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2.0 INTRODUCTION

In July 1976, B.C. Hydro and Power Authority awarded the Land Resources Sub-
group of the Detailed Environmental Studies of the Hat Creek Project to The
TERA tnvironmental Resource Anzlyst Limited. The Land Resources Subgroup was
divided into five appendices. Each appendix is the responsibility of individual
consulting firms under the administration of The TERA Environmental Resource
Analyst Limited.

For Appendix Al, Physical Habitat and Range Vegetation, two firms conducted the
study: The TERA Environmental Resource Analyst Limited (responsible for land-
form, geology, forest soiis and native vegetation) and Canadian Bio Resources
Consultants Ltd. (responsible for agricultural soils and range vegetation).

A biuphysical analysis of the area of influence established the relationship of
the tiological systems to the physical habitat.

The cetailed environmental studies are to assess the impact of a 2000 MW

thermal plant and assocjated mine in the upper Hat Creek Valley, Nicola -
Thompson Region, B.C.
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2.1 PHYSICAL HABITAT

(a) Terms of Reference
As per the terms of reference of the Detailed Environmental Studies dated
March 1977, the Physical Habitat portion of the study is required to:

-

I. Invemtory soils and landforms

[

o

Describe climate by precipitation, temperature, hwmidity and

w -
growing season, in co-operation with the measurement pregramie
of the Air Quality Impact Study."”

{b) Scope and Purpose

The »>hysical habitat section o7 this report describes and maps geology,
landform and soils. As in the remainder of the study, the scope of this under-
taking is tailored to deal with the regional inventory at a scale of 1:250,000,
the local study area at 1:50,000, and finaily, the detailed study area to
1:24,000. The regional study area (see Map 2-1) is defined by a western
boundary approximately 20 km (:2.5 mi.) west of Lytton, a northern boundary
approximately 20 km {12.5 mi.) north of 100 Mile House, an eastern boundary
approximately 25 km {15 mi.) ezst of Kamloops, and a southern boundary
approximately 10 km (12.5 mi.) south of Merritt. The tota] area for the
regional study is 31,500 km? (12,304 sq. mi.).

For the Jocal study area mapped at 1:50,000 scale, the study boundaries were
defired 8 km (5 mi.) east of Lillooet, 5 km (3 mi.) south of Oregon Jack Creek,
3 km (2 mi.) east of Ashcroft, and 10 km (.6 mi.) north of Carquile. The
detailed study area at 1:24,000 was defined to include an area extending

6 km (4 mi.) west of Hat Creek, 3 km (2 mi.)} south of Blue Earth Creek,

5 km (3 mi.} east of Hat Creek, and 1 km (.6 mi.) north of the junction of
Highway 12 and the Upper Hat Creek Road. The Harry Lake vicinity is indicated
on the 1:24,000 map including tnhe Harry Lake plant site and immedizte corridors
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from Ashcroft to Harry Lake, up Cornwall Creek and a corridor due east to the
Thorpson River for the water intake pipe.

The description and mapping of all above-mentioned features permits the assess-
ment of the environmental impact of both the mine in the valley and the thermal
generating plant at Harry Lake, including all of its Tinkages. The progression
from regional inventory, to local inventory, to detailed site inventory allows

an increasing focus on environmental features and examination of physical impacts
idertified. The physical habitat impact assessment permits a detailed descrip-
tion of mitigation and compensation options for those facilities with adverse
environmental consequence. These physical mitigation recommendations will be
inciuded in guidelines for the construction and operation of all facilities.

Climate was derived from three sources and compiled in this and the agri-
cultural report. Information from Environmental Research & Technology, Inc.
was specially condensed to form a narrative for this text. However, climatic
s needed analysis for climate capability

o1

information from the provincial data®s

for agriculture.

(¢) Acknowledgements

The primary data base for the physical habitat of the regional and site-specific
Hat Creek study areas was derived from the B.C. Ministry of the Environment,
Resource Analysis Branch. We would like to extend special thanks to Gavin Young
for his help in making the preliminary landform and soils maps available, as
wel: as his untiring support in discussing his preliminary findings prior to

pub”ication of his work.

The climate capability for agriculture was supplied as well by the B.C.
Min-stry of the Environment, Fesource Analysis Branch.

2-3



b 2.2 VEGETATION

- (a) Terms of Reference

As per the terms of reference of the detailed environmental studies dated
- fugust 1977,the vegetation poruion of the study is required to:

"1. Map and quantify present and elimaxz plant commnities,

E
indicating increaser and decreaser species;

- . . . .

2. Provide g plant species check list showing the
relctionsnip and importance to wildlife, livestock, man, or

- other organisms. Also, identify rare or endangered plant

species or commnities;

E

3. Prior to development, establish permanent vegetatiom plots

- to momitor the effects o] the operatiocn from the standpoint of

gaseous, particulate and heat emissions."”

- = . . . . . .
The tollowing items listed in the terms of reference have been re-assigned
to the Agriculture Report.

E

"1. Assess forage productivity, present and potemtigl = = =

- carrying capacity and present conditioms of range areas

' (include land eapability for grazing);

-

' 2. Study relative utilization of range by livestock and
vildlife and relate to productivity;

g

3. Identify sensitivity of range compaoments to construction

- and operation activities. Where possikble, inelude quamtitative

impacts. Note mazimom ezposure limits, regulatory requirements

- and sensitive species (lizisom required with air programme tc

identify sensitive areas);

-

- 2-4



4. Identify potentially irrigable lands which could serve
as possible compensatior measures and establish their feasibility,
productivity, ond costs. Identify specifications for water qual-

ity for irrigation water with view to using plant waste water.”

(b) Scope and Purpose

The study of the vegetation for the Hat Creek development was initiated to
fulfill the term cf reference stated in Section 2.2{a), and provide a basis
for assessing the effects a th2rmal generating station may have on the
surraunding vegetation communities ahd their use.

in o~der to study the vegetation, three levels of mapping and cdescription

were defined (Map 2-1). A regional investigation at a scale of 1:250,000
which delineated the biogeoclimatic zones within an areaz bounded approxi-
matety by 100 Mile House, Kamivops, Merritt and Seton Lake; a scale of

1:50.000 {local study area) permitted investigation of the vegetation
associations within the Hat Creek watershed and Thompson - Bonaparte River
valleys eight kilometres (five miles) east of Ashcroft; and a scale of 1:24,000
(Hat Creek site) was used for areas affected by the mine, plant site and

off-site facilities. These studies took place in the time interval from
August 1, 1976 to May 31, 1977.

{c) Acknowledgements

The asthor wishes to thank the “ollowing individuals and government agencies

for tweir assistance in the development and interpretations of the vegetation
of the Hat Creek area:

ODr. A. Maclean, Lanada Department of Agriculture, Kamloops;

Dr. V.C. Brink, Department of Plant Science, University of British
Columbia;

Mr. J. White, Range Divisicn, B.C. Forest Service, Kamloops;

Mr. Gavin Young, B.C. Ministry of Agriculture, Kelowna; and
Mr. G. Parks, local resident, Hat Creek Valley.
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3.0 RESOURCE INVENTORY MEZTHODOLOGY
3.1 PHYSICAL HABITAT

(a) Study Personnel

Project management for the Physical Habitat and Range Vegetation Report was
provided by Helmut J. Urhahn. The tasks were shared by personnel of The
TERA Environmental Resource Aralyst Limited and Canadian Bio Resources Con-
sul=ants Ltd. For analysis of climate, Helmut Urhahn and Ross Husdon shared
the tasks and emphasized their respective areas, such as the biophysical
description by The TERA Envircnmental Resource Analyst Limited and the agri-
cultural climate capability by Canadian Bio Resources Consultants Ltd.

The inventory of the physical habitat consisted of landform, geclogy and soils.
The landform, topography and geology were conducted on the basis of published
literature and a brief field reconnaissance by Helmut Urhahn. Soils, for both
the regional and site-specific study aspects were conducted by Stephan House-
knecht and Jock Forster, with the latter emphasizing agricultural and
improvable soils. Grazing capability and range conditions were inventoried by
Jock Forster and Ross Husdon.

(b) Climate

Environmental Research and Technology, Inc. (ERT} has provided a detailed
analysis of the climate in the regional study areaoz. This report is not in-
tended to duplicate that effort nor to simply reiterate information presented
by ERT. Rather, the present climate discussion contained in the inventory
section is a brief synopsis, d2signed to enhance the investigation of the

physical habitat and vegetation within the Hat Creek region.

The climate inventory in this ~eport was prepared by ERT at the request of
The TERA Environmental Resource Analyst Limited. This provided an accurate
and reliable ¢limate description. The description discusses the climate in



a rejional sense with special emphasis on the Hat Creek area. The relation-
ship of this information to the physical and biological resources has been
comp'eted using the biogeoclimatic approach. With respect to the climatic
influence on agriculture, this will be handled by Canadian Bio Resource
Consultants Ltd. in the -Agriculture Report.

{c} Landforms

This section was primarily based on published reports of the area”’s g8, 06,

07, 08, 08, 10, 11, 12, 13. The soils mapping of the B.C. Ministry of the
Environment, Resource Analysis Branch, was used in conjunction with airphoto
interpretation to determine physiographic regions and specific landform cate-
gorizs. A brief air and ground reconnaissance of one day each was conducted
to cieck the physiography and to relate other physical and biological para-
meters to landform.

(d) Terrain

The -errain inventory emphasized bedrock and surficial geology. This was

based on published 1nformat10n”4’ 05, 06, 07, 08, 11, 12, 13, 1¢

and subsequent
airphoto interpretation. Broad geological provinces were mapped at a scale
of 1:250,000. More specific information as regards bedrock and surficial
geology was incorporated into the biophysical analysis from the -above data
base. Bedrock and surficial geology were incorporated in the 1:50,000 bio-
physical maps and their importent limitations and potential relationships to
physical disturbance and plant air emissions discussed. Important character-
istics of the terrain in the recional and local sense have been included 1in
the land system analysis {1:25(,000) and the biophysical analysis [1:50,000).
A terrain analysis (1:24,000) will be provided by the geotechnical consultant
and a site-specific description of the bedrock geology and surficial geology
is discussed by Dr. P.T. McCullough of B.C. Hydro and Power Authority’S.
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{e) Soils

The sa2ils inventory can be compiled at various levels of mapping detail
depending upon the degree of in:erpretation or analysis required. The
inventory for the local study area was compiled from three sources:

1) Soil Association Mappingjs available for the entire local study area

2) So0il Series Mappingl6 - available for a relatively small area
within the site specific study area of the Thompson and Bonaparte
River vailieys

3) Modified Soil Series Mapping - mapped by Canadian Bio Resources
Consultants Ltd. that covers the lower elevation lands of the
Hat Creek Valley and those uplands where detailed soil analysis
was required.

Regiorally, the soils were mapped and briefly described at the order Jevel

of the Canadian Soil Classification Systeml?. The mapping was completed using
existing information at the soil association level provided by the Resource
Analysis Branch and Canada Department of Agricu]tureis. This information
appears on the Land System Map (Map 4-2) at & scale of 1:250,000.

The soil association level of mapping was available in only provisicnal form

at the beginning of this study. This provisional mappingjs was based primarily
on air photo interpretation of 1:95,040 scale air photos and a minimum of

field investigation. This provisional information was modified during the

) study through refinements conducted by the Resource Analysis Branch* using more
detailed 1:63,360 scale air photographs.

* Resopurce Analysis Branch, British Columbia Ministry of the Environment
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The physiographic units identi<ied at this soil association level of mapping
reflect major changes in landform, parent material, vegetation, soil deveiop-
ment, topography and drainage. Most units identified contain two or more
independent soil developments defined by the System of Soil Classification for
Canada-/ at the soil subgroup ‘evel of interpretation. While this level of
mapp  ng provides valuable information about the physical properties of the
narent materials on which the soil developed and the biophysical environment

in which they exist, it provides 1ittle or no information pertaining to the
phys - cal or chemical alterations that exist near the soil surface or within
the zone of soil development apart from the generic name. Any chemical in-
terpretations associated with this level of mapping reflect modal soil

cond tions and are of restricted value in relating to a specific unit identified
by the soil association mappinc. It is, therefore, not possible to use the
information from a soils association level of mapping to determine agricultural
parameters such as: productivity, irrigation requirements and fertility.

The soils series mapping is the most detailed form of so0il mapping used in
taxonomic soil assessments for Canada17. For this level of mapping, detailed
interpretations are made from 1:15,840 scale air photos based on extensive
field investigations. The physiographic units identified reflect major changes
in landform, parent materials, vegetation, soil development, depth of topsoil,
textures, topography, and drainage. At this level of mapping, detailed in-
formation is provided on physical and chemical properties within the zone of
soil development and a full taxonomic description based both on field investi-
gation and a subsequent sampling and laboratory analysis is provided for each
soil series. From this data, interpretations relating to the suitability of
the s2il series for agricultural use, susceptibility to erosion, water require-
ment or water holding capacity and general soil fertility are available.

For tie modified soil series mapping, initial air photo interpretation was
conducted from 1:15,840 scale air photos within the major physiographic units
ident  fied and mapped. Field checking was then initiated using this infor-
mation as a guide to determine the general number and placement of soil
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inspection locations which, in turn, were used to classify the soils and
identify any further refinements and alterations required to the identified
physiographic units.

Field inspection included two or three random profile inspections per map unit
depending on size and soil variability noted within the unit. These in-
spections generally included identification of the soil development from
visual identification and soil colour chart verification, soil texture as
analyzed through hand texturing techniques, drainage characteristics as noted
in visual inspection, siopes as recorded with a suunto ¢linometer, free
carbonates as evident from visual inspection, salinity as evident from
presance of salt crystals, and stoniness as noted from field inspection.

For those parameters such as calcareous nature and soil alkalinity, soil tests
were made of characteristic soil profiles, using field acid tests and pH test
kit analysis which gave relative values for these items.

Maps at the soil association lavel are compiled for the local study area at

a scale of 1:50,000. For lands at the lower elevations in the Hat Creek
valley and for other areas whe~e detailed soils information is reguired, maps
are compiled using either the 3011 series or modified so0il series information
at a scale of 1:24,000.

(f) Land System Mapping

A land system mapping approach has been applied to the regional study area,
mapped at a scale of 1:250,000. Its level of generalization is based and
designed to facilitate a quick overview of physical and biological systems
present within the regional study area. Specific physical and biclogical
aspects included in the mapping are geology, siope and landform, soils and
biogeoclimatic zones of the regional vegetation. The basis for using this
mapping approach is that it surmarizes all the physical aspects into one map
rather than many, as weil as exhibiting the relationship between the various
physical and biological resources. Only this map will be referred to when
describing the physical resources of the regional study area.



3.2 VEGETATION

{a) Study Personne]l

Stephan Houseknecht of The TERA Environmental Resource Analyst Limited con-
ducted the vegetation inventory. George Otto, & lichenologist, compiled a
Titerature survey of plants sensitive to air emissions. James Pojer aided in
the identification of grasses, mosses and lichen species. Dr. V.C. Runeckles,
Department of Plant Science, University of British Columbia and Dr. H. Bunce
of Reid, Collins and Associates Limited completed the assessment of air
emission effects on the vegetation.

(b} Concept

The concept utilized in this study to classify the vegetation of the Hat Creek

area was developed by Krajina'ls 02 09

and is a hierarchal one using several

levels of integration, each one yielding additional information on vegetation,
soils, and other environmental parameters. In this sense, Krajina's approach
is ecosystematic because both vagetation and environmental parameters are used

to classify a particular "association”.

Three ievels of integration werz used to describe the vegetation of the

Hat Creek area; namely the biog2oclimatic zones, the association, and the
forest type. A bicgeoclimatic zone is a geographic area that is predominantly
controlled by the same macro-climate and characterized by the same zonal soils
and the same zonal {climatic climax) vegetational. A biogeoclimatic zone,
therefore, can be considered a regional ecosystem containing many smaller
ecosystems. Topography is one af the major tools used in the mapping of the
biogeaclimatic zones, since it integrates many parameters of climate as well
as vegetation and soils.

The association concept within the structure of each biogeoclimatic zone

classifies the vegetation in a more detailed manner. An association has a
definite uniform vegetation com»osition and physiogomy, and is associated with
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a certain set of environmental and physical factors. Each vegetation associa-
tion is named using the dominant overstory and understory species in the
climatic climax state. It should be emphasized that, because of abundant fires,
insect infestations and logging throughout the area, most associations exist

in a seral condition. When fire or logging removes the existing climax vege-
taticn and invader species mix with the climax type, the vegetation associations
are rot easily determined from the forest tree layer. Although the overstory
may te completely removed or altered in seral state, the understory species
usually persist and are very important indicators of the association types.
Becarse of the seral nature of most of the forests of the study area, the forest
types were grouped and mapped within each vegetation association. A forest

type is defined by its overstory composition. In order to be listed within a
forest type, a tree species must make up at least 10 percent of the canopy
coverage. Generally, the first species listed is the dominant one, while any
further species vary in their contribution to the overall canopy coverage.

(c} Sampling Scheme

(i) Regional Survey

The biogeoclimatic zones were mapped within the regional study area from the
Biogeonclimatic Zones of British Columbia Map compiled by the Ecological
Reserves Committeea4and from field observations mainly within the Hat Creek
watershed. The observations of Brayshawas, Ar'!'idge%: McLeana?; and Bei'!ag, who

studied the interijor of British Columbia, were also consulted.

