah1 O-7 Black (10YR 2/1 m, 3/1 d); sandy 

loam; moderate, medium granular; 
very friable; abundant, fine roots; 
slightly stony; gradua1 boundary; 
pH 6.2. 

Ah2 7-25 

Bml 25-3.5 

Bm2 35-47 

BCl 47-60 

Black (10YR 2/1 m, 311.5 d); 
sandy loam; strong, coarse granular 
breaking to moderate, fine granu- 
lar; friable; abundant, fine roots; 
slightly stony; clear boundary; 
pH 6.3. 

Dark brown (10YR 3/3 m, 4/2 d); 
sandy loam; strong, medium sub- 
angular blocky breaking to strong, 
fine granular; friable; plentiful, 
fine roots; slightly stony; clear 
boundary; pH 6.5. 
Dark yellowish brown (10YR 414 
m, 513 d); sandy loam; strong, 
subangular blocky; friable; few, 
fine roots; moderately stony; clear 
boundary; pH 6.8. 
Olive brown (2SY 414 m, 10YR 
613 d); sandy loam; moderate, 
medium platy breaking to strong, 
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BC2 60-105 

Ck 10.5180 

IIC 180+ 

medium subangular blocky; fri- 
able; very few, fine roots; moder- 
ately stony; gradua1 boundary; 
pH 6.9. 
Light brownish gray (2SY 6/2 dl; 
gravelly sandy loam; moderate, 
medium platy breaking to strong, 
fine pseudoblocky; firm; very fine 
roots; very stony; gradua1 bound- 
ary; pH 7.2. 
Light olive brown to olive brown 
(2.5Y 5/4-4/4 m, 612 dl; sandy 
Ioam; strong, coarse pseudoblocky; 
lit-m; very few roots; moderately 
stony; lenses of calcium carbonate; 
abrupt boundary; pH 7.5. 
Yellowish brown (10YR 5/6 m, 
6/4 d); weathered tertiary sedi- 
ments, sandy loam and clay loam. 

Range in characteristics. Loam and sandy loam 
are the dominant textures. The thickness of the Ah 
horizons is 7-25 cm. The color is dominantly 10YR 
2/1. Granodiorite stones frequently occur on the surface 
and throughout the solum, which is 40-75 cm thick. The 
parent material is brownish gray or olive brown till 
marked with whitish spots of lime and yellowish brown 
lenses of bentonitic clay. The depth to underlying shales 
is usually greater than 2 m, but shallower profiles may be 
found, particularly in the area north of the Princeton 
airfield. 

Distribution and extent. The Princeton soils are 
confined to the Princeton basin. They predominate on 
about 1700 ha. 

Fig. 27. Soi1 profile of Princeton sandy loam. 

Corral soils occur on nearly level topography at the 
heads of upland drainageways and in minor depressional 
areas on the till plain. 

Landform and parent materials. The Princeton 
soils occur on the Upper slopes of drumlins and on the 
convex tops of ridges that are above 840 m. They also are 
on the gentle and steep slopes of the till plain. These soils 
were formed from deep till under grass vegetation. 

Vegetution. The native vegetation is dominated 
by Idaho fescue, bluebunch wheat grass, silky lupine, 
parsnip-flowered umbrellaplant, and shaggy fleabane. 

Drainage and permeabiiity. The Princeton soils 
are well drained and moderately permeable. 

Similur series. T%e Larcan and Nickel Plate soils 
are similar to the Princeton soils in several character- 
istics. The Larcan soils have developed on volcanic ash 
and sandy loam till. They occur at elevations of lOOO- 
2000 m on southerly slopes in the Thompson Plateau and 
Okanagan Range. Nickel Plate soils have developed on 
gravelly colluvium in the same environment as the Larcan 
soils. 

Sellers soils occur on the arid, eroded knolls and 
Upper south slopes of drumlins where the elevation is not 
greater than 840 m. 

Present use. The Princeton soils may produce 
more than 1120 kg/ha annually of native bunch grass 
forage. Where topography is not limiting, they cari be dry 
farmed for cereal grains, but droughtiness is a constant 
hazard. Mule deer use these soils in early spring and late 
fall. 

Associated soils. The Princeton soils are associated 
with four soi1 series. 

Significant features. The Princeton soils have 
limited agricultural use other than grazing. The lack of 
irrigation water precludes the cultivation of most forage 
crops. These soils are overgrazed. Some sections could 
be seeded to more nutritious and higher yielding grasses. 
The areas above 900 m are nonarable. Stoniness and 
aridity limit the grazing potential. 

Map units. The Princeton soils are shown on the 
soi1 map in two map units: Princeton 1 and Princeton 2. 

The Princeton 1 Map Unit contains more than 60% 
Princeton soils and varying amounts of Sellers, Separa- 
tion, and Corral soils. 

Separation soils occupy the lower concave position The Princeton 2 Map Unit contains more than 60% 
of steep slopes on the drumlinized till plain. Princeton soils and less than 40% Miner soils (Fig. 12). 

Miner soils occur on abraded ridge crests above the Both map units are used primarily for early spring 
other soils in the Princeton soi1 area. and late fa11 grazing. 
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Fig. 28. Landscape of Asp (As), Princeton (Prl), Galena (Ga), Roany (Ro), Connaly (Cn), and Tulameen (Tu) map units. 

PRINCETON MAP UNITS 

Bedrock 

Table 25. Chemical and physical analyses of Princeton series 

Horizon Depth pH Organiç Total 
(in H*O) matter N an 

90 90 

Oxalate- 
C:N extractable CEC 
ratio Fe Af meq/ 

90 % Iooe 

Exchangeable cations Base 
meqmog saturation Parti& size distribution, % 

Ca Mg K Na % sand silt &y fine &y 

Ah1 O-7 6.6 6.4 0.33 11.0 - - 23.2 15.0 1.4 1.8 0.12 79.3 59.4 32.4 8.2 2.7 
Ah2 7-25 63 8.3 0.30 16.0 0.53 0.48 21.0 12.0 1.3 1.0 0.25 69.4 57.0 34.1 8.9 2.9 
Bml 25-35 6.6 1.7 0.10 10.0 

023 
- 12.8 6.6 1.2 0.6 0.06 82.0 67.4 25.0 7.6 

Bm2 35-47 6.8 1.1 0.06 10.3 0.19 10.4 6.6 1.1 0.4 0.25 80.8 63.6 20.2 a.2 3:: 

BC1 47-60 6.9 0.9 0.04 12.5 0.62 0.19 9.5 5.6 0.9 0.3 0.25 74.8 65.6 26.2 8.2 2.8 
BC2 60-105 7.2 0.5 0.02 14.0 - - - - - - - - - - _ _ 
Ck 105- 180 7.5 0.4 0.02 10.0 0.32 0.16 - _ _ - - - 
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Riddell Series (Ri) 
The Riddell soils are classified in the Rego Dark 

Gray subgroup. The surface horizons (Ah) are thin, dark 
grayish brown sandy loams with weak, granular structure 
and are neutral in reaction. There are no B horizons. The 
parent material is a grayish brown, structureless loamy 
sand that is weakly calcareous and overlies a loose sand 
and grave1 substratum. 

The profile described is on a westerly aspect at an 
elevation of 660 m on the north bank of the Similkameen 
River and the southwest side of Lot 1179 (49’27.3’N, 
120’21.6’W). 

Ahel 

Depth 
cm 

O-5 

Ahe2 5-10 

C 10-37 

Ck 37-67 

IICk 67-90 

Very dark gray (10YR 3/1 m, 412 
d); sandy loam; weak, fine granu- 
lar; soft, very friable; abundant, 
fine roots; abrupt boundary; pH 
6.8. 

Very dark grayish brown (10YR 
3/2 m, 5/2 d); sandy loam; weak, 
coarse subangular blocky; soft, very 
friable; abundant, fine roots; clear 
boundary; pH 6.9. 
Dark grayish brown (10YR 4/2 m, 
513 d); loamy Sand; single grain; 
soft; plentiful, fine roots; clear 
boundary; pH 7.8. 
Grayish brown to dark grayish 
brown (10YR 5/2-4/2 m, 5/3 d); 
sandy loam; single grain; soft; few, 
fine roots; weakly effervescent; 
clear boundary; pH 8.4. 
Coarse sand and gravel; single 
grain; loose; very few, fine roots; 
calcium carbonate coating on the 
stones. 

Vegetation. The native vegetation consists of an 
open forest of Rocky Mountain Douglas& with a 
ground caver of Idaho fescue. Imperfectly drained sites 
often have clumps of trembling aspen with a ground 
caver of Kentucky blue grass. Practically a11 the Riddell 
soils are cleared and under cultivation. 

Drainage and permeability. The Riddell soils are 
well drained and rapidly permeable. 

Similar series. Galena and Whipsaw soils are 
similar but have Bm horizons and have developed on 
coarser textured deposits than the Riddell soils. 

Associated SO&. Riddell soils occur with Galena, 
Whipsaw, Asp, Manning, and Iltcoola soils. 

Present use. Under natural conditions the Riddell 
soils provide early spring grazing for livestock and winter 
habitat for mule deer. Low available water-storage 
capacity is the main limiting factor. When irrigated, 
these soils produce good forage crops, pasture, and 
potatoes. Three cuttings of forage cari be obtained 
during the growing season (Fig. 29). 

Range in characteristics. Sandy loam is the domi- 
nant soi1 texture. Minor textures are: fine sandy loam, 
cobbly sandy loam, and gravelly sandy loam. The solum 
is always less than 25 cm in depth and occasionally 
contains some grave1 and cobbles. 

Distribution and extent. The Riddell soils occur 
on the lower, gently sloping terraces along the Similka- 
meen and Tulameen rivers at elevations of 540-750 m 
principally in the Princeton basin. They predominate on 
about 600 ha. 

Landform and parent materials. The landforms 
related to the Riddell soils are the gently sloping lower 
terraces along rivers. The soils have developed in a shal- 
low overlay of moderately coarse and very coarse textured 
alluvium over a substratum of loose sand and gravel. Fig. 29. Pasture on Riddell sandy loam. 
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Sign@ant features. Practically a11 the Riddell 
soils are cultivated. Forest production is insignitïcant. 
The rating for recreation is good because of topography 
and proximity to the rivers. 

Map unit. The Riddell Map Unit occurs on terraces 
adjacent to the Similkameen and Tulameen rivers in the 
vicinity of Princeton. 

Fig. 30. Iltcoola (Il), Riddell (Ri), and Asp (As) map units in 
the Similkameen River valley with Steepland (92) 
Map Unit in the background. 

ALLEYNE 

\\- 

GALENA 

1 1 

RIDDELL MAP UNIT 

! 

Table 26. Chemical and physical analyses of Riddell series 

Conduc- Exchangeable cations Base 
HWiZOfl Depth pH Organic Total C:N tivity CEC meq/lOOg saturation Particle size distribution, % 

cm (in H,O) matter N ratio mS/cm meq/ Ca Mg K Na % sand srlt C’aY 
% % @25"C l@)g 

Abel o-5 6.8 6.0 0.21 16.9 0.2 21.2 15.7 3.6 1.2 0.32 98.5 69.8 23.4 6.8 
Ahe2 S-10 6.9 1.9 0.08 13.7 0.1 14.1 9.8 3.8 0.7 0.25 100+ 69.5 23.3 7.2 
C 10-37 7.8 1.1 0.05 13.8 0.2 12.1 11.0 2.4 0.4 0.32 100+ 78.6 15.5 5.9 
Ck 37-67 8.4 1.8 0.04 24.8 0.3 12.4 20.3 5.1 0.2 0.41 100+ 73.4 18.7 7.9 
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Rosny Series (ROI 
The Roany soils are classifïed in the Solonetzic Dark 

Gray subgroup (shown on map legend as Solodic Dark 
Gray). They have dark gray to very dark brown loam 
and sandy loam surface horizons (Ah, Ahe) 10-20 cm 
thick. The horizon is a dark brown clay with coarse, 
columnar structure with pronounced coatings. The 
parent material is a moderately alkaline, grayish brown, 
sandy loam or loam. 

The profile described is on a southwest aspect at an 
elevation of 780 m, 0.3 km west of the Belfort railway 
station (49’ 31.2’ N, 120’29.7’W). 

Horizon Depth 

L-F 
Ah 

cm 
0.6-O 

O-10 

Ahe 10-20 

Ae 20-35 

BA 35-40 

Btnj 40-67 

BCsk 67-82 

Litter of dead grasses and twigs. 
Very dark brown (10YR 2/2 m, 312 
d); sandy loam; weak, medium 
platy breaking to strong, coarse 
granular; friable, slightly hard; 
abundant, fine roots; slightly stony; 
clear boundary; pH 7.1. 
Very dark brown (10YR 311-212 
m, 4/1 d); sandy loam; moderate, 
coarse subangular blocky breaking 
to strong, medium granular; friable, 
slightly hard; abundant, fine roots; 
slightly stony; clear, wavy bound- 
ary; pH 7.1. 
Brown (10YR 5/3 m, 712 d); loam; 
weak, medium platy; friable, hard; 
plentiful, fine roots along cracks; 
slightly stony; crotovinas present; 
clear boundary; pH 6.9. 
Dark brown (10YR 41’3 m, 712 d); 
clay; weak, medium columnar 
breaking to strong, medium blocky; 
very firm, extremely hard; plentiful 
roots along cracks; no stones; clear 
boundary; pH 7.0. 
Dark brown (10YR 4/3 m, 712 d); 
clay; moderate, coarse columnar 
breaking to strong, coarse blocky; 
very firm, very hard; plentiful roots 
along cracks and through peds; no 
stones; dark-colored organic stain- 
ing on ped faces; clear boundary; 
pH 6.4. 
Gray (1OY R 611 m, SY 712 d); clay; 
common, medium, distinct, yellow- 
ish brown (IOYR 516 m) mottles; 
moderate, medium columnar 
breaking to strong, coarse blocky; 
very firm, very hard; very few roots; 
no stones; few, fine salt crystals; 
weakly effervescent; clear bound- 
ary; pH 7.3. 

Cskl 

Csk2 

82-92 

92+ 

Light brownish gray (10YR 6/2 m, 
5Y 712 d); common, medium, 
distinct, yellowish brown (10YR 
5/6 m) mottles; silty clay; moderate, 
medium pseudoblocky; friable; no 
roots; no stones; many, fine salt 
crystals; weakly effervescent; grad- 
ual boundary; pH 7.8. 
Like the Cskl horizon above but 
with fewer salt crystals visible; pH 
8.1. 

N.B. Conductivity readings are less than 1 mS/cm in a11 
horizons. 

Range in characteristics. The dark-colored Ah 
and Ahe horizons are generally 20 cm thick. The 
columnar structure is apparent below the surface 
horizons and cari be detected to the bottom of the BCsk 
horizon. Fine salt crystals cari be seen in the subsoil and 
parent material. The thickness of the solum over the 
parent material is 40-85 cm but is generally about 75 cm. 
Sandstone and shale occur below 1 m. 

Distribution and extent. The Roany soils occupy 
the Upper slopes of the Princeton basin. They 
predominate on about 1750 ha. 

Landform and parent material. Roany soils occur 
on irregular, moderately to steeply sloping uplands where 
Tertiary sandstones and shales are thinly mantled with 
glacial drift (Fig. 31). A characteristic feature is eroded 
banks and pockets of bentonite. The soils have developed 
on shallow sandy till that overlies weathered lavas, 
volcanic ash, shale, and sandstone. These are quite 
compact in situ but are easily erodible when exposed. 

Fig. 31. Landscape of Roany (Ro), Princeton (Pr), Tulameen 
(Tu), Connaly (CII), Wilbert (Wil), and Rock Outcrop 
(R) map units. 
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Vegetation. The native vegetation consists of open 
stands of ponderosa pine and Rocky Mountain Douglas- 
fïr with a ground caver of Idaho fescue, arrow-leaved 
balsamroot, and other forbs. A big basin sage- 
brush-Idaho fescue habitat type dominated by ponderosa 
pine, big basin sagebrush, and pine grass also occurs. 

Drainage and permeabiiity. The Roany soils are 
well drained and the subsoil is moderately permeable. 

Associated soils. Roany soils occur with Lamont 
and Belfort soils on the Upper slopes of the Princeton 
basin. Lamont soils occur on slopes of 20-30%. The 
Lamont soils differ from the Roany soils in lacking 
subsurface horizons (Btnj or Bm) and are more 
susceptible to erosion because they lack a deep solum 
over the compact parent material. 

Belfort soils occur within small depressions in the 
Roany soi1 area. Minor in extent, they are poorly drained 
soils that have developed under the influence of 
grassland vegetation. They differ from the Roany soils by 
having thicker, darker surface layers (Ah) and subsoils 
that are gray with some brown. 

Present use. The Roany soils produce 670 kg/ha 
annually of native bluebunch wheat grass where excellent 
range conditions prevail. They are used by domestic 
livestock for spring and fa11 grazing and as a winter 
habitat for mule deer and elk. 

Signzjkant features. Steep slopes and lack of 
water for irrigation limit the use of the Roany soils for 
agriculture. Also the shallow sola and slow permeability 
of the underlying materials cause these soils to erode 
readily. 

Map unit. The Roany Map Unit contains more 
than 60% Roany soils and varying amounts of Lamont 
and Belfort soils. It occupies the mid slopes of the 
Princeton basin under an open forest of ponderosa pine 
and Idaho fescue. Gully erosion on some of the slopes has 
exposed the underlying Tertiary sedimentary and 
volcanic rocks. Patches of big basin sagebrush and Idaho 
fescue are generally associated with the underlying 
bentonitic clay. 

ROANY MAP UNIT 

North 

CONNALY 

PRINCETON 
Bedrock 

(Terliary sandstones and shales) 

Rutland Series (Ru) 
The Rutland soils are classified in the Rego Dark 

Brown subgroup. These soils have thick, very dark 
grayish brown, sandy loam or gravelly sandy loam 
surface horizons (Ah) with moderate and weak, 
subangular blocky structure. They have no B horizons 
but lie abruptly over a substratum of grave1 and cobbles 
(IICk). The undersides of the stones are coated with lime. 
These soils are mildly alkaline in reaction. 

The profile described lies immediately north of 
Keremeos at an elevation of 430 m (49”13’N, 
119”49S’W). 

Horizon Depth 
cm 

Ah1 O-20 Very dark grayish brown (IOYR 
312 m, 412 d); gravelly sandy loam; 
moderate, coarse subangular 
blocky; soft, very friable; plentiful, 
fine roots; gradua1 boundary; pH 
7.8. 
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Ah2 

IICkl 

IICk2 

20-30 

30-60 

60+ 

Very dark grayish brown (10YR 
3/2 m, 492 d); gravelly sandy 
loam; weak, medium to fine sub- 
angular blocky; soft, very friable; 
exceedingly stony; abrupt bound- 
ary; pH 7.8. 
Gravelly and cobbly coarse Sand; 
single grain; very weakly lime 
cemented; plentiful, fine roots; 
lime coated; gravels and cobbles; 
gradua1 boundary; pH 8.5. 

Gravelly and cobbly coarse Sand; 
single grain; loose; very few, fine 
roots; calcium carbonate coatings 
on underside of cobbles; pH 8.8. 

Range in characteristics. The Ah horizons vary 
from sandy loam to gravelly sandy loam in texture. They 
average 30 cm in thickness but cari vary locally from 60 
cm to less than 15 cm. Where the solum is thin, the 
surface is cobbly. 

Distribution and extent. These soils occupy the 
terraces along the Similkameen River valley east of 
Hedley between the elevations of 450 and 525 m. They 
predominate on about 370 ha. 

Landform and parent material. The Rutland soils 
are located on gently sloping terraces where the soils have 
developed on a sandy capping over gravelly cobbly 
outwash. 

Vegetation. The native vegetation is a caver of big 
basin sagebrush and grasses, mainly needle-and-thread 
grass and bluebunch wheat grass. Heavy grazing by stock 
results in a decrease of these grasses and an increase in 
drooping brome grass, Sandberg’s blue grass, and big 
basin sagebrush. A few ponderosa pine occur on these 
soils. 

Drainage and permeability. These soils are rapidly 
drained and rapidly permeable. 

Simiïar soiis. The Whipsaw soils have an Ah 
horizon less than 5 cm thick and a subsurface (Bm) 
horizon. The Asp soils have an Ae horizon and 
subsurface (Bm) horizon. Stemwinder soils have 
developed on moderately alkaline colluvium on 
moderately and strongly sloping fans. 

Associated soils. Rutland soils are associated with 
Stemwinder soils where fans have spread out over 
terraces and with Iltcoola soils in the proximity of stream 
channels. 

Present use. The Rutland soils are used for cattle 
grazing and have been overgrazed seriously. In the 
natural state the potential for grazing is limited because 
of low available water-storage capacity and the arid 
climate. 

Mule deer and the California bighorn sheep use the 
Rutland soils area for winter habitat. Game birds such as 
mourning doves, grouse, and quai1 are often found on 
these soils. 

Signifcant features. Under irrigation the Rutland 
soils Will support a wide range of crops (asparagus, 
cucumbers, tree fruits, and forage crops such as alfalfa). 
Productivity is highest on those soils with a deeper than 
average solum. 

When located close to streams these soils are 
desirable campsites because of good drainage and 
suitable topography. 

Map unit. The Rutland Map Unit is composed 
almost entirely of Rutland soils. It occupies the terraces 
along the Similkameen River where the soils have 
developed on sandy alluvium overlying gravelly cobbly 
outwash under a caver of sagebrush and grasses. In its 
natural state it has little potential for grazing and is 
generally in an overgrazed condition. Irrigation Will 
increase the range of crops grown and the productivity of 
the soils. 

RUTLAND MAP UNIT 
p, STEEPLAND 

Bedrock 
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Table 27. Chemical analyses of Rutland series 

Horizon Depth PH Organic Total C:N CEC Exchangeable cations B&Se 
cm (in H*O) matter N ratio meq/ 

% % 
meq/lOOg saturatioq 

100!2 Ca Mg K Na % 

Ah1 w20 7.8 1.3 0.11 7.0 14.0 11.1 3.0 0.2 0.23 1OQ+ 
Ah2 2G30 7.8 1.2 0.09 7.9 13.8 11.8 3.4 0.2 0.31 100+ 

Soukup Series (SO) 
The Soukup soils are classified as Eluviated Eutric 

Brunisols (shown on map legend as Degraded Eutric 
Brunisol). They have a thin litter of needles and dead 
grass (L-F) over moderately thick, very dark gray, fine 
sandy loam horizons (Ahe) and are friable with medium 
platy structure. Beneath this horizon is a dark grayish 
brown, fine sandy loam, which is friable with moderate, 
medium subangular blocky structure. The subsurface 
horizons are thick, olive brown, fine sandy loam, which is 
friable with weak, medium subangular blocky structure. 
Below 75 cm the parent material is stratified, olive 
brown, loamy fine sand and silt loam, which is strongly 
alkaline in reaction. 

The profile described is on a southerly aspect at an 
elevation of 573 m on Indian Reserve No. 7 (49”25S’N, 
120°16’W). 

Horizon 

L-F 

Aejl 

Aej2 

Bml 

Bm2 

Bm3 

Bmk 

Ck 
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Depth 
cm 

1.2-o 

o-5 

5-17 

17-37 

37-70 

70-85 

85-90 

90-120 

Litter of ponderosa pine and Rocky 
Mountain Douglas-fir needles; 
abrupt boundary. 

Very dark gray (10YR 3/1 m, 5/2 
d); loam; moderate, medium platy; 
friable; clear boundary; pH 6.2. 

Very dark brown (10YR 2/2 m, 
6/2 d); fine sandy loam; weak, 
coarse platy; friable; gradua1 
boundary; pH 6.1. 

Dark grayish brown (10YR 4/2 m, 
6/3 d); fine sandy loam; moderate, 
medium subangular blocky; friable; 
diffuse boundary; pH 6.1. 

Dark grayish brown (10YR 4/2 m, 
6/3 d); fine sandy loam; weak, 
medium subangular blocky; friable; 
diffuse boundary; pH 6.6. 

Olive brown (2SY 414 m, 614 d); 
fine sandy loam; weak, medium 
subangular blocky; hard, firm; 
abrupt boundary; pH 6.9. 

Olive brown (2SY 414 m, 6/4 d); 
fine sandy loam; moderate, medium 
subangular blocky; hard, fit-m; 
weakly effervescent; abrupt bound- 
ary; pH 8.3. 

Grayish brown (2.5Y 512 m, 6/2 d); 
loamy fine sand; single grain; 

loose; small, white flecks of calcium 
carbonate; weakly effervescent; pH 
8.7. 

Range in characteristics. The surface horizons of 
the Soukup soils are dominantly fine sandy loam. Other 
textures are loam and silt loam. 

Distribution and extent. The Soukup soils occur 
on the gently sloping terraces along the Similkameen 
River east of Princeton. Elevations are 540-750 m. They 
predominate on about 320 ha. 

Landform and parent material. The Soukup soils 
occur on irregular, gently sloping terraces. They have 
developed on a mantle of medium textured, lacustrine 
sediments overlying grave1 below 2 m. The soils are free 
of stones. 

Vegetation. The native vegetation is an open forest 
of Rocky Mountain Douglas& with a ground caver of 
Idaho fescue. In some locations ponderosa pine occurs 
with a ground caver of bluebunch wheat grass. 

Drainage and permeability. These soils are well 
drained and have moderately rapid permeability. 

Associated soils. Soukup soils occur mainly with 
Arcat soils, which are Orthic Gray Luvisols. These soils 
are characterized by a leached horizon (Ae) over a 
strongly developed medium subangular blocky horizon 
of clay accumulation (Bt). The parent material is similar 
to that of the Soukup soils. 

Present use. The arid climate causes a summer 
moisture deficiency. Under natural conditions the 
Soukup soils produce forage for grazing in the early 
spring and early fall. 

Wildlife, particularly mule deer, use the vegetation 
for winter grazing. 

Significant features. Under irrigation the Soukup 
soils Will produce forage, pasture, and a wide range of 
other crops. The irregular topography is a limitation for 
irrigation. Light clearing is necessary before some areas 
cari be cultivated. 

Deficiency of soi1 moisture is the main limitation for 
commercial forestry. Wood productivity is 2.1-3.5 m 3/ha 
per year. 

Map unit. The Soukup Map Unit contains 
approximately equal amounts of Soukup and Arcat soils. 
Under natural conditions the soils have only a medium 
value for grazing. Under irrigation their moisture- 
holding capacity is moderately high and a wide range of 
crops cari be grown. Because they have horizons of clay 
accumulation (Bt), the Arcat soils have a somewhat 
higher moisture-holding capacity than the Soukup soils, 
but with adequate irrigation both should produce equally 
well. 



SOUKUP MAP UNIT 

ALLEYNE 

/ 

4 

AS? 

Bedrock 

Table 28. Chemical and physical analyses of Soukup series 

Horizon Depth Total 
(in’H:O) 2:: N 

C:N CEC E%changeable cations Base 
Eln ratio meq/ meq/lOa g saturation Parti& six distribution, % 

% % 1Wr! Ca ME K Na % sand silt &y fine &y 

Aejl o-5 6.2 4.9 0.14 20.2 21.6 15.1 3.5 1.1 0.06 91.1 51.5 31.9 10.6 2.7 
Aej2 5-17 0.1 1.7 0.08 12.3 15.5 10.1 3.8 0.6 0.09 93.6 54.9 34.9 10.2 2.1 
Bml 17-37 6.1 0.7 0.04 10.2 13.1 8.5 3.8 0.4 0.11 97.7 60.2 32.3 7.5 3.4 

Bd {::I:i z:: 0:: $i ::8 :ij, li:i i;T $ i:t :gT “62:: $126 6:: kg 
Bm3 70-85 6.9 0.5 0.02 14.5 14.2 11.7 3.4 0.2 0.12 100+ 56.7 33.2 10.1 3.8 
Bmk 85-90 8.3 0.8 0.03 15.5 10.4 24.3 2.4 0.2 0.10 100+ 54.9 35.8 9.3 3.8 
Ck 90-120 8.7 7.5 18.3 3.3 0.2 0.14 100+ 79.3 15.8 4.9 2.6 - - - 

Stemwinder Series (Sw) 
The Stemwinder soils are classified in the Rego 

Dark Brown subgroup. They are characterized by a 
moderately thick, very dark grayish brown, sandy loam 
surface horizon (Ah) that grades down into a weakly 
calcareous, dark grayish brown, gravelly sandy loam 
parent material. Angular rocks derived from basaltic 
bedrock are common to the surface particularly near the 
apex of the fan, and they become more numerous with 
depth in the profile. 

The profile described is on a southwesterly aspect at 
an elevation of 567 m and west of Hedley (49”22.2’N, 
120”7.6’W). 
Horizon Depth 

cm 

Ah O-20 Very dark grayish brown (10YR 
3/2 m, 4/2 d); gravelly sandy loam; 
moderate, medium granular; very 
friable; abundant, fine roots; very 
stony; clear boundary; pH 7.4. 

AC 20-48 Dark grayish brown (10YR 4/2 m, 
5/2 d); gravelly sandy loam; 
moderate, medium granular; fri- 
able; plentiful, fine roots; very 
stony; clear boundary. 

Ck 48+ Very dark grayish’brown to dark 
grayish brown (2SY 3/2-10YR 412 
m, 512 d); gravelly sandy loam; 
weak, fine pseudogranular; friable; 
few, fine roots; very stony; weakly 
effervescent; calcium carbonate 
coating on the underside of stones. 

Range in characteristics. The texture of the 
surface layer varies from gravelly sandy loam to gravelly 
loam with the latter being the more extensive in the area. 
These soils are stony both internally and externally. The 
thickness of the solum is 40-55 cm. 

Distribution and extent. These soils occur mostly 
south of Hedley on the Similkameen River, but they are 
located less numerously as far upstream as Princeton. 
They predominate on about 450 ha. 
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Landform and parent material. The Stemwinder 
soils occur on a conspicuous landform of large fans, 
generally south-facing along the base of very steep slopes 
of the Similkameen River valley at elevations of 480-630 
m. The slopes vary from 30 to 40% at the apex to 2% on 
the fan apron. They are often dissected by intermittent 
stream channels stemming from the apex. These soils 
have developed on moderately coarse textured colluvial- 
alluvial materials. Stones and boulders are numerous on 
the surface. 

Vegetation. The vegetation is big basin sagebrush 
and bluebunch wheat grass. Much of the original grass 
caver has been destroyed by overgrazing and needle-and- 
thread grass and drooping brome grass are now the 
dominant species. 

Drainage and permeability. The Stemwinder soils 
are rapidly drained and rapidly permeable. 

Similar series. The Nissen soils are similar to the 
Stemwinder soils except the former have darker-colored 
surface horizons (Ah) (Fig. 32). 

Associated soils. The Nissen, Rutland, Susap, 
Whipsaw, and Bromley are associated soils. They occur 
on terraces and fans along the Similkameen River in the 
eastern half of the area. 

Present use. The Stemwinder soils provide early 
spring grazing for livestock and winter habitat for mule 
deer and California bighorn sheep. 

Under irrigation the forage production cari be 
increased, but stoniness, steep slopes, and low available 
water-storage capacity of the soils are still severe 
limitations. The irrigation water requirement is about 
135 cm. 

Signcjkant features. The Stemwinder soils occur 
in the big basin sagebrush vegetation zone (McLean 
1970), which is the driest in the Similkameen River 
valley. Summer temperatures are high and the annual 
precipitation is 225-275 mm. 

Map unit. The Stemwinder Map Unit consists 
almost entirely of Stemwinder soils. It occupies large, 
moderately and steeply sloping fans in the Similkameen 
River valley. Near Princeton it is confïned to fans with 
southerly aspects whereas southeast of Hedley it occurs 
on a11 aspects. 

Fig. 32. Nissen (Ni) and Stemwinder (Sw) mat units on fan in 
the Similkameen River valley near Princeton. 

STEMWINDER MAP UNIT 

South North 

STEEPLAND 

I / 

Bedrock 

Susap Series (Su) 
The Susap soils are classifïed as Gleyed Regosols 

(shown on map legend as Gleyed Orthic Regosols). In 
profile they show only a thin accumulation of organic 
litter over sandy loam parent material. A substratum of 
loose sand and grave1 occurs at a depth of about 0.5 m. 

The profile described is on the north side of the 
Tulameen River west of Princeton at approximately 660 
m elevation (49”27.3’N, 120’32.3’W). 

Horizon Depth 
cm 

LFH 

Cgjl 

1.5-O 

O-12 

Litter of partly decomposed leaves. 

Grayish brown (2.5Y 5/2 m); fine 
sandy loam; weak, medium pseudo- 
granular; very friable; often con- 
tains buried leaf mats and twigs; 
pH 7.0. 



cgj2 

cgj3 

IIC 

12-30 

30-52 

52+ 

Dark grayish brown (2.5Y 412 m); 
fine sandy loam; weak, medium 
pseudogranular; very friable; pH 
7.0. 
Olive brown (2.5Y 4/4 m); fine 
sandy loam; few, fine, faint, 
reddish yellow and brown (7SYR 
7/6 and 5/2 d) mottles; weak, 
medium pseudogranular; very fri- 
able; pH 6.9. 
Coarse Sand and gravel; single 
grain; loose; pH 6.9. 

Range in tiharacteristics. The solum is generally 
free of stones and the texture of the surface soi1 varies 
from fine sandy loam to loamy fine Sand. 

Distribution and extent. The Susap soils occur 
along the Similkameen River valley south of Hedley. 
They predominate on about 115 ha. 

Landform and parent materials. These soils occur 
on low terraces with mostly level topography. The parent 
materials are very coarse and moderately coarse 
textured, calcareous alluvium over very coarse textured, 
outwash material. 

Vegetation. The native vegetation is a medium 
dense stand of black cottonwood, trembling aspen, and 
willows. 

Drainage and permeability. The Susap soils are 
imperfectly drained. 

Similar series. The Susap series is a relatively 
stone-free, moderately coarse textured member of the 
Iltcoola soils complex, which exists in large enough areas 
to be mapped. 

Associated soils. The Susap soils are associated 
with the Iltcoola soils, but they occur at a slightly higher 
elevation. They are inundated only by exceptionally high 
flood waters. The Susap soils are also associated with the 
Stemwinder soils in the eastern part of the Similkameen 
River valley. 

Table 29. Chemical analyses of Susap series* 

Present use. These soils are used for early spring 
grazing. Aridity severely restricts productivity during the 
summer months. Mule deer winter on these areas. 

Forest productivity is limited by the low available 
water-storage capacity of the Susap soils. Woo’d 
production is less than 3.5 m3/ha per year from Rocky 
Mountain Douglas-fir and ponderosa pine. Once 
established, black cottonwood has a moderate rate of 
growth. 

Because of good drainage, suitable topography, and 
accessibility to streams, these soils provide some good 
sites for recreational purposes. 

Signzjkantfeatures. Under irrigation the range of 
crops and the production of forage cari be greatly 
increased. Two and sometimes three cuts of hay are 
possible during the growing season. 

Map unit. The Susap Map Unit contains mainly 
Susap soils. 

SUSAP MAP UNIT 

Bedrock 

Horizon Depth pH Organic Total C:N Conductivity CEC Exchangeable cations Base 
cm (in H,O) matter N ratio mS/cm meq/ meq/lOO g saturation 

% % @25”C 1OOg Ca Mg K Na % 

Cgjl o-12 7.0 5.8 0.25 13.6 0.8 23.1 21.2 2.6 0.3 0.41 100+ 
cgj2 12-30 7.0 2.8 0.14 11.5 0.4 17.3 14.2 2.7 0.2 0.37 100 + 
cgj3 30-52 6.9 1.9 0.12 9.7 0.3 13.5 11.9 2.8 0.3 0.29 100+ 
IIC 52+ 6.9 - - - 0-J - - _ - - - 

* These analyses were taken from Table 10 on page 33 of Soil Survey of the Similkameen River Valley. Hedley io the 49th Parallel. by A. N. Sprout and 
C. C. Kelley. B.C. Dep. Agric. Kelowna, 1961. 
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Trehearne Series (Tr) 
The Trehearne soils are classifïed as Eluviated 

Eutric Brunisols (shown on map legend as Degraded 
Eutric Brunisols). They have a thin litter of needles 
and dead leaves over thin, very friable, very dark 
brown, loamy sand horizons (Ah) with moderate, coarse 
granular structure. Beneath these horizons is a thick, 
dark brown, leached sandy horizon (Ae) that becomes 
pale brown on drying. The subsurface consists of thick, 
dark brown, sandy horizons (Bm) separated by three or 
four, very thin, wavy, and sometimes interconnected, clay 
bands (Btj). These bands usually occur 60-90 cm below 
the surface. The subsurface horizons gradually change to 
a substratum (C) of dark brown sand below 100 cm. This 
sand is loose when moist and slightly hard when dry. A 
few small pebbles are scattered throughout the profile, 
which is neutral in reaction. Grave1 underlies the sand 
below 2 m. 

The profile described is on a southwesterly aspect at 
810 m elevation, 4.3 km southwest of Princeton on the 
Hope-Princeton highway (49”25.9’N, 120°33’W). 

Horizon Depth 

L-F 
Ah 

Ael 

Ae2 

Bml 

Btjl 

Bm2 

Btj2 
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cm 

3.7-o 

O-3.7 

3.7-10 

1 o-52 

52-62 

62-62.5 

62.5-70 

70-70.5 

Dead needles, twigs, and grass. 

Very dark brown (10YR 2/2 m, 3/2 
d); loamy Sand; moderate, coarse 
granular; soft, very friable; abun- 
dant, fine roots; abrupt boundary; 
pH 6.0. 

Dark brown to dark yellowish 
brown (10YR 3/3-314 m, 513 d); 
loamy Sand; moderate, medium 
granular; soft, very friable; abun- 
dant, fine roots; abrupt boundary; 
pH 6.6. 

Dark brown to brown (10YR 413 
m, 613 d); Sand; moderate, medium 
subangular blocky breaking to 
strong, medium and coarse granu- 
lar; soft, very friable; plentiful, fine 
roots; clear boundary; pH 6.7. 

Dark brown to brown (IOYR 4/3 
m, 5/3 d); Sand; strong, coarse 
subangular blocky; slightly hard, 
very friable; few, fine roots; abrupt 
boundary; pH 6.9. 

Dark yellowish brown (10YR 4/4 
m, 5/6 d); Sand; slightly hard; very 
friable; very few, fine roots; wavy, 
irregular, abrupt boundary; pH 
6.8. 

Brown to dark brown (10YR 5/3- 
4/3 m, 513 d); Sand; strong, coarse 
subangular blocky; slightly hard, 
very friable; very few roots; abrupt 
boundary; pH 6.9. 
Dark yellowish brown (10YR 4/4 
m, 516 d); Sand; slightly hard, very 

Bm3 

Btj3 

Bm4 

BC 

CB 

Fig. 33. 

70.5-77 

77-77.5 

77.5-90 

90-100 

100+ 

friable; no roots; wavy, irregular, 
abrupt boundary; pH 6.8. 

Dark brown to brown (10YR 4/3- 
513 m, 513 d); Sand; strong, 
medium subangular blocky; slight- 
ly hard, very friable; no roots; 
abrupt boundary; pH 6.8. 

Dark yellowish brown (10YR 4/4 
m, 5/6 d); Sand; slightly hard, very 
friable; no roots; wavy, irregular, 
abrupt boundary; pH 6.8. 
Dark brown to brown (10YR 
4/3-513 m, 5/3 d); Sand; strong, 
medium subangular blocky; slight- 
ly hard, very friable; no roots; clear 
boundary; pH 6.9. 

Dark brown to dark yellowish 
brown (10YR 4/3-4/4 m, 4/4 d); 
Sand; moderately, medium sub- 
angular blocky; slightly hard, very 
friable; no roots; clear boundary; 
pH 6.7. 

Dark brown (1OYR 413 and 3/3 m, 
513 and 5/4 d); Sand; weak, 
medium subangular blocky; soft, 
very friable; no mots; pH 6.8. 

Soi1 profile of Treheame loamy Sand; the knife 
indicates the thin, wavy bands of clay accumulation 
that occur SO-75 cm below the surface. 



Range in characteristics. The thickness of the 
solum is 1-2.5 m. It is underlain by grave1 that contains 
free lime on the underside of the pebbles. The soi1 profile 
may have a few scattered pebbles. The very thin, wavy 
bands occur 0.6-l m below the surface. 

Distribution and extent. The Trehearne soils 
occur in the Princeton basin high above the present 
Similkameen and Tulameen stream channels at 
elevations of 690-810 m. They predominate on about 315 
ha. 

Landform and parent materials. These soils occur 
on deltas and terraces left after the retreat of glacial 
meltwaters. The topography ranges from gently to 
strongly sloping on an undulating landscape. 

Vegetation. The vegetation is an open forest of 
overmature ponderosa pine and small Rocky Mountain 
Douglas-fir with a ground caver of pine grass and 
kinnikinnick under the trees and Idaho fescue in the 
open spaces. 

Drainage and permeability. The Trehearne soils 
are rapidly drained and rapidly permeable. 

Similar series. The Alleyne soils are similar but 
contain more grave1 in the solum and have developed on 
colluvium or till. Tulameen soils are also similar but have 
thicker Bt horizons and also contain more grave1 in the 
solum. 

Associated soils. The Trehearne soils are asso- 
ciated with the Asp soils. 

Present use. The Trehearne soils are used for early 
spring and late fa11 grazing. Forage is produced at about 
670 kg/ha annually. The carrying capacity for livestock 
is about 0.8 ha per animal unit month for sites in 
excellent range condition. Most sites are overgrazed. 

Timber production is usually less than 3.5 m3/ha 
per year and regeneration is slow because of the low 
available water-storage capacity of the Trehearne soils. 

Mule deer use these soi1 areas as a winter habitat. 
Sand and grave1 for construction are abundant. 

Signzjïcant features. The Trehearne soils occur 
under a mean annual precipitation of 30 cm and a mean 
annual temperature of 56°C. They often become 
droughty during the hot, dry summer but may remain 
moist below 1 m for long periods. 

Under irrigation productivity cari be increased 
significantly. Agricultural production is limited to forage 
because of adverse topography, coarse texture, poor 
structure, and low organic-matter content. Clearing is 
necessary before these soils cari be cultivated. 

Map unit. The Trehearne Map Unit occurs on 
strongly rolling and sometimes kettled, outwash terraces 
and deltas above the confluence of the Similkameen and 
Tulameen rivers. It consists almost entirely of Trehearne 
soils. 

The Trehearne Map Unit is used for early spring 
and late fa11 grazing. Forage productivity could be 
increased by seeding grasses and by irrigation. Steeply 
sloping areas are suitable for the production of 
Christmas trees and restricted harvesting of ponderosa 
pine and Rocky Mountain Douglas-I%-. 

The Trehearne Map Unit is important as a source of 
sand and grave1 for construction and as a winter habitat 
for mule deer. The scenic quality of the open ponderosa 
pine and Rocky Mountain Douglas& forest makes it 
desirable for camping and hiking. 

TREHEARNE MAP UNIT 

I 
TULAMEEN 

- - 

/ Bedrock 
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Table 30. Chemical and physical analyses of Trehearne series 

liorizon Depth pH Organic Total C:N CEC 
cm (in H,O) ratio 

Exchangeable cations Base 
matter N saturation 

% 
meq/ 

% 1mg 
meq/l@J g 

Ca Mg 
Particle six. distribution, % 

K Na % sand slt clay 

Ah 
Ael 

Ae2 

Bld 
Btjl 
Bm2 
Btj2 
Bm3 
Btj3 
Bm4 

O-3.7 
3.7-10 

I g;; 

862 
62-70 
e70 
70-77 
877 
77-W 
90-100 

100+ 

6.0 
6.6 
6.7 
6.8 
6.9 
6.7 
6.9 
- 
6.8 
- 

6.9 
6.7 
6.8 

10.4 
1.6 
0.6 

0:; 
0.3 
0.3 
- 
0.1 

02 
0.2 
0.1 

0.26 23.2 15.9 8.1 2.4 0.6 
0.05 19.5 7.2 4.1 1.4 0.5 
0.02 16.8 7.2 4.4 1.9 0.3 
0.02 10.3 7.7 4.4 2.6 0.3 
0.02 6.6 a.4 4.7 3.2 0.2 
0.02 10.8 a.4 4.8 3.4 0.2 
0.01 11.6 8.5 4.2 4.0 0.2 

- - 
0.0 14.0 

o.oz ii 
0.02 6.1 
0.01 6.2 

78 
- 
7.9 
7.4 
6.7 

- 
3.4 

3.4 
3.3 
2.5 

- 
3.9 
- 

3.8 
3.7 
4.0 

0.z 
- 

2: 
0.2 

0.07 
0.07 
0.07 
0.07 
0.08 
0.09 
0.09 

OI& 
- 

0.11 
0.10 
0.08 

70.0 
83.5 
92.8 
96.1 
98.8 
100+ 
100+ 

976 
- 

95.6 
98.3 
100+ 

80.5 

t-z 
91:a 
92.9 
92.0 
93.4 

- 
95.6 

9;s 
96.5 
%.5 

15.1 
9.3 
5.5 
4.4 
2.2 
1.6 
1.7 
- 
2.1 

Y.2 

::i 

4.4 
4.9 
4.4 
3.8 
4.9 
6.4 
4.9 

2; 
- 

Tulameen Series (Tu) BCl 75-100 
The Tulameen soi& are classified as Orthic Gray 

Luvisols (Fig. 34). They have thick, grayish brown, sandy 
loam, leached horizons (Ae) and very thick, yellowish 
brown to brown, sandy loam horizons (Bt) of clay 
accumulation. The deposition of clay occurs at 35-75 cm. 
It often contains no more than 15% clay and only 3% 
more than the overlying leached horizons. Clay films may 
be found to a depth of 2.5 m. The grave1 content ranges 
from about 15% in the solum to 20% in the parent 
material. 

The profile described is on a northerly aspect at an 
elevation of 954 m and south of Allenby (49’25S’N, 
120”31’W). 

Horizon Depth 
cm 

L-F 1.9-o 
Ael O-17 

Litter of needles and dead grass. 

Grayish brown (10YR 5/2 m, 8/2 
d); sandy loam; weak, medium 
granular ; soft, very friable; abun- 
dant, fine and medium roots; 
slightly stony; clear boundary; pH 
5.9. 

Ae2 17-25 

AB 25-35 

Bt and Ae 35-75 

Pale brown (10YR 613 m, 7/2 d); 
sandy loam; moderate, medium 
and fine granular; slightly hard, 
friable; plentiful, fine and medium 
roots; slightly stony; clear bound- 
ary; pH 6.1. 

Brown and yellowish brown (10YR 
513 and 5/4 m, 7/2 and 5/4 d); 
sandy loam; moderate, medium 
subangular blocky; hard, firm; 
plentiful, fine roots; moderately 
stony; clear boundary; pH 6.2. 

Brown and yellowish brown (10YR 
5/3 and 5/4 m, 7/3 and 5/4 d); 
sandy loam; strong, medium sub- 
angular blocky; hard, fïrm; plenti- 
ful, fine roots; very stony; common, 
thin, clay bridges between the 
grains; gradua1 boundary; pH 6.5. 

BC2 100-130 

CBl 130-210 

Light yellowish brown and yellowish 
brown (10YR 6/4 and 514 m, 7/3 
and 614 d); gravelly loamy Sand; 
weak, medium subangular blocky; 
hard, lïrm; few, medium and fine 
roots; very stony; few, thin clay 
films as bridges between grains; 
gradua1 boundary; pH 6.6. 
Light yellowish brown and yellowish 
brown (10YR 614 and 5/4 m, 6/3 
and 614 d); gravelly loamy Sand; 
moderate, medium and coarse 
blocky; hard, firm; few, fine roots; 
very stony; few, thin clay films as 
bridges between the grains; clear 
boundary; pH 6.1. 

Dark grayish brown to brown 
(10YR 4/2-4/3 m, 6/3 and 6/4 
d); gravelly sandy loam; moderate, 
medium and coarse blocky break- 
ing to single grain; hard, firm; few, 
fine roots; exceedingly stony; few, 
thin clay films as bridges between 
the grains; pH 6.5. 

Range in characteristics. The depth of the solum is 
75-100 cm. The leached Ae horizons are 17-32 cm thick. 
The AB horizon contains clay in weakly developed bands 
surrounded by coarse material. Clay films are most 
common in the Bt and Ae horizons; they extend to below 
2.5 m as bridging between soi1 particles. The CB horizon 
contains scattered pockets of calcium carbonate. A few 
roots extend to 3 m below the soi1 surface. 

Distribution and extent. The Tulameen soils occur 
on the dry forested uplands of the Princeton basin. They 
predominate on about 4400 ha. 

Landform and parent material. The Tulameen 
soils occur on gently to moderately sloping uplands. The 
till plain is gently rolling over an elevation of 700-1020 
m. The parent material is sandy and sometimes gravelly 
till. It is slightly acid to neutral in reaction and contains a 
few calcium carbonate pebbles. 
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Fig. 34. Soi1 profile of Tulameen sandy loam. 

Drainage and permeability. These soils are well 
drained and the parent material is friable and rapidly 
permeable. 

Similar series. The Alleyne soils are similar in 
appearance and texture to the Tulameen soils, but they 
do not have Bt horizons. The Alleyne soils are associated 
with more steeply sloping topography than the Tulameen 
soils. 

The Connaly soils occur on similar topography and 
under the same vegetation, but they have developed on 
medium textured compact till and have a Bt horizon with 
a strongly developed structure. 

Associated soils. Tulameen soils occur mainly with 
Connaly and Alleyne soils and to a small extent with 
Princeton soils and rock outcrops. 

Present use. The Tulameen soils are used for early 
summer grazing by cattle, mule deer, and elk. They have 
moderately severe limitations for the growth of trees. 
Productivity of wood is 3.5-4.9 m3/ha per year. 

Signzjïcant features. These soils have a low 
available water-storage capacity and are droughty during 
the growing season. In addition they tend to be stony 
with poor structure and low organic-matter content. 
Irrigation and good management could modify these 
limitations, but this is unlikely on a large scale. 

Map unit. The Tulameen Map Unit occurs on the 
uplands within the Princeton basin under a medium 
dense forest of Rocky Mountain Douglas-fir, lodgepole 
pine, and ponderosa pine. 

The Tulameen Map Unit consists mainly of 
Tulameen soils plus minor amounts of soils classified as 
Eluviated Eutric Brunisols. 

Vegetation. The natural vegetation is a medium The soils are suitable for early summer and late fa11 
dense forest of Rocky Mountain Douglas%, lodgepole grazing. Productivity could be improved and a wider 
pine, and ponderosa pine with a ground caver of pine range of crops could be grown by the use of irrigation. 
grass and kinnikinnick. Forest productivity has moderately severe limitations. 

ALLEYNE 

TULAMEEN MAP UNIT 

Bedrock 
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Table 31. Chemical and physical analyses of Tulameen series 

Oxalate- Exchaneeable cations 
Horizon Depth pH Organic Total C:N extractable CEC &q/lOO g saturation Parti& size distribution. % 

cm (in H,O) matter N ratio Fe Al meq/ Ca Mg K Na % Sand slt &y 
% % Yo % 100 l? 

Ael 

Ae2 
AB 

I O-10 
10-17 
17-25 
25-35 

BC2 100-130 
130-150 

CBl 150-180 
180-210 

6.0 1.4 
5.9 0.7 
6.1 0.3 
6.2 0.3 
6.3 0.4 
6.4 0.4 
6.5 0.2 
6.6 0.1 
6.6 0.2 
6.8 0.1 
6.1 - 
6.5 - 
6.4 - 
6.5 - 

0.04 
0.04 
0.02 
0.01 
0.01 
0.01 
0.02 
0.01 
0.02 
0.01 

- 
- 
- 
- 

20.1 0.13 
10.5 0.15 

7.7 0.12 
13.3 0.10 
16.1 0.12 
17.8 0.42 

8.7 0.44 
4.4 0.66 
6.3 0.81 
2.9 0.55 
- - 
- - 
- - 
- - 

0.22 7.1 3.4 0.4 0.0 - 61.2 54.9 34.6 10.5 
0.20 6.9 3.4 1.2 0.4 - 72.8 58.4 30.2 11.4 
0.12 6.2 3.5 0.7 0.3 0.02 72.0 59.5 29.2 11.3 
0.12 6.2 4.1 0.7 0.2 0.02 79.4 60.0 29.8 10.2 
0.10 7.4 4.4 1.1 0.2 0.04 78.0 60.0 26.4 13.6 
0.19 9.3 5.3 1.9 0.2 0.04 80.4 66.2 22.6 11.2 
0.28 12.0 0.8 3.1 0.3 0.04 84.4 74.2 12.5 13.3 
0.33 12.8 7.5 3.4 0.3 0.07 87.4 79.4 8.8 11.8 
0.42 12.6 7.1 3.0 0.2 0.07 86.3 86.8 4.1 9.1 
0.19 11.7 7.1 3.4 0.2 0.07 91.0 86.3 4.6 9.1 

- 9.6 6.4 3.2 0.2 0.07 100+ 89.9 3.0 7.1 
- 9.8 6.5 3.2 0.2 0.07 100+ 88.3 1.5 10.2 
- 10.2 7.1 3.3 0.2 0.07 1OQ+ 89.0 0.8 10.6 
- 10.3 7.2 3.3 0.2 0.7 100+ 89.3 1.6 9.1 

Wilbert Series (Wi) 
The Wilbert soils are classifïed as Eluviated Dystric 

Brunisols (shown on map legend as Degraded Dystric 
Brunisols). They are covered with a thin litter of needles, 
twigs, moss, and decayed wood. The minera1 surface 
soi1 is a leached, dark gray, sandy loam horizon (Aej) 
of irregular occurrence and thickness but generally 
thin. The subsoil (Bm) is a brown to dark yellowish 
brown sandy loam, which is friable and rapidly 
permeable. It has lest its soluble constituents but has not 
accumulated enough iron and aluminum to form 
podzolic B horizons. The BC and C horizons are pale 
brown and light brownish gray sandy loam, which are 
medium acid in reaction and frequently contain pockets 
of sandy and gravelly materials. The parent material is 
semiconsolidated, gray sandy loam colluvium and till 
that is usually gravelly. 

The profile described is on an easterly aspect at 1518 
m elevation, northwest of Stemwinder Mountain 
(49’28.8’N, 120”8.8’W). 
Horizon 

L 

Depth 
cm 
3-0.6 

F 0.6-O 

Aej O-O.6 

Bml 0.6-20 

Bm2 20-37 

Litter of pine needles and moss; 
abrupt boundary. 
Partly decomposed pine needles 
and moss; abrupt boundary. 
Dark gray (10YR 4/1 m, 611 d); 
loamy Sand; weak, fine granular; 
very friable; plentiful, fine roots; 
thin, incipient horizon; abrupt 
boundary; pH 5.5. 
Dark yellowish brown (10YR 4/4 
m, 613 d); loamy Sand; weak, 
medium granular; very friable; 
plentiful, fine roots; slightly stony; 
gradua1 boundary; pH 5.6. 
Dark yellowish brown to brown 
(10YR 4/4-5/3 m, 6/3 d); loamy 
Sand; moderate, medium granular; 
friable; plentiful, fine roots; abrupt, 
wavy boundary tonguing down into 
the horizon below; pH 5.7. 

CB 

R 

37-62 

62+ 

Light brownish gray (2.5Y 6/2 m, 
8/2 d); loamy Sand; moderate, 
medium subangular pseudoblocky 
breaking to moderate, medium 
granular; friable; few, fine roots; 
slightly stony; abrupt boundary; 
pH 5.7. 
Weathered granitic rock. 

Fig. 35. Soi1 protïle of Wilbert sandy loam. 
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Range in characteristics. The solum is 37-75 cm 
thick. Coarse fragments are generally present and exceed 
30% in the C horizons. Bedrock may occur within 0.5-l 
m of the surface. The Ae horizon is about 1 cm thick and 
ranges from fine sandy loam to loamy sand in texture. 
The dark yellowish brown to brown loamy sandy B 
horizons grade into angular, gravelly sandy colluvium 
that may be underlain by compact till or rock. 

Distribution and extent. The Wilbert soils are 
extensive in the central and northeast sector of the map 
sheet, i.e. on the uplands of the Thompson Plateau at 
elevations of 1200-1800 m. They occur also along the 
eastern side of the plateau-mountain transition. They 
predominate on about 79 300 ha. 

Landform and parent materials. The Wilbert soils 
occur on terrain consisting of moderately to steeply 
sloping ridges with low to moderate relief. Rolling 
uplands are interspersed with abraded ridges where 
shallow soils and rock outcrops are common. The parent 
material consists of well drained, moderately coarse 
textured acid materials, which include till and colluvium. 

The Wilbert soils occur on strongly and steeply 
sloping topography at elevations of 1200-1800 m. Those 
at the lower end of the elevation range are located on 
steep, north-facing slopes. At the Upper end of the 
elevation range, the Wilbert soils are more prevalent on 
southerly exposures. 

Vegetation. Lodgepole pine in medium dense 
stands is the dominant tree in the subalpine 
tir-grouseberry habitat type. The climax forest caver is 
subalpine fïr and Engelmann spruce. The ground caver 
is dominated by grouseberry, Oregon boxwood, heart- 
leaved arnica, and black blueberry. A pine grass phase 
occurs in this habitat type. 

Drainage and permeability. The Wilbert soils are 
well drained and moderately permeable. 

Similar series. Wilbert soils are similar to the 
Mazama soils in appearance, but the latter are classified 
as Eluviated Eutric Brunisols. 

Nicomen and Lawless soils have podzolic B 
horizons. 

Associated soils. Wilbert soils occur with the 
Bankeir, Pefferle, and Gulliford soils. Bankeir soils 
occupy well drained sites on ridge crests and slopes where 
bedrock occurs very close to the surface. Pefferle soils are 
moderately coarse textured and imperfectly drained and 
have thick sola. They occupy the lower part of concave 
slopes. Gulliford soils are moderately coarse textured 
and poorly drained and occupy small depressions and 
gently sloping drainageways. 

Present use. The Wilbert soils rate only fair for 
forage productivity because most sites are free of trees for 
only about 10 years after fïres or logging. Grazing values 
cari be enhanced by grass seeding as soon as possible 
after disturbance by tires or logging. Open stands of 
lodgepole pine in Wilbert soi1 areas produce a moderate 
volume of medium quality forage, mostly pine grass. 
Productivity of wood is 3.5-4.9 m3/ha per year. 

Sign@ant features. These soils often have large 
variations in forest productivity. Lodgepole pine with its 
short cutting cycle is the species best suited to forestry 
management on the Wilbert soils. 

Map units. Two map units dominated by Wilbert 
soils are established in the Princeton map area. 

The Wilbert 1 Map Unit contains 60% or more of 
Wilbert soils and up to 40% Bankeir soils. It occupies 
steep slopes and dry ridges where bedrock outcrops are 
usually apparent or are close to the surface. This map 
unit is best suited for early summer grazing for livestock 
and winter range for mule deer. 

The Wilbert 2 Map Unit contains 60% or more 
Wilbert soils and up to 40% of the Pefferle and Gulliford 
soils. This map unit occurs where the relief is moderate 
and is associated with long, smooth slopes and small 
drainageways and depressions. The map unit has 
limitations ranging from severe to moderate for 
commercial forest production. Grazing for livestock and 
wildlife is rated as medium. 

WILBERT MAP UNITS 

Bedrock 
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Table 32. Chemical and physical analyses of Wilbert series 

Horizon Depth pH Organic Total C:N 
cm (in H*O) matter N ratio 

70 % 

Oxalate- 

extractable 
Fe Al 
% % 

Exchangeable cations Base 
meq/loo g saturation Parti& size distribution, % 

Ca Mg K Na 70 sand silt CIL+’ 

Bml Oh-20 5.6 2.2 0.07 18.3 0.75 0.81 7.4 1.6 0.3 0.3 0.09 31.9 70.6 26.5 2.9 
Bm2 20-37 1.7 0.05 19.8 0.61 0.69 6.6 1.1 1.1 0.2 0.09 37.9 72.4 24.9 2.7 
CB 37-62 0.2 0.01 12.0 0.85 0.15 3.8 2.5 0.8 0.1 0.09 92.3 71.8 25.2 3.0 

ASSOCIATED SOIL 
SERIES IN MAP UNITS 

In this report and as shown in the legend of the soi1 
map, each map unit is composed of a dominant soi1 
series and often one or more associated or minor soi1 
series. These minor soils usually occupy a small but 
significant part of the map unit and are important in 
recognizing the unit on aerial photos and in the field. 
Also they may have some specific use within the map unit 
such as wildlife habitat or recreation. 

Where soils have been mapped in detail as in the 
Similkameen River valley, the map units are small in 
extent and usually composed of only one soi1 series. In 
the reconnaissance type mapping on the Thompson 
Plateau and mountains the landforms are depicted by 
larger map units that often have two or more associated 
soi1 series along with the dominant soi1 series. In this case 
the associated soi1 series are too small in area to be shown 
as individual map units. 

In the following descriptions the map unit or units 
in which the associated soi1 series occurs is shown in 
parenthesis. 

Amat Series (Soukup Map Unit) 
The Arcat soils consist of well drained Orthic Gray 

Luvisols developed on medium textured, weakly 
calcareous, lacustrine deposits. Surface textures range 
from loam to silt loam. A profile on an easterly aspect at 

Table 33. Chemical and physical analyses of Arcat series 

633 m in elevation on the northeast side of Wolfe Lake 
(49’26.2’N, 120’19’W) is described as follows: 

Horizon Depth 
cm 

2.5-o F-H 

Ae O-10 

Al3 10-15 

Btl 15-30 

Bt2 30-62 

BC 62-67 

Ck 67+ 

Black (10YR 2/1 m, 3/1 d); partly 
decomposed grasses and needles; 
abrupt boundary. 

Dark grayish brown (10YR 412 m, 
5/2 d); silt loam; moderate, 
medium platy; soft; clear boundary; 
pH 6.5. 
Dark brown (10YR 4/3 m, 6/2 d); 
silt loam; moderate, medium gran- 
ular; soft; clear boundary. 

Grayish brown (10YR 4/2 m, 512 
d); silt loam; strong, medium sub- 
angular blocky; slightly hard; clear 
boundary; pH 6.6. 

Dark brown (10YR 4/3 m, 5/3 d); 
silt loam; strong, medium sub- 
angular blocky; hard; clear bound- 
ary; pH 6.2. 

Dark brown (10YR 413 m, 613 d); 
silt loam; moderate, medium sub- 
angular blocky; slightly hard; clear 
boundary. 

Dark brown (10YR 4/3 m, 6/3 d); 
silt loam; structureless; slightly 
hard; weakly calcareous; pH 7.5. 

Horizon Depth 
cm 

PH 
(in H,O) 

Organic 
matter 

% 
sand 

Particle size distribution, % 
silt clay fine clay 

Ae O-10 6.5 2.6 24.9 58.7 16.4 6.3 
AB 10-15 - - - - - 
Btl 15-30 6.6 1.0 16.4 61.1 22.5 9.3 
Bt2 30-62 6.2 0.7 12.8 62.8 24.4 8.9 
BC 62-67 - - - - - - 
Ck 67+- 7.5 0.3 26.0 62.3 11.7 3.8 
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Arrastra Series (Crowley Map Unit) Btl 37-60 

The Arrastra soils are well drained Podzolic Gray 
Luvisols (shown on map legend as Bisequa Gray Luvisols) 
developed on fine textured, weakly calcareous, “col- 
lapsed” lacustrine deposits. Surface textures range 
from silt loam to loam. A profile on a north aspect at 
approximately 1200 m in elevation on Arrastra Creek 
(49”24.2’N, 120”47.8’W) is described as follows: 

Bt2 60-85 

Horizon 

L-F 

Ael 

Bfl 

Bf2 

Ae2 

Depth 
cm 

3.7-o 

o-2.5 

2.5-10 

10-17 

17-37 

Litter of needles, twigs, and partly 
decomposed organic matter; clear 
boundary. 

Light brownish gray (10YR 6/2 m, 
6/1 d); silt loam; weak, fine gran- 
ular; very friable; plentiful, fine 
roots; abrupt boundary; pH 4.8. 

Dark yellowish brown (10YR 4/4 
m, 5/3 d); silt loam; weak, fine 
granular; very friable; plentiful, 
fine roots; clear boundary; pH 5.2. 

Dark brown (10YR 4/3 m, 6/3 d); 
silt loam; weak, fine granular; very 
friable; plentiful, fine roots; clear 
boundary; pH 5.2. 

Grayish brown and olive brown 
(2.5Y 5/2 and 4/4 m, 6/2 d); silt 
loam; strong, medium subangular 
blocky; firm; few, fine roots; 
slightly stony; few, thin, clay films 
as bridges between grains; clear 
boundary; pH 5.2. 

BC 85-100 

C lOO+ 

Grayish brown and olive brown 
(2SY 512 and 414 m, 6/2 d); silty- 
clay; strong, medium blocky; fit-m; 
few, fine roots; slightly stony; 
many, thin, clay films on the peds; 
gradua1 boundary; pH 5.9. 

Grayish brown and olive brown 
(2.5Y 5/2 and 414 m, 6/2,6/4, and 
4/4 d); silty clay loam; strong, 
medium blocky; very firm; very 
few, fine roots; slightly stony; 
continuous, moderately thick, clay 
films on the peds; gradua1 bound- 
ary; pH 5.9. 

Grayish brown and olive brown 
(2.5Y 512 and 5/4 m, 7/2,7/4, and 
414 d); silty clay loam; finely 
stratified breaking to moderate, 
medium blocky; firm; no roots; 
slightly stony; continuous, moder- 
ately thick, clay films on the peds; 
clear boundary; pH 5.9. 

Grayish brown and olive brown 
(2.5Y 5/2 and 4/4 m, 7/2 and 
7/4 d); silty clay loam; finely 
stratified; fïrm; no roots; slightly 
stony; continuous, thick clay films 
as flows in vertical cracks; pH 6.3. 

The soi1 is free of stones in the top 15 cm and only 
slightly stony down to 1.5 m or more. In some places at 
depths greater than 1.5 m the stratified, fine textured 
material is underlain by sand and cobbly gravel. 

Table 34. Chemical and physical analyses of Arrastra series 

Oxalate- Exchangeable cations Base 
Horizon Depth pH Organic Total C:N extractable CEC meq/lOO g saturation Particle size distribution, % 

cm (in H,O) matter N ratio Fe Al meq/ Ca Mg K Na % sand s1lt &y fine clay 
% % % % I@)F! 

Ael O-2.5 4.7 6.1 0.12 29.5 0.58 0.40 - 
ii & ciY2 

- 
.7 2;2 

- - - 
Bfl 2.5-10 52 2.9 0.08 21.0 0.82 0.74 15.8 0.07 66.1 10.7 1.1 
Bt7 10-17 5.2 3.2 0.07 26.6 0.81 0.76 15.8 0.4 0.4 0.3 0.06 7.5 23.3 65.0 11.7 1.6 
Ae2 17-37 5.2 0.4 0.02 11.5 0.33 0.18 19.6 9.4 6.0 0.3 0.08 80.1 17.4 48.7 33.9 6.9 
Btl 37-60 5.6 OS 0.02 14.5 0.45 0.18 29.3 16.0 9.5 0.4 0.12 88.9 8.3 48.0 43.7 10.4 
Bt2 60-85 5.9 0.4 0.02 11.5 0.45 0.16 28.9 16.7 9.6 0.3 0.12 92.4 6.9 53.5 39.6 10.6 
BC 85-100 5.9 0.4 0.02 11.5 0.47 0.14 25.9 15.4 8.4 0.3 0.11 93.4 8.2 58.6 33.2 8.3 
C 100+ 6.3 0.4 0.02 11.5 0.42 0.14 29.0 Il.7 9.6 0.3 0.15 95.7 11.0 55.4 33.6 9.8 

Bankeir Series (Mazama and Wilbert northwest of Princeton (49’29’N, 120”37’W) is described 

map unit4 as follows: 

The Bankeir soils are lithic Orthic Eutric Brunisols 
Horizon Depth 

“- 
developed on moderately coarse textured, weakly 
calcareous, shallow till over bedrock (Fig. 36). Loam and 
sandy loam are the two soi1 textures. A profile on an 
easterly aspect at 1275 m in elevation on the plateau 

L 
F-H 

Cl11 

1.9-1.3 Litter of grass, needles, and twigs. 

1.3-o Partly decomposed grass and 
needles. 
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Bml O-10 Dark yellowish brown (10YR 
3/4-4/4 m, 6/3 d); loam; moderate, 
fine and medium granular; very 
friable; plentiful, medium and 
coarse roots; slightly stony; gradua1 
boundary; pH 5.7. 

Bm2 10-27 Dark yellowish brown (10YR 3/4 
m, 6/3 d); loam; moderate, medium 
subangular blocky; friable; plenti- 
ful, medium and coarse roots; 
slightly stony; abrupt boundary; 
pH 6.0. 

BC 27-50 Dark brown to dark yellowish 
brown (10YR 413-314 m, 513 d); 
sandy loam; strong, medium sub- 
angular blocky; very fïrm; few, 
medium and coarse roots; slightly 
stony; few, thin clay films on ped 
faces; abrupt boundary; pH 6.3. 

R 50+ Smooth, unweathered andesitic 
bedrock. 

Fig. 36. Soi1 profile of Bankeir sandy loam. 

Table 35. Chemical and physical analyses of Bankeir series 

Oxalate- 
Horizon Depth pH 

Exchangeable cations Base 
Organic Total C:N extractable CEC meq/lOO g saturation Particle six distribution. % 

cm (in H*O) matter N ratio Fe Al meq/ Ca Mg K Na % sand stlt 
% % % 

ClaY 
% l@)g 

Bml c-10 5.7 1.25 0.06 11.2 0.32 0.17 18.9 9.6 2.7 0.7 0.12 69.3 46.6 43.3 10.1 
Bm2 10-27 6.0 0.69 0.04 10.0 0.39 0.23 24.3 15.9 4.9 1.0 0.09 90.2 50.9 38.4 10.7 
BC 27-50 6.2 1.08 0.03 20.3 0.73 0.28 26.6 18.5 5.0 0.8 0.15 92.6 55.2 34.8 10.0 

Belfort Series (Rosny Map Unit) Ah 

The Belfort soils consist of poorly drained Orthic 
Humic Gleysols developed on medium and fine textured, 
weakly calcareous till and colluvial deposits derived from 
weathered, Cretaceous sandstone and shale formations. 
Surface textures vary from loam to clay and the clay 
content usually increases with depth. Soluble salts in 
crystaline form may be present. A profile located on a 
southwest aspect at 1080 m in elevation on Lamont Creek 
logging road (49’23.0’N, 120”38.O’W) is described as 
follows: 

w 12-27 

Horizon Depth 
cm 

Bg2 27-55 

H 12-o Very dark brown (10YR 212 m); 
well-decomposed sedge peat; weak, 
fine granular; very friable; abrupt 
boundary; pH 6.0. 

o-12 Very dark brown (10YR 2/2 m, 4/1 
d); clay; strong, fine subangular 
blocky breaking to strong, fine 
granular; friable; abundant, fine 
roots; clear boundary; pH 7.0. 

Very dark brown (10YR 2/3 m); 
clay’ loam; faint mottles; strong, 
medium subangular blocky; firm; 
plentiful, fine roots; thin bands and 
lenses of fine Sand; clear boundary; 
pH 7.5. 
Very dark brown (10YR 212 m, 
5/1-5/2 d); clay loam; many, 
medium, prominent, dark yellowish 
brown (10YR 414 m) mottles; 
massive breaking to blocky; very 
firm; very few, fine roots; lenses of 
sandy loam; abrupt boundary; 
pH 7.7. 
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cg 55+ Dark grayish brown to grayish 
brown (10YR 4/2-5/2 m); clay; 
common, medium mottles; weath- 
ered bentonite. 

Colors in the soi1 profile are influenced by the color 
of the parent material as much as by the poor drainage. 
The Bg2 horizon is strongly gleyed. 

Belgie Series (Pitin Map Unit1 
The Belgie soils are well drained Orthic Humo- 

Ferric Podzols developed from moderately coarse and 
very coarse textured acid materials that include glacial 
till, colluvium, and volcanic ash deposits. Sandy loam is 
the only soi1 texture recognized. A profile on a northwest 
aspect at 1980 m in elevation on Twin Buttes (49”50’N, 
120’6.6’W) is described as follows: 

Horizon Depth 
cm 

F-H 5-O Very dark gray (10YR 3/1 m and 
d); well-decomposed organic matter 
that contains clean sand grains; 
tïbrous; abrupt boundary; pH 4.4. 

Ae 

Bfl 

o-2.5 

2.5-10 

Dark grayish brown (10YR 4/2 m, 
612 d); sandy loam; weak, medium 
platy; very friable; plentiful roots; 
abrupt boundary; pH 4.6. 

Yellowish brown (10YR 516 m, 6/6 
d); sandy loam; moderate, medium 

Bf2 10-17 

Bf3 17-25 

Bm 25-40 

cx 

C 

40-60 

60+ 

granular; very friable; plentiful 
roots; clear boundary; pH 4.9. 

Dark yellowish brown (10YR 4/4 
m, 5/3 d); sandy clay loam; 
moderate, medium granular; very 
friable; plentiful roots; clear, wavy 
boundary; pH 4.8. 

Light olive brown (2.5Y 5/4 m, 
10YR 6/3 d); sandy clay loam; 
moderate, medium subangular 
blocky breaking to moderate, fine 
granular; friable; plentiful roots; 
slightly stony; clear boundary; pH 
4.7. 

Light olive brown (2.5Y 5/4 m, 
10YR 6/3 d); sandy loam; moder- 
ate, medium granular; friable; few 
roots; moderately stony; gradua1 
boundary; pH 4.7. 

Light olive brown (2.5Y 5/4 m, 
10YR 6/3 d); sandy loam; strong, 
coarse and medium subangular 
pseudoblocky; firm; few roots; 
moderately stony; gradua1 bound- 
ary; pH 4.6. 

Light olive brown (2.5Y 514 m, 
10YR 6/3 d); sandy loam; strong, 
coarse subangular pseudoblocky; 
firm; no roots; very stony; pH 4.6. 

Fig. 37. Soi1 profile of Belgie sandy loam. 
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This soi1 has developed on a thin overlay of volcanic 
ash and other eolian material over relict alpine 
solifluction material. The low C:N ratio in the profile and 
the high silt content in the Ae and Bfl horizons suggest 
an overlay of volcanic ash. The high clay content of the 

Bt2 and Bf3 horizons is likely a result of frost heaving 
and solifluction of the soi1 material at an earlier time. 
The Cx horizon may be a relict feature of this earlier 
period of solifluction. 

Table 36. Chemical and physical analyses of Belgie series 

Oxalate- Pyrophosphate- Exchangeable cations Base Parti& size distribution. 
Horizon Depth pH Organic Total C:N extractable extractable CEC meq/lOG g saturation % 

cm (in H,O) matter N ratio Fe AI Fe Al meq/ Ca Mg K Na % Sand silt CIa)’ 

70 70 % 70 % 70 100 g 

F-H F-2.5 4:: 42.9 1.06 23.4 - - 0.43 0.69 - - - - - - - - 
Ae 4.4 0.17 14.9 0.16 0.21 0.10 0.18 13.0 1.6 tr 0.3 0.39 IT8 52.4 41.9 5.7 
Bfl 2s 10 4.9 6.7 0.27 14.5 1.42 1.67 0.62 0.83 25.1 1.4 tr 0.2 0.36 8.2 52.2 42.4 5.4 
Bt7 10-17 4.0 3.5 0.16 13.0 0.87 0.89 0.60 0.67 27.6 2.1 1.0 0.2 0.24 12.9 51.4 23.6 25.0 
Bf3 17-2s 4.7 3.2 0.1s 12.1 0.71 0.71 0.42 0.52 30.7 4.4 I .5 0.3 0.25 21.2 49.1 18.3 32.6 
Bm 25-40 4.7 1.1 0.05 12.3 0.29 0.36 0.09 0.21 18.9 3.9 1.5 0.2 0.20 31.1 63.1 22.8 14.1 
CX 40-60 4.6 - - - 0.20 0.25 0.05 0.12 16.4 0.2 2.0 0.3 0.20 56.2 05.7 22.0 12.3 
C 60+ 4.6 - - - 0.18 0.15 0.06 0.08 16.5 9.4 4.6 0.4 0.25 88.4 652 21.0 13.8 

Fig. 38. Landscape associated with the Belgie series. 
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Big Buck Series (Apex Map Unit) 
The Big Buck soils are Cumulic Regosols, which are 

continuously wet throughout the summer and frozen 
during the winter. They have developed on moderately 
coarse and very coarse textured, acid materials that 
include thin glacial till, colluvium, and volcanic ash 
deposits. Loam is the only soi1 texture recognized. A 
profile in a toe slope position on a westerly aspect at 2097 
m elevation on Apex Mountain (49”22S’N, 119”SS’W) is 
described as follows: 

Horizon Depth 

L-F 

H 

Ah1 

Ah2 

cm 

s-2.5 

2.5-o 

o-17 

17-27 

Litter of alpine grasses and sedges; 
abrupt boundary. 

Dark-colored, well-decomposed or- 
ganic matter; abrupt boundary. 

Dark yellowish brown (10YR 414 
m); loam; weak, fine and coarse 
granular; occasional, scattered 
black pellets 0.1-0.5 mm in 
diameter; friable, plastic when wet; 
abundant, fine roots forming a 
turfy mat; clear boundary; pH 5.0. 

Very dark grayish brown to dark 
brown (10YR 3/2.5 m); clay; 
moderate, medium granular; occa- 

AI3 

Ahb 

ABb 

IIC 

27-42 

42-50 

SO-60 

60+ 

sional scattered black pellets 
0.1-0.5 mm in diameter; sticky and 
very plastic when wet; plentiful, 
fine roots; clear boundary; pH 5.5. 

Dark yellowish brown (1OYR 3.5/4 
m); clay loam; weak, medium sub- 
angular blocky; slightly sticky and 
plastic when wet; few roots; clear 
boundary; pH 5.5. 

Very dark grayish brown (10YR 
3/2 m); loam; weak, fine granular; 
very friable; few roots; clear 
boundary; pH 5.5. 

Dark grayish brown (10YR 4/2 m); 
loam; moderate, medium sub- 
angular blocky breaking to weak, 
fine granular; slightly sticky, slight- 
ly plastic; very few roots; abrupt 
boundary; pH 5.5. 

Dark yellowish brown (10YR 414 
m); loamy Sand; very weak, fine 
pseudogranular; nonsticky, non- 
plastic; very few roots; pH 5.7. 

The soils have moderately rapid permeability. The 
water table is usually about 0.5 m from the surface 
during the summer, but there is no evidence of gleying in 
the solum. 

Fig. 39. Soi1 profile of Big Buck loam. 
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The soi1 appears to undergo considerable mixing. 
Soi1 horizon boundaries are wavy and often tongued 
deeply into the horizon below. Textures in the profile are 
variable as the result of solifluction action and of freezing 
and thawing. 

Van Ryswyk (1969) also reported black pellets in the 
surface horizons of soi1 he examined on Lakeview 
Mountain. He found that these pellets were partially 
decomposed by hydrogen peroxide. He also reported silt 
coatings on the coarse fragments deep in the substratum 
of these profiles. 

The formation of needle ice in the silty material 
brought to the surface by solifluction action retards the 
establishment of vegetation on the surface of the soi1 (see 
Figs. 5 and 6). 

Bonnevier Series (Pitin Map Unit) 
The Bonnevier soi1 series consists of well drained 

Sombric Brunisols (andic) developed on moderately 
coarse and very coarse textured, acid materials that 
include till, colluvium, and volcanic ash deposits. Sandy 
loam is the only soi1 texture recognized. A profile on a 
southeasterly aspect at 1620 m elevation on Corral Creek 
(49”21S’N, 120”42.O’W) is described as follows: 
Horizon Depth 

cm 

L-F 0.6-O 

Ah O-8 

Bml 8-27 

Bm2 27-42 

Litter of grass and needles. 

Dark brown to dark yellowish 
brown (10YR 3/3-314 m, 4/3 d); 
sandy loam; weak, medium sub- 
angular blocky breaking to gran- 
ular; very friable; abundant, fine 
and medium roots; slightly stony; 
clear boundary; pH 5.0. 

Dark yellowish brown (10YR 4/4 
m, 5/3 d); sandy loam; moderate, 
coarse granular; friable; plentiful, 
fine and medium roots; slightly 
stony; gradua1 boundary; pH 5.2. 

Dark brown to brown (7SYR 4/4 
m, 10YR 513 d); sandy loam; 
moderate, medium granular; fri- 
able; plentiful, fine and medium 
roots; moderately stony; gradua1 
boundary; pH 5.4. 

BC 

R 

42-60 

60+ 

Dark brown to brown (7SYR 4/4 
m, 10YR 513 d); sandy loam; 
moderate, medium granular; fri- 
able; few roots; very stony; abrupt 
boundary; pH 5.5. 
Fractured andesitic and basaltic 
rocks. 

Fig. 40. Soi1 profile of Bonnevier sandy loam. 

Table 37. Chemical and physical analyses of Bonnevier series 

Oxalate- Pyrophosphate- E%changeable cations Base Parti& six distribution, 
Horizon Depth pH Organic Total C:N extractable extractable CEC saturation Y0 

cm (in HIO) matter N ratio Fe 
meq/lOO g 

Fe Al meq/ Ca Mg K Na % sand silt clay 
% % % % % % 100 g 

Ah G8 5.0 18.0 0.34 31.0 0.64 0.48 - - 35.5 9.0 1.8 1.0 0.27 33.6 60.3 35.7 4.0 
Bml 8-27 5.2 3.6 0.12 17.1 0.77 0.60 0.14 0.38 20.5 4.1 tr 0.4 0.25 23.1 64.2 34.3 1.5 
Bm2 27-42 5.4 2.5 0.08 17.0 0.78 0.66 0.09 0.33 17.2 3.4 tr 0.4 0.25 23.8 65.3 33.5 1.2 
BC 42-60 5.5 1.4 0.06 13.1 0.79 0.45 - - 13.0 2.4 tr 0.4 0.23 23.3 69.8 29.2 1.0 
R &)+ - - - - - - - - - - - - - 
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Buckhorn Series (Pitin Map Unit) 
The Buckhorn soils are Sombric Humo-Ferric 

Podzols developed on moderately coarse and very coarse 
textured acid materials that include till, colluvium, and 
volcanic ash deposits. Sandy loam is the only soi1 texture 
recognized. A profile on a southerly aspect at 2043 m 
elevation near the summit of Crater Mountain 
(49O10.8’N, 120”4S’W) is described as follows: 

Horizon Depth 

L-F 
H 

cm 

s-2.5 

2.5-O 

Ah O-10 

Bf 10-35 

Bm 35-50 

Bî 50-85 

C 85-125 

IIC 125 + Dark yellowish brown and yellowish 
brown (10YR 414 and 5/6 m); 
loamy Sand; weak, medium sub- 
angular pseudoblocky; friable; very 
few roots; slightly stony; pH 5.6. 

This soi1 occurs in depressions. Although moist 
throughout the year, its colors are bright and there are no 
mottles. It differs from Pitin sandy loam by having more 
organic matter in the Bf horizon and by being more 
highly base saturated. 

Litter of dead grass and twigs. 

Black, decomposed organic matter; 
fibrous; abundant, fine roots. 

Dark reddish brown (5YR 212 m, 
IOYR 2/2 d); sandy loam; weak, 
fine granular; very friable; abun- 
dant, fine roots; very slightly stony; 
abrupt boundary; pH 5.6. 

Dark reddish brown (5YR 313 m, 
7.5YR 4/2 d); sandy loam; weak, 
medium granular; very friable; 
abundant, fine roots; slightly stony; 
clear boundary; pH 5.5. 

Dark brown (10YR 4/3 m, 6/4 and 
5/4 d); loamy Sand; weak, medium 
granular; very friable; abundant, 
fine roots; moderately stony; 
gradua1 boundary; pH 5.6. 

Dark yellowish brown (10YR 4/4 
m, 4/3 and 7/4 d); gravelly Sand; 
weak, fine granular breaking to 
single grain; loose; plentiful, fine 
roots; very stony; gradua1 bound- 
ary; pH 5.5. 
Dark yellowish brown (10YR 414 
m, 514 and 6/4 d); cobbly sand and 
gravel; single grain; loose; few, fine 
roots; exceedingly stony; abrupt 
boundary; pH 5.6. Pig. 41. Soi1 profile of Buckhorn sandy loam. 

Table 38. Chemical and physical analyses of Buckhorn series 

Oxalate- Pywphosphate- Exchangeable cations Base 
Horizon Depth pH Organic Total C:N extractable extractable CEC satu- Particle size distribution, % 

cm (in H*O) matter N ratio Fe 
meq/100 g 

Fe Al meq/ Ca Mg K Na ration sand silt clay fine clay 
% % % % % Y0 ‘mg % 

Ah O-10 5.6 15.0 0.62 14.2 0.39 0.39 0.16 0.21 26.4 13.0 2.3 0.5 0.06 60.0 59.4 33.2 7.4 2.5 
Bf lc-35 5.5 7.8 0.38 17.2 0.59 1.42 0.27 0.46 18.7 5.1 1.1 0.3 0.08 35.2 73.2 23.4 3.4 1.6 
Bm 35-50 5.6 2.2 0.12 16.2 0.30 0.35 0.09 0.17 7.9 2.1 0.4 0.3 0.02 36.7 80.8 16.9 2.3 1.0 

BC SO-85 5.5 1.9 0.07 16.3 0.32 0.16 0.07 0.07 7.3 4.2 1.1 0.1 0.06 75.3 88.5 9.6 C SS-125 5.6 0.8 0.04 13.4 0.26 0.10 0.06 0.05 4.8 2.5 0.7 0.1 0.05 68.5 92.8 5.1 ::y ::: 
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Bull Series (Grant Map Unit) 
The Bull soils are imperfectly drained Gleyed Gray 

Luvisols developed on moderately coarse to medium 
textured, weakly calcareous till. Loam and sandy loam 
are the tWo soi1 textures. A profile on a southeastern 
aspect at 1500 m elevation north of Paradise Lake 
(49”55S’N, 120”16S’VV) is described as follows: 

Horizon Depth 
cm 

L-F 

Ael 

Ae2 

Btgjl 

Btgj2 

BQ 

2.5-o Litter of needles and twigs. 

O-O.6 Grayish brown (10YR 512 m, 7/2 
d); loam; weak, fine granular; very 
friable; abundant, fine roots; 
abrupt boundary; pH 4.6. 

0.6-12 Brown (10YR 5/3 m, 7/2 d); loam; 
moderate, coarse granular; very 
friable; abundant, fine roots; slight- 
ly stony; clear boundary; pH 5.1. 

12-22 Grayish brown (2.5Y 512 m, 10YR 
712 d); clay loam; few, fine, faint, 
yellowish brown (10YR 5/6 m) 
mottles; moderate, medium sub- 
angular blocky; fïrm; plentiful, fine 
roots; moderately stony; a few clay 
bridges between soi1 particles; clear 
boundary; pH 5.3. 

22-42 Grayish brown (2SY 512 m, 712 d); 
clay loam; common, fine, distinct, 
dark yellowish brown and brown 
(10YR 4/4 and 5/6 m, 5/3 d) 
mottles; strong, coarse subangular 
blocky; firm; plentiful, fine roots; 
moderately thick clay films along 
root channels; gradua1 boundary; 
pH 5.4. 

42-60 Grayish brown and light olive 
brown (2.5Y 5/2 and 514 m, 7/2 
d); loam; many, fine, prominent, 
yellowish brown (IOYR 516 m, 5/3 
d) mottles; strong, medium sub- 
angular blocky; fïrm; few roots; 
very stony; gradua1 boundary; pH 
5.6. 

BCgj 60-70 

CBgj 70-90 

Grayish brown (2.5Y 5/2 m); loam; 
common, fine, faint, olive brown 
(2.5Y 4/4 m) mottles; strong, 
medium blocky; firm; very few 
roots; moderately stony; few, thin 
clay films on ped faces; gradua1 
boundary; pH 5.9. 

Grayish brown (2.5Y 512 m, 7/2 d); 
sandy loam; few, fine, distinct and 
faint, light olive brown (2.5Y 514 
m) and yellowish brown (10YR 516 
m) mottles; strong, coarse blocky; 
fïrm; no roots; moderately stony; 
a few, thin clay bridges between soi1 
particles; pH 6.4. 

The Ael horizon is indistinct when the soi1 is wet. 

Fig. 42. Soi1 profile of Bull sandy loam. 

Table 39. Chemical and physical analyses of Bull series 

Horizon Depth Total 
CinpfzO, 2:: N 

C:N CEC Exchangeable cations Base 
cm ratio meq/ meq/lOO g Parti& six distribution, % 

% % ‘00 g Ca Mg K Na 
sayion 

sand silt ClaY 

Ael O-O.6 4.6 9.85 0.16 35.3 22.1 7.0 1.8 0.8 0.2 41.2 - - - 
Ae2 0.6-12 5.1 3.41 0.06 31.9 12.2 4.9 1.0 0.5 0.2 53.6 37 45 18 

Btgj 1 12-22 5.3 0.80 0.03 17.2 12.1 7.3 1.6 0.3 0.2 78.1 37 28 Btgj2 22-42 5.4 0.69 0.03 14.3 14.3 8.9 2.3 0.4 0.2 82.1 44 28 :8 
B’Zg 42-60 5.6 0.39 0.02 15.1 10.0 6.2 1.9 0.3 0.2 85.9 47 31 22 
BCgj 60-70 5.9 0.28 0.01 14.7 13.5 9.6 2.4 0.3 0.2 92.2 48 30 22 
CBpj 70-90 6.4 0.14 0.01 11.6 7.5 6.7 0.6 0.2 0.2 100+ 60 27 13 

92 



Cahill Series (Larcan Map Unit) 
The Cahill soils belong to the Orthic Black 

subgroup, lithic phase and have developed on moderately 
coarse textured, weakly calcareous, shallow till. Loam 
and sandy loam are the two soi1 textures. A profile on a 
southeasterly aspect at 1500 m elevation on Crater 
Mountain (49”9.0’N, 120’4.O’W) is described as follows: 

CB 40-50 

R 50+ 

Yellowish brown (10YR 5/4 m, 
513 d); sandy loam; moderate, fine 
subangular blocky breaking to 
moderate, coarse granular; friable; 
few roots; moderately stony; abrupt 
boundary; pH 7.0. 
Weathered granodiorite bedrock. 

Horizon Depth 
cm 

Ah1 o-12 

Ah2 12-20 

Bm 20-30 

BC 30-40 

Black (10YR 2/1 m, 212 d); sandy 
loam; weak, coarse subangular 
blocky breaking to strong, fine 
granular; friable; abundant, fine 
roots; slightly stony; clear bound- 
ary; pH 6.0. 
Very dark brown (10YR 2/2 m, 
3/2 d); sandy loam; moderate, 
medium subangular blocky break- 
ing to moderate, fine granular; 
friable; abundant, fine roots; slight- 
ly stony; abrupt boundary; pH 7.2. 
Dark brown (10YR 3/3 m, 513 d); 
sandy loam; moderate, medium 
subangular blocky breaking to 
moderate, fine subangular blocky; . 
firm; plentiful, fine roots; moder- 
ately stony; gradua1 boundary; 
pH 7.1. 
Dark yellowish brown (10YR 314 
m, 5/3 d); sandy loam; moderate, 
medium and coarse subangular 
blocky breaking to moderate, me- 
dium granular; fïrm; few roots; 
moderately stony; gradua1 bound- 
ary; pH 7.1. 

Fig. 43. Soi1 profile of Cahill loam. 

Table 40. Chemical and physical analyses of Cahill series 

HOtiZOfl Depth pH Organic Total C:N CEC Exchangeable catioos Base 
cm (in H,O) matter N ratio meq/ meq/lOO g saturation Parti& six distribution, % 

% % 1oOg Ca Mg K Na % Sand silt clay fine clay 

Ah1 O-12 6.0 12.03 0.62 11.3 30.7 28.6 2.6 2.2 0.05 100+ 57.0 32.8 10.2 2.5 
Ah2 12-20 1.2 6.24 0.35 10.4 19.3 18.0 1.9 1.3 0.05 100+ 64.8 27.2 8.0 2.5 
Bm 20-30 7.1 - - - - 
BC 30-40 7.1 0:99 OYO a1 

- 
.s 1.1 

- - 
17.7 0.6 0.02 100+ 74.1 18.7 7.2 2.7 

CB 4f350 7.0 0.80 0.53 6.9 7.8 6.6 1.3 0.4 0.03 100+ 76.9 15.8 7.3 3.2 
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Coquihalla Series (Lawless Map Unit) Corral Series (Princeton Map Unit) 
The Coquihalla soils are well drained Orthic Ferro- 

Humic Podzols developed on moderately coarse and very 
coarse textured, acid colluvial deposits. Sandy loam is 
the only soi1 texture recognized. A profile on a westerly 
aspect at 1200 m elevation southeast of the Hope slide 
(49”18.6’N, 121’17’W) is described as follows: 

The Corral soils are moderately well drained and 
belong to the Rego Dark Gray subgroup, carbonated 
phase. They have developed on local wash from the same 
moderately coarse or medium textured till as the 
Princeton soils. The parent material is moderately high 
in calcium carbonate and is not normally saline. Surface 
textures vary from sandy loam to loam and the clay 
content usually increases with depth. A profile on a north 
aspect at 750 m in elevation just north of the Princeton 
airfïeld (49”28S’N, 120”3O’W) is described as follows: 

Horizon 

L 
F-H 

Ae 

Bhfl 

Bhf2 

Bf 

c 

Depth 
cm 
8-5 
5-O 

o-2.5 

2.5-10 

10-20 

20-32 

90+ 

Litter of needles, leaves, and moss. 
Dark-colored, decomposed organic 
matter; abrupt boundary. 
Grayish brown (10YR 5/2 m, 5/4 
d); sandy loam; weak, fine granular; 
very friable; plentiful, fine roots; 
abrupt boundary; pH 3.6. 
Dusky red to dark reddish brown 
(2.5YR 3/2-3/4 m, 7.5YR 3/2 d); 
sandy loam; weak, fine and medium 
granular; very friable; clear, wavy 
boundary; pH 3.7. 
Yellowish red (SYR 416 m, 10YR 
5/4-5/6 d); sandy loam. *T-zak, 
medium granular; very friable; 
plentiful, fine roots; clear, irregular 
boundary; pH 4.8. 
Dark brown (7SYR 414 m, 10YR 
5/4 d); sandy loam; weak, fine 
subangular blocky; very friable; 
diffuse boundary; pH 5.0. 
Olive brown (2SY 414 m, 5/4 d); 
sandy loam; strong, coarse pseu- 
doplaty; very fïrm; no roots; pH 6.0. 

The Coquihalla soils are moderately stony in the 
surface horizons and stony in the subsoil. The Ae horizon 
is often incipient. 

._ -.~ 
Table 41. Chemical analyses of Coquihalla series 

Horizon Depth 
cm 

Oxalate- 
PH Organic extractable 

(in H,O) matter Fe Al 
% % % 

Ae o-2.5 3.6 19.3 2.41 0.66 
Bhfl 2.5-10 3.7 25.6 4.66 0.89 
Bht2 10-20 4.8 11.3 1.62 6.11 
Bf 20-32 5.0 5.3 1.56 4.13 
C 90 5.9 0.8 0.43 0.54 

Horizon 

Ah 

Ahk 

Ahekj 

IICkl 

IICk2 

IICk3 

IICk4 

Depth 
cm 
O-15 

15-32 

32-40 

40-47 

47-82 

82-93 

93-122 

Very dark brown (10YR 2/2 m, 
3/2 d); loam; weak, coarse pris- 
matic breaking to moderate, coarse 
granular; friable; plentiful, fine 
roots; gradua1 boundary; pH 6.6. 
Very dark brown (10YR 2/2, 312 
d); loam; moderate, medium gran- 
ular; friable; plentiful, fine roots; 
f.-e calcium carbonate present; 
gradua1 boundary; pH 7.8. 
Very dark brown (10YR 2/2 m, 
411 d); loam; moderate, medium 
granular; friable; plentiful, fine 
roots; free calcium carbonate; 
abrupt boundary; pH 8.1. 
Dark grayish brown (10YR 4/2 m, 
5/2 d); sandy clay loam; moderate, 
medium pseudogranular; friable; 
plentiful, fine roots; stone line 
present; slightly stony; free calcium 
carbonate; abrupt boundary; pH 
8.2. 
Grayish brown (10YR 512 m, 7/2 
d); sandy clay loam; moderate, 
medium pseudogranular; firm; few 
roots; slightly stony; free calcium 
carbonate; abrupt boundary; pH 
8.4. 
Very pale brown (10YR 713 m, 
812 d); loam; weak, medium pseu- 
doplaty; friable; few roots; free 
calcium carbonate; abrupt bound- 
ary; pH 8.4. 
Pale brown (10YR 6/3 m, 7/2 d); 
sandy clay loam; strong, medium 
pseudoplaty; tïrm; very few roots; 
moderately stony; free calcium 
carbonate; pH 8.3. 
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Table 42. Chemical analyses of Corral series 

Horizon Depth PH Organic matter 
cm (in H,O) % 

Ah 
Ahk 
Ahekj 
IICkl 
11Ck2 
llCk3 
IICk4 

o- (5 6.6 8.1 
1 S-32 7.8 6.8 
32-40 8.1 5.0 
40-47 8.2 1.3 
47-82 8.4 0.9 
82-93 8.4 1.5 
93-122 8.3 - 

Darcy Series (Alleyne Map Unit) 
The Darcy soils are well drained and are classifîed 

in the Orthic Dark Gray subgroup. They have developed 
on moderately coarse textured, weakly calcareous col- 
luvium and till. Sandy loam is the only soi1 texture. A 
profile on a west aspect at 82.5 m elevation on the Darcy 
Mountain road (49”26.3’N, 120’27’W) is described as 
follows: 
Horizon 

Ahel 

Depth 
cm 
O-8 

Ahe2 8-15 

Ahe3 15-25 

Aej 25-45 

Bt 45-60 

Very dark grayish brown (10YR 
3/2 m, 5/2 d); sandy loam; weak, 
coarse platy breaking to moderate, 
medium granular; friable; abun- 
dant roots; slightly stony; diffuse 
boundary; pH 6.9. 
Very dark grayish brown (10YR 
3/2 m, 5/2 d); sandy loam; weak, 
fine platy breaking to moderate, 
medium granular; friable; abun- 
dant roots; slightly stony; diffuse 
boundary; pH 7.2. 
Dark grayish brown (10YR 4/2 m, 
6/2 d); sandy loam; strong, medium 
subangular blocky breaking to 
moderate, medium granular; fri- 
able; plentiful roots; slightly stony; 
diffuse boundary; pH 7.3. 
Dark grayish brown (10YR 4/2 m, 
612 d); sandy loam; moderate, 
coarse subangular blocky breaking 
to moderate, medium granular; 
friable; plentiful roots; moderately 
stony; gradua1 boundary; pH 7.3. 
Dark grayish brown (10YR 4/2 m, 
61’2 d); sandyloam; strong, medium 
subangular blocky breaking to 
moderate, medium granular; fri- 
able; few roots; slightly stony; 
gradua1 boundary; pH 7.3. 

BC 

Ck 

60-97 

97+ 

Dark brown (1OYR 4/3 m, 6/2 d); 
sandy loam; moderate, coarse 
subangular blocky breaking to 
moderate, medium granular; fri- 
able; plentiful large roots; slightly 
stony; abrupt boundary; pH 7.3. 
Grayish brown to dark grayish 
brown (2.5Y 5/2-4/2 m, 6/2 d); 
sandy loam; amorphous; friable; 
very few roots; moderately stony; 
light brownish gray )lOYR 6/2 m, 
8/2 d) calcium carbonate in thin 
bands; pH 8.6. 

Lime occurs in thin bands, under stones, and is 
disseminated throughout the Ck. Often clay films and 
bridging occur in the lower part of the solum. 

Fig. 44. Soi1 profile of Darcy sandy loam. 
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Table 43. Chemical and physical analyses of Darcy series 

OXalate- Exchangeable cations Base 
Horizon Depth pH Organic extractable CEC meq/IOO g saturation Parti& size distribution, % 

cm (in H,O) matter Fe Al meq/ Ca Mi4 K Na % sand silt clay fine clay 
% Yo % 100 g 

Abel O-8 6.9 4.1 0.15 0.09 13.6 14.2 1.4 1.0 0.06 IOOf 55.9 35.7 8.4 2.6 
Ahe2 8-15 7.2 2.3 0.10 0.09 12.9 II.9 1.5 0.9 0.04 100+ 56.0 34.5 9.5 3.5 
Ahe3 15-25 7.3 2.0 0.15 0.08 12.1 II.1 15 0.9 0.04 100+ 56.0 34.7 9.3 2.3 
Aej 25-45 7.3 0.6 0.10 0.09 9.6 x.5 1.4 0.8 0.04 100+ 59.4 32.0 8.6 1.1 
Bt 45-60 7.3 0.8 0.08 n ‘n 95 X.? 1.4 0.6 0.03 100+ 61.5 26. I 12.4 4.6 
BC 6&97 7.3 0.6 0.06 Lx10 10.0 9.5 1.7 0.3 0.04 100+ 55.9 32.4 II.7 1.9 
Ck 97+ 8.6 0.2 - - 6.9 I’.? 2.5 0.2 0.13 100+ - - - 

Ah2 20-47 Black (10YR 211 m); silty clay; 
strong, fine granular; friable; plen- 
tiful roots; abrupt boundary; pH 
5.8. 

IICg 47-62 Dark grayish brown (2SY 4/2 m); 
loam; common, coarse, distinct 
dark brown (10YR 4/3 m) and 
strong brown (7SYR 5’6 m) mot- 
tles; moderate, medium subangular 
blocky; friable; no roots; abrupt 
boundary; pH 6.3. 

IIICgj 62-93 Dark grayish brown (2SY 412 m) 
and olive brown (2SY 414 m); grav- 
elly sandy loam; weak, medium 
subangular pseudoblocky breaking 
to weak, medium pseudogranular; 
friable; exceedingly stony; pH 6.3. 

There is a 2.5 cm band of dark grayish brown 
(2SY 4/2 m) volcanic ash between the Ah2 and IICg 
horizons. It is a loam, which has a pH of 6.2, and it is not 
continuous. 

Fig. 45. Landscape associated with the Darcy series. 

Gulliford Series (Grant, Lawless, 
Mazama, and Wilbert map units) 

The Gulliford soils are poorly drained Rego Humic 
Gleysols developed on a mantle of alluvium over till. 
Soi1 textures are sandy loam, loam, and heavy clay. A 
profile in a depression with a north aspect at 1330 m 
elevation and southwest of Wolfe Lake (49”24’N, 
120”21’W) is described as follows: 

Horizon Depth 
cm 

L-F 

Ah1 

2.5-o 

O-20 

Litter of partly decomposed needles 
and leaves; pH 5.2. 

Black (10YR 2/1 m); heavy clay; 
strong, fine granular; friable; 
abundant roots; clear boundary; 
pH 5.2. 

Kane Series (Connaly Map Unit) 
The Kane soils are Orthic Gray Luvisols, lithic 

phase. Sandy loam is the dominant soi1 texture. A profile 
on a southeastern aspect at 1140 m on lot 889 on the east 
side of Kennedy Lake (49”21.0’N, 120’35.O’W) is des- 
cribed as follows: 
Horizon Depth 

cm 
L-F 3.8-O 

Ae o-12 

BA 12-22 

Bt 22-32 

Litter of grass, needles, and leaves. 

Dark grayish brown (10YR 4/2 m, 
712 d); sandy loam; moderate, 
medium granular; friable; diffuse 
boundary; pH 7.0. 

Dark brown (10YR 413 m, 6/2 d); 
loam; moderate, medium sub- 
angular blocky breaking to strong, 
fine granular; friable; diffuse 
boundary; pH 7.0. 

Brown (IOYR 5/3 m, 4/4 d); loam; 
moderate, medium subangular 
blocky; friable; diffuse boundary; 
pH 7.5. 
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BC 32-50 Light olive brown (2SY 5/4 III, 
10YR 6/3 d); gravelly loam; weak, 
medium subangular blocky; very 
friable; diffuse boundary; pH 7.5. 

R 50+ Weathered basalt. 

Table 44. Chemical and physical analyses of Gulliford series 

Horizon 

Ah1 
Ah2 
volcanic 
ash* 
1lC.g 
1rrcg; 

Depth pH Organic 
cm (in H,O) matter 

% 

Total 
N 
% 

C:N 
ratio 

CEC Exchangeable cations Base 
meq/ meq/lOO g saturation 
100 g Ca Mg K Na % 

O-20 5.2 22.6 0.71 18.4 94.2 53.8 12.0 1.2 0.6 71.8 
20-47 5.8 6.0 0.33 10.5 69.9 42.4 10.6 1.1 0.5 76.9 

- 6.2 i.1 0.08 8.2 16.8 12.0 2.9 0.4 0.4 93.4 

47-62 6.3 0.7 .o.os 7.3 16.7 12.1 2.9 0.3 0.2 93.6 40.3 47.1 12.6 
62-93 6.3 1.0 0.06 10.3 14.1 10.5 2.5 0.3 0.2 94.8 64.5 26.5 9.0 

Particle size distribution, % 
sand . silt clay 

7.4 22.0 70.6 
15.9 30.5 53.6 
49.0 38.0 13.0 

* Ste profile description. 

Lakeview Series (Apex Map Unit) Lamont Series (Rosny Map Unit) 
The Lakeview soils are moderately well drained 

Orthic Regosols developed on moderately coarse and 
very coarse textured, acid, heterogeneous material that 
includes colluvium, shallow till, and volcanic ash. Sandy 
loam is the only soi1 texture recognized. A profile on a 
southwestern aspect at 2400 m elevation on Lakeview 
Mountain (49”3.5’N, 120”8.4’W) is described as follows: 

The Lamont soils are well drained and belong to the 
Rego Dark Gray subgroup. They have developed in a 
shallow mantle of till and colluvium that overlies 
weathered Tertiary sandstone and shale. The till and 
colluvium are composed mainly of materials from the 
underlying geological formations. The two soi1 textures 
recognized are sandy loam and loam. A profile on a west 
aspect at 750 m elevation, 0.3 km north of the Belfort 
railwav station (49”31.3’N, 120”29.6’W) is described as 

Horizon 

Ah1 

Ah2 

Ah3 

C 

Depth 
cm 

O-6 

6-40 

40-57 

57+ 

Very dark grayish brown to very 
dark brown (10YR 3/2-2/2 m); 
sandy loam; weak, medium granu- 
lar; very friable; abundant, fine 
roots forming organic film on 
surface of pebbles; diffuse bound- 
ary; pH 5.3. 
Very dark grayish brown to very 
dark brown (10YR 3/2-2/2 m, 
3/2-4/2 d); sandy loam; moderate, 
medium granular; very friable; 
plentiful, fine roots; few stones; 
thin, dark organic film on surface 
of pebbles; diffuse boundary; pH 
5.7. 

Very dark grayish brown (10YR 
3/2 m, 41’2 d); loam; moderate, 
medium granular; very friable; 
plentiful, fine roots; moderately 
stony; thin, dark organic film on 
surface of pebbles; abrupt bound- 
ary; pH 5.9. 

Light olive brown to olive brown 
(2.5Y 5/4-4/4 m, 10YR 612 and 
2SY 512 d); loam; few, medium, 
faint mottles; moderate, medium 
subangular pseudoblocky; friable; 
few roots; very stony; no organic 
film on surface of pebbles; pH 6.2. 

follows: 

Horizon Depth 
cm 

0.6-O 
O-8 

L-F 
Ahel 

Ahe2 

Ahe3 

Cl 

8-20 

20-27 

27-42 

Litter of grasses and twigs. 

Black (10YR 211 m, 4/1 d); sandy 
loam; weak, coarse subangular 
blocky breaking to strong, fine 
granular; soft, friable; abundant, 
fine roots; slightly stony; clear 
boundary; pH 6.5. 

Black (10YR 2/1 m, 4/1 d); sandy 
loam; moderate, medium sub- 
angular blocky breaking to strong, 
fine granular; soft, friable; plenti- 
ful, fine roots; slightly stony; clear 
boundary; pH 6.8. 
Very dark grayish brown (10YR 
3/2 m, 5/2 d); sandy loam; slightly 
hard, firm; plentiful, fine roots; 
slightly stony; abrupt, irregular 
boundary; pH 6.9. 

Pale brown (10YR 613 m, 7/2 d); 
loamy Sand; amorphous breaking 
to moderate, medium subangular 
pseudoblocky; hard, firm; very few, 
fine roots; fine grave1 weathered 
out of sandstone; diffuse boundary; 
pH 7.2. 
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c2 42-82 

c3 82+ 

Very pale brown and pale brown 
(10YR 713 and 613 m, 812 d); 
loamy Sand; amorphous breaking 
to weak, medium subangular 
pseudoblocky and single grain; 
hard, firm; very few, fine roots; fine 
grave1 weathered out of sandstone; 
a few, irregular, brownish-colored, 
fine bands and lenses of bentonite; 
diffuse boundary; pH 7.4. 
Very pale brown and pale brown 
(10YR 713 and 6/3 m, 812 d); 
loamy Sand; common, fine, promi- 
nent yellowish red (SYR 516 m) 
mottles; amorphous; very hard, 
very firm; one or two fine roots; fine 
grave1 weathered out of sandstone; 
pH 7.1. 

Mottles in the C3 horizon are the result of 
weathering rather than poor drainage. Gypsum crystals 
and calcium carbonate are often found in lenses and 
disseminated throughout the parent material. Conduc- 
tivity readings are less than 1 mS/cm in a11 horizons. 

Fig. 46. Soif profile of Lamont sandy loam. 

Fig. 47. Landscape associated with the Lamont series. 

Miner Series (Princeton Map Unit) 
The Miner soils are rapidly drained and are 

classified in the Rego Dark Brown subgroup, lithic 
phase. They have developed on shallow, moderately 
coarse textured till over bedrock. Gravelly sandy loam is 
the only soi1 texture. A profile on a southerly aspect of 
Mount Miner at 990 m elevation(49’28.5’N, 120’27.3’W) 
is described as follows: 
Horizon 

Ah1 

Ah2 

Depth 
cm 
O-5 

5-17 

17-45 

45+ 

Black (10YR 2/1 m, 3/2 d); 
gravelly sandy loam; moderate, fine 
granular; very friable; plentiful, 
fine roots; very stony; gradua1 
boundary; pH 6.6. 
Very dark brown (10YR 3/2 m, 3/3 
d); gravelly sandy loam; weak, 
medium granular; very friable; 
plentiful, fine roots; very stony; 
gradua1 boundary; pH 6.7. 
Dark yellowish brown (10YR 3/4 
m, 4/3-513 d); angular, gravelly 
loamy Sand; single grain; loose; few 
roots; exceedingly stony; diffuse 
boundary; pH 6.7. 
Fractured basaltic rock. 
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Nicomen Series (Lawless Map Unit) 
The Nicomen soils consist of well drained Orthic 

Humo-Ferric Podzols developed on moderately coarse 
and very coarse textured, stony, acid colluvial deposits. 
Sandy loam is the only soi1 texture recognized. A profile 
on a north aspect at 1500 m elevation near the 
headwaters of the Similkameen River (49”7.3’N, 
120°49.5’W) is described as follows: 
Horizon Depth 

cm 
L-F 

H 

Ae 

Bf 

6-2.5 

2.5-o 

o-5 

5-15 

Litter of needles, decayed wood, 
moss, and twigs; pH 3.6. 
Well-decomposed, dark-colored or- 
ganic matter. 
Light brownish gray (10YR 6/2 m, 
7/1 d); loamy Sand; single grain; 
loose; plentiful, fine roots; slightly 
stony; abrupt boundary; pH 3.9. 
Yellowish to dark brown (5YR 
4/6-7SYR 414 m, 10YR 514 d); 
sandy loam; weak, fine subangular 
blocky breaking to granular; very 
friable; plentiful, fine roots; slightly 
stony; clear boundary; pH 5.0. 

Bm 15-30 

BC 30-65 

C 65-125 

Table 45. Chemical and physical analyses of Nicomen series 

Nicomen soils are similar to Belgie soils. The solum 
of the latter soi1 contains volcanic ash. Nicomen soils 
occur under a wetter climate with a slightly longer 
growing season. A thin Bhf may be found under some Ae 
horizons. 

Yellowish brown (10YR 516 m, 6/4 
d); sandy loam; weak, medium 
subangular blocky breaking to 
granular; very friable; few, coarse 
roots; slightly stony; abrupt bound- 
ary; pH 5.7. 
Brown (10YR 513 m, 7/2 d); sandy 
loam; moderate, medium sub- 
angular blocky; fïrm; very few, 
coarse roots; moderately stony; 
abrupt boundary; pH 6.0. 
Dark brown, pale brown, and dark 
yellowish brown (10YR 4/3, 613, 
and 3/4 m, 10YR 5/3 and 6/3 d); 
sandy loam; amorphous breaking 
to strong, medium pseudoblocky; 
very fïrm; no roots; moderately 
stony; pH 6.4. 

Horizon Depth 
cm 

PH 
(in H*O) 

Organic 
matter 

% 

Oxalate- 
extractable 

Fe Al 
% % 

Parti& six distribution, % 
sand silt clay 

LFH 
Ae 
Bf 
Bm 
BC 

C 

6-O 
o-5 
5-15 

15-30 
30-65 

{ 
a90 
@Il30 

3.6 91.8 0.55 0.17 - - - 
3.9 2.3 0.59 0.03 56.7 38.9 4.4 
5.0 6.4 0.51 1.6 62.4 33.8 3.8 
5.7 0.8 0.28 0.86 65.5 27.6 6.9 
6.0 0.4 0.10 0.26 61.8 30.8 7.4 
6.0 0.3 0.17 0.41 52.4 27.7 19.9 
6.4 0.1 0.22 0.36 55.0 26.1 18.9 

Pefferle Series (Mazama and Wilbert 
map unit4 

The Pefferle soils are imperfectly drained Gleyed 
Eluviated Eutric Brunisols (shown on map legend as 
Gleyed Degraded Eutric Brunisols) developed on moder- 
ately coarse textured, acid materials that include colluvial 
and till deposits. Sandy loam is the only soi1 texture 
recognized. A profile on a southerly aspect at 1265 m 
elevation on the Thompson Plateau (49”28.8’N, 
120”218’W) is described as follows: 
Horizon Depth 

cm 
LFH 

Aej 

1.9-O 

O-l.3 

Layer of dead needles, grasses, and 
organic matter accumulation; 
abrupt boundary. 
Very dark brown (10YR 212 m, 
91 d); sandy loam; moderate, fine 
granular; friable; abundant, fine 
roots; abrupt boundary; pH 5.6. 

Bm 1.3-20 

ABl 20-27 

AB2 27-62 

Dark brown (10YR 4/3 m, 
7/2-7/3 d); sandy loam; weak, 
medium subangular blocky; friable; 
plentiful, fine roots; abrupt, 
irregular boundary tonguing into 
the horizon below; pH 6.3. 
Light brownish gray (10YR 5.512 
m, 7/1 d); loamy Sand; moderate, 
medium subangular blocky; friable; 
slightly hard when dry; plentiful, 
fine roots; clear boundary; pH 6.5. 
Light gray (10YR 6.5/2 m, 7/1-811 
d); loamy Sand; moderate, medium 
subangular blocky; friable, hard; 
few, fine roots; clear, irregular 
boundary that tongues into the 
horizon below; pH 6.5. 
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Btjgjl 62-90 

Btj 90-100 

Btjgj2 lOO+ 

Yellowish brown (10YR 5/4 m, 
5/4-5/6 d) and gray (IOYR SS/1 
m, 811 d); sandy loam bands; many, 
medium and coarse, faint, yellowish 
brown (10YR 514 m, 614 d) mottles; 
amorphous breaking to weak, 
coarse platy; very hard, sticky; few 
roots; continuous fine pores 
through which water flows vertically 
and horizontally; common, thin 
clay films on the ped faces; clear, 
irregular boundary that tongues 
into the horizon below; pH 6.3. 

Light brownish gray (10YR 6/2 m, 
711 d); sandy loam bands; amor- 
phous breaking to moderate, coarse 
subangular blocky and blocky; 
fit-m, hard, slightly sticky; few 
roots; common, thin clay films on 
ped faces; clear, irregular bound- 
ary; pH 6.7. 

Grayish brown (IOYR 512 m, 
7/1-7/2 d); sandy loam bands; 
common, medium, faint, yellowish 
brown (IOYR 5/4 m, 614 d) 
mottles; amorphous; very hard, 
very firm, sticky; continuous, thin 
clay films on ped faces and in 
interstitial pores; pH 6.7. 

The subsoil of the Pefferle soi1 becomes very hard 
when dry, but it loses this consistence on moistening. The 
saturated soi1 flows readily. 

Fig. 48. Soi1 profile of Pefferle sandy loam. 

Table 46. Chemical and physical analyses of Pefferle series 

Horizon Depth pH Organic Total 
cm (in H,O) matter N 

Ya % 

C:N 
ratio 

Oxalate- 
extractable 

Fe Al 
% % 

CEC 
meq/ 
1ofJ g 

Exchangeable cations Base 
meq/lOO g saturation Parti& six distribution, % 

Ca Mg K Na % sand silt clay 

Aej @1.3 5.6 11.4 0.19 34.3 0.63 0.48 25.4 10.8 3.6 1.1 0.20 61.6 - - Bm 1.3-20 6.3 1.4 0.04 17.6 0.79 0.85 9.4 4.8 0.1 1.0 0.18 63.6 6T7 36.2 3.1 
ABI 20-27 6.5 0.3 0.01 14.1 0.63 -0.04 2.9 2.8 0.2 0.1 0.14 100+ 74.1 23.9 2.0 
AB2 27-62 6.5 0.1 0.01 8.8 - - 2.6 7.6 0.1 0.1 0.13 1OO+ 73.1 23.7 3.2 
Btjgj 1 62-90 6.3 0.1 0.01 6.0 - - 3.5 3.4 0.2 0.1 0.13 100+ 73.3 22.3 4.4 
Btj 90-100 6.7 0.3 0.01 21.6 - - 3.9 3.4 1.2 0.1 0.14 100+ 67.5 26.3 6.2 
Btjgj2 100+ 6.7 0.2 0.01 23.2 0.51 0.04 5.0 4.1 1.1 0.1 0.16 100+ 64.7 27.6 7.7 

Quinescoe Series (Apex and Pitin 
map units) 

Ah1 

The Quinescoe soils are poorly drained Rego Humic 
Gleysols developed on fine textured glaciofluvial 
materials over moderately coarse textured colluvium and 
till. The texture of the surface horizons varies from loam 
to heavy clay. A profile on a northwest aspect at 2070 m 
elevation on Twin Buttes (49”4S’N, 120”6.8’W) is 
described as follows: 

Ah2 

Horizon Depth 
cm 

LFH 8-O Litter of fresh and partly decom- 
posed roots and vegetative parts; 
pH 5.6. 

IICgl 

O-5 

5-25 

25-40 

Very dark brown (IOYR 2/2 m, 
5/2 d and crushed); heavy clay; 
moderate, fine granular; friable; 
abundant roots; very stony; gradua1 
boundary; pH 5.5. 

Very dark brown (10YR 2/2 m, 512 
d and crushed); clay; weak, medium 
subangular blocky; sticky, plastic; 
abundant roots; very stony; wavy, 
abrupt boundary; pH 5.4. 

Very dark gray to dark gray (5Y 
3/1-4/1 m, 2SY 6/2 d); sandy 
loam; common, medium, distinct, 
yellowish brown mottles; weak, 
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IICg2 

IICxg 

IICg3 

40-50 

SO-65 

fJ5+ 

medium subangular pseudoblocky; 
nonsticky, slightly plastic; few 
roots; clear boundary; pH 6.4. 
Dark gray to very dark gray (5Y 
3.511 m, 712 d and crushed); sandy 
loam; few, medium, distinct, yellow- 
ish brown mottles along root 
channels; weak, medium sub- 
angular pseudoblocky; nonsticky, 
slightly plastic; few roots; clear 
boundary; pH 6.1. 
Dark gray to very dark gray (SY 
4/1-3/1 m, 712 d and crushed); 
sandy loam; moderate, medium 
subangular pseudoblocky; firm, 
nonsticky, slightly plastic, weakly 
cemented; clear boundary; pH 6.1. 
Dark gray to very dark gray (SY 
4/1-3/1 m, 7/2 d and crushed); 
sandy loam; weak, medium sub- 
angular pseudoblocky; nonsticky, 
slightly plastic; pH 6.8. 

The IICxg and IICg3 horizons are very siliceous. 
The soi1 particles are cleaner in the IICg3 horizon. 

Fig. 49. Soi1 profile of Quinescoe heavy clay. 

Fig. 50. Landscape and vegetation associated with the Quinescoe series. 
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Table 47. Chemical and physical analyses of Quinescoe series 

Horizon Depth pH OQpiC Total C:N CEC Exchangeable cations Base 
cm (in H,O) matter N ratio meq/ meq/lOO g saturation Parti& six distribution, % 

% % 100 g Ca Mg K Na % sand sdt &y fine clay 

LFH 8-O 5.0 49.1 1.71 16.7 - - - - - - - Ah1 o-5 5.5 5.8 0.32 10.5 35.9 18.0 7.7 0; 0.29 76.1 33.7 s.s 60.4 8.4 
Ah2 5- 25 5.4 4.7 0.25 10.9 32.6 16.2 6.9 0.7 0.30 73.8 32.5 11.3 58.2 7.7 
IICgi 25-40 6.4 0.6 0.02 15.8 10.7 7.3 3.6 0.4 0.06 1cQ+ 72.4 20.1 7.5 1.7 
IICg2 40-50 6.1 0.4 0.07 19.1 12.4 8.2 3.7 0.7 0.09 100+ 69.1 25.3 5.6 0.3 
1 ICxg SO-OS 6.1 0.3 0.01 21.2 15.0 9.9 4.0 1.0 0.13 100+ 55.2 37.8 7.0 0. 
IICg3 65-80 6.8 0.3 0.01 20.0 11.1 7.9 3.4 0.6 0.10 100+ 67.3 2b.h 6.1 0. 

Sellers Series (Princeton Map Unit) 
The Sellers soils belong to the Orthic Dark Brown 

subgroup and have developed on moderately coarse and 
medium textured, weakly calcareous till. Sandy loam is 
the only soi1 texture. A profile on the crest of a drumlin 
with a southerly aspect at an elevation of 900 m north of 
Separation Lakes (49”32’N, 120”28S’W) is described as 
folîows: 
Horizon Depth 

cm 
Ah o-25 Very dark brown (10YR 2/2 m, 4/2 

d); sandy loam; moderate, medium 
subangular blocky breaking to 
moderate, medium granular; fri- 
able; plentiful, fine roots; slightly 
stony; clear boundary; pH 7.2. 
Dark brown (10YR 3/3 m, 5/2- 
513); sandy loam; weak, medium 
subangular blocky breaking to 
moderate, fine granular; friable; 
plentiful, fine roots; moderately 
stony; gradua1 boundary; pH 6.5. 
Dark grayish brown (10YR 4/2 m, 
10YR 6/2-2SY 6/2 d); sandy 
loam; strong, medium pseudo- 
blocky; friable; few, fine roots; very 
stony; pH 7.1. 

Bm 25-35 

C 35-100 

Separation Series (Princeton Map Unit) 
The Separation soils belong to the Eluviated Black 

subgroup. They have developed on moderately coarse 
textured soi1 materials accumulated at the toe of steep 
slopes. Sandy loam is the only soi1 texture. A profile on a 
north aspect at 855 m elevation at the base of a large 
drumlin on the west side of Separation Lakes (49’31S’N, 
120”28S’W) is described as follows: 
Horizon Depth 

cm 
Ah 

Ahe 

O-45 

45-52 

Black (10YR 211 m, 212 d); sandy 
loam; strong, coarse subangular 
blocky breaking to strong, medium 
granular; friable; plentiful, fine 
roots; slightly stony; clear bound- 
ary; pH 6.5. 
Dark brown (IOYR 3/3 m, 5/2-5/3 
d); sandy loam; moderate, medium 

AB 52-77 

Btj 

Ck 

77-10s 

105+ 

subangular blocky breaking to 
moderate, medium granular; fri- 
able; few, fine roots; slightly stony; 
gradua1 boundary; pH 6.4. 
Dark brown (10YR 4/3 m, 4/2 d); 
sandy loam; strong, medium sub- 
angular blocky breaking to moder- 
ate, medium granular; fit-m; few, 
fine roots; slightly stony; gradua1 
boundary; pH 6.7. 
Brown (IOYR 5/3 m, 6/3 d); loam; 
moderate, medium blocky; firm; 
very few, fine roots; vesicular pores; 
moderately stony; gradua1 bound- 
ary; pH 6.7. 
Light brownish gray (2.5Y 6/2 d); 
loam; moderate, medium pseudo- 
blocky; firm; moderately stony; 
pH 7.8. 

In cumulic pedons the periodic deposition of 
transported soi1 materials modifies the normal horizon 
differentiation resulting from leaching. Such pedons 
have thick horizons of partly leached, accumulated 
materials overlying former A or transitional AB horizons. 
They are usually found on lower concave slopes where 
sediments are deposited from upslope. Commonly such 
pedons cari be recognized by their thick (about 40 cm or 
more) Ahe horizons. 

Skaist Series (Lawless Map Unit) 
The Skaist soils consist of well drained Orthic Humo- 

Ferric Podzols, lithic phase developed on moderately 
coarse and very coarse textured, acid materials that in- 
clude colluvial and till deposits over rock. Sandy loam is 
the only soi1 texture recognized. A profile on a northerly 
aspect at 17.50 m elevation on Whistle Creek (49”16.8’N, 
120’16 W) is described as follows: 
Horizon Depth 

cm 
L-F 
Ae 

2.5-O 
O-2.5 

Litter of pine needles and moss. 
Light gray (10YR 6/1 m, 8/2 d); 
sandy loam; moderate, medium 
granular; very friable; plentiful, 
fine roots; few charcoal fragments; 
abrupt boundary; pH 4.1. 
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Bfl 

Bf2 

BC 

2.5-5 

S-15 

15-35 

Yellowish brown (10YR 5/6 m, 7/4 
d); sandy loam; moderate, medium 
granular; very friable; few, fine and 
medium roots; abrupt boundary; 
pH 4.9. 
Yellowish brown to light olive 
brown (10YR 5/6-2SY 5’6 m, 
10YR 7/4 d); sandy loam; weak, 
medium subangular blocky; friable; 
few, fine roots; clear boundary; 
pH 5.4. 

friable; very few roots; abrupt 
boundary; pH 6.0. 

C 35-50 Yellowish brown (1OY R 518 m, 714 
d); sandy loam; moderate, coarse 
subangular pseudoblocky; fïrm; 
very few roots; few charcoal 
fragments; abrupt boundary; pH 
5.8. 

R 50+ Weathered granitic rock. 

The Ae horizon of the Skaist soils has a maximum 
Light olive brown (2.5Y 514 m, thickness of 2.5 cm on northern and northwestern 
10YR 8/2 d); loamy sand; weak, aspects. On other aspects the Ae horizon is less than 2.5 
medium subangular blocky; very cm thick and may be discontinuous. 

Table 48. Chemical analyses of Skaist series 

Oxalate- Pyrophosphate- 
Horizon Depth pH Organic Total C:N extractable extractable CEC Exchangeable cations Base 

cm (in H,O) matter N ratio Fe Al Fe Al meq/ meq/lOO g saturation 
% % % % % % 100 g Ca Mg K Na % 

Ae O-2.5 4.1 4.2 0.08 32.2 0.31 0.10 0.06 0.07 - - - - - - 

Bfl 2.5-S 4.9 5.2 0.10 29.7 OS6 1.52 0.21 0.64 - 
- 

- - - Et2 S-15 5.4 2.3 0.06 22.2 0.57 1.34 0.07 0.31 8.0 0.8 0.3 Cl 0.13 16.7 
BC 15-35 6.0 - - 0.53 0.40 0.03 0.10 2.5 0.8 0.7 0.1 0.08 65.3 - 
C 35-50 5.8 19.4 - - _ - _ 0.05 0.18 II.6 1.6 0.2 0.2 0.17 

Strayhorse Series (Nickel Plate 
Map Unit) 

The Strayhorse soils are well drained and belong to 
the Rego Black subgroup, lithic phase. They have 
developed on a shallow mantle of moderately coarse 
textured, weakly calcareous colluvium underlain by 
bedrock. Loam is the only soi1 texture. A profile on a 
south aspect at approximately 1650 m elevation on 
Lookout Mountain (49O22S’N, 12O”l’W) is described as 
follows: 
Horizon Depth 

cm 
Ah 

AC 

R 

O-9 

9-22 

22+ 

Very dark brown to very dark 
grayish brown (10YR 2/2-3/2 m, 
3/3 d); loam; weak, medium 
granular; friable; abundant, very 
fibrous, fine roots; diffuse bound- 
ary; pH 7.0. 
Very dark brown (1OY R 2/2 m, 3/3 
d); loam; weak, coarse prismatic 
breaking to moderate, coarse sub- 
angular blocky and fine granular; 
friable; plentiful, fine roots; abrupt 
boundary; pH 7.0. 
Shattered bedrock; fine carbonate 
coating on fragments. 

Whipsaw Series (Asp Map Unit) 
The Whipsaw soils are rapidly drained Orthic 

Eutric Brunisols developed on moderately coarse and 
very coarse textured, weakly calcareous outwash 
deposits. The surface texture varies from sandy loam 
to gravelly loamy Sand. A profile on a southerly aspect at 
approximately 600 m elevation, east of Wolfe Lake 
(49”26.3’N, 120°18.S’W), is described as follows: 
Horizon Depth 

cm 
L-F 0.6-O 

Ah o-5 

Bml 5-15 

Bm2 15-25 

Litter of moss, partly decomposed 
grass, and pine needles. 
Black (10YR 2/1 m, 4/1 d); sandy 
loam; moderate, coarse granular; 
slightly hard, friable; plentiful, fine 
roots; slightly stony; clear bound- 
ary; pH 6.5. 
Very dark grayish brown to dark 
brown (10YR 3/2.5 m, 5/3 d); 
sandy loam; moderate, coarse 
granular; slightly hard, friable; 
plentiful, fine roots; slightly stony; 
clear boundary; pH 6.4. 
Dark brown to brown (10YR 413 
m, 5/3 d); sandy loam; weak, fine 
subangular blocky breaking to 
moderate, coarse and fine granular; 
slightly hard, friable; few, fine 
roots; slightly stony; clear bound- 
ary; pH 6.5. 

103 



BC 25-40 Dark brown (10YR 3/3 m, 5/3 d); 
gravelly sandy loam; moderate, 

underside of stones; diffuse bound- 

medium subangular blocky break- 
ary; pH 6.4. 

ing to weak, fine granular; soft, 
IIC 40+ Sand and grave]; single grain; 

very friable; few, fine roots; very 
loose; few, fine roots; exceedingly 

stony; white, siliceous coating on 
stony; pH 6.5. 

Table 49. Chemical and physical analyses of Whipsaw series 

Oxalate- 
Horizon Depth pH Organic Total 

Base 
C:N extractable CEC 

Exchangeable cationa 

cm (in H,O) matter N 
saturation 

ratio Fe Al 
meq/ 100 R 

K 
% 

meq/ 
Particle six distribution, % 

Na 
% 

Ca Mg 07~ sand 
% % 

silt 
100 P 

clay fine clay 

Ah Bml 
Bm2 
BC 

IIC 

ws 6.5 12.0 0.24 29.1 0.29 0.45 28.6 lb.6 1.9 S-15 1.1 6.4 0.00 2.9 70.0 64.7 0.07 24.2 29.5 5.B 
0.28 0.20 

0.9 
12.1 8.0 1.5 15-2s 0.4 0.07 6.5 87.3 61.6 1.9 0.05 30.3 5.1 

20.4 
1.5 

0.35 0.18 II.6 8.4 2.0 25-40 0.4 0.05 6.4 93. I 70.2 24.5 5.3 1.9 - - - - 
- _ - _ _ 

0.05 - - - - - 40+ 6.5 0.0 0.02 15.7 0.48 0.19 6.2 5.0 1.3 0.1 1OQ+ 93.1 0.2 0.7 0.8 

Wolfe Series (Alleyne Map Unit) 
The Wolfe soils are well drained Orthic Gray 

Luvisols developed on moderately coarse textured, 
weakly calcareous colluvium and till. Sandy loam is the 
only soi1 texture. A profile on a northwestern aspect at 
920 m elevation on the Canada Department of Transport 
road above Wolfe Lake (49”20’N, 120’25.3’W) is 
described as follows: 

LFH 

Depth 
cm 

5-O 

Ael O-9 

Ae2 9-20 

Ae and 
BA 20-37 

BA and 
Bt 37-70 

Litter of leaves, needles, and 
grasses in various states of decom- 
position. 
Dark grayish brown to brown 
(10YR 4/2.5 m, 612 d); sandy 
loam; weak, fine subangular blocky 
breaking to moderate, medium 
granular; very friable; abundant, 
fine roots; clear boundary; pH 5.8. 
Gray brown (IOYR 5/2 m, 611 d); 
gravelly sandy loam; moderate, 
medium granular; very friable; 
abundant, fine roots; clear bound- 
ary; pH 5.8. 

Grayish brown (10YR 512 m, 6/2 d 
and crushed); gravelly sandy loam; 
the sandy loam encloses spheres of 
dark yellowish brown (10YR 4/4 m) 
loam O-3-0.6 cm in diameter; 
moderate, fine subangular blocky 
breaking to medium, fine granular; 
friable, very hard; continuous clay 
films in yellowish brown spheres; 
plentiful, fine and medium roots; 
clear, wavy boundary; pH 6.0. 

Dark yellowish brown (10YR 4/4 
m); gravelly loam peds enclosed by 
grayish brown (10YR 5’2 m, 6/2.5 d 
and crushed); sandy loam; moder- 

Bt 70-85 

BC 85-95 

IICk 95+ 

ate, medium and coarse subangular 
blocky; the dark yellowish brown, 
loam peds are firm, hard, and very 
hard; the light grayish brown sandy 
loam is friable; few roots; con- 
tinuous clay films in the dark 
yellowish brown peds; clear, wavy 
boundary; pH 6.3. 
Dark yellowish brown (10YR 4/4 
m, 5/3 d); sandy loam; strong, 
medium and coarse subangular 
blocky; fïrm and very firm, hard; 
few roots; continuous clay films; 
abrupt boundary; pH 6.6. 
Dark brown (10YR 4/3 m, 612 d); 
sandy loam; moderate, medium 
and coarse blocky; fïrm, hard; 
abrupt boundary; pH 7.2. 
Dark grayish brown (IOYR 4/2 m, 
611.5 d); gravelly loamy Sand; 
single grain; weakly cemented; 
strongly effervescent. 

Fig. 51. Soi1 profile of Wolfe sandy loam. 
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Fig. 52. The discontinuous nature of the Bt horizon in the Wolfe sandy loam. 
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Table 50. Chemical and physical analyses of Wolfe series 

Horizon 

Ael 
Ae2 
Ae 
and 
BA l 
BA 
and 
Bt 
Bt 
BC 
IlCk 

Depth 
cm 

O-9 
9-20 

20-37 

W-70 

70-85 

~~” 

PH Organic Total 
(in H*O) matter N 

% % 

5.8 1.7 
5.5 0.9 

6.0 0.3 

6.3 0.4 

6.3 0.5 

6.6 1.2 t: 
8.3 0:3 

0.06 
0.04 

0.01 

0.02 

0.02 
0.02 
0.01 
0.01 

C:N 
ratio 

16.4 9.9 
14.6 7.0 

12.1 5.2 

11.4 10.9 

18.1 6.9 
18.7 9.5 

9.9 6.5 
11.6 4.7 

CEC Exchangeable cations Base 
meq/ meq/lOO g saturation 
1ou g Ca Mg K Na % 

Particle size distribution, % 
sand sût day fine clay 

4.4 0.5 0.6 0.06 
4.1 0.8 0.4 0.05 

3.9 0.4 0.3 0.04 

7.5 1.6 0.4 0.03 

5.7 0.3 0.03 
7.4 El 0.4 0.04 
5.3 1:6 0.3 0.05 

12.0 2.0 0.2 0.15 

56.4 
77.2 

89.0 

88.0 

92.1 
90.6 
100+ 
100+ 

- - - 
54.0 405 5.5 1.5 

53.9 41.1 5.0 1.2 

53.3 40.5 6.2 1.9 

49.3 38.5 12.2 5.0 
54.4 36.6 9.0 3.5 
63.5 31.3 5.2 1.4 
73.4 22.5 4.1 1.1 

MISCELLANEOUS LAND TYPES 
AND MAP COMPLEXES 

ON VARIABLE DEPO%TS 
In the Princeton area two land types and a map 

complex were recognized and represented on the soi1 
map as map units. The two land types are Mine Dump 
and Rock Outcrop; the map complex is Steepland. 

Mine Dump (Md) and Rock Outcrop (RI 
Mine Dump is a land type composed of mine dumps 

and mine wash. It is found in the vicinity of Princeton 
and Hedley and is primarily old mine tailings ponds (Fig. 
2). This material is mostly weakly calcareous, stone-free, 
fine Sand. The topography is level to very gently sloping. 
There is almost no vegetation on these sites because of 
severe soi1 moisture defïciency during the summer 
months. No toxic elements hindering the growth of 
vegetation was found in the tailings at Princeton 
(MacLennan 1956). 

Rock Outcrop is a land type composed of frequent 
rock outcrops and rock covered by 10 cm or less of 
minera1 or organic soils. It occurs throughout the 
Princeton area on glacially abraided ridge tops and 
knolls, steep mountain slopes, and cliffs along valley 
sides. Talus slopes and rock glaciers are included in the 
Rock Outcrop land type. Vegetation is sparse or absent. 

This unit has no agricultural or forest capability. It 
provides escape terrain and limited browse for ungulates. 

Steepland 1 and 2 
Steepland is a map complex that includes mixtures 

of unstable soils developed on variable materials 
occurring on very steep slopes. The areas are generally 
inaccessible for orderly examination. This complex was 
mapped as two map units. One unit (Sll) shows areas of 
weakly developed soils of the Chernozemic order; the 
other unit (S12) represents areas of weakly developed 
Brunisols. 

Map Units 
In the Princeton area the Mine Dump Map Unit 

consists of old mine tailings ponds in the vicinity of 
Princeton and Hedley. It occupies approximately 200 ha. 
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The Rock Outcrop Map Unit includes rock 
outcrops, talus slopes, and rock glaciers. It also occurs in 
complexes with many other map units. It occupies 
approximately 54 000 ha. 

F sa. JJ. Lanascape and vegetation associated with Steepland 
Map Unit at Wolfe Lake. 

Two map units were established for the Steepland 
map complex in the Princeton area. 

The Steepland 1 Map Unit is a complex of Regosolic 
and Chernozemic soils on variable deposits on very steep 
and extremely steep valley slopes and eroding 
escarpments. The soils are generally sandy and stony and 
rapidly permeable. They show little profile development 
except for a dark gray surface soi1 over a loose, gravelly 
parent material that is neutral to slightly alkaline in 
reaction. 

The vegetation consists of open stands of Rocky 
Mountain Douglas-tir and lodgepole pine with grasses, 

The agricultural capability is restricted to limited 
grazing in the spring and fall. Forest productivity of 
wood is less than 0.7 m3/ha per year. 



This map unit is used for browse and as a habitat for 
mule deer. It occupies approximately 4200 ha. 

The Steepland 2 Map Unit is a complex of Regosols 
and Brunisols on variable deposits on very steep and 
extremely steep valley slopes and escarpments. 

The soils are generally sandy, stony, and rapidly 
permeable. They show little profile development except 
for a thin litter of organic material (L-F) over a brownish, 
stony parent material that is weakly acid. 

The vegetation consists of medium dense stands of 
Engelmann spruce and subalpine tir or of Rocky 
Mountain Douglas-fir. 

The Steepland 2 Map Unit is of little use to 
agriculture. However, it does provide some grazing for 
mule deer and is a habitat for small mammals. Forest 
productivity of wood is limited to less than 2.1 mVha per 
year. It occupies approximately 37 600 ha. 

SOIL ANALYSES 
This report contains over 3000 soi1 analyses and 

particle-size distribution determinations. The laboratory 
examinations of the soils are distinct from the fleld 
examination. They ensure a greater precision to soi1 
properties such as reaction and texture and give 
quantitative expression to the constitution and properties 
of the soil. The analyses also help to place the soils in the 
proper categories of the Canadian system of soi1 
classification. 

The laboratory analyses reveal properties that affect 
land use. The more important of these are discussed in 
the following sections. 

Reaction (pH 1 
The reaction of soils is generally expressed as pH, 

which was determined on a soi1 water paste (pH is now 
determined in a 0.01 M CaCIz solution [C.S.S.C. 19761). 
In the Princeton area pH measurements ranged from a 
low of 3.6 in the surface horizon of a Ferro-Humic Podzol 
in the mountains to a high of 8.6 in the lower horizons of 
an Orthic Dark Gray soi1 in the Princeton basin. In 
general the decreases in soi1 pH that accompany rises in 
elevation are caused by the greater precipitation and 
capacity for leaching (Floate 1965). 

Organic matter 
Soi1 organic matter consists of organic materials in 

various stages of decomposition. The well-decomposed 
humified part consists of colloidal material, which with 
the clay forms the colloidal complex, the site for most of 
the chemical reactivity in the soil. The organic matter is 
also the tenter for microbiological changes in the soil. 

A direct determination of soi1 organic matter is 
dîffrcult and it is more usual to determine the organic 
carbon and use a conventional factor (1.724) to convert it 
to organic matter. 

Total nitrogen and the C:N ratio 
The total nitrogen content of soi1 is not usually a 

suitable indicator of the nitrogen status of soils. The 
nitrogen in soi1 depends on the organic-matter content, 
the microbial activity, and the conversion of nitrogen into 
soluble forms that are reused or removed. The reuse of 
nitrogen depends on microbial activity, which is directly 
related to the availability of organic carbon. Thus the 
carbon-to-nitrogen ratio (C:N) is often used to 
characterize the properties of the organic matter in the 
soil. 

The C:N ratio of the surface horizons of most 
minera1 soils is 10-14, which indicates a relative stability 
of the soi1 affected by this factor. Ratios of 15-30 indicate 
that the microbial activity is above normal, and the 
organic-matter content of the soi1 is undergoing 
reduction. Ratios above 30 indicate a relatively large 
supply of organic carbon, rather intense microbial 
activity, and rapid reduction of the organic matter 
content. Ratios below 10 are normally found only in 
subsoils. The situation is somewhat different in organic 
soils, where the proportions quoted here may differ. 

The analyses tables disclose in many cases a 
relatively high C:N ratio in the surface horizon and 
indicate the annual additions of new organic matter from 
vegetation. 

Iron and aluminum by the oxalate and 
pyrophosphate methods 

Iron and aluminum are determined by two methods 
to ascertain the specifications for podzol soils. Using the 
oxalate method, the B horizons are designated Bf or Bhf 
if they have extractable Fe + Al values greater than 0.8% 
of those in the IC horizon. 

If the pyrophosphate method is used, the B horizons 
must simply have an extractable Fe + Al value of 0.6% 
or more in textures finer than sand and 0.4% in sands. 
The pyrophosphate method has recently been adopted 
because it extracts only the Fe and Al associated with 
organic matter; it does not dissolve amorphous inorganic 
oxides. 

For this report the pyrophosphate method was used 
to confïrm the presence of podzolic horizons in the Pitin 
and Belgie soils as well as others. 

Cation exchange capacity, 
exchangeable cations, and 
base saturation 

The cation exchange capacity (CEC) is a measure of 
the storage capacity of the colloidal complex for 
exchangeable cations. 

A CEC over 25 meq/lOO g of soi1 cari be regarded as 
high and less than 12 meq as low. Many of the soils in the 
Princeton area have a low clay content, but a relatively 
high content of organic matter. This is often reflected in 
a medium to high CEC as shown in the Larcan and Pitin 
soils. 
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Calcium is the dominant exchangeable base and 
magnesium is second. Potassium and sodium are present 
in smaller amounts. A base saturation above 50% usually 
indicates that a soi1 is adequately supplied with bases. If 
the CEC is low the bases may be exhausted quickly under 
intensive management and soi1 fertility Will have to be 
supplemented to avoid trop yield declines, e.g. Dalby 
loamy Sand. 

Soils such as those of the Pefferle, Bull, and 
Buckhorn series that occur along the base of slopes and 
in slight depressions are the receiving areas for elements 
removed by leaching from soils upslope. Therefore, they 
may have a higher base status in the solum than that in 
the surrounding soils such as the Wilbert series. 

Soluble salts 
Soluble salts occur in the soils of arid and semiarid 

areas where they accumulate because the annual 
precipitation is insuffïcient to leach the soils. Also 
moisture may move from the water table to the soi1 
surface by capillarity, bringing with it dissolved salts that 
are left as the moisture evaporates. The predominant 
cations are sodium, calcium, and magnesium and the 
anions are bicarbonate, carbonate, sulfate, and chloride. 

An indirect estimate of the content of soluble salts 
cari be obtained by determining the electrical 
conductivity of a soil-water paste. A soi1 having an 
electrical conductivity value of less than 4 mS/cm at 
25°C is considered to be nonsaline. Al1 the soils in the 
Princeton area that had high pH values and free lime and 
are suspected of being saline were tested. Al1 proved to be 
nonsaline. These include the Cawston, Dalby, Keremeos, 
Soukup, and Susap soils. 

Methods of soi1 analysis 
The following methods were used to analyze the soi1 

samples: 
pH. Soi1 pH was determined by using a 1:l soil-to- 

water ration with 10 g of 2 mm material. The reading was 
taken at the end of 30 min. 

Organic matter. A wet combustion method 
described by Atkinson et al. (1958) was used. Samples 
with over 50% organic matter were ashed at 4OO’C in a 
muffle furnace and the organic matter content was 
calculated as percent loss of weight. 

Total nitrogen. The Kjeldahl method as given by 
Atkinson et al. (1958) was modifïed slightly by changing 
the quantities of reagents and the time for digestion. 

Cation exchange capacity and exchangeable cations. 
The extraction with ammonium acetate was carried out 
as indicated bi Atkinson et al. (1958). Ca, K, and Na 
were measured by use of a flame photometer, and Ca and 
Mg by ethylenediaminetetraacetic acid (EDTA) titration. 

Oxalate-extractable iron and aluminum. The 
method used is the one described by McKeague and Day 
(1966). 

Pyrophosphate-extractable iron and aluminum. 
McKeague (1967) has outlined the method that was used. 

Conductivity. The method employed is the one 
described by Richards (1954). The conductivity was 
measured on an extract of saturated soi1 paste with a 
Wheatstone bridge. 

Texture. This determination was carried out in 
accordance with the procedure described by Toogood 
and Peters (1953). 

Particle-size distribution 
One of the first concerns in examining a soi1 is a 

determination of texture. 1s it a clay, a loam, or a Sand? 
A pedologist wants this information in quantitative 
terms. Mechanical analysis is used to determine the 
particle-size distribution of the minera1 fraction in the 
various horizons in a soi1 profile. Soils with large 
quantities of particle sizes larger than the sand fraction 
may be described as gravelly or cobbly. 

In the Princeton area most of the soils developed on 
till and colluvium have a low clay content and meet the 
specifications for a sandy loam texture. Some of the soils, 
such as the Connaly and Tulameen series, have an 
accumulation of clay in the B horizons sufficient to place 
them in the Gray Luvisol great group. Other soils, such 
as the Alleyne and Wilbert series, that lack suffïcient clay 
for a Bt horizon are placed in the Eutric and Dystric 
Brunisol great groups. 

The presence and characteristics of a Bt horizon are 
important in determining the water-holding capacity in 
moderately coarse textured soils. PERCENT SAND 

Fig. 54. Percentage of clay and sand in the main textural 
classes of soils; the remainder of each class is silt. 
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PART 4 SOIL SURVEY INTERPRETATIONS 

SOILS AND AGRICULTURAL 
CAPABI LITY 

Capability classes 
Soi1 survey data are used interpretively to classify 

soils according to agricultural capability. The system 
used in the Princeton area is the Soi1 Capability for 
Agriculture Classification (The Canada Land Inventory 
1965). The information and the amount of detail 
concerning the various soils varies because only the main 
valleys and lowlands were examined for irrigation 
potential. 

The classification groups the minera1 soils into seven 
classes on the basis of their potentialities and limitations 
for agricultural use. Within climatic limitations, soils of 
classes 1, 2, and 3 are suited to sustained production of 
common field crops. Class 4 soils are marginal for arable 
agriculture. Soils of Class 5 are restricted to producing 
perennial forage crops, and improvement practices are 
feasible. Soils of Class 6 are capable of producing only 
perennial forage crops and improvement practices are 
not feasible. Class 7 soils are incapable of use for arable 
agriculture or pasture. The Princeton area includes a11 
the capability classes, but the extent of the soils in classes 
1, 2, and 3 is relatively small. 

This capability classification assumes that soils 
within a class are similar in the degree but not the kind of 
limitations. For example, two soils may both be placed in 
Class 3, one may be limited because of stoniness and the 
other because of poor drainage. Soils considered suitable 
for improvement by drainage, irrigation, removing 
stones, or protection from flooding are classified 
according to their continuing limitations or hazards in 
use after the improvements have been made. Distance to 
market, kinds of roads, location, size of farms, 
characteristics of land ownership, and the ski11 or 
resources of individual operators are not criteria for 
capability groupings. 

Capability Subclasses 
The kinds of climatic, soil, or landscape limitations 

applied to soils in the Princeton area are as follows: 
Climatic limitations. Criteria used in establishing 

climatic classes were the number of frost-free days and 
the number of growing degree-days above 5.6’C. 
Elevation ranges for climatic classes were estimated by 
extrapolating climatic data from stations in valleys and 
uplands throughout the area. In general, below 
elevations of 900 m droughtiness is the main limitation. 
Above 900 m the frost-free period and degree-days are 
limiting, but there are exceptions because of aspect and 
orographie effects. The 3C climate often extends up to 
about 1200 m on uplands and southerly aspects of valley 
slopes. Table 51 illustrates the relationship between 
elevation, frost-free period, and growing degree-days. 

Soi1 limitations. In the Princeton area, three 
subclasses were used to designate unfavorable soi1 
characteristics. 

D: The soils have undesirable soi1 structure or low 
permeability or both. They are difficult to till, absorb 
water slowly, or have a rooting zone that is restricted in 
depth. 

F: The soils have low natural fertility due to lack 
of available nutrients, high acidity or alkalinity, low 
cation exchange capacity, high levels of calcium 
carbonate, or the presence of toxic compounds. 

M: A low soi1 moisture-holding capacity caused by 
adverse inherent soi1 characteristics limits trop growth. 
This is not to be confused with climatic drought. 

Landscape limitations. Adverse features of the 
landscape are the main limitations of soils of the 
Princeton area. 

E: Past damage from erosion limits agricultural 
use of land. 

1: Flooding by streams or lakes limits agricultural 
use. 

Table 51. The relationship between elevation, frost-free period, and growing degree-days in the Princeton area 

Location and elevation Frost-free Growing Basic climatic Climatic rating 
m period degree-days* class dry farmed irrigated 

Valleys up to 965 >90 days 1194 1 3c (1C) 
Valleys from 965- 1100 E-90 days 1056-1194 2 3c (20 
Plateau from 1 lOO- 1265 60-75 days 917-1056 3 3c (3C) 
Plateau from 1265- 1830 30-50 days 667-917 5 5c (5C) Upper Plateau from 1830-2265 30 days 444-917 6 6C - 
Alpine from 2265 highly variable 

usually <30 days - - - - 

* Based on 42OF as the selected standard temperature and converted to 56°C ix. S/9 of 2150 = 1194. 
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P: Stones interfere with tillage, planting, and 
harvesting. 

R: Solid bedrock is less than 1 m from the surface. 
T: Adverse topography, either steepness or the 

pattern of slopes limits agricultural use. Smooth slopes 
exceeding 5% or irregular, rolling land reduces the 
capability by one or more classes. This subclass is the 
main limitation of soils developed on till and colluvial 
deposits. 

W: Excess water other than from flooding limits 
use for agriculture. The excess water may result from 
poor drainage, a high water table, seepage, or runoff 
from surrounding areas. 

X: Soils have a moderate limitation due to the 
cumulative effect of two or more adverse characteristics 
that individually would not affect the class rating. (This 
subclass is always used alone and only one class below 
the best possible in a climatic subregion.) 

Excess stoniness (P) was used on outwash soils, and 
shallowness to bedrock (R) was applied to lithic soils. The 
excess water limitation (W) was applied to gleysolic and 
organic soils. The flooding limitation (1) was applied to 
recent alluvial deposits. The minor cumulative limitation 
(X) and erosion damage (E) were used sparingly as was 
the fertility limitation (F). The latter was used on soils 
with a high content of calcium carbonate or salts or both. 
The capabilities of the soi1 series and land types in the 
Princeton area are given in Table 52. 

Table 52. Soi1 capability for agriculture ratings 

Soi1 series 
or land type Subgroup 

Soi1 capability for 
agriculture rating 

dry farmed nrtgated 

gT M Alleyne Eluviated Eutric Brunisol 

Orthic Sombric Brunisol 6’ R 

Orthic Gray Luvisol 4M 

Podzolic Gray Luvisol ST, 7T 

Eluviated Eutric Brunisol SM P 

Apex 

Arcat 

Arrastra 

2x 

SC T 

qp M 

sR T 

(4x)* 

Asp 

R 
5T Bankeir Orthic Eutric Brunisol, lithic 

Orthic Humic Gleysol 

Orthic Humo-Ferric Podzol 

gw D Belfort 

Belgie 7p T 

7c P Big Buck Cumulic Regosol 

R 
6T Bonnevier Sombric Brunisol. andic 

SP T Orthic Gray Luvisol 

Sombric Humo-Ferric Podzol 

Bromley 

Buckhorn 

Bull 

Cahill 

l ( ) indicates with drainage. 

6’ W 
- 

SC W SC W Gleyed Gray Luvisol 

Orthic Black, lithic gR T 
- 
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Table 52. Soi1 capability for agriculture ratings (cont’d) 

Soi1 series 
or land type Subgroup 

Soi1 capability for 
agriculture rating 

dry farmed nrigated 

Cawston 

Coley 

Connaly 

Rego Humic Gleysol 

Typic Mesisol 

Orthic Gray Luvisol 

Coquihalla Orthic Ferro-Humic Podzol 

Corral Rego Dark Gray 

Crowley Orthic Gray Luvisol 

Dalby Rego Dark Brown 

Darcy Orthic Dark Gray 

Etches Typic Mesisol 

Galena Orthic Dark Gray 

Grant Brunisolic Gray Luvisol 

Gulliford 

Henning 

Rego Humic Gleysol 

Orthic Dystric Brunisol 

lltcoola soi1 complex Orthic, Cumulic, and Gleyed Regosols 

Kane Orthic Gray Luvisol, lithic 

Keremeos Rego Dark Brown 

Lakeview Orthic Regosol 

Lamont Rego Dark Gray 

Larcan Orthic Black 

Lawless Orthic Humo-Ferric Podzol 

Manning Humic Luvic Gleysol 

Mazama Eluviated Eutric Brunisol 

qw F 

05w 

4P, 5; 

W 
3F 

(04W) 

qT P 

7T P 
- 

3D F 

C T 
‘T’ 7E 

3D F 

SC T 

M 
4T 2T 

gT R 
- 

7w 

SM P 

T 
5P 

5W 

M 
5P 

7P gp gM 
1’ 1’ 1 

gR T 

gM F 

7T 

(05W 

qp M 

ST P 

5c 

5P 

7P qp IV I’ 41 

- 

2F 

- 

6T, 5: 5P 

5T 

7T P 
- 

4w (2X) 

5T 5T 
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Table 52. Soit capability for agriculture ratings (cont’d) 

Soi1 series 
or land type Subgroup 

Soi1 capability for 

dry farmed 
agriculture rating 

lrrigated 

Miner Rego Dark Brown, Iithic 

Nickel Plate Orthic Black 

Nicomen Orthic Humo-Ferric Podzol 

Nissen Rego Black 

Pasayten Orthic Humo-Ferric Podzol 

Pefferle 

Penticton 

Gleyed Eltiviated Eutric Brunisol 

Orthic Brown 

Pitin Sombric Humo-Ferric Podzol 

Princeton Orthic Black 

Quinescoe 

Riddell 

Roany 

Rego Humic Gleysol 

Rego Dark Gray 

Solonetzic Dark Gray 

Rutland Rego Dark Brown 

Sellers Orthic Dark Brown 

Separation Eluviated Black 

Skaist Orthic Humo-Ferric Podzol, lithic 

Soukup Eluviated Eutric Brunisol 

Stemwinder Rego Dark Brown 

Strayhorse Rego Biack, lithic 

Susap Gleyed Regosoi 

Trehearne Eluviated Eutric Brunisol 

Tulameen Orthic Gray Luvisol 
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gR T 

7T P 

gT gT P’ P 

SM P 

5X 

4M 

6’ T 

ST P’ 5pl 

6W 

3M 

ST 4M 
M’ T 

gM P 

gM P 

qT M 

R 
7T 

M 
4T 

SP T 

R 
6T 

qM 1 

4+?, 6T 

SM T 

- 

ST 

- 

ST P 

SP 

5X 

1L 

- 

4T P 

- 

1c 

4T 

qp 
M 

4P 

4T 

- 

2T 

4P 

- 

21 

3T 

4T P 



Table 52. Soi1 capability for agriculture ratings (cont’d) 

Soi1 series 
or land type Subgroup 

Soi1 capability for 
agriculture rating 

dry farmed irrigated 

Whipsaw Orthic Eutric Brunisol M 
5P 

P 
4M 

Wilbert Eluviated Dystric Brunisol 5* p, 6-r ST P 

Wolfe Orthic Gray Luvisol 6* - 
P 

Mine Dump 

Madeland 

Rock Outcrop 

Steepland 1 

Steepland 2 

- - 

7M - 

7R - 

6* R’7; - 

7* &5: - 

In evaluating the capability of a soil, the local 
climate is considered fïrst. Subclass limitations of soi1 
and landscape are then applied. Thus a stony, medium 
textured soi1 with no adverse soi1 properties on 
moderately sloping topography in a Class 3 climate may 

be rated 4:. In a Class 5 climate it would be rated 

5;. The irrigated rating would be the same as the dry- 

farm rating. 

Drought and high summer heat in the Princeton 
basin and the eastern parts of the Similkameen and 
Tulameen valleys make irrigation necessary for 
agricultural crops. Almost the entire amount of irrigable 
soils lies in the median climates of classes 2 and 3 with 
smaller amounts in classes 1 and 5. Soi1 moisture 
deficiency and excessive stoniness are the main 
limitations of the Asp, Galena, and Rutland soils, 
whereas adverse topography and excessive stoniness are 
the main limitations of the Bromley, Nissen, and Stem- 
winder soils. 

Above approximately 1200 m the short frost-free 
period and low number of growing degree-days restrict 
the soi1 capability to the production of perennial forage 
crops. Above 1650 m, the climate limits the capability of 
the soils to native browse. 

Over 80% of the area is in climates of classes $6, or 
7. The soils are further limited by topography, stoniness, 
and shallowness to bedrock. 

SOILS AND FOREST CAPABILITY 
Forest capability ratings are based on the Land 

Capability Classification for Forestry of the Canada 

Land Inventory (McCormack 1967). Under this national 
classification system, a11 soils and land types are grouped 
into one of seven classes based on their inherent ability to 
grow commercial timber. A further division into 
subclasses based on the environmental factors most 
limiting to tree growth is used. Table 53 shows the extent 
and percentage of each forest capability class in the 
Princeton area. Table 54 shows the capability classes and 
subclasses for each soi1 series and land type together with 
the suitability of four commercial tree species. A 
summary of forest stand classes according to four 
ownership categories is shown in Table 55. 

Table 53. A summary of areas according to forest 
capability classes for the Princeton map 
sheet 

Capability 
class Hectares 

Percent of 
total 

1 1306 0.3 
2 12 637 3.1 
3 43 501 10.7 
4 100 883 24.9 
5 119 017 29.4 
6 41 535 10.3 
7 82 182 20.3 

All classes 
Total area 

- 
401 061 
404 831 99.0 

tThis data was taken from page Il. the Forest Research Review, year ended 
March 1967. British Columbia Forest Service. 

113 



Table 54. Forest capability and species suitability for each soi1 series in the Princeton area 

Soi1 series 
or 

land type 

Subgroup Species suitabilitys 
Capability’ Subclass* Lodgepole Engelmann Douglas- Ponderosa 

class pine spruce fïr pine 

Alleyne 
Apex 
Arcat 
Arrastra 
Asp 
Bankeir 
Belfort 
Belgie 
Big Buck 
Bonnevier 
Bromley 
Buckhorn 
Bull 
Cahill 
Cawston 
Coley 
Connaly 
Coquihalla 
Corral 
Crowley 
Dalby 
Darcy 
Etches 
Galena 
Grant 
Gulliford 
Henning 
Iltcoola soi1 complex 

Kane 
Keremeos 
Lakeview 
Lamont 
Larcan 
Lawless 
Manning 
Mazama 
Miner 
Nickel Plate 
Nicomen 
Nissen 
Pasayten 
Pefferle 

Penticton 
Pitin 
Princeton 
Quinescoe 
Riddell 
Roany 
Rutland _ - 
Sellers 
Separation 
Skaist 

Soukup 
Stemwinder 
Strayhorse 
Susap 
Trehearne 
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Eluviated Eutric Brunisol 
Orthic Sombric Brunisol 
Orthic Gray Luvisol 
Podzolic Gray Luvisol 
Eluviated Eutric Brunisol 
Orthic Eutric Brunisol, lithic 
Orthic Humic Gleysol 
Orthic Humo-Ferric Podzol 
Cumulic Regosol 
Sombric Brunisol, andic 
Orthic Gray Luvisol 
Sombric Humo-Ferric Podzol 
Gleyed Gray Luvisol 
Orthic Black, lithic 
Rego Humic Gleysol 
Typic Mesisol 
Orthic Gray Luvisol 
Orthic Ferro-Humic Podzol 
Rego Dark Gray 
Orthic Gray Luvisol 
Rego Dark Brown 
Orthic Dark Gray 
Typic Mesisol 
Orthic Dark Gray 
Brunisolic Gray Luvisol 
Rego Humic Gleysol 
Orthic Dystric Brunisol 
Orthic, Cumulic, and 

Gleyed Regosols 
Orthic Gray Luvisol, lithic 
Rego Dark Brown 
Orthic Regosol 
Rego Dark Gray 
Orthic Black 
Orthic Humo-Ferric Podzol 
Humic Luvic Gleysol 
Eluviated Eutric Brunisol 
Rego Dark Brown, lithic 
Orthic Black 
Orthic Humo-Ferric Podzol 
Rego Black 
Orthic Humo-Ferric Podzol 
Gleyed Eluviated Eutric 

Brunisol 
Orthic Brown 
Sombric Humo-Ferric Podzol 
Orthic Black 
Rego Humic Gleysol 
Rego Dark Gray 
Solonetzic Dark Gray 
Rego Dark Brown 
Orthic Dark Brown 
Eluviated Black 
Orthic Humo-Ferric Podzol, 

lithic 
Eluviated Eutric Brunisol 
Rego Dark Brown 
Rego Black, lithic 
Gleyed Regosol 
Eluviated Eutric Brunisol 

576 WA LS NS LS 
7 H NS NS NS 
4 M LS NS S 
293 S S S NS 
597 M NS NS LS 
597 MR S NS LS 
7 W,D NS NS NS 
6 H LS LS NS 
7 H NS NS NS 
7 H NS LS NS 
594 MD NS NS LS 
7 KW NS NS NS 
4,3 D S S NS 
7 M NS NS NS 
7 W,N NS NS NS 
7 W NS NS NS 
4,3 MD S LS S 
12 S S S NS 
7 N NS NS NS 
12 S S S NS 
6,7 WA NS NS NS 
57 WA NS NS NS 
7 W NS NS NS 
697 M NS NS NS 
3,4 MD S LS S 
293 s,w LS S LS 
54 M S LS NS 

LS 
NS 
S 
NS 
NS 
NS 
NS 

2: 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
LS 
S 
NS 
LS 
NS 
NS 
NS 

4.7 MU NS LS LS LS 
5,7 MR S NS LS NS 
7 NA NS NS NS LS 
7 H NS NS NS NS 
776 MD NS NS NS LS 
7 04 NS NS NS NS 
2,1 S S S NS NS 
3 W,D LS S LS NS 
493 M,D S LS LS NS 
7 A,R NS NS NS NS 
7 A,M NS NS NS NS 
2 S S S NS NS 
7 MI NS NS NS LS 
3 M S LS NS NS 

293 5 S s LS NS 
7 A,N NS NS NS NS 

7 
7 
4 
697 
6 
7 
7 

k”H 
M’ 
M,D 
MA 
A,M 
A,M 

NS NS NS NS 
NS NS NS NS 
S NS LS LS 
NS NS LS LS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 

597 R>H LS NS NS NS 
796 M NS NS LS LS 
776 MJ NS NS LS LS 
7 M NS NS NS NS 
497 MI NS NS LS LS 
56 M LS NS LS LS 



Table 54. Forest capability and species suitability for each soi1 series in the Princeton area (cont’d) 

Soi1 series 
or 

land type 

Subgroup Species suitabilityJ 
Capabilityl Subclass* Lodgepole Engelmann Douglas- Ponderosa 

class pine spruce fir pine 

Tulameen 
Whipsaw 
Wilbert 
Wolfe 
Mine Dump 
Rock Outcrop 
Steepland 1 
Steepland 2 

Orthic Gray Luvisol 
Orthic Eutric Brunisol 
Eluviated Dystric Brunisol 
Orthic Gray Luvisol 

4s M NS 
57 
394 YM 

NS 

4 M,D 
S 
S 

7 M NS 
7 R NS 
796 R,M,P NS 
796 R,M,H NS 

NS 
NS 
S 
LS 
NS 
NS 
NS 
LS 

LS 
LS 
LS 
S 
NS 
NS 
LS 
NS 

LS 
LS 
NS 
NS 
NS 
NS 
NS 
NS 

‘CAPABILITY CLASSES 
(cubic mettes per hectare per year) 

1. 7.8+ 
2. 6.4-7.7 
3. m-6.3 
4. 3.6-4.9 
5. 2.2-3.5 
6. 0.t32.1 
7. 0.7 

‘CAPABILITY SUBCLASSES 
Exempt for Glass 1, ah the subclasses indicate the kinds oflimitations for each class. The symbols used and the limitations are listed. 

Climate 
These subclasses are used to denote a significant adverse departure from what is considered to be the median climate of the region, i.e. a limitation as a result of local 
climate; adverse climate is expressed by the class level. 

A - droughty or arid conditions as a result of climate. 
H - low temperature, i.e. too cool. 

Soi1 Moisture 
These subclasses denote that the soi1 moisture condition is less than optimum for the growth of commercial forests, but they do not include inundation. 

M - soil moisture detïciency. 
W - excess soi1 moisture. 

Permeability and Depth of Rooting Zone 
These subclasses denote limitations of soi1 permeability or physical limitations to rooting depth. 

D - physical restriction to rooting caused by dense or consolidated layers, other than bedrock. 
R - restriction of rooting zone by bedrock. 

Other Soi1 Factors 
These subclasses denote factors of the mil that individually or in combination adversely affect growth. 

1 - soils periodically inundated by streams or lakes. 
N - excessive levels of toxic elements such as soluble salts. 
P - stoniness that affects forest density or growth. 
S - a combination of soi1 factors. none of which affect the class level by themselves but which cumulatively lower the capability class. 

3SPECIES SUITABILITY 
S - suitable 

LS - limited suitability 
NS - not suitable 

Table 55. Summary of areas of forest stand classes according to ownership categories in the Princeton 
(92 H / SE) and Tulameen (92 H / NE) map sheets’ 

Crown 
grant 

Area classification by ownership (hectares) 
Crown Licences Canada 

& leases control 
Al1 

ownerships 

Mature timber 
Immature timber 
Not satisfactorily restocked areas 
Noncommercial stands 
Nonproductive forests and nonforested lands 
Water 
Swamp 
Total 

10 737 231 114 1755 9 017 252 623 
16 910 360 990 227 9 80.5 387 932 

1 738 18 208 295 - 20 241 
4 492 2.5 986 14 837 31 329 

- - - - 103 569 
- - - - 5 531 
- - - - 5 035 

33 877 636 298 2291 19 659 806 260 

‘Based on data from the initial Forest lnventory of British Columbia by B.C. Forest Service, First Edition, July 1, 1956. This inventory treated the Princeton and 
Tulameen map sheets as one unit. 
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The assigned forest capability rating for each soi1 
was based on stand volume data taken in a uniform area 
that is representative of the main soi1 series and land 
types identifïed during the soi1 survey. When plot data 
were not availtible, the rating was based on observed 
information about parent material, profile development, 
depth, texture and drainage, and landform position. In 
general the stands selected for measurement were thrifty, 
fully stocked, of one species, and near rotation age 
(80-100 years). 

Whenever possible, a single forest capability was 
applied to each soi1 series or land type. However, two or 
more classes were assigned to some soils if their 
productivity covered more than one capability class 
because of minor variations in drainage conditions, 
depth of soil, and soi1 texture, which could not be 
delineated because of the scale of mapping. The main 
limitations to forest growth in the surveyed area are: soi1 
moisture deficiency or excess; droughty arid conditions 
or cold, short, growing season as a result of climate; 
stoniness, shallowness to bedrock, or impermeability of 
dense and consolidated layers. 

Tree species were rated in three categories: suitable, 
not suitable, and limited capability for each soi1 series or 
land type according to the characteristics of each soi1 
and the silvics of each tree species (Table 54). Only the 
main species of present commercial value that occur or 
are expected to occur were considered: lodgepole pine, 
Engelmann spruce, Rocky Mountain Douglas-l?, and 
ponderosa pine. 

The forest capability survey indicated that about 
3.4% of the soils in the Princeton area have ratings of 
classes 1 and 2 for forest growth and are thus capable of 
producing more wood than 6.3 m3/ha annually. 

These soils are mainly the Lawless, Nicomen, and 
Coquihalla series of the Lawless map units. They are 
permeable, moderately coarse textured acid soils on 
colluvial and till deposits. The soils occupy protected 
slopes and north-facing draws under cool, .moist 
conditions where they receive a continuous supply of 
telluric waters from upslope during the growing season. 

Lacustrine soils, namely the Crowley and Arrastra 
series of the Crowley Map Unit, have the same high 
forest capabilities. Also included in this group are the 
imperfectly and poorly drained Pefferle and Gulliford 
series of the Wilbert and Mazama map units. 
Engelmann spruce and lodgepole pine are the most 
suitable species. 

Soils rated Class 3 are capable of producing wood at 
4.9-6.3 m3/ha annually, They belong mainly to the 
Wilbert Map Unit but also to Lawless, Grant, Mazama, 
Pasayten, and Manning map units. A soi1 moisture 
defïciency exists during the growing season on those 
rapidly to well-drained soils that are coarse textured and 
located in exposed or on moisture-shedding slope 
positions or that have restricted rooting depth due to the 
proximity of bedrock or consolidated layers. In contrast, 
excessive soi1 moisture in the Manning soils moderately 
restricts forest growth during the growing season. 

Productivity of wood of soils with a Class 4 rating for 
forest capability is 3.5-4.9 mVha annually. Soils with 
this rating are widespread in the Wilbert, Connaly, 
Grant, Mazama, and Tulameen map units. In some 
cases adverse soi1 structure affects root penetration, e.g. 
Connaly Series. Iltcoola and Susap soils that have 
developed on alluvial deposits are subject to alternate 
inundation and droughtiness during part of the growing 
season. 

Soils rated Class 5 occupy the greatest portion 
(29.5%) of the mapped area and have a wood productivity 
of 2.1-3.5 m3/ha annually. The main limitations are soi1 
moisture deficiency, restriction of the rooting zone by 
bedrock, droughtiness, and low soi1 temperatures at 
higher elevations. Soils of the Alleyne, Asp, Bromley, 
Darcy, Henning, Treheame, and Whipsaw series have 
one or more of these limitations. Shallowness to bedrock 
and soi1 moisture deficiency are the main limitations to 
tree growth in the Bankeir and Kane soils, whereas 
Skaist soils are limited by shallowness to bedrock and 
low soi1 temperatures. Lodgepole pine was used as the 
indicator species on the lithic soils and ponderosa pine 
was rated on the coarse textured Asp soils and the Dark 
Gray chernozemic Darcy soils. 

About 30% of the area is rated in classes 6 and 7 for 
forest capability. These areas produce wood at less than 
2.1 m Yha annually. Included in this category are most of 
the grassland soils of the Princeton, Roany, Larcan, and 
Nickel Plate map units, which are limited because of soi1 
moisture defïciency and droughtiness. Gleysolic soils are 
in this class because of excessive wetness plus soluble 
salts (e.g. Cawston series); or excessive wetness plus 
adverse soi1 structure (e.g. Belfort series); or excessive 
moisture plus low soi1 temperature (e.g. Quinescoe 
series). Organic soils of the Coley and Etches map units 
are limited because of their very poor drainage. The soils 
of the Apex and Bonnevier map units are limited by cold 
soi1 temperatures, a short growing season, and deep 
snow. Most Steepland and Rock Outcrop map units are 
rated Class 7. 

Factors affecting forest growth 
Soi1 drainage. The drainage condition of each soi1 

series in the Princeton area is influenced by the type of 
parent material, the topographie location, the position of 
the soi1 on a slope, the aspect and type of exposure, the 
shallowness to bedrock, and the proximity to water 
sources. 

Particular emphasis has been placed on soi1 
drainage because the moisture status of the soi1 is an 
important factor in determining forest productivity and 
species suitability. The drainage condition of a soi1 is 
generally determined by examining the horizons for the 
presence or absence of mottling and gleying. In general 
in the Princeton area, forest growth is highest on 
moderately well to imperfectly drained soils for the 
greatest range of species, i.e. Rocky Mountain 
Douglas-fïr, lodgepole pine, and Engelmann spruce. 
Imperfectly drained soils such as the Pefferle series 
occupy toe slope positions in the Wilbert and Mazama 
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map units on the Thompson Plateau. There they receive 
enough moisture to minimize droughty conditions that 
occur during the summer. The mountains in the western 
and southern parts of the area not only receive greater 
precipitation than the Thompson Plateau, but the winter 
snow pack releases a continuous supply of moisture 
throughout the summer on the well and moderately well 
drained soils of the Lawless and Crowley map units. 
However, even in this area soils on north slopes, toe 
slopes, and protected draws and those with fine textured 
soi1 are rated highest for forest productivity. The well 
drained soils that are coarse textured, shallow to 
bedrock, or in exposed positions may have soi1 moisture 
deficiencies during part of the summer. The rapidly 
drained coarse textured soils along the western section of 
the Similkameen River (e.g. Pasayten series) are rated 
Class 3, whereas similar coarse textured outwash soils on 
the drier plateau to the east (e.g. Henning series) are in 
classes 4 and 5. Rapidly drained soils at lower elevations 
along the Similkameen River (e.g. Rutland series) are 
rated Class 7. Such soils support slow-growing ponderosa 
pine and occasional Rocky Mountain Douglas&. The 
poorly drained soils in depressions (e.g. Gulliford series) 
usually support stands of Engelmann spruce together 
with a variety of shrubs. 

Permeability and stoniness. From observed ‘iîeld 
studies the Bt horizon of the Gray Luvisols found in the 
area appears to restrict rooting depth and the space 
available for stand root development. Like an 
impermeable horizon, the close proximity of bedrock to 
the soi1 surface produces a similar restriction to forest 
growth on many of the upland regions. 

Forest growth is limited on some alluvial fans and 
talus slopes as a result of a combination of the following 
factors: stocking is low because a large part of the 
surface area is occupied by rock; on colluvial deposits the 
slope is steep and the moisture received is generally 
rapidly shed; there is a limited amount of fine textured 
material present to provide good water-holding capacity; 
and these areas are generally exposed. 

Species suitability. Throughout the area the best 
stands of lodgepole pine occur on moderately well 
drained to imperfectly drained soils (e.g. Pefferle series). 

Although Rocky Mountain Douglas-tir forms part 
of the stand component over most of the area, its growth 
is usually not outstanding. Rocky Mountain Douglas& 
is not present at higher elevations in the subalpine zone, 
in the grasslands, and not in poorly drained depressions. 
Rocky Mountain Douglas-fir is best suited to deep soils 
influenced by seepage. Standard measurements on these 
soils show a mean annual increment of up to 7 m3/ha 
annually. 

Ponderosa pine is restricted to the drier soils at 
lower elevations, where there is apparently less 
competition from other tree species. 

The moderately well to imperfectly drained soils 
developed on till slopes in valley bottoms and in 
depressions are the best sites for Engelmann spruce. 
Here this species is vigorous and stands that have a mean 
annual increment of over 5.6 mVha are common. 

SOILS AND WILDLIFE USE 
Only recently has the relationship between soils and 

wildlife received systematic study. Big game species in 
particular tend to concentrate where grazing is optimum, 
which usually means where the most fertile soils are 
located. Other factors may modify this generalization, 
particularly if they involve danger to survival. This 
discussion describes the habitats of some of the wildlife 
in relation to the various soils of the Princeton area. Also 
some of the seasonal movements of wildlife are noted in 
relation to various soils and the supported vegetation. 

Big game, small mammals, birds, and fïsh occur in 
the Princeton area. The big game species are mule deer, 
elk, moose, mountain sheep, mountain goat, black bear, 
grizzly bear, and cougar. Birds include grouse, partridge, 
quail, pheasant, and ptarmigan. Ducks and geese are not 
abundant but are found along watercourses. Fish, mostly 
Kamloops trout, are common in most streams. Some of 
the larger lakes have been artifïcially stocked. 

Mule deer are the most abundant big game species. 
During the winter they concentrate at lower elevations in 
the Similkameen, Tulameen, and Ashnola valleys. Such 
regions include those parts of the Steeplands (Sll) and 
the Alleyne (Ay2) map units with southerly or westerly 
facing slopes. The Dark Gray Chernozemic, Brunisolic, 
and Regosolic soils of these units provide adequate 
browse under a relatively light snow caver. 

In the early spring deer move onto the southern 
slopes of the grasslands and dry ponderosa forest. In this 
area these units are the lowest parts of the Connaly, 
Princeton, and Tulameen map units. Early forage is 
provided on the coarse textured Chernozemic and 
Brunisolic soils of the valleys, represented by the Galena, 
Asp, Riddell, Trehearne, and Rutland map units. 

During the summer the animals move into the 
Rocky Mountain Douglas-fïr and pine grass forest on 
Gray Luvisols of the Connaly and Tulameen map units 
and the Brunisols of the Wilbert map units. By late 
summer deer are widely dispersed throughout the 
Thompson Plateau and Cascade Mountains, where the 
largest numbers occur at high elevations on the Apex and 
Pitin soils of alpine and subalpine regions. 

There are very few moose in the area; because of the 
limited extent of wetlands and organic soils, the 
population is likely to remain small. The animals 
probably forage on plant communities that are 
associated with the Bull, Grant, Pefferle, Coley, and 
Etches soils. 

Limited numbers of elk winter in the Similkameen 
River valley in the vicinity of Princeton. In summer they 
occur mainly on the Pitin map units in the subalpine 
areas of the mountains between the Tulameen and 
Similkameen rivers. 

California bighorn sheep are concentrated on the 
grasslands of the Larcan and Nickel Plate map units in 
the Ashnola River region. Harper (1969) reported that 
350 to 400 sheep use these ranges during the winter and 
spring months. Mountain goats occur in limited numbers 
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among the rugged cliffs and rock outcrops along the 
Similkameen and Ashnola rivers. 

Black bear, grizzly bear, cougar, lynx, bobcat, 
coyote, and other carnivores are present in varying 
numbers. Red squirrels, Columbia ground squirrels, 
chipmunks, yellow-bellied and hoary marmots, mountain 
cottontails, and varying kinds and numbers of hares also 
occur in the area. McLean (1970) and others have 
reported that ground squirrels and marmots do 
considerable damage to retrogressing range sites. 
Scheffler (1971) observed large colonies on slopes of the 
Larcan and Nickel Plate map units in the Ashnola River 
region. 

Beaver are found in many streams and small lakes. 
Their primary requirements are water, food consisting of 
willows and similar shrubs, and streams having a low 
gradient. They are active in nearly a11 places that provide 
these features. 

Besides many indigenous passerine and other 
nongame birds, huntable populations of blue, spruce, 
and willow grouse and ptarmigan inhabit the area. The 
ptarmigan are found on the alpine land of the Apex and 
Bonnevier map units and the grouse are found in or near 
timber stands at various elevations. Chukar, gray 
partridge, California quail, and ring-necked pheasant 
have been introduced in southern British Columbia and 
may be found in suitable habitat along the Similkameen 
River. 

Ducks and geese are found along water courses but 
are not abundant. Small lakes and potholes in the 
Princeton area provide good habitat for waterfowl 
production. 

Generally the lakes and marshes of the lower 
plateau have more minera1 and organic nutrients than 
lakes at higher elevations. The high pH and fertility of 
these water bodies, combined with shoreline conditions 
suitable for nesting sites, are likely responsible for higher 
waterfowl populations. 

SOILS AND RECREATIONAL 
ACTIVITIES 

A study of soi1 and recreational relationships is 
relatively new in British Columbia. Certain soils and 
landforms are unsuitable for recreational purposes 
regardless of the desirability of location. Some of the 
important soi1 factors to be considered are: soi1 texture, 
permeability, depth, drainage, and moisture relation- 
ships. The physical characteristics of the soils affect 
erodibility, trafficability, compaction, and windthrow 
hazard. 

Situated less than 320 km from Vancouver, the 
Princeton area is being used increasingly for recreational 
activities. Paved, ah-weather roads through the area 
connect the lower mainland with the Okanagan Valley 
and with Merritt and Kamloops. Numerous old and new 
roads for logging, mining, and other purposes give access 
to much of the area (see accompanying map). Recreation 
is important a11 year round, but the range of activities is 
much greater during the summer than the winter. 

Capability for intensive recreation pursuits is 
confined to the Similkameen, Tulameen, and Ashnola 
valleys. These parts offer good opportunities for 
picnicking, camping, hiking, fishing, viewing, and rock 
collecting. Numerous attractive wayside parks accom- 
modate the traveling tourist. Soils of the Pasayten, Asp, 
Trehearne, and Rutland map units are coarse textured, 
rapidly drained, and suitable for picnics and campsites. 
Fishing for trout is good in the streams and in several of 
the lakes that have been artitïcially stocked. The area has 
very few lakes, and opportunities for bathing, cottaging, 
and boating are limited. 

Because of the mining activity and known 
mineralization of the area, there are many good places 
for rock hounding; some of these are shown on the map 
enclosed in the pocket of the report. 

The area is quite scenic and there are many 
opportunities to view the countryside, e.g. Hedley, 
Copper Mountain, Similkameen Falls, and Valley View 
Lookout. There is a diversity and abundance of wildlife, 
and deer, bears, and occasionally mountain sheep cari be 
seen along roadways. 

Those parts of the Cascade Mountains within the 
Princeton area, although less rugged and dramatic than 
the other mountainous areas of the province, provide 
relatively easy access to extensive subalpine and alpine 
areas. Scenic alpine meadows of low relief are 
widespread in the vicinity of Three Brothers Mountain 
and above the tributary streams of the Ashnola River. 
Recreation capability on the Apex and Pitin map units 
over 1500 m in elevation is low to moderate due to a short 
recreation season and an extremely sensitive and fragile 
ecology. However, these mountains offer one of the few 
areas in the province where people have easy access to see 
an unspoiled alpine environment. 

There is good capability for downhill and 
cross-country skiing in the Hozameen Range and to a 
lesser extent in the Okanagan Range farther east. There 
is abundant dry, powdery snow and clear, sunny days. 
The skiing terrain varies from steep slopes to trails 
suitable for skiers of a11 classes. Al1 important ski areas 
are located above the 1050 m level and are mainly on the 
Lawless (Lw 1 and 3) map units. 

Old Indian paintings, native lore, and history 
provide frequent opportunities for historic and cultural 
interpretation. Princeton, Copper Mountain, Hedley, 
Blakeburn, and Granite Creek fïgured prominently in 
the mining activity of the mid 1800s and relies of that 
bygone era cari still be seen today. 
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APPENDIX I 

PLANT COMMUNITIES AND SOIL RELATIONSHIPS 
IN THE PRINCETON AREA 

A. McLean* and A. J. Green 

In general the different kinds of soi1 have a bearing 
on the type of plant community that they support. 
Conversely, the plant community affects a soil’s 
characteristics in varying degrees. In this survey the 
natural vegetation was related to the kind of soil. This 
resulted in the recognition of five vegetation zones in the 
area. Three habitat types were described in the 
sagebrush zone, one in the ponderosa pine zone, four in 
the Douglas-fir zone, five in the subalpine fir zone, and 
one in the alpine zone. Wetland plant communities were 
found throughout the area. The relationships between 
elevation, plant zone, habitat type, soi1 parent material, 
great soi1 group, and physiography are shown in cross 
section in Fig. 55. 

SAGEBRUSH ZONE 
The sagebrush zone is the driest vegetative zone in 

the area. It is confined to the Dark Brown soils on lower 
valley slopes, which are mostly alluvial fans and river 
terraces along the Similkameen River between Princeton 
and the mouth of the Ashnola River. Summer 
temperatures are high and the annual rainfall is 250-300 
mm. From the few relict areas found, three habitat types 
were recognized. 

Big basin sagebrush -bluebunch wheat 
grass habitat type 

On the soi1 map this type is listed as 
sagebrush-bluebunch wheat grass. It generally occurs 
below 595 m elevation, but it does extend to 900 m on 
steep south-facing slopes near the confluence of the 
Similkameen and Ashnola rivers. Bluebunch wheat grass 
is the dominant species associated with the big basin 
sagebrush. Grass plants tend to grow under the 
sagebrush canopy leaving the intershrub area bare. 
Evidence along fente lines suggests that with heavy 
grazing the proportion of bluebunch wheat grass 
decreases and that of big basin sagebrush, Sandberg’s 
bluegrass, and drooping brome grass increases. 

The soils on which the habitat type are found are 
Dark Brown, calcareous or saline or both. They are 
medium textured and well drained. Such soil series 
shown on the Princeton soi1 map are Dalby, Keremeos, 
Penticton, and Stemwinder. 

Big basin sagebrush -needle-and-thread 
grass habitat type 

On the soi1 map this type is listed as 
sagebrush-speargrass. It occurs on shallow, gravelly, and 
sandy Dark Brown soils such as the Rutland series. 
Needle-and-thread grass is the dominant grass. This 
habitat type is usually not SO productive of herbage as the 
big basin sagebrush-bluebunch wheat grass habitat type. 

Big basin sagebrush -Idaho fescue 
habitat type 

This type is listed as sagebrush-Idaho fescue on the 
soi1 map and occurs near Princeton at 745-900 m 
elevation. Although very few trees remain, occasional 
rotting stumps and roots indicate the presence of very 
scattered ponderosa pine in the past. The dominante of 
the big basin sagebrush separates this habitat type from 
that of the ponderosa pine-Idaho fescue. In swales and 
depressions within this habitat type pine grass 
dominates. 

This habitat type is associated with the Dark Gray 
soils of the Roany and Lamont series. These soils vary 
considerably in texture, but a11 are well drained and 
appear to contain bentonitic clay. This clay cornes from 
the underlying Princeton sediments. Sometimes when 
seen on the surface of the soil, it is conspicuous because 
of its distinct, strong, very coarse granular structure. 

PONDEROSA PINE ZONE 
The ponderosa pine zone occupies the lower slopes 

and outwash terraces in the vicinity of Princeton 
generally at 595-800 m elevation. It is found under 
conditions of a lower summer temperature than the 
sagebrush zone and has an annual precipitation of 
260-375 mm. The zone is relatively dry and the pine 
forms open stands when mature. Young stands are often 
dense with stagnated growth, especially if the trees are 
even-aged and growing on stony or infertile soils. 

After deforestation, a grassy ground caver persists 
for a long time because reestablishment of the forest is 
usually slow. Deforestation has been the result of a 
combination of logging and fire or clearing for 
cultivation SO that tree destruction was complete and 
seed trees rare. Heavy grazing has retarded tree 
reestablishment. 

* Research Scientkt, Research Station, Kambops, B.C. 
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The ponderosa pine-Idaho fescue habitat type was 
recognized on outwash terraces along the Similkameen 
River, principally in the vicinity of Princeton. Idaho 
fescue and bluebunch wheat grass dominate the ground 
caver and ponderosa pine is the sole dominant tree. A 
wide variety of herbs normally occurs. The absence of 
shrubs in this habitat type is notable. 

On grazed areas Idaho fescue, bluebunch wheat 
grass, and silky lupine are less abundant, whereas such 
perennial species as Sandberg’s blue grass, low pussytoes, 
and shaggy fleabane increase. The most characteristic 
annual species that invade are drooping brome grass, 
slender vulpia, and western stickseed. Ground squirrels 
often become a serious problem in this habitat type and 
frequently destroy the greater part of the perennial 
herbaceous vegetation, thus encouraging the growth of 
annuals and hindering efforts in range rehabilitation. 

Soils associated with this habitat type are mostly 
rapidly drained, very coarse textured ones of the Dark 
Gray great group such as the Galena series. 

DOUGLAS-FIR ZONE 
The Douglas-fïr zone lies between the very open 

forest of the ponderosa pine zone and the dense forest of 
the subalpine tir zone. It has a moderately cool climate 
and an annual precipitation of 375-525 mm. It 
represents the principal forest grazing zone in British 
Columbia (Tisdale and McLean 1957). 

The climax tree in the zone is Rocky Mountain 
Douglas-fir. Lodgepole pine usually occurs with it at 
elevations above 1000 m. Ponderosa pine is present at 
lower elevations. 

Four habitat types were recognized in the 
Douglas-flr zone in the Princeton area. 

Rocky Mountain Douglas-fir - 
bluebunch wheat grass habitat type 

This type occurs on steep southeast- and west-facing 
slopes at 500-1000 m elevation. The characteristic tree 
is Rocky Mountain Douglas-fir. Ponderosa pine may or 
may not be present. Bluebunch wheat grass dominates 
the ground caver; pine grass and Idaho fescue are 
generally absent. 

This habitat type is associated with the Chernozemic 
and Regosolic soils of the Steeplands in the Similkameen 
River valley. Because of the steep slopes, exposure, and 
the unstable coarse textured nature of the soils, herbage 
production is low (Table 56). This type is also poor for the 
growth of Rocky Mountain Douglas& except where 
subsoil moisture is a factor. 

Rocky Mountain Douglas-fir - 
Idaho fescue habitat type 

This type is listed as Douglas-fir-Idaho fescue on the 
soi1 map and occurs in the lower part of the Douglas-fïr 
zone. It closely resembles the ponderosa pine-Idaho 
fescue habitat type, but it contains fewer characteristic 
species. Most stands at present are dominated by 
ponderosa pine. Characteristic ground caver species are 
mostly those of the grasslands except that pine grass is 
present above 600 m elevation. The proportion of shrubs 
is very low. 

Pine grass usually decreases in abundance after 
logging, whereas grassland species such as prairie 
koeleria and timber milk-vetch increase. With heavy 
grazing, bluebunch wheat grass and Idaho fescue 
decrease in favor of needle grasses, low pussytoes, 
common dandelion, and annuals such as drooping 
brome grass and western stickseed. 

Table 56. Herbage yield from plots clipped on selécted climax plant communities in the Similkameen River valley 

Plant community Yield of ovendry 
herbage as a 5-yt 
average, kg/ha 

Yield class* No. of sites 

Ponderosa pine-Idaho fescue 785 
Rocky Mountain Douglas-fïr-bluebunch wheat grass 450 
Rocky Mountain Douglas-fïr-Idaho fescue 900 
Rocky Mountain Douglas-fir-pine grass 630 
Idaho fescue-parsnip-flowered umbrellaplant 1800 

low-medium 12 
low 5 
medium 9 
low-medium 8 
high 2 

*kW - below 560 kg/ha 
low-medium - 560-840 kg/Wa 
medium - 840-I 100 kg/ha 
medium high - IIOO-1680 kg/ha 
high - above 1680 kg/ha 
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This habitat type is associated with well drained and 
moderately coarse textured Dark Gray soils (Darcy, 
Roany, Lamont, and Riddell series) and Eutric Brunisols 
(Trehearne, Soukup, and Whipsaw series). These soils 
have developed on coarse textured till, colluvium, and 
outwash deposits. 

Rocky Mountain Douglas-fir- 
pine grass habitat type 

On the soi1 map this type is listed as 
Douglas-fir-pine grass and is most widespread within 
the Douglas-f% zone at an elevation of 900-1375 m. It is 
dominated by Rocky Mountain Douglas& with a 
ground caver predominantly of pine grass. At present 
lodgepole pine dominates much of this habitat as the 
result of tires and logging. Ponderosa pine may or may 
not be present and trembling aspen occurs on deep soils 
in draws and slight depressions, Engelmann spruce is 
present on most sites, but it is never abundant. There is 
an increase in shrub caver in this habitat type as 
compared with the drier types. 

At lower elevations there is an increase in bluebunch 
wheat grass and prairie koeleria following logging. 
Kentucky blue grass increases on moist sites usually 
around abandoned homesteads where grazing is usually 
heavy. Higher in the zone there is an increase in pine 
grass, timber milk-vetch, and arctic lupine with 
disturbance. There may also be an increase in common 
dandelion, Iow pussytoes, and heart-leaved arnica. 

The soils associated with this habitat type are well 
drained Gray Luvisols (Arcat, Bromley, Connaly, 
Tulameen, and Wolf series), and Eutric Brunisols 
(Alleyne and Asp series) developed on coarse textured 
till, colluvium, and glacial outwash deposits. 

Idaho fescue -parsnip-flowered 
umbrellaplant habitat type 

This type is listed on the soi1 map as Idaho 
fescue-eriogonum and occurs as a parkland between the 
ponderosa pine and Douglas-fir zones and on a few dry 
south-facing slopes up to about 1800 m elevation. 
Herbaceous grassland species dominate the caver except 
where clumps of trembling aspen in depressions 
interrupt the habitat type. Shrubs are not conspicuous. 

Although Idaho fescue and bluebunch wheat grass 
dominate stands, Kentucky blue grass has often replaced 
these species on deep, moist soils. Small western needle 
grass and needle-and-thread grass have taken over the 
drier sites as the result of heavy grazing. Under severe 
disturbance drooping brome grass is a vigorous invader 
along with many other annuals. 

These grasslands are the most productive of native 
herbage in the region (Table 56) but vary greatly with the 
depth and moisture-holding capacity of the soil. 

Chernozemic soils are associated with this grass- 
land. The Black soils (Larcan, Princeton, Separation, 
Nissen, and Cahill series), the Dark Brown soils (Sellers 

and Miner series), and the Dark Gray soils (Corral series) 
are mostly well drained, coarse textured, and developed 
on till and colluvium. 

SUBALPINE FIR ZONE 
The subalpine fïr zone lies between the Douglas-fir 

and the alpine zones and ranges from an elevation of 
about 1350 m to the tree line at about 2100 m. The 
climate is cool and relatively moist with a short growing 
season and prolonged snow pack. The annual 
precipitation is 500-750 mm or more, but the climate is 
sufficiently cool to exclude vegetation of the western red 
Cedar-western hemlock zone, which occurs along the 
western boundary of the Princeton area. At its lower edge 
it meets the Douglas-f% zone. 

Although subalpine fïr is the climax tree, nearly a11 
stands are dominated by Engelmann spruce or lodgepole 
pine. Rocky Mountain Douglas-f% and mountain 
hemlock occur to a lesser extent. Whitebark pine 
replaces lodgepole pine to some extent near the Upper 
limits of the zone. Alpine larch occurs on the north slope 
near the Upper tree line but does not extend far into the 
forest. 

The subalpine fïr zone contains grouseberry as a 
constant, generally dominant ground caver species 
throughout its upland sites. Four phases of this 
subalpine fïr-grouseberry habitat type, one habitat type 
with the inclusion of the western red Cedar-western 
hemlock zone, and a big mountain sagebrush-pine grass 
habitat type were recognized in the subalpine fir zone in 
the Princeton area. 

Subalpine fir-grouseberry habitat type, 
pine grass phase 

This is widespread in the lower part of the zone at 
1350-1700 m elevation. Nearly a11 the stands are 
currently dominated by lodgepole pine (Fig. 56). 
Thin-leaved mountain alder may be found in relatively 
moist sites throughout the stands. 

The ground caver is dominated by grouseberry and 
pine grass. The amount of pine grass decreases as soi1 
depth decreases (McLean 1970). On shallow soils 
(Bankeir series) the ground caver under poor stands of 
lodgepole pine is sparse. Some Engelmann spruce 
reproduction is usually present. Pine grass is virtually 
absent and grouseberry becomes the sole dominant. 

Other characteristic species of the habitat type are 
one-sided wintergreen, Oregon boxwood, northern 
twinflower, arctic lupine, sedges, and broad-leaved 
arnica. In the Upper elevations of the habitat type 
kinnikinnick and birch-leaved spirea drop ouf, Oregon 
boxwood is less common and western fescue and 
broad-leaved arnica are more often present. 

This habitat type occurs on well drained moderately 
coarse textured till and colluvium, which is sometimes 
quite shallow over bedrock, and on coarse textured 
glacial outwash deposits. Bankeir, Henning, Mazama, 
and Wilbert (Dystric and Eutric Brunisols) are the soi1 
series associated with this habitat type. 



Fig. 56. Subalpine tir-grouseberry habitat type, pine grass 
phase. 

Subalpine fir-grouseberry habitat type 
This type occurs at elevations of 1700-2000 m but is 

not a well developed community. Subalpine fïr is the 
climax tree, but most stands are dominated by 
Engelmann spruce, Rocky Mountain Douglas&, or 
lodgepole pine with an understory of subalpine fir. 
Shrubs, the most common of which is grouseberry, are 
abundant in the ground caver. Pine grass occurs only 
sparsely and appears to be related to the degree of 
shading. 

Because of the usually dense stands of trees, light is 
sufflciently restricted SO as to keep shrubs and herbs to a 
minimum except for a few years after logging when these 
species thrive. 

The soi1 series associated with this habitat type are 
well drained soils developed on coarse textured colluvial, 
till, and outwash materials. They include Grant, Lawless, 
Skaist, Nicomen, and Pasayten series (Gray Luvisols and 
Humo-Ferric Podzols). 

Subalpine fir-grouseberry habitat type, 
mountain-heather phase 

It occurs from 2000 m elevation to tree line. 
Engelmann spruce and subalpine fïr are the dominant 
trees, but many stands are at present dominated by 
lodgepole pine. The occasional whitebark pine is present. 
Al1 trees are heavily tapered and stunted, and 
krummholz formation is common. Grouseberry domi- 
nates the ground caver. The only other shrub with high 
constancy is red mountain-heather. The principal 
herbaceous species are broad-leaved arnica, arctic 
lupine, and Sitka valerian. 

There are many grassy openings in this habitat type 
in whose formation fire seems to have played an 
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important role and in which reinvasion of trees is very 
slow. 

The Pitin, Bonnevier, and Belgie soils series are well 
drained, coarse textured Humo-Ferric Podzols and 
Sombric Brunisols associated with this habitat type. 
Parent materials include coarse textured till, colluvium, 
volcanic ash, and aeolian deposits. 

Subalpine fir -grouseberry habitat 
type, Canadian bunchberry phase 

This phase occurs at elevations of 1190-1480 m. An 
ample, steady supply of soi1 moisture seems to be the 
common factor throughout this habitat type. It is not 
found at higher elevations where low temperatures and 
shortness of growing season become limiting factors. 

Subalpine fïr is the climax tree. Engelmann spruce 
is present; Rocky Mountain Douglas& and lodgepole 
pine are less prominent in the densely shaded stands. No 
one shrub consistently dominates the stand, but Oregon 
boxwood, Utah honeysuckle, and swamp black 
gooseberry occur most often. The most characteristic 
species are Canadian bunchberry, northern twinflower, 
and false solomon’s-seal. 

This habitat type is found mostly on well drained, 
fine textured Gray Luvisols (Crowley and Arrastra 
series), developed on lacustrine deposits, and on 
imperfectly drained, coarse textured Gray Luvisols, 
Eutric Brunisols, and Humo-Ferric Podzols (Bull, 
Pefferle, and Nicomen series) developed on till and 
colluvium. 

Big mountain sagebrush -pine grass 
habitat type 

This type occurs in openings in the subalpine fïr 
zone at an elevation of about 1800 m usually on 
south-facing slopes. Big mountain sagebrush, a 
subspecies of the big basin sagebrush of lower elevations, 
dominates this treeless habitat type. 

Species that are elsewhere characteristic of either 
grassland or forest zones mingle here. Pine grass, Idaho 
fescue, silky lupine, and western meadow-rue are the 
most commonly occurring herbaceous species. Blue- 
bunch wheat grass occurs on drier sites. 

Soils commonly associated with this habitat type are 
rapidly drained, moderately coarse textured ones of the 
Black great group of the Nickel Plate and Strayhorse 
series. They developed on coarse textured materials that 
include volcanic ash, till, and colluvial deposits. 

The subalpine fir-grouseberry habitat type merges 
with the western red Cedar-western hemlock zone along 
the western border of the Princeton area. Subalpine fir 
and Engelmann spruce are the most common tree 
species; others present are western red cedar, western 
hemlock, grand fir, and mountain hemlock. Shrubs are 
abundant and include black blueberry, Canadian 
bunchberry, copperbush, white-flowered rhododendron, 
and Pacifïc menziesia. Mountain-heathers are present in 
the Upper part of this transitional zone. 



The most common soils associated with this 
vegetation are well drained, moderately coarse textured 
Humo-Ferric Podzols (Lawless, Pasayten, and Nicomen 
series), and Ferro-Humic Podzols (Coquihalla series) 
developed on coarse textured materials that include 
colluvium, till, and glacial outwash. 

the most common grasses. The soils are poorly drained, 
coarse textured Rego Humic Gleysols (Gulliford, 
Quinescoe, Belfort, and Cawston series), Luvic Gleysols 
(Manning series), and Regosols (Susap series and 
members of the Iltcoola complex). 

ALPINE ZONE 
The alpine zone lies above the tree line (Fig. 57). The 

climate is cold and the growing season is short. Most of 
the slopes are dry and windswept and support a mixture 
of low-growing (often less than 15 cm) alpine grasses, 
dry-land sedges, and forbs. 

On disturbed sites white mountain-avens, dwarf 
mountain lupine, and dwarf willows invade quickly. 

The soils are well drained Sombric Brunisols (Apex 
series) developed on coarse textured materials, which 
include volcanic ash, colluvium, and till deposits that are 
shallow over bedrock. Regosols (Lakeview and Big Buck 
series) occur at the base of snow banks and in areas 
disturbed by solifluction. 

WETLAND PLANT COMMUNITIES 
Wetland plant communities occur throughout the 

Princeton area along drainage channels and in 
depressions. They are not extensive in any of the plant 
zoies. The vegefation varies greatly depénding on the 
location and drainaee. The communities include peat 
bogs that consist lariely of sedges, mosses, willows, -and 
rushes on organic soils (Coley and Etches series); and 
drainage channels with black cottonwood, trembling 
aspen, Engelmann spruce, western red cedar, and 
common paper birch. Saskatoon is a common shrub and 
Kentucky blue grass and bluejoint small reed grass are 

Fig. 58. A peat bog consisting largely of sedges. 

Fig. 57. Alpine tundra vegetation. 
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APPENDIX II 

GLACIATION 

L. V. Hills” and W. H. Mathewst 

The Princeton area has been glaciated up to and 
including the high summits of the Okanagan Range 
(Bostock 1940; Rice 1947). Conceivably the highest 
summits of the Hozameen Range stood above the surface 
of the ice sheet at its climax, but even here marks of 
glaciation are recorded up to the 2100 m contour (Daly 
1912; Coates 1974). 

Two distinct stages of glaciation are locally 
recognizable in the Princeton area; if any others affected 
the area their traces have been buried or obliterated. In 
the high mountains south of the Ashnola River fresh 
erratics and striated surfaces cari be found up to about 
the 2450 m contour. At still higher levels the granitic 
rocks are deeply weathered, and many detached boulders 
have been developed by long continued exfoliation. 
Nevertheless, occasional quartz veins and aplite dikes, 
which stand in relief above the surrounding weathered 
granitic rocks, bear fresh striated surfaces (H. Bostock, 
persona1 communication). The extent of disintegration in 
the granitic rocks indicates a prolonged period of 
weathering uninterrupted at this level by later glaciation. 
These conditions cari be compared with those of the 
Sierra Nevada of California (Blackwelder 1931; Matthes 
1930) for areas exposed to continuous weathering in an 
alpine environment since the time of “Tahoe” glaciation. 
Below about the 2450 m level, the fresher granitic 
bedrock surfaces and erratics cari be compared with 
those in the California mountains left by “Tioga” 
glaciation. The earlier glaciation of the Okanagan 
Range, recorded in the striated veins and dikes, may 
correspond to the “Spokane” glaciation of the Columbia 
plateau (Bretz 1924, 1930) or to either the “Peshastin” or 
“Leavenworth” glaciations of the east-central Cascades 
of Washington (Page 1939), but the conditions of 
mountain-top weathering are SO different from those 
where these other glacial deposits have been reported 
that no sure correlation is possible. The later glaciation, 
which affected a11 but the highest mountains of the 
Princeton area, is clearly of Wisconsin age and 
corresponds to the “Fraser” glaciation of the Fraser 
Lowland (Armstrong 1961). 

Glacial deposits and associated erosional forms are, 
as far as is known, a11 related to the later glaciation of the 
Princeton area, Striae (Rice 1947), drumlins, and glacial 
grooves indicate that the last active movement of the ice 
sheet across the area was generally southward to the 
latitude of Princeton where the ice tended to diverge. Part 
of it moved southeasterly down the lower Similkameen 
River valley and across the adjacent uplands, and part 
moved southwesterly up the Similkameen River valley 
and the adjacent plateau. Some of this ice then moved 
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westerly across the northern Hozameen Range and some 
continued southerly via the Upper Pasayten River valley 
into Washington State (Barksdale 1941). Deposits 
related to this last active movement of the ice cari be 
expected to be influenced by the materials eroded by the 
glacier farther upstream, somewhere to the north, 
northwest, or northeast of the site of deposition. The 
possibility of an earlier pattern of ice movement with a 
more pronounced westerly component of flow is 
suggested by the distribution of some erratics in the 
Tulameen and Nicola areas to the north. 

The distance of transport of glacial debris varies 
markedly with local circumstances. On the floor of the 
Princeton basin some glacially reworked deposits are 
made up dominantly of sandstone, shale, and coal, which 
have been transported probably only a fraction of a mile 
from their bedrock sources. On the other hand some 
resistant boulders, composed generally of granitic or 
metavolcanic rocks, have been carried by ice many miles 
from their sources. Less resistant rocks may be carried 
comparable distances, but as a result of wear during 
transport they may have been almost entirely reduced to 
the fine fractions of the resulting glacial deposits and 
accordingly be inconspicuous or unidentifiable. 

Topography associated with deposits laid down 
directly by the ice may have been determined largely by 
the form of the underlying bedrock in which rolling to 
steep slopes commonly prevail, or it may have been 
modeled into a series of elongated ridges and troughs 
paralleling the last active ice movement. In parts of the 
Princeton basin the latter “fluted” topography shows a 
south to south-southwest trend, and although the relief 
may be as little as 3 m, the soils and vegetation differ 
markedly between troughs and adjacent ridges. 

The soi1 series developed on glacial till are Bull, 
Connaly, Grant, Larcan, Mazama, Pefferele, Princeton, 
Sellers, and Separation. The soils derived from glacially 
disturbed bedrock include Bankeir, Lamont, Miner, and 
Skaist. 

During late glacial times as the ice front retreated 
generally northward, many southerly draining valleys 
were occupied by meltwater channels, whereas temporary 
lakes were formed by ice dams on northerly draining 
valleys. Lakes of this type were formed on the 
Similkameen (Mathews 1944, 1968), Tulameen and 
Pasayten rivers, and the Whipsaw, Granite, Smith, and 
Upper Willis creeks. 

In the initial stages of ice retreat, water from these 
lakes drained southward, southeastward, or southwest- 
ward. With continued retreat of the ice successively lower 
outlets were opened to the north. This northward shift of 
outlets was accompanied by a shift from a southerly 
drainage to an easterly flow as the lower Similkameen 



River valley, draining east and southeast from Princeton, 
gradually became free of ice. This easterly drainage 
pattern is shown by the diversion of the lake on the 
Similkameen River into Wolfe Creek (Dolmage 1934; 
Mathews 1944) [channels 22-25]*, Granite Creek to 
Lamont Creek, and Whipsaw Creek to the lake on the 
Similkameen River via Friday Creek (Mathews 1944), 
Deep Gulch Creek (Mathews 1968), and Mount Kennedy 
(Matthes 1930). 

There are three exceptions to this generalization. 
The first is a lake in the Upper Tulameen River valley, 
which may once have drained westward into the Coqui- 
halla River via Railroad Creek. The second is a lake in the 
Pasayten River valley, which drained southward via 
Dollar Watch Pass in Washington to Lost River and 
Methow River until after the ice had retreated north of 
its confluence with the Similkameen River. After this the 
waters of the Pasayten River joined the Similkameen 
drainage. The third exception is a lake basin on Upper 
Steven Creek, which was bounded on its southwest by the 
ice tongue of the lower Similkameen River valley. In this 
case continued shrinkage of the ice dam opened new and 
lower outlets to the south. 

The diversion channels of the Similkameen River, 
Tulameen River, Whipsaw Creek, and Granite Creek are 
taken as examples of this drainage pattern. Similar 
diversions are recorded on the accompanying map for the 
southeast half of the map area. 

For the location of the outlet channels 1, 2, 3, etc., 
refer to Fig. 59. 

Water from the Upper Tulameen River valley in the 
initial stages of the ice retreat apparently drained 
southward: [l] to Skaist River (spillway elevation about 
1500 m), later escaped westward [2] to Snass Creek 
(spillway elevation about 1480 m), and [3] via Podunk 
Valley (spillway elevation about 1450 m) to Sowaqua 
Creek and [4] via Vuich Valley (spillway elevation about 
1390 m) to Sowaqua Creek. With further ietreat, the 
outlet channels shifted northward. Later lake levels are 
recorded by a well-developed strand line (about 1280 m) 
east of Jim Kelly Creek and terraced fil1 at about 1200 m 
on the Tulameen River. Further retreat allowed the 
Tulameen River valley to drain northward and eastward 
along the front of the ice. A chain of outlets [channels 5, 
Sa, 61 drained the Tulameen River valley into Granite 
Creek and eventually.to the western edge of the Princeton 
basin and south into the lake that occupied the Upper 
Similkameen River valley [9]. Blakeburn Creek [5a] 
(spillway elevation about 1280 m), [S] the north fork of 
Holmes Creek (spillway elevation about 1160 m), and [6] 
Roany Creek (spillway elevation about 990 m) are 
examples of this drainage. 

Granite Creek drained southward [7] (spillway 
elevation about 1630 m), joining water flowing from the 
Tulameen River valley to the head of Skaist River [l]. 
With the retreat of the ice front, a lower outlet (spillway 
elevation about 1540 m) that leads across the divide into 

* Numerals in square brackets refer to Fig. 59. 

[8] Lamont Creek was freed and water drained to the 
east. The result was a lake with a surface at an elevation 
somewhere close to 1540 m. With further retreat, a lower 
pass was opened to the north, and the lake level fell to 
about 1430 m. This level is marked by a well-developed 
strand line and remnants of one or two deltas. The outlet 
is not apparent on either the air photos or the contour 
map and is presumed to be an ice contact channel or one 
that may have flowed on, within, or beneath the ice. 

Whipsaw Creek in the early stages of development 
drained southward [9] (spillway elevation about 1420 m) 
into Copper Creek, and thence to a lake in the 
Similkameen River valley. The elevation (about 1300 m) 
of the lake on the Similkameen River is recorded by a 
large delta, which has been partially destroyed by 
subsequent erosion. A closely spaced pair of strand Iines 
(about 1300 m) on the north slopes of Copper Creek 
about 7.8 km west of the Hope-Princeton highway may 
also record the same lake level. The outlet at this stage is 
believed to have been by way of Lightning Lake to Skagit 
River. The Coppet Creek outlet drained the lake on 
Whipsaw Creek until the ice retreated north of Friday 
Mountain where a lower route was opened to the lake on 
the Similkameen River via [lO] Friday Creek. A small 
delta remnant on Friday Creek indicates that the lake on 
the Similkameen River still lay at about the 1300 m level. 

With further retreat the Friday Creek outlet was 
replaced by [il] Deep Gulch Creek. The next lower 
well-marked channel is on [12] Mount Kennedy at about 
1200 m. It appears that the lake on the Similkameen 
River had its outlet through [23] Lost Horse Gulch, 2 km 
north of Copper Mountain at the time water from 
Whipsaw Creek was entering via the Mount Kennedy 
outlet. By this stage a11 the water from the Whipsaw 
Valley and perhaps also from Granite and Tulameen 
valleys flowed into the shrunken lake in the Upper 
Similkameen River valley. 

Further retreat of the ice tongue that still existed in 
the Princeton basin is indicated by a series of 
well-developed meltwater channels. The first of these 
channels starts at [14] Bromley Creek at an altitude of 
about 1070 m, continues along the west boundary of the 
Princeton basin, and joins Whipsaw Valley at about 1000 
m. The lake on Whipsaw Creek then had its outlet across 
the nose of [13] Mount Kennedy at about 1000 m. The 
corresponding outlet for the lake on the Similkameen 
River was via Smelter Lakes. As the ice retreated farther, 
the Tulameen River was diverted down [15] Whipsaw 
Creek. The lake on the Similkameen River at this time 
extended into the Princeton basin. As the ice melted, 
channels were shifted successively northward. At about 
the same time that the Tulameen River occupied [16] 
lower Lamont Creek, the waters of Whipsaw Creek 
attained their present course. 

Next, a channel[17] was developed 1.3 km north of 
Lamont Creek and then the channel [18] now occupied 
by Dalby Creek. The waters made contact with the ice 
sheet near what is now Stevenson Lake and were diverted 
south where they entered the lake on the Similkameen 
River 2.6 km north of Lamont Creek. Bromley Creek to 
[19] Stevenson Lake and then Findlay Creek as far as [20] 
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Fig. 59. Direction of Pleistocene ice advance and location of glacial lakes, meltwater channels, and stratified drift deposits formed in the late Pleistocene. 



Bromley served as the next channels. The following shift 
of the Tulameen River brought it back to the south side 
of its original (preglacial) channel. The area extending as 
far south as Bromley Creek and perhaps 2.4 km west of 
Princeton was still occupied by ice. The eastern limit of 
the ice is not known, but it still acted as a dam to the 
Similkameen River. 

The last channel[21] occupied before the Tulameen 
River returned to its original channel is recorded by a 
terrace (elevation 870-840 m) along the south rim of its 
present valley extending from above Parr station east and 
slightly south to a point just north of where Bromley 
Creek crosses the Hope-Princeton highway. Here, it is 
evident that a delta of sand was being built forward SO 
that the lake on the Similkameen River itself must still 
have existed, presumably draining via Smelter Lakes 
[channel 25, spillway elevation 810 m]. If further 
diversion channels were occupied, they have been 
obliterated by subsequent erosion. 

Traces of small ice-dammed lakes and short 
meltwater channels are present on the valley walls and 
uplands southeast from Princeton to the Ashnola River 
south of Similkameen River. The history of these lakes 
and channels does not differ significantly from the one 
outlined above and need not be elaborated here. 

A series of meltwater channels on the northeast side 
of the Similkameen River valley between Hayes Creek 
and Hedley drain southeasterly at a slope of about 800 
m/ km, an angle that must closely approximate the 
inclination of the ice surface along which the meltwater 
flowed. 

Deposits of stratifïed drift are associated with both 
the lakes and the channels described above. These 
include gravelly to bouldery blankets on the floors of 
channels, gravelly outwash fans at the mouths of 
channels, deposits of grave1 and sand laid down where 
channels reached contemporaneous ice-dammed lakes, 
and bodies of silt accumulated locally in parts of the 
ice-dammed lakes themselves. In addition the strand 
lines of the lakes are marked by narrow horizontal bands 
of coarse sediment derived from the preexisting deposits 
from which commonly a11 the tïner fractions have been 
removed by wave action. 

The most important examples of the channel-floor 
gravels are those of the southwestern part ofthe Princeton 
basin, which attain a width of more than half a kilometre, 
a length of several kilometres, and a depth of many 
metres. These are the parent materials for the Whipsaw, 
Asp, and Galena soi1 series. Commonly, however, the 
gravels are partly buried by younger deposits of talus, 
alluvium, and colluvium to form parent material for the 
Belfort, Corral, and Manning soi1 series and to be the site 
of accumulation of Coley peat. 

The outwash deposits of the central and northern 
parts of the Princeton basin, below the 790 m elevation, 
are not related to any known ice-dammed lake. It 
appears that here the heavily laden ice-derived streams 
spread out on the lowlands and deposited much of their 
load. Relict masses of glacial ice were locally present at 
the time of this grave1 deposition, and with the later 
melting of this ice many irregular hollows, known as 

kettles, were developed. The large volume of grave1 laid 
down in the relatively brief period required for the 
melting of the relict masses of ice cari be attributed to a 
high concentration of sediment in the stream water, and 
to the very large flows of water temporarily diverted into 
the Tulameen River, Asp Creek, and Allison Creek by 
the glacial ice farther north. 

Deltaic deposits, which terminated downstream at 
the edges of the former ice-dammed lakes, have been 
formed at the lower ends of some of the meltwater 
channels, notably at the 810 m level on the southwest 
quadrant of the Princeton basin on the north side of 
Copper Creek where channel 9 reached the shore of the 
lake on the Similkameen River (elevation 1300 m), and 
on the east side of Pasayten River valley at an elevation of 
1340 m, a few kilometres north of the International 
Border. Asp, Henning, and Pasayten soi1 series have 
developed on these sediments. 

Silt deposits, which have accumulated on the 
bottom of the ice-dammed lakes, are very limited in 
extent. The steep side slopes of the lake basins either 
received or retained very little silts, and only the deeper 
parts of the lakes were favorable sites of deposition. The 
largest known silt deposit lies in the bottom of the 
Similkameen River valley at the mouth of Copper Creek 
and is the parent material for the Crowley soi1 series. 

Strandlines are known in many of the valleys at 
various altitudes and, as noted above, are attributable to 
several distinct ice-dammed lakes. The shore deposits, 
other than the deltas, are only about a metre thick, and a 
few metres wide. Though the shorelines of some of the 
lakes, notably the one in the Similkameen River valley 
upstream from Copper Mountain, were probably many 
kilometres in total length, only a small fraction of their 
length is represented by distinct topographie features 
recognizable on air photographs or on the ground in 
timbered areas. Only where they have been identifled 
with reasonable certainty have they been plotted on the 
accompanying map, and a few of these have been 
checked on the ground. Conceivably, some reworking of 
the parent materials by waves of these former lakes may 
have occurred without the appearance of the charac- 
teristic topographie form, but even SO the total areal 
extent of shoreline deposits must be small and no part 
has been singled out as parent material for a soi1 series. 

Some valley fill, for the most part coarse textured, 
appears to be unrelated to meltwater streams. Some, 
such as the fil1 on the Upper Tulameen River valley at the 
1200 m level, may be related to the margins of an 
ice-dammed lake. Other tïll, notable on Young Creek 
and the Ashnola River, seems to have been supplied by 
local streams early in postglacial times. Perhaps the 
presence of large areas of loose glacial deposits on steep 
slopes with little or no vegetative caver immediately 
following the disappearance of the ice contributed high 
sediment loads to these local streams [14], which on 
reaching lake shores or flatter stretches of valley bottom 
dumped the surplus as deltas and valley trains, or fans. 
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NAMES OF PLANTS OBSERVED IN THE PRINCETON AREA 
Common name* 

alpine blue grass 
alpine fescue 

alpine larch 
arctic lupine 
arrow-leaved balsamroot 

beaked sedge 
big basin sagebrush 

(sagebrush) 
big mountain sagebrush 

(sagebrush) 

birch-leaved spirea 

black blueberry 

black cottonwood 
(cottonwood) 

blue-bead clintonia 

blueberries 
bluebunch wheat grass 

bluejoint small reed grass 

blue-leaved cinquefoil 
blunt-fruited sweetcicely 
broad-leaved arnica 

Canadian bunchberry 
(bunchberry) 

Scientzjïc name 

Poa alpina L. G 
Festuca brachyphylla 

Schultes G 
Larix lyalli Pari. T 
Lupinus arcticus S. Wats. F 
Balsamorhiza sagittata 

(Pursh) Nutt. F 

Carex rostrata Stokes F 
Artemisia tridentata Nutt. 

subsp. tridentata S 
Artemisia tridentata Nutt. 

subsp. vaseyana (Rydb.) 
Beetle S 

Spiraea betulifolia Hook. 
var. Zucida (Dongl.) 
C.L. Hitchc. S 

Vaccinium membranaceum 
Dougl. ex Hook. S 

Populus balsamifera L. 
subsp. trichocarpa (Torr. 
& Gray ex Hook.) 
Brayshaw T 

Clintonia unzj7ora (Schult.) 
Kunth. F 

Vaccinium spp. S 
Agropyron spicatum (Pursh) 

Scribn. & Sm. G 
Calamagrostis canadensis 

(Michx.) Beauv. G 
Potentilla diversifolia Lehm. F 
Osmorhiza depauperatci Phil. F 
Arnica latifolia Bong. F 
Cornus canadensis L. F 

* The common names in parentheses are the mes used in the legend of the soi1 
ITXlp. 

Common name* 

cascade willow 

common dandelion 
common Labrador tea 

common paper birch 

common western pipsissewa 

copperbush 

cream mountain-heather 
(false heather) 

drooping brome grass 
dwarfmountain lupine 

Englemann spruce 

false solomon’s-seal 

giant wild rye grass 

glandular birch 
glandular-leaved Labrador 

tea 
grand fïr 

great mullein 
grouseberry (red alpine 

blueberry) 
heart-leaved arnica 

Idaho fescue 
Kentucky blue grass 
kinnikinnick 

Scientzjïc name 

Salix cascadensis Cockerell 
var. Thompsonii 
Brayshaw S 

Taraxacum officinale Weber F 
Ledum groenlandicum 

Oeder S 
Betula papyrifera Marsh. 

var. papyrzifra T 
Chimaphila umbellata (L.) 

Bart. S 
Cladothamnus pyrolzjlorus 

Bong. S 
Phyllodoce glandulzflora 

(Hook.) Coville S 

Bromus tectorum L. G 
Lupinus lyalli Gray F 
Picea engelmanni Parry ex 

Engelm. T 

Smilacina racemosa L. 
Desf. F 

E@mus cinereus Scribn. & 
Merr. G 

Betula glandulosa Michx. S 
Ledum glandulosum Nuti. 

var. glandulosum S 
Abies grandis (Dougl. ex D. 

Don) Lindl. T 
Verbascum thapsus L. F 
Vaccinium scoparium 

Leiberg S 
Arnica cordifolia Hook. F 

Festuca idahoensis Elmer G 

Poapratensis L. G 
Arctostaphylos uva-ursi 

(L.) Spreng. F 
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Common name* 

large-leaved rattlesnake 
orchid 

little bluestem beard grass 

lodgepole pine 

low pussytoes 

mountain bunch grass 
mountain hemlock 

needle-and-thread grass 
(speargrass) 

net-leaved dwarf willow 
(snow willow) 

northern single-spiked sedge 
northern twinflower 

one-sided wintergreen 
Oregon boxwood 

Pacifie menziesia 
Pacitïc silver fir 

parsnip-flowered 
umbrellaplant 
(eriogonum) 

pine grass 

ponderosa pine 
prairie koeleria 

prairie sagebrush 

red mountain-heather 
(false heather) 

redtop 
Rocky Mountain Douglas- 

tir (Douglas-fir) 

rushes 
Sandberg’s blue grass 
saskatoon 
sedges 
sedge grass 
shaggy fleabane 
silky lupine 
Sitka valerian 
slender vulpia 

small western needle grass 

smooth sumac 
spikenard sedge 
subalpine fir 

swamp black gooseberry 

thin-leaved mountain alder 

timber milk-vetch 
trembling aspen 

Scientijïc name 

Goodyera oblongifolia Raf. 
F 

Schizachyrium scoparium 
Michx. G 

Pinus contorta Dougl. ex 
Loudon var. latifoolia 
Engelm. T 

Antennaria dimorpha (Nutt.) 
Torr. & Gray F 

Festuca viridula Vasey G 
Tsuga mertensiana (Bong.) 

Carr. T 

Stipa comata Trin. & Rupr. 
G 

Salix reticulata L. subsp. 
nivalis (Hook.) Love, 
Love & Kapoor 

Carex scirpoidea Michx. 
Linnaea borealis L. 
Orthilia secunda (L.) House 
Paxistima myrsinites (Pursh) 

Raf. 
Menziesia ferruginea Smith 
Abies amabilis (Dougl.) 

Forbes 
Eriogonum heracleoides var. 

angustifolium (Nutt.) 
Torr. & Gray 

Calamagrostis rubescens 
Buckl. 

Pinusponderosa Laws. 
Koeleria macrantha (Ledeb.) 

Schultes 
Artemisiafrigida Willd. 

Phyllodoce empetriformis 
(Sw.) D. Don 

S 
F 
F 

F 

S 

S 

T 

F 

G 
T 

G 
S 

S 
G Agrostis gigantea Roth 

Pseudotsuga menziesii (Mirb.) 
Franco var. glauca 
(Beissn.) Franco T 

Juncus spp. F 

Poa sandbergii Vasey G 
Amelanchier alnifolia Nutt. S 
Carex spp. F 
Andropogon virginicus L. G 
Erigeron pumilus Nutt. F 
Lupinus sericeus Pursh F 
Valeriana sitchensis Bong. F 
Vulpia octoflora (Walt.) 

Rydb. G 
Stipa occidentalis Thurb. ex 

Wats. var. minor (Vasey) 
C.L. Hitchc. G 

Rhus glabra L. S 
Carex nardina Fries F 
Abies Zasiocarpa (Hook.) 

Nutt. T 
Ribes lacustre (Pers.) Poir. S 

Alnus incana (L.) Moench 
ssp. tenuzjolia (Nutt.) 
Breitung T 

Astragalus miser Dougl. F 
Populus tremuloides Michx. T 

Common name* 

Utah honeysuckle 
western fescue 
western hemlock 

western meadow-rue 
western red cedar 
western red-osier dogwood 

western stickseed 

western white pine 

whitebark pine 
white-flowered 

rhododendron 
white mountain-avens 
wild sarsaparilla 
willows 

Scientific name 

Lonicera utahensis S. Wats. S 
Festuca occidentalis Hook. G 
Tsuga heterophylla (Raf.) 

Sarg. T 
Thalictrum occidentale Gray F 
Thuja plicata Donn T 
Cornus sericea L. subsp. 

occidentaiis (Torr. & 
Gray) Fosberg S 

Lappula redowskii (Hornem.) 
Greene F 

Pinus monticola Dougl. ex 
Don T 

Pinus albicaulis Engelm. T 
Rhododendron albtjlorum 

Hook. S 
Dryas octopetala L. F 
Aralia nudicaulis L. F 
SalU: spp. S 

F - forb or grasslike forage plant 
G - gras 
S - shrub 
T - tcee 

GLOSSARY 
animal unit month The number of hectares needed to graze 

one 454 kg cow for one month. 

conductivity A physical quantity that measures the readiness 
with which a medium transmits electricity. Commonly it is 
used for expressing the salinity of irrigation waters and soi1 
extra& because conductivity cari be directly related to salt 
concentration. It is expressed in millisiemens per 
centimetre at 25°C. The conductivity of saturated extracts 
of saline and alkali soils is 4 or more mS/cm at 25°C; for 
nonsaline soils it is less than 4. 

growing degree-days The number of cumulative degrees 
above 5.6“C during the growing season. 

habitat type A term used to include vegetation sites that have 
a potentiality of supporting a single type of climax 
association but are not necessarily in climax condition at 
the present time. 

mean ammal increment (MAI) The average annual increase 
in volume growth of a stand of trees expressed in cubic 
metres per hectare per year. 

pattemed gound A group term for more or less symmetrical 
forms such as circles, nets, polygons, steps, and stripes 
that are characteristic of, but not necessarily confïned to, 
mantles subject to intensive frost action. 

plant community A discrete aggregation of plants having 
mutual relationships among themselves and to the 
environment. 

telluric water Groundwater as opposed to surface water or 
runoff. 

vesicular Containing many small cavities. 
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