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ABSTRACT

This study is concerned with the problem of environmental
data collection, interpretation and presentation for regional land
use planning.

A landscape classification was carried out for the watershed
of the southern Okakagan Valley by collecting and integrating data
on surficial deposits, vegetation, soil and bedrock geology. Thirty
nine land systems are described and mapped, and shown on a base map
at a scale of 1:125,000. The land systems are relatively homogeneous
landscape units, characterized by a particular landform (or patterns
of landforms) with associated vegetation and soil.

Interpretive guidelines were developed for determining the
suitability of the land systems for selected engineering (urban
development), recreation and wildlife interpretations. The interpre-
tive guidelines with the derived suitability ratings provide planning
information for the region, show how the classification system can
assist regional land use planning and form a framework for similar
studies in other areas.

Methods of data presentation were used to facilitate the
understanding and application of this information by planners,
technical experts,scientists and the concerned public. Specifically
this was accomplished through the use of an expanded legend, stereo-
pair and colour photographs, and by having separate sections for

referencing information.
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The methods used in this study provide a rapid and relatively
inexpensive framework for collecting, presenting and interpreting
environmental baseline information. The information can be of
valuable assistance to technical and non-technical people in the

land use planning and decision making processes.
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Among material resources, the greatest,
unquestionably, is the land. Study how
a society uses its land, and you can
‘come to pretty reliable conclustons as
to what its future will be. ,

o [Schumacher, 1973].

INTRODUCTION

Land use has become a major pfob]em confrontﬁng society.
Throughout the world there is increasing ooncern about how ]and resour-

ces aro utilized. This concern is reflected through the unprecedented.

pub]io criticﬁsm, protests, confrontations and:1itigations brought

against planners, decision makers and users of our-natura1‘resources.

Attitudes towards the environment.are changing as greater emphasis is

placed on the amenities of life, or 1iveab511ty of a region, rather

than material goods. The results of these changing attitudes will

" have profound effects not only on ouripo]itica1 and economic institu-

tiono, but also on our conceots of individual freedom and equality

of opportunity [Bolle, 1973j. There are numerous reasons for these

. changing attitudes.

The consequences of rapid popu]ation growth and of acceler-
atingvindustriaT and teohnological'deve]opment have contributed in Targe |
part to these néw persbectjves. Environmental pollution, noise,
urbanization, socja] stress, increased affluence, leisure time.and‘

mobility, have contributed to the general awareness that the environmental,
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social, aesthetic and psychic costs of resource exp]oTtafion are increas-
- ingly outweighing the benefits [MacNeil, 1971]. Also contributfng.to
these changing attitudes is the realization that oUr'environment is an.
écosystem, composed of connected and dependent parts. Society is realiz-
ing that they cannot remain isolated from environmental pkob]ems or
catastrophes which occur in other parts of the wor]d,(é.g. 011 spills,
and accumu1at10ns of radio-active wanes) They are rea11z1ng that the
present 1ntens1ty and 1mpacts of 1and use are p]ac1ng a severe and un-
sustainable stress on our ecosystem -- a stress that threatens the
existence of mankind.

New demands are being placed on our fixed land base. Greater
and increasingly d{verse behefits are expected from our land resources
by a socjety which has changing'va1ués,but which maintains an increasing
population growth with an_acce]ératjng,'unregu]ated,induétria1.and |

technological appetite. "As the demands for land increase, the number,
| 1ntensity, and éomplexity of land use conf]icts-a]so increase. Difficu]t
| decisions will have ‘to be made in the future betWeen résource development,
environmental protection, and maintenance of enyjronmenta] quality.

To arrive at agreeable so]utions to the difficult choices we |
must make  the planning process has to be improved. The increasing
frequency of criticism, abuse, and confrontations that resource agenties
: aﬁd deve1opers'faée is a clear indication of concern and unhappiness
with the present system of éva]uqtihg our wants and needs [Bolle, 1973].
The next portion of the 1ntroduction~aftehpts to provide a general under-

standing of the functioning of the planning process.'



The Planning Process

This section discusses a simplified mode1'bf_fhe planning
prqcesé-for'resolving land use conflicts. An‘qndérstanding of this
process is important for two reasbns. Firstly, to improve the methods
_'of ﬁ]anning and decision méking‘ajgenera1 understanding of the processes
involved is required. ‘This 1nc1ude§ an understanding of’the proceSses~
that makevup'the system, how they'function,‘their interactions, and
‘ theirure1at1ve strengths and weaknesses, so that critical problem areas
can be identified. Sécond]&; a understanding of the planning proceés
~will brovide a better perspective for evaluatihgvthis project and will
he]p'to‘c]arify‘the reasons for applying the methods used in data
collection, analysis, and presentation. |

- Planning, as distinct from the p]annihg brocess, is defined -
as an_éctivity concerned with‘the systemafic collection, analysis,
organizatibn and pfocessing of technical information [Driver, 1970]ﬂ
Planning can be thought of as an'aid:to better.decisibn making. The
VpTanning prbcess includes the actfvity of p1ahn1ng as well as a number -
of other activities. The.planning process includes the following sequence
of evénts: -brob]em definitionj'planning (daté collection, analysis and
formulating-alternative courses of action); decision making; plan
1mp1ementatfon and re-eya1uation of the probTem.] | The-planning process

is shown in Figure I.

1A1though the planning process is primarily a sequence of steps,
it also has constant loop-backs (for re-evaluation of objectives, data
needs, etc.). These .are not discussed for purposes of simplicity.
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Figure 1 A simplified model of a possible p]an.n'ing process for resolving land use conflicts.

(A number of "feed-back" loops and short circuits exist but have not been included for
clarity). : -
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The hodel'of the planning process presented 1sbsﬁmp]ified to -
show the sequence of processes that oceur in this very complex system.
In the real world these sequence ofvevents hay not always occur. Shért.‘
cuts often develop in the system, most notably by.postponing the data
'collection and analysis until after decisions haQe been made (e.g.

_Canadian environmental impact studies such as the James Bay project)..’
As decision making becomeé more difficult and better technical information
'and,public input 1s'required to érrive at agréeab1e solutions, -the
planning process will 1%ke1y evolve increasingly towards the model
presented. ' | |

PreciseAprbb]em'definition of the requrce conflict:is the -

' stafting’point'fn the ptanning broqess. .Once resource conflicts are
clearly understood a framework is prévided'fbr data collection and
.ana1ysis; and‘for rating the suitability of alternative courses of actidn.
When the pfoblem is not cTearly understood (perhaps through a limited
perépective of the nature of'the'conflicfs), a satisfactofy outcome to
‘the p]anning process can nof be aﬁcomplished.

Data Co]]ection provides the fuel for the planning process.
The nature of the data co]]ected and its presentation (type, amount,
scale and quality), will affect the kinds 6f analysis that can be made‘
and also the objectivity and quality of alternative courses of action
that are proposed [B}oss,'1965]. Data co]]ettionlﬁ1timate1y affects
the qué]ity or "rationality" of thé deciﬁioﬁ making process.? Déta

requirements include environmental, ecbnomjc and social.

.[ : ] 2For a discussion of rational decision making see Pressmah,
1970]. . L : , ‘ _
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' Data analysis is the process of evaluation and_refinement of
information. Secondary and tertiary interpretations, such as capability,
| suitabi]ity and feasibf]ity.ratings may be made at this stage. To
evaluate the analysis process it is important to consider how the analyses
are made and who does the analysis. AT ana1ysts have their ownvvaTne
standards'which almost invariably are kéflected,'to some ektent, in the
data co]]eeted and- the elternatives selected [Fox; 1970]. If a bias is
built into the,analysis prneeSS, the range and quality of p]ans'propOSed _
and hence the choices presented to the decision maker, wil]lalso be
‘biased. | |
| | Plans are developed to identify.a]ternafive courses of action,
and their Consequences, for consideratinn in the decision makfng process.
The quality of the plans proposed depend in large part‘on the previous
.processes of problem definition, data collection and analysis. The' "
quality of the plans proposed also depends upon the existing po]ifica],
economic, SOeial and environmental constraints that the pjanner has fo
deal with. It should be noted that the nature and quality of the
alternatives provided andvthexmanner in which they_ane'provided, plays
a signifieant part'1n determining what decisions will be made and how
they will be implemented [Driver, 1970]. | |
~ The decision heking.proeess consists of choosing between altern-
ative pTans or means.fon accomplishing an objective [Driver, 1970].
The decision maker is ideally trying to optimize public welfare by
deciding_nn a course of action which confers the gkeatest mix of benefits
3.

to society. However, there is no standard value system in society for

30ptim12ation is used in the sense of Bolle [1973], as nbtain-
ing the best combination of benefits over time.
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- determining what the optimum mix of behefits will be [Pressman, 1970]. -
The decisidn.maker must determine the ohtimum mix of benefits by weighing
the value preferences received from individuals, oréanizations, and.
e]eéted representatives. The decision maker should also be aware of
certain principles that exist in a democratic édciety --1in particu]ar,
theAprinciplé that the 1ndividﬁa] or his elected representative; not a
technical expert, should be the finai degé'of what is best for him

[Fox, 1970]. To make good or "rational" decisions, the decision maker,
elected representative, organizations and individuals depend upon

planners presenting comprehensive, accurate, and unbiased alternative

courses of action for consideration.

The 1mp1em€ntation'proces$ is thé one in which the plans decided
upon are carried out. it is unlikely however, that the same plans will
be 1nterpréted and 1mp1emented.simi1ar1y by different admihistratfon
agencies.  The way plans are implemented will depend upon the jufisdic-‘
fion, organiéatipna] aims, and technical expertize of the‘administrétive
agency [Fox, 1973]. |

| The last step in the p]annjng process is to re—eva]uate the
problem or monitor the activities after the p]éns‘have beeﬁ impTemented.
This is an fmportant process for it will provide feedback fo suggest plan
adjustments'that may be needed, and it will also help evaluate the
success of the methods used in the planning pfocéss. |

From this brief introducfion to the planning process a
number.of-points shdu]d be made. Firstly, the model presented of the
planning process iévgreat1y simplified for purposes of f]]ustration.

As different perceptions, prejudfces and interests become involved in
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the system the plannind process beeomes, as might be'expected, enormdus]y
complicated. .-Second]y, the planning process consists 6f a sequence of
dependent steps or processes. The quality of each'process depends upon
the way in which the previous proCesses were carried out (e.g. the
decision making process'depends on - the alternatives presented to the
decision maker, which in turn depends upon the data collected and_ana]yzed).
One weak step in the planning process can make the whoTevSYStem appear
v1nadequate | | |

It should be apparent that weak steps, or bott]enecks, do ex1st
A major bott]eneck 15 data collection and ana]ys1s [Runge and Kus]er,
1972]. . The data required to make good informed choices is often 1a¢king;
incomplete, or not in a form that can be readily understood and used
(e.g. many‘vegetation and sof] survey reports). This is a very serious
‘ prob]em‘because the‘kind and quality of data collected ultimately
-determines the kind and quality of decistons that can be‘made [Bross,

- 1965]. This study will specifically address_this.important problem by
'presenting‘a method that can be used as an environmental framework for
data eo1]ection and analysis in regiona] 1and uSe planning.

This study does not attempt to carry ‘out the planning process,
but only a part; namely 1nformat1on on the phys1ca1 env1ronment The
‘planning process is discussed so that the reader 1s aware that the study
is cognizant of the process and that ‘the study was conducted so that it

could "fit- 1n” to the process d1rect1y, without reinterpretation.



- Research Objectives

| -This study addresses the pfob]em of environmenta].1nformat10n,
its collection, interpretation and presentation to aid 1in régiona] land -
use planning. | |

The research objectiyes'are threefold:

Firsfly, to make a land (biophysica1) classification of the
southern Okanagan Va]]ey, by co]]ect1ng and 1ntegrat1ng data on vege-.
tat10n, soil, surf1c1a1 depos1ts and to a Iesser extent bedrock geology. 1
This 1ntegrat1on is thought to be necessary to understand, conceptualize
_ and'apply ecological information in regiona1 land use planning. The
~ landscape units provide a framewofk er data ana]ysis and for collection
of further environmental 1nfbrmation.

| Secondly, to determine the general suitabilities of thev1and-
scape units for recreation, wildlife and-urban development. This will
show how the land classification can be a useful aid in regional p]ann1ng,
and also provide important planning information in the study area.

‘ Thirdly, to attempt different methods of data presentation so |
that'the‘data can be read; understood and used by p]ahhers; natural
resource -specialists and non-technical people. Emphasis is p1acéd'on
making the data-as clear and "useable" as possib1e, to promote more

informed decision making.
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PART I

Introduction

The iﬁformation provided in this report'is in two parts.

Part I describes the area, the prob]ems; proyides gedefal descriptions
of the resources and illustrates the approach used in inventory and
data presentation. | |

| Part II provides the 1nterpretiye guidelines and suitabil-
1ty_rétings developed for selected engineefing’(urban deve1opment),
“recreation and wildlife interpretations. |
| ‘_ The thesis is designed so_thaf inclusive sections can be
| referencediby the 1ntefested reader but the fhesis forms an integrated

whole.

Methods

Early in the summer of 1973 preliminary mapping of land
systems was started for the watershed of the southern Okanagan Va]]eyu4'

Mapping was done on aerial photographs at a scale of 1 mile = 1 inch.

o 4Land systems are recurring patterns of landforms with associated
vegetation and soils. For further information the reader should refer to
Christian [1958]. : _ '
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The mappjng“pkocedure was similar to fhe guidelines developed %or the
Canodian Biophysical Land Classification [Lacate, 1969].

- ‘Land systemS‘and boUndaries.were‘fie]o checked at approximaté]y
130.sites,.of which sixty were se]ected for detailed Habitat.descriptions.
At these sites (usually homogeneous units about 1/10 of an acre in size),
detafled notes were maoe on the plant speoies present and their percent
cover'in-thé‘tree, shrub and herb layers. A soil pit'was dug and the
s0i1 morphology-déscribed ‘(materials, horizons, depths, textures and.
drainage). Other habitat features such.as S]ope, elevation; aspect and
history were noted and grouod photographs were taken.
| Fourteen benchmark soils were samp]ed for eng1neer1ng inter-
pretat1ons The soils were analyzed for particle size, 11gu1d Timit,
plastic Timit and the percent silt and éiay by the soil ]abokatory of
the.Soils Branch, Bkitish Columbia Departmentkof Agriculture, Kelowna,
e , : _ | . .
| In the fall and Winter of 1973 finai.mapping and descriptions
of the land systems were completed. A base map with an expandedAlegend
was produced. at a scale of 1:125,000. At this timé;tables, maps and
photographs were prepared (as in the fo]]owing.sections) and'interpretive
goide]inés deveToped for.recreation, wildlife and urban development
'(as.in Part II). |

Thirty nine land systems were established. They are relatively
homogeneous landscape units usua]]y character1zed by a particular land-

form and one vegetat1on assoc1at1on and one soil assoc1at1on.5

5On very comb]ex-]andscapéé (e.g. Louie and Roy land systems)
scale limitations (see classification section) resulted in the inclusion
of two or more landforms, vegetation or soil assoc1at1ons



~The plant nomenclature is after Hitchcock, et al. [1955, 1959,
1961, 1964 ‘and 1969]; The soil c]assifiéation follows, "The System:of'
Soil C]aSsification fof Canada," 1970. |

'Thg detailed plot descriptions and soil analyses are available-

through the Soils Branch,,British'Co1umbia Department of Agriculture.

How to Use the Report

" This report is designed for use by pTanners, sciéntisté,

natural resource ménagers and by the concernéd pub]ic, “ The 1nfofmationu
‘presentéd provides baseline environmental information for regional land
use planning and po]fcy formation. |

Numerous uses can be made of this report. Some- are direct
and relatively simplelsuch as information about vegetation zones,
surficial deposits and soiis. Other uses are.more indireét ahd requffe
the user. to interpret the basic information in light of hié own needs.
Examples of how the information Cangbe used include planning fof:
recreation; wildlife; urban deve]opment; commerciaj, 1ndustria1 and
tfaﬁsportation developments; timber management; environmental impact
studies; green be]ts; erosioh,prévehtion; and.for predicting areas of

land use'cohflicts.
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Information Contained in the Report

Information is provided on surficial depoSits,‘soi]s;-vegetation,
geology and climate. Interpretations'for urban devé]opmént, récreatibn
and.wi1d1ffe_have also been developed. |

The ‘Tocation and extent of the land systems are indicated on
the base map (sca]e Qf 1:125,000).  This mapwfthité.expanded 1egénd,
describes the elevation, surficial materials, vegetation, soj]s, topb-
graphy and drainage:of each land System.A' The mapl(with the expanded
" legend) is'designed\to provide readily available environmental information.
| A general descriptioh of the study area (e.g. climate, history,
vegetatﬁon)'is given in the section entit]ed, ”Description of the Study
“Area."  The section "Land System DesCriptiohs and Suitabilities for Urban
Development, Recreation and Wildlife," provides more detaf]ed information
on each land system. Inc]uded are descriptions of -the Tandforms, materials,
soils and vegetation and suitability ratings for urban development,
recreation and wildlife. A]so included are gkound and stereopair photo-

graphs (to provide information and to he]p_conceptua]ize’1andscape
.unité). |

Informat1on of a more technical nature is p]aced in Part II.

In Part II are the criteria developed for determ1n1ng su1tab111ty ratings -

with the derived suitability ratings in tabular form.
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'C]aésification

To~avofd_confosion in interpreting the map units the user
should be aware of certain basic principles of_c]aséification System5-6-
| Classifications are contrivances deve1oped}by-man. They are
“mental devices used to arrange things into‘man's idea of order —-‘notv
truths which can be discovered [Lavkulich, 1973]. It shou]d be
recognized that, "all c]assifitations'are purposive, whether or not this
is realized by their creators" [Rowe, 1971]
Landscape units hav1ng s1m11ar properties of materials and
associated vegetation and soil, were grouped into land systems. " The 1ahd'
.system is a taxonomic‘category hased oh'defined'properties. It is an
abstraction of the landscape. - | | |
There are 11mitations of any map due to scale. Pré]iminary
land system mapping wao done on air photographs at a scale of ‘1 mile =
1 inch. At this scale the smallest unit which can be shown is about
40 acres and a 11ne on the photograph equa]s approximately 150 feet on
the ground. Therefore the base map (approx1mate1y 2 miles = 1 inch)
.' cannot show units smaller than about 150 acres.
- With these limitations of scale, it shou1d be.evident that map
units are'not 100 percent pure taxonomic units. Land systems will contain
small inclusions of different.kinds.of soil, or materials, vegetation,

etc. . Inclusions of 10 percent or less of the area were not considered

6An 1ntroduct1on to c]ass1f1cat1on pr1nc1p1es can be found
- in Cline, [1949].
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to be significant et:this level of survey.

~ Interpretations

UEban Deveiopment:’ Engineering fnterpretatjons were made to

assist planning for urban development. ' Theyewill faciiitate planning =
e activitfes involving the Qse or mevement of soi]-materiale_such as in
transportation corridor deve]opments.: | .
'Suitabi1ity ratings show the general suitability of a 1and- 

system fok.an engineering activity; Suitability fatinge he]b predict
~theldegree of limitation (expense) expected for a land system for a
particular use; Ratinge also help direcf site-speéific'inveétigatidns.
Ovér]ays’can be used to separate the activity or activities being |
_ considered;
bACCOmpanying each SUitabi1ity rating is the-faetor'or factors
- considered limiting for thet particular use (e.g;.s]ope, drainage, etc.).
In the appehdices the limiting factor is discussed. . Theee factors help
the user pfediet the kinds of problems to expect when certain activities
are planned within a land system. | o

| As a result of the sca]e‘of happing (see classification section)
there may be large inclusions of materials with.contfasting'properties.
The ratings‘shou]d'be used only to provide general,suitabi1itfes of an
area for a particu1ar use. They do not replace_épecific on-site

engineering investigations.

Recreation: = Recreation ratings are based on landscape

~ features of surficial materials, soil, potential (climax) vegetation,
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topography and climate. Other considerations importént to recreational
p]anning;.such as recreation features, Toeétﬁon, user demand and
economics were not considered.
| The suitability ratings are designed for regional planning.
They indicate the general environmental suitability ofean area for a
| particular recreation activity (and intensity of‘use)e eSuitabi]ity
ratings heTp pnedict,thevdegree of limitation (expense) expected for a -
land system for a particular use.  They can be used to'direct eite— :
specific investigations. |

The factor or facfors considered limiting for a particular usel
are listed with the suitabi]ity.ratings. "~ They predict-the kinds of
prob]emsﬁwhfch can be expected with use of the.]and system for an
activity. . | |

The criteria deve]oped.fOr determining the Timitation ratings
may provide a frameWork for recreational aseessments in other.areae.
However, the criteria will 1ikely require some modification if applied
to different environments (as will the guidelines for engineering and
wildlife). | '

Limitationé of.the information are due méin]y to the scale of
the survey (see classification section) and because. of the omission of

aesthetic, social and economic factors in the suitability ratings.

Wildlife: Selected wildlife interpretations are deve]opedA
to assist regional blannfng. The study does not attempt to assess -the
total wildlife resource in the area. | |

Wildlife suitability ratings consider four habitat elements --.

food (based on e11max vegetation), cover, physiography and juxtaposition,
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or’interépersion of habitats ~ The habitat requirements of each species~"
were determined 1arge1y through a 11terature review. Only limited local
know1edged could be obta1ned

The suitabi]ity ratings essess the degree of effort and expense
required to make the land system (in its present conditioh) provide
the habitat elements of each species. vThe ratings help 1dentify key
wildlife areas of high suitability. They can also be used to predict
areas of potential resource conflicts. | |

_The factor or factors considered to limit use for a particular -
species accompany the suitability ratings. - These factors indicate the;
“kinds of habitat 1mprovements required by each species. “

" The impects'ofhdeve1opment on wildlife can be assessed from
this information. Knowing species habitat requirements should allow
the planner te predict the effect that a land use precticehwill have on
that species (e g. logging, recreation deve]opments, etc.).

When interpreting the information the user shou]d be aware of
limitations due to scale (see classification section) and due to the
lack of 1oca]'ihput_injdetermining_species'habitat'requirements. In
addition, 1ntefprefations for cover and food were based on climax
vegetation -- not seral vegetation wh{ch may presently exist.

Basic environmental habifat 1nf0rmation-is provided in this
report. The user can develop different species suitabi]ity interpre-
tations (birds,hreptiles, bats, ete.) by determining’specific species
habitat requ1rements and assess1ng these requirements with the information

prov1ded hereln
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Description of the Study Area -

Location and Size

" The study area is 1ecated in the southern interior of Beitish
eColumbia (Figure II). It consists of the South Okanagan'Watershed -
from Penticton to the'Internationa17Bohndary [t is situated between
49 degrees and 49 degrees 30'N, and between 119 degrees 10'E and ]]9 |
degrees 56'W.. |

The area is approx1mate1y 36 miles from north to south, and
from 28 miles (at Pen§1cton) to about 10 miles (at Osoyoos) in width.

It covers_approkimate]y 400,000 acres.-

Physiography and. Drainage

The étudy area 1ies_withjn two physiographic regioﬁs, the
Interior Plateau mainly to the west of the Okanagan River; and the
1Co]hmbia Highlands to the east [Douglas, 1970]. |

‘The.Okanagan.Va11ey consists of a north-south trench, joined
by short tributary creeks with narrow valleys and steep gradients
[Nasmith,-1962]. Above the va11ey bottom ére steep S]obes,lb]uffs and
sloping terraces which give‘way to a rough plateau surface about 4,000
feet in e]evafion.

| The average water level is abouf 1,121 feet for Okanagan

Lake and 910 feet for Osoyoos Lake, w1th the valley bottom chang1ng

approximately 21 feet in e]evat1on over 36 miles.



Figure 2 Location of the S-tudy Area
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‘ Drainage.in the30kanagan Valley is from norfh to sbuth by the 
Okanagan River‘wh{ch»f]éws from Okanagaﬁ Lake, through Skaha; Vaséux
and 0soyoos Lakes.into'Washington. Thevmajor creeks are Penticton,
E11is and Shingle in the north, Shuttleworth, Vaseux, Wolfcub and Park
Rill in the central region, and TeStaIinden and Inkaneep Crééks in the
south. | | | | |
| | .-The_f1ow of Okanagan River is control]ed by Okanagan Lake,
Skaha Lake and S.0.L.I.D. dams as well as by a series of vertical drop
structures (Okanagan Study Committee, Bu]Tetin Nd; 1, 1972).] Many of

the up]and>creeks and lakes have been dammed to supply irrigation water..

Early Historical Devé]opment

Stuart and Montigny visited the.Okanagan Valley in 1811 search-
ing for a fur trading route to the interior of British Columbia. With
the building of Fort Kamloops the Okanagan Va]]ey.Secame a main trading
route until the estab]iShmeﬁt of the Intefnationa]‘Boundaryb{n 1848.

In 1859 an influx of minefs moved into.the areé when placer
gold was discovered at Rock Creek and along the Similkameen River. A

gold commissioner was established and in 1861 a Customs Office was located
| in Osoyoos. |

THe early 1860's saw the start of the ranching era with a
large demand for horées, ﬁu]es and‘cattle created by the gold miners.
1t is estimated.that by ]892,‘there were 20,000 head of cattle in the

Similkameen, Osoyoos and Boundary areas [Fraser, 1952].
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In 1887 gold was discovered at Fairview near the present town
of Oliver. By the 1890's Fairview was one of the largest towns in the '
jh]and Northwest [stmey, 1968]. Major.goldvhines were also located to
the east (Camp McKinney) and west (Nickel Piate) of the study érea.

It was not until 1905 that intensive agriculture started. With |
the formation of the South Okanagan Land Company, storage dams and
irrigation systems were constructed and.orchards stérted in the Pentitfon
~area [Dawson, i964]. In 1919 the Provincial Government purchased land

from the South Okanagah Land Company for veterans of World War I.

Climate

Thé Okanagan Valley is Targe]y prdtected from'the eastward
moving moist Pacific maritime air by the Coést:and Cascade Mountaﬁns.
: This'kesu1ts in 1ow precipitation, about 30 inches in the uplands and
12 fnches in the valley Bottom, Polar Continental (in winter) and
Tropical Continental air is fréquent, the latter resulting in the highest
temperatures in the Province [Chapman, 1952].
| There is a marked,vertica]_zonation of climate where precipi;.
tation.ahd runoff increase and the mean temperature and frost free |
period decrease with altitude (Table 1). ‘This effect bccuré to a
lesser extent in the va1iey bdttom,~wfth the climate becoming progreés-
viVe]y moister and cooler moving south to north [Chapman and Brown, 1966].
The highest and lowest temperatures recorded for Oliver are

111 and -23 degrees fahrenheit, and for Penticton 105 and -17 degrees
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[British Columbia Department of Agriculture, 1970]. - The annual pfecipiF
tation fa1ls in>two peak.periods, June, and November tﬁroqgh January. As
a result of the hot summers and low rainfalj;‘a'higﬁ water deficit
exfsts [Chapmah and Brown, 1966].

| Topography and éspect gr?atly affeét the 10cal climate as is
shown by the native vegetation [Tisdale, 1947]. Exbbsure modifies such
factors_as the amoUnt.and efficiency of precipitation, temperature, wind

speed'and direction, "air drainage and duration of snow cover.

Surficial Deposits and Geology

Evidence indicétes'thatithe afea has been g]aciaféd four times
[Armstrong et al., 1965j. The last, or Wisconsin g]aéiation, is thought
to have moved as far soﬁth as the 48th parallel at its maximum éxtent
and then started to retreat about 10,000 years ago [Nésmith, 1962].

| As the ice moved through the Va]]ey it rounded off the.surround?
ing hi]]s.ahd deposited a veneef'of glacial till over the landscape.

With the melting of the giacier extensive kames, outwash terraces,

kettled outwash terraces, raised alluvial fans and~de1tas,'and g]acié]
- lacustrine deposits wefe formed, particularly in the lowlands. Recent
deposits (since g]aciation), include a11uv1a1'fans, deitas, co]ihvium
and the flbodp]ain‘of the Okanagan River [Nasmith, 1962]. |

The unconsolidated materials trénsported by 1Ee and water
form the parent materiaIS‘for most of the mineral soils in the South

Okanagan [Kelley and Spilsbury, 1949].



CLIMATIC DATA FOR SHUTTLEWORTH AND PENTICTON CREEKS, OKANAGAN VALLEY

TABLE 1

1

‘Precipitation

N

5050

32.9

12.0

Growing -

_ . Frost Free | Degree 5 _ 3 Potential

Station Slope . Elevation| Period 2 Days 2 | May-Sept™| Annual™ Evaporation Runoff

Name (0) Aspect (feet) (days) (days) (inches) | (inches) (inches) _ (inches)
Vaseux 0 Valley 1112 163 4284 4.5 14.2 26.6 -12.4

Bottom : _

~Irrigation 2.5 S 2045 126 © 3242 5.1 16.5 23.0 A ¥6.5 1
Dutton 25.0 | N 3830 108 2179 6.2 24.6 ©20.4 4.2
Venner 4.0 NW 4735 54 1258 8.1 30.5 15.1 15.4
McLean-Clan 2.5 40 611 9.3

20.9

]C11mat1c

2Estimates of 30 year ‘normal values, based on long term data from Penticton airport

1nformat1on was provided by Climate and Data Serv1ces, Environment and Land Use Comm1ttee
Secretariat, V1ctor1a, B.C. : :

3Annua] precipitation was derived from regression equations presented by Canada British Columbia Okanagan
Bas1n Agreement, Preliminary Report No.

4

38, 1973.

Potential evaporation wasAdeterm1ned by Thornthwaite's method (Thornthwaite and Mather, 1957).

€z
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Palaeozoic gneisses and schists, Permo-Carboniferous quartz-
. ites, Middle and Upper Mesozoic gran1tes, and Tert1ary volcanics under-

11e the surf1c1a1 deposits [L1tt1e ]961 Doug]as, ]970]

Vegetation

Vegetation in the-Okanagan Valley has been described by  _
| Spi]sbdry and Tisdale [1944], Tisdale f1947], Tisdale and McLean [1957],
Brayshaw [1965] and Brayshaw [1970]. . Vegetation-descriptidns by McLean
[1969] in the Similkameen Valley and Daubenmire [1952, 1968, ]970] in
Washington and‘Idaho can also be applied to the'study area.
The vegetation was organized-into four broad zones which
tend to océur seqﬁentia]]& ih elevation. They are the: big sagebrush
(Arteﬁsia tridentata); Douglas fir (Pseudotsuga menziesii); Subalpine
Fir -- Enge]manﬁ 'spruce (Abies lasiocarpa -- Picea engelmannii);- and-
alpine zones. These zones are areas of essentia]1y'unif§rm macro- -
climate where one plant community is c]imatica11y dominént (climatic
climax), [Daubenmire, 1968 a]; The-zoﬁes are chéracterized in forest
regions by the dominant tree in the tree layer, and in the steppe region
by the dominaht shrub. |
Secondary subd1v1s1ons of the’ vegetat1on were made on the
basis of local soil or topograph1c 1nf1uences which modify- the macro--

climate. 'These units are called habitat.types [Daubenmire, 1968].7

7A habitat type can be thdught of as areas that support or
potentially support the same climax vegetation.



25

Severaf pﬁases or variations in habitat types are also fecognized.

‘The vegetation zones and habitat fypes‘defined in this repert
~.are similar to those recognized by McLean [1969] and Daubenmire [1968,
1970]. One 1mportant exception is that because of the discentinuous.
nature of the ponderosa pine forest,'it'is treated as a subzoﬁe in}
the big sagebfush zone. A more comprehensive'describtion of the
| vegetation will be completed by 1975 and made avai]ab]e throagh the

Soils Branch of the British_Co1umb1a Department of Agriculture.

Big Sagebrush Zone: This zone occurs between 900 and 2,000'.
feet in elevation. It consists of the bunchgrass and ponderosa pine

subzones:

(a) Bunchgrass subzone
| Th1s 'subzone is a treeless area of steppe vegetation character—
ized by big sagebrush with greasewood (Purshia trtdentata) on outwash
sands.  The characteristic grass is bluebunch wheatgrass (Agrapyron
spieatum). The soi1s are Rego and Orthic Bfown Chernpzems.8
| This subZohe corresponds to Krajina‘s [1965] ponderosa pine-
'AbunChgrasslzone, bunchgrass sszone. |
| Three habitat types‘ahd one phase are recognized.
The'big'sagebrush-bluebunch wheatgrass habitat type is the
climatic climax. It is charaeterized.by big sagebrush and bluebunch
wheatgrass. Other species include Sandberg's b]uegrass (Poq sandbergii),
phlox (Phlox Zongifblia),'v paintbrush (Castilleja cervina), yellow bell
(Fritillari‘a pudica) ‘and eriogonum species (Eriogonum nivewn).

8The soil classification follows "The System of Soil Classifi-
cation for Canada“ 1970
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The big sagebrush -- speargrass (Stipa comata) habitat type

occurs . on shaT]ow and coarse textured soils (edaphic climax). Floris-
tically it.js similar to the big sagebrush-bluebunch wheatgrass'haﬁitat
type, but speérérass is the dominant grass. - Sand drdpseed (Sporobolus
cryptandfus) and red three awn grass (Aristida longiseta) also occur.

The gkéasewood-speargrass habitat typévoccurs‘around:OSOyoos
Lake_dn coarse outwash-sands'énd gravels (edaphic_or-zoptic climax).
Greasewood is the dominant shrub. Sand‘dropseed, red three awn and
Sandberg's bluegrass are the dominant.grasses; |

A sumac (Rhus glabra) phase was 3dent1fied. It occurs in
seepagé areas and atythé_base df's1opes, probab]y'indicating the presehce.b
of groundwater. Characteristic species are sumac, ‘mock orange
F(Phjllade.lphus lewisii), Saskatoon bef‘ry3 (Amelanchier alnifolia), wild
cherry (Prunus emargina.ta) and .On wetter sites hawthorn (Crataegus Sp.)-

and wild rose (Rosa sp.).

(b). Ponderosa Pine Subzone

This subzone is transitional bétween the stepbe and tﬁe Douglas.
ffr forest. It is not continuously represented, but rather seems t0'.
obtain climax status on alluvial-colluvial fans and_dutwash sands and
' graVe]s. The soils afe primarily Degraded Eutric Brunisols although
some sites were classified as Brown Chernozems and Regosols.

The subzone is characterized by ponderosa pine with only the
- occasional Douglas fir present. Mature stands have an open canopy
with a steppe-like herb cover. |

‘Two habitat types and one phase are'récognized;
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The ponderosa‘pine -- Idaho feséue.(Festucd idahoensis) habitat .
type is characterized by ponderosa pine,“Idahd fescue and bluebunch
wheatgréss. Other species include umbrella plant (Eriogonum heracleoides),
Saskétdon berky,.junegraSS (Koeleria cristata), spring sunflower (Balsa- -
morhiza sagitt&ta), oyster plant (Tragopogon dubius), and TemqnWeed
_(Lithospermum ruderale). | | -

-The ponderbsé pine-greasewood habifat typé occurs oh sandy
outwash (edaphic climax), between Oliver and Ka]eden. It 1slcharacterized
by greasewood under a canopy of ponderosa bine; Other species include
bluebunch wheatgrass, Sandberg's b]uegrass; jﬁnegfass, éahd drbpseed,
bitterroot (Lewisia rediviva),_ph]ox,_oyster plant and peacock species
(Dodecatheon pauciflorum).v At higher elevations (1,800 - 2,300 feet),
Idaho fescue, larkspur (Delphiniﬁm nuttallianum), and penstemon |
(Penstemon confertus) occur.

The. northern biack cottonwood (PopuZus.trichocarpd)—;red-osiér
dogwood (Cornus stolbniféra)-phaseloccurs on the Okanagan-Rfver flood-
p]ain.' While no mature standé were found it apﬁears that the tree cover

is dominated by northern black cottonwood, ponderosa pine, trembling

. aspen (Populus tremuloides) and water birch (Betula occidentalis). The

shrub cover consists of wild rose (Rosa nutkana), red-osier dogwood,
willow (Salix sp.), alder (Alnus tenuifblia),,hawthorn,,white clematis
(Clematis Zigﬁsiicifblia) and poison ivy (Rhus radicans). Carex (Carex
vspp.),northern.bedétraw.(Galium boréaie), and osmorhiza (Osmorhiza

chilensis) were found in the herb layer.
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Doug]a§ Fir Zdne: This zone occurs frdm about‘Z,OOO - 4,200
feet in elevation (but may extend aboye’S,SOO feet on steep sbuth facing
's]opes).. Iﬁ is an extensive foreét zone 1yihg between the lower big
sagebrush and the suba]pihe fir-Engelmann spruce zones. The soils are
‘primari1y_Degraded Eutric Brunisols bﬁt include Eutric Brunisols, Gray
Luvisols and Dark Brown, Black and Dark Gray Chernozems. |

Douglas ffr isbthe climax tree'with ponderosa pine, western
larch (Larix bccidentalis) and ]Odgepolé pine (Pinus contorta) seral
species invading after ]ogéing‘or fires.: Two.grass]and habitat tybes’
are recognized as edaphic'of topoedaphic-c]imaxes'pn compact glacial |
till and steep south facing slopes.

This zone is similar to Krajina's [1965] interior Douglas fir

zone.

Four major hab1tat types are recognized.

The Douglas fir-Idaho fescue habitat type occurs from about
2,000 to 2,500 feet in e]evat1on. It is relatively open community

characterized by Douglas fir.and ponderosa pjneﬁ The shrub Tayer is not

wé]] deve]dpedvbut includes wild rose, mahonia and snow brush (Ceanothus

velutinus). .The characteristic grasses are bluebunch wheatgrass and
Idaho fescue. Other species include june grass, hawk's beard.(Crepis

atrabarba), long plumed purple avens-(Geum-trionrum), wild strawberry

' (Prqgaria«spp.)'and white‘haWkweed-(HiefaéiuM'deionrum). |

The Doug]as.fir—pinégrasé (Calamagrostis rubescens) habitat
type forms the climatic climax from about 2,500 to 4,200 feet in eleva-

tion. It is characterized by a cover of Douglas fir and pinegrass.
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Lodgepolevpﬁne, ponderosa pine.and westérn larch are the.principal seral
trees:_ The shrub cover is we]]ndévéloﬁed and contains kinnikinnick
(Arctostaphylbs uva-ursi), spirea. (Spiraea betulifolia) and waxberry
(Symphoricarpos aZbus).- The herb cover is dominated by pinegrass
with heart-leaf arnica (Arnica cordifolia), carex (Carex concinnoides),'
wild strawberry, showy aster (dster conspicuus), and'lupihe (Lupinus
sp.). Above 3,500 feet in elevation soopolallie (Sheperdia canadensié),
false box (Pachistima myrsinites) andngrouseberry (Vaceinium scoparium).
may occur. | o
| The threetip sagebrush (drtemisia tripartita) -- b]uébunchv

wheatgrass hab%tat type is a topoedaphic climax between 2,000 and-3,000 |
feet in elevation. This steppe vegetation is transitional betwéen the
_bigfsagebrush ahd Douglas fir zones. It is characterized by fhekpresence
_ of,thkeetip sagebrush.  Other species include big sagebrush, b]ﬁebunch
wheatgrass, junegrass,'umbre]]a'p]ant and fTeabéne (Erigeron fiZibeius).

The Idaho fescue -- umbrella plant habitat'typé-is a topo-
’redaphjc c]imax between about 3,000 and 5,200 feet in elevation. It is
charécterizéd by umbre]]a.p]ant, Idaho fescue and bluebunéh wﬁeatgrass;
Other species include lupine (Lupinus sericeus), erigéron (Erigeron
corymbosus), sticky gérahium (Gerdnium viscosissimum), arnica (Arnica
éordrus), phéce1ia (Phacelia linearis), and smooth. agoseris (Agoserisv.

glauca) .

Subalpine Fir - Ende]mann Spruce Zone: This zone is the
highest forest zone in the study area. It lies between the lower

Douglas. fir and the upper alpine zones, between approximately 4,200 and



0
7,400 feet ﬁn e]evatioh. The soils are primarily Degraded Dystric and
Dystric‘Bruniso1s, but include Brunisolic Gray'Luvisols, Mini Humo-
.Ferr1c Podzols, Alpine Dystr1c Brun1so]s and. B]ack Chernozems.
Th1s zone corresponds roughly with Kra31na s [1965] Enge]mann

spruce - suba1p1ne fir zone, in what he ca]]s the Canadian Cord111eran '

suba1p1ne forest region.

Four hab1tat types are recognfzed.

The‘suba1p1ne fir - Engelmann spruce-pinegrass habitat type
occurs on the lower and drier slopes of the zone, from about»4,200 to.
5,500 feet in elevation. The seral species lodgepole pine and Douglas .
.fir often dominate the stands with Engeimann spruce and to a lesser
extent subalpine firvpreseht as regeneration. - Shrubs include grouseberry,'
fa]se box, soopo1a111e, spirea, and mounta1n labrador tea (ﬁedum gz&ndu- |
losum). The- herb layer is dom1nated by p1negrass and 1nc]udes carex,
héart-]eaf arnica, lupine (Lupznus latifolius), wild strawberry, twin
flower (Linnaea borealis) and pyrola (Pyrola secunda). |

| The-suba]pine.fir-Enge1mann spruce=grouseberry habitat type
occurs at middle elevations in this zone,.from.about 5,500 to 6,600
~feet in elevation (climatic climax). | Subalpine fir and Engelmann spruce
dominate the tree layer with lodgepole pine the most importént seral
tree. CharacferistiC'shrubs inc]ude'grouseberry, big whortléberry
(Vaceiniun membranaceum), black twinberry'(LOﬁicera involucrata), red
twinberry (Lonicera utahensis),‘1dbrador tea and.white rhododéndron
(Rhododendron albiflorum). Grasses are poorly represented. Herbs
include heart-leaf arnica, broad-leaf arnica.(Arnica latifolia), alpine

lupine (Lupinus latifolius), trailing rubus (Rﬁbus pedatus), wood betony
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(Pedicularis brqcteosa), wild strawberry and‘pyro]a. In seepage éreqs.
- swamp gooseberry (Ribes iacustre), mouhtéin valerian (Valeriana sitéhensis),
‘Indian.he11ebore (Veratrum viride), white marsh marigold (caltha
' iéptosepald), giant ragwort (Semecio triangularis), and globe flower
(Trollius deus)vmay.occur. | |

| The subalpine fir-Enge]mann épruce-fed heather (fhyllodoce
empetrifbrmig) habitat type occurs at tﬁe highest elevations in the zone
from about 6,600 to 7,400 feet in elevation. ’ This‘habitat type inc]udesv
the krummhd]z formation where the tree covér is somewhat opeh and'thé
|  trees are stunted.  Common species include subalpine fir, Engelmahn
‘spruce, lodgepole pine, grouseberry, red heather and to a lesser extent
yellow heather (Phyziodoce glanduliflora). The herb 1ayer includes
broad-]eafiarnica,_d]pine lupine, moﬁntain valerian and wood betony.

The high sagebrush (Artemisia tridentata ssp. vaseyana) -- pine-

grass habitat type occurs on steep south aspects (topoedaphic c]fmax)
from about 5,100 to 6,100 feet in elevation. It is characterized by the.
phesence of high sagebrush and pinegrass. Other species inciude'june
grass, Idah§ fescue, lupine (Lupinus sp.), umbrella plant, wild straW-
berry, sulphur eriogonum (Eriogonum umbellatum) and 1on§ plumed purple

avens.

Alpine Zone: “ This zone is genera11y found above 7,400 feet
in elevation but may occur at 10Wer'elevations on exposed slopes. The
zone lies above the krummholz vegetation in the subalpine fir -- Engelmann

spruce zone. The soils are primarily Alpine Dystric Brunisols.
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This zone_Cdrresbonds with»Krajina's [1965] alpine zone.’

Trees aré characteristically Tacking although rare, windéWept
_and’very much_dwarfed white-bark pine (Pinus albicaulis), lodgepole pine
- and Engelimann spruce were found. The shrﬁb layer ihc1udes dwarf_juniper
(Juniperus communis), shrubby cinquefoil .(PotentiZZ.a fruiticosa), red
heather and dwarf wiT]ow (Salix_niualis).- Other species include whfte-
pussytoes (4ntemnaria alpina), little flower penstemoﬁ (Pens temon
procerus ). potehtil]a (Potentilla nivea) and numerous sedges and
.rusheﬁ. | |

On dry exposed soils white dryas (Dryas octopetaZe), mountain .
sandworts (Arenaria spp.), and spring -beauty ,(Clayfonia lanceolata)
increase. In moist sites'arnjca (Arnica mollis), ragwort sbeciesl'
(Senecio eymbalarioides), buttercup (Ranunculus glaberrimus) and Indian

paintbrush (Castilleja rhexifolia) increase.

Soils

Soils are natural dynamic bodies forming a continuum at the
surface of the earth.' Their properties result ffom the integrating
| effectS‘of climate, parent material, biological activity and topography
acting over a period of time. | |
| The parent materials in'the:study area are largely those
produced by glacial déposition._ They 1nc1udé glacial till, g]écia]
- fluvial outwash, g]aciq]acustrine, colluvium, é]]uvial-cq11u91a1 fans

and alluvial deposits.
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The soi]é are generally coaréé textured'reflecfing textures
of both the parent materials and the underlying bedrocks. Most soils
have a capping of up to-2 feet of mixed loess and ash [Lewis, 1971].
This gives the surface a sandy loam to loam texture and tends to mask
5011 morpho]ogy [Louie, 1972] So11 drainage is dominantly rap]d to
_moderaté]y we]] but includes significant areas of 1mperfect and poor
~drainage, such as the Okanagan River. floodplain..

.The soils were classified into the fo]]owing groups. For
further information on these groaps the reader should refer to, "The

'System of Soil Classification for Canada," 1970.

Brown Chernozem1c soils are low e]evat1on grassland soils,
usually below 2,000 feet They are associated with big sagebrush-
bluebunch wheatgrass vegetation (and to a lesser extent ponderosa pine),
in a cool semi-aridclimate. These}soi]s are characterized by-a light
brown Ah HorizdnAresu1t1ng from the accumulation and decomposition of
grasses and forBs. Leaching is slight with the B and C horizons having
a high base sataration; The two major subgroups found are the Orthic
and Rego Browns.

Dark Brown Chernozem1c soils are grassland soils primarily onv
south facing slopes. They occur at mid-e]evatipns,usua]]y associated
with the Douglas fir foreét. These soils are characterized by a dark_

'brOWn Ah horizon resulting from the accumulation and decomposition of
grasses and forbsf ~ Leaching is STight with the B and C horizons having
a high base saturation. The major subgroup is the Orthic .Dark Bkown.'

Black Chernozemic soils are high elevation grassland soils

usually on south facing slopes. They are devé]opedlon wetter and. cooler
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grass]and'regions associjated with the sUba]pine fif—Enge]maﬁn spruce |
forest. - These soils ére'characterized'by a very dark gray to black Ah
horizon, resﬁ]ting from the_acéumu]ation and decomposition of grasses,
. forbs and shrubs. Leaching is not intense and the surface horizon 1is
neutral to slightly acidic.  The three major éﬁbgroupslfound are:
Orthic Black, Rego Black and Lithic Black.

Eutric Brunisols are dry forest soils fdund under‘avcover of
ponderOsa:pine or Doug1as fir. They‘o;cur fromblower_to mid-elevations
and'afe thé ddminant soils in the study érea. vThese soils ére charac-
tefized by a thin Titter layer overlaying a neutral to slightly acid -
brownish B horiéon:‘ They haVe a weakly developed soil morphology.
1ndicating that,the soils are in an early stage of development. The
parent materials are generally coarse textured. The two main subgroups
- found are Degraded Eutric Brunisols and Orthic:Eutriﬁ Brunisols.

Dystric Brﬁniso}s are forest soils forming under cool to
cold climates at higher e]evatiohs. vlThey are found undef a cover of
Engé1mann spruce, subalpine fir and Todgepole pine, and also under
Aa]pine végetation.b Thesé soils are characterized by a thin 1itter
layer overlying a moderately acidic brownish B horizbn. They arev'
similar in appearance to podzols but fai]'to‘meet the podzolic require-
.mentslof.orgaﬁic matter and sequioxide accumu]ation. Parent mateffals
are generally acidic. ‘The four main subgroups found:are: Orthic
Dystr1c, Degraded Dystr1c A1p1ne Dystr1c and Lithic Dystric Brunisols.

Gray Luvisols are moist to moderate]y dry forest so1ls at
mid:to high e]evat1ons. They are not extensive in the area, being

restricted to medium textured parent materials where there is enough
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precipitation to cause leaching. The tree cover is Doug]as fir or
subalpine ffr and Engelmann spruce. These soils ére characterized by V
a surface litter layer, anveleiated horizon and an'under1y1ng i1luvial
__horfzonAof clay accumu]ation. These soils are generally s]ightly to
moderately acidic_wfﬁh a high base saturation,' The two main subgroups
are Orthic Gray and Brunisolic Gray Luvisols. , |

" Podzolic soils are forest soils forming under cold climates
at high elevations. . They do not.occur extensively in the area. _The.'
tree cover. is subalpine fir, Engelmann spruce‘and lodgepole pine. "These
soils are characterized by a litter layer, a.]ight»co]oured eluvial
horizon, and an underlying reddish brown E_horizon in which 6rganic :
.matter'and sesquioxides'aCCUmu1ate. Parent~materié1s are generally .
acidic or have had free lime 1eached_out." The majorAsubgroup found |
is the Mini Humo-Ferric Podzol. | |

Regosols are weakly deve}oped soils which fail to meet the
requirements of other groups. vThey may have a non-chernozemic Ah
- horizon and a litter layer. . They occur on recently deposited materials
such as.a]]uviﬁm and colluvium. The two main subgroups'found ére Orthic
and G]eyed Regoso]s;‘ |

Humic Gleysols are poor1y and very poorly ‘drained soils
saturated with water'and under reducing conditions continuously or
during some period of the year. ~ These Soi]S»are characterized by an
- accumulation of organic matter (Ah‘horizon) over a g]eyed;grayish
mineral hqrizon'which may be mottied. |

Lithic subgrbups have bedrock within twenty inches of the

surface.
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Land System Descriptions and General Suitabilities for Urban

Development, Recreation and Wildlife

ALLENDALE LAND SYSTEM

Plate 1
Allendale
Land System

£1.8.)

Landform and Materials. This land system consists of very gently to

steeply sloping glacial fluvial outwash terraces or deltas. Surfaces

may be pitted and contain old channel scars. The materials are usually
deep deposits of well sorted sands and gravels over a variety of mostly
acidic bedrocks.  There are minor inclusions of shallow glacial fluvial

outwash over glacial till and bedrock.9

Vegetation. The vegetation belongs to the subalpine fir -- Engelmann
spruce zone. Lodgepole pine, and to a lesser extent subalpine fir and
Engelmann spruce dominate the tree cover. Grouseberry and pinegrass

dominate the shrub and herb cover respectively. The vegetation was
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classified as the subalpine fir -- Engelmann spruce -- pinegrass habitat
type.
Soils. The soils are dominantly Degraded Dystric Brunisols and Orthic

Dystric Brunisols. Soils have a loamy sand, gravelly Toamy sand or

sandy loam texture and are well to rapidly drained.

Landscape Features. Elevations are approximately 4,200 to 6,000 feet.

Slopes are usually between 3 and 15 percent. This land system is similar

in topography and materials to Beaverdell 1.s. (at lower elevations).

Plate 2 Allendale 1.s.
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Suitability for.

Engineering and Urban Development: Poor soil cohesion on sandy

mater1a1s'(resu1ting in erosion and'duning)'genera11y provides moderate
to severe engineering 1imitations. .The harsh climate will restrict

residential use. An excellent source of sand and gravel.

Recreation: Generally unsuited for intensive recreation because
of dense, uniform vegetation.(which may also be a fire hazard),poor soil

cohesion (dustiness and erosion)and a cold climate.

w11d11fe: ATheAsuitabilify for spruce gkouse is gobd and for

'b]Ue grouée moderate.

91nc1usions'0f 10 - 20 percent are called minor and 20 - 40
percent significant. Deep refers to materials greater than 5 feet in
thickness, and shallow to materials less than 5 feet in thickness.
Exposed bedrock refers to materials less than 20 inches in thickness
over bedrock. ‘ ' o '
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ANARCHIST LAND SYSTEM

Plate 3
Anarchist
1.s.

Landform and Materials. The landform consists of a thin mantle of

glacial ti11 and colluvium over hilly to strongly rolling mountain slopes.
The surface form is controlled by the underlying mostly acidic bedrock.

The materials are dominantly shallow coarse textured till and colluvium
over bedrock with significant inclusions of deep glacial till or colluvium,

and exposed bedrock.

Vegetation.  The vegetation belongs to the subalpine fir-Engelmann spruce
zone. Englemann spruce, subalpine fir, Douglas fir and lodgepole pine
provide the tree cover. The shrub cover is dominated by grouseberry and

the herb cover by pinegrass. The vegetation was classified as the sub-

alpine fir -- Engelmann spruce -- pinegrass habitat type.

Soils. The soils are dominantly Degraded Dystric Brunisols. There
are significant inclusions of Lithic Dystric Brunisols and minor inclusions
of Brunisolic Gray Luvisols. Soils have gravelly sandy loam to gravelly

loamy sand textures and are rapidly to well drained.
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Landscape Features. Elevations are approximately 4,200 to 5,500 feet.

Slopes are usually between 20 and 60 percent. This Tand system is
similar in topography and materials to Keogan 1.s. (at Tower elevations)

and Culper 1.s. (at higher elevations).

Suitability for.

Engineering and Urban Development: Steep slopes, shallow depths of

materials over bedrock and a harsh climate provide severe limitations

for use.

Recreation: Usually un-
suited for intensive recreation
due to steep slopes, shallow
depths of material over bedrock,
a cold climate and relatively

dense vegetation.

Wildlife: The suita-
bility for spruce grouse is
generally good and for blue

grouse moderate.

Plate 4
Anarchist 1.s.
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APEX LAND SYSTEM

Plate 5
Apex 1.s.

Landform and Materials. The landform consists of a mantle of extremely

sloping colluvial materials over high elevation mountain slopes. The
materials are dominately deep gravelly and stony colluvium over bedrock.
There are significant inclusions of shallow colluvium over a variety of

bedrocks.

Vegetation. The vegetation belongs to the subalpine fir -- Engelmann
spruce zone. Subalpine fir, Engelmann spruce and lodgepole pine dominate
the tree cover. White rhododendron, mountain labrador tea and grouse-
berry characterize the shrub layer. The vegetation was classified into

the subalpine fir -- Engelmann spruce -- grouseberry habitat type.

Soils. The soils are dominately Mini Humo-Ferric Podzols with minor
inclusions of Orthic Regosols. Soils have a gravelly to stony loamy

sand texture and are rapidly drained.

Landscape Features. Elevations are approximately 5,500 to 6,500 feet.

Slopes are usually greater than 60 percent. This land system is similar
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in topography and materials to Manuel 1.s. (at lower elevations).

Suitability for.

Engineering and Urban Development: Very steep slopes, unstable

soil materials, shallow depths of material over bedrock and stoniness

provide severe limitations for use.

Recreation: This land system is not suitable for intensive
recreation because of very steep slopes and unstable soil materials.

Viewing and skiing provide the main recreation features.

Wildlife: The habitat suitability for spruce and blue grouse is

moderate.

Plate 6 Apex 1.s. (south aspect)
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BEAVERDELL LAND SYSTEM

Plate 7
Beaverdell
1S

Landform and Materials. The landform consists of gently to steeply

sloping glacial fluvial outwash terraces and deltas. Surfaces may be
pitted or contain old channel scars. The materials are usually deep
deposits of well sorted sands and gravels. There are minor inclusions
of shallow glacial fluvial outwash over glacial till or over a variety

of bedrocks.

Vegetation. The vegetation belongs to the Douglas fir zone. Lodge-
pole pine (particularly following fires), and Douglas fir characterize
the tree layer. Kinnikinnick dominates the shrub layer and Idaho fescue
and pinegrass dominate the herb layer. The vegetation was classified

as the Douglas fir -- pinegrass habitat type with inclusions of the

Douglas fir -- Idaho fescue habitat type at lower elevations.

Soils. The spi]s are dominantly Degraded Eutric Brunisols with signifi-
cant inclusions of Orthic Eutric Brunisols. Soil textures range from

gravelly and stony loamy sand, loamy sand to sandy loam. Soils are

rapidly drained.
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Landscape Features. Elevations are approximately 3,000 to 4,200 feet.

Slopes are usually between 3 and 15 percent. This land system is
similar in topography and materials to Allendale 1.s. (at higher

elevations).

Suitability for.

Engineering and Urban Development: Poor soil cohesion (on sands),

and steep slopes provide generally moderate engineering limitations.
There are few limitations for urban development. The land system pro-

vides a good source of sand and gravel.

Recreation: Generally moder-
ately suitable for intensive
recreation. Dense, usually unattrac- i&
tive vegetation, and poor soil cohe- E?f’
eIy
sion (dustiness) are the main ‘

Timitations.

Wildlife: The suitability for
blue grouse is moderate. There are
inclusions of moderately suitable
habitats for mule deer winter range
(at lower elevations), and for white-
tailed deer, ruffed grouse and spruce
grouse.

Plate 8
B1-Beaverdell 1.s.§

Kn-Keogan 1.s.
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BLUFF_LAND SYSTEM

; Plate 9
Bluff 1.s.

Landform and Materials. The landform is moderately rolling to very

hilly,kettled ice contact drift over glacial till. Materials are domin-
antly shallow to deep deposits of stratified sands and gravels over-

lying glacial till. There are significant inclusions of glacial till.

Vegetation. The vegetation belongs to the big sagebrush zone,
ponderosa pine subzone. It is characterized by tree coVer of ponderosa
pine and a shrub cover of bitterbrush. Bluebunch wheatgrass dominates
the herb cover. The vegetation was classified as the ponderosa pine

-- bitterbrush habitat type.

Soils. The soils are dominantly Orthic Brown Chernozems. They have
gravelly Tloamy sand and gravelly sandy loam textures and are well to

rapidly drained.

Landscape Features. Elevations are approximately 1,000 to 1,500 feet.

Slopes are variable, but are usually between 9 and 60 percent. This land

system occurs around the north end of Vaseux Lake.
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Suitability for.

Engineering and Urban Development: Steep slopes and stoniness pro-

vide moderate to severe engineering limitations. The suitability for
urban development is usually poor but there are inclusions of moderately
suitable areas. A fair source of sand and gravel.

Recreation: This land system is moderately suitable for intensive
recreation. Steep slopes, stoniness and vegetation sensitivity to
disturbance provide limitations.

Wildlife: The suitability for California bighorn sheep and mule
deer winter and spring range is good. The habitat suitabliity for

white-tailed deer is moderate.

Plate 10 Bf - Bluff 1.s.
Sa - Skaha 1.s.
The location of plate 10 is shown

on plate 9.
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CARMI LAND SYSTEM
See plates 54 and 58.

Landform and Materials. This land system is dominately a gently to

steep]y sloping glacial fluvial delta. To the west of Penticton are
signifi@ant inclusions of glacial fluvial outwash terraces, kettled oufé-
wash and meltwater channels (plate 54). The materials are dominately.
well sorted-sands over gravels but -include déep‘sands, gravels aﬁd
stones.: Thére are minor 1nc1usion$ of deltaic maferia1s over silty

glaciolacustrine deposits.

Vegetation.  The vegetation belongs to the big sagebrush zone,-pohderosa
" pine and bunéhgrass subzones (depending on soil textures). There is a
scattered ponderosa pine cover which is regenerating s]oW]y. Bluebunch

wheatgrass andvIdého fescue characterize the herb cover. The vegetation

was classified as dominantly the ponderosa'pine -- Idaho fescue habitat
type. .
Soils. The soils are dominantly Degraded Eutric Brunisols with tree

cover and Ohthic Brown Chernozems with grassland yegetéfion. -There -
are significant 1nc1usf0n§ of Orthic bark-quwn Chernozems at higher =
“elevations. Soil textﬁres_fange from sandy loam to gravelly sandy
1oam'a£ the surface fo‘]oamy sand ahd sands, gravels and_stones. Soils

are rapidly drained.

Landscape Featurés. _E]eVations are approximate]y ],100 to 1,800 feet.

Slopes are usually between 3 and 15 percent. This land system is variable

in materials. It occurs around Penticton.
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Suitability for.

Engineering and Urban Deve1opment:' Stoniness and poor soil cohesion

(on sands) provide slight to severe engineering limitations. The land
system is generally well suited for urban development, but intensive use
of septic tank absorption fields should be restricted. A good source

of gravel.

Recreation: Generally moderately suitable for intensive recreation.
Stoniness, soil cohesion (particularly on sands), lack of tree cover and
the sensitivity of vegetation to disturbance are the main limitations.

Wildlife: The habitat suitability for mule deer winter and
spring range, and for white-tailed deer is moderate. There are inclus-

jons of moderately suitable California bighorn sheep winter ranges.

Plate 11 Carmi 1.s.
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COLUMNS LAND SYSTEM

Plate 12
Columns T1.s.

Landform and Materials. The Tandform consists of a shallow mantle of

glacial till and colluvium on strongly rolling to very hilly volcanic

and sedimentary bedrocks. The materials are dominantly shallow, medium
textured glacial till and colluvium over bedrock. There are signfficant
inclusions of exposed bedrock and minor inclusions of deep glacial till

or colluvium.

Vegetation. The vegetation belongs to the subalpine fir -- Engelmann
spruce zone. Subalpine fir, Engelmann spruce and lodgepole pine dominate
the tree cover. Grouseberry and pinegrass dominate the shrub and herb
layers respectively. The vegetation was classified as the subalpine

fir -- Engelmann spruce -- pinegrass habitat type.

Soils. The soils are dominantly Orthic Dystric Brunisols. There are
significant inclusions of Lithic Regosols and minor inclusions of Orthic
Gray Luvisols. Soils have a gravelly loam to gravelly sandy loam texture

and are well to rapidly drained.
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Landscape Features. Elevations are between 4,200 and 5,500 feet.

Slopes are usually between 15 and 60 percent. This land system is

similar in materials and topography to Orofino 1.s. (at lower elevations).

Suitability for.

Engineering and Urban Development: Very steep slopes and shallow

depths of materials over bedrock provide severe limitations for use.
Recreation: Generally not suited for intensive recreation because

of very steep slopes and shallow depths of material over bedrock.
Wildlife: The suitability for both blue and spruce grouse is

moderate.

Plate 13 Cs - Columns 1.s. Ma - Marron 1.s.
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CULPER LAND SYSTEM

Plate 14
Culper 1.s.

Landform and Materials. The landform consists of a shallow mantle of

glacial ti1l and colluvium over hilly to very hilly mountain slopes.
The materials are dominately shallow, gravelly glacial till and colluvium
over mostly acidic bedrock. There are significant inclusions of deep

glacial till or colluvium and minor inclusions of exposed bedrock.

Vegetation. ‘ ‘The vegetation belongs to the subalpine fir -- Engelmann
spruce zone. The tree cover is relatively open consisting of lodgepole
pine, Engelmann spruce and subalpine fir. The shrub layer is dominated

by grouseberry and white rhododendron and the herb layer by alpine

lupine, arnita species and wild strawberry. The vegetation was classified

as the subalpine fir -- Engelmann spruce -- grouseberry habitat type.

Soils. The soils are dominately mini Humo-Ferric Podzols with signifi-
cant inclusions of Lithic Humo-Ferric Podzols. Soils have gravelly
sandy loam to gravelly loamy sand textures and are well to moderately well

drained.
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Landscape Features. Elevations are approximately 5,500 to 6,600 feet.

STopes are usually between 30 and 60 percent. This land system is
similar in topography and materials to Anarchist 1.s. (at Tower

elevations).

Suitability for.

Engineering and Urban Development: Steep slopes, shallow depths

of materials over bedrock and a harsh climate provide severe limitations
for use.

Recreation: Not suitable for intensive recreation due to steep
slopes, shallow depths of materials over bedrock and a harsh climate.
It is attractive for extensive use.

Wildlife: Culper land systems has moderate suitabilities for

both blue and spruce grouse.

Plate 15
Culper 1.s.
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GREGOIRE LAND SYSTEM

f Plate 16

¢ Gregoire 1.s.

Landform and Materials. This land system consists of a gently rolling

to hilly ti1l plain over mid elevation mountain slopes. The materials
are dominately deep, coarse textured glacial till. There are signifi-
cant inclusions of colluvium over glacial till on steeper slopes and

shallow glacial till over a variety of mostly acidic bedrocks.

Vegetation. The vegetation belongs to the Douglas fir zone. Douglas
fir dominates the tree cover. The shrub cover is dominated by kinni-
kinnick and the herb layer by pinegrass. The vegetation was classified
as the Douglas fir -- pinegrass habitat type, with some Douglas fir --

Idaho fescue habitat type at lower elevations.

Soils, The soils are dominantly Degraded Eutric Brunisols. There are
significant inclusions of Orthic Gray Luvisols on finer textured
glacial tills. Soils have gravelly sandy loam and sandy loam textures

and are well to moderately well drained.
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Landscape Features. Elevations are approximately 3,000 to 4,200 feet.

Slopes are usually from 9 to 30 percent. This land system is similar

in topography and materials to McKinney 1.s. (at higher elevations).

Suitability for.

Engineering and Urban Development:  Stoniness and steep slopes

provide moderate to severe engineering limitations. The suitability for
residential development is usually moderate.

Recreation: The suitability for intensive recreation is usually
moderate. Stoniness, steep slopes and vegetation attractiveness are
limitations.

Wildlife: The suitability
for blue grouse is good and for
ruffed and spruce grouse moderate.
The suitability for mule deer
winter range is moderate and
there are inclusions (at Tower
elevations) of moderately suitable
California bighorn sheep and

white-tailed deer ranges.

Plate 17
Gregoire 1.s.
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HESTOR LAND SYSTEM

Plate 18
Hestor 1.s.
(also see
plate 40)

Landform and Materials. The Tandform is a deep mantle of colluvium

over very steeply to extremely sloping north facing valley walls. The
materials are dominantly deep gravelly and stony colluvium. There are
significant inclusions of shallow colluvium over bedrock and minor

inclusions of ice contact deposits and exposed, mostly acidic bedrock.

Vegetation.  The vegetation belongs to the Douglas fir zone. Douglas
fir and ponderosa pine (at lTower elevations) dominate the tree cover.
The herb cover is dominated by pinegrass. The vegetation was classified
as the Douglas fir -- pinegrass habitat type with Douglas fir -- Idaho

fescue habitat type at lower elevations.

Soils. The soils are dominantly Orthic Eutric Brunisols. There are
significant inclusions of Orthic Regosols and minor inclusions of
Lithic Eutric Brunisols. Soils usually have a gravelly to stony Toamy

sand texture and are rapidly drained.
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Landscape Features. Elevations are approximately 1,800 to 4,000 feet.

Slopes are usually greater than 60 percent. This land system is

similar in topography and materials to McIntyre 1.s. (on south aspects).

Suitability for.

Engineering and Urban Development: , Very steep slopes, unstable

soil materials and shallow depths of materials over bedrock provide
severe limitations for use.

Recreation: Very steep slopes and unstable soil materials make
this land system unsuited for intensive recreation.

Wildlife: The suitability
for California bighorn sheep and
mule deer winter range is moder-
ate to poor. The suitability

for blue grouse is good.

Plate 19
Hr - Hestor 1.s.
Me - McIntyre 1.s.
The location of
plate 19 is shown
on plate 18.
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INKANEEP LAND SYSTEM

i Plate 20
Inkaneep 1.s.

Landform and Materials. A thin mantle of glacial till and colluvium

overlays very steeply and extremely sloping valley walls. The materials
are dominantly shallow,coarse textured glacial till and colluvium over
bedrock, and exposed bedrock. There are minor inclusions of deep

glacial ti1l and colluvium over mostly acidic bedrock.

Vegetation. The vegetation belongs to the big sagebrush zone, bunch-
grass subzone. There is a mixed big sagebrush and ponderosa pine cover
with some bitterbrush. Bluebunch wheatgrass is the dominant herb.
Gullies contain wild rose, sumac, red-osier dogwood and willow. The
vegetation is generally similar to the big sagebrush -- speargrass

habitat type.

Soils. The soils are dominantly Orthic Brown Chernozems with signifi-
cant inclusions of Lithic Brown Chernozems. Soils have gravelly loamy

sand and gravelly sandy loam textures and are rapidly to well drained.
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Landscape Features. Elevations are approximately 1,000 to 2,100 feet.

Slopes are usually greater than 30 percent and often greater than 60
percent. This land system is similar in materials and topography to

Skaha 1.s.

Suitability for.

Engineering and Urban Development: The steep, rugged topography,

shallow depths of materials over bedrock and the large amount of exposed
bedrock provides severe limitations for use.

Recreation: This land system is unsuited'for intensive recreation
because of very steep slopes, shallow depths of materials over bedrock .
and the vegetation sensitivity to disturbance. Indian paintings are
a recreation feature.

Wildlife: The suitability for California bighorn sheep and mule
deer winter and spring range is generally good. The suitability for

white-tailed deer is moderate.

Plate 21

Ip - Inkaneep 1.s.
¥ Os - Osoyoos 1.s.

s Ky - Kinney 1.s.
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KEOGAN LAND SYSTEM

§ Plate 22

Landform and Materials. A thin mantle of glacial till and colluvium

overlays steeply to extremely sloping valley walls. The materials are
dominately shallow,coarse textured glacial till and colluvium over
usually acidic bedrocks. There are significant inclusions of exposed

bedrock and minor inclusions of deep glacial till and colluvium.

Vegetation. The vegetation belongs to the Douglas fir zone. Douglas
fir and ponderosa pine dominate the tree cover. The herb cover is
dominated by pinegrass and Idaho fescue. The vegetation was classified
as the Douglas fir -- pinegrass habitat type, with some Douglas fir --

Idaho fescue habitat type below about 3,000 feet in elevation.

Soils. The soils are dominantly Degraded Eutric Brunisols with minor
inclusions of Orthic Gray Luvisols and Lithic Eutric Brunisols. Soils
have gravelly sandy loam and gravelly loamy sand textures and are well

to rapidly drained.

Keogan 1.s.
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Landscape Features. Elevations are approximately 2,100 to 4,200 feet.

Slopes are usually greater than 20 percent. This land system is
similar in materials and topography to Anarchist 1.s. (at higher elevations)

and Skaha 1.s. (at lower elevations).

Suitability for.

Engineering and Urban Development: Steep slopes and shallow depths

of materials over bedrock provide severe limitations for use. Few
areas are suitable for intensive residential development.
Recreation: Generally unsuited for intensive recreation because
of steep slopes and shallow depths of materials over bedrock.
Wildlife: The suitability for California bighorn sheep and mule
deer winter and spring range is moderate. The suitability for white-

tailed deer, blue grouse and ruffed grouse is also moderate.

Plate 23

Keogan 1.s.
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KILPOOLA LAND SYSTEM

Plate 24

Kilpoola
]

Landform and Materials. The landform consists of a mantle of moderately

rolling to very hilly glacial till over bedrock. The materials are
dominately deep, gravelly glacial till with inclusions of up to 50
percent shallow glacial till over bedrock. There are minor inclusions

of a variety of exposed bedrocks.

Vegetation. The vegetation belongs to the big sagebrush zone, bunch-
grass subzone. Big sagebrush dominates the shrub cover and bluebunch
wheatgrass the herb cover. The vegetation was classified into the big

sagebrush -- bluebunch wheatgrass habitat type.

Soils. The soils are dominantly Orthic Brown Chernozems with minor
inclusions of Lithic Brown Chernozems. Soils have gravelly sandy

loam and gravelly loamy sand textures and are well drained.

Landscape Features. Elevations are approximately 1,000 to 2,100 feet.

Slopes are usually between 15 and 60 percent. This land system occurs
in the southern part of the study area around (Mt. Kobau and Richter Pass).
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Suitability for.

Engineering and Urban Development: Stoniness, steep slopes and

shallow depths of materials provide moderate to severe engineering
limitations. There are small areas having moderate to slight Timitations
for urban development.

Recreation: Intensive recreation is limited by steep slopes,
shallow depths of materials, a lack of tree cover and vegetation
sensitivity to disturbance. Hiking and horseback riding are generally
moderately suitable, but surface stability is a limitation.

Wildlife: For the species considered the wildlife suitability

is generally poor due to limited available food and cover.

Plate 25 Ka - Kilpoola 1.s. Kr - Kruger 1.s.
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KINNEY LAND SYSTEM

| Plate 26

Kinney 1.s.

Landform and Materials. The landform consists of alluvial floodplain

deposits along the Okanagan River (now a controlled channel). The
materials are dominantly deep, coarse textured alluvial sands with finer
textured materials in the backswamp areas. There are minor inclusions

of fan deposits.

Vegetation. The vegetation belongs to the big sagebrush zone, ponderosa
pine subzone. The tree cover is dominated by northern black cottonwood
and water birch. The shrub and herb covers are dominated by water

birch, wild rose, wild raspberry, poison ivy and rushes and sedges. The
vegetation was classified into the northern black cottonwood -- red-

osier dogwood phase.

Soils. The soils are dominantly Rego Humic Gleysols with significant
inclusions of Gleyed Regosols. Soils usually have a capping of about

2 feet of silt or clay loam over coarse textured sands. Deeper deposits
of silt and clay loams are found in the backswamp areas. Soils are poorly

and imperfectly drained.
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Landscape Features. Elevations are approximately 900 to 1,100 feet.

Slopes are generally less than 5 percent. This land system occurs
along the Okanagan River channel. Flooding is a result of high water

tables (plate 21).

Suitability for.

Engineering and Urban Development: Flooding, high water tables

and poor soil permeabilities provide severe limitations for use (plate
51). Urban development should not normally be considered on this land
system.

Recreation: Intensive recreation is severely limited by f]ooding;
soil wetness, and surface soil textures (piate 51). The proximity to
water bodies and other recreation features make it attractive for less
intensive use.

Wildlife: Kinney land system has a good suitability for white-

tailed deer and ruffed grouse.

Plate 27
Ky - Kinney 1.s.

= Ka - Kilpoola
J:5S
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KOBAU LAND SYSTEM

Plate 28
& Kobau 1.s.

Landform and Materials. The landform consists of a gently rolling to

very hilly mantle of glacial till over steep, high elevation mountain
slopes. The materials are dominantly shallow, coarse textured glacial
ti11 and colluvium over bedrock. There are significant inclusions of

deep glacial till and minor inclusions of exposed bedrock.

Vegetation.  The vegetation is high elevation grassland in the sub-
alpine fir -- Engelmann spruce zone. High sagebrush and umbrella plant
dominate the shrub layer and pinegrass the herb Tayer. The vegetation

was classified as the high sagebrush -- pinegrass habitat type.

Soils. The soils are dominantly Orthic Black Chernozems. There are
significant inclusions of Rego Black Chernozems and minor inclusions
of Lithic Black Chernozems. Soils have generally gravelly sandy loam

textures and are well to moderately well drained.
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Landscape Features. Elevations are approximately 5,300 to 6,200 feet.

Slopes are usually between 15 and 60 percent. This land system occurs

in the Mt. Kobau area.

Suitability for,

Engineering and Urban Development: Steep slopes, shallow depths

of materials over bedrock and potential frost action provide severe
engineering limitations. The harsh climate, location and physical
limitations preclude residential development.

Recreation: This land system is moderately suited for hiking,
picnic areas and horseback riding. Vegetation diversity and viewing
features are major attractions.

Wildlife: The habitat suitability for blue grouse is moderate.

Plate 29 Kobau 1.s.
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KRUGER LAND SYSTEM

Plate 30

Kruger 1.s.

Landform and Materials. The landform consists of a moderately rolling

to very hilly mantle of glacial till over bedrock. The materials are
dominantly shallow, coarse textured glacial till and colluvium over a
variety of bedrocks. There are significant inclusions of deep glacial

ti11 and colluvium and exposed bedrock.

Vegetation.  The vegetation is grassland in the Douglas fir zone. Only
scattered ponderosa pine and Douglas fir occur (usually associated with
rock outcrops and seepage areas). Threetip sagebrush and big sagebrush
dominate the shrub layer and bluebunch wheatgrass and Idaho fescue the
herb cover. The vegetation was classified as the threetip sagebrush --

bluebunch wheatgrass habitat type.

Soils. The soils are dominantly Orthic Dark Brown Chernozems. There

are significant inclusions of Lithic Dark Brown Chermozems with minor




68
inclusions of Orthic Dark Gray Chernozems (associated with aspen cover

in seepage areas). Soils are well to rapidly drained.

Landscape Features. Elevations are approximately 2,100 to 4,500 feet.

Slopes are usually between 15 and 60 percent. This Tand system occurs

in the southern portion of the study area.

Suitability for.

Engineering and Urban Development: Very steep slopes and shallow

depths of materials over bedrock provide severe engineering limitations.
Recreation: Kruger land system is severely limited for intensive
recreation by steep slopes, shallow depths of materials over bedrock,
stoniness and a lack of tree cover.
Wildlife: The suitability for white-tailed deer and for

California bighorn sheep and mule deer winter range is moderate.

Plate 31

Kruger 1.s.

The location of
plate 31 is shown
on plate 30.
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LAWLESS LAND SYSTEM

Plate 32

Lawless 1.s.

Landform and Materials. The landform consists of moderately rolling

to hilly deposits of deep glacial till over mountain slopes. The
materials are dominantly deep, coarse textured glacial till or colluvium
over glacial till. There are minor inclusions of shallow glacial

ti1l and colluvium over a variety of bedrocks.

Vegetation.  The vegetation belongs to the subalpine fir -- Engelmann
spruce zone. Subalpine fir, Engelmann spruce and lodgepole pine
dominate the tree cover with grouseberry, white rhododendron and
mountain labrador tea dominating the shrub cover. The vegetation was
classified as the subalpine fir -- Engelmann spruce -- grouseberry

habitat type.

Soils. The soils are dominantly mini Humo-Ferric Podzols.  There
are minor inclusions of Brunisolic Gray Luvisols. Soils have gravelly

sandy loam and gravelly loamy sand textures and are well to moderately

well drained.
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Landscape Features. Elevations are approximately 5,500 to 6,600

feet. Slopes are usually between 15 and 60 percent. This land system
is similar in materials and topography to McKinney 1:5. (at Tower

elevations).

Suitability for.

Engineering and Urban Development: Stoniness and steep slopes

usually provide moderate to severe engineering limitations. The harsh
climate will restrict residential developments.
Recreation: Generally severe restrictions for intensive recreation
because of a cold climate, dense vegetation, stoniness and steep s]opesf
Wildlife: The suitability for spruce grouse is good to moderate.

There are inclusions of moderately suitable areas for blue grouse.

Plate 33

Ls - Lawless 1.s.
Ax - Apex 1.s.
Ae - Allendale 1.s.
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LOUIE LAND SYSTEM

Plate 34

244 Louie 1.s.

Landform and Materials. The landform is dominantly a gently sloping

glacial fluvial delta but includes a large morainal ridge along the
western boundary. The materials are dominantly coarse textured
deltaic deposits with minor inclusions of shallow glacial fluvial out-

wash over glacial till and bedrock, and alluvial-colluvial fans.

Vegetation. The vegetation beﬁongs to the big sagebrush zone, bunch-
grass subzone. It is characterized by big sagebrush and bluebunch
wheatgrass with ponderosa pine on deep sands.  The vegetation is

variable as a result of the different materials and land use activities.

Soils.  The soils are dominantly Orthic Brown Chernozems. Dark Brown
Chernozems were found at higher elevations and Degraded Eutric

Brunisols under a cover of ponderosa pine. Soil textures are variable,
from very stony and gravelly to deep coarse sands. Soils are rapidly

drained.
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Landscape Features. Elevations are approximately 1,200 to 1,600 feet.

Slopes are usually between 2 and 15 percent. This land system is a
mixture of different materials but is dominantly stony and gravelly

deltaic deposits.

Suitability for.

Engineering and Urban Development: Stoniness and steep slopes

provide moderate to severe limitations. The suitability for urban
development is generally moderate. Septic tanks have a severe limitation
due to the potential for ground water pollution. An excellent source

of gravel and sand.

Recreation: Generally severe restr%ctions for intensive recreation
because of stoniness, sﬁrface soil textures (dustiness on sands), lack of
tree cover and vegetation sensitivity to disturbance. Hiking and horse-
back riding are moderately suitable. |

Wildlife: The suitability for California bighorn sheep and mule
deer winter and spring range is good to moderate. White-tailed deer

have a moderate suitability.

g Plate 35
@ e - Louie 1.s.

'éh 1p - Inkaneep
' 1.8,

B The Tocation
" of plate 35 is
| shown on plate
d 34.
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MANUEL LAND SYSTEM

1See plates 28 and 56.

Landform and Materials. = The Tandform is an extremely s]oping mantle

- of co]]uv{ai materials on north aspects of steep va]Tey‘walls. "The
materials are dominantly deep gkavéW]y to stony colluvium. There are
significant'inc]uéions of shallow colluvium over bedrock andfmihor

inclusions of a variety of exposed bedrocks.

Vegetatibn. The vegetation belongs fo tHe subalpine fir -- Engelmann

- spruce zone;.‘Suba1pine fir and Engelmann sprgce dom%nate the tree cover,
gfouséberry the shrub cover and pinegrass the herb cover. The vegetatﬁon
was é]assified into thelsuba]pine'fir -- Engelmann spruce -- pinegrass

habitat type.

Soils. - The soils are dominantly Orthic Dyétric Brunisols and Degraded
DyStrichrunisols. There are minorkinc1usions of Orthic Regosols.
Soils usually have a graveITy or stony loamy'sand texture and are rapidly

drained.

Landscape Features. Flevations are_approximate]y 4,000 to 5,500 feet.

S]opeé are usually greater'than 60 percent. This land system is
similar in topogfaphy and_matekia]s to Hestor 1.s. (at Tower elevations)

- and Richter 1.s. ‘(on south aspects).
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Suitability for.

Engineering and Urban Development: Very steep slopes, unstable

soil materials and shallow depths of materials over bedrock provide
severe limitations for use.

Recreation: Manuel land system is generally unsuited for intensive
(and extensive) recreation because of very steep slopes, unstable soil
materials, a cold climate and dense vegetation.

Wildlife: The suitability for spruce grouse is good and for blue

grouse moderate.

Plate 36 Manuel 1.s.
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MARRON LAND SYSTEM

Plate 37

Marron 1.s.
(also see
plate 48)

Landform and Materials. The landform consists of a mantle of moder-

ately to extremely sloping glacial till over bedrock. The materials
are dominantly deep,moderately textured glacial till. There are
significant inclusions of shallow glacial till and colluvium over

bedrock,and deep colluvium.

Vegetation. The vegetation belongs to the Douglas fir zone. The
tree layer is dominated by Douglas fir with ponderosa pine at Tower
elevations. The herb layer is dominated by pinegrass with wild straw-
berry, heart-leaf arnica and lupine. The vegetation was classified as

the Douglas fir -- pinegrass habitat type.

Soils. Soils were not well sampled due to general inaccessability.
They are thought to be dominantly Orthic Gray Luvisols. ‘They have

a gravelly loam to loam texture and are well drained.
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Landscape Features: Elevations are approximately 2,200 to 4,200 feet.

Slopes are usually between 9 and 60 percent. This Tand system is
similar in materials and topography to Trout Lake 1.s. (at higher

elevations).

Suitability for.

Engineering and Urban Development: Steep slopes and shallow depths

of materials over bedrock provide moderate to severe engineering
limitations. The suitability for urban development is poor.
Recreation: Generally unsuited for intensive recreation because
of steep slopes and shallow depths of materials over bedrock. There are
minor inclusions having a moderate suitabf]ity.
Wildlife: The habitat suitability for blue grouse is moderate to

good, and for winter mule deer range moderate.

Plate 38

Ma - Marron 1.s.
0o - Orofino 1.s.
Tn - Twin Lakes 1.s.
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" McGREGOR LAND SYSTEM

. See plate 71.

Landform and Materials. | fhe']ahdform éansists of a thia mantle of
_g1acfa]'tiT] and éo]luvium over strongly ro]]ing-to'very.hi]]y'tj1ted
sedimentary and voTcaaic bedrocks. ‘The materials are dominantly aoarse
textured,'sha]]ow‘g1ac1a1'tili and colluvium over bedrock. _There aké
significant fnc]usions of exposed bedroak.and-minor inclusions of

j: deep colluvium and glacial till.

- Vegetation. The Vegetation is.grass1and in the'Doug1as'fir zone. The

. “shrub cover is dom1nated by threet1p sagebrush and big sagebrush Blue-
bunch wheatgrass and Idaho fescue dominate the herb cover. The
vegetat1on was classified into the threetip sagebrush -- bluebunch wheat-

grass habitat type.

Soiis. The soils are dominantly Orthic Dark Brown Chernozems with
significant inclusions of Orthic Regosols. Soils have gravelly loamy

sand and gravelly sandy. loam textures and are rapidly drained.

Landscape Features] - Elevations are'approximate]y'Z,OOO to 3,000
feet. S]opes‘are usually between 15 and 60 percent. - This land system

occurs around White Lake.



' 78
Suitability for.

Engineering and Urban Development: Steep slopes and shallow

depths of materials over bedrock provide severe limitations for use.
Recreation: McGregor land system is not suitable for intensive
recreation because of steep slopes, shallow depths of material over
bedrock, vegetation sensitivity to disturbance and a lack of tree
cover.
Wildlife: The suitability for mule deer winter and spring range

is moderate.

Plate 39 Mg - McGregor 1.s. W1 - White Lake 1.s.

0o - Orofino 1.s.
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McINTYRE LAND SYSTEM

Plate 40

McIntyre 1.s.

Landform and Materials. The landform consists of very steeply to

extremely sloping colluvial deposits along south aspects of valley walls.
The materials are dominantly deep gravelly and stony colluvium. There
are significant inclusions of shallow colluvium over a variety of
bedrocks, and minor inclusions of ice contact deposits and exposed

bedrock.

Vegetation. The vegetation belongs to the Douglas fir zone. The tree
cover is dominantly ponderosa pine with Douglas fir, and the herb cover
bluebunch wheatgrass and Idaho fescue. The vegetation was classified
into the Douglas fir -- Idaho fescue habitat type with some Douglas fir

-- pinegrass habitat type at higher elevations.

Soils. The soils are dominantly weakly developed Orthic Eutric Bruni-
sols and minor inclusions of Lithic Eutric Brunisols. Soils have.

gravelly Toamy sand and gravelly sand textures and are rapidly drained.
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Landscape Features. Elevations are approximately 2,000 to 4,200 feet.

Slopes are usually greater than 60 percent. This land system is similar

in topography and materials to Hestor 1.s. (on north aspects).

Suitability for, '

Engineering and Urban Development: Very steep slopes, unstable

soil materials, shallow depths of materials over bedrock and stoniness
provide severe engineering limitations.

Recreation: Unsuitable for intensive recreation because of very
steep slopes, unstable soil materials, surface soil textures (erosion)
and the vegetation sensitivity to disturbance.

Wildlife: The habitat suitability for California bighorn sheep
and mule deer winter and spring range is good to moderate. The suitabil-

ity for white-tailed deer and bluegrouse is also moderate.

Plate 41

_ McIntyre 4s S
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McKINNEY LAND SYSTEM

Plate 42

McKinney 1.s.

Landform and Materials. The landform consists of a deep mantle of

gently rolling to hilly glacial till over mountain slopes. The
materials are dominantly deep, coarse textured glacial till with
colluvium over glacial till on steeper slopes. There are minor in-
clusions of shallow glacial till and colluvium over mostly acidic

bedrock.

Vegetation.  The vegetation belongs to the subalpine fir -- Engelmann
spruce zone. The tree cover is dominated by subalpine fir,Engelmann
spruce and lodgepole pine. Grouseberry and pinegrass dominate the
shrub and herb cover. The vegetation was classified into the sub-

alpine fir -- Engelmann spruce -- pinegrass habitat type.

Soils. The soils are dominantly weakly developed Brunisolic Gray
Luvisols and Degraded Dystric Brunisols. Soils usually have a gravelly

sandy loam texture and are well to moderately well drained.
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Landscape Features. Elevations are approximately 4,200 to 5,500 feet.

Slopes are generally between 9 and 45 percent. This land system is
similar in topography and materials to Gregoire 1.s. (at lower elevations)

and Lawless 1.s. (at higher elevations).

Suitability for.

Engineering and Urban Development: Stoniness and steep slopes

provide moderate to severe engineering limitations. This land system
is unsuited for residential development due to the harsh climate.
Recreation: Generally moderate to severe limitations due to a
cold climate, dense vegetation, stoniness and steep slopes.
Wildlife: The suitability for spruce grouse is good and for

blue grouse moderate.

ds
i

Plate 43

McKinney 1.s.
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MUNSON LAND SYSTEM

; Plate 44

.

‘ Munson 1.s.

Landform and Materials. The landform consists of a deep mantle of

very steeply to extremely sloping glacial till and colluvium over valley
walls. The materials are dominantly deep, coarse textured glacial

ti1l and colluvium with minor inclusions of ice contact deposits.

Vegetation. The vegetation is transitional between the Douglas fir

and big sagebrush zones. The tree cover consists of scattered ponderosa
pine and Douglas fir. Bluebunch wheatgrass and Idaho fescue are the
dominant hefbs. The vegetation is similar to the Douglas fir --

Idaho fescue habitat type.

Soils. The soils are dominantly Orthic Dark Brown Chernozems with
Degraded Eutric Brunisols under tree cover. Soils have gravelly sandy

loam textures and are well drained.
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Landscape Features. Elevations are approximately 1,300 to 2,000 feet.

Slopes are usually between 30 and 60 percent. This land system only

occurs around Penticton and Shingle Creek.

Suitability for.

Engineering and Urban Development: Very steep slopes and stoniness

provide severe engineering limitations.

Recreation: Munson land system is unsuitable for intensive
recreation because of very steep slopes and stoniness.

Wildlife: The habitat suitability for white-tailed deer, blue
grouse and for California bighorn sheep and mule deer winter and spring

range is moderate.

Plate 45 Mn - Munson 1.s. Pn - Penticton 1.s.
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MYERS LAND SYSTEM

Plate 46
Myers 1.s.

-

Landform and Materials. The landform consists of very gently to

gently sloping recent alluvial fans, deltas and stream channels. These
deposits are thought to overlay glacial fluvial outwash. The materials
are dominantly moderately fine textured alluvium with minor inclusions

of alluvial -- colluvial fan deposits.

Vegetation. The vegetation is transitional between the big sagebrush
zone, ponderosa pine subzone and the lower Douglas fir zone. Ponderosa
pine and water birch dominate the tree cover with wild rose, red-osier
dogwood, hawthorn and water birch dominating the shrub cover. The
vegetation is similar to the northern black cottonwood -- red-osier

dogwood phase.

Soils. The soils are dominantly Gleyed Humic Gleysols. Soils have a

silty loam to fine sandy loam texture and are usually poorly drained.
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Landscape Features. Elevations are approximately 1,500 to 2,000 feet.

Slopes are usually between 1 and 3 percent. This land system is well

developed near Myers Flat.

Suitability for.

Engineering and Urban Development: High seasonal water tables,

poor soil drainage and potential frost action provide severe engineering
limitations. Urban development should not be considered.

Recreation: Intensive recreation is severely limited by soil
wetness and surface soil textures (muddiness and dustiness).

Wildlife: The suitability for white-tailed deer, ruffed grouse,

blue grouse and mule deer is generally moderate.

plate 47 My - Myers 1.s. Kn - Keogan 1.s.
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OROFINO LAND SYSTEM

Landform and Materials. The landform is a shallow mantle of strongly

rolling to very hilly glacial till over bedrock. The physiography is
controlled by the Jnder]ying volcanic bedrocks. The materials are

dominantly shallow,coarse textured glacial till and co]]uyium. There
are significant inclusions of exposed bedrock and minor inclusions of

deep glacial till and colluvium.

Vegetation. The vegetation belongs to the Douglas fir zone. Douglas
fir is the dominant tree and Idaho fescue and pinegrass the dominant

herbs. The vegetation is usually the Douglas fir -- pinegrass habitat

type.

Soils. The soils are dominantly Degraded Eutric Brunisols.  There
are significant inclusions of Lithic Regosols and minor inclusions
of Orthic Gray Luvisols. Soils have a gravelly sandy loam to gravelly

Toam texture and are well and rapidly drained.
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Landscape Features. Elevations are approximately 2,100 to 4,200 feet.

Slopes are variable but are usually greater than 25 percent. This land
system is similar in materials and topography to Columns 1.s. (at higher

elevations).

Suitability for.

Engineering and Urban Development: Very steep slopes and shallow

depths of materials over bedrock provide severe engineering limitations.
Recreation: Very steep slopes and shallow depths of materials

over bedrock make this land system unsuitable for intensive recreation.
Wildlife: Orofino land system has a moderate suitability for

mule deer winter range. These are inc]usfons of moderately suitable

areas for white-tailed deer, ruffed grouse and blue grouse.

Plate 49 0o - Orofino 1.s. Vx - Vaseux 1.s.
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0SOYOOS LAND SYSTEM

| Plate 50

iéﬁ Osoyoos 1.s.

Landform and Materials. This land system consists of gently sloping

to gently rolling and hilly glacial fluvial outwash terraces. The
terraces tend to be kettled to the Qest of Osoyoos Lake. They are
underlaim by silty glaciolacustrine deposits. The materials are
dominantly sandy glacial fluvial outwash. There are minor inclusions
of alluvial -- colluvial fans and shallow glacial fluvial outwash

over silty glaciolacustrine deposits.

Vegetation. The vegetation belongs to the big sagebrush zone, bunch-
grass subzone. Bitterbrush and to a lesser extent big sagebrush
dominate the shrub cover. The herb cover is dominated by speargrass.
The vegetation was classified into the greasewood -- speargrass

habitat type.

Soils. The soils are dominantly Orthic Brown Chernozems. There are

significant inclusions of Orthic Regosols and minor inclusions of Rego
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Brown Chernozems.': The soi]s are mostly deep coarse sands over gravel
with gravelly Toamy sand, ‘loamy sand'and'sandy loam textures. Soils

are rapidly drained.

| Landscape  Features. Elevations are approximately 900 to 1,200 féét.

Slopes are_USually between 3 and 15 pekcent. This_land system 1is

similar in materials and topography to Wolfcub 1.s.

Suitability for.

Engineering and . Urban Deve]ophent: The high potential for erosion
and duning of sands provides'$1ight to severe‘engineerihg'limitations |
(plate 20). There are no major limitations for urban development but
intensive use of septic tanks may lead to ground water pO]]utjoni - A
good source of sand.. | |

Recreation: Genera]]y'unsuited'for intensive recreation becéuse
of'surface soil textures (dustiness and soil erosion),vegetation
sensitiviﬁy to disturbance and lack of tree cover. Areas adjacent to
~ Osoyoos Léke often have good to‘modéréte suitabi]itﬁes but flooding is
a pfob]em.

.w11d1ife; The suitability for California bighorh sheep and mule

deer winter and early spring range is moderate.



Plate 51

(Note the campsite under water)

Os - Osoyoos 1.s.
Ky - Kinney 1.s.
Ip - Inkaneep 1.s.
(see plate 21).
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PARK RILL LAND SYSTEM

Plate 52
Park Ril1l 1.s.

Landform and Materials. The landform is a gently sloping to moderately

rolling glacial fluvial delta. There are small inclusions of glacial
fluvial outwash terraces. The materials are dominantly deep, coarse
textured sands and sands over gravel. There are minor inclusions of

shallow glacial fluvial materials over bedrock and glacial till.

Vegetation. The vegetation belongs to the big sagebrush zone, ponderosa
pine subzone. Ponderosa pine forms the tree cover. Bitterbrush
dominates the shrub cover and bluebunch wheatgrass the herb cover. The

vegetation was classified into the ponderosa pine -- bitterbrush habitat

type.

Soils. The soils are dominantly Degraded Eutric Brunisols.  There
are significant inclusions of Orthic Brown Chernozems and minor inclusions
of Rego Brown Chernozems. The soils have gravelly Tloamy sand and sandy

loam textures and are rapidly drained.
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Landscape Features. Elevations are approximately 1,000 to 1,500 feet.

Slopes are usually between 2 and 15 percent. This land system is similar

to Carmi and Louie 1.s.'s, but is dominantly deep sands.

Suitability for.

Engineering and Urban Development: Potential erosion and duning

of sands, and steep slopes provide slight to moderate engineering Timi-
tations (plate 52). There are few limitations for residential use but
intensive use of septic tanks may lead to ground water pollution. A
good source of sand.

Recreation: Generally poorly suited for intensive recreation
because of surface soil textures (dustiness and erosion) and the
vegetation sensitivity to disturbance.

Wildlife: The habitat suitability for winter and early spring

range for California bighorn sheep and mule deer is moderate.

;! —
i AT

Plate 53 Pr - Park Ri11 1.s. - 1Ip - Inkaneep 1.s. The location of
plate 53 is shown on plate 52.
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PENTICTON LAND SYSTEM

Plate 54

Penticton
1.s.

Landform and Materials. The Tandform consists of gently rolling to

extremely sloping glaciolacustrine deposits. The materials are often
highly dissected with vertical gully walls. The materials are domin-
antly deep glaciolacustrine silts and very fine sands with minor

inclusions of shallow deposits over a variety of bedrocks.

Vegetation. The vegetation belongs to the big sagebrush zone, bunch-
grass subzone. Big sagebrush dominates the shrub cover and bluebunch
wheatgrass the herb cover. The vegetation was classified into the big

sagebrush -- bluebunch wheatgrass habitat type.

Soils. The soils are dominantly Orthic Brown Chernozems. There are
significant inclusions of Rego Brown Chernozems and minor inclusions of
Orthic Regosols. Soil textures are dominantly silt loam with inclusions

of fine sandy loam. The soils are well to moderately well drained.
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Landscape Features. Elevations are approximately 1,100 to 1,400 feet.

Slopes are usually between 5 and 20 percent (except for gully walls).

This land system occurs around Skaha Lake and Penticton.

Suitability for.

Engineering and Urban Development: There is a high potential for

mass soil movement (Plates 75 and 76). Steep slopes, shrink -- swell
potentials and potential frost action further restrict use. Urban
development should be restricted.

Recreation: Usually severe limitations for intensive recreation
because of the soil erosion hazard, soil textures (dustiness), steep
slopes, lack of tree cover and vegetation‘sensitivity to disturbance.
There are inclusions having moderate suitabilities for selected
activities (e.g. picnic areas).

Wildlife: The suitability for white-tailed deer is moderate,
and for California bighorn sheep and mule deer winter and spring range

moderate to poor.

Plate 55

Pn - Penticton
1.s.

Ry - Roy T1.s.

Ky - Kinney 1.s.
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RICHTER LAND SYSTEM

{ Plate 56

Richter

Landform and Materials. The landform consists of very steeply to

extremely sloping colluvium on south aspects of high elevation valley

1

walls. The materials are dominantly deep stony and gravelly colluvium.

There are significant inclusions of shallow colluvium over bedrock and

minor inclusions of a variety of exposed bedrocks.

Vegetation.  The vegetation belongs to the subalpine fir -- Engelmann
spruce zone. The tree cover is characterized by 1odgep01é pine,
Douglas fir, Engelmann spruce and subalpine fir.  Pinegrass is the
dominant herb. The vegetation was classified into the subalpine

fir -- Engelmann spruce -- pinegrass habitat type.

Soils. The soils are dominantly Degraded Eutric Brunisols. There
are significant inclusions of Orthic Regosols and at higher elevations
Orthic Dystric Brunisols. The soils have a gravelly to stony Toamy

sand texture and are rapidly drained.

.S.
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Landscape Features. Elevations are approximately 4,200 to 5,500 feet.

Slopes are usually greater than 60 percent. This land system is

similar in topography and materials to Manuel 1.s. (on north aspects).

Suitability for.

Engineering and Urban Development: Very steep slopes, unstable

soil materials, shallow depths of materials over bedrock and stoniness
provide severe limitations for use.

Recreation: Unsuitable for intensive recreation because of very
steep slopes and unstable soil materials.

Wildlife: The suitability for blue grouse is moderate with in-

clusions of moderately suitable areas for spruce grouse.

Plate 57
Richter 1.s.

The Tocation of
plate 57 is shown
on plate 56.
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ROY LAND SYSTEM

Landform and Materials. The landform consists of very gently to gently

sloping alluvial fans and deltas. The materials are dominantly coarse
textured sandy to stony alluvial fans and deltas with minor inclusions

of alluvial floodplain deposits.

Vegetation. The vegetation belongs to the big sagebrush zone, ponderosa
pine subzone. The vegetation is dominated by northern black cottonwood,
ponderosa pine, Saskatoon berry, wild rose, sumac and poison ivy. The
vegetation is similar to the northern black cottonwood -- red-osier

dogwood phase.

Soils. The soils are variable, usually Orthic Regosols and Gleyed
Regosols on Tower parts of fans. There are minor inclusions of Rego
Humic Gleysols. On upper parts of the fans, soils have a gravelly to

stony sand and loamy sand texture and are well to rapidly drained.

On lower parts they have a capping of loam or sandy loam over sahds and

gravels and are imperfectly to poorly drained.
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Landscape Features. Elevations are approximately 1,100 to 1,400 feet.

Slopes are usually between 2 and 5 percent. This land system is

similar in materials to Testalinden 1.s.

Suitability for.

Engineering and Urban Development: Stoniness and poor soil drainage
provide generally moderate to severe engineering lTimitations. The suit-
ability for urban development is generally moderate. Septic tank use
should be restricted due to the high potential for ground water pollution

Recreation: Usually a good to moderate suitability for intensive
recreation.  Stoniness, surface soil textures and wetness are the main
limitations. |

Wildlife: Present land
use makes the suitability of

white-tailed deer, ruffed grouse ¥

and for winter range of mule

deer poor to moderate.

Plate 59
Ry - Roy 1.s.
Ci - Carmi 1.s.
Sa - Skaha 1.s.

The location of
plate 59 is
shown on plate
58.
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SHEEP ROCK LAND SYSTEM

! Plate 60

b i

! Sheep Rock 1.s.

Landform and Materials. The landform consists of a thin mantle of
steeply to extremely s]opfng glacial till and colluvium over high eleva-
tion mountain peaks. The materials are dominantly shallow, coarse
textured glacial till and colluvium over bedrock. There are significant
inclusions of a variety of exposed bedrocks, and deep glacial till and

colluvium.

Vegetation. The vegetation is transitional between the subalpine fir
-- Engelmann spruce zone and the alpine zone. Lodgepole pine, Engel-
mann spruce and subalpine fir are present but stunted and widely spaced.
The shrub layer is dominated by red and yellow heather. The vegetation
is dominantly the subalpine fir -- Engelmann spruce -- red heather

habitat type with some alpine vegetation.

Soils. The soils are dominantly Alpine Dystric Brunisols with signifi-

cant inclusions of Lithic Dystric Brunisols. Soils have a gravelly loamy

sand to gravelly sand texture and are well to rapidly drained.
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Landscape Features. Elevations are approximately 6,600 to 7,500 feet.

Slopes are usually between 20 and 60 percent. This land system is well

developed on Brent, Apex and Baldy mountains.

Suitability for.

Engineering and Urban Development:  Steep slopes, shallow depths of
materials over bedrock, stoniness,‘potentia1 frost action and the harsh
climate provide severe limitations. Engineering activities should be
avoided because of the fragile environment.

Recreation: Unsuitable for intensive recreation because of steep
slopes, shallow depths of materials over bedrock, a harsh climate and a -
sensitive environment to disturbance. It is attractive for extensive use.

Wildlife: The suitability for T — —
white-tailed ptarmigan is moderate
to good. There are inclusions
having a moderate suitability for

blue grouse.

Plate 61

Sheep Rock 1.s.
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SKAHA LAND SYSTEM

*5-; Plate 62
Skaha 1.s.

Landform and Materials. The Tandform consists of a thin mantle of

glacial till and colluvium overlying hilly and very hilly valley walls.
The materials are dominantly shallow glacial till and colluvium over
bedrock.  There are significant inclusions of a variety of exposed

bedrocks, and minor inclusions of deep glacial till and colluvium.

Vegetation. The vegetation belongs to the big sagebrush zone, ponderosa
pine subzone. There is a scattered cover of ponderosa pine and Douglas
fir (in gullies). Bluebunch wheatgrass dominates the herb cover.

In the gullies are found Saskatoon berry, red-osier dogwood and willow.
The vegetation is similar to the ponderosa pine -- Idaho fescue

habitat type.

Soils. The soils are dominantly Degraded Eutric Brunisols. There are
significant inclusions of Lithic Eutric Brunisols and Orthic Brown
Chernozems. Soils have gravelly sandy loam and gravelly loamy sand

textures and are rapidly to moderately well drained.
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Landscape Features. Elevations are approximately 1,000 to 2,100 feet.

Slopes are usually greater than 30 percent. This land system is similar

in topography and materials to Inkaneep 1.s. (in the south).

Suitability for.

Engineering and Urban Development: The very steep, rugged topography

and shallow depths of material over bedrock provide severe engineering
limitations.

Recreation: Unsuitable for intensive recreation because of very
steep slopes, shallow depths of materials over bedrock and sensitive
vegetation to disturbance.

Wildlife: The suitability
for white-tailed deer, ruffed grouse
and blue grouse is moderate, and
for California bighorn sheep and
mule deer winter range good and

moderate.

Plate 63
Skaha 1.s.
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TESTALINDEN LAND SYSTEM

Plate 64

Testalinden
1.s.

Landform and Materials. The Tandform consists of gently to steeply

sloping alluvial -- colluvial fans and raised alluvial fans and deltas.
The materials are dominantly coarse textured alluvial -- colluvial fan
and deltaic deposits with minor inclusions of sandy and gravelly

glacial fluvial outwash.

Vegetation. The vegetation belongs to the big sagebrush zone, bunch-
grass subzone. There is only a scattered ponderosa pine tree cover.
Big sagebrush and bitterbrush dominate the shrub cover, and bluebunch
wheatgrass the herb cover. The vegetation was classified as the big
sagebrush -- bluebunch wheatgrass habitat type with inclusions of the

ponderosa pine -- bitterbrush habitat type (e.g. Vaseux Creek).

Soils. The soils are dominantly Orthic Dark Brown Chernozems, with

Orthic Brown Chernozems on finer textured materials. There are minor

inclusions of Gleyed Regosols on lower parts of fans. Soil textures are
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variable, from gravelly and stony sand and Toamy sands to sandy loams

at lower parts of fans. Soils are generally rapid to well drained.

Landscape Features. Elevations are approximately 1,000 to 1,700 feet.

Slopes are usually between 5 and 30 percent. This land system is similar

in topography and materials to Roy 1.s. (to the north).

Suitability for.

Engineering and Urban Development: Stoniness, soil drainage and

steep slopes provide moderate to severe engineering limitations. Generally
the suitability for residential development is moderate. Intensive use,
of septic tanks will Tikely lead to ground water pollution.

Recreation: There are severe to moderate limitations for intensive
recreation because of stoniness, surface soil textures, steep slopes and
soil wetness and a general Tack of tree cover.

Wildlife: The suitability for California bighorn sheep and mule

deer winter and spring range is moderate.

Plate 65

Te - Testalinden
1.s.

Ka - Kilpoola
1.8,
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TROUT LAKE LAND SYSTEM

Plate 66

Landform and Materials. The landform consists of a mantle of undulating

to very steeply sloping glacial till over bedrock. The physiography
is controlled by the underlying volcanic bedrock. The materials are
dominantly deep, moderately coarse textured glacial till and colluvium.
There are significant inclusions of shallow glacial till and colluvium

over bedrock.

Vegetation. The vegetation belongs to the subalpine fir -- Engelmann
spruce zone. The tree cover is dominated by subalpine fir and Engelmann
spruce. Grouseberry dominates the shrub cover and pinegrass the herb
cover. The vegetation was classified as the subalpine fir -- Engelmann

spruce -- pinegrass habitat type.

Soils. The soils were not well sampled due to general inaccessability.

They are thought to be dominantly Brunisolic Gray Luvisols with significant

Trout Lake 1.s.
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inc]UsTons,of.Orthic Gray Luvisols. They have loam to.graye1]y sandy

loam texturesvand are well to moderate]y’well drained. .

Landscape Features. Elevations are approximately 4,200 to 5,500 feet. -
STopes are'usuallyvitween-S ahd 45'percent. 'This'1and'system is

similar in topography and materials to Marron 1.s. (at lower elevations).

Suitability for. ' ¥

Engineering and Urban Development: - Steep s]opes,Apotentiaf frost

“action and shallow depths of materia]s provide moderate engineering
lihitations. .The harsh c]ihate and 1ocatioﬁ will likely preclude
residential deve]opmenf. |

Recreation: Trout Lake Tand system is genera11y severely 1imited
vfor‘ihtensive recreatﬁdn because of steep s1opes,,stoniné$s and densé
vegetation. Theré.are inclusions of moderate]y suitab]e:areas,'usua11y
on gentle s]obes-and‘deep soiIs.

Wildlife: The suitability for sprucé grouse is good and for blue

grouse moderate. -
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TWIN LAKES LAND SYSTEM

9 rate 67

¥ Twin Lakes 1.s.:

Landform and Materials. The landform consists of gently sloping to

extremely sloping glacial fluvial outwash terraces and kettled outwash.
The materials are dominantly sandy and gravelly glacial fluvial outwash.
There are minor inclusions of ice contact deposits, ponded silts,
alluvial and colluvial fans and shallow glacial fluvial outwash over

glacial till.

Vegetation.  The vegetation consists of mixed grassland and forest in
the Douglas fir zone. The tree cover (usually on deep sands) is
dominated by ponderosa pine and Douglas fir. Threetip sagebrush
dominates the shrub cover and bluebunch wheatgrass and Idaho fescue the
herb cover.  The vegetation was classified as the threetip sagebrush --
bluebunch wheatgrass and the Douglas fir -- Idaho fescue habitat

types.

Soils. The soils are dominantly Orthic Dark Brown Chernozems with

significant inclusions of Degfadéd Eutric Brunisols. Soils have sandy
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loam, gravelly sandy loam, gravelly loamy sand and silt Toam textures.

They are rapidly to well drained.

Landscape Features. Elevations are approximately 2,000 to 3,000 feet.

Slopes are highly variable from nearly Tevel to over 60 percent. This

land system occurs around Twin Lakes and in the Marron Valley.

Suitability for.

Engineering and Urban Development: There is a large variability

in topography and materials. Steep slopes, stoniness and soil textures
provide slight to severe limitations for urban development. The use
of septic tanks near water bodies should be restricted.

Recreation: The suitability is variable, but there are large
areas having few to moderate limitations.

Wildlife: The suitability for white-tailed deer is moderate, and

for mule deer winter and spring range generally moderate.

Plate 68

Tn - Twin Lakes
= 1.S.

g 00 - Orofino
'fn‘f].s.
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VASEUX LAND SYSTEM

Plate 69

Vaseux 1.s.

Landform and Materials. The landform consists of a mantle of glacial

till over steeply to extremely sloping south facing valley walls. The
materials are dominantly deep, coarse textured glacial till, and
colluvium over till. There are significant inclusions of shallow
glacial till and colluvium over bedrock,and minor inclusions of a

variety of exposed bedrocks.

Vegetation. The vegetation is grassland in the Douglas fir zone. It
is dominated by threetip sagebrush (at lower elevations), umbrella
plant and by big sagebrush. Idaho fescue and bluebunch wheatgrass
dominate the herb cover. The vegetation belongs to the Idaho fescue --

umbrella plant habitat type.

Soils. The soils are dominantly Orthic Dark Brown Chernozems with

significant inclusions of Rego Dark Brown Chernozems. Soils usually have

a gravelly sandy loam texture and are well drained.
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Landscape Features. Elevations are approximately 2,000 to over 5,000

feet. Slopes are usually between 15 and 60 percent. This land system
occurs throughout the area on steep south facing slopes with deep

glacial till.

Suitability for.

Engineering and Urban Development: Steep and very steep slopes,

stoniness and shallow depths of materials over bedrock provide severe to
~moderate engineering limitations. Vaseux land system is poorly suited
for urban development.

Recreation: Generally unsuitable for intensive recreation
because of steep slopes, shallow depths of.materia]s over bedrock and a
lack of tree cover.

Wildlife: The habitat suitability for white-tailed deer, and for
California bighorn sheep and mule deer winter and spring range is

moderate to good.

Plate 70

Vx - Vaseux 1.s.

0o - Orofino 1.s.
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WHITE LAKE LAND SYSTEM

Plate 71
White Lake 1.s.

Landform and Materials. The landform consists of a shallow mantle of

glacial till and colluvium over strongly to very steeply sloping valley
walls. The materials are dominantly shallow,coarse textured glacial
ti11 and colluvium over volcanic and sedimentary bedrocks. There are
minor inclusions of deep glacial till and colluvium, and glacial

' fluvial outwash.

Vegetation.  The vegetation is grassland in the Douglas fir zone. The
shrub layer is dominated by threetip sagebrush and big sagebrush, and
the herb cover by bluebunch wheatgrass and Idaho fescue. The vegetation
is dominantly the threetip sagebrush -- bluebunch wheatgrass habitat
type, with Idaho fescue -- umbrella plant habitat type at higher

elevations.

Soils. The soils are dominantly Orthic Dark Brown Chernozems with

significant inclusions of Rego Dark Brown Chernozems. Soils have gravelly
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sandy loam and gravelly loamy sand textures and are well drained.

Landscape Features. Elevations are approximately 2,000 to 4,500 feet.

Slopes are usually between 15 and 45%. This land system occurs around

White Lake.

Suitability for.

Engineering and Urban Development.  Steep and very steep slopes,

shallow depths of materials over bedrock and stoniness provide severe

and moderate engineering limitations. The suitability for urban develop-
ment is generally severe except for the inclusions of glacial fluvial
outwash and gently sloping glacial till.

Recreation: Intensive recreation is generally unsuitable because
of steep slopes, shallow depths of materials over bedrock and a lack of
tree cover. The glacial fluvial outwash materials have a moderate
suitability.

Wildlife: The habitat suitability for mule deer winter and spring

range and for white-tailed deer and ruffed grouse is moderate to good.

Plate 72
W1 - White Lake 1.s.
0o - Orofino 1.s.

The location of
plate 72 is shown
on plate 71.
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WOLFCUB LAND SYSTEM

Plate 73
Wolfcub 1.s.

Landform and Materials. The landform consists of undulating to strongly

rolling glacial fluvial outwash. The outwash is both terraced and
kettled and is probably underlain by glaciolacustrine deposits. The
materials are dominantly sandy and gravelly glacial fluvial outwash

with minor inclusions of alluvial -- colluvial fan deposits.

Vegetation. The vegetation belongs to the big sagebrush zone, ponderosa
pine subzone. Ponderosa pine and bitterbrush dominate the tree and
shrub-cover respectively. The herb cover is dominated by bluebunch

wheatgrass and speargrass.

Soils. The soils are dominantly Orthic Brown Chernozems. There are
significant inclusions of Orthic Regosols and minor inclusions of Rego
Brown Chernozems. Soil textures vary from sandy loam and gravelly sandy

loam to loamy sand and gravelly loamy sand. Soils are rapidly drained.
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Landscape Features. Elevations are approximately 1,000 to 1,400 feet.

Slopes are usually between 2 and 15 percent. This land system is

similar in topography and materials to Osoyoos 1.s.

Suitability for.

Engineering and Urban Development: Erosion and duning of sands

provide generally moderate to severe engineering limitations. There are
generally no major limitations for urban development but the use of septic
tanks may lead to ground water pollution. A good source of sand and
gravel.

Recreation:  Generally severe and moderate limitations for
intensive recreation because of surface sof] textures (dustiness and
erosion), vegetation»sensitivity to disturbance and a sparse tree
cover.

Wildlife: The suitability for California bighorn sheep and mule

deer winter and spring range is moderate.

Plate 74
Wolfcub 1.s.
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PART II

Introductionv

Part T describes the study area, the problems, provides
genera]:descriptiOnS»oflthe resources-éhd illustrates the épproach,used
invinventory and data presentation. fhis sectioh discusses the
interpretive guidelines and suitabiiity ratingsfdeVe]oped for selected

engineering (urban deVe]opment), recreation and wildlife interpretations.

- Interpretive Guidelines and Suitability Ratings for Engineering

Se]ected,engineering 1nterpretatiohs,were_deve]oped to aid
in p]anning-résidentia] developments 1nAfhe'Sduthern Okanagan Va]]éy.-
- The engineering interprétatidns'disCussed 1nc1ude: :surfaceverosion _
-and mass soil moveménf potentials; 11mitafi§hs fof septic tank absorption
fie]ds;,éha1]ow‘excavations§ dwellings without basementsfénd area type-
' .sanitary'landfijls. Genéra] suitabi]itieé as sources of road fil];
sand and gravel and'top5011 materia1 are a]sobincluded.'

Criteria are estabTished, and ratings made, for the
“degree of Timitation or suitability eéch land system haS-for'a_specific» ,
- engineering activity. Table II shows the general suftabi]ity rating |
or thé']imitafion rating (with limiting factors) given to each engineer-

ing activity.
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Three suitability classes are used. They are defined as

_fo]]ows:;

None to slight limitation -- a rating of none to slight 1imitation

(good suitability) indicates that if there are limitations
~ they will be generally easy to overcome without special

planning or management procedures.

Moderate Timitation -- a'rating of ‘moderate limitation (moderate

suitabi]ity) indicates restrictions which generally can be’
overcome with good planning or management, at a moderate to

moderately high expense.

Severe limitation -- a fating of severe limitation (poor suitability)

indicates that even with very good p]annjng'and management
the restrictions wf]] be difficult and éxpensive-td overcome.
.Areas having severe limitations generaljy fequjre_specia]
“ and costly procedures to make the land suitable for a

specified purpose.

}The interpretations provide-a useful guide to:peop]e'such as
farmers,'contractors, land deve]opérs, engiheers andfp1ahners, regaraing
the degree and types of restrictions and environmental hazards that‘can
be. expected from different engineering uses on‘each land system. However,
to maximize the usefulness of this information the usér should become

familiar with the section "How to Use the Report."
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It is emphasized that because the mappinngas donevat’a. |
reconnaisanée 1eveT (a scale of 1 mi]e = 1 1nch) inc]usfons of
d1ss1m11ar units are to be expected and there may be large variations
in so1] and other propert1es within the same land system. The interpre-
"tations are not intended to and should not be used to rep]ace spec1f1c,
onsite engineering 1nvest1gat1ons

The main source used for estab]ishfng 1imitatidn ratings was
the publicat%on by the SoiTiConservation Service, i971. Other references
. afe provided in the text where appropriate. |

Surface Eroéion Potentia]]O

Soil erosion is the detachment and subﬁequent transport of
soil particles by wind 6r flowing water. ”Criteria'consideked in
' deterhining surface erosion potentia]sbinclude: the potential water
-infiltration and transmission'pfoperties'of soils; surface soil |
stabi]ity; slope; and soil compactability.

Surface soil eroéion‘potential is an important consideration
Vih the Okanagan Valley. The dry é]imate, steeb dissected topography
and shallow surficia] deposits.oVer bedrock make the soi1s very suscept-
ible to surface erosion when.distukbed. Surface soil erosion will |
decrease site productivity, affect the qua11ty of. the flshery and water

resources and is aesthetically unattract1ve

]OThe gu1de11nes used are modified from work done by the
author and G. Utzig (Graduate Student, Department of Soil Science) on
soil erosion in the Chilliwack Valley for Planning 521, U.B.C.
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- Water Infiltration and Transmiésion: Water infiltration

and transmission properties of soils are impbrtant:cqnsiderations in
estimating'the potential fpf surface erosion. Hydrologic soiﬁ-groups |
were used to estimaté the ability of-water to move into and through

a soil, and hence the runoff potential [Soil Conservation Service,

19711]. 'Deep, rapidly drained sands and gravé]éswith highfinfiltration_'
rates have few restrictions for use. Soils having very slow infiltra-
.tion rétes due to a high clay content, clay pané, high water tab]eé,

or Sha]]ow depths to-an impermeable Tayer, have severe restrictions

for use. .

iSoi] Surface Stability: Soil surface stability is the

re]ativebresistance of soil particles to detachment and transport.
Surface stability is determined.by_inherent sof] properties such as
‘texture and structure (water stable aggrégates), topography and‘by’the
protective vegetative cover; Soil surface stability waé interpreted
largely from soil textdre,‘assuming some veéetatiOn diStprbance. Well
graded grave]s and moderately ffne textured loams, because of their
coarseness and potential for strUCfure_formation-respective]y, were - .
génera]]y considered to have few Timitations. .Both coarse textured
sands and Toamy sands-(whiéh-]ack cohesive properties) and fine
textured silts and c}ays (which lose cohesion on saturation and are

- susceptib]e to frost deformation) are considered to have a higher

degree of»]imitatibn.
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Soil Combactipn: Soil compaction (the breaking down of soil
structure and decréasing soil pores) deéreases the'iﬁfiltration rateé
of water into soi]é- Consequénf]y surface runoff and erosion increase.
Compaction can be caused‘by rainfa]]ldn bare soil.or by tramp]ing the
soil surface by fOot'o} machinery. The deéree_to'which a soi].is |
susceptible to compaction'depends ubdn»Soi] téxture; stru¢ture and the -
moisture content at the_time of disturbance. - Very wet or very dry |
soils are generally more easily compacted [Swanston and Dyrness, 1973]..
Coarse textured gravels, sands and sandy Toams generally provide few
»11m1tafions,.whi1e‘moderate1y fine textured 16ams and silts have an

increased limitation.

Slope: S]ope'is one of the most.important determinants
of‘surface erQsion potential. With undisturbed vegetation most s0ils

wf]]vbe_porous enough~to'have Tittle surface runoff, even on steep
slopes. However,'wifh soii compaction‘the 1nfi]trat§on capacity is
decreased'ahd the dréfnagé pattern interrupted. As a result, steeper
slopes have an increased surface erosion potentia]. Slopes less than
5 percent are‘thoUght to_haye generally few s]ope.limitations-whi1e
s]dpesvgreater.than 30'percent.genera1]y Have-a greater degree'of
1imitat10nm : | | |

Table II shows the degree of limitation of each 1and'sy§tem

for potential surface erosion.
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Mass Soil Movement Potential

| Mass soil movement. is movement of soil maferfa] by the force
of granty. - Criteria considered in aetermining_mass soil movement
| potentié]s include:. slope; shear strength; depth to impermeab]é;]ayer;
bedrock type; and potential frost actioh. : A'specfa1 erosion feature
in the study_area, the Penticton si1t§, are diécuééed.
| | vMass'soil movement. potential ratings can be used as a guide
for planning Tand use activities and identifying environmentaT hazardsﬂ_
throughout the stUdy area (e.g. buildings, roads, pipe]ines;.timbér }
harvesting and recreation developments). ‘Whefe care is not taken to
-prevent losses of soil material, erosion will résu]t in Tower site
productivity, damége to roads, houses and other improvements, deterior-
ate the.quality of the'fishéry and watér resourées, ahd a%fect public
safety. |
.The_potential for mass movement depends upon the balance
between gravitational stress and sliding resistance. Gravitational
-stress is the_dowhsiope force acting on the soil. | It is controlled
by’the weight of the soil mass and the gradient of the sliding
surface; S1iding resistance refers to the sum of forces~counteract1ng
gravitational stress -- i;e.rsoi1 cohesidn,.and frictiona] resistance

between'soi] partic]es,_between‘the s0il mass.and the sliding surface

: ]]The guidelines used are modified from work done by the
author and G. Utzig (Graduate Student, Department of Soil Science) on
soil erosion in the Chilliwack Valley, for Planning 521, U.B.C.
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and by external support (i.e. tree roots). Frictiond].resistante 15 
depehdént upon the nature of the soil particles and on the moisture content
of the soil. (Saturétéd'soiis have reddced frictional resistance due
to their tendency to “f]dat" with high water pressure in soil pores and

because cohesion is reduced with high soil water content).

Slope: ' The angle of slope plays-a major role in determining '
‘5011 stability. Steep slopes combined with high soil moisture content o
_.are common to most mass movements of soil on forest_]and'[Swanstqn ahd‘
Dyrness; 1973].  As the .angle of slope increases, the gravitational
streSs‘onathe soil mass increases. At the same time the frictional
resistance between the éoi] mass and the s]idiﬁg-surface decreases giving
the soil a higher potential for mass wastiﬁg;' Slopes less than 30 percent.

.generally have few slope 1imitations,fdr use Whjle slopes greater than

60 percent have a greater degree of limitation.

Shear Strength: Shear strength is the fesistance of a
'sdi].to movementf'.It measures the cdmponents of frictionéT résistance
‘and ‘strength due to cohesion. Relative shear stréngthé are estimated
from soil textural groupings based on'measurements of saturated soi]s‘
[Canada bépartment of Agriculture, 1958]. Coarse textured gravels, sands,
loamy sands and sandy Toams have high saturated sheér strengths; ‘Fine
textured silts and clays have Tow shear strengths. The latter provide X

greater limitations at high moisture contents.
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Depthito Imbermeab]e Layer:: - Soils Sha]]ow to bedrock or

_ with-an impermeable 1ayer become saturated more quickly tﬁan deeper
_spils. When saturated these soils tend to “f10at“ abové the-s]fding
surface owing to thé pressure of water in the pores [Swanston, ]970].
This decrease in the soils effective weight lessens the ffiétional
resistahce dfkthe 5011‘b0dy’and jnéreases the potential for mass wasfing,
© Soils greater than 5 feet in thickness generally héve féw (thickness)
11m1tatiohs. Soils less than 3 feet in thickness have a greater.

potential for saturation and therefore a higher degree of limitation.

~ Bedrock Type: Bedrock has both a direct and indirect

“influence onrthe potential stability‘of an area. ‘Bedrock.directly
affects.soi1 stability by offering zones of weakness which can act as
failure mechanisms (e.g. joint or bedding planes parallel to the slope).
Large areas of éxposed bedrock may increase stability by acting as a
stable b]ock.(i.e. by breaking Qp the soil continuum and providfng
-external support to the soil). The iﬁdiréct influence exerted by
bedrock js through.SOil properties as well as by proyiding an impermeable
1§yer. Some soi1vproperties'which reflect the bedrock from which they
. were derived'inc1ude weatherability, texturévand drainage. |
.Coarse textured acidic}bedkocké'such as granites and gneiss,

which are veryihard énd resistant to weathering eveﬁ when exposed, are |
thought to contribute Tittle to mass wasting.potential. Units contain— |
ing gréater‘than 50 percent exposed bedrock were'also considered to |

have few limitations due to external support. = Finer textufedﬂand '

basic bedrocks, which generally weather more easily, and highly
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Jo1nted bedrock or bedrock with bedding p]anes para]]el to the s]ope

are cons1dered to have a h1gher 11m1tat1on

Frost Action',, When so1ls are exposed through vegetat1on
d1sturbance the potent1a1 for surficial frost action’ 1s great]y
1ncreased Frost act1on resu]ts from the format1on of 1ce lenses at
'_the 5011 surface -Ice 1enses.resu1t_from a s]owly movjng freezing front
which is supplied with moisturevfrom the soil. : With the formation of
“ice lenses éoi] partio}es are loosened and are thenhsusceptib1e to
erosion by -wind, water or qravicy. ._Fine_textured ]oams and silts arevr
- rated as havind a‘severe.]imitation for frost'action, due to their
capability to deliver water for ice lense formation7‘ Coarse textured

sands and gravels generally have few limitations.

‘Special Erosion:. A critical erosion problem occurs in

the Penticton 1and'$ystem (Plates 75 and 76). - This land system
includes ‘what are known as the Pentictonlsi1ts, a g1acio1acustrine
deposit whjch_occurs around the southern end of Okanagan Lakebto
- Skaha Lakef The si]ts are highly erodable_materia]s characterized.hy
steep sided gullies and frequent sinkholes [wrighc'and'Kelly, 1959].
._Eroaion appears to be.theiresu1t of two processes: boring of water
into the,éiits when it continua11y strikes the same point (resu]ting _
~ in tunneling and the consequent einkhoies as material fa]is,into the -
| cunnel); and soil saturation,”producing a sudden co]]apse of the silt

structure (causing steep gully walls), [Wright and Kelly, 1959].
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Plate 75 Penticton Tand system.
Note the attempts to cover
the sinkhole forming at the head

of the gqully.

Plate 76 Penticton land system.
This photograph shows soil
erosion of lacustrine fine sands

along a power line access road.
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| Land~use-activities p1ahned»f0r this land system should
inc]udevmeasures tovprotect the vegetation cover and prévent excess -
soil moistUrerr_runoff.which will greatly accé]erate natural erosion
processes; - General erosion hazard.ratings are available for thesé
Si1t deposits [Runka, 1971]. |
.~ Table II shows thé degree of limitation for each 1and system

due to potential mass soil movement. -

Septic Tank Absorption Fields

A seétic tankbabsofption field is a sewage dispoSa] system

which distributes effluent through subsurface t11e$’1nto the soil.
The effluent is purified, under suitéb]e soil conditions, by processes
- of absofption,'filtration and micro-biological decomposition. Critéria
conSidered in determining the degree Q% 1imitatf0n-of the‘1and.systems
for septic tank’absorbtion fields include: soil'permeability; depth
Atb waterAtable;‘flooding; depth to impermeable layer; slope; stoniness;
and phosphorus fi*ation. |

1‘Soi1ksuitabi1ity for septic tank use is‘én important considera-
tion for two reasons. Firstly, septic tanks will probably continue to
be used in rural areas having a small population. They are presentiy
the most economical means of domestic sewage disposal. Secondly, septic
tanké, particularly near lakes and streams,are.a sighificant sodrce of
phosphorus to the main valley lakes. They contfibute to the’genera1

water quality problem in the Okanagan Valley [Consultative Board, 1973].
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To maintain good watér quality standards new septic tanks must be
Tocated on suitable soils and constructed to standards that prevent

ground water pollution. 12

Soil Permeability: - Soil permeabi]ity is the ease with

which gases, liquids or plant roots penetrate a mass or layer of soil.

" Slowly permeable to impermeable soils, having sldwvsoil'absorption of

| sewage eff]dent,'will be.seyere1y limited for septic tank use. - Soils
‘hav1ng rapid to moderately rapid permeabiljties generally providé few
limitations for effluent absorption.._ Important exceptions are coarse
textured sahds,_grave]é, stones and_fractdred.bedrock where very?rabidA
pefmeabi]ities can contribute to grouhd water pollution.. 5041 |
bermeabi]ities and their limitations for Septfc tank absorption‘fie1ds
were 1nterpreted from criteria in Bouma et a] [1972], and Canada

'Department of Agr1cu1ture [1958].

FTooding: ' F]odding.and‘seasonal high water tables inter-
fere with the filtration and absofption processes ‘of sewage eff]uent.
ASdi]s with a seasonal water table within 4 feet of the sdrface; or
areas subjecf to f]oodihg,»generaliy should not be considered for use

of septic tanks owing to potential ground5water_p011ution.

Depth to Impermeable Layer: Shallow soils over an

impermeable layer (e.g. bedrock) afford difficult conétruction and

12The Consultative Board of the Canada-British Columbia Water -
Basin Agreement recommend, "That all new septic tank installations be
constructed to standards that ensure 80 percent phosphorus removal where
soil conditions ‘are such that special measures are requ1red to control
nutrients from this source.
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maintenance problems for septic tank use. Soils with an impermeable
layer within 5 feet of the soil surface were considered to have a -

severe limitation.

Slope: - Steep slopes increase construcfion cdsts and
maintenance problems for septic. tank filter fie]d§,"Latera1 seepagé'
Z:Of effluent can become a particularly difffcu]t problem on steeper
'slbpes; .Slopeslgreater than 15 percent were considered to have a
sevéré-]ihitation. |

© Stoniness: < Stony soils are generally unsuited for septic
tank uée. They ihpose highbconstruction.cdsts and'alsd have a high |
potential for ground water pollution (i.e. poor'filtration and absorption
of effluent due to 1afge'pqres,vsmal1'tota1 surfacé_area, lTow catfon

exchange capacity, etc.).

Phosphorus Fixation: ~ Phosphorus fixafion is the process

whereby soluble phosphorus is made insoluble by chemical or bio]égica1
attraction tp the soil particles. Factoré‘Considered in estimating
the re1ative limitations sdi]s havé fof phosphorus. fixation were:

.soi] pH; organic matter content; the presence of calcium Carbonate,
iron, aluminum and manganese; and the prox1m1ty of the 5011 to a |
'water source. In general a soil pH between 6 and 7 is con51dered to
have the greatest limitation for phosphorus fixation [Buckman,and
Brady, 1972]. An 1ncreasfng content of calcium carbonate at higher
pH's and irbn; aluminum and manganese at lower pH's, results in an

increase in phosphorus fixation.
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~Table II shows the degree of limitation of each land system

| for sebtjc tank absorption fields.

Shallow Exéavations

.Shallow excavations refer to excavat1ng or trench1ng thev
soil to a depth of about 5 feet Criteria considered in determining
the degree of Timitation of land systems for §ha1]oﬁ.excavati0ns
inc1ude:' soil drainage; seasona]IWatervtab]e; f]ooding; 5011 texture;
;,depth to bedrock ston1ness, degree of compact1on, ‘and s]ope
| The’ 1nterpretat1ons developed provide a general guide to the
" degree of limitation expected when excavating .soils 1n;the different
1andlsystems¢ When planning land uses’sUch as cemeteries, utility
lines and pipe]ines,,ddditiona1 information should be collected,

(e.g. shrihkrswell potehiia]s and corrosivfty).

The guidé]ines.usedyin determining limitation rating are

discussed briefly. Those_wishing-more detail shoﬁld consult the Soil

Conservation Service []97]].

Drainage, Water Table, Flooding: Soils having poor

drainage, a high seasonal water table (less than 30" from the surface)

or subject to f]ooding, were considered to have a severe limitation.

“Texture: ~ Organic soils and loose, uncompacted sandsand
gravels. which have ]ittle resistance to sloughing were considered to

have a severe limitation.
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Stoniness, Depfh to Bedrock:_ Very stony and shallow soils
(1e$s than 40 inches over bedrock) are difficult to excavate. They are

considered to have a severe limitation.

Compaction:  Very compact tills (basal tilis) which‘are 

difficult to excavate, were considered to -have a:.severe limitation.

Slope: Steep slopes not onTy make thé use of excavation
equ{pment diffjcd]t but also increase sof] instabi]ity'and‘erosion.
Slopes greater than 15 percent were considered to have absevere E
_ 11m1fat10n. | |
Table II'sths the degree of'1im1tation;of'each.1and system

for shallow excavations.

' Dwel]ing'Without'Basements

‘Thevdegree of limitation of land systems fdr dwe]}ings with-
out basémehts'is,based on soil requirements fdr construction of single
fami]y dwe11ingS’or similar struétures. The‘interpretations do not
apply to buildings with a foundation load in ékcess of three stories.
In determining the degree of limitation of land systems for dwellings
.without»bqsements consfderation was given to soil factors affecting:

~ foundation support (bearing capacity and settlement under load); ease

of excavation; and the insfa]]ation of utility lines.
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Foundation Support: Foundation SUpport depends on soil
features éﬁch asfdensity, Wetneés, flooding, piasticity,'texture,__
shrink-swell pbtentia]s, bearing capacfty and settlement under load.
With the éx;eption of f]ooding and wétness,ltheée_factors were not
- considered to be sévére]y Timiting:in the area_due.to‘the coarse
textures of the soils. Soil wetness and_%]oqdfng are sévefe]y limit-
ing along the Okanagan River and a]ong main valley lakes- (e.g. Osoyoosb>

- Lake).

Ease of Excavation: Factors affecting the. ease of excavatjon

~include: soil wetness; slope; depth to bedrock; and stohiness.' Soils
having poor drainage, a seasonal water table within 20 jhches of the
surface, slopes greater than 15 percent,-of which are'very stony, were

considered to have a severe limitation.

-Utility Lines: _Soils less than twenty 1nches_in,thickness
over bedrock were considered to'be:severe1y 1imiting for thé
1n$£a]1ation of utility 1ines.‘ | | |

Tab]e'II shows the degree of limitation of each.]and system '

for dwellings without. basements. .

Area’ Type Sanitary Landfill

Area type'sanitary Tandfill refers to waste disposal by
depositﬁng successive layers of refuse over soil material. Criteria
considered in determining the degree of limitation of land systems

for area type sanitary landfill include: soil permeability; drainage;
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depth to seasonal water table; flooding; teXture;fthickness of”materialj
..‘stoniness; and slope. | | | | o |
The interpretations that héve-been méde'are'baSed primarf]y '
on the top 5 feet of soil. For this reason .and bécaUse of the potential
 for pollution of ground water supplies due to 1eachates; onsite géo1ogic‘

investigations are required.

Pérmeabi]ity,vDraihage, Depth to Water Table, Flooding: =~ Soil .
permeability, Qrainage, depth to seasonal Water table and f]ooding‘are
of primary concern because they affect potential contamination-of ground
“water.  Soils havingivery rapid permeabilities, poor drainage, a seasonal
‘water table within 5 feef of,fhe surface, or-'soils subject to flooding,

were considered to have a severe limitation.

- Texture, Thickness of Material, Stoniness, S]opgi' Soil

_properties of texture, thickness of material, stoniness ahd'slope were
considered because they affect soil workability.
Table II shows the degree of limitation of each land system

for area type sanitary landfill.
Road Fill

The general suitability of soil materials in each land system
| to provide a source of road fill material is discussed. Suitability
ratings are based on characteristics of the top 5 feet of soil. They

v ref]ect'how well a éoi]'éhou]d perform after it is.placed in a shallow
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‘road embankment tgenerally'1ess than 6 feet high). The ratings are
app11cab]e only to 1oca1 and secondary roads, not freeways
" Criteria considered in determining the suitability of ]and
systems for road fill material include: soil texture; shrink-swe]]
potential; suscept1b111ty to frost action; drainage; ston1ness, depth

to bedrock; . and s]ope

Texture, Shrink-Swell Potential, Frost: Soil texture,

shrink-swe11 thentia] and'su9ceptibi15ty to frost actjon_are factprs
which affect.soi1_perforhance when pTaced in road embankments. Due to .
the coarse textures of the sot]s in the study area (except for the silt
loams and silty clay loams of the Penticton land system) these factors

were not considered to be severe]y 11m1t1ng

~ Depth to Bedrock, Drainage,'Flooding, Stoniness, Slope:

Depth to bedrock dra1nage f]ood1ng, ston1ness and slope, pr1mar11y
concern the ease with which soil mater1a1 can be removed. Soils that
are shallow to bedrock (less than 5 feet), poorly drained, subJect to
flooding, very stony; or have slopes greater than 15 percent were
considered to have a poor suitabi]tty. |

| Table II shows the su1tab111ty of each 1and system as a

- source of road f111 mater1a1

Sand and Crave1

The genera] suitability of so11s in each land system to provide

a potent1a1 source of sand and grave] for different types of construc-
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“tion wbrk'is_discussed. Ratings.afe based.on the probabﬁ]ity that soils
contain sizeable quantfties of sand or gravel. - Sand and gravel were
" grouped together because of their variabiTity'in composition £hroughout
the study area. |
| To qualify as a Qood_or fair probable source the deposit must.x
be ‘at Jeast 3 feet thick (a]though ﬁot éntifé]y in -the Qppér'S feet of
soil).  Deep sands and gravels, either well or poorly gréded, Werg
: cohsidered'tthaVe a good suitability. | | |
Poorly suited sources include soi]s‘having_modéfatély fine '
textures.and soils that are dominantly shallow to bedrock. UnsUited
sourﬁes include sofis'having fine textures and coarse textured cb]]uvia]
debosits which would be high]y erodable if disturbed. |
Table II shows the suitability of each Tand system és a'spurée

of sand and gravel.
Topsoil

The general Suitabi11ty of soils in each land system to
provide a quality source of topsoil for re-establishment or maintenance
of végetatidn_is discussed. .quitability ratings are based on a
topsoil depth of 8 inches. As a result of the shallow profile develop-

_meﬁt of soils ih the study area the term'topsof1_usua11y includes the
surfaée‘sqi1 (A horiéon).and'some of»thé subsoil (B horizon).

In making suitabi]jty ratings consideration was.given to the
ease of excavation, the degreé of expecteq:damaée resulting from top-

soil removal, and to some bioTogiCé] and chemical propertieé of soils.
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'  7Eése of Excavétion: _ The‘ease of exca&ation is affected by
slope, teXture,vWetnéss, and thickness of'the-soil material. Soi]s
with slopes gréatef_than 15_percéht, coarse textures (graveTs or .
sandé),'poorly drained, and soi]s sha11ow to bedrock, weke considered

to be'poorly suited.

"Expected'Damage: .Where;remova] of topsoil is expected to

-.cause severe‘damage by resulting in revegetation or erosion problems ,
the land systems were rated as being poorly suited. The dry climate
-WhiCh éharacterizes lower elevations in the stddyvarea, results  in’slow
5011 formatioﬁ'and s]ow-revegetafion following diéfurbances._ Hence
many lower elevation sites wiT]’haveva high pbtent1a1 for damage with

topsoi] removal.

Chemical and Biological Properties: Chemic&]»ahd bio-

ATogica] properties of soi1 affect the qua1fty.0f topsoil. Thebamount
of organic matter, so]ub]é:sa1ts,'and soil pH were cbnsidered»fok
topsoil qua]ﬁty. | | | |

Tab]é II shows the $uitability of each land éystém as a sourée

of topsoil.
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Suitability Ratings and Limiting Factors for

Engineering Activities

Degree and Kinds of Limitationn Fori
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Selected

Suitsb{lity aa a Source ofy

Unified
soil Srptic Tank
Land System Classif- Surface Fann foil Abaorption Dweldlnan Prea Typo Sand
and Pap tcation Troaion rovement, Firlds fhallow #ithaet  Sanitary Poad and
fiymhol fystem rotential Totential (Inteasive Une)  Fxcavationa Basereonta Landfill Fill Gravel Topaotl
Allendale SW and Severey Slight . . Moderate: Srvares Sliaht , . fevere: food Good Poor
Ao W aurface permeabiility texture prrmcahility
atahility;
modrrate
to sliqht
on qravels
Anarchiat $M and Soveres Noderate Severe: slopa; Scverey Severes Severe: foor Poor Poor
At GM water and shallaw to alepey slope slope;
trans- severat bedrock shallow to thickness
missiony alopeo; bedrock of material
slope depth to
tnper-
mcable
Apex M, SW Severes Seavereng feverer Savereg Severes Severns: Poor Unsuited Poor
Ax and G alope slope alopes rtoni- aloney alope slope
nesy shallow shallovw to
to bedrock bedrocky
stoninesa
Neaverdell S and Moderate: Slight |, . PModerate:s Severe Slight. . ¥oderate: food Good Poor
Bl o surface perreatility texture permcability;s
stahility;y stoniness
scvere wvith
coarsa
sanda to
aurfacea
Blutf M Moderate Moderates Severe: Severe and Severe) Moderate Good Fair Poor
:14 : and alepecy alope; rnoderates slope and sovered to
srvares slight on urterlying slopey slopey roor
nurfacn nlnpen tr1l may ntonincas atoninenn
. ntabilltyy lena than form tmpere
slopey o vious .
water harrier; !
infile- slopcs less :
ration and than 8%
trana- maderate
. minaton
Carmi GP and Sliahts Slight , . Moderate: Severe: Sliaht to Severe Good Good Poor
ci sp with rerneakility, texturey mocderate;  and .
coarse severe on stonlncas storinrag roderates
aanida to gravelly and alopers premeabiliey
surface atony areater stonincss
» scvere rFateriala and than 8%
ateeper rlopes notlerate
to
Acvere
Columnn M Sinvereg Sovere anill Ceverar alopey  Srveres Reverey fevere; Poor roor Poor
Cs vater modnratos shallnw to alopn; olopey alopey
trans- slope) bedrocky shallow Arith to thicr =~
misslong depth to exposcd to bedrock ness ol
slope imper- bedrock bedrock material
mealile)
bedrock
type
Culper sS4 and Severng Morderates Severe: alopey Severey fovere; feveray roor Poor Poor
Cr cN water nlope)y shallow to alopey aloj ey slojeg
tran:s hedrocyy nhallow depeth to thichacsa
minainng expased to bedrocy of
nlopo bedrock hedrock rmatrrial

than 600
aevere
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Table II (continued)

Denree and Xinds of Limitations For:
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Sultability as a Source oft

Unified
Soil feptic Tank
Land System Classif- Surface Hass Soil Dwellings Arca Type Sand
and Map {ication Froaion Sowernnt Shallow without Sanitary Road and
Symbol System Fotantial fotential  {Intennive Use) Excavations Basements Landfill Fill Gravel Topsoil
Greaolre SW-8M Modrratoy Sltehe., . Snavere and Poderate Moderate Falr Poor Poor
Ce nurfara alonaen F moderate: and and
atahilityy areater revioratn slope; severe: severn:
water than 308 an slepas stonincss slope alope;
trans- moderate lets than stoniness
miasiong 15%
alopes
areater
than 30%
severe
Hestor SW and Severes Severe: Severe: Severet Severe:r Severe: Poor Unsulted Poor
Hr aow slope alepe nlopeg alopey slope slopa
ctoninraay challow to .
ahallow to bedrocky
Ledlrock atoniness
Inkaneep SM and Severe: Severe and  Severae: fevere: Severe: Severer Poor Poor Poor
Ip aM water moderates alopoe; slopey alopag slopey
trana- alopey shallow to nhallow to drepth to thickness
minsiong denth to herocky bedrock bedrock of
slope tmnrrmeable exjosed : materials
Ledeack
Keogan SM Severe: Moderate: Severe: slopey Severe: Severe: Severe: Poor Poor Poor
rn water alopeg shallaw to aloper alope; alopey
trans- depth to hedrorky shallow to denth to  thickness
minziony impee~ exposed bedrock bedrock  of
slope meabley bedrock materials
slnpea
arvater
than 60V
sovere
Kilpoola SM and Moderate Moderate Severes Severe and  Severe: Moderate Falr Poor Poot
Ka GM and and slope; moderate: slopes and
scvere: slights shallow alope; slopes severes
water slopey to shallow less atonineosy
trann- depth to Ledrock to than 154 nlopey
missiony fmper- Ledrocky moderate thicknens of
slope mecable stonineas matcerial
Kinney ML Severe and  Modarate: Severn: Severe: Severe: Scvere: Poor Unsuited Poor
Ky roderates potential flooding; drainaqe; drainagey watcr
water fronat water water water’ tabley
trana- action tahle; tahley tables drainagej
miasion; permeability flooding flooding flooding
compact
ability,
surface .
atabhility
Kobau SM fevaere and  Poderates Severey Severe:. Severes Severet Poor Poor Fair
Ku modarates slofpe: alone; slopey slope; alope;
4 watnr depth to shallow to shallow depth to thickness
trans- {rrer- hedrock to bedrocksy of
miuniong mirablag bLedrock froat material
slope frost action
action
Kruger SW-SM Sevaerer Moterates Severey Severe: Severes Scveres Poor Poor Poor
Xr water alnpey slope; slope; slope slopne;
trans- depth to shallow to ahallow thicknnsas
. mivsiony imier- Ledrock to of
alnpe nrable hedrock matcrial
Lawlcas SM Moderates  pnterater  Severes Severe and  Severet severe and Fair Poor Poar
La water ariadblel  alope; modarates alopey modecates
trana- nlope; alapes leas nlope; slopen nlopeg
nincion; than 15% stonincas leas than "toniness
alopey noderate 15¢
slopes moderate
qreater
than 0%

severn
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Table II (continued)

Drqaree and Kinds of lLimitations For:

138

Suitahility as a Source of:

Unified
Soil Septic Tank .
Land System Classif- Surface Mass Soil Ahsorptinn Owellinas Area Type Sand
and Map ication Frosion Hovemaent Fields Shallow without Sanitary Poad and
Symbol Syatem Totantial rotential (Intensive Use) Fxcavations Pasements Landfill Fill Gravel Topsoil
Loule G and Sliahty Sliqght: Severe: Severae: Moderate: Severe Good Good Poor
Le s dnrep slopes stoniness; texturey {variahld and
coarse areater on deen stoniness stoninegy moderated
sands and than 30% sands slopo permcability;
slopes moderate roderate stoniness
arcater .
than 30%
severe .
Manuel SM and Severe: Severe: Severe: ! Severe: Severe: Severe: Poor Unsuited Poor
131 oM slope alope slopn; slope; . slope slope
: shallow to shallow to
redrock; Ledroeky
stoniness stoniness
Marron sM Severe Moderate Severe and Severn and Severe Severe and Fair Unsuited Poor
Ma and and moilarata: roderate: and moderates
modecrate: severe: slone; slope; moderate; slope;
slopes alopesr depth to shallow to slopey thickness of
water shear bedrock hedrock shrink- material
trana~ strenqgthy awell .
mission hedrock
type
McGregor SW-SM Severe: Moderates Severa: Severes Severoe:s Severe: Poor Poor Poor
Mg slope; slope; slope; slope; slope; slope;
water depth to shallow to shallow to depth to  thickness of
trans- imper- tedreaky hedraock hedrock matcrial
mission mrable expaned
bedrock
Mclntyre SW-SM Severes: Severe and Severe: Severey Severe: Severe: Poor Unsuited Poor
Mc and GwW slopay moderates slopery atope; slope slope .
aurfaco slope ahallow to shiallow to
stability . hadrocky bedrocky
stoninesa atoninnas
Mc¥inney SW-5H Moderate: Moderate Severce: Severe and Severe Severe and Fair Poor Poor
My and SM water and slopoy modarates and moderates and
. trans-~ slights alopcs alopey moderate: slope; Poor
missiony alope less stoniness slopey stoninean
slope; than 15% stonin-
slopes moderate ess
qreater
than 30%
aevere
.
Munson Severes Moderate: Severe: Severe: Savere: Severet Poor roor Poor
tin slope slope slone sione slope slope
Myers ML and fevoerny Noderates Saveres Severns Severelr Severe: roor Unsuited Poor
nn M water front water drainaney water neasonal .
trann= action tahlny water tableg water
missiony permea= table frost tabley
surface bilivy action drainage
: stability;
corpac=
tability
Orofino aM Severces Cevere and  Severe: fievere: Severes Severe: Poor Poor . Poor
0o wvater .mnderate: slope; slobe; alope; slopey
trynn- alopey shallow to ahallow to  deoth to  thicknens of
wizatony depth to bedrocky hedrock bedrock material
Alope tmner- expnaed
meabley bedeoak
hedrock

type




Table II (continued)

Pegree and ¥indo of Limitatione Por:
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Sultahility am a Source of:s

Unified
Soil Septic Tank
Land System Clansif- Surface Mass Soil Absorption Dwellings Area Typo Sand
and Map ication Froaion Movement Finlds Shallow Without Sanitary Road and
Symbol System Potential Potentinl (Intensive Use) Excavations Rascments Landfill ¥ill firavel Topaoil
Osoyooa SW and Severes Slight . . Moderate and Severe: Sliaght . , Moderate Good Good Poor
Os sM surface severe: texture, . and
stability permeahiltity; severej
- phosphorus permeability
firationg
Alope
Park Rill SW and Severe: Slight ., . Moderate: Severes Slight , . Moderate: fiood Good Poor
Pr SMm surface permeabilityy texture permeability
stability phosnphorus
fixation
Penticton ML Severe: Severe: Moderate: Slighty Moderates Slight: Poor Unsuited Good and
Pn surface shear permeability; alopea shrink= slopes Fair
stabilityy strenqthy slopes qreater swell qreater
comnacta- frost nreater than than 15% poten-— than 8%
bility action; 15% severe severe tial; moderate to
sink holes frost scvere
actiony
alopes
qreater
than 15%
scvere
ftichter W, SwW Savercy Severar Sevares Severen Scveres Severoes Poor Unsuited Poor
Rr and SM alope slope slopey slope) alope alope .
. shallow to ahallow to
bedrocky hedrock)
stonincaa stonineas
Roy CW, GM, Slight to Slight . ., Severe: Severe: Moderate: Severe: Good Good Poor
Ry SM and severe: stoniness; texturep drainage; permecability; and to
ML water water drainagey atoniness stoninesa) Fatr foor
trans- table; per- water drainage
miscinng mcablility; table
compact=- phosnhorus
ability fixation
Sheep Rock P and Severe: Moderate Scverc: sloney Severe: Severe: Saveres Poor roor Poor
Sr oM water and stoninecssy alope; slope slopey
trans- severet shallow to shallow to thicknesn of
miasasiony nlopey hodrocky bedrock matcrials
nlopa depth to oxpoued hed-
impee~ rock
neablaj
frost
action
Skaha S Severe: " Moderate Severe: Severe: Severer Severet Poor Poor Poor
Sa water and alope; slope; alope; slope)
- trans- severes shallow to ahallow to  depth to thickness of
missiony alope; bedrocky bedrock bedrock material
slopa depth to exposed
imper- badrock
meablo
Testalinden GW and Slight Slight , . Severe: Severe: Moderate Severoy nnd Fair Poor
Te [ex] and stoninesn) textureyg and permeabllitys
moderates slopeg drainagey severes drainage)
nlopey water tahley water stoninessy atoniness
surface permeabilityy tahln aloney
stabilicy phosphe:os drainage

fixatiaa




Table II (continued)

Deqrea and Xinds of Limitations For:
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Suitablility as a Sourcs of:

Unified
Soll Septic Tank
Land System Classif- Surface Mass Soil Absorption Dwellinga Area Typa Sand
and Map ication Frosion Movement rields Shallow Without Sanitary Road and
Symbol System Potential Potential (Intensive Use) Excavations Bascments Landfill Fill Gravel Topsoil
Trout Lake ML Moderatet Moderate Moderate and Moderate Severe Severc and Fair Not Poor
Tl water and soverc: sleper and and moderate: Sulted
trans- scvere: permeability; severe: moderatey slaopey
missiony slope; shallow to slope; slope) stoniness
slope; shear bedrock ahallow to shrink=-
slopes strenqthy bedrocky swell
qreater hedrock stoniness potentialy
than 30% typey frost
suvere froat action
action
Twin Lakes sp, ap, S1ight to Slight to Maderate: Severet Slight Moderate to Good Good Fair
™ and SM severeg snevere: perrmeability, texturep to severes and and
alopaj slope phosphorus slope acveret slope; Fair Poor
surface fixationg slopey permeability
stahbility slope stonin-
ess
vaseux M, SW- Severa and Moderates Severe: Severet Severet Severet Poor Poor Poor B
vx sM, and moderate: slope slopey alope slope slope and
SM slopey shallow to Fair !
water tedrnck !
trans-
mission -
white Lake GH, SW- Scevere and Moderate Severe: Severe and Severe Severe and Poor Pair Poor :
Wl SM, and moderate: and slopey moderates and moderates to
SM alope; slighte shallow to slopey moderate; slope; Good '
. water slopey budrocky shallow to slopey thickness of
trana- depth to noderate bedrock; stonineas matcriala)y .
missiony imper- on texture permcability :
surface meable outwash :
stahility |
H
Wolfcuh SW, GW Severe: Slight . . Mocerate Severe: Slight , ., Moderate Goed Good Poor
vib and SM surface and texture and scvere:
stability severey permcability
permeabilityy

1honspharua
firatlon
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Interpretive Guidelines and Suitability Ratings for Recreation

Se]ected recreation interpretatibns are deve]oped for land
. systems in tne Southern Okanagan Valley. - The recreat1on uses
consfdered'are: Campgrbundsi_picnic areas; play areas; horseback
rfding; and.pafhs and trails. .Canada'Land Inventory capab111ty
ratings for recreation are also discussed.13

| Recreation is ‘a major component of the 1ifesty]e and. economy’
.of the Southern Okanagan Valley. }Tne number of tourists who annually
' risit~the Okanagan region 1is aronnd 700,000, and is expected to-
increase to between 1.8 and 2.3 million within the next 50 years
'.[Consultative-Board, 1973]. . The Sonthern Qkanagan at present, "cabtures
the largest share of theutourist trade . . . and perhaps‘experiences v
the biggest prob]ems assoc1ated with over-use of mun1c1pa1 fac111t1es
during the summer months," [0 Riordan, ]973]

To sat1sfy present and future demands for recreational

opportunities.and to obtain a base for recreation p]anning,-a']and

(LA T

-assessment of recreational potentials should be undertaken.
| assessment is required to make full use of, and to be compatable with,
environmental conditions. It should indicate how the natural environ-

ment is a major factor in development, maintenance, and improvement of

]3The ratings were interpreted from the;Land'Capabi1ity for
Recreation map, Environment and Land Use Committee Secretariat, 1968.

]4An “inventory of natural attractions or recreational features
- should also be undertaken to complement studies on physical and bio-
lTogical- 1imitations for recreation use.
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recfeationa] facilities. Without this fype of assessment the total
cost of construction and maintenance of facilities wf]] be higher,
~ potential enVTronmenfa] hazards may not be avoided.(e.g. mass sbi]
erosion;'flooding, etc.), and'fu]]'use will not_be made of fhe envir-
onmenté] aftributés; Environmental. deterioration wiTlvalsé increase as a
- result of the use of unsuited sites for activities which are not
physica]]y-compatibie.
| ~ In this section aﬁ attempt is made to asséss-the degree of .
“Timitation or sujtability of each}1and'system for.se1ected reCreationd1’
activities.'®  This provides a foundation on which to build recre-
ational plans [Densmore and Dahlstrand, 1965];'-Crftefia are established,
-ahd_ratinQS‘made; for the degfee of 1imitatioh or suitability each land
system has for a recreation actiVity.A Table III shows the general
$ﬁitab111ty or limitation ratings(With the Timiting factors), given for
each recreation activity. | |
.Three_suitability classes are used. ‘They are defined as-

follows:

“None to slight limitations --° a rating of none to slight (good
suitability)indicates that if there are limitations
they will be generally easy to overcome without
special planning or management procedures.

Moderate limitation -- a rating of moderate (moderate suitability)

~indicates that the limitations identified can
generally be overcome with good planning, design or

management at a moderate to moderately high cost.

]SWater based recreation has been studied for the Canada-
“British Columbia Okanagan Basin Agreement [Collins, 1973].
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© Severe Tlimitation -- a rating‘of:severe (poor.suitabi1ity)
| jndicates_that even with.gobd.planning and-maﬁage-,
 ment the ﬁimitations will be difficu]t to overcbme.
Areas with severe limitations génera]]y are un-
éuitab]é, or require special and costly procédureé
to make them.suitable for a specified recreaﬁion-

use.

The criteria.ﬁséd‘for-estab]ishing»suitabi]itylratings have .
. been déve]oped from a number of sourceé. They “include: Hawes and

:Briére, 1974; Brocke, 1970; Cressman and ﬁoffman,-1968; Mohtgomery and
Edmihster, 1966;'and.wiscohsinIBureau,of Recreation, 1968; Specific |

references are also provided in the text where appropriate.

Campgrounds

A The criteria esfab]ished for determining the_suitabi]ity of
land systems fbr'campgrounds are discuséedﬂ | The criteria were developed
for intensive use (i.e. at Teast 30 units) with improvements such.aS'
.camping pads, picnic tables, water and sewage facilities and access
roads. ; |

| In determining suitability ratingslconsideration wasvgiven
to: wetness; flooding; pérmeabi]ity; slope; surface soil textﬁre;

coarse -fragment content; stoniness; depth to bedrock; and -vegetation.
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"~ Wetness: Wet soils are usually restrfcted in theif length
~and season of‘use. THey are unattractive due.to mﬁddiness and’because
of Soi] eohpaction and erosfon prob]ems They w111 ‘also limit the use
of we]]s and on-site sewage d1sposa1 due to the potent1a] for surface ,
and ground water po]]ut1on |

Soil wetness was 1nferred from soil drainage probertfes.

Rapidly to moderately well drajned-soils (whichvafe not wet for ]ong. |

“periods of the year) have few limitations. ©

Poorly drained and very
poorly drained soils (which have water at or near the surface for a

large part of the year) have greater limitations.

Flooding: " Flooding seyere]y ]1m1ts the suitability of an
~area for campground use. Pekmanent.structures such as bui]dings,'

“tables, rbads, and camp pads are damaged by flooding. The use of wells
and on-site sewage disposal is also limited due to potential ground
and surfeee,watef bo]]ution. |

o Areas subject to frequent f]oeding.(inferred_from soil
mofpho]ogy,and vegetation) were considered to be severely limited for

‘campground use.

| Permeability: Permeability is the abi]ity of soil to

transmit water and air. Soils with a high clay content have slow

: permeabi1ities‘often‘resulting in wet and sticky soils for prolonged

]6For an explanation of these terms see, “"The System of Soil
Classification for Canada," ]910 _
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periods; Sands and gravels have rapid permeabi]itiés'Which provide

“few wetness limitations.

Slope: -~ The angle of‘slope'is a major limiting factor for
CampgrOUnds.v As the angle of slope increases-théléosts for constfuctiOn '
-and‘maintenanéelof campsites é]so fncreaSes.' Soil erosion problems A
‘ associated_with use will also be‘gfeater on steeper slopes (e.qg.
paths.and‘trai1s).

| Slopes less than 9 percent genéra]]y provide few slope 1imi-_-
tations, whf]e.s]opés gréaﬁér‘than-IS percent were considered to bé

severely 1imfting.

Surface Soil Texture: Surface soil texture caﬁ'be used to
infer pfoperties of soi1‘permeabi11ty'and cohesion. Perheabi]ity, |
the abi]ity of liquids and gases to move through the soi],.is-directly
related to soil texture.  Cohesion, or the -ability of soil to stick
vtogether,‘is the primary factor-affectfng éurface stability. Soils hﬁgh
fn clay have slow permeabilities, kesUlting in wét and sticky soils.
On the other hand sandy soils are high]y permeable, but lack cohesion
when dry, making-them very‘erodablé and dusty-. Gravels which are
permEable, and loams which are permeable'with good cohesiVe properties, -
generally proVide few,téxtura] Timitations. Sands, clays and‘silty

ciays,'have a greater degree of limitation.
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Coarse Fragment Content As the coarse fragment content

increases (1.e fragments between 3 mm and 10 inches 1n s1ze) the
costs for site»preparat1on and installation of camping facilities also
increase.” In addition a high coarse frajment‘content makes the o
maintenance ofvpaths and trails more difficU]t'becanse fine particies
necessary to-bind fragments are 1acking.
o A eoarse-fragment content 1e$s than 15 percent generally
' provideS»few limitations. for use. - Soils with more than a 50 percent

coarse fragment content have significant limitations.

Ston1ness Stoniness refers -to the reiative proportion
“of stones over 10 1nches in diameter in or on the soil. As the content
of stones 1ncrease:the costs-for site preparation and installation of
facilities a]so_increase. In-addition, stony,Soils are generally
inconvenient to the user. o |

Soils that were exceed1ng]y or excessively stony were con-

s1dered to have a severe 11m1tat1on for use. 17

Depth to Bedrock: Soils that are shallow to bedrock

“(less than:5 feet) require greater site preparat1on for intensive

campsite use. Soil drainage may be a prob]em part1cu1ar1y if on-
site sewage disposal is considered. Establishment and maintenance
7

For the explanation of these terms see, “The System of
So11 Class1f1cat1on for Canada," 1970.
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of vegétation is also generally more difficult due to decreased

; water,hoiding-capacity of the soil.

Vegetation Considerations: A review of the literature

provides little informatibn'about criteria.that might'be used'to' 

‘evaluate the different tybes of vegetdtibn in the studyvarea for

recreational activities. Although it 1s.difffcu1t to make generaliz-.

ations owing to the lack of_basic studies, three vegetative factors.

were considered. . These were: '~ the relative resistance of vegetation

 to disturbance; the ability to recover fo}]owing.distukbanées;fand

general attractiveness,

(a)

Resistance of vegetation to disturbance.  Ground cover

‘vegetation helps not only to maintain the aesthetic

attractiveness ofvan area but ii also plays a significant-
role in preventingvsoi1.erbsion and‘dust problems. Ground
cover provides the mbst important methpdé»of eroéion
preventiqn"and'contro] [Stevens,‘1966]f

To prevent soil trémp]ing and erosion a 1arge per--
centage'of tall shrubs and grasses is desirable. Tall
shrubs, which are both difficult to trample and restiict .
wandefing, tend to be re]afive1y:to1erant tobrecreationa]v
pressures. . Shrubs with a low stature are more suscep-'_“
tible to framp]ing and breakage. A_thiék cover of

perennial grasses (e.g. pinegrass Calamagrostis rubescens

“and Idaho fescue Festuca idahoensis) also protects the

soil surface from disturbance.
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4(b) Abi1ity to recover from disturbances.’ Some_vegetation
| Acassociations are extremely slow to recover from
disturbances caused by recreational activities. These .
associations are usually either in'very‘dry [Beardsley
E and Wagar, 1971] or cold c]imates._ The'bio_sagebrusn
(Artemisia trzdentata), ponderosa p1ne and alpine zones
1.genera11y have slow to very slow recovery rates fo]]ow1ng
disturbances [McLean and;T1soa]e, 1972; Willard and Marr,
..]971]. | The Douglas fir and‘suba1p1ne.fir zones genera11y

have moderate to good rates of recovery.

(c) Attractiveness.: Tne'considerations used in assessing
fhe attractiveness of vegetation for recreationa] activi~d
ties were: the presence of tree:coVer;'density of vegetation;
and the variety of species present. | | |
Tree cover is an 1moortant requirement for manv
‘activities (e.g. camping and picnic s1tes) It'provides
both shade and a sense of "privacy." |
Density of vegetation also affects the general
attractiveness of an area for use. Verv dense vegetation
(e.g. stagnant-Lodgepo1e'p1ne Pinusicontorta»stands)>tend
‘to restrict movement the potent1a1 for viewing and the
' amount and var1ety of ground cover |
Areas having a large var1ety of species are more
._attractive for aesthetic appreciation and nature studies.

'Another'important'consideration is the period of flowering.
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For example, areas having a 1arge‘variety;of species'wh1Ch
ffower 6ver avshokt time period'(a1pine and upper timbér—v
line regions) atg particularly attractivé fof,viewinj (but
 are extremely sensitive to distqrbance)h
Table ITI shows the deQree»of}Jimitation of ‘each land

. systenm for'campgkound use.

“ Picnic Areas

fhe critefia estéb]ished for determinfng‘the;sUitabi]ity bf.‘

Tand systems for picnic areas are discusséd.‘ The criteria were
deve]oped'forvre]atively intensive‘picnic use (i.e. at least 30 units)
with jmpfovements'such-as access roads, parking ]ots,_fab]es and'
sewage faéi]ities.

| In determining suitability ratings consideratidn wasbgiven :
.to: slope; f]ooding; surface soil textuke; coarse fragmeht-tonteﬁt;n
wetness;'compactabijity; and vegetation. “With thé‘exception of
vcdmpactabi]ity and:vegétation, the criterid used,to'assess:suitabile
ities for picnic areas_haVe‘virtually the samellimitations as those
used to assess campgrounds.]8_ Thbse.wishing more-detafled;information

on the criteria should consult. the appropriate heading-in'the campground

‘section.

18However fbr less intensive use,areas subject to flooding
are often adaptable for picnic areas during the summer months.
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Soil Compactionf. . When sOiis are compacted there is a break-

down of so11 structure and a decrease in soil poros1ty 19 As a conse-_"
quence 1nf11trat1on rates of soils are decreased thereby.;ncreas1ng
the potent1a1 for surface runoff and erosion. v

| To est1mate 5011 compact1b111ty, soil texture was used
Coarse textured grave]s, sands and sandy loams, with their re]at1ve]y
]arge sized part1c1es, prov1de few ]1m1tat1ons Moderately fine:

textured lToams and silts, wh1ch have: 1arge amounts of f1ne and coarse

particles, have greater 11m1tat1ons.

Vegetation Considerations: Picnic areas will probably'be

concentrated along water bodﬁest(i.e.:lakes, rtvers and streams).

'The riparian vegetation found along these water bodies'is.
]uxur1ant compared to the typ1ca1 p]ant assoc1at1ons occurring in the ‘
area. - In general, r1par1an vegetat1on has a h1gh rate of growth and ‘
| we]] developed ]ayers (i.e. trees, shrubs and herbs). As a result of
both the h1gh growth rate and the vegetat1on compos1t1on (especially
the shrubs), these sites are comparat1ve1y res1stant to disturbance.
Following d1sturbance by recreat1ona1 activities these sites should be
able to recover relatively well, providing severe s0i1 erosion’did

not occur.

, - 195011 compaction is discussed more fully under “Surface Soil
“Erosion," in the section "Interpretive Guidelines and Su1tab111ty
Rat1ngs for Eng1neer1ng "



| ]51;

Consideration shouid be given toiattractivaneSS of the

vegetatfon!‘ In particular,'tree‘cover is desirable td‘pfonde‘shade.
.Tne‘density of_vegetatidn'should also be'conSidered, Very’dense - |
vegetat1on (e. g some Engelmann-sbruce Picea engelmannii stands) wi]j
be genera]ly unattract1ve for use if movement in the area is restricted
; (and can be unattractive because they provide sha]ter for insects" |
such as_mosquitoes) | | |

| Table III shows the degree of Timitation of each 1and

: system for p1cn1c areas.

Playing Fields

Criteria were;estab1ishéd for determining tha suitability '
of land systems for playing fields. The cniteria are based dn.the
’-assumpt1ons that the sites are at least two acres .in size and w111 be K
used for organized act1v1t1es such as p]aygrounds and athletic fields.
Special consideration was gdven to the valley bottoms, for p]ay1ng
fields will probably be‘associated with either large cambgrodnds
or urban areas. | ”

Piaying fields are subject to heavy foot‘traffic.. fhey'
require level surfaces which are well drained and free‘from'any
obstrdctions (such as stones). The. surface soil texture should |
provide abfirm surface. F‘Themsoi1 should also be able to support
the gnowth of grasses. | |
| | In determining suitability ratings donsideratidn was-given

© to: surface soil texture; permeability; wetness; flooding; depth to
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bedrock; stoniness; s]ope ahd the abi1ity of soj] to sustain é
vegetative cover.  Except fdr siope and vegetation,the criférﬁa'uséd ’
to assess'suitabilities:fok p]aying fié]dé are virtua]]yvtheisaﬁe as
those usédvto_asséss campgrounds. - Those wishing more information' :

should refer to the appropriate,heéding in the campground section.

',7S1ope: . ,Pérhaps the m0st 11miting factor"for'playing fields -
is slope. Slopes less than 2 percent genefally-provide few limitations
for use. Slopes greater ‘than 9 percent are severely limiting.

\

- Vegetation Considerations: o AVegetation.growth is usuaT]y

requiréd on-all areas not surfaced. Consideration was given to_the ‘
5611.c0nditiohs_which will affect the establishment or mqintenancé of
grasses -- specifica]]y, solub]e saft content, pH, and organ1c matter
in the soil. o

Table III showé.the degree of limitation 6f each land

system for playing fields.

Horseback Riding

Criteria were estab]iéhed for determining the suitability
,Of land systemSvfdrlhorseback'riding. The criteria are designed for
- use of areas as they occur fn nature, i.e.»without major cuts and -
fills for‘trail construction. Two assumptions’were‘made: firstly, -
that natUra] vegetative cover s presehf;.and secondly that the trail

 design fits the landscape (to minimize environmental impacts).
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Horseback riding is particu]ér]y hard on soil and
'Qegetation{ The hoofs of horses Compact‘the soil -and break down
jts_strUcture. They aiso dig up tﬁe soil surface, especially when
ga]Topfhg._ This destroys the ground vegetation.cover and - loosens the.
_ surfate sOii, making.it high]y'susceptib1e to water and wind erosion;
In detefmining suitability ratings consideration was given
to: the sUrface soil erosion potential; drainage; slope;. stoniness;

and vegetation.

Surface Erosion Potential: The .surface erosion potential

ratings (engineering'secfipn) were used to.determine the general
trafffcébility Qf each»iand system; Consideratidn was given fo;the
potentia]’watef infiltration and transmission bropertiésvof_éoils,
surface'sbi1 stability, slope, and soil compactabi]ity. 
| In‘general, soi]s"on gent]eAs1obes with a sandy loam to
“Toam texture wefe considered £0»ha9e the most suitable characteristics

'er horseback riding.

Drainage: So0il compaction and erosion is potentially
more serious on poorly drained soils. Soil having poor and very poor

drainage were considered to be severely limited fok use in horseback
20 ‘

riding if site deterioration is to be avoided.

20For an explanation of the terms see, "The Sysfem of Soil
Classification for Canada," 1970. '
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,§19E§; . Slopes should be generajly less than 15 percent
for‘horsebéck.riding [Southeastern'wisconsin Regional Planning
Commissioh Land Use - Transportation‘Study, ]966];' However, trai]S_
.'for;hbkseback riding, as with hiking trails, can- be designed to fo]]bw
.Eontours and other Tahdscape features. For this reaéon slopes less
’ thah 30 percent were generally considered to provide few limitations

- for use. S]opes‘greater than 60 percent were consideréd to be

severely Timiting.

»Stoniness: : Stony and very stony soils increase the costs .
for t?ai].conétruction and maintenance. 1In addition, these soils are
.generally inconvenient for horseback riding. The guidelines used for

stoniness follow those developed in the section on campgrounds.

- Vegetatjon Consideratfons: | Consideration shohid be given
to.the density of vegetation, its}sensitivity to disturbance and
ability_fo réﬁover from disturbances.
| Dense vegetation (as‘is common " in suba]pine fir;Thbies

,Zasiqcarpd] and.Enge]mann spruce forests) requires.a larger effort
(expense) to'c]ear a trail wide and'highlenough for horseback riding.
Dense vegetative is also less desirable because it tends to restrict
-viewing,
Due to the high potential fof soil erosion‘by horseback
. riding, the relative resistance of vegetation to diétursance and its
ability to recover fo]]owfng disturbances.shou1d be considered. Alpine,

dry sagebrush and ponderosa pine regions have a high potehtial to sustain
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séVere_vegetation-damage'due'to horseback riding‘(particu1ar1y on
sand and 1bamy‘sand soils). | |
| Tab]é ITI shows the degree of limitation of each land system

. for horseback riding.

Paths and Trails

Criteria were established for determining the suitability of
‘land systems for paths and trails. The criteria are designed for
‘areas to be'used as they occur in'nature.. Two assumptions were made. .
Firstly, that natUra] vegetation cover is present. Second]y, thatvthé
.btrail design fits the landscape. .This means.that‘on steepef slopes
different trail designs aré fequired to minimize}enVironmenta]Iimpacts
(e.g. make trails narrower,'use switch backs, etc.). |

Selection.of suitab]é sites or routes for paths’and trails
isfdependent'on many.factofs, both physical and biological.  In planning
trails, “the_}océtionlis the szt important feature in a park trail.
If it is made interesting by running. through scenic areas and by points
of interests, the trai]vwi11 be popular even thdﬁgh its construction
_1s poor. Converse]y;‘é well constructedbtrail is unsatisfacfory if it
" does-not give the Hiker a fee]iﬁg of being close to nature," [British
Columbia Provincial Parks Branch, 1972]. |

| In determining suitability ratings, cohsideration was given

to: surface soil texture; pekmeabi]ity;'wetness; flooding; slope;
coarse fragment content§ aspect; and vegetation. Except for slope,

aspect and vegetation, the criteria used to assess suitabi]ities for
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paths and trai]s.are virtually the same éé those used for campgrounds.
For more detail_the user shou]d'consu1t the appropriate headihg in.

‘the campground section.

.§199g;-  " The angle of slope considered suitable for inten-
sive uée of paths andvtrails is 15 percent or less. However, bécause
paths and trails are narrow and can be‘designed to follow contoufs,
~slopes less than 30 percent were gehefa]]y considered to pfovide
few limitations for use. S]opes greater than 70 percent were condeered”v
to be severely limiting (but you can still cross these areas on the |

contour).

Aspect: Aspect, or exposure to the sun, is an important

~ consideration in trail location. South and west facing_s]opés'are |
generally drier, warmer, have more open vegetative cover_and”a better
viewing opportunity.than north and easterly aspects. in general,
southerly aspects will be important for use at mid'and high elevations

because of their warmer temperatures and longer season of use.

| ' Vegetat1on:v Probably the most 1mportanf'consideration
.for vegetation is its attractiveness. Trails should be located so as
to traverée a wide variety of p]anf communities. Variety in vegefation
-~ cover will make the frai] more attractive.ﬁhan'a_trail located in
~ essentially homogeneous vegetation. |

The relative resistance to and ébi]ity fo reéover'from
disturbances should also be considered. .IntensiV¢ trail use in a1p1ne

and dry sagebrush areas creates a potentia] for severe vegetation
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daﬁage which may-requfre a long period of time to recover‘to its
previous condition. | |

- Table III;éhows the degree of ]imffation of each land system

for paths and trails..
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TABLE III

Suitability Ratings and Limiting Factors for
Selected Recreation Activities

Degree and XKind of Limitations Fori

Land System C.L,I. Recreation
and Map Campgrounds Picnic Areas Playing Ratings and Other
Symbol (Intensive use) (Intensive use) Fields lorseback Riding Paths and Trails Comments

Allendale " Severc and mod- Severe and mod- Sevare: Severe: Severe and mod- C,L.I. class 6;

Ae erates surface erates: surface surface surface erosion erate:; surface topographic
soil texture; soil texture; so1l potential; veqg-~ soil texture; patterns and
veqetation vegetation texturey etation density vegetation vegetation
attractiveness attractiveness slope attractiveness features

Anarchist Severe: Severe: Severe: Severe: Moderate: C.L.1. classes

At slope; depth slope slope; surface erosion slope; vegeta- 6 and 5; topo-
to bhedrock depth to potential; slope tion graphic patterns

bedrock attractiveness and vegetation
featurcs

Apex Severe: Severe: Severe: Severe: Severe: C.L.I. class

Ax slope alope slope surface erosion slope; aspecty dominantly 6y

inclusion of 2 !
and 3; veqetation,
viewing, topogra-
phic patterns and
skiing features

potentialsy slope veqgetation

attractiveness

Beaverdell Moderate and Moderate and Severe and Moderate and Moderate and C.L.I, class

Bl severes severe: moderate: severe: surface severe: dominantly 5;
surface soil surface soil sur face erosion poten- surface soil topographic
texturey texture) soil tial; vegeta- texture; veg- patterns, !
vegetation vegetation texture; tion density; etation attrac- vegetation and :
attractiveness attractiveness slope and susceptib- tiveness some upland wild-

. ility to life features .
disturbance
Bluff Severe and mod Moderate and Severe: Moderate to Slight . . . . C.L,I. classes 3,

B erate; severe: slope; severe: 4,5; upland wild~
slope; stonin- slope; stoniness surface erosion life, topoqraphic
ess}y coarse stoniness potential; patterns, vegeta-
fragment stoniness; tion, viewing, wet-
content vegetation land wildlife, cul- '

sensitivity to tural landscape pat-
disturbance terms and organized
camping
Carmi Moderate and Moderate and Severe and Moderate and Moderate and C.L.I, class 5;. .
ci severe: severet nodnrrate: severe: severe: topographic and (
surface soll vegetation surface surface surface soil cultural land- :
texture; slopey attractivencsa; soil erosion poten- texture; ston- scape patterns, )
coarse frag- surface soil rexturey tial; vegeta- iness; vegeta- historic sites,
ment content) texture; ston- slone; tion sensitiv=- tion sensitivity landforms and :
vegetation iness; salopey stoniness ity to, and to and ability small surface
attractiveness vegetation ahility to to recover from water features .
sensitivity recover from disturhbances '
disturbances
Columns Severe:r Severe: Severe: Severe: Moderates C.L.I. class 5)
Cs slope; depth slope slopey surface slope; topographic
to bedrock dapth to erosion poten- veqgetation patterns and
tedrock tial; veqgeta- * attractiveness vegetation
tion density; features .
slope
Culper Severe: Severe; Severes Severe: Moderate: C.L.1. clasa 6;

Cr slope; depth slope surface slope; dominantly
to bedrock erosion poten- veqetation topographic

tial; slope attractiveness patterns and
veaqetation

featuren
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Land System C.L.I. Recreation
and Map Campgrounds rlenic Areas Playing Ratings and Other
Symbol {Intensive use) (Intensive use) Fields Horseback Riding Paths and Trails Comments
Gregolire Modera*te and Moderate and Severe: Moderate: Slight . , , . ., C.L.,I. class
Ge severe; rReveres alope; surface eros- dominantly S;
slope; coarse alopey stoniness ion potentialy topographic
fraagment con- vegotation vegetation patterns and
tant; (minor attractivenesnaj density vegetation
inclusions of (minor inclus~ features
slight ions of slight
limitations) limitations)
Hestor Severe: Severe: Severey Severe: Severes C.L.1. class 5y
Hr slope slope slope surface eros- slope topographic
ion potentialy patterns and -
slope \ vegetation
features
Inkaneep Severe: Severe: Severe: Severe: Severe: C.L.I. class
ip slope; depth slope slope; surface erosion slope; vegeta- dominantly 43
to bedrocks depth to potential; slope; tion sensitiv- inclusions of 3 and
sensitivity bedrock vegetation sen- ity to, and 5; topographic
of vegetation sitivity to, and ability to patterns,
to, and ahility ability to recover from vegetation and
to rrcover from recover from disturbances viewing features :
disturbances disturbances .
Keogan Severe: Severes Severe: Severe: Severe and C.L.I, class
Kn slope; depth slope slope; surface erosion moderatet dominantly S;
to bedrock depth to  potential; slope; slope inclusion of 3, :
bedrock vegetation upland wildlife,
sensitivity to topographic
disturbance patterns, vegetation
and viewing features
Kilpoola Severe: Severe and Severe Moderate and Moderate: C.L.T. class
Ka slope; veqe- mnderate: slope; severe: surface vegetation dominantly 4;
tation slope; veg- depth to erosion poten- sensitivity to, topographic
attractiveness etation bedrocks tial; vegeta- and ability to patterns, vegeta-
(lack of tree attractiveness stoniness cticn sensitivity recover from tion and viewing
cover); depth and sensitivi- to and ability to disturbances features
to bedrock ty to recover from -
disturbance disturbance i
Kinney Severe and Severe and Severe and Severe and Moderate and C.L.1, classes 4,
Ky moderates moderate: moderate: moderate: severe: 1,2, and 5; wet=-
wetness; flood- wetness; flood- wetness; surface erosion wetness; flood- land wildlife,
ing; surface inn; surface flooding; votentialy ing; surface cultural land-
soil texture soil texture surface drainage; vegeta- soil texture Bcape patterns, .
soil tion density organized camp=-
texture; ing, anqling and :
permeability historic features
Kobau Severe: Mnderate and Severes Moderate and Slight and C.L.I, classes 4 .
Ku slépe; depth scveret slope; severes moderate;s and 5; veqetation,
to bedrock; slope depth to surface slope topoaraphic patterns,
vegetation bedrock erosion poten-~ viewing and special
attractiveness tial; slope man made features
Kruger Severe; feverey Severe; Severe: Severe and C.L.Y. class 4;
Kr slope; depth slope slope; surface erosion moderate: topographic patterns,
to bedrock depth to potential; slope; slope: coarse vegetation and
. bedrock; vegetation fragment viewing features
stoniness sensitivity to content i
disturbance :
Lawless Severey Severe and Severes Severe: Moderate: C.L.I. class
Ls slope; veg- modarates slope; veqetation veqetation dominantly 63
station attra-~ slope; veg- stoniness density; attractiveness) topoqgraphic patterns
ctiveness etation surface eroaion slope and veaectation '
{drnaity of attractivenesas potential features; inclusions

veyctation)

of 3, with viewing
and skiing featurea




Table III (continued)

Neqrae and Kind of Limlitationa For:

160

Land System

C.L.I, Recreation
and Map Camparoundn Picnic Arcan Playina Ratings and Other
Symbol {Intenoive uae) {(Intonniva ume) Ficlds Hioraeback Riding Paths and Traila Commonta
Louie Severe: Severe: Severe and Moderate and Moderate and C.L,I, classes 3
Le surface soil surface soil moderate:r severe: severe: and 4; vegetation,
texture; ston- texturesy surface veqetation stoninessy topographic patterns,
inesasy veg- stoninessy soil sensitivity to, surface soil viewing and wildlife
ctation sen- vegetation texture; and ability to texture; features
sitivity and sensitivity slopes recover from vegetation
general lack and qeneral stoniness disturbances; sensitivity
of tree cover lack of trece surface erosion
cover potential;
stoniness
Manuel Severe: Severes Severas Severe: Severe: C.L.I, classes 5 and
M1 slope slope slope surface erosion slope; 6; vegetation,
potential; slope aspect topographic
pattern features
Marron Severe and Severe and Severe: Severe and Moderate and C.L.1. class
Ma moderate: moderate: slone; moderate: slights dominantly S;
slope; depth slope depth to surface erosion slope veqgetation and
to bedrock bedrock potential topographic
. pattern features
McGregor Severe: Severe: Severe: Severe: Severes C.L.I, class 4;
Mg slope; depth slope slopes surface erosion slope; viewing, vegetation
to bedrock depth to potential; slope stoninessy and rock formation
bedrock vegetation features .
sensitivity !
to disturbance ’
McIntyre Severes Severe: Severe: Severe: Severe and C.L,I. classes § :
Mc slope slope slope surface erosion moderates and 6; viewing, :
: potential; slope slope; surface landforms, small
soil texture surface waters,
vegetation and
topographic pattern:
features
McKinney Severe and Moderate and Severe: Severe and Moderate and C.L.1. classes 6
My moderates severey slope; moderates slight: and 5; vegetation
vegetation slope; vege- stoniness veqetation density; vegetation and topographic
attractiveness) tation surface erosion attractiveness; pattern features
slope; coarse attractiveness potential slope; coarse
fragment fraqment
content content
Munson Severe: Severey Severe: Severe: Severe and C.L.I. class
Mn slope slope slope surface moderates dominantly 5y
. erosion slope topographic
potentialy patterns,
slope vagetation and
. viewing
features
Myers Severe and Severe and Severe and Sevcre: Severe and C.L.I. class 4;
Ms moderates moderates moderate: surface moderates topographic
wetnessy surface soil wetnessy crosfon wetnessy patterns, .
surface soil texture; wet- surface potentialy surface soil vegetation, .
texture nesass soil drainage texture viewing and H
compactability texture historical H
. fcatures t
|
Orofino Severey Severe: Saeveres Severe: Severe and C.I..I. class {
(o) slope; depth slope alopey surface moderates dominantly 5) H
to bedrock depth to erosion alope; topoqraphice !
bedrock potentialy stoniness patterns, i
slope vegetation and }

viewing features
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Land System C.L.I. Recreation
and Map Campgrounds Picnic Areas Playing Ratings and Other
Symbol (Intensive use) (Intensive use) Flelds Horseback Riding Paths and Trails Comments

Osoyoos Severe: Severe: Severe: Severe: Severe: C.L.I. classes 4,

Os surface solil surface soil surface surface surface soil 3 and 2; angling,
textures; vege~ textures; soil erosion textures; vege- beach, organized
tation attrac- vegetation textures; potentialy; tation sensiti~ camping, vegetation,
tivenecss (lack attractiveness, slope vegetation vity to, and viewing, topographic
of tree covers): and sensitivity sensitivity to, ability to patterns, cultural
vegetation sen~- to, and ability and ability to recover from landscape patterns,
sitivity to and to recover from recover from disturbances and historical

ability to rec-
over from dis-
turbances

disturbances

disturbances

features

Park Rill Severe:
Pr surface
soil texture;
vegetation
sensitivity
to disturban=-
ces

Severe and
moderate:
surface soil
texture;
vegetation
attractiveness
and sensitivity
to disturbances

Severe and Severe:

moderate:
surface
soil
texture

surface erosion
potential;
vegetation
sensitivity to,
and ability to
recover from
disturbances

. erate:

Severe and mod-
surface
soil texture;
vegetation sen-
sitivity to and
ability to rec-
over from dis-~
turbances

C.L.I. classes 4
and 5; topographic
patterns, vegetation
and viewing features

Penticton "Severe: Severe and Severe to Severe: Moderate: Q.L.I, classes 5,
Pn vegetation moderates: slight: surface erosion surface soil 3 and 4; cultural
attractiveness compactability; slope; potential; vege- textures; landscape patterns,
(lack of tree surface soil surface tation sensiti- slope; vege- topographic patterns,
cover) and sen- texture; vege- soil tex- wvity to, and tation sensit- historical, viewing
sitivity to dis- tation attrac- ture; {mod~ ability to ivity to and beach features
turbance; surface tiveness, and erate to recover from disturbances
soil texture sensitivity to slight on disturbances
disturbances fine sandy ’
) loams) .
Richter Severe: Severe: Severe; Severe: Severe and C.L.I, classes S
Rr slope slope slope surface erosion moderate: and 6; topographic
potential; slope slope; surface patterns and vege-
s0il texture; tation features
coarse frag- .
ment content
Roy Slight to Slight to Moderatae Moderate Modcrate and C.L.I, class
Ry severes severes and and slight: dominantly 5;
{highly {highly severe: severe; stoniness; cultural land-
variable) variable) surface surface surface soil scape patterns,
stoninessy stoninessy soil erosion texture; topographical
wetnesg; surface texture; potentialy wetness patterns and ’
surface soil stoniness; drainaage; ) historical
soll texturey wetness stoniness features
texture wetness
a
Sheep Rock Severe: Moderate and Severe: Severe: Severe and C.L.I. classes 5,
Sr sloney depth severes slope; surface moderate: 2 and 6; viewing, '
to bedrock; slope; vege- denth to ° erosion vegetation topographic
sensitivity tation bedrock potentialy sensitivity patterns, vege-
of vegetat- sensitivity veqetation to, and ability tation and
ion to, and to, and an sensitivity to recover skiing features
ability to ability to to, and from distur-
recover from recover fron ability to bances; slopey
disturbances disturbances recover from coarse fragment '
disturbances content
Skaha Severe: Severe: Severet Severe: Severe: C.L.I. classes S,
Sa - slopep slope slope surface slope; vegetat-~ 4 and 3; topo-
depth to erosion pot- fon sensitivity graphic patterns,
bedrock ential; slopey to, and viewing, vegetat-
vegetation ability to ion and wildlife

sensitivity to,
and ability to
recover from
disturbances

recover from
disturbances

features
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"Land System C.L.I. Recreation
and Map Campagrounds Picnic Areas Playing Ratings and Other
Symbol {Intensive use} (Intensive use) Fieldsa Horseback Riding Paths and Trails Cormments

Testalinden Severe Severe and Severe Moderate and Moderate and C.L.I. class 4;

Te and moderate: and severe: slight: cultural lands-
moderatesr stoniness; modiezate; wetness; stoniness; stoniness; cape patterns,
stoniness; surface soil surface surface erosion ‘surface soil viewing and
coarse texture; slope; soil tex- potentialy texture; organized camp-
fragment vegetation ture; vegetation °* wetness ing features
content; attractiveness Stoniness; sensitivity to )
surface . slope; disturbances
soil tex- wetness

. ture; slopep

veqgetation
attractiveneas ,
Trout Severe and Severe and Savere: Severe and Moderate: C.L.I., class S
Lake moderate: moderate: slope; moderate: veqetation topographic
Te sloper vege- slope; stoninesa vegetation attractiveness; patterns and
tation vegetation density; alope vegetation
attractiveness attractiveness surface features
erosion
potential
Twin Moderate and Slight to Severe to Moderate and Slight to C.L.I. classes 5
Lakes severe: scvere: slight: severe: severe: and 4; vegeta-
Tn slope; surface (variable land {variable surface {variable land tion, topogra-
soil system} slope; land system)erosion system) surface phic patterns,
texture; surface soil slope; sur-potential; soil texture; rock formations,
coarse frag- texture; veqe- face soil slope; vege- slope; coarse small surface
ment content; tation sensi- texture; tation sensiti- fragment waters and
vegetation tivity to stoniness vity to content historical site
attractiveness disturbances disturbances features
and
sensitivity .
Vaseux Severe: Severe 'and Severe: Severe to toderate and C.L.I. classes 5,
Vx slope; vege- moderate: slope; moderate: slight: 4 and 6; vege-
tation attra~ slope; vege- derth to surface erosion slope; coarse tation, topo-
ctiveness tation bedrock potential . fragment graphic patterns,
(lack of tree attractiveness content viewinq, rock for-
cover) mation and historical
factors
white Severe: Severe and Severe and Moderate and Moderate and C.L.I. classes 4,
Lake vegetation moderate: moderate: severe: slight: 5 and 3; vege~

Wl attractiveness slope; vege-: slope; surface erosion slope; coarse tation, topo-
(lack of tree tation depth to potential; slope fragment graphic patterns,
cover); slope attractiveness bedrocks content rock formations,

stoniness small surface waters,
historical sites and
man-made features
Wolfcub Scvere and Moderate and Severe and Severe: Severe and C.L.I. class
Wb moderates: severe: moderate: surface erosion modcrate: dominantly 4;
surfdce soil surface soil surface potential; surface soil topographic
textures; texture; soil veqetation texture; vege~ patterns,
vegatation veqgectation texture; sensitivity to, tation sensi- veqetation,
sensitivity to, sensitivity slopn and ability tivity to and cultural land-
and ability te to and to recover ability to scape
recover from ability to from reccover from patterns, and
disturhances reécover from disturbances disturbances vieving
disturbances

features

C.L.1.

recreation ratings

were interpreted from
the Land Capability for
Recrcation map for
Penticton 82E, (1968),

’
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- Interpretive Guidelines and Suitability Ratings for Wildlife

 Preservation of wildlife is importéht>1n the Southern Okanagan

Valley. Variations in topography and climate, fkom,semi—arid‘valley

- bottoms to alpine peaks, have provided habitats suitable for a wide

variety of wildlife species [Brooks, 1973]. The local fauna is both.
diverse and unique, with severa] speciés being rare or absent in other
_parts of British Co]umbia;.such as California bighorn sheep, several
reptiles, horned toads and scorpions. |

Changing land use activities threaten the destruction of
some critfca] habitats -- particularly the Tlower elevation winter feed-
ing areas [SbaTding and Bone, 1969].  To maintain the abundance ahd
diversity of wildlife in the'SOUthern Okanagan Valley mbre detailed
information on specific habitat requirements of threated species must
be acquired. If these'habitat_requirements_cannot be maintained thé
vcépaéity of the 1and‘for wildlife production will be diminished.

The.most_crftfcalbwi]d]ife habitats_in the Southern Okanagan
Valley occur at Tow elévations. Lowef elevation s]opés and valley
bottoms provide important_winter and spring'ranges, Cold |
 tem§eratures_and.deép shOW'during the winter in upland areas, make
acéess to, and mainténance of winter rénges critica]‘for the'surv1Va1_
of Species such as California bighorn sheep and mule deer. Spring
ranges, also limited in extent,'provide'for rapid recovery of énima]s
'f0110wing winter'in preparation for reproduction and lactation.

An attempt was made to develop and apply a technique for

providing baseline wildlife information for régiona] land use planning.
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Informétion on the‘habitat_requireménts of selected wildlife species
wés_co]]ected; interpreted and pkesented in manner to faci]itate it '
consideration in fhe planning process. If is emphasized that information
- on specific habitat requirementé is based-on limited local knowledge.
»Because habitat requirements: for most species can vary considerably
at the local level [Luckhurst, 1974], the user shou]d'bé-aware‘that
thfs information does not replace more detaiied.Wiid]jfe investigations.'
Seven wildlife species were selected for.study: California
bighorn sheep; mule deer; white-tailed deer; blue grouse; ruffed grouse;
: spfuce grouse [Franklin's grduse]; and white-tai]ed'ptérmigan. For
each species base line habitat information on food, cover physiography
~and juxtapostion of}habitat elements (or habitat.interspersion) was
co]]ecfed, Suitability ratihgs were'then made.for the re]étive
ability of each land systém'(in their present condition) to provide
these habitat requirements. |
“The suftabi]ity ratings are defined as the capacfty of the
land system in its present conditioh to respond to management
"techniques'(inc]ddiﬁg-cdnsideration of the degree of effort or expense)
for a specific kind and intensity 6f use. The degree of effort is, "the
reTative amount ofvtime'and energy required to provide optimum habitat |
.. through.habitat manipd]atidn, forﬁeach.W11d1ife species considered,"

[Thomasson, 1973]. Three suitability katings were used:

Good suitability -- a good suitability rating means that the
" land system in its present condition has a high capacity
to provide the necessary:habitat for the species. Little

or no habitat manipulation is required.
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Moderate suitability -- é moderaté suitability rating means fhat :
‘the land system does‘not, ih its preseht condifiqn, provide:
" the necessary habitat for the species. A moderafe to
hoderate]y high effort and expense is required to improve

" the habitat.

.’Poor suitability -- a poor,suﬁtability'ratigg means that the land
‘system‘is.genera11y unsuited to meet the Habitat needs of |
the species. The land may réquire'a major_effort\and expense
to improve .the habitat; the 1ahd system may be virtua]1y lost
fdr'wildjife use'(e.g.-industfia]_orvurban deve]opments); or,h
due to the physical and bio]ogifal.makeup of the land system

it is-unsuitable for use.

California Bighorn Sheep

ThiéfseCtion attempts to identify land systems that.might
prOVide_suitdb1e Ca]ffoknia'bighorn shéep winter>and.ear1y spring
ranges, as shown inATabTe Iv. It was asgumed that abundant summer
range is available for'Ca]ifornia bighorn sheep aﬁd its protection
is not as crfticé] as winter range. B

'On the east side of Skaha and Vaseux Lakes is a small herd
of California bjghorn sheep (Ovis canadensis cazﬁfbrniana) numbering
around 300 animals [Spalding and Bone, 1969].  This herd is we11
known to many local residents and tourists who hunt, study, photograph

and observe these animals.



166

For several months during the winter this herd congregates on

lower slopes which are both warmer and essentially free of snow. These
lower elevation slopes make up the California bighorn sheep winter

range and are critical to the survival of the herd [Spalding and Bone,

1969].

Plate 77

This photo of
California bighorn
sheep was taken near
Vaseux Lake in
December, 1972.

The behaviour of sheep is based on tradition and they do not
normally pioneer into vacated habitats [Geist, 1971]. However, they
might have the potential to expand with intensive management (for
example by transplanting individuals into a new environment). The
suitability ratings are based on the assumption that land systems which
are not presently used by sheep, but which provide the necessary habitat

requirements, may be used in the future with intensive management.
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fggg;_ ~ The winter and ear1y'spring range}cpnsists of‘open
ponderosa pine (Pinus ponderosa) and grasé]dnd areas (with small amounts
of Douglas fir [Pseudofsﬁga menziesiij at highér elevations). They,'
feed primarily on the "hard' perennia]lgrééSes such as b]uebunch wheat-
_grass‘(Agropyroﬁ spieatum) and'Idaho fescue (Festuca idahoensis) but
alsd on forbs and browse [Mofrison, 1972].21 Annuals such as cheat-
'gras$ (Bromus teétOrum)varé often green in late wintey.and early spring
and aré grézed.A | |
Shrubs found on the range 1n¢Tude Saskatoon berfy (4melanchier
alﬁifblia), big sagebrush (Artemisia tridentata), bitterbrush (Purshia
 tridentata), squaw currént (Ribes cereum), Oregon gfape'(Berberis aqui-
folium), sumac (Rhus glabra),‘and wiid rose (Rosa spp.) [Spalding and
Bone, 1969]. Pasture sage (Artemiéia frigida) is important'whefe it
“occurs [Demarchiiand Mitchell, 1973]. |
‘Grass species include Sandberg's b]uegrassv(Poa.sandbergii),
bluebunch wheatgrass,.cheatgraSS, speargrass (Stipa comata) and Idaho

fescue (Festuca idahoensis).

Qggggg Forest cover is important where it is dense and
- forms an effective barrier to movement;.or where it reduceé the growth
of 1mp0rtant grasses and forbs |

w1nter cover consists of ponderosa p1ne and some Douglas
© fir at higher e1evat1ons [Spalding and Bone, 1969]. "In the early

spring the animals mové to open grass]ands

21Mormson found in the Ashnola River dra1nage that 91 percent
of the spring diet was grass. .
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Phyéiography: California bighorn sheep prefeh a»rocky‘

landscape within easy access [Capp, 1968]. In the winter they congre-
gate on Tower e]evation grass]ands ahd sohth facing, exposed, snow-
'free r1dges where snow depth is Tess than 1 foot. |

Since sheep feed very c]ose to the qround search1ng for high
quaiity forbs .and grass shoots, crusting (particularly where it 'locks'
_basturage close to the ground éurface) is detrimental. An‘ektreme1y

heterogeneous microtopography helps to reduce_crusting[

Juxtaposition: Bighorn sheep hequire a hearby escape

terrdin. This is usually within several hundred yards of .a feeding.
area [Oldemeyer et al., 1971]. The type of escape terrain required
1§_a rocky. inaccessible area to sheep's predators, not coveredvby

heavy timber.
Mule Deer

‘Thie seetion is concerned with identifying land systems that
-phovide suitable habitats for mule deer winter and -early spring ranges,
aé shbwn-in:Tab1e Iv. | |

The Southern Okanagan Valley provides a natural range fqr mule
deer (0Odocoileus hem?onus hemionus). 'Mule.deer are important to the . |
area as they are a major huntable and viewing speeies. They aiso
. respend we1] tovmanagemeht and are generally compatab]e with other Tand

use activities.
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- Mule deer occur at high e]eVatidnsbduriﬁg the summer
[Scheffler, 1972; Spalding, 1968]; With snowfall accumulation in late
autumh,mu]e-deer‘move dpwn to lower s1opes'f0r winter feedfng [Spalding,
1968]."- These lower elevation slopes, which have generalTy warmer

_temperatures and less snow, are important for survival of mule deer.

'fggé; Mu]é déer eét.primarilyvbfowse species thf0ughout
the year [Morrison, 1972].  The shrubs waxberry’(Symphoricarpos albus),
kinnikinnick (Arctostaphylos ﬁua-uréi), Saskatoon_bérry, snowbkush
'(Cednothus velutinus), sdopo]a”ie (Sheperdia canadensis), squaw currant,
sumac, mdck orangé (Philadelphus lewisii), willow (Saliz spp.), and red-
“osier dogwood (Cornus stolonifera) arebimpbrtant.food sources [Spa]ding,
1968]. Aspen (Populus tremuzoides), bitierbrush, big sagebrush, and
western choke cherry (Prunus virginiana) may be used locally.

- ‘Douglas fir is an important winter food, particu]arly where
_ shrubs_are not abuhdant and'during'periods of deep snow.
| | During early spring greenup, grasses are used as a source
Of food.  B1uebunch wheatgrass, Idaho fescue and cheatgrass are
 iﬁportant species [Hudson, 1974]. .Sandberg's'bluegraés may also

be grazed heavily [McLean, 1974].

Cover: . .The preferred winter cover is a mixture of trees
(ponderosé pine, Dodglas fir)'With a variéty of shkubs adjacent to
' vforesfvopenings.v Tree cover provides an escépe,habitat, protection
.from the climate (e.g. wind) and provides food in times of heaQy snow-
fall. In early spring open grasslands are preferred but tree cover is

| ﬁmportant during the day.
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Physiography: .Snow depth and cold temperatUres>appear

to be important Tn’determining the location of mule deer winter rangeé
[Capp, 1968;'Spa1ding, 1968]. Mule deéf migrate to ldwef é]evation
‘1grasslands aﬁd fdrestedbareas in winter, particu]arly'with heavy =
sndwfa]]S. In‘sprihg greenup they may move to even Tower slopes and

open grassland areas.

dJuxtaposition: Juxtaposition is important primarily as it

affects heterogeneity of vegetation -- a desirable charactefistic for
mu]e.deef. | | |

Huhan_dfsturbance and dogs constitute a major prob]em [King,
1974]. waever, mule deef may tolerate some human éctivity such as
Tivestock and logging. | They respond to patch logging of about 100

acres or less or where they can obtain cover within about 100 yards.

" White-Tailed Deer

This_portion-of'the study.is concerned with 1dentifying the

land systems suitable for'qse'by white-tailed deer, as shown in Table
IV. It is based on the assumption that there is Tittle éignificéntv
_eievétiona] migration for most animals.

Whiteétaj1ed deer (Odocoileus virginianus) is a significant
wildlife species in the Southern Okanagan Va]]ey.v They fecently spread
»into the valley from the Boundary region and appear to be increasing
in numbers as a resu]f of human activity [Spalding, 1968].

White-tailed deer are more adaptable to human a¢tiv1ty than

are mule deer. This gives them a competitive advantage.  Compared
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to mule deer they are‘diffiéﬁ]t to hunt because of theif skiftishness;
'théyAfespond better to human activity_(e.g; farming) being more |

Sécretive animéls;_and they have a significant reproductive advantage,
~with a.1arge'percentage of‘young does'breéding a year earlier and
adults producing twins more-often'[Kramef, h;d.].

White-tailed deer'are animals of the valley bottoms and ]oWeh
slopes [Spa]ding,-1968]. They do not migrate to the extent of mule
deer but father réﬁain inlandvardund vai]ey thfckets, floodplains and

| farm]ahd. | In the winter théy prefer slopes having‘less snowfall and

warmer temperatures.

| Food: White-tailed deer'feediin seepage areas such as
thfckets<along creeks.and floodplains. | They are 1essbdependent on
Douglas fir fok_fbbd than arg.mu1e deer. | |

vThey feed'primari]y on browée, ~ Important speciés_fnc]udé

western choke chérry, red-osier dogwood, Saskatoon berry, trembling
aspen, kinnikinnick, Oregoh grape (Berberis'aquifblium); wild rose
(Rosa spp.) and’Waxberry ~ Bitterbrush may be Tocally 1mportant
(although it does not read1]y show signs of be1ng grazed). In

~addition, forage crops such as alfalfa are used as a food ‘source.

ggnggi:' White-tailed deer prefer dense, low elevation -
-.thicket vegetation (i.e. trembling aspen, water birch [ Betula ocei-
'deﬁtalis];hawthbrn [Crataegus spp.], etc.). | In_summe} some animals
migrate to higher elevations buf a sizeable population stays 1n.the _

valleys around thickets and agricu]turé] areas.
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Physioqfaphy: " The general physiographic requirements are
'riparian vegetation along water courses at Tower e]evations. The
Tandscape is usua]]y.f1attér and. Tess varied than that used by mule
deer or Ca]ifornia_bighorn sheep. In the winter white-tai]ed deer -

move to warmer slopes with less snow cover.

JUxtaposition: . White-tailed deer respond well to'changes

| in land use. They are generally adaptab]e andgto]erant of human'
'act1v1ty as long as large areas of food and cover are not removed.
C]ear1ng of the Okanagan R1ver f]oodp1a1n may. have a 11m1t1ng

‘effect on the population as year round food and cover will be lost.

VRUffed Grouse

This portion of the studyJTS-conCerned with identifying land :
systems that_brovide suitable habitats'for'ruffed grouse, as showh‘ |
in TaB]e IV.. | | | |

Ruffed grouse (Bonasa umbeiZué) generally occur at lower
e]evations;'OFten along stream‘bottohs.' They have habitat requirements

similar to those of white-tailed deer.

Food: . ~Ruffed grouse tend to rely on vegetative growth of
deciduous trees and shrubs [Mussehl et al., - 1971]. They are associated
with species such as willows, alder (AZnus'spp;)Aand aspen [Weeden,

1967]. - Aspen appears to be the preferred species.
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In winter, twig tips and buds are eaten and also fruits of

specfesrsuch_as Saskatoon berry and western.choke cherry.

- Cover: Ruffed grouse prefer a heterogeneous cover of
deCidudus speéieé; They respondeeT1.to:habitat disfurbances by fire,
~ flooding, land cTeariﬁg, frost action and other activities whiéh create
a heferogénedus plant cover.

They dd'not to]erate heavy snow crusting,such as with open

aspen cover [Gullion and Marshall, 1968].

_ Physiography: | The important physiographic cohsideration
s the effect on vegetationié— both‘speciés divérsity_and.abuhdance,
and also landscape susceptability to distukbante (e.g!_f]ooding)._
Ruffed grouse occurvmafnly at lower elevations among deciduous
_végefation. There is no major migratfon pattern [Mussehl et al., 197T].

'_They are hardy enough to withstand cold winters.

Juxtqposition:v“ Ruffed grousé prefer wetter vegetation

.than-what normally occurs throughout the area (e.g. aspen) for food

and cover.

Blue Grouse

This\section 15 concerned with identifying 1and systems
‘that provide suitable habitats for blue grouse, as shown in

Table IV.
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Blue grdusee(Denaragapus obsﬁrﬁs)‘occur'in the coniferous
forests of the Southern Okanagan Va]]ey They are'a-migfatory species
w1thout a clear pattern of movement [Zwickel et al., 1968].»'In the
“winter they rely on a heavy Douglas fir or Suba]p1ne fir -- Engelmann
spruce cover. In the summer they migrate both vert1ca]1y and
~laterally seekihg'open cuts and'clearings, etc. for breeding and raising

their young.

Eggg} Conifer need]es make ue 80 percent or.more of the |
: Wintef diet.  Summer food 1s'variab1e due to fhe wide elevational
range of the speeies. .It_inc1udes,green'p1ants, berrieé; seeds and
insects (e.g. wild rose,blueberry [Vaccinium spp.] and:kinnikﬁnnick);

| King [1973] concluded that food pér'se is not important in

determining the distribution of blue grouse.

Cover: Biue grouse stay in dense Doug]asefir and subalpine
fir -- Engelmann spruce forests‘ih winter and early spring. They spend
~ ‘most of their time in trees for both-food and shelter. They prefer
a mature forest stand with:some_vegetation heterogeneity for ‘food.

In the summer,,they‘seek‘open areas and forest fringes for
raising'their young. They require some ceyer”(not heavily grazed |
sifes) to protect the-yeung frOm‘grOUnd_and aerial predators [Zwickel,

1972].
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Physiography: ' Physiographic requirements are reflected

in vegetation. .

,Juxtaposition: " Forest ecotones fmprove productivity,
particularly a Doug]aé fir -- deciduous ecotdne. HoWever,»juxta-'
position is generally of 1essér importance because blue grouse migrate
over. large areés.. Some birds have been found to migrate as far as

10 miles [Zwickel et al., 1968].

. Spruce Grouse .

This section is concerned.with identifying land systems that
‘provide suitable habitats for spruce grouse as shown in Table IV. The
Habitats required by Franklin grouse are essentially the same as those

of spruce grouse.

- Spruce grouse (CUnachites canadensis) , [Musséh] et al., 1971]
~occur in the subalpine fir -- Engelmann gpruce forests oflthé Southern

' Okanagan Valley. Théy are essentially a wilderness species, preferring
mature suba1pine‘fofests. Their hébitat'requiréments are somewhat |
' simi]ar to blue grouse except‘that they are more adapted to-Enge]mann'
spruce (Picea engelmanﬁii), subalpine fir (4bies lasioearpa) and
1odgep01e.p1ne (Pinus éqntorta)-than to Douglas fir. Migration is not

a major'consideration with spruce grouse.

Food: Winter food is dominantly spruce needles [Weéden,'

1967]. Needles of lodgepole pine also providé a significant food source.
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“Summer food consisfs of‘leaVes and berries.- Important
species inc]ude-grouseberry_(Vaccinium scoparium) , kinnikinnick; alder
and bunthberry (cornus cqnadensis), [wéeden, 1967]. ’ Mountain labrador

 tea (Ledwn glandulosum) may also be an important species.

Coverﬁ Spruce-grouse'depend on tree‘covek fhroughout'the
year. -~ They prefer a dense tree cover of Engelmann spruce for both -

escape and winter roosting.

~ Physiography: . 1”Physiography is important in its affect on

' vegetatioh;

.quxtaposition: - " Spruce grouse prefer a mature spruce forest.

However, extensive stands of pure spruce do not seem to-be attractive
..‘[Weeden; 1967].  Forest harVesting'activities will probab]y'not benefit

spruce grouse due to the removal of food and cover.

‘White-Tailed Ptarmigan

This section is concerned with 1dentify1ﬁg‘1and»system§ that
provide suitable habitats for whiteftailed ptarmigan as shown in
Table IV. | |
White-tailed ptarmigan (Lagopus leucurus) are adapted-to the

~alpine and uppek tree]ine‘regions [Weeden, 1967].
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i fggg;"v Snow conditions in winter (Octobekvto May) restrict
feeding primarily to shrubs. Winter foodvconsisfs of buds, twigs and
catkins of shrubs; particularly dwarf birch (Betula glandulosa),
[weeden, 1967]. .Other.food species -include b]ueberrieS'(Vaccinium
sppi), willows (SaZix.spp.), thé seed heads of sedges (Caréx spp.) and
leaves of'”d_ryas_(Dryas octopéta_la-)'. | | -
Summer food-for_thte-tailed,Ptarmigan includes new plant
gfowth'aﬁdvinseCts.v Buds and catkins of dwarf birch and willow are
particu1ér1y important, and also blueberry flowers and fruits, moss

capsules, pedicd]aris’and drya5'1eaves and caterpillars.

Cover:  Summer cover is minimal. Qpén rocky areas are
preferred. In winter white-tailed ptakmigan move lower to the fringes of
timberline [Weeden,'T967]. Some females migrate to .shrubby openings

in the‘sdba]bine forest.

Physiogkaphy:»} Alpine areas in general are the physio-

graphic requifement. Within the a]pine'white;tailed ptarmigan pfefer.
‘open areas with snow, precipitous slopes, rocky areas, rocky ledges,

valleys and glacial cirques [Chrest, 1971].

Juxtaposition: Juxtaposition does not appear to be

particu]ar]y important, possibly due to the diverse‘nature of the:alpine
and/or the fact that white-tailed ptarmigans habitaf requirements are |

poorly understood [Luckhurst, 1974]. |
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Openings in the subalpine forest.apparent1y provide 1mportaht
winter habitéts for female ptarmigan [Weeden, 1967]. Ski developments
and associated éctivities in the alpine and,timbér]ine.areas.wi11

| likely have an adverse effect on the species.
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Stability Ratings and Limiting Factors for
Selected Wildlife Species

Suitability and Kinds of Limitationa Por:
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Canada Land
Inventory Cap=
ability Class

Land System California White- 2 White=-
and Map Bighorn tailed Ruffed Blue Spruce  tailed Ungulates Waterfowl
Symbol ~ Sheep 2 Mule deer Deer Grouse Grouse Grouse Ptarmigan
Allendale Poor: Poor: Poor: Poor: Moderate: Good Poor: 4 7 (minor
Ae physio- physio-~ physio- food; foods moderate: foody inclusions
graphy; graphy; graphy; covery cover food; cover of 5 and 6)
food; food; food; physio=~ cover phys-
covery covery cover graphy iogr-
juxta~ juxta=- aphy
position position
-Anarchist Poor: Poor: Poor: Poor: Moderate: Good and Poor: 4 7
At physio- physio-~ physio- food; foods moder- food;
graphy; ‘graphy; graphyy covery cover ate; coven
food; food; food; physio=~ food; phy-
cover cover cover qraphy; cover sio-
juxta- gra=-
position phy
Apex Poor: Poor: Poor: Poor: Moderate Moderate:; Poor: 6, 4 7
AX physio-~ phvsio~ physio- foods to poor: food food;
graphy; graphyy granhy} covers food; cover;
foody food; food; physio~ physio- physi-
covery cover cover graphys graphy ograply]
juxta=- juxta-
position position
Beaverdell Poor: Poor and Poor and Poor and Moderatet Poor and Poor: 4 7 (minor.
Bl food; moderate: moderate: moderate: food; moder- food; inclusions -
covery physio~ physio- food; cover atet coven of 5 and 4)
physio- graphy; graphy; cover food; phys |
graphy} food foody cover ogra-
juxta- cover phy
position
Bluff Good and Good and Moderate Poor: Poor and Poor: Poors lw, 3w 7
Bf moderates moderate: and good: cover) moderate: food, foody
juxta- food cover; food food; covery covery
position; food cover physio- physi-
physio- graphy ogra-
graphy phy
Carmi Poor and Moderate Moderate Poort Poor: Poor: Poor: 3w, 4 7
ci moderate: and poor: and poors foody food; food; foody
physio- cover; cover; cover covery covery covery
graphy} food; foody physio=- physio~ physi-
juxta- land use land uase graphy graphy ogra-
positiong activities activities phy
land use )
activities
Columna Poor: Poor: Poor: Poor: Hoderate: Moderate Poor: 4 7
Cs food; phyaio- physio- food) food; and good1 food;
caver) graphys grachyy coversy cover covery coverg
physio= food; food; physio~- food physi-
graphy) cover cover qraphy; ogra-=
juxta= juxta- phy
position position )
Culper Poors Poor: Poor: Poors Moderate: Moderate Poor 4 7
Cr food; foody physio-~ food; cover poor: . to
coversg covery graphyt covery cover moder-
physio~ physaio~- food; physio- ate:
qraphyy graphy cover qraphy; covery
juxta- juxta~ physi-
position position ogra=~
phy
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Table IV (continued)

Sultability and Xinds of Limitations Por:

Canada Land
Inventory Cap-
ability class

Land System California White- 2 White-
and Map Bighorn 2 tailed Ruffed Blue Spruce  tailed Ungulates Waterfowl
Symbol Sheep 2 Mule deer Deer Grouse Grouse Grouse Ptarmigan
Gregoire Poor and Moderate Poor and Moderate: Good.,. Moderate Poors 4, dw 7 {(minor
Ge moderatet and poor: mocderate: foodg . and poors food; inclusions
foody food; physio- cover food; cover; of 5}
physio- physio- araphy; cover phys H
graphy; graphy food; ogra-
covers; covers phy
juxta- juxta-
position position
Hestor Moderate Moderate Poor: Poor and Good and Poor: poor: | 3w, 4, 3 7
Hr to poor: and poor: physio- moderate: moderate:r food; food;
physio- physio~- araphy; food; covery cover covern
graphy; graphy; food; cover food physi
cover; food cover ogra-
food phy
Inkaneep Good and Good to Moderate Poor and Poor and DPoor: Poor: 3w, 1w, ?
Ip moderate: ‘ poor: to poors moderate! moderate; foods food ; 4
food foody phvsio=- fcod; food; covery cover
cover araphyy cover cover physio- physi
food: graphy . ogra-~
cover;y phy
juxta~
position
Keogan Moderate: Moderate Moderate Moderate: Moderate: Poor: Poor: dw, 2w, 7 {minor
Kn {inclusions andgood: ardqgood: food; foody food; food; 3 -4 inclusions
of good and food; rhysio- cover cover cover; cover; of 3, 4
poor}) covery qraphyy physio- physi- and 5)
food; physio= food graphy ogra=-
physio~ graphy phy
graphy
Kilpoola Poor: Poor and Poor and Poor and Poor and Poors Poor: 3w, 7 {inclusa-
© Ka . physio- moderate:s mader- moderates moderate: food; food; 4 ions of 2
qraphy; cover; ate: foond; food; covery cover; and 13)
juxta=- food; cover; cover cover physio=~ physioq
position juxta- food graphy graphy
position
Kinney Poor: Poor: Good.... Goed.... Poors Poor: Poor: 3 2, 3 and
Ky food; food; food; food; food; 7
prhysio- cover covery covery cover;
graphyy physio- physio- physiod4
cover graphy graphy graphy
Kobau Poor: Poor: Poor: Poor: Moderate: Poor: Poor: 4 7
Ku food; physio- physio- food) cover; covers food;
physio=- graphy araphy; covery food food cover
graphy food; rhysio- physiod .
covery qrnp.‘\y, graphy
juxta- juxta-
position ponition
Kruger Moderate Moderate: Moderate Poor: Poor and Poor: Poor: Iw, 4 7 (inclus-
Kr andpoor: physio- and poor: foody moderate: food; food; ions of 2
physio= qraphy, food: cover foody covery cover; and 4)
graphyy food physio- cover physio~- physiod
food araphy graohy graphy
Lawless Poor: Poort Pnor: Poor: Poor and Cood and Poor: 4 7
La physio~ physio- phystio- foody moderatas moderates foody
qraphyy graphyy araphyy cavery food; Juxta- covery
foad; food; foo:t; physio=- cover position; physiod-
cover; cover} covery qraphy; cover graphy
Juxta- juxta- juxta= juxra-
position position «sition position
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Suitablility nndvxinds of Limitations Fori

181

Canada Land
Inventory Cap~
ability Class

position

.Land System California white=- 2 ¥hite—
and Map Bighorn 2 tailed Ruffed Blue Spruce  tailed Ungulates Waterfowl
Symbol Sheep 2 Mule deer Deer Grouse Grouse Grouse Ptarmigan
Louie Good and Good to Moderate Poors Poor: Poor: Poor: Iw=-3w, 7
Le moderates moderates poor: = food; cover} food} food; 3, 4
. food; food; physio- cover food cover} cover;
physio—- cover graphys; physio~ physio=
graphy food; graphy .= graphy
cover
Manael Poor: poor: Poor: Poory Moderate: Good and Poor: 4 7
M1 physio= physio=- physio=- physio- food moderate: food;
graphy; graphy; graphyy graphys food; cover;
food; food; food; foody cover physio-
covery cover: cover cover graphy {
juxta- juxta-
position position I
Marron Poors Moderate Poor and Poor and Moderate Poor: Poor: 4, v 7
Ma ’ food; and poor: moderate: moderate: and good: foods foods -
cover; foody food; foods; food; cover; cover;
physio= physio=~ cover; cover cover physio- physio-
graphy gxraphy physio~ graphy graphy
graphy ’ B
McGregor Poor and Moderate: Poor:  Poor: Poor: Poort Poors dw, 4 7
Mg moderates foods food; food; food; food; food;
physio- cover cover; covers coversy cover;  covers
graphy physio=- juxta- physio- physio- physio-
f . graphy position graphy graphy graphy
Mcintyre Good and Geood and Moderates Poor: Moderate: Poor: Poor: 3w-lw 7
Mc moderate: moderate:._. food; food; cover; food; food;
food; food cover; cover physio=- cover; cover;
physio=- physio- graphy; physio~ physio=- N
graphy graphy food graphy graphy
McKinney Poor: Poor: Poor: Poor: Moderate Good and Poor: 4 7
My physio~ physio-= physio- food; to poor: moder=- food;
graphys graphy; graphy; cover; food; ate: cover;
food; food; food; . physio- cover juxta~- physio~
cover; cover; cover; graphy; position; graphy
Juxta-~ juxta-~ juxta- juxta- .cover
position position position position
Munson . Moderate Moderate Moderate: Poor: Moderate: Poor: Poor: 3w, 3-4 7
Mn and poor: and good: food; food; food; food: food;
physio- food; cover; cover cover cover:; cover;
graphys; cover physio= . - physio- physio-~
food graphy graphy graphy
Myers Poor: Moderate Moderate: Moderate Moderatet: Poor: Poor: v, 4 1.5
Mg food; and poor: food; and good: foods - food; food;
cover; cover; cover food; cover cover; cover;
physio- food cover physio—- physio-
graphy; graphy  graphy
Juxta-




Table IV (continued)

Suitability and Kinds of Limitations Pors
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Canada Land
Inventory Cap-
ability Class

Land 8ystem California " White- 2 White-
and Map Bighorn 2 tailed Ruffed Blue Spruce tailed Ungulates Waterfowl
Syabol Sheep 2 Mule deer Deer Grouse Grouse Grouse Ptarmigan .
Orofino Poor and Moderate Poor and Poor and Poor and Poor: Poors 4, 3w 7 {(minor
Oo moderates and poor: moderate: moderate: moderate: food; foody inclusions
food; food; food; food; food; cover; covery of 4)
physio- physio—- cover; cover cover physio- physio-
graphy; graphy physio- graphy graphy
cover graphy
Osoyoos Moderate Moderate: 'Poor and Poor: Poor: Poor: Poor: 3w, 3, 7 (inclus-
Qs and poor: cover; moderate: food; foods food; food; 4 iong of 23)-
* foody food food; cover cover covery covery ’
physio- covery ' physio~ physio-
graphys physio=- graphy graphy
land ' graphy i
use . |
activ-
ities .
Park Ri11 Moderate: Moderate: Poor and Poor: Poor: Poor: Poor: 3w, 4 7
Pr food; covery moderates food; foods food; foods ’ -
phyeio~ food food; cover coverg cover; cover;
graphys ' covery phyaio~ physio~
land physio- graphy graphy
use graphy
active .
ities
Penticton Moderate Moderate  Moderate: Poor: Poor: Poor: Poor: 3w=-2w, R
N Pn and poor: and poor: food; food) food; food; food; 3, 4
(inclu- land cover cover cover cover; cover;
sions . use physio- physio~
of good) activ- graphy . graphy
physio~- ities; .
graphy; cover; B
land food
- use , ‘
activ-
\ ities .. 3
Richter - Poor: Poor and pPooOrt Poor: Moderate: Poor and Poor: 4 7
TR . food; moderate: physio-~ foced; food; moderate: food;
covers physio- graphy; coverg cover covers cover;
physio- graphy food; physio=- food - physio-}§
graphy; cover graphy graphy |
Juxta-
position
Roy Poor: Poor and Poor and Poor and TF-or: Poor: Poor: 3, 3w 7
. rY land use moderate: moderate: moderate: food; foody food;
activities; land use covery land use cover covery cover;
physio~ Tactiv- food activ~ physio-  physio-
graphyy ities ities graphy graphy .
juxta-
position
Sheep Rock Poor Poor: Poor: Poor: Poor to Poor: Moderate| 6, 4 . 7
sr food) physio= phyaio~- food; moderates covery good: ’
covery graphy graphys cover; food; food physiof
physio- food; physio- cover; graphyy
graphys covery graphys physio=~ cover
juxta- juxta- juxta~ graphy
position position position
‘Skaha Good and Good and  Moderate Moderate Moderate: Poor: Poor: 3w-1w, 7 (inclus-
Sa moderates noderate: andgood: andpoors food; food; food; 4 ions of 2,
food food cover} foody cover covery cover; ) and 4)
. food; cover physio. ohysio-]
physio- qraphy graphy
graphy




Table IV (continued)

Suitability and Kinds of Limitations Fors
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Canada Land
Inventory cap-
ability Class

Land System Callifornia White- 2 White-
and Map Bighorn 2 tailed Ruffed Blue Spruce  tailed Ungulates Waterfowl
Symbol Sheep 2 Mule deer  Deer Grouse Grouse Grouse Ptarmigan
Testalinden Moderate: Moderate Poor and Poor and Poor: Poor: Poor: 3, 3w, 7
" Te juxta~ and poort moderate: moderate: cover; food; . food; 4.
. position; land food) food; food covers cover;
physio~ use cover coverg - physio< physio-
graphyys act- land gxaphy graphy
land use ivitiesy use . .
activ— coversg active
ities food - ities
Trout Lake Poor: Poor: Poor: Poor: Moderate: Good and Poor: 4 7 {(minorx
Tl physio- physio~- physio- foody food; moder- food; inclusion
graphy; graphy; graphyy covert cover; ate: covers of 4)
food; juxta=- . foody physio=~ juxta- cover; physio~
covery " position; cover; graphys position  juxta- graphy
juxta- food juxta- juxta- position’
position position position . .
Twin Lakes Poor: Moderate Moderate Poor and Poor and Poor: Poor: 3w, 4 7 (inclug-
Tn physio- and poor: and poors moder= moder= food; food; jons of 3
. graphy; food; food; ate: ate: cover; cover; and 5)
- cavery cover; cover; food; food; physio- physio—~
juxta- physio=- physio- cover cover graphy graphy
position graphy graphy '
Vaseux '~ T~ Moderate Good and Moderate Poor and Poor: Poors Poor: Jw-1w, 7
vx andgood: moder- andgood: moder-~ food; food; food; 3, 4 .
physio~- ate:s : cover{ ate: cover; covery cover;
graphys cover; physio- food; physio-  physio- “physio-
food; physio~ graphy; cover; graphy graphy graphy R
juxta- graphy foods physio- .
position. juxta- graphy
. position
white Lake Poor and Good and Moderate Moderate Poor: Poor: Poor: 3w, 4 7 (inclus-
Wl moderate: moder- andgood: and poor: food; food:; food; ions of 3
physio- ate: covery food; cover; cover; _covery and 5)
graphy} covery physio- cover; physio~ physio=- physio-
- foody physio— graphy;: physio—- graphy graphy graphy
juxta- graphy food; graphy
position : juxta-
position
e
Wolfcub Moderate Moderatet Poor and . Poor: Poor: Poor: Poor: 3, 3w, 4 7 (inclus-
wb and poor: coverjp moder=- foods food; food; food; ions of 2,
food; food atet cover cover cover; cover; 3 and S)
‘ physio~ ’ covery physio~ physio~
graphyy food; graphy  graphy
land physio-
use graphy
activ-
ities

1.

The suitability ratings are based
on limited local knowledge of the
habjtat requirements of each

species.

When land use activities are
identified as a limiting factor

~a significant portion of the

land system has been lost for
this wildlife use, usually due
to cultivation or residential

developments,
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DISCUSSION

Land systems integrate the physical and biological aspects
of the environment (i.e. climate, bedrock geo]ogy,‘surficia1'deposits,-.
sqi] and vegetation),‘ They tan be.used tO'fécilitate the under-

standing and use of’environméntal information in.land use planning and
serve és a framework for:future and more. site specific stddies,

The landscape approach wasvabpliéd;to environmental data
~collection fo fit into the.p1anning process directTy; without re-
interpretafidn. _ o -

| Stereo-pair and colour ground photographs were used to aid
the user or reader in conceptualizing the 1and§cape units. This is
especia]]y-important for the non-technical user and for making decisiohs
in planning Withouf benefit of field observations. |

'Interpretive gujdelines'were deve]oped'and applied at é broad
level (1:125,000).on'recreation, urban development and wildlife. 'qu
spetific objectives further studies must be cbnducted, but the frameé
work and general_guidelinés are proQided. | |

| The -interpretations have 1fmitations due tovscale and due to
the Tlack of socid—ecqnomic considerations. The interpfétatiohs do, -
however, provide a”comprehénsive environmenta]voverview sufficient
for regional land use planning.

The interpretations were based largely on,]iteratuke 
references.. Modifications were made to fit the environmental
conditions examined in the field aﬁd the specific research objecffves

of land use planning-at the regional Tevel.
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' ‘This‘study d1ffers from many studies carried out in British
' Columbia in that suitability ratings were deQe]oped and applied. Thué,
the presentv]evel of resource deve]opment was incorporated into thé‘
interpretations. | |
| | A]though comp1ex interpretations were made at tﬁe‘reconnaissance  '
level, re]ative]y few parametefs fequired detailed ana]ysis.. What was
'réquiked were-ma%nly landscape features.such as surficial deposits,
s]ope,‘vegetétjon, drainage and physical analysis of 30115,A» Chemical-
soi]banaTysis~is-of lesser 1mportaﬁce except for indications of soluble
SaTts; pH and general 1eyels‘of organic matter. More detailed ana]ysf§
should be obtained for site.spécific planning or déve]opment,‘and for
taxonomic c]assificatioh of soils. | | i
| Vegetétion is important in regional and Tocal land use planning.
| Present cover is not necesséri]y the moétfimportant consideration’be;
cause it is ephemeral. What is required is a descriptionbof more stable
végetatibn (such as habitat types), which yie]d;basic environmental |
jnformation for long term‘p]anning. For manégemént of W1]d]ife;vand to
~a limited extent recreatfon, additional 1nformatfon on preseht»cover
should be collected. -
It is estimated that a similar study could be applied to an
area of'the same sfze for approximatély $30,000.  This works Qut to a
cQstfof about 7 cents an acre. If an ekperienced person were assigned
the task, the costs Qou]d be decreased.  .

In-conc]usioh the following points can be made:
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A Tandscape classification at the 1eveT of land
systems appears to be satisfattory for regional

"~ land use pTanning.

A "holistic" environmental approach.is more applicably

to regional p]anning~than single resource studies.

The inventory approach used provides an environmental
framework for future studies and for studies under-

“taken in greater'detai1.

~ This “holistic" environmental approach provides a
base for broad interpretations for many resource
fields (e.g. urban development, récreation,:wi]d]ife,

forestry, etc.).

Due to the complexity of the terrain, these broad
1eVe1'interpretatf0ns do not negate the need for

on-site investigations.

.Expahded ]egends and photograbhs are useful methods

of data presentation.

. Presentation of information in sections ailows for -

ready referencing of 1nformation_by the reader.

" The apprdach used in this study can be applied to

other areas with slight modifications.
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Materi 5152

Glacial fluvial outwash;
minor inclusions of
shallow glacial fluvial
outwash over glacial
till or bedrock; eccurs
over a variety of
bedrocks

Shallow glacial till and
colluvium over bedrock;
significant fnclusions
of deep glacial till or
colluvium, also exposed
bedrock; occurs over a
variety of bedrocks

Deep colluviumi significant

inclusions of shallow
colluvium over bedrock;
occurs over a variety of
bedrocks

Glacial fluvial outwash;
minor inclusions of
shallow glacial fluvial

outwash over glacial till
ar bedrock, occurs over a

variety of bedrocks

Kettled glacial moraine;
shallow to deep deposits
of glacial fluvial sands
and gravels over glacial
till; significant
inclusions of kame
terraces; OCCUTS over a
variety of bedrocks

Glacial fluvial delta;
significant inclusions
of glacial fluvial
outwash terraces; minor
inclusions of deltaic
material over silty
lacustrine deposits

Shallow glacial till and
colluvium over bedrock;
significant inclusions
of exposed bedrock;

minor inclusions of deep

glacial till or

colluyium; occurs mainly

on volcanic bedrock

Shallow glacial till and
colluvium over bedrock;
significant inclusions
of deep glacial till or
colluvium; minor
inclusions of exposed
bedrock; occurs on a
variety of bedrocks

Deep glacial till;
significant inclusions

of colluvium over glacial
ti11 where steeper; minor

inclusions of shallow
glacial till over bed-
rock; occurs over a
variety of bedrocks

Deep colluvium;
significant inclusions
of shallow colluvium
over bedrock; minor
inclusions of exposed
bedrock; occurs over a
variety of bedrocks

Shallow glacial till
and co)luvium over
bedrock; significant
inclusions of exposed
bedrock; minor
inclusions of deep
qlacial till or
colluvium; occurs
over a variety of
bedrocks

Shallow glacial ti11 and
colluvium over bedrock;
significant inclusions
of exposed bedrock;
minor inclusiens of
deep glacial till or
colluvium; occurs over
a variety of bedrocks

Dominantly deep glacial
till, but up to 50%
inclusions of shallow
glacial till over
bedrock; minor
inclusions of exposed
bedrock; occurs over
a variety of bedrocks

Deep sandy alluvial
floodplain deposits;
finer materials in
backswamp areas;
minor inclusions of
beach ridges and fan
materials particularly
near Penticton

Shallow glacial till
and colluvium over
bedrock; significant
inclusions of deep
glacial till; minor
inclusions of exposed
bedrock; occurs over
a variety of bedrocks

Shallow glacial till
and colluvium over
bedrock; significant
inclusions of deep
glacial till and
colluvium; minor
inclusions of exposed
bedrock; occurs over
a variety of bedrocks

Deep glacial till with
colluvium over glacial
till on steeper slopes;
minor inclusions of
shallow glacial till
or colluvium over
bedrock; occurs over
a variety of bedrocks

Glacial fluvial delta:
significant inclusions
of alluviaT and
colluvial material;
minar inclusions of
shallow glacial
fluvial outwash over
glacial till and
bedrock; occurs over a
variety of bedrocks

Deep colluvium; signif-
icant inclusions of
shallow colluvium over
bedrock; minor
inclusions of exposed
bedrock; occurs over
a variety of bedrocks

Deep glacial till;
significant inclusions
of deep colluvium,
also shallow glacial
till or colluyium
aver bedrock; occurs
mainly on volcanic
bedrock

e 3

\ulegetatian‘3

Subalpine fir zone:
Subalpine fir,
Engelmann spruce,
Lodgepole pine
{particularly after
fires), Grouseberry
and Pinegrass

Subalpine fir zone:
Subalpine fir,
Engelmann spruce,
some Douglas fir,
Grouseberry and
Pinegrass

Subalpine fir zone:
Subalpine fir,
Engelmann spruce,
Lodgepole pine,
Grouseberry, White
rhododendron and
Mountain labrador
tea, few grasses

Douglas fir zone:
Douglas fir,
Lodgepole pine
(particularly after
fires at higher
elevations),
Kinnikinnick, Heart
leaf arnica, ldaho
fescue and Pinegrass

Big sagebrush zone:
Ponderosa pine,
Bitterbrush, Blue-
bunch wheatgrass
and Phlox

Big sagebrush zone:
Ponderosa pine,
Bluebunch wheatgrass
and ldaho fescue

Subalpine fir zone:
Subalpine fir,
Engelmann spruce,
Grouseberry and
Pinegrass

Subalpine fir zone:
Subalpine fir,
Engelmann spruce,
Grouseberry, White
rhododendron,
Mountain labrador
tea, few grasses

Douglas fir zone:
Douglas fir, some
Western larch and
Lodgepole pine above
3,500 feet in
elevation, Pinegrass,
Kinnikinnick, Heart
leaf arnica and Wild
strawberry

Douglas fir zone:
Bouglas fir, some
Ponderosa pine at
lower elevations,
Pinegrass, Lupines,
Wild strawberry and
Heart leaf arnica

Big sagebrush zone:
mixed Big sagebrush
and Ponderosa pine,
Bluebunch wheat-
grass, and Bitter-
brush

Douglas fir zone:
Ponderosa pine,
Douglas fir and Idaho
fescue at lower
elevations; Douglas
fir, Pinegrass, Heart
leaf arnica, Lupine
and Wild/strawberry
at higher elevations

Big sagebrush zone:
Big sagebrush,
Bluebunch wheatgrass
and Phlox

Big sagebrush zene:
Northern black
cottonwood, Water
birch, Wild rose,
Willow, Scouring
rush, Wild rasp-
berry, and Poison
ivy

Subalpine fir zone:
High sagebrush,
Pinegrass, ldaho
fescue, Bluebunch
wheatgrass, and
Eriogonum species

Douglas fir zone:
Threetip sagebrush,
Big sagebrush,
Bluebunch wheatgrass,
and Idahe fescue;
widely scattered
Ponderosa pine and
Douglas fir

Subalpine fir zone:
Subalpine fir,
Engelmann spruce,
Grouseberry, White
rhododendron and
Mountain labrador
tea, few grasses

Big sagebrush zone:
Big sagebrush,
Bluebunch wheatgrass,
some Ponderosa pine
on deep sands

Subalpine fir zone:
Subalpine fir,
Engelmann Spruce,
Grouseberry, and
Pinegrass

Douglas fir zone:
Douglas fir,
Pinegrass, Wild
strawberry, Heart
leaf arnica, and
Lupine

Sc:i'ls'l

Dominant Degraded
Oystric Brunisals;
significant
inclusions of
Orthic Dystric
Brunisols

Dominant Degraded
Dystric Brunisols;
significant
inclusions of
Lithic Dystric
Brunisols; minor
tnclusions af
Brunisolic Gray
Luvisols

Dominant Mini Humo-
Ferric Podzals;
mingr inclusions
of Orthic Regosols

Dominant Dearaded
Eutric Brunisols;
significant
inclusions of
Orthic Eutric
Brunisols

Dominant Orthic
Brown Chernozems

Dominant Degraded
Eutric Brunisols
and Orthic

Brown Chernozems;
significant
inclusions of
Orthic Dark Brown
Chernozems

Dominant Orthic
Dystric Brunisols;
significant Lithic
Regosols; minor
inclusions of
Orthic Gray
Luvisols

Dominant Mini Humo-
Ferric Podzol;
significant
inclusions of Lithic
Humo-Ferric Podzols

Dominant Degraded
Eutric Brunisois;
significant
inclusions of
Orthic Gray Luvisols
on finer textured
tills

Dominant Orthic
Eutric Brunisels;
significant
inclusions of
Orthic Regosols;
minor inclusions of
Lithic Futric
Brunisols

Bominant Orthic
Brown Chernozems
significant
inclusions of
Lithic Brown
Chernozems

Dominant Degraded
Eutric Brunisols;
minor inclusions of
Orthic Gray Luvisels,
also Lithic Eutric
Brunisols

Dominant Orthic

«-wg Brown Chernozems;

minor inclusions of
Lithic Brown
Chernozems

Dominant Rego Humic
Gleysols,
significant
inclusions of
Gleyed Regosols

Dominant Orthic
Black Chernozems;
significant
inclusions of Rego
Black Chernozems;
minor fnclusions
of Lithic Black
Chernozems

Dominant Orthic Dark
Brown Chernozems;
significant
inclusions of
Lithic Dark Brown
Chernozems; minor
inclusions of Orthic
Dark Gray Chernozems

Dominant Mini Humo-
Ferric Podzols;
minor inclusion
of Brunisalic Gray
Luvisols at lower
elevations

Dominant Orthic
Brown Chernozems;
minor inclusions
of Orthic Dark
Brown Chernozems,
and Degraded Eutric
Brunisols with tree
cover

Pominant Orthic
Dystric Brunisols
to Degraded Dystric
Brunisols; minor
inclusions of
Orthic Regosols

Dominant Orthic
Gray Luvisols

'Tms is the common elevation range for the land system.
vagriations of + or - 300 feet.

2See appendix of thesis for an explanation of materials; ;
minor: deep refers to a material greater than 5 feet in thickness, and shallow to materials less than

LEGEND

[uments‘

Very gently sloping to steeply sloping
topography; slopes mostly 3 to 15%;
gravelly or stony loamy sand to sandy
loam textures, mostly deep coarse
sands or sands over gravel; rapidly to
well drained, similar to Beaverdell in
topography and materials but found at
higher elevations

Hilly to strongly rolling topography;
slopes mostly 20 to 60%; gravelly
sandy loam to gravelly loamy sand
textures; well to rapidly drained;
mapped with McKinney which occurs on
deep glacial till and colluvium; .
similar in materials and topography to
Keogan, but found at higher elevations

Extremely sloping topography; slopes
mostly greater than 60%; gravelly to
stony colluvium; rapidly drained:
similar in topography and materials to
Manuel but found at higher elevations;
mapped with Lawless, but occurs on
steeper slopes with mostly deep
colluvial materials

Gently to steeply sloping topography;
slopes mostly 3 to 157; gravelly or =«
stony loamy sand to sandy loam textures.
mostly deep ¢oarse sands or sands over
gravel; rapidly drained; similar to
Allendale in topography and materials,
but found at lower elevations

Moderately rolling to very hilly
topography; slopes mostly 9 to 60%;
gravelly loamy sand to gravelly sandy
loam textures; well drained; occurs
around Vaseux Lake

Gently to steeply sloping topography
but very steeply to extremely sloping
or very hilly where kettled; slopes
mostly 3 to 15%; deep coarse loamy
sands, coarse sands, te sands over
gravel, gravelly and very stony
textures; rapidly drained; much of
area has had Ponderosa pine removed,
and regeneration is very slow,
particularly on gravels and stones;
similar to Louie, but mainly Degraded
Eutric Brunisol and Orthic Dark Brown
Chernozem soils

Strongly rolling to very hilly
topography; slopes mostly 15 to 60%;
gravelly loam to gravelly sandy loam
textures; well to rapidly drained;
mapped with Trout Lake but occurs on
shallow glacial till and colluvium
over bedrock; similar in materials and
topography to Orofing, but occurs at
higher elevations

Hilly to very hilly topography; slopes
mostly 30 to 60%; gravelly sandy loam
to gravelly Toamy sand textures; well
to moderately well drained; similar in
topography and materials to Anarchist,
but occurs higher in elevation; mapped
with Lawless which is deep glacial till
and colluvium

Gently rolling to hilly topography;
slopes mostly 9 to 30%; gravelly
sandy loam to sandy loam textures;
well to moderately well drained;
mapped with Keogan which 15 shallow
glacial ti11 over bedrock; similar to
McKinney but sccurs Tower in
elevation

Very steeply to extremely sloping
topography; slopes mostly greater
than 60%; gravelly to stony
colluvium; rapidly drained; similar
to Mclntyre but mapped on north
aspects; uswally occurs along morth
aspects of steep valley walls

From steeply to extremely sloping, and
hilly to very hilly topegraphy; slopes
usually greater than 30%; gravelly
sandy loam to gravelly loamy sand
textures; rapidly to moderately well
drained; mapped with Kilpoola which has
deep deposits of glacial ti1l; differs
from Skaha by the presence of Bitter-
brush and Big sagebrush, and by having
dominantly Orthic Brown Chernozem sails

From steeply sloping to extremely
sloping, and strongly relling to very
hilly topography; slopes mostly greater
than 20%; gravelly sandy loam texture;
well to rapidly drained; mapped with
Gregoire which is deep glacial till;
similar in materials and topography

to Skaha which occurs at lower
elevations, and Anarchist which occurs
at higher elevations

Moderately rolling to very hilly
topography; slopes mostly 15 to 607,
gravelly sandy loam texture; well
drained; mapped with Inkaneep which
is shallow glactal till and colluvium
over bedrock

Very gently sloping to undulating
topagraphy; slopes less than 5% about
2 feet af s5ilt ar clay loam over coarse
textured sands, deeper loam capping in
backswamp areas; poorly to imperfectly
drained; occurs along Okanagan River
which is now & controlled channel;
flooding is by high water table

Gently rolling to very m‘]iy topography ;

slopes mostly between 15 to 60 ; gravelly

sandy loam texture; well to moderately
well drained; occurs as grassland in
the Subalpine fir zone around Mt. Kobau

Moderately rolling to very hilly
topography; slopes mostly 15 to 60%;
gravelly sandy loam to gravelly loamy
sand textures; well to rapidly drained,
occurs as grassland in the Douglas fir
zone around Mt. Kobau, often on south
aspects; mapped with Keogan, but has
more deep glacial till and colluvium
and fewer trees; similar to Vaseux but

has less deep glacial till and colluvium

Moderately rolling to hilly topo-
graphy; slopes mostly 15 to 60°;
gravelly sandy loam to gravelly
loamy sand textures; well to
moderately well drained; mapped with
Culper which has shallower deposits
of glacial till and colluvium over
bedrock; similar to McKinney but
occurs at higher elevations

Gently to very steeply sloping
topography; slopes mostly 2 to 15%;
stony to gravelly with some sands
over gravels and deep coarse sands;
rapidly drained; the unit is a
mixture of different materials but is
dominated by stony and gravelly
deltaic deposits;similar to Carmi, but
Yacks kettle holes, has more inclusions
and mostly Brown Chernozem soils

Extremely sloping topography; slopes
mostly greater than B0°; gravelly to
stony colluvium; rapidly drained;
mapped with McKinney, but occurs on
steeper slopes with mostly deep
colluvial materials; similar to
Richter in topogranhy and materials,
but occurs on northerly aspects

Moderately to extremély sigping topo-
qraphy; slopes mostly 9 to 607,
gravelly loam to loam textures; well
drained; mapped with Orofing but
occurs on deeper sgils; similar to
Trout Lake in topography and materials,
but occurs at lower elevations

Mg

Me

My

Qo

Os

Rr

Ry

Sr

Sa

Te

TI

Tn

Vi

wi

wb

2.,000-3,000

2,000-4,200

4,200~5,500

1,300-2,000

1,500-2,000

2,100-4,200

900-1,200

1.000-1,500

1,100-1,400

4,200-5,500+

1,100-1,400

6,600~7,500+

1,000-2,100

1,000-1,700

4,200-5,500

2,000-3,000

2,000-5,000+

2,000-4,500

1,000-1,400

Shallow glacial till and
¢olluyium over bedrack;
significant inclusions
of exposed bedrock;
minor inclusions of deep
colluvium or glacial
till; occurs on
vertically tilted
volcanics

Deep colluvium; signjf-
ieant inclusions of
shallow colluvium over
bedrock; minor
inclusions of kame
terraces and exposed
bedrock ; occurs over
2 variety of bedrécks

Deep glacial till with
colluvium over glacial
till om steeper slopes;
minor inglusions of
shalltow dalagial till or
colluvium over bedrock;
gEcurs beer a variety
of bedrocks

bPeep alacial till with
colluvium over glactal
till on steeger slopes;
minor inglusions of kame
deps its; OCCurs over a
variety of bedrocks

Recent alluvium; minor
inclusions of
alluvial-colluvial
fan deposits

Shallow glacial till and
colluvium over bedrock;
significant inclusions
of exposed bedrock;
miner inclusions of deep
glacial till or
colluyium; occurs mainly
on volcanic bedrock

Glacial fluvial outwash;
significant inclusions
of kettled terraces
particularly on the
west side of Osoyoos
Lake; minor inclusions
of alluvial-colluvial
fan deposits, also
shallow outwash over
silty lacustrine
deposits which appear
to underlie the out-
wash at depth

Glacial fluvial delta;
minor inclusions of
shallow glacial fluvial
material aver bedrock
or glacial till; occurs
over a variety of
bedrocks

Deep glacial lacustrine
silts and very fine
sands; minor inclusion
of deep loess, also
shallow 5i1ts and

very fine sands over
a variety of bedrocks

Deep colluvium; signif-
icant inclusions of
shallow colluvium over
bedrock; minor
inclusions of exposed
bedrock; occurs over a
variety of bedrocks

Alluvial fans; minor
inclusions of alluvial
floodplain deposits

Shallow glacial till
and colluvium over
bedrock; significant
inclusions of deep
glacial till and
colluvium, also
exposed bedrock; occurs
over a variety of
bedrocks

Shallow glacial till and
colluvium over bedrock;
significant inclusions
of exposed bedrock;
minor inclusions of
deep glacial till or
colTuvium; occurs over
a varigty of bedrocks

Alluvial-colluvial fan

deposits; minor inclusion

of sandy glacial fluvial
outwash

Deep glacial till;
significant inclusions
of deep colluvium, also
shallow glacial till or
colluvium over bedrock;
occurs mainly on
volcanic bedrock

Glacial fluvial outwash;
minor) inclusions of
kame materials, ponded
silts, alluvial and
colluvial fans, and
shallow outwash over
glacial till

Deep glacial till and
colluvium over till;
significant inclusions
of glacial till and
colluyium over bed-
rock; minor inclusions
of exposed bedrock;
gccurs over a variety
of bedrocks

Shallow glacial till and
colluvium over bedrock;
minar inclusions of
deep glacial till,
colluyium, and glacial
fluvial outwash; occurs
mainly on volcanic
bedrock

Glacial fluvial outwash;
minor inclusions of
alluvial and colluvial
fan deposits

Changes in aspect, soil moisture, and materials may result in
-

inclusion of 20 to 40% are called significant, and 10 to 20t
5 feet in thickness.

3599 the thesis for an explanation of the vegetation zones and for the scientific names of the plant species.

l'Sc.-e “The System of Soil Classification for Canada", 1970.

Douglas fir zone:
Threetip sagebrush,
Big sagebrush,
Bluebunch wheat-
grass and ldaho
fescue

Douglas fir zone:
open forest of
Ponderosa pine
and Douglas fir
and Bluebunch
wheatgrass; at
higher elevations
Douglas fir,
Ponderosa pine,
ldaho fescue and
some Pinegrass

Subalpine fir zone;
Subalpine fir,
Engelmann spruce,
Grouseberry and
Pineqrass

Douglas fir zone:
lower elevation of
Douglas fir zone
with scattered
Ponderosa pine,
Douglas fir,
Bluebunch wheatgrass
and ldaho fescue

Big sagebrush to
lower Douglas fir

zone: Ponderosa pine,

Water birch, Wild
rose, Red osier
dogwood, and Hawthorn
species

Douglas fir zone:
Douglas fir; ldaho
fescue, Pinegrass,
Wild strawberry,
Lupine, and Heart
leaf arnica

Big sagebrush zone:
Bitterbrush, Big
sagebrush, Phlox and
Bluebunch wheatgrass

Big sagebrush zone:
Ponderosa pine,
Bitterbrush, and
Bluebunch wheat-
grass

Big sagebrush zone:
Big sagebrush and
Bluebunch wheatgrass

Subalpine fir zone:
open forest of
Douglas fir,
Engelmann spruce,
Subalpine fir and
Pinegrass

Big sagebrush zone:
Ponderosa pine,
Sumac, Bluebunch
wheatgrass and
Saskatoon berry on
well drained sites;
Northern black
cottonwood, Wild
rose, Red osier
dogwood and
Hawthorn on poorly
drained sites

Krummholz and Alpine
zone: widely spaced
and stunted Lodge-
pole pine, Engelmann
spruce, Subalpine
fir and Whitebark
pine, Red and Yellow
heather, and Alpine
Tupine

Big sagebrush zone:
Ponderosa pine,
Dougtas fir, and
Bluebunch wheatgrass

Big sagebrush zone:
Ponderosa. pine,

Big sagebrush,
Bitterbrush, ‘and
Bluebunch wheatgrass

Subalpine fir zone:
Subalpine fir,
Engelmann spruce,
Grouseberry and
Pinegrass

Douglas fir zone:
Ponderosa pine,
Douglas fir,"
Threetip sagebrush,
Bluebunch wheatgrass
and Idaho fescue

Douglas fir zone:
Threetip sagebrush,
Bluebunch wheat-
grass, ldaho fescue,
and Eriogonum
species

Douglas fir zone:
Threetip sagebrush,
Big sagebrush,
Bluebunch wheat-
grass, ldaho fescue,
and Eriogonum
species

Big sagebrush zone:
Ponderosa pine,
Bittetbrush, Phlox
and Bluebunch
wheatgrass

Bominant Orthic
Dark Brown
Chernozems ;
significant
inclusions of
Orthic Regosols

Gominant weakly
developed Orthic
Eutric Brunisals;
significant
inclusions of
Orthic Regosols;
minor inclusion
of Lithic Eutric
Brunisols

Dominant Bruniselic
Gray Luvisols;
significant
inclusions of
Degraded Dystric
Brunisols

Dominant Orthic Dark
Brown Chernozems.,
grading to Degraded
Eutric Brunisols
with tree cover

Dominant Gleyed
Humic Gleysols

Dominant Degraded
Eutric Brunisols;
significant
inclusions of
Lithic Regosels;
minar inclusions
of Orthic Gray
Luvisols

Oominant Orthic
Brown Chernozems;
significant
inclusions of
Orthic Regosols;
minor inclusions
of Rego Brown
Chernozems

Dominant Degraded
Eutric Brunisols;
Significant
inclusions of
Orthic Brown
Chernozem; minor
inclusions of Rego
Brown Chernozems

Dominant Orthic
B8rown Chernozems;
significant
inclusions of
Rego Brown
Chernozems; minor
inclusions of
Orthic Regosols

Dominant Degraded
Eutric Brunisols;
significant
inclusions of
Orthic Regosols,
also Orthic Dystric
Brunisols at higher
elevations

Orthic Regosols on
upper parts of fans,
Gley Regosols on
lower fans; minor
inclusions of Rego
Humic Gleysols

Dominant Alpine
Dystric Brunisols;
significant
inclusions of
Lithic Dystric
Brunisols

Dominant Degraded
Eutric Brunisols;
significant
inclusions of
Lithic Eutric
Brunisols and
Orthic Brown
Chernozems

Dominant Orthic

Dark Brown
Chernozems; minor
inclusions of Gleyed
Regosols on lower
parts of fans

Dominant Bruniselic
Gray Luvisols;
significant
inclusions of
Orthic Gray
Luvisols

Dominant (rthic Dark
Brown Chernozems;
significant
inclusions of
Degraded Eutric
Brunisols

Dominant Orthic
Dark Brown
Chernozems
significant
inclusions of
Rego Dark Brown
Chernozems

Dominant Orthic
Dark Brown
Chernczems;
significant
inclusions of
Rego Brown
Chernozems

Dominant Orthic
Brown Chernozems;
significant
inclusions of
Orthic Regosols;
minor inclusions
of Rego Brown
Chernozems

Strongly rolling to very hilly topo-
graphy; slopes nostly 15 to 60%;
gravelly loamy sands to gravelly sandy
Toam textures; well to rapidly drained;
occurs as grassiand in the Deuglas fir
zone around White Lake; mapped with
White Lake but eccurs on vertically
tilted volcanics with generally
shallower s0ils

Very steeply to extremely sloping topo-
graphy; slopes mostly greater than 60%;
gravelly to stony colluvium; rapidly
drained; similar to Hestor but occurs
on south aspects; usually occurs along
south aspects of steep valley walls

Gently rolling to hilly topography;
slopes mostly 9 to 4537 gravelly sandy
Toam textures; well to moderately well
drained; mapped with Anarchist which
has shallow deposits of glacial till;
similar to Gregaire but securs higher
in elevation

Very steeply to extremely sloping
topography; slopes masthy 30 %o BOY:
gravelly sandy loam teéxtures; well
drained; occurs around Penticton and
Shingle Creek

Very gently to gently sloping

topography; slopes mostly 1 to 3%

silty loam to fine sandy loam

textures; poorly to imperfectly

g?azned; best developed near Myers
a

Strongly rolling to very hilly tope-
graphy; slopes mostly greater than
25%; gravelly sandy loam to gravelly
loam textures; well to rapidly
drained; mapped with Marron, but

has shallow soils; similar in
materials and topography to Columns
but occurs at lower elevations

Gently sloping to gently rolling and

hilly topography: slopes mostly 3 to
16%; gravelly loamy sand, loamy sand to
sandy loam textures, mostly deep sands
over gravel; rapidly drained; similar
to Wolfcub but lacks Ponderosa pine;
significant inclusion of sand dunes
along the east side of Osoyoos Lake,
particularly on overgrazed sites;
includes the area known as “Dsoyoos
Arid"

Gently sloping to moderately rolling

topography; slopes mostly 2 to 15°;
gravelly loamy sand to sandy loam
textures, mostly deep coarse sands

and sands over gravel; rapidly drained;
some duning of sands; finer teatured
than Carmi and Louie with more uyniform
topography

Dissected topography, particularly
around Skaha Lake, from gently rolling
to extremely sloping; slopes mostly
5 to 20%; s11t loam to fine sandy loam
textures; well to moderately well
drained; occurs mostly around Penticton

Very steeply to extremely sloping topo-
graphy; slopes mostly over 63%;
gravelly to stony colluviem; rapidly
drained; mapped with McKinney which
occurs on deep glacial till and
colluyium over glacial till; similar to
Manuel in topography and materials,
but occurs on southerly aspects

Very gently to gently sloping topegraphy;
slopes mostly 2 to 5% gravelly to
stony sand and loamy sand in upper part
of fans, and a capping of loam or sandy
loam over sands and gravels on lower
part of fans; well to rapidly drained
on upper part of fans: imperfectly to
poorly drained on lower part of fans;
occurs around Penticton; similar to
Testalinden but soils dominantly

Orthic Regosols and Gleyed Regosols

Steeply to extremely sloping topography,
slopes mostly 20 to 607, gravelly

loamy sand to gravelly sand textures;
well to rapidly drained; this unit
occurs in the alpine-forest border and
4§ the highest unit mapped; it is
similar in materials and topography

~=t0 Culper, but occurs at higher

elevations

Hilly to very hilly topography; slopes
mostly greater than 30%; gravelly sandy
loam to gravelly loamy sand textures;
rapidly to moderately well draiped;
similar to Inkaneep but occurs further
north with greater tree cover, and
Degraded Eutric Brunisol soils;
similar in topography and materials to
Keogan which is found higher in
elevation

Gently to steeply sloping topography;
slopes mostly 5 to 30%; gravelly to
stony with finer materials on lower
parts of fans; rapidly to well drained
with some poorly drained soil adjacent
to floodplain; similar to Roy, but
soils dominantly Orthic Dark Brown
Chernozems rather than Regosols or
Gleysols

Undulating to very steeply sloping
topography; slopes mestly 5 to 45%;
loam to gravelly sandy loam textures;
well to moderately well drained; mapped
with Columns but occurs on deeper
s0ils; similar to Marron in topography
and materials, but cccurs at higher
elevations

Gently sloping to extremely sloping
topography, particutarly around kettle
holes and sides of terraces; slopes
highly variable from ? to greater than
60%; sandy loam, gravelly sandy leam
to gravelly loamy sand textures;
rapidly to well drained; differs from
Beaverdell by being mixed forest and
grassland, and by having Dark Brown
Chernozem soils

Steeply to extremely sloping topography;
slopes mostly 15 to 60%; gravelly
sandy loam textures; wel) drained;
occurs mostly on steep south aspects
as grassland in the Douglas fir zone;
similar to Kruger but contains mostly
deep glacial ti1] and colluvium over
glacial till

Strongly to very steeply sloping topo-
graphy except for inclusions of gently
sloping glacial fluvial outwash; slapes
mostly 15 to 45%; gravelly sandy loam
textures; well drained; occurs around
White Lake as grassland in the Douglas
fir zone; similar to Kruger except
occurs on volcanic bedrock and also has
a minor inclusion of glacial
fluvial outwash; similar to Vaseux, but
has shallower materials

Undulating to strongly rolling topo-
graphy: slopes mostly 2 to 15%; gravelly
loamy sand, loamy sand to sandy loam
textures, mostly deep sands over gravel,
rapidly drained; similar to Osoyoos,
but supports the growth of Ponderosa
pine