(i) Detailed Survey

The field programme consisted of a reconnajssance and sampling phase., The
reconraissance phase is used to familiarize the observer with the a~ea and its
vegeteztion patterns. The better the reconnaissance phase, the easier and more
efficiently the sampling phase can be carried out. In the sampling phase, the
observer subjectively chooses a "homogeneous” stand that represents a visible
vegetation segment and continues until all the vegetation segments have been
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sampled. The number of replicatas used largely depends on the complexity of
the vegetation and degree of stratification desired within the time constraints.
This type of subjective sampling has been used by many phyto-sociologists in

the Pacific Northwest. It has been found to be accurate and flexible, and
eliminates much repeated sampling common in objective approaches that use
random or systematic sampiing schemeé?

After a sample stand had been chosen, a 10 x 10 m plot was laid out. Physical
data were collected as indicated on the pnysical data form (Appendix A). Slope,
elevation and aspect were determined using the appropriate hand held instru-
ments. The remaining parameters were determined visually or from already
existing information (soils data). Vegetation data were stratified by layer
(i.e. tree, shrub, herb and moss). Criteria for this stratification is con-
tained in Appendix C. Visual cover estimates were made on all species within
each layer, as well as the total layer coverage. In addition, one increment
core from each tree species present was taken and its diameter and height
were r2corded. The presence of any diseases was also noted. Replicate plots
for eazh vegetation association were compared and synthesized to yield a final
set of vegetation associations as well as descriptions. These were mapped at
a scal= of 1:50,000.

A total of 78 plots were located throughout the local study area. The locations
of the vegetation plots are found on the 1:50,000 vegetation association map
(Map 4-6). Most of this work way completed between September 20 and

Octobe- 31, 1976 (66 plots). Because of the late date that field work began,
additional work was carried out in the spring of 1977 (May 20 to May 26, 1977).
This work entaited the establishment of 12 additional plots and field-checking
of aiready established plots to ‘nclude spring flowering plant species which
were missed during the fall survey.

(¢t} Data Analysis - Detailed Survey

The analysis was carried out using the phyto-sociological techniques of the

10

Zurich-Montpellier School as adapted by Krajina The similarity of

3-8



vegetation and environmental factors were progressively stratified visually in
a tabular format, and presence and mean species cover used as the major

criteria for describing and differentiating the associations. A technique de-
veloped by Klinka®? was used to stratify the vegetation and environmental factors
into associations. The plant species were grouped on each table according to

the fcllowing criteria:

- vegetation strata,
- higrest presence, and
- higrest mean cover,

This is essentia]iy a progressive, synthesizing procedure where environment -
vegetztion relationships are compared for similarities of differences and the
plots grouped and regrouped until the maximum degree of consistency is achieved
between the vegetation and environmental components.

The final environment - vegetation tables derived from this process are
preserted in Appendix C along with description of the parameters used and how
they were determined.

(e) Biophysical Analysis

12 to serve as the

The biophysical analysis was originated in Canada by Lacate
basis to differentiate and classify ecologically significant segments of the
land surface. The biophysical method allows the mapping and interpretation

of the physical and biological features of the landscapes to take place in a
holocrenotic approach that intecrates climate, geology, landform, s0ils and
vegetetion in homogeneous units. Therefore, instead of identifying each com-
ponent of the environment as an individual entity, biophysical approach treats

them s integrated bodies.

Two levels of integration were used, the biophysical unit and the biophysical



subunit. These units can be defined as follows:

Biophysical Unit:

A complex of biophysical subunits that possess the same landform,
scil great group and occur in the same biogeoclimatic zone. This
unit is used for the descriptive phase and is not mapped (refer to
Map 4-7a, 7b and Appendix D).

Biophyscial Subunit:

A detailed unit utilizing landform, soil great group, and vegetation
associations. Soil great groups that exhibit limitations, such as
erosion, high alkalinity, and flooding were alsc delineated. This
is a mapping unit and is described within the context of each bio-
physical unit (refer to Map 4-7a, 7b, and Appendix D),

The aggregation of the biophysical subunits into biophysical units for
descriptive purposes eliminated much of the descriptive repetition inherent
in the subunits because of differences in vegetation associations that can
be accurately grouped by biogeoclimatic zone,

In the mapping phase, the biophysical subunits were arrived at by an

a posteriori integration of maps completed during the inventory phase and
alreeédy existing maps. This technique produced relatively homogensous units

in terms of climate, landform, soils, and vegetation. The biophysical sub-
units were then grouped into the same biogeoclimatic zone to form a bio-
physical unit that was then classified in terms of its physical and biological
characteristics. Limitations and its resource capabilities were also attached.
This information was recorded in a tabular format and presented in the inventory

section.

The value of this system lies in its applicability in defining areas that have
environmental limitations. For example, since a biophysical subunit is an
integration of climate, soil, landform, and vegetation, one subunit may possess
steep slopes, a highly erodable soil, and a sensitive vegetation association.
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A1l of these factors can be limitations to development. Therefore, rather than
having a number of maps or desc-~iptions, one subunit can handle ali inter-
pretations and is sensitive to synergistic effects between the assocciated
environmental parameters. In addition, the subunits are also site-specific

and tne observer can note where the most environmentally sensitive and least

sensitive areas exist.

Folloaing one tabuiar 1isting of the physical and biological characteristics
of each unit, an assessment of its resource capability was prepared by
each consultant responsible for his respective discipline,

The agricultural and grazing evaiuation was prepared by Canadian Bio Resources
Consultants Limited; the forest~y evaluation was done by Reid, Collins and
Associates Limited; and the wildlife assessment was completed jointly by

The T=RA Environmental Resource Analyst Limited and L.R. Erickson and Associates
Ltd. The methodology for assigning each resource capability is discussed below
by discipline.

Agriculture and Grazing

The rzlative value to agriculture of the Tands within the local study area was
based on agricultural capability information presented in the Agriculture Report
of th2 Hat Creek Detailed Environmental Studies. For lands within the site-
specific study area, a more detailed approach was used, based on the assessment
of potential agricultural use presented in the Agriculture Report cf the Hat
Creek Detailed Environmental Studies. Both methods provide comparable values
with the information on the site-specific study area being more detailed and

accurate.

infornation on the lands in the local study area but outside the boundaries of
the site-specific study area was subdivided into units according to five classes
of agricultural capability and Five classes of grazing capability. This land
classification had been based on provincial reportsla’ 14

pertaining to agricultural capability.

and mappings
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For the purpose of the biophysical assessment, land units with Carada Land
Inventory (CLI) agricultural capability class 1 or 2 (land with no or minor
limitations for the production of a wide range of crops) were rated as

land with high agricultural value; land units with CLI agricultural capa-
bility c¢lass of 3 or 4 {land with moderate restrictions of soil and climate
whica 1imit the range of agricultural crops) were rated as land with medium -
high agricultural value; land units with CLI agricultural capability

¢lass 5 (land which is limited to the production of perennial Torage crops
only) were rated as land with =he medium agricultural value; and land units
with grazing capability classes were rated according to their numerical
grazing class, i.e., 1, 2, 3, 4, or 5. Grazing class 1 indicates the best
grazing land and class 5, the worst. Land with grazing class 4 or 5 would be
considered of relatively low value to agriculture. For lands within the
site-specific study area, the land was subdivided into units according to its
potential use for the production of key crop types. The potential uses had
been assigned based on series level s0ils information (see Section 4.1 {d)) and
provincial mappings pertaining to soils and climate.

With'n the site-specific study area {1:24,000}, a more detailed investigation
was available as a result of the agricultural studies completed by Canadian

Bio Resources Consultants Ltd. This information was used for land units occurr-
ing within the site-specific $tudy area and is defined below.

For the purpose of the biophysical assessment, land units with the potential

for the production of tomatoes and corn were rated as land with high agricultural
value; land units with the potential for the production of cabbage and hay were
ratec as land with medium high agricultural value; and land units with the poten-
tial for improved pasture use were rated as land with medium agricultural value.
The biophysical assessment of grazing lands of the site-specific study area was
the same as that prepared for the lacal study area.
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Forestry
Forestry was rated as good, mod2rate, poor, or non-productive based upon the
forest productivity rating founi on the forest site map prepared by Reid,
Collins and Associates Limited. The bijophysical map was overlain onto the
forestry site map and the units compared. A dot tally was done to compare the
degree of similarity between the biophysical subunits and forest site mapping.
The systems of mapping were fousd to be highly related. Some of the relation-
ships were found to be borderline between medium and poor site, and were given

a "poor to medium” resource capability. In others, a site class range from good
to non-productive was found because of small micro-topographical differences
that were not mappable. However~, these types of differences were very seldom

encountered.

Wildlife

The wildlife component was handled by assigning & ranked score to the bio-
physical subunits corresponding to their vaiue to wildlife. Eight categories
(waterfowl, big game, gamebirds, non-game birds, rare and endangered species,
furbearers, small mammals, and ~eptiles and amphibians)} were considered for

each »iophysical subunit. Each wildlife category and biophysical unit combin-
ation was assigned an importance value ranging between 1 (minimal} and 4 (maximai)
indicating the relative value of the biophysical unit to the wildliife resource

in quastion. Occasionally, a value of 0 was used to indicate an absolute Tack

of resource value. The vegetation association component of the biophysical
classification was related to the wildlife sampling programme and was used as

the primary determinant of wildlife resource importance vaiue (Table 3-1).

A weijhting factor was derived by ranking the eight wildlife categories, also
on a scale of 1 to 4, according to the economic or ecological value of the Jocal
resou~ce in comparison with regional and provincial resources. A value of 4 is
assigned to waterfowl, a value of 3 is assigned to gamebirds and to non-game
birds, a value of 2 is assigned to furbearers and to small mammals, and a value
of 1 is assigned to rare and endangered species and to reptiles and amphibians.
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Rare and endangered species are assigned a2 minimal vajue because most of those
species present in the regiona’l study areawould not occur in the Tocal study
area. Those rare or endangered species which can occasionnally be found in

the Hat Creek Valley are mostly birds associated with wetlands. Deer and moose
were given values of 4 and 3, respectively, because of their importance to local
wildlife resource users. A to:al wildlife rank score for the vegetation
association component of each hiophysical unit was obtained by summing the
products of the weighting factor and the rank score for each wildlife category
{Table 3-1). This estabiished a total wildiife value or capability for each

biophysical unit.

Assigning a rank score to the hiophysical units corresponding to their value to
wate~fowl is straightforward. Most of the biophysical units occur in upiand
areas which have essentially no value to waterfowl. Lakes and saline depression-
al a-~eas have a high value to breeding, nesting, and feeding waterfowl. Bio-
physical subunits containing Bunchgrass - Kentucky Bluegrass/Saline Depression
vege:ation complexes were also rated as having a high waterfowl value despite
saline depressions accounting vor less than five percent of the land area of
these complexes because some of the best waterfow] habitat in the regional study
area occur in these biophysica’ units.

Other wetlands have a lesser significance to waterfowl. Biophysical units
containing Riparian and Willow - Sedge Bog vegetation are considered to have

a moderate value to waterfowl, as these units provide cover and feed to water-
fowl and can be important to both nesting and migrating birds. Riparian/open
range complexes and cultivated fields are regarded as having the potential for

low value to waterfowl.

In addition, limitations to construction, operation, and decommissioning were
attached to each unit based on its physical and biological characteristics, and
associated resource capabilities. These will be used extensively in the assess-
ment phase of the study in order to Tocate environmentally sensitive areas and
suggest mitigation and compensétion procedures.
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4,0 RESQURCE INVENTORY

4.1 PA4YSICAL HABITAT
(a) Climate

(i) Terrain Effects

The climate of the regional study area reflects the pronounced influence of
major mountain systems to the west {Coast Range) and to the east (Rocky
Mountains). In addition, weather at any specific location within this inter-
montare areawill reflect local topographical features. Despite the character-
ization implied by its name, the Thompson Plateau itself exhibits significant
terrain variations due primarily to erosion by large rivers such as the

Fraser and Thompson, and smaller ones 1ike Hat Creek., The irregular terrain

is of primary importance in terms of regional patterns of temperature,
precipitation, and wind flow.

The presence of the Coast Range, rising to elevations of 3050 m (10,000 ft.)
restricts the region of mild anc humid maritime climate to a narrow band along
the Pacific Ocean. The cooling experienced by this moist air as it is forced
by the prevailing westerlies up the mountain slopes results in considerable
precipitation. The Coast Range is, therefore, responsible for the dramatic

difference between the damp coastal climate and the relatively dry conditions
prevaient in the southern inter‘or of British Columbia. The continental air

flow in the interior is similarly 1ifted over the western slopes of the Rocky
Mountains, resulting again in relatively high annual precipitation rates. The
wide difference of temperature patterns within the study region is also
directly related to variations in terrain.

Orographic channeling and local circulations set up by rugged terrain are at

least as important as large-scale pressure systems in determining the strength
and directional sense of the winds at many Tocations within this region. Wind
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rose; developed from observations in mountain valleys invariably reflect
prevailing Tlows parallel to valley walls. Wind speeds are greatest when
synoptic scale winds reinforce terrain-induced circulations.

(ii) Seasonal Influence

Uppe--level winds (e.g., those at 500 mb at or about 1645 m (5400 ft.) above
sea level) are generally from west to east, but are modulated by meridional
currents that arise from differential heating between the equator and pole.
The amplitude of the north-south waves appearing in the streamlines aloft
determines the potential for storm activity near the ground. These perturb-
ations are particularly strong at certain times of the year, and tnis is
reflected in the mean seasonal paths of synoptic scale pressure systems. At
the "atitude of the Hat Creek Froject area, the passage of upper-air waves
in the spring and fall tends to increase the frequency of such systems during
these seasons. In winter the '"storm track" is generally south of the study
region; during the summer, cyclones typically pass to the north. Such
seasonal shifts result primarily from the migrations and relative positions
of three major pressure systems: the semi-permanent high pressure region
over the northern Pacific Ocear, the low-pressure centre over the Aleutians,
and 1he continental ridge of high pressure that builds over Alaska during
winter. The following sections provide basic information regarding the geo-
graphical and seasonal distribution of specific climatological variables
within the regional study area,

(i1i) Precipitation

The effectiveness of the Coast Range in blocking the intrusion of maritime
air into the southern interior of the Province is evidenced by the generally
low total precipitation recorded at weather observation stations or the lee
side of these mountains. Annual precipitation in the Coast Range &t the
headwaters of the Stein River is about 2000 mm (79 in.). Corresponding values
of from 240 mm {9 in.) at Ashcroft to 400 mm (16 in.) at Williams Lake are
recorded further east. The Ashcroft area is one of the driest in British



Columtia. In general, stations at higher elevations record the highest pre-
cipitation., Total precipitation in the Clear and Marbie Ranges to the west
cf the Hat Creek project area is estimated at about 750 mm (30 in.), with up
to 10C0 mm {39 in.) expected in the Adams Lake Plateau northeast of Kamloops.
Only limited measurements are available for the Harry Lake site. However, its
elevation and position with respect to surrounding terrain are similar to Dog
Creek and Willjams Lake. On the basis of records for these climate stations
and data taken in the Hat Creek Valley (Lehman Ranch}, total precipitation
near harry Lake is expected to be in the range from 350 mm (14 in.) to 400 mm
{16 in.) per annum, Hat Creek Climate Station data are representative of the
proposed mine site. Annual average precipitation there is about 310 mm (12 in.).

Annual snowfalls of 10 m (33 ft.) or more are found at Coast Range locations
and in the western slopes of the Rocky Mountains. Snow depth measurements
were taken at three locations within the local study area: Pavilion Mountain,
Harry Lake and Cornwall Hill. The Harry Lake Climate Station is the closest
to the proposed plant and mine site. Average snow depths at Harry Lake during
a period from January 1977 to December 1977 did not exceed 28 em (11 in.);
however, in March of 1978 snow depths reached 69 cm (27 in.), indicating that
the 1976-1977 season was particularly light. Maximum average snow depths were
recorded at Pavilion in February 1978 with 64 cm (25 in.) and at Cornwall in
May 1978 with 149 cm (59 in.). From the limited sampiing period, Cornwall
KHill appears to receive the most snowfall. On the basis of elevation and
relative location, an average seasonal snowfall of 170 cm (67 in.) to 180 cm
{71 in.) may be expected at the proposed power plant site. The Hat Creek
Climate Station in upper Hat Creck Vailey annually records an average of

133 cm (52 in.). The minimum snowfall region within the study area js Ashcroft
where the annual average is only about 50 cm (20 in.).

(iv) Humidity

The hijhest mean relative humidity recorded at climate stations within the
regional study area occurs during the winter season. Fall aiso exhibits
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refatively high humidity. Spring and summer are the driest seasons in terms
of relative humidity. These results apply to stations located over a wide
range of elevations. At Ashcro*t and Dog Creek, dewpoints are typically
Jower than at other measurement locations, although relative humidities are
about the same. These areas appear to be somewhat cooler and drier than
Kamloops, Kelowna, Lytton, or Penticton.

Eight mechanical weather stations have been installed and operated by

B.C. dydro and Power Authority +in the Hat Creek region since late 1974. Data
derivad from these measurements indicate that the diurnal range of relative
humidity is extremely large in =he lTower Hat Creek Valley (approximately 40 per-
cent during spring and summer). Relative humidity at the Harry Lake site is
s1ightiy higher than that at Kamloops during the day and about the same during
the night, except during winter when average nocturnal values are somewhat
highe~. For reference, seasona relative humidities at Kamloops are: winter
(79 parcent), spring (58 percent), summer (54 percent), and fall (72 percent).

(v) Temperature

A higih degree of seasonal temperature varjabjlity is observed within the
regional study area. This is characteristic of regions dominated by contin-
ental climate. Mean seasonal temperatures of Atmospheric Environment Service
Stations range from about -7% t0 -3°% ¢ (199 to 27°F) in winter and between
15° and 20° (590 and 68°F)'in summer. Absolute maximum and minimum temperatures
reflect a much greater variation. The maximum and minimum values recorded at
Lytton over a period of 40 years are 44,4°C (112°F) and -31.7°C (-259F),
respectively. Corresponding values for Ashcroft are about 39°CI(102°F) and
-37°C (-35%F). The Hat Creek Climate Station in the upper Hat Creek Valley
has experienced an absolute maximum of 35.6°C (96°F) and a minimum of -42.8°¢
(-45°F),

It is useful in the context of this study to examine mean daily temperatures
for January and July. Within the study area mean daily July averages range
from rore than 20°C (68°F) at Kemloops, Savona, and Lytton to less than



12°¢ '54%F) at Nicola Plateau. A July mean of about 15°%C (59°F) is found at
the Hat Creek Climate Station. Mean daily temperatures during the month of
Janua-y are within the range of -3% (27°F) at the lower elevations (e.g.,
Lytton and Ashcroft) to about -2% (lOoF) at higher locations (e.g., Dog
Creek, Williams Lake, and Hat Creek). The January mean daily temperature at
the Hat Creek Climate Station i¢ -11.0°C (12°F).

Locations with a mean total of 200 or more frost-free days are found at the
1ower ejevations within the study region (e.g., Ashcroft, Kamloops, Kelowna,
Lytton, and Penticton). Stations located in higher terrain, such as Dog

Creek and Wiiliams Lake record about 170 frost-free days. An annual mean of
134 f-ost-free days is reported for the Hat Creek Climate Station. In regions
above 1200 m {3950 ft.)} MSL, 50 to 100 frost-free days are recorded. At very
high elevations in the Nicola Plateau and the Coast Range, Tess than 50 frost-

free days occur per annum.

(vi) Wind Conditions

The frictional drag of the earth's surface tends to produce wind speeds at the
ground which are much lighter than those measured aloft. In addition, the
direc:ional sense of surface winds at any point within the study area reflects
the influence of topographic feztures. This is especially true in regions
characterized by deep river valleys, wherethe prevalent wind directions are
nearly always along-valley. Differential heating of mountain slopes produces
small (mesp-scale) wind circulations which are gquite distinct from the large-
scale, well-defined pressure systems. Such local effects may be the major
determinants of the strength anc direction of the wind. Aerodynamic downwash
in the lee of steep bluffs and ridges can also produce local circulation
patterns during moderate to strocng synoptic wind conditions.

Inspection of wind data compiiec from observations taken at the B.C. Hydro

and Power Authority mechanical weather stations in the Hat Creek Valley reflect
the importance of the valley circulation. During the night and early morning
hours there is a pronounced tendency for flow with & southerly component
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(down-valley). By midday, an up-val @y . nortnerly; camporant of the wind is
usually prevalent. Tnis observaiicn carnot e expliained in terms of synoptic-
scale w'nd patterns alone. Significant channeling along the vailey floor is
apparent when wind roses from the stations in the valley are compared with
those at the Harry Lake Station some 500 m (1640 ft.) higher in elevation,
and thote at Cornwall Mountain ang Pavilion Mountain both located about

1330 m (4250 ft.} above the valley. ‘ne maximum hourly wind speed recorded
at the Harry Lake site during a period of nearly two years was 78 km/hr.

{48 mph,, but the average is near 10 km/hr. (6 mph). Average and peak values
in the tat Creek Valley are substantially lower, with essentially calm con-
ditions occurring during 30 - 50 percent cf the nighttime hours,

{vii) Sunlight and Visibility

No record of solar insolation intensity in the vicinity of the proposed

Hat Creek project is presently available. Annual average nhours of bright
sunshine recorded at Lytton and Kamloops (1890 and 2032 hours, respectively)
are assumed to be fairly representative of conditions near Hat Creek, Summer
and spring are the seasons corresponding to the highest number of sunshine
hours. (Obscuration due to cliouds and fogging reduces the number of winter
hours with direct sunlight to less than 200.

Visibility is generally good in the regional study area. At Kamloops,
observations of a visibility range less than 8 km (5 mi.)} were recorded only
about three percent of the annual hours. The corresponding value for Lytton
is four percent. For each station, nearly all cases of restricted visibility
occurred during the winter months, December through February.

(b) Landforms

(i} Physiography

The regional study area is located in the Inter-Montane Belt sandwiched between
the Crystalline Belt of the Coast Range and the Omineca Belt of the metamorphic



Omineca Belt. The Coast Mountains. in the westsarr pertion of the study area,
are divided into the Pacific Rances and the Chilcotin Rangegg. The Inter
Montane Belt consists of the Interior Plateau which divides into the Fraser
Plateau and Thompson Platszu witrin the study area. Orly a small portion

of the Omineca Belt, termed the Shuswap Highlands, occurs at the eastern margins

of the regicnal siudy arez

An example of the physicgraphic subdivisions of that outlined by Hotland?%®

nLcurs below:

Primary Secondary Tertiary
Ccast Mountains Pacific ( LiTlooet

( Chilcotin

Irterior Plateau Thompson Plateau { Nicola Plateau
( Tranquil Plateau
{ Douglas Plateau
{ Nicocamen Plateau
Fraser ( Clear Range

{ Marble Range

The Physiographic Subdivision Map (Map 4-1) shows all specific physiographic

primary, secondary, and tertiary subdivisions. Discussions of specific physio-
graphic aspects will bhe dealt wit1 on a tertiary physiographic subdivision
level. The regional physiography will be discussed on the basis of the primary

physivgraphic subdivisions.

Coast Mountains

The Coast Mountains extend into the study area at the western part of the regional
mapsheet. Twoe physiographic teriviary units are found and these are the Lillooet
Ranues and the Chilcetin Range in the southwestern section of the study area.

The Pacific Range consists primar 1y of steeplands with deeply glaciated and
incised drainages. It reaches e evations of up to 2850 m (9350 ft).
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The Crilcotin Range of the Coast Mountains is found in the western central
porticn of the study area. In contrast to the Pacific Range, bedrcck consists
of & non-intrusive metamorphic ssquence. The reiief is more subdued and the
plevation within the study area does not exceed 18060 m (5900 ft).

Cascade Mountains

Within the central, southern portion of the study area, & small protrusion of
the Cascade Mountains occurs.  “hese mountains are composed of plutonic,
sedimertary, metamorphic and volcanic rocks. Most of the relief within the
study area is subdued and elevat ons do not exceed 2235 m (7750 ft). Because
of the presence of a Tertiary erosion surface the relief is less pronounced
and prominent high elevation plateaus are evident.

Omineca Belt

Only a small portion of the Omineca Crystalline Belt is evident at the north-
eastern portion of the study area. This is the Adams Plateau, which consists
of crystaliine, metamorphic rocks.  The relief is subdued and steeplands occur
only acjacent to the Thompson River.

Intericr Plateau

The doninent physiographic primary subdivision is the Interior Pliateau. It
is divided into the Thompson and Fraser plateaus, whose major boundary sub-
divides the Hat Creek drainage into two equal parts. This places the Clear
Range, Marble Range and Camelsfoot Range into the Fraser Plateau, while the
Trachytz Hills and Arrvowstone Hills belong te the Thompsaon Plateau. The
Thompson Plateau shows a higher relief and is of smaller size than thes Fraser
P]ateauﬂg. It consists of the Tranquil, Douglas, Nicola and Nicoamen plateaus.
These tatter plateaus are formed on an igneous bedrock terrain with a rolling
upland sortion. The highest elevation recorded is that of Scuth Forge
Mountain at 1925 m (6300 ft). The Trachyte Hills and Arrowstone Hills show
more varied bedrock with differential resistance t¢ weathering and erosion.
This has resulted in a complex lardform.  The highest hill in the Trachyte
Hilis is Cornwall Peak at 2000 m (6560 ft}.
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Valley steepliands are &ssociated with the Thempson and Nicola rivers.  These
are the result of glacial ice and post-glacial water erosion. The major

valleys exhibit extensive glacial benchlands and deepily incised alluvial

Tloodways.
The Fraser Plateau consists of ©the EBonapevte Lake and Green Lake plateaus
which are gently rolling plains with numerous lakes. The relief is more sub-

dued than the Thompson Plateau and in the study area does not exceed 1380 m
(45725 ft). However, the Clear, Marble and Camelsfoot ranges form a higher
porticn of the Fraser Plateau which rises as a foothill-type landform adjacent
to the Cnast Mountains. These ranges show varied bedrock with a2 complex
tectonic and geologic history. The highest peak occurs in the Clear Range at
Cairn Mountain, which is almost 2350 m (7850 ft). It exnhibits the only
cirque development within the Friser Plateau.

Between the Marble, Camelsfoot and Clear ranges, the Fraser River has deeply
cleft the lands. The deeply inzised Fraser River Valley, with its eroding
steeplands, exhibits a rugged landscape.

The Hat Creek drainage is divided between the Thompson and Fraser plateaus.
The Trachyte Hills of the Thompson Plateau and the Marble and Clear ranges of
the Fraser Plateau intersect at —he mouth of the upper Hat Creek Valley. As
will bz explained in subsequent sections, each physiographic subdivision has

its own characteristic Tandform.

(i1)  Slope and Relije”

STope ind relief were plotted in & working map format on the regional

1:750, 700 map. Slope categories for the region were steepland (30 percent +)
and battomlands and uplands {less than 30 percent). Corresponding more detailed
slope catlegories were used on the 1:50,000 map and will be discussed later in
context with the biophysical analysis.
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The physiographic regions describe tne relief and siope cf the natural land
units. The high elevation steeplands are confined to the Pacific Ranges of
the Coast Mountains. The oniy portions with relatively flat slopes are
confin=d to river bottomlands, such as the Stein River Valley. As with the
Pacifiz Ranges, the Chilcotin Range consists entirely of steepland, but these
a-e not as oversteepened 25 the Vacific Range. The reason for this rests in
the metamorphic rock which is iess resistant to weathering and erosion. No

flatlands occur in the Chilcotin Range within the study area.

Within the Fraser Plateau, two major units are evident. The steepland and

high r=21ief areas are confined to the Marble, Camelsfoot and {lear ranges. The
Clear lange shows extensive steeplands at its western and southern margin,
droppiasg into the Fraser and Thompscn river valleys. The only flat portions
are in Botanie, Skoonka, Fontaine and Cinguefoil creeks. As the Clear Range
reaches higher elevations at Cairn's Peak, Blustry Mountain and Murray Peak

of up to 2300 m (7550 ft) above sea level, much of the mountain slopes reach

60 perzent. Moderate slopes of less than 30 percent are located on the eastern
flank of the Clear Range descending into the upper Hat Creek Valley. In
addition, some portions ¢f gently rolling upland are found above Paviiion Lake.

The Camelsfoot Range shows predominantly steepland with some small upland

bowls which have developed on the higher Fraser River benchlands. In general,
the slopes in the Camelsfoot Rance are moderate (appreoaching 30 percent) and
the relief does not exceed 2000 m (65506 ft).

The Ma-ble Range shows an unusual steepland/flatland configuration. The sinkhole-

karst landscape shows sudden charges from flat uplands to shear ¢liffs and
steeplands at the angle of repose of talus (60 percent). The Marble Range
reaches its highest peak at Mount Bowman, which is 2220 m (7280 ft} above sea

Tevel.

The reraining physiographic units within the Fraser Plateau are Green Lake

and Bonaparte Lake plateaus. Trey are beth very similar in their slope and
relief configuration. Most of the rolling ti11 plains are flat with the
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only steeplands in some of the deepiy incised drainage channels, such as the
Bonaparte River, Bridge Creek, Dog Creek and Big Bar Creek. The average
height of the Green Lake Plateau is 1000 m (3200 ft) above sea level and the
averagz height of the Bonoparte Lake Plateau is 1200 m (4000 ft) above sea

level.

Within the Thompson Plateau, steeplands are again confined to physiographic
uriits zlosest to the Ccast Mounteéins, such as the Trachyte and Arrowstone
hills. The complex geology &nd glaciation have resulted in steeplands
associated with incised river anc creek valieys, basalt flows, incised fluvial
benches, various recessional moraine features, and eroded fault lines, The
Trachyte Hills show steeplands acsociated with Oregon Jack Creek, Cornwall
Hills, Hat Creek and fault features adjacent to the Thompson River. In
contrast, the flatlands occur within the Hat Creek Valley and gradua’ly extend
up Medicine Creek towards, but nct reaching, Cornwall Hills, The largest
uplands within the Trachyte Hills are located rorth of Hat Creek and south of
Maiden Creek, where gently rolling uplands at approximately 1000 m (3200 ft)
zbove usea Tevel are dominant. Another large, moderate to flat area is the
Cattle Valley including Maclean lLake. Many of these uplands are associated
with open range. The highest hill of the Trachyte Hills is Cornwall Peak
which s almost 2040 m (6680 ft) above sea level.

The Arrcwstone Hills typify the voicanic landscape of the Interior Plateau.
The rolling upltand pliain of the Arrowstone Hills is primarily formed by
plateau basalt which results in a large upland plain at 1200 £o 1300 m
(4000 1 to 4200 ft) above sea level. This upland drops steeply towards
the surrounding drainages including the Bonaparte River, Deadman Creek and

Thompscn River.

The renaining units within the Thompson Pilateau are the Tranquil, Nicola,
Douglas and Nicoamen plateaus. The steepest and highest ¢f these plateaus

is the Nicoamen Plateau adjacent .o the Cascade Mountains, being predominantly
steepland in excess of 30 percent slope on the margins of the gently sloping
plateau. Some upland plains are present and cccur at approximately 1200 m
(4000 ft) above sea level,



The Nicola Plateau is the largest physicgraphic unit in the Thompson Plateau
and consists predominantly of rgiling uplands. Again, the only steeplands
are associated with the incised drainage of the Thompson River, Nicola River,
Guichon Creek and Stump Creek, Since the bedrock is resistant to erosion,
the landform is relatively simple. Maximum elevations in the Nicola Plateau
range from 2000 m (6500 ft) at Scuth Ferge Mountain to 1700 m (5580 ft) at

Guichon Mountain.

The Douglas Plateau is located in the southeast corner of the study area and
is a rolling upland plain with the Towest relief in the study area.  The mean
elevation ranges from 750 m (2450 ft) above sea level to 1200 m {4000 ft)
above sea level.  Steeplands are confined to the Nicola River Valley.

The bottomlands confined to the North Thompson, South Thompson, Thompson,
Boraparte and Nicola rivers make up a complex 1inear system. The flat,
gtacial benchlands and alluviel fans are deeply incised by the drainages.
These benchlands and moderately sloping valley flanks within the ltarcer river
valleyc have formed the staging areas for settlement and transportation.

More detailed slope categories for the 1:50,000 local study area have been
broken down to zero to nine percent, 10 to 29 percent, and 30 percent plus.
These Fave been mapped in the context of the biophysical unit map for the

Hat Crecek drainage and surrounding Marble and Clear ranges and Trachyte Hills.
They are described in the biophysical writeup. The slope c¢haracter and
ejevation have then been related to the other physical and biological aspects

and are discussed in that context.

(i1ii)  Bedrock Geology

The recicnal study area 1s located within three geological provinces. These

are the Coast Crystalline Belt confined to the Coast Mountains, the Inter Montane

Belt confined to the Interior Plateau, as well as the Omineca Belt confined to



the Stuswap Hills and Adams Piateau.  The dominant geological province in the
regioral study area is the Inter Montane Belt. Roughly speaking, the physio-
graphic boundaries between the Cocast Mountains/Interior Plateau and the physio-
graphic boundaries between the Adams Pliateau/Interior Plateau define the Inter
Montare Belt.

The oldest rocks within the study area occur within the Adams Plateau and

are a crystalline metamorphic series 300 miilion years or older.  These rocks
consist of gneiss, schists and rz-crystallized Timestone. Successively younger
rocks are found within the Interior Plateau area at the eastern edge within

the Bonaparte Lake and Tranquil, Nicola and Douglas plateaus.  These rocks
consist of metamorphic rock and intrusive rocks of Triassic and Jurassic ages,
approximately 200 to 250 million years old. This same chronology is repeated
at the western edge of the Interior Plateau where the Marble, Camelsfoot

and Clear ranges, and Trachyte and Niccamen plateaus exhibit rock of the same
age. Both the eastern and western portions of the Interior Plateau have shown
some form of uplifting in reiation to the two major orogenic belts which belong
1o the Coast Range and Rocky Mountains. In a sense, then, the eastern and
western boundaries of the Interior Plateau form a transition zone between the
two major mountain chains within the Cordillera. They have structurally
faulted and been disturbed which resulted in uplift. Subsequent erosion
exposed the old metamorphic and ‘intrusive rocks. In contrast, the centre of
the Interior Plateau is blanketed by either plateau basalt or intrusive stock-
works »f ages ranging from 60 to 150 miltion years of age. Clearly then

the central portion extending from Green Lake, southeast via Kam]oops Lake

into tne Guichon Creek-Nicola Lake area has shown less disturbance and up!ift07.

The geaxlogical history is displaved through tectonic or crustal chanjes in

the rejional study area. The most dramatic faulting has occurred along the
Fraser River, forming the division between the Coast Mountains and tae Interior
Platea s. Secondary and sympathetic faults have been established within the
Marble Range, Clear Range, Trachyte Hills and the scuthern Cascade Mountains.

A similar pattern, although less dominant, can be recognized in the faults



between the Interior Plateau and the Adams Lake Plateau, where fault patterns
attest to the uplift and down-faulting at the North Thompson River Valley.

The regional geology has been considered within the land system analysis as
part cf the foundation for the s2i] development and landform control.
Reference to the Land System Map (Map 4-2) shows a simple breakdown between
metamcrphic rocks, limestone, intrusive rocks and volcanics. The resistance
to weathering and erosion, as well as the associated fault and fracture
patterns, have created the centrois for some of the landforms which have
subsequently been exposed to gla:ial and post-giacial forces.

The local geology of the Hat Creck area (mapped at a scale of 1:50,0G00) has been
described by Dr. T. McCuHouth3 and is aquoted below:

"The hedrock consists of a wide variety of rock units. Paleczole
limestione and metavoleanic ocks of the Cache Creek group form the
suberop in the centre of the area.  These rocks generally strike north-
northuesterly; although dips are variable, they clustier around 67 degrees
southwest.  The Paleozoie rocks are locally intruded by peridotite and
gubbro.  Near Asheroft Jurassic sedimentary rocks lie wnconformably on
these older rocks.,  The linestone near Marble Canycn has been intruded
by the Mount Murtley stock, a biotite normblende grancdiorite, of
Tectaceous age. A nonconformity separates the stock from the overlying
Soences Bridge voleunic rochs which consist principally of andesite

aad ductie.  Additional voileanic epigsodes occurred in the Cenozoie

wilh resul ting pyroclastic ond flow rocks covering much of the area.

The oldect voleanie rocks of these episides are of Eocene age; they

ure composed of basalt, dacite and rhyolite of the Kamloops group.

The dictribution of this unit is very erratic in the Upper Hat (Creek
Valley. It ig exrosed on the hille and on the western and easiern

[lanks of the valley, Sporadic occurrences were also noted in the area

couth of the Urper Hat (Creek Valley. The attitude of bedding
i3 variabie ithroughout this unit. The cortact beltween these
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lower Kamloops vecleanie rocks aid The overiying Colduater beds is
faulted wherever it has been found. The clagtic sequence of the
ktamloops group in the Hatr Creex Valley has beern divided into the
Coldwater beds, the Hat Creszk Coal formation, the Medicine Creek
Jormation and the Fimney Lake Beds. The Coldwcter beds consist of

-

candetone, silistone, clupstone, conglomerate and minor coal which
are moderately consolidated to almost wncomsclidated., This wnit
i as much as 1,370 metres (4,500 feet) thick east of the Upper
hat Creek Valley. The Coldwater beds are overlain conformably by

the Hat Creek Coul formation which ranges to 490 metres (1,600 feet)
thick. The Hat Creek Coal formation ecomnsists mainly of coal with
locally thick sections of sllistone, claystone, sandstone and conglom-
erate; partings of siltstone and claystone are common to the coal. It
ie not certain if there is a paraconformity, a hiatus or i1f the

Medicine Creek formation lies conformably on the Hat Creek Coal formatiom.

The Medicine Creek formation consists of poorly consolidated bentomitie,

lacustrine claystone and silistone. The Medieine Creek formation is
overlain by the Finney Lake beds. This wunit comsicts of sandstone and

conglomerate at the base and voleanic rocks higher in the sequence.

The sandstones for the most part are well sorted except for scattered,
roamded bouldere of vesicular volcaniec rocks stmilar tc those 1w the
Lower part of the Kamloops group. The clastic sequence is overlain by
Lihar {volcanic mudstone) which is composed of angular to subrownded
Kamloops voleanie rocks, livhified primarily by compaction of the

sandy claystone matriz. These beds are Upper Eocene or later in age
aad lie wiconformably cver the coal and claystone sequence; due to the
presence of this wiconformivy it 18 not known if the beds are dafinitely
jaart of the Kamloops group or if they are assceiated with Miocene
voleanism. Locally there are small exposures of olivine basalt dykes
aad flows: these are probably related tc extrusions of Miocene plateau

bagalte to the north."



(iv) Surficial Geology

The landforms of the Interior Plateau, Coast Range, and Adams Plateau have

been sculptured by the various glacial and post-glacial processes. The

best cescriptions of glacial processes within the Interior Plateau and
specifically the Hat Creek Valley are by Tipperlg and Ay?sworthgé. The
mejority of the surficial deposits within the regional study area are a result
of the Fraser glaciation and deglaciation. The Interior Plateau was covered

by an ice sheet which may have reached heights of up to 2500 m (8675 ft).

This continental glaciation planed the Tertiary erosion surface of the

Interior Plateau which is the dominant land feature within the study area.

The lateral confines of the southerly-moving ice sheet were the Coast Mountains,
and the Columbia Mountains forced the ice sheet to move either south or north.
However, lateral flow from the Pacific Ranges resulted in an easterly ice
movement at the western portion of the study area. This easterly-southeasterly
flow of continental ice is evident in the Hat Creek area. The best summary
written for the Fraser Glaciation is by Janet Aylsworth, at the University of

British Columbia’®:

"Trn contrast, during the Fraser Glaciation, large volumes of ice
miered the Interior Platecu from the swrrounding mountains and
coalesced into large sheets which met and diverged northward and
couthmard, It ie not knouwm whether any ice dome stage was reached.
dowever, lineaiiong in Hat Creek Basin and the surrcunding uplands
suggest that the main movement of the iee over the study area was
cacterly from the Coast Mountains.  This evidence may be interpreted
ac cupport for Tipper's theory or may simply represent ice flow during
a mlatively late poet ice dome phase of glaciation.  As the end of the
Tee age approacned, the ice began to withdraw and with the shrinking
ee sheet, the local ice flow began to change. Some parts including
Upper Hat Creek, becume Zce free for a period.  During the late phase
of fee movement, a lobe re-entered Upper Hat Creek Valley from the
rortheast. Glacial lineations which represent thisz last movement

vecur at elevaiions below 1280 metres.’
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The significance of the last statement within the aforementioned quotation
indicates that a local ice sheet was shrinking and wasting within the upper
Hat Creek Valley. This resulted in numerous deglaciation phenomena such

as meltwater channels, eskers, fiuvial gravels and silts, and small moraines.
These coarser deposits were deposited on top of the rolling ti11 plain which
is, in turn, cverlaying the Zcldwater Ez2ds and the velcanic flows within the

Hat Crzek Basin.

The rejional study &rea exhibits three main types of surficial deposits.
These are the rolling till plain of the plateau regions, and thin till veneer
over rack and colluvium in the mountain ranges, and the various fluvial-
glaciofluvial deposits within the bottomlands.  The surficial deposits
within the bottomlands have been mapped. The surficial deposits have been
mapped within the context of the Land System composite map at 1:250,000

(Map 4-2). The spatial distribution of these deposits conforms closely

to the physiographic regions outlinad previously. The only complexities
occur in physiographic border areas, such as the Thompson Plateau, Arrowstone
and Trachyte Hills, and within the Fraser Plateau and Marble, Camels®oot and
Clear Ranges.  The higher peaks show weathered bedrock outcroppings which
turn dinto colluvium in the lower steep portions. The lower flanks of the
ranges and hills have a till veneer and grade into till uplands within the

flat portions.

Some Yerge meltwater channels fTrecm the last glaciation are present in the
Bonaparte Lake and Green Lake plateaus. These coarse-textured, glaciafluvial
deposils have in some cases been re-sorted by present creeks and rivers.

Thus, these glacial and aliuvial complexes have formed diverse surficial

conditions.

Within the Green Lake and Bonaparte Lake plateaus of the Fraser Plateau,
impedec drainage conditions have caused large pockets of silt and orcanic
deposits on the roiling till plain. Subsequent weathering has modified these
deposits further intc magnesium sulphate potholes and high salt content lakes
and bogs.
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Wind-blown lacustrine and fluvial deposits occur on the benchlands c¢f the
Thompeon River. They overlie tills and glaciofluvial surficial deposits,
and have developed into some of the richest agricultural soils in the area.

The Tocal surficial geology has been mapped at a 1:50,000 scale on both the

soil and biophysical maps. Categories considered are colluvium, glacial till,

fluvial, glaciofluvial, aeclian, bedrock, organics, lacustrine and eblation
tills. In addition, the regional surficial geclogy has been mapped at

1:250 000 and 1:126,720 by varicus geologists?®> 71 19,
to plagiarize all of these published documents; Dr. T. McCullough's reportzz

It is redundant

should suffice:

"The Upper Hat Creek Valley ... ranges from 825 to 1,850 metres (2,700
o 4,100 feet) in elevation. The valley ie flanked by the Clear Range
on the west which rises steeply to over 2,300 metres (7,600 feet) and
vy the Trachyte and Cormwall Hills in the east.  Swurficial deposits in
the valley consist of hummceky ground moraine, forming a thick blanket
of t111l, but reduced to a thin veneer on hill tops and steep siopes.
hocally bedrock is exposed through the veneer.  There are fluvial and
dlacio-luvial sands and gravels on the east side of the valleu, north
of Medicine Creek and in tle valleys of the larger iributory creeke.
Some of these deposits are overlain by glacial t11l1. Alluviat fans
catend into the valley from the swrrounding mountains,  Fluvial deposits

conprise terraces adjacent to Hat Creek and wnderlie the creek. The

glacial history of the Upper Hat Creek Valley is complex.  This complexity

‘o particularly evident im exposures on the lower reaches of Harry Creek

which drging from Harry Lake. In this area an alternation of coarse and

fine t1l1l, each 2.4 metres (8 feet) or more thick, overlies a vhick

cequence of  glaciofluvial deposits consisting of sand and gravel.  Loess

more then & melrves (10 feet) thick covers the bench on the east side of

Lhe Upper Hat Creek Valley south of Ambusten Creek.

Mhroughout the Cenczole hisiory of the Upper Hat Creek Valley processes
of mase wasiing heve been imporiait.  These ecan be divided into pre-

glacial and post-glocial features.



Yy

Dreglacial lakars or volewiie rudflows at ome time covered much of the
Jpper Kat Creek Valley.  Tnese deposits were ercded by glaciers leaving
only a few remants; some cre esvosed ag hoodoos or pinnacles whereas
olhers are covered by the £ill blarket. 4 preglacial lendslide con-
stetiing of granitie, elastie material from boulder to sand size and
derived from Mow:t Martley covers part of the Upper Hat Creek Valley

west of the No. 1 deposit, West of Bedard Lake there is a slide of
voleante debrie over 60 metres (200 feet) thick. These slides are
currently Stable and are nct expected to cause severe problems in slope
stability.,  Potenticl elip planes of clay or micaceous matericl in these

slides tend to he diccontiruous.

There are nwnerous additioral posiglacial slides and earthflows in the
Upper Huat Creek Valley; all but one of these appears to be currently
shable, west of the No. 1 Opempit deposit there are inactive glides
covering an exiensive area between Fimney Lake and Houth Meadows.

Purt of this slide area is still active. The number of slide planes

wn the active clide has not been determined, but there is at least one
at 27 melres (90 feet) which ie associated with bentonitic claystone.
The headwall of this slide is characterized by rumerous ponds which
could be drained and may help to stabilize the slide. The instability
of the sitde 1e an important factor in planning the mine. South of the
Ho. 1 deposit there are numerous "sand boils' resembling quicksand as
Jurther evidence of the wnstable nature of many of the surficial materials.

tn cxlensive flow slide 78 metree (250 feet) thick, involving cverburden
cmd poceibly some bedrock aescended White Rock Creek and curved down

vhe Hal Creek Valley.

Chere are nwhierous outcrops on the sides of the valley, however there

cre few cuterops near the bottom. A talus slope has formed below voleanie
cuteropa east of ithe No. 1 deposit.  In the southeast there are bluffs

of Uimestione; linestone outerops are also wumerous along the rorthern
Limit of the Upper Hat Creek Valley.  On the western margin of the

valley outcreps of granitic and velcanic rocks are common, "
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The surficial matericls in and arownd the Hav Creek Valley are very
susceptible to gulleying. .If the surface layer becomes broken, they
also tend to form a fine dust which resists the rooting of plants in

the dry climate."

{z) Terrain Analysis

The terrain analysis is an assessment of all aspects of physiography, landform,
bedrock geology and surficial genlogy at a scale of 1:50,000 or better. For

the purpose of this report, it is being treated at two levels. For the regional
level, a land system composite hias overlayed the landform, bedrock geology and
surficial geology, and for the biological consideration soils and vegetation,

to relate broad land system complexes at 1:250,000. For the local study area

at 1:53,000 the biophysical analvsis has incorporated landform, slope, elevation,
geology and surficial material in more detail to determine physical aspects and
processes important in understanding the terrain in relation to physical limi-
tations to disturbance of construction and operation of man-made facilities.

(d) Soil Classification

(i) Regional

The soils of the regional study area are presented by the order level as de-
fined by the Canadian Soil Class-fication System17 on the Land System Map

{Map 4-2). Basically, seven soil orders occur within the regional study area.
These are Brunisols, Luvisols, Chernozems, Podzols, Gleysols, Regosols, and

Organics. Table 4-1 summarizes some of the general soil characteristics of

the soil orders found within the regional study area. In terms of extent,

the Luvisols and Bruniscls are the most common, while the Gleysois and Organics
only occur sporadically, occupying a minor land area. Chernozemic soils are
confined to the major valleys. The Podzols are located mainly in the Coast
Range where acidic parent materiels are dominant. Regosclic soils are found
along most major streamcourses where recent flooding and deposition of alluvium
has occurred.
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TABLE 4-1
GENERAL SOIL CHARACTERISTICS OF THE ORDERS FOUND WITHIN THE REGIONAL STUDY AREA

Sai1 Order

General Soil Chararteristirs

Parant Matorial

T
IU'.IU\_-‘! UP!IJ

Dominant Yegetation

b S
LU

Chernozemic
Order

well developed dark surface
horizon

high base saturation of lower
horizons

fine-textured

medanization and calcification
are dominant soil processes

variable - glacial
titl, gtactal-ftluvial,
alluvium, or collu-
vial materials

bottomtands and steep

side slopes of the

Thompson, Bonaparte,

Nicola, and Fraser

Rivers are the major
concentrations of this

order

]

Ponderosa Pine -
Bunchgrass and
Interior Douglas-
fir Zones
grassland vege-
tation type

Luvisolic
Order

an eluvial Ae-horizon is
present, overlying a textural
S-norizon

medium-textured

neutral to alkaline in reaction

deep glacial till

rolling plateau areas

Engelmann Spruce -
Subalpine Fir and
Interior Douglas-
fir Zones

forested vegetatior

type

Brunisolic
Order

shallow organic surface hori-
zon overlying a rust brown
coloured Bm-horizon
podzolization very weakly
expressed

100 percent base saturation
in lower horizons

- colluvium or glacial
fluvial materials

- generally coarse-
textured materials

steep to moderately
steep topography

Interior Douglas-
fir and Ponderosa
Pine - Bunchgrass

green forests or
forest-grassland
transitions

Podzolic
Order

a leached Ae-horizon under-
lain by an iltluvial B-horizon
main accumulation products in
the B-horizon are organic
matter, iron, and atuminium
acidic

coarse-textured

colluvium and £i11
derived from acid bed-
rock

variable, steeplands

to plateaus

Engelmann Spruce -
Subalpine Fir;
Coastal Western
Hemlock; Subalpine
Mountain Hemlock;
and Interior West-
ern Hemlock Zones
densely forested
vegetation type




TABLE 4-1 (Continued)

Dominani Veyeiaiiun

Soil Order General Soil Characteristics Parent Material Topography one
Regosolic - horizons of these soils are too alluvium bottomlands along - all biogeoclimati
Order poorly developed to be differ- streams zones
entiated - riparian vegetatic
- very young soils
- fine to coarse textured
- well to imperfectly drained
Gleysolic - the soils are saturated with variable, generally - bottomlands - all biogeoctimati¢
Order water and are under reducing glacial till and - along streams or in zones
conditions for an extended attuvium poorly drained de- - riparian or bog
period of the year pressions vegetation
- mottting is present in the
Tower horizons
- organic surface horizons
up to 40 cm may be present
Organic - water saturated for most of organic deposits poorly drained de- - all blogeoclimatic
Orders the year pressions zones

- contains at least 30 percent
organic matter

- bog-type vegetatic




(ii) Local Study Area

In general, the soil materials are variable in texture, alkaline, and vary in
depth from 1 m (3 ft.) to less than 15 cm (6 in.). Soil texture and alkalinity
relate to the type of parent materials that are found in the local study area,
whict are primarily limestone, siltstone, and volcanic bedrock deposits. In
areas composed of granitic deposits, the soil tends to be coarser and acidic.
The majority of the upland soils are derived from glacial till and colluvial
parent materials and reflect finer-textured, strongiy-alkaline soil conditions.
Within the valleys, several parent materials, including glaciofluvial,
alluviai, and glacial till give rise to a number of heterobeneous s01ls.

As stated in the soil methodology, soil associations defined by the Resource
Analysis Branch were used for tne mapping and descriptions of the soils in the
local study area (Map 4-3}. Table 4-2 groups the soil associations found
within the study area by parent material and soil order (after Resource Analysis
Branch). The modal soil development is listed on the table, but it should be
expressed that inclusions of other soils occur. A legend documenting all the
soils included in the soil association mapping can be found in Appendix B.

In adiition, Appendix E contains preliminary soil analysis data compiled by
the B.C. Ministry of Agriculture - Soils Division. These data were not
completed for all the soil associations found in the local study area; conse-
quently only a partial list exists. However, this partial list generally
cover; the more common soil associations found in the local study area.

4-23
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TABLE d4-¢
SOIL ASSOCIATIONS OF THE LOCAL STUDY AREA
——— - ]
Soil Foo(ﬁnlatslooln Elevation Range Texture

{5011 Subgroup)

Sofls on Glacial TII1
{Moraine)

Chermozemic Order:

Tranguille Aceqciation
Trapp Lake Assoclation
Tutlee Association
McKnight Assocfation

HcQueen Assoclation

Massey Assoclation

Medlcine Association

Drthicr Arown
Chernozems

Orthic Dark Brown
Chernozems

Orthic Black
Chernozems

Grthic Brown
Chernozems

Orthic Dark Brown
Chernozems

Orthic Black
Chernozems

Calcareous Black
Chernozems

(metres)

Drainage

Vegetation
Bingeoclimatic Zone

1

1R0N-760 [ADN-2500" )
600-900 (2000-3000")
79071280 (2600-4200')
300-600 (1000-2000")

460-900 {150D-3000"}

760-1220 (2500-4000")

460-1060 {1500-3500°)

medtum {SIL-S1CL)
medium {SiL-SICL})
med fum (SiL-S1CL)
medium ($iL-5iCL)

medfum (S1l.-S1CL)

medium (S51L-SICL)

medfum {S{L-SICL)

well-drained
well-drained
Heilldralned
well-drained

well-drained

well-drained

well-dralnod

Ponderosa Plne -
Bunchgrass Zone

Interior Douglas-fir
Tone

Interior Dougtas-fir
Zone

Ponderosa Pine -
Bunchgrass lone

Pondeross Pine -
Bunchgrass and
Interfor Douglas-fir
lones

Interfor Douglas-flr
lone

Interlor Douglas-fir
Lone
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{Soi1 Subgrouvp)

(metres)
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TABLE 4-2 (Continued)
Modal Sofl e o N
Soil Fo:nat;zn Elevat fon Range Texture Oralnage Yegetation

Blogeoclimatlic Zones

Luvisolic Order:
Tunkwa Association

Truda Mountain

Association
Mct.aren Assoclation

Bownan Assoclation

Minnie Association

Mel11in Association

Brunisolic QOrder:
Matden Assocfation

Timber Assoclation

Orthic Gray lLuvisol

Brunisolic Gray
Luvisol

Orthic Gray Luvisol

Orthic Gray Luvisol

Orthic Gray Luvisel

Brunisotic Gray
Luvisal

Degraded Eutrlc
8runisol

Degraded Eutric
Brunisol

1060-1675 (3500-5500')
1675-2130 (5500-7000")

1060-1675 (3500-5500")

1675-2130 {5500-7000')

1220-1525 (4000-5000'}

1525-1980 (5000-6500')

460-1060 (1500-3500°}

1go-1060 (1000-3500°}

medium {SIL-SiCL)
med hum (S1L-SICL)

medlum (SIL-SICL})

medium (SIL-SICL)

med lum (SL-L)

med fum (SL-L)

medium (SHL-SiCL)

medium {SIL-SiCL)

well-drained

well-drained

well-drafned

well-dralned

well-dralned

well-dralned

well-drained

vwell-drained

Interior Douglas-fir
ione

Engetmann spruce -
Subalpine fir Zone

Engelmann spruce -
Subeipiive Thr and
Interior Douglas-fir
lones

Engelmann spruce -
Subalpire flr Jone

Engelmann spruce -
Subatpine fir and
Interior Douglas-Tir
lones

Engelmann spruce -
Subalptne fir Zone

Interior Dounglas-fir
lone

Ponderosa Pine -
Bunchgrass and
Interior Douglas-fir
Zones
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TABLE 4-2 (Continued}
Hodal Sofl - T N
Sofl Formation Elevation Range Texture Drainage Vegetation

{Soll Subgroup)

{metres)

Brunisglic Grder {Cont'd,)
Carson Assoclation

Clemes Assoclation
Conant Association
Clapperton Assoclation
Blustry Assoclation

Kerr Association

Sotls on Glaclial Fluvial
Deposits

Chernozemic Order:

Godey Assoclation

Degraded Eutric
Brunisol

Orthic tutric

Rranient

Degraded Eutric
Brunisol

Orthic Dytric
Brunisel

Aline Dystric
Bruntsol

Sombric Eutric
Bryn{isol

Orthic Brown
Chernozems

|
1060-1675 (3500-5500°)

1675-2130 {5500-7000")

300-900 {1000-1000')

900- 1675 (3000-5500")
1980+ {6500'+}

1980-2200 {65060-7250")}

180-760 (600-2500')

medium {SL-L}

med fum {SL-1)

coarse {SL-LS)

coarse {St-LS)

coarse (SL-L5})

medium (SL-L)

med fum-coarse {SHL-SL)

well to rapid-
ly drained

well to raptd-
iy dralned

rapldly drained

rapidly drained

rapldly drained

well draiped

well to rapld-
1y drained

Blogeocimatic Zone

Engelmann spruce -
Subalpine fir and
Interior Douglas-fir
Zones

Engelmann spruce -
Subalpine fir Ione

Ponderosa Plne -
Bunchgrass and
Interlor Douglas-Tir
lones

Interior Douglas-fir

and Engelmann spruce -

Subalpine fir Zones

Engelmann spruce -
Subalpine fir and
Alpine Tundra Zones

Engelmann spruce -
Subatpine Tir and
Alpine Tundra 7ones

Ponderosa Pine -
Bunchgrass lone
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NONE

Arunisol

1y dratned
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TABLE 4-2 {Continued)
Modal Soil
Elevation Range Vegetation
Soll Formation Texture Dralnage
{Soi1 Subgroup) (metres) Blogenclimatic Zone
Chernozemic Order {Cont'd.)
Giimpse Assoctation Orthic Dark 8rown 760-1060 (2500-3500') medium-coarse (SIL-SL)} well to rapld- Interfor Douglas-fir
Chernozems ly dralned lone
Gwen Assoclation Orthic Black - med fum-coarse {SIL-SL) well to rapid- -
Charnozems 1y drained
Luvisolic Order:
Brunisolic Order:
Glossey Association Degraded Eutric 180-460 {600-1500") medium-coarse (SiL-SL) well to rapid- Ponderosa Pine -
Brunisol ty drained Bunchgrass
Gisborne Association Degraded Eutric 460-1675 {1500-5500") med lum-coarse {S1L-SL) well to rapid- Ponderosa Fine -
Brunisol 1y drained Bunchgrass and
Interior Douglas-fir
Zones
Gorge Creek Assoclation Orthic Dystric £525-198a (5000-6500°) coarse ($-SL) rapidly dralned Engelimann Spruce -
Brumtsal : Subalplne fir Zone
lfolden Association Degraded Eutric 1060- 1675 {3500-5500"} medium-coarse (SIL-SL) well to rapid- Engelmann Spruce -

Subalpine fir and
Interfor Douglas-fir
Iones
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TABLE 4-2 (Continued)
Modal Soil : o
S0l Fo:;at;zn Elevation Range Texture Dratnage Vegetation

{5011 Subgroup}

(metres}

Biogeoclimatic Zones

Soils on Calluvium

Chernozemic Order:

Courtney Assoctation

Cache Creek Assoclatlon
Carablire Assoclation

Crown Mountain Association

Luvisollc Order:
NONE

Bruntsolic Order:
Cavanaugh Assoclatton

Chasm Assoclation

Calrp Mountatn Assoclation

Orthic Brown
Chernozems

Octhic Dark Srown
Chernozems

Saline Drown
Chernozems

Rego Brown
Chernozems

Calcareous Dark
Gray Chernozems

Degraded Eutric
Brunisol

Degraded Eutric
Brunisotl

Orthic Dystric
Brunisol

182-760 (600-2500")
Te0 1080 {2500 3500')
300-766 (1000-2500")
180-760 (600-2500')

760-1220 (2500-4000')

240-900 (B00-3000')

900- 1675 (3000-5500')

1675-2130 {5500-7000")

medium {SL-L)

oA Ly
moG - um

gt 1)
medium (SL-L)
medfum {SL-L}

medium {SL-L)

medium (SL-L)
med fum {SL-L)

medlym (SL-L)

well to rapid-
1y drained

il b ranid
Forr w0 Tapel

ly dralined

well to rapid-
1y drained

well to rapid-
ly drained

vwell to rapid-
Iy drained

rapidly drained

well to rapid-
1y drained

well to rapld-
1y drained

Ponderosa Pine -
Buntchgrass Zone

Trbtpardlan Nhanaleas £,
Interlor Douglas £l
lone

Ponderosa Pine -
Bunchgrass Zone

Ponderosa Plne -
Bunchgrass fone

Interior Douglas-fir
lone

Ponderosa Pine -

Bunchgrass and interior

Douglas-fir Zones

Interior Douglas-fir
and Ponderosa Pine -
8unchgrass Ione

Engelmann spruce -
Subalpine fir lone
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TABLE 4-2 (Continued)
Modal Sofl B -
Soll Format fon E'ef;zlggsgﬂnge Textura Dralnage Yegetation

{501} Subgroup}

Blogeoclimatic lone

Satls on Lacustrine Deposits

Chernozemic Order:
Lundbom Association

Solls_on Alluvial Deposits

Regosolic Order:
Frisken Association

frances Assoctation

Orthic Brown
Cherngzems

Saltine Regosol

Carbonated Comutic
fegosol

300-900 {1000-3000')

300-1060 (1000-3500'}

300-1060 {1000-3500')

fine {SiCL-CL)

medium (5L-51L)

medlum (SL-$it}

well-drained

imperfectly
to poorly
drained

imperfectiy
to poorly
drafined

Ponderaosa Plne -
Bunchgrass Zone

Ponderosa Pine -
Bunchgrass and
Interfor Douglas-fir
2ones

Ponderasa Pine -
Bunchgrass and
Interlor Oouglas-fir
Iones
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(iii) Site-Specific Soils
Soils in the site-specific study area have received the most intensive level
of mapping detail and interpretation. Where available, soil series mapping,
as reported by the British Colurbia Department of Agricu]turels
Those areas not covered by this soil survey were evaluated in a modified soil

y Was used.
series approach conducted by Canadian Bio Resources Consultants Ltd. (Map 4-4).

In the areas covered by the governmental survey, 15 individual soil series
units were identified. They were primarily Chernozemic or Regosolic in develop-
ment and derived from glaciofluvial, glacial till, lacustrine, fan, alluvial,
and aeolian deposits. The majority of these soils had shallow topsoil con-

ditions and a wide range in surface texture and drainage characteristics. A
number of the main soil parameters investigated were summarized in Table 4-3.
For more detailed information on these soils, reference should be made to the

publiched soil survey reportls.

Those areas mapped by the modified soil series approach include 70 different
soil units, Each soil unit consists of one or more separate occurrences.

These soils are characteristic of Chernozemic, Brunisolic, Luvisolic, Rego-
solic, and Gleysolic soil developments and derived primarily from glacial till,
glacicfluvial, lacustrine, fan, alluvial and aeolian deposits. The majority
of soils also have shallow topsoil cappings and wide range in surface texture
and drainage characteristics. In total, the area mapped by the modified soil
series approach accounts for approximately 155 km2 (40,849 acres} of land

{Map 4-4)}. Table 4-4 summarizes a few of the major soil parameters and
reference to Appendix B should b2 made for a more complete description of these

various 501l units.
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Hap Name
Anglesey

Barnes
Basnue

Honanarte

Cache Creek

Caraquilte
Cheetsum
Joeross
Mcabee
Nepa

Savona

ol ]
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TABLE 4-3

THOMPSON-BONAPARTE VALLEY SOILS - SITE-SPECIFIC STUDY AREA*

Pareni Material

No. of

Separate fotal

Areas Area
N 5.43 kn®
2 0.08 kn’
8 113 kn?
8 1.60 kml
2 0.33 kn?
3 0.14 kel
22 11.39 knl
8 1.16 ke
4 0.47 kn’
3 0.50 ke
6 0.33 ke

Glacial Fluvial
Alluvial-
Colluvial Fan
Glacial Tl

Alluvial Fan

Alluviat-
Colluvial Fan

River Alluvial
Glactal Till
Aeotian
Lacustrine
Alluvial River

Deposits
Aeolian

Ashcroft Solls
Soil Development

fiego Brown
Chernozem

Mul] Regosol

Grihi{c Brown Soll
Chermozem

Reqo Brown
Chernozem

Saline Rego Brown

Gleyed Mull
Regosol

Rego Brown
Chernozem

Pego Brown
Chernozem

Orthic Brown
Chemozem

Orthic Brown
Chernozem

Hull Regosol

Relative
Depth of Surface
Soil Solum Texture
76 ¢m gs!
28 ¢m gls
11 m sty
46-91 cm fsl-;lcl
61 cm s1-si
30-122 cm fs}
30-46 cm gsil-gfsl
5% tm s-fs}
66 cm sil
Zﬂ-él €m sl
20 com 5-1s

Drainage

well
drained

excessive

well
dralned

moderate-
wetl
drafined

moderately
well
drained

imperfectly
drained
welt dralned

rapidly
dratned

well drained

rapldly
dralined

rapldly
dratned

Topography
Slopes in %

<%

2-9

%-50

Agricultural
Significance

parttal
partial

partial
partial

partial
partiat

arable

partial
partial

arable
grazing
partiat
partial
arable

arable

grazing

%0{1 Survey of the Ashcroft-Savona Area Thompson River Valtey, British Columbia, B.C. Department of Agriculture, Kelowna, B.C. March, 1961,

graiing,
pasture

pasture,
grazing

pasture,
grazing

grazing,
pasture

graring,
pasture
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TABLE 4-3 (Continued)

Hap Name

Semliin
Taweel
Thompson
Walhachin

Yenahles

k | | T | e« R i A | B k 1 |
No. of Relative
Separate Total Ashcroft Solls Depth of Surface Topography
Areas Area Parent Haterial Soll Development Soil Solum Texture Drainage Slopes in %
2 0.48 kmz Alluvial- Orthic Brown 30-41 cm gl rapidly 1-15
Colluvia)l Fan Chemozem drained
Kl 9.51 kmz Alluvial- Rego Brown 30-61 cm fsl-gl well dralined 3-30
Colluvlal Fan Chernozem
5 0.58 km® Alluvial Orthic Regoso! - 9 excesslve <5
River Deposits
2 0.1 ke®  Glaclal Out- Orthic Brown 25-46 cm < ranidly 0.9
wash Chernozem drained
1 0.16 kn®  Aljuvial- Calcareous 50-60 cm  si) poorly 5-30
Colluvial Fan Meadow Soil drained

Agricultural
Slgnificance

partially
arable

partial pasture,
parttal grazing

grazing

nartially
arable
arable
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SUMMARY OF THE SOILS FOUND IN THE

& & 8 ] | i '
No. of
Map Separate Total
Symbol Areas Area Parent Material
1 3 91k Aluyial fan
2 deposits
2 3 LH km Alluvial stream
2 deposits
k| 2 .96 km Allyvial stream
2 depasits
4 k] .37 km Alluvial stream
dencelts
5 2 0.14 «m®  Glactal outwash
6 12 .69 km¢  Glaclal outwash
6y 3 0.86 kn’  Glactal outwash
7 1 .54 kmz Glacial outwash
B 2 .25 km  Glsclal il
2 Lithic contact
9 1 A7 km Glactal til
10 2 3 km’ Glactal tin
n 1 62 k¢ Glaci) tin/
L¥thic contact
12 2 78 ke Glacial till

Soit Development

Carbonated Cumulic
Regosol

Carbonated Humic
Gleysol

Carbonated Gleysol

Orthic Regosal

Degraded Eutric
Brunisol
Degraded Eutric
Brunisol-Orthic
Bark Brown
Chdrnozem
Deﬂraded Eutric
Brunisol-Orthic
Dark Brown
Chdrnozem
Orthic Dark Brown
Chernozem
Catcareous Dark
Grey Chernozem
Calcareous Dark
Grey Chernozem
Degraded Eutric
Brumisol

Lithic Rlack
Chernozem-Degraded
Eutric Brunisol
Degraded Eutric
Brunisol

SITE-SPECIFIC STUDY AREA

Retative
Gepth of
Soil Solum
76 cm

102 cm
15 om
15%-76 om
61-91 ¢m

36-46 cm

<25 ¢m

76 cm
<25 cm
<38 cm

46 cm

20-51 cm

20-30 ¢em

[ | B ]

Surface

Texture Drainage

T-311 excessively-
poorly

organic- poorly

sicl

1 poorly

1-si} wmoderately-
pooriy

1-511 excessfively

sil-sicl well dratned

sil-sicl excessive

sil well dralned

st-1 excessively

1-si1 maoderately

T-sil moderately-
{mperfectly

1-51 excessive

1-st excessive

Topography
STopes in %

0-5
<5
<5
<5

>20

Aqviculturat
Slgnificance
arable
arable
partially
arable
partiaVly
arable
arable

arable

grazing

arable

grazing
grazing
pasture

grazing

pasture



TABLE 4-4 (Continued)

5

Map
ol

18

-
L]

20
20
20
20
20
21
22
23
24
25

Ho. of
Separate
_Areas

5
10

1

1]

10

Totat
Area

Parent Material

5.25

D.48

o
~N
-

.18
.07

o o 9o

.18

.21

kmz

kmz

tmz

knF

km2
kmz
?

§ Km

k!

Ghacial till
Glacial tin
Glacial tiN
Glacial tin
Glacial tili

Glaclal tIV)

tlactal il

Glactal
lacustrine
Glaclal
lacustrine
Glacial
lacustrine
Glacial
lacustrine
Glacial
lacustrine
Glacial tiil

Glacial tin
Glacial tilh}
Glacial til

Glacial tiil

T e

Soi} Development

Calcareous Black
Chernozem

Orthic Dark Brown
Chernozem

Orthic Dark Brown
Chernozem
Carbonated Biack
Chernozemn

Orthic Dark Brown
Chernozem-Degraded
Futric Brunisol
Degraded Eutric
Brunisol

Degraded Eutric
Brimisol-Orthic
Dark Brown
Chernozem
Regosol ic

Regosolic

Orthic Eutric
Brunisol

Orthic Eutric
Brunisol
fegosoltc-Orthic
futric Brunisol
Orthic Dark Brown
Chernozem
Degraded Cutric
Bruniso!

Orthic Dark Brown
Chernozem

flego Brown
Chernozem

Orthic Brown
Chernozem-Rego
Brown Chernozem

| | i B
Relative
Depth of Surface
S50f1 Solum Texture
61-76 om 1
20-46 cm 1-s1
46 cm -5t
16-54 cm I-s1
0-46 cm sil-sicl
15-20 cm 1-sl
30 cm sil
- C
- c
36-46 cm slci»cl
10-30 om sil
20-41 cm sil
25 em st
30 cm sil
38 cm 1-sil
10 cm gl-gs)
15-46 om fsl-sil

Drainage
well dralned
excessive-
tmperfectiy
excessive

Imperfectly

excessive-
poorly

moderately

well
excesslve

well
imperfectly
excessive
well

well
moderately
well
moderately
well
moderately
well
well-gxcessive

excessive

Topography
Slopes In %

5-10
5-15
5-10

Agrlcultural
Stgnificance

arahle

parttally
pasture
partially
grazing
partially
arable
pasture

arable
partial
grazing,
partial
pasture
nif

nit
grazing
grazing
grazing
pasture
grazing
pasture
graring

partial
arazing,

partial
pasture
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TABLE 4-4 (Continued)

Ko. of
Hap Separate Total
Symbal Areas Area Parent Material
26 3 1.22 kn®  Glacisl til]
27 3 115 km¢  Glactal til)
28 9 0.91 km2 Alluvial fan
29 5 2.06 km®  Glacial till
30 2 0.22 kn®  Alluvial fan
3 8 1.68 km®  Glaclat till
2 10 1.11 km®  Lithic contact
13 i 0.6] km2 Coiluvial over
,  Glacial tilt
k1 1% 7.15 km Colluvial over
2 Lithic Contact
15 4 2.85 km~ . Glaclal tiN
3% 9 4.97 kmé  Glactal tiN
kY, 6 15.90 km?  Glacial ti1]
38 18 19.05 km¢  Glacial til}
39 1 0.27 km®  Glaclal
2 outwash
10 1 0.33 km Glacial tit}

So1l Development

Orthtc Brown
Chernozem

Carhonate 8lack
Chernozem

Reqa 8rawn
Chernczem

Rego Brown
Chernozem
Saline Gleysol

Qegraded Eulric
Bruniscl-Rego
Brown Chernozem
Lithlc Brown
Chernozem
Orthic Grey
Luvisat

Lithic Eutric
Brunfsol
Degraded Eutric
frunisol

Rego Dark Grey
Chernozem
Orthlc Grey
Luviso!-Degraded
Evtric Brunisol
Orthic Grey
Luvisol
Degraded Eutric
Brunisol

Orthic Grey
Luvisol

1

al

Relattve
Depth of

5011 Solum

25 ¢cm

40-58 cm
20-25 om
15 cm

15-30 cm

10 ¢m

8-10 cm
45-50 cm
10-15 cm
15-20 cm
5-20 cm
15-46 om

23-35 cm
J0-36 cm
46-61 om

Surface
Texture

fsl-sil

1-s#1
1-gst
1-gstl
organic
or sil-
sicl
1-sit
fsl.sil
1-s§1
gsi-gl
fst-si1
gsil-sil
fs1-s1y

sil-gsi}
sil-gsil
gl-gst)

Dratnage

excessive

imperfectiy
excessive
excessive

poor

excessive

excessive

excessive

moderately
well
well

well-
imperfectly

moderately
well
well

moderately
well

Topography
Slopes fn 1

5-10

5-20
15-30

<2

30-50

25-40
»30
10-4D
5-20
5-10¢
15-30

5-20

>5

Agricultural
Significance
partial
arable,
partial
graging
arable
partial
arable
grazing

arahle
grazing

grazing
graring
grarzing
grazing
grazing

grazing

grazing
grazing

grazing



TABLE 4-4 (Continued)

No. of
Map Separate Total
Symbol Areas Area Parent Materifal
a ) 3.30 knd  Glactal till
42 6 1.82 km®  Glactal it
43 2 1.01 &m?  Glactal tihl
a4 2 .65 kme  Glacial tiN)
A5 3 0.73 km®  Glacial fluylal
46 1 0.70 km®  Glacial fluvial
7 6 3.33 km®  Glacial til
a8 1 0.43 km®  Glacial till
49 3 0.91 k'’ Glactal ti7}
50 8 6.87 kil Glaclal till
over Lithic
2 Contact
51 19 4.67 km®  Glactal ti1-
2 Glactal outwash
52 3 4,46 km®  Glaclal till
53 12 0.70 km®  Alluvlal fan
54 5 7.09 ke Glaclal til}
gver Lithic
2 contact
55 9 0.59 km  Alluvial fan
and stream

deposits

Soi1 Development

Orthic Grey Luviso)
Orthic Grey Luvisol
-Orthic Regosol
Degraded Eutric
Brunisol

BDegraded Eutric
Brunisol

Degraded Eutric
Brunisol

Degraded Eutric
Brunisol

Gleyed Orthic

Grey Luviscl

Gleyed Orthic

Grey Luvisol

Orthic Dark Grey
Chermozem-Orthic
Grey Luvisol
Lithic Grey
Luvisol

Calcareous Black
Chernozem
Orthic Grey Luvisol
-Gleyed Grey
Luvisol
Calcareous Dlack
Chernozem
Orthic Grey
Luvisoi-Lithic
Grey Luvisol
Carbonated Black
Chernozem

Relattve
Depth of
Sotl Solum

46-51 cm
15-25 cm

15-46 cm
15-46 cm
13-20 om
13-20 cm
15 cm
15 cm

5-25 cm
15-30 cm

5-10 cm
25-30 cm

45 cm
8-25 cm

25-30 cm

Surface
Texture

gs il
st1-gsi

gsil-gl
gsil-gl
st

sit
sil-sicl
stl-sic)

sil-sicl

stl-gsil

1-s11

si1-sicl

si1-1

sil-gcl

1-si1

Bralnage

excessive
excessive

moderately
well
moderately
well
excessfive
excess|ve
Imperfectly
{mperfectly

moderately
well

well

moderate-
poorly

moderately-
fmperfectly

poorly

Topography

20-40
>40

15-40
15-@0
0-20
0-20
»30
>30

15-20
20-10

5-20

2-25
>15

<h

Agricultural
Significance

grazing
nil

grazing
grating
grazing
grating
orazing
grazing

grazing

grazing

grazing

grazing

grazing

grazing

grazing



TABLE 4-4 (Continued)

No. of

Map Separate
Symbol Areas
56 4
57 6
58 J
59 3
60 S
61 i
62 1
63 1
64 2

Total
Area

0.95

5.44

2.46

0.51
0.65
0.05

0.96

0.93

1.10

kmz

km

kmz

Parept Materfal

Glacial fluvial

Colluvial fan

Glaclal ti1)
over Lithic
contact

Glaclal tin
Glacial tiNy

Glacfal fluvial

Glacial tih

Glacial tit

Colluvial over
Glaclal tin

Soit Development

Orthic Dark Brown-
Calcareous Black
Chernozem

Qrthic Dark Brown
Chernozem-Degraded
Eutrfc Brunisol
Lithic Dark Grey
Chernozem

Calcareous Black
Chernotem

Gleyed Orthic Grey
Liuvisuy

Orthic Dark Brown
Chernozem-Degraded
Eutrle Brunisol
Orthic Grey
tuvisol-Degraded
Eutric Brunisg!
Orthic Brown
Chernozem-Degraded
Eutric Brunisot
Degraded Eutric
Brunisol

Relative
Depth of

Soil Solum

25 cm

15-20 cm

3-5 cm

10-15 cm
25 cm
10-15 cm

15-30 cm

45 ¢m

30-38 om

' -

Surface

Texture Drainage

1-s5t1 well

si1-gsfl well

sil-sict -

1-g1 moderately
well

s11-gcl poorly

T-gsil well

sih well-
imperfectly

sicl well-
imperfectly

sil-sicy moderately
well

Topography
Slopes in %

5.20

5-.20

Agricultural
Significance

grazing

grazing

qgrazing

grazing
grazing

grazing

grazing

grazing

grazing




4,2 VIGETATION

(a) Biogeoclimatic Zones

Seven hiogeoclimatic zones have teen defined and mapped on Map 4-5. These

are as follows:

i) Ponderosa Pine - Bunchgrass Zone

ii)  Interior Douglas-fir Zone

ii) Engelmann Spruce - Subalpine Fir Zone

Alpine Tundra Zone

v Cariboo Aspen - Lodgepole Pine - Dougias-fir Zone
vi) Coastal Western Hemlock Zone

vii) Mountain Hemlock Zone

P T e I T
—dy
[}

viii) Interior Western Hemlock Zone.

It should be emphasized that the boundaries between zones are not always
well defined but, in most cases, are broad transitional belts (ecotonmes).
This is especially true in the steep,mountainous terrain where orograshy
and exposure play an important role in zonal distributions. Therefore,
because not all the zones within the regional study area could be investi-
gated, nmany local variations couid not be delineated. These factors are
brought out so the reader is not mislead into believing the boundary
locations are exact. A generazlized biogeoclimatic zonation is contained
in Figure 4-1.

{i} Ponderosa Pine - Bunchgrass Biogeoclimatic Zone

The clirate of the Ponderosa Pine - Bunchgrass Biogeoclimatic Zone is a
semi-arid type. It is the driest and, in the summer, the warmest in
British Columbia. Rainfall is very limiting to forest tree growth in the
zone. Consequently, the forest consists of open savanna-like stands. This
zone lies between 275 and 915 m (900 and 3000 ft.) in elevation and is the
lowest forested zone in British Columbia. Within the regional study area,
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FIGURE 4-1

o G CZUNATION OF THE
BIOGEQCLIMATIC ZONES IN BRITISH COLUMBIA
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it occupies the lower elevations in the Fraser, Thompson and Nicola river

valleys. The climate characterized by Krajinaas

is summarized in Table 4-5.
Most cf the soils are derived from glacial till with alluvial deposits being
prominent in the valley bottoms, Because of the predominance of grass species,
the dcminant soii order is Chernozemic.

In this biogeoclimatic zone, ponderosa pine (Pirus ponderosa), called yellow
pine by forestry, regenerates in savanna-like stands on sandy loam soils.

On finer-textured soils, ponderosa pine is usually missing, and big sage-
brush (Artemisia tridentata) and a large number of grass species become
dominant. Interior Douglas-fir (Pseudotsuga memziesii var. glauca) may occur
nhere but it requires shade and a north slope where water is more efficiently

conserved,

The structure of this biogeoclimatic zone and the Interior Douglas-fir
Biogeo:limatic Zone differ considerably from that of the other biogeociimatic
zones. The other zones are characterized by a dense tree canopy with a shrub
understory. Herbaceous species are common but do not cover that much area.

In the Interior Douglas-fir Biogeoclimatic Zone and especially the Ponderosa
Pine - Bunchgrass Biogeoclimatic Zone, the forest stands are open savanna
types. The trees are low to moderate in density. The shrub canopy is poorly
developed, while the herbs, especially the grasses, form a compiete cover over
the ground surface.

The Ponderosa Pine - Bunchgrass Zone is the major agricultural zone in
British Columbia as well as beiny of prime importance for cattle grazing in
the spring, fall and winter, However, because of its relatively dry climate,
irrigation is necessary to achieve the best results. The forest productivity
of thic zone is the lowest of the forested zones occurring in the regional
study ¢rea. Wintering habitat fcr ungulates and upland game birds are
important wildlife uses.
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Mean Annual
Temperature

January Mean
Monthly
Temperature

Number of
Months Above
167C

Annual Total
Precipitation

Driest Month
Precipitation

Absolute
Maximum
Temperature

Snowfall in
Percent of
Annual Total
Precipitation

TABLE 4-5

Al ]

SUMMAKY OF 1HE CLIMATIC DATA

6% - 10%
(42° - 50°F)
.80 - .30
(179 - 27BF)
5 to 7
190 - 360 mm

{7.4 - 141inches)

7.4 - 15.2 mm
{.29 - .6inches)

39°% - 44%
{1010 - 112°F)

19 - 42 percent

FOR THE PONDEROSA PINE - BUNCHGRASS ZONE

Number of Frost
Free Days

July Mean
Monthly
Temperature

Number of
Monthe Relow
10%

Annual
Snowfall

Wettest Month
Precipitation

Absolute
Minimum
Temperature

Seasonal
Occurrence

in Percent
of Total
Precipitation

100 - 200

18° - 22%
(640 - 720F)

2 to 4

500 - 1520 cm
(20 - 601inches)

29 - 51 mm
(1.13 - 2inches)

-41° - -Zlgc
(-22° - -69F)

W/NE: 30 - 40 percent
SW/NW:

Summer:30 -~ 35 percent
Spring:15 - 25 percent




{ii) Interior Douglas-fir Biogeoclimatic Zone

The Interior Douglas-fir Biogeoclimatic Zone is the second warmest zone in
British Columbia, next to the Ponderosa Pine - Bunchgrass Biogeociimatic Zone.
The ¢1-mate is cool, continental and dry and is largely created by the rain-
shadow effect of the Cascade and Coast mountain ranges. The zone varies from
300 m (980 ft.) to 1525 m (5000 ft.) above sea level. It can be divided into
two sub-zones based on precipitation. The drier sub-zone, which is the most

common, has an annual total precipitation of 400 mm (16 in.) to 480 mm (19 in.).

The wetter sub-zone occurs at higher altitudes in a rather thin transitional

belt to the next higher biogeoclimatic zone. The cimate data for the zone is
g3

summarized in Table 4-6 .

As in the Ponderosa Pine - Bunchgrass Biogeoclimatic Zone, the soils are
derivecd mainly from glacial till and alluvial materials, However, because of
increased rainfall and a higher ;tocking of coniferous trees, the dominant
soils &re Brunisols and Luvisolsc?

In the drier sub-zone, there are only two major coniferous species; namely
pondercsa pine (Pimus ponderosa) and interior Douglas-fir (Pseudotsuga
menziesit var. glauea). The following trees occur sporadically in the sub-
zone: westermn white pine (Pinus monticola) and western redcedar (Thuja
plicate). Most of these trees do not grow well in this sub-zone because the
climate is dry or too warm. The forested area is a mosaic of open-grown
pondercsa pine (Pirus pomnderosa) and interior Douglas-fir (Psewudotsuga
menziecii var. glauca) interspersed with bunchgrass open range areas. In
this sub-zone, ponderosa pine grows mainly as a pioneer tree, because its
shade tolerance is quite low. Interior Douglas-fir is the climax species.
In the wetter sub-zone, several other trees are present because of the
increased precipitation, and include: lodgepole pine (Pinmus contortal,
grand fir (Abies grandis) and Engelmann spruce (Picea engelmanii). Lodgepole
pine occurs mestly above 1050 m (3500 ft.) elevation where the vegetative
season is shorter and snow stays on the ground lomger, It takes over the
successional role of ponderosa pine at these elevations. Engelmann spruce
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moves down the major stream courses from the Engelmann Spruce - Subalpine Fir
Zone where cold air drainage and alluyial deposits are present.

Environmental features such as soil texture, aspect and topographic position,
have a critical influence on the distribution of the vegetation association

in this biogeoclimatic zone because of its dry climate. Al1l these factors

affect the soil moisture status, thereby favouring certain plant species. For
exampi2, Douglas-fir does best on cool, north siopes, while ponderosa pine does
better on southern exposures. On fiper-textured soils, grass species are common,
while trees on coarse-textured suils regenerate better., This effect is due to
the lower availability of soil moisture in fine-textured scils, where moisture

is held hygroscopically and less easily extracted by tree rootso§ Poor aeration
of fin2-textured soils could als¢o be a factor.

The Interior Douglas-fir Zone is a multipie-use zone where both domestic live-
stock Jrazing and forestry are very important industries. This zone provides
the majority of the forage for 1-vestock during the summer months. Logging
which began in the 1860's is now one of the largest and most important indus-
tries. Agriculture usually consists of improved pasture or the production of
alfalfi with irrigation. Intensive agricu]ture'is not generally practised.

(iii) Engelmann Spruce - Subalpine Fir Biogeoclimatic Zone

This biogeoclimatic zone is a much fragmented forest occupying the higher
elevations to treeline in the interior of British Columbia. This zone
composes the major portion of the interior forests and is the dominant bio-
geoclirnatic zone within the study area. Altitudinally, it ranges between
1225 m (4000 ft.) above sea level to 2290 m (7500 ft.).

. . . .. 03 . .
The ¢l mate is characterized by Kra31né7 as a continental cold, humid one and
is summarized in Table 4-7.

The parent material is largely glacial til11 with the dominant soil order
being Erunisols. However, in the Coast Mountains, where the precipitation
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Mean Annua)
Temperature

January Mean
Monthly
Temperature

Numhor of
Manths Above
109C

Annual Total
Precipitation

Driest Month
Precipitation

Absolute
Maximum
Temperature

Crnmi a1l &
HiUwratl o mn

Percent of
Annual Total
Precipitation

e 1 @ [ i |
TABLE 4-6
SUMMARY OF THE CLIMATIC DATA
EOR THE INTERIOR OCOUGLAS-TIR ZONE
0 _ g° Number of Frost

(400 - 48°F) Free Days
July Mean

-120 - -30¢ Monthly

{100 - 260F) Temperature
Number of
Months Below

5 to 6 10%

360 - 560 mm Annual

(14 - 22 inches) Snowfall

13 - 28 wm.
{.5 - 1.1 inches)

360 - 430¢
(97° - 1109F)

21 - 35 percent

Wettest Month
Precipitation

Absolute
Minimum
Temperature

75 - 200

17° - 21%
(629 - 699F)
2 to 4

76 - 178 cm
(30 - 70 inches)

51 - 89 mm
(2 - 3.5 inches)

469 - -320C
(-510 - -250F)
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is greater and the parent material is largely of granitic origin, Podzolic
sgils are the most common.

The forest ground is usually frozen before the snow falls, The winters are
very severe with the snow lasting approximately 7.5 months. This, together
with the cool nights, results in a short growing season. Only trees which

can tolerate an extended period of frozen ground and short vegetative season
can survive here, The climax spacies are Engelmann spruce (Picea engelmarmii)
and subalpine fir (dbies lasicca~pa). The successional species, lodgepole
pine (Pinus ecomtortq) is the most common in this biogeoclimatic zone since
lightning-caused wildfires and logging activities are extensive. Forest
stands in this climax state are uncommon and scattered. White-bark pine
(Pinus albicaulis) and aipine larch (Leriz lyqilii) occur in suitable habitats
around timberline. Western hemlock (Tsuga heterophylla), western white pine
(Pinus momticola), western redcedar (Thuja plicata) and interior Douglas-fir
(Pseudotsuga menziesii var. glauca) only occur sporadically because of the
short vegetative season.

Along the upper altitudinal boundary, the contiguous forest gives way to an
open type "parkland forest". Krummholz formation of the tree species is
common. These forest colonies develop where the snow remains on the ground
longer. The snow supplies additional moisture to the trees. Lightning
fires might also play an important roije.

Because of the higher precipitation received by the Engelmann Spruce - Sub-
alpine Fir Zone, the forest productivity is the second highest of all of the
biogeoclimatic zones occurring in the regional study area. Consequently,
logging is the major commercial use of this zone. Domestic livestock grazing
occurs throughout the summer months, however the amount and quality of forage
are re atively low, In addition to livestock grazing, the zone is used
heavily by unguiates as summer ringe. The high precipitation and greater
snowfa' 1 makes this zone very important as a water storage area for irrigation
and domestic water supplies in tre lower and drier biogeoc)imatic zones.
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TABLE 4-7
SUMMARY OF THE CLIMATIC DATA

9v-7

FOR THE ENGELMANN SPRUCE - SUBALPINE FIR ZONE

Mean Annual 1% - 4% Number of Frost

Temperature (380 - 390F) Free Days 50 - 100

January Mean July Mean

Monthly -187 - -71% Monthly 12° - 16%
Temperature (-1° - 200F) Temperature (549 - 60OF)
Number of Number of

Months Above Months Below

100C ' 2 to 4 100¢ 5 toé6

Annual Total 410 - 1830 mm Annuatl 175 - 1016 cm
Precipitation (16 - 72 inches) Snowfal) (69 - 400 inches)

Driest Month 15 - 66 mm Wettest Month 64 - 254 mm
Precipitation (.6 - 2.6 inches) Precipitation (2.5 - 10 inches)
Absolute Absolute
Max imum 320 - 3790C Minimum ~-560 - -.240C
Temperature {90° - 989F) Temperature (-680 - -300F)
Snowfall in Seasonal
Percent of Occurrences
Annual Total in Percent
Precipitation 43 - 72 percent of Total winter: 40 percent

: Preclpitation summer: 20 percent
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{iy) Alpine Tundra Biogzoclimatic Zone

The Alpine Tundra Zone is repres2nted on the highest mountain peaks above the
subalpine zone. It usually occurs above 2150 m (7000 ft.), however, in the
Coast Range, this altitude is reduced because of greater accumulation of ice
and snow to approximately 1830 m (6000 ft,). Under the severe conditions of
this altitude no trees grow very well, Only occasionally do krummholz forms

of white-bark pine (Pinus albieaulis) and sub-alpine Fir(abies lasioccarpa)

form in depressions where snow accumulates and supplies insulation and moisture.
The climate of this zone is summarized in Table 4-80?

Most of the soils are derived from shallow glacial till o;er bedrock and are

. . . . 0 .
very stony. The dominant soil order is Alpine Brunisols . Podzols are domin-
ant in the Coast Range.

A variety of herb species exist on the dry, exposed mountain peaks. The most
common are: mountain-avens (Drycs octopetala), alpine pussytoes (Amtemnaria
alpina!, catchfly (Silene aecaulis), beardtongue (Pemtstemon procerus), 5and-
wort (irenaria capillaris), and ¢ variety of sedge species (Carer scirpoidea,
Carex nardina, and Carex albonigral. Small patches of red heather (Phyllodoce
empetriformis), yellow heather (Fhyllodoce glanduliflora) and white moss
heather (Cassiope mertensicna) can occur in moist, sheltered areas. The
heather species generally increase as the climate becomes more coastal,

while many of the herbaceous species disappear.

The tack of trees and severity of the climate 1imit most activities in this
zone. The high recreational values, water storage, and use in the summer by
wildlife appear to be the most important uses. In some areas in the interior,
domestic livestock utilize these areas in the summer months. However, due to
the shcrt vegetative season, this practice generally results in degradation .
of the alpine tundra if grazed too heavily.
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Mean Annual
Temperature

January Mean
Monthly
Temperature

Number of
Months
Above 10°C

Annual Total
Precipitation

Driest Month
Precipitation

Absolute
Maximum
Temperature

Snowfall in
Percent of
Annual Total
Precipitation

¢ 1 i 1 L 1

TABLE 4-8

SUMMARY OF THE CLIMATIC DATA
FOR THE ALPINB TUNDRA ZONE

-40 - -1.50¢C

(252 . 299F)

-189 - -79¢

(00 - 209F)
none

700 - 2800 mm.

(28 - 110 inches)

23 - 122 mm
{.9 - 4.8 inches)

210 - 28°C
{700 . 830F)

72 - 74 percent

Number of Frost

Free Days

July Mean
Monthly
Temperature

Number of
Months
Below 10°C

Annual
Snowfall

Wettest Month
Precipitation

Absolute
Minimum
Temperature

| i ] 1
£ 25

7% - 11%

(44° - 520F)

7 to 8

531 - 1955 cm

(209 - 770 inches)

76 - 362 mm
(3.05 - 14.22 inches)

~450 _ _350(
(-49° - -28°F)
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(v) Cariboo Aspen - Lodgepole Pine - Douglias-fir Biogeoclimatic Zone

This tiogeoclimatic zone is quite similar to the Interior Douglas-fir Bio-
geoctimatic Zone in its vegetative characteristics. However, because of its
more northerly position, its climate is considerably colder and severe. The
zone has a very severe winter but the smowfall is limited. This fact restricts
many ¢f the tree species common to the Interior Douglas-fir Zone. The vege-
tation generally consists of a mosaic of forest and grassland associations.
This zone is geographically rather than altitudinally defined. The climate is
charactergged as micro-thermal, subhumid continental and is summarized in
Table 4-9 .

As in the previous biogeoclimatic zones, glacial till is the most ccmmon
parent material. However, in this highly glaciated plateau region, glacial
outwash and lacustrine deposits are common. The dominant soil order is
Brunisolic on mesic habitats. Luvisols are more common on fine-textured,
alkaline parent material,

The most common trees are Douglas-fir (Pseudotsuga memziesii var. glaucal,
lodgepoie pine (Pinus contorta) and trembling aspen (Populus tremloides).
White spruce (Picea glauca) is frequent in cool receiving areas. Open steppe
grassland associations are frequent on fine-textured soils (silty Joams).

The veyetation of this zone strongly resembles that of the Interior Douglas-
fir Biogeoclimatic Zone in that many of the vegetation associations and plant
species are similar. The occurrence of western snowberry (Symphoricazrpos
occidentalis) and prickly rose (Fosa acicularis), the general lack of many
tree species and abundance of trembling aspen (Populus tremuloides) are
important characteristics of this zone.

Domestic livestock grazing and fcrestry are the major uses. Agriculiure is
practised to a Timited extent but is restricted in both the type and produc-
tivity of the crops due to the short growing season.
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Mean Annual
Temperature

January Mean
Monthly
Temperature

fiumber of
Months
Above 10°C

Annual Total
Precipitation

Driest Month
Precipitation

Absolute
Ma x {mum
Temperature

Snowfall in
Percent of
Annual Total
Precipitation

( |

TABLE 4-9

cHudRny nr

= )

SUMMARY O THE CLIMATIC DATA

FOR THE CARIBOQ ASPEN - LODGEPOLE PINE - DOUGLAS-FIR ZONE

2° - 5%
(36° - 41°F)

-12% - -99¢C
(10° - 16°F)
Jto b

360 - 560 mm
{14 - 22 inches)

10 - 23 mm
(.4 - .9 inches)

33°% - 1%
(92° - 105°F)

28 - 38 percent

Number of Frost
Free Days

July Mean
Monthly
Temperature

Number of
Months
Below 100C

Annual
Snowfall

Wettest Month
Precipitation

Absolute
Minimum
Temperature

50 - 150

13° - 17%
(552 - 62°F)

4 to 6

40 - 190 cm
(16 - 75 inches)

40 - 76 mm
(1.6 - 3.0 inches)

-520 _ _380¢
(-619 - -36°F)
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{vi} Coastal Western Hemlock Biogeoclimatic Zone

The Ccastal Western Hemlock Biogeoclimatic Zone has a humid mesothermal c]imateU%
in which the zonal soils are strongly podzoiized and western hemlock (Tsuge
hetercphylla) is the climatic climax specieém% This zone is the wettest in
British Columbia and sustains thz highest production for Douglas-fir, western
hemlock and western redcedar, The Coastal Western Hemlock Zone is composed of
two sub-zones; the drier has an annual total precipitation of 1650 mm (65 in.)
to 2800 mm (110 in.), and the wetter has an annual total precipitation of

2800 mm {110 in.) to 6650 mm (262 in.). Within the regional study area, the
Coastal Western Hemlock Zone is only found in the extreme southwest portion and
is confined to several drainages. Altitudinally, this zone 1ies between 450 m
(1475 ft.) and 1050 m (3450 ft.). The climate is summarized in Table 4-10%°.

Becaus2 of the high precipitation, the s0ils are strongly leached, resulting
in a p-edominance of Podzolic so’1s., The soils are generally coarse-textured
and acidic.

The vegetation is greatly influerced by the high precipitation and a very rich
shrub and herb layer exists. The moss layer generally forms a complete carpet
over the ground surface.

The dominant tree species include western hemlock (Tsuga hetercphyllal,

westerr redcedar (Thuja plieata), and Pacific silver fir (Abies anabilis).
Douglas-fir (Pseudotsuga menziesii var. glauca) ocCurs as a very common
successional species (along with red alder (Alnmus rubra)) after logging or fire.

The uncerstory is composed of & dense shrub layer, primarily composed of salal
(Gaultheria shallan) on the drier sites, with hucklieberries (Vaceinium spp.),

devil's club (Oplopanar horridus), and oregon grape (Berberis spp.) becoming common

on moister sites. The herb layer contains a large number of species, but they
tend to have low cover values except for swordfern (Polystichn mmitum) and
deerfern (Blechnum spicant) which are dominant understory components. Other

common species include star-flower (Trienmtalis latifolia), foamflower (Tiareliq
"
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TABLE 4-10

SUMMARY OF ITHE CLIMATIC DATA
FOR THE COASTAL WESTERN HEMLOCK ZONE

2s-v

Mean Annual §9 . 9% Number of Frost

Temperature (41° - 4909F) Free Days 120 - 250
January Mean o o July Mean 0 o
Monthly -4~ - 5°C Monthly 137 - 187°C
Temperature (240 - 410F) Temperature (550 - 640F)
Number of Number of

Months : Months

Above 10°C 4 to 6 Below 100C 0 to 3

Annual Total 1650 - 6650 mm Annual 13 - 750.cm
Precipitation {65 - 262 inches) Snowfall (5 - 295 inches)

Driest Month 30 - 165 mm HWettest Month 280 - 1170 mwm
Precipitation (1.2 - 6.5 inches) Precipitation (11 - 46 inches)
Absolute o o Absolute

Maximum 26~ - 40°C Minimum -300 - -70¢
Temperature (780 - 104°F) Temperature (-220 - 199F)

Snowfall in
Percent of
Annual Total
Precipitation

.9 ~ 38 percent



latifolia), foamflower (Piarelle trifoliatal, twinflower (Linngea borealis)

and woodfern (Dryopteris austriacal.

The moss layer is very well developed and a distinct characteristic of most
habitats in this zone, The dominant mosses are Bylocomium splendens,
Eurhynzhium oregamum, Rhytidiade!phus loreus, Plagiotheciuwn wndulatum, and

Isgthesium stoloniferum.

Because of the extremely high productivity of the forests, timber harvesting
is the major resource use. The dense understory restricts recreational
activities such as hiking and hunting,

{vii) Mountain Hemlock Biogeoclimatic Zone

The Mousntain Hemlock Zone occurs on the upper slopes and crests of mast
mountains of the Coast Range. The zone occurs above 915 m (3000 ft.) as a
microtermal subaipine belt with a deep snow cover over unfrozen ground.
Winters; are not as severe as those of its interior counterpart, the Engelimann
Spruce - Subalpine Fir Zone. However, snow accumulations are much greater.
Within the study area, this zone occurrence is limited to the extreme south-
west portion, where its development is transitional to the interior types.
The climate is summarized in Table 4-117%. The soils are generally derived
from giacial til11 and colluvium deposits, developing into Humic Podzols as
the zonal soils.

The most common coniferous trees are mountain hemiock (Tsuga mertensianal,
Pacific silver Tir (4dbies amabilis) and yellow cedar (Chamaecyparis nootka-
tengis). These tree species are all dependent upon unfrozen ground below
the snow for survival. Western hemlock (Tsuga heterophylla) is common at
the Tower elevations of this zone. Subalpine fir (4bies lasiocarpal,
Douglas-fir (Pseudotsuga menziesii var. glauca) and lodgepole pine (Pinus
contorta) are of only limited distribution. Near timberline, subalpine fir
may rerlace Pacific silver fir in areas exposed to a more continenta)
climate?®. Mountain hemiock is tne dominant tree on all habitats and forms
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Mean Annual
Temperature

January Mean
Monthly
Temperature

Number of
Months
Above 100C

Annual Total
Precipitation

Driest Month
Precipitation

Absolute
Max imum
Temperature

Snowfall in
Percent of
Annual Total
Precipitation

TABLE 4-11

clludAnRY Nnc T
SUirmIn e gl [(BR}

FOR THE MOUNTAIN

1
L.

3 - 7% o
(38° - 44%)

-90 _ 1%
(16° - 300F)
2 to 3

1780 - 4320 mm
(70 - 170 inches)

33 - 84 mm
(1.3 - 3.3 inches)

24°% -+ 300C
(759 - 86°F)

20 - 70 percent

1FAT
[l

H
HEML

Number of Frost
Free Days

July Mean
Monthly
Temperature

Number of
Months
Below 100C

Annual
Snowfall

Wettest Month
Precipitation

Absolute
Minimum
Temperature

Seasonal
Occurrence

in Percent

of Total
Precipitation

40 - 120 .

11° . 13%
(5190 . 569F)

1 to &

280 - 2032 cm .
{110 - 800 inches)

305 - 410 mm
(12 - 16 inches)

-359 - .23%
(-31° - -10°F)

winter: wet

30 - 40 percent
spring and
summer: dry

10 - 15 percent



the climatic climax species. Yellow cedar and Pacific silver fir became
common on areas enriched by a fiow of seepage water. Tree growth is slow
because of the short vegetative season and deep snow cover.

The forests are not continuous in this zone and are mostly confined to the
Tower elevations. As the elevation increases, the contiguous forest gives
way to a “parkland forest" where isolated krummholz tree clumps are common.
This is considered the Parkland Sub-zone by Brooke??. Common understory con-
stituents of the sub-zone are Ericaceae Species, such as blueberry(Vaccinium
deliciosum}, white rhododendron (Rhodedendron albifilorwr), red heather
(Phyliodoce empetriformis) and white heather (Cassiope mertensiana). A very
lush alpine meadow flora exists in seepage areas in the Parkland sub-zone
where marsh marigold (Caltha leptosepalal, monkey-flower (Mimulus Lewisit),
mountzin valerian (Valeriana sitchensis) and false hellebore (Veratrmm viride)
can be found.

Within the contiguous forest, the common understory species are blueberries
(Vaceinium membranacewn, Vaccinium ovalifoliwm, Vaceiniwm alaskaense),
false azaiea (Menziesia ferrugineal, twinflower (Linnaea borealis), bunch-
berry (Corrmus canadensiz) and foamflower (Timrella wunifoliatal.

Most parts of this zone are inac:essible but, where accessible, logging has
been the major land use. However, because of the beauty of the open Parkland
sub-zone and heavy snowfall, recreation and watershed protection are probably
the two most compatible land uses. Ungulates generally inhabit the zone in
scattered numbers during the summer months.

(viii) Interior Western Hemlock Zone

This zone is the wettest and most productive of the forest zones found in the
interior of British Columbia. Wi{thin the regional study area, this zone is
only found in the extreme northeastern corner and covers a relatively small
area. The climate of the Interior Western Hemiock Zone is comparable with
the Coastal Western Hemlock Zone except that the vegetative season is shorter.
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TABLE 4-12

SUMMARY OF THE CLIMATIC DATA
FOR THE INTERIOR WESTERN HEMLOCK ZONE

95~

Mean Annual 3% - 8% Number of Frost

Temperature (370 -~ 469F) free Days 100 - 150
January Mean 119 - -30C July Mean o o
Monthly (129 - 279F) Monthly 157 - 21°C
Temperature Temperature (59% - 699F)
Number of Number of

Months Months

Above 10°C 3to 5 Below 10°C 3to 5

Annual Total 560 - 1700 mm Annual 190 - 673 cm
Precipitation (22 - 67 inches) Snowfall (75 - 265 inches)

Driest Month 25 - 51 mm Wettest Month 8l - 254 mm
Precipitation {1 - 2 inches) Precipitation (3.2 - 10 inches)
Absolute Absolute

Ma ximum 352 - 41% Min{mum -47° - -14%
Temperature (950 - 1069F) Temperature (-520 - 79F}

Annual Total
Precipitation

29 t0 53 percent




Altitudinally it occurs between 300 and 1350 m (1000 - 4500 ft.). The climate
is characterized by Krajinaogas g microthermal continental humid with a cool
winter and a warm summer. Table 4-12 summarizes the climate for this zone.

This zone consists of two sub-zones. In both,the climatic climax tree is
western hemlock (Tsuga hetercphyllc). The drier sub-zone (annual mean total
precipitation is 580 - 890 mm (22 ~ 35 in.)) is one of the richest areas of
various coniferous trees in British Columbia. Interior Douglas-fir (Pseudo-
tsuga menziesii var. glaucal, western larch (Lariz occidentalis), western
hemlock (Tsuga heterophylla), western white pine (Pinus strobus/), lodgepoie
pine (Pinus contortal), western radcedar (Thuja plieatal, subalpine fir (4bies
lasioezrpa), and grand fir (4bies gramdis) are the dominant trees. The wetter
sub-zone (annual mean total precipitation 890 to 1700 mm (35 - 67 in.)) has
only Interior Douglas-fir (Pseudotsuga menziesii var. glauea), western hemlock
(Tsuga heterophyllal), lodgepole nine (Pinus contorta), Engelmann spruce

{Picea engelmamiil), western redcedar (Thuja plicatal,and subalpine fir (Abies
lasioezrpa) as its most common t-ee species. Both sub-zones contain Balsam
poplar (Populus balsamifera), trembiing aspen (Populus tremuloides), and paper
birch (Betula papyrifera) as common deciduous trees.

The relatively high precipitation and large number of coniferous trees makes
this zone one of the most important timber producing areas in the interior of
Britisa Columbia.

() Vegetation Associations

The vegetation within the local study area (Map 2-1) was mapped at tre
association level using the recent colour aerial photographs, flown in
September 1976, and forest cover maps (Map 4-6). As stated earlier, the
vegetation associations were named according to the climatic climax state.
Howeve~, because of the abundance of burns and logging within the study area,
very little of the climax overstory exists. For this reason, the forest
types were mapped and designated as follows within each association:
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Coniferous Types

Engelmann
Engelmann
Engelmann
Engelmann
Engelmann
Engelmann

Engelimann

spruce
spruce
spruce
spruce
spruce
spruce
spruce

subalpine fir

lodgepole pine

Douglas~fir

Douglas~-fir - lodgepole pine
aspen

subalpine fir - lodgepole pine

Douglas-fir - lodgepole pine

Douglas-fir - aspen

Douglas~fir - ponderosa pine

Dougias-fir

subalpine fir - lodgepole pine

subalpine fir

lodgepnie pine - aspen

lTodgepnie pine

ponderusa pine

Deciduous Types

cottonwood

aspen

cottonwood - aspen

Using the piot information, information from other vegetation studies in

intericr British Columbia, aerial photographs and forest cover maps, 14 forest
associations and six grassland asyociations were described and mapped within the
detailed study area.

described and mapped (Map 4-6).
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Each association is common to a certain biogeoc]imatic zone,
with the exception of three intrazonal associations that can occur in several
biogeoclimatic zones because of their definition and the result of topographic

or edaphic differences between zones., The following associations have been



Alpine Tundra Zone

mountain avens - sedge association

Engelmann

Spruce

Subalpine Fir Zone

Engelmann
Engeiminn
Enge Imann
EngeImann

Engelmann

spruce
spruce
spruce
spruce
spruce

1

grouseberry association

grouseberry - pinegrass association
grouseberry - white rhododendron association
willow - red heather parkland association
grouseberry - lupine association

Interior Douglas-fir Zone

Douglas-fir - pinegrass association

Douglas-fir - bunchgrass association

Douglas-fir-spirea - bearberry association

Douglas-fir - bunchgrass - pinegrass association

Pondercsa Pine « Bunchgrass Zone

pondercsa pine - bunchgrass association

Intrazonal

riparian association

Engelmann spruce - horsetail association

willow - sedge bog association

Grassland Associations

highlani grassland association

Kentucky bluegrass association

bunchgrass - Kentucky bluegrass association

sagebrush - bluebunch wheatgrass association

saline depressional association

big sagebrush - bunchgrass associztion
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Forest Associations

The 14 forest associations described in this study comprise the majerity of

the land within the detailed study area, Most of these associations are
successional and very little climax vegetation exists. Most climax vegetation
is found along streams or at hign elevations on sheltered north expcsures. The
mosaic pattern of the forest associations is generally interrupted by grasslands
interspersed throughout the forested lands.

{i) Mountain Avens - Sedge Association (Appendix C)

This association occurs above timberliine on the highest windswept peaks within
the study area, mainly within the Clear Range. Blustry, Cairn’'s, Moore and
Chipuin mountains are the major distributional area of this association. The
soils are generally very shallow and stony { £50 percent). Because of time
and poir accessibility, only one plot (Plot Number 1) was located in this
association,

The sh~ub layer is sparse and restricted to rock outcrops. The herb layer
consis:s of a well-developed but patchy coverage of mountain avens (Dryas
octopetala) with sedge (Carex albo-nigmon), bluegrass (Poa grayana) and sand-
wort (Arenaria capillaris) comprising the majority of the remaining vegetation
cover.

(i1} Engelmann Spruce - Grouseberry Association (Appendix C,

This association is the most abundant subalpine habitat, especially to the
west and north of the Hat Creek Valley. It develops on broad ridges and gentle
slopes from 1520 m (4985 ft.) to 1850 m (6068 ft.) in elevation. It occurs

on all exposures, but reaches its best development on southern exposures. The
soils are medium-textured, well-drained and derived from glacial ti1l and
colluvium. The major soil order is Gray Luvisol.

In the climax state, subalpine fir (dbies lasiocarpa) is a major component of
the overstory. Engelmann spruce (Piecea engelmarmii) is also well represented.
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However, within the study area, subaipine fir was found to be rare, only
existing in isolated stands or as very scattered regeneration species.
Engelmann spruce was the dominant species in the climatic climax forest stands.
However, because of past fires, most stands are made up of mixtures of lodge-
pole pine (Pinus eomtorta) and Douglas-fir (Psewudotsuga menziesii var. glaucal,
both s2ral species, with Engelmann spruce usually of secondary importance.
Canopy coverages are dense, ranging from 60 to 100 percent.

The understory is dominated by a very low, dense cover of grouseberry
(Vaeeinium scoparium) which covers between five and 95 percent, depending on
the overstory coverage, Other shrubs occurring very sporadically are buffalo-
berry (Shepherdia canadenstis), 1°ttie wild rose (Rosa gymocarpa) and taill

huckleberry (Vaceintum membranacewn).

The he-b layer is greatly reducecd (five to 10 percent) by the dense shrub
canopy. Freguent species include twinflower (Limmaea borealis), wintergreen

(Pyrola secunda), meadowrue (Thalictrum occidentale), strawberry (Fragaria glaucal,

arnica (Arnica latifolia) and lousewort (Pedicularis bracteosa).

The moss layer is moderately weli-developed in coverage with Pleuroczium
scherberi being the dominant species.,

The 1ichen layer is diverse in species composition although the average cover
is approximately 10 percent, Alectoria jubata and Alectoric fremontii are the
dominart epiphytic lichens, while Peltigera aphthosa is found on the ground
{terricolous) in scattered patches up to one m (3.28 ft.) in diameter.

Domestic grazing values are low b2cause of the lack of palatable grasses.

Wildlife utilize this association mainly as summer range. Forestry is by

far the most common use, however the freguency of fire removes many of the
higher valued tree species.

Along streams and drainage courses where moisture conditions are better,
the species composition is generally better developed. Engelmann spruce
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dominates the tree canopy, while the shrub layer is dominated by willows
(Willow spp.) and grouseberry (Vaeccinium scopariwm). The herb layers contain
lupines (Lupinus lepidus), meadowrue (Thalictrum occcidentale), horsetail
(Equisetum arvense), mountain valerian (Valeriana sitchensig), arnica (Arnieg
latifolia) and strawberry (Fragaria glaucal). Common mosses are Aulacomium

palustre and Drepanocladus uncinatus.

(ii1) Engelmann Spruce - Grouseberry - Pinegrass Association
{Appendix C)

This association constitutes a d~y phase of the Engelmann Spruce - Grouseberry
Association. Altitudinally, it forms a well developed association between
1800 m (4600 ft.) and 1675 m {5500 ft.). It usually occupies plateau areas
with deep soils of medium-texture., The Gray Luvisol is the most common soil
great group. Within the study area, this association occurs most frequently
to the east of the Hat Creek Valley in the area north of Cornwall Mountain

and in the Arrowstone Hills.

As in the Engeimann Spruce - Grouseberry Association, Engeimann spruce

{Picea engelmannii) forms a persistent seral constituent, while subalpine fir
(Abies lasiocarpa) is almost lacking. However, because of the seral nature
of most stands within this association, lodgepole pine (Pinus contorta) was
found the most abundant species.

The shrub layer is characterized by a Tow cover of grouseberry (Vaecinium
scopariwm) and bearberry (dretogiaphylos wva-ursi). A higher shrub layer
exists and is composed of buffaloberry (Shepherdia canadensis),

(Juniperus communis) and mountain alder (Alnus ineana). Sporadic occurrences
of western shadbush (Amelanchier alnifeolial), 1ittle wild rose (Rosa gymmoearpa)
and spirea (Spiraea betulifolia) are common.

The dowinant herb by far is pineqrass (Calamagrostis rubescens), covering as

much as 95 percent of the ground surface. On steeper slopes where the soil
. az .
depth was less than 20 cm (8 in.!, McLean found a decrease in the amount of
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pinegrass. Other characteristic species are Tupines (Lupinus lepidus), twin-
flower (Linnaea borealisl, wintergreen (Pyrola secunda) and strawberry (Fragaria
glauec).

The mess and lichen Jayers are tighly variable. The moss layer is dominated by
Pleurcziwm schreberi. The lichen layer, on the other hand, is composed of
sever: ] dominant species. Alectoria jubata, Alectoria fremontii, Aiectoria
saramentosa, and Letharia vulpina are all characteristic epiphytic lichens,
while Peltigera aphthosa is the common terricolous 1ichen.

(iv) Engelmann Spruce - Grouseberry - White Rhododendron
Association (Appendix C)

This association occurs to the north of the Hat Creek Valley in the Pavilion
Mountains on relatively flat plateau areas. The association is unique in that
it is the only area where white rhododendron (Rhododendron albiflermum) occurs.
The development of the association is not entirely understood. It appears to
dominate in areas in the early stages of secondary succession due to fire or
logging. As the tree canopy matures and Engelmann spruce (Picea engelmanmii)
becomes the dominant tree species, white rhododendron is drastically reduced

in coverage. It is felt that this may be a successional association and only
exist as a subclimax or climax on very well drained habitats. In other habitat
types, the Engelmann Spruce - Grouseberry Association will probably form. For
this r=ason, the exact nature and location of the vegetation boundaries is not
known, and can only be assumed, However, it is felt that this is an important
associition to delineate because of the unique occurrence of white rhododendron
in this area. White rhododendron is usually only found on the windward sides
of the major mountain ranges. Its occurrence here, especially in successional
stands, possibly indicates a higher moisture availability in the northern

parts of the detailed study area where this association occurs.

The tree layer is composed of lodgepole pine (Pinus conterta) and scattered

occurrences of Douglas-fir (Psewcotsuga menziesii var. glauea) and Engelmann
spruce. The tree stands sampled were successional, as the abundance of
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lodgepole pine indicates.

The shrub layer is very well developed in both the high and low shrub layers.
White rhododendron and buffaloberry (Shepherdia canadensis) share the dominance
role in the high shrub layer with approximate coverages of 60 percent, The

Tow skrub Tayer is composed of grouseberry (Vaccinium scoparium).

The herb layer is fairly characteristic of that found in the Engeimann Spruce -
Grouseberry Association, although not as species rich. Twinflower (Linngea
borealis), meadowrue (Thalictrum ceceidentale), arnica (Armiea cordifolia) and
pinegrass (Calamagrostis rubescens) are .the dominant species present.

The lichen layer is dominated by Letharia vulpina, which is sporadic in
occurrence.

(v} Engelmann Spruce - Willow - Red Heather Parkland Association
(Appendix C)

This association occurs as the climatic climax from approximately 1980 m
{6494 ft.) to timberline. The trees occur in parkland type stands in a
clumpy, stunted form, generally referred to as “"krummholz". This is the
highest forested association and is found on all exposures and slopes. The
soils are shallow and stoney, with Dystric Brunisols being the common soil
great group.

Engelmann spruce (Picea engelmannii) and subalpine fir (Abies lasioearpa)
share the climax status with Engeimann spruce, the more dominant of the two.
White-bark pine (Pinus albieaulie) is also wel) represented. Because of the
severe climate found at these elevations, tree growth and regeneration is
very slow. The krummholz nature of the trees can also be attributed to the
climate. Wind, snow and associated ice particles tend to shear off branches
protruding above the protective snow cover, forming trees that appear flat-
topped and trailing.
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The strub layer is well developed in a high shrub/low shrub habit. A heavy
cover of willows (Saliz spp.) exists, about 2.5 m (8 ft.) high and covering
between 70 and 100 percent of the plot. Underneath this high shrub layer, a
dense low shrub layer exists, consisting of grouseberry (Vacciniwum scoparium)
and bearberry (Arctostaphylos uva-urei). Red heather (Phyllodoce empetriformis)
which has been found to be characteristic of this association by other observ-

ersgg’oﬁ was found to be very sporadic in occurrence throughout the study area.

The herb layer possesses species common to both the alpine and subalpine zones.
The principal herbaceous species are sedge (Carex albo-nigrum), bluegrass (Poa
grayana), lupines (Lupinus lepidius), meadowrue (Thalietrum occidentale) and
strawbzrry (Fragaria glaucal.

In recziving areas, which are very common in this krummholz forest, a willow-
bog comunity exists. The shrub layer is dominated by a dense canopy of
willow (Selix spp./), while the herb layer contains a large number of species
with moderate coverage. The principal species are sedges, woodrush (Lusula
hitcheoeckii), grass-of-Parnassus (Parnassia fimbriata), cowparsnip (deraclewn
lanatwi) and horsetail (Equisetwm arvense). The moss layer is highly developed
in these wet depressions. The principal species forming an almost total carpet
over the ground are Aulacomiwn pclustre and Sphagmum spp..

{vi) Engelmann Spruce - Grouseberry - Lupine Association
{Appendix C)

This association occurs directly beiow the Engelmann Spruce - Willow - Red
Heather Parkland Association and above the Engelmann Spruce - Grouseberry
Association, on all exposures and slopes. It forms the last contigucus forest
stand before the subalpine parkland is reached at approximately 1950 m

{6396 ft.). The soils are derived from either colluyium or glacial till.
Dystric Brunisols and Gray Luvisols are the common soil types.

The tre: canopy is a dense one, composed mainly of Engelmann spruce (Picea
engelmomii) with lodgepole pine ’Pinus contorta) becoming dominant in seral
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stands. Subalpine fir (Abies lasioccarpal), normally a dominant associate, was
only found on one plot within this association.

The shrub layer consists of a low growth of grouseberry (Vaceinium scoparium)
reaching a coverage of 80 percent, ATl other shrubs only occur sporadically,
except for red heather (Phyllodoce empetriformis) which is very common.

The herb layer is very well developed and possesses a large number of species.
The characteristic species are lupines (Lupinus lepidus), lousewort (Pedicular-
is bractecsa), globeflower (Trollius laxus), wintergreen (Pyrola secwuda) and
arnica (drmiea latifolial.

The Tichen layer consists mainly of the epiphytic types Alectoria jubata and
Alectoria saramentosa. The moss layer is poorly developed with Drepanocladus
wneinatus and Dieroum fusescens being the only two found.

(vii) Douglas-fir - Pinegrass Association (Appendix C)

This association is the most widespread throughout the Interior Douglas-fir
Zone. It occurs on relatively.steep, cool slopes or benches on mid to upper
slopes. At lower elevations, it usually occupies cool northerly aspects,

shifting to southerly exposures at higher elevations. The soils -are usually- - -

medium to fine-textured Brunisols and Luvisols.

The forests in the mature state are generally of an open type with Douglas-fir
{Pseudotsuga menziesii var. glaucg) dominating the overstory and an understory
that is essentially shrub-free, dominated by a uniform pinegrass (Calamagrostis
rubesceng) cover. Since fire and logging are extremely important in the
developnent of forest associations in southern British Columbia, most of the
forests in this association exist in the seral condition. Seral trees include
ponderosa pine (Pinus pondercsal at elevations below 1050 m (3456 ft.) and
lodgepoie pine (Pinus contorta) at the upper elevations.

The shrub layer is usually poorlv developed. Little wild rose (Rosa
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gymmocarpal, bearberry (Urctostaphylos wva-ursil), western shadbush (Amelanchier
alnifolia) and common juniper (Jumiper commmis) are the most common shrubs.
The coarser the soil, the more common bearberry becomes,

The herb layer is dominated by pinegrass. Other common associates with a high
presence, but Yow cover value, are sedges (Carexr spp.), wild onion (Alliwn
cermuum), yarrow (Achillea millefoliwm), strawberry (Pragaria glauca), milk-
vetch (4dstragaius miser), rosy pussytoes (Amtennaria roseus) and dandelion
(Tarazceum of ficinale). Because of the density of the herb layer, the moss
layer is poorly developed. The lichen layer varies considerably with the age
of the forest stand, the older stands having better lichen development.
Letharia vulpina is the most common epiphytic lichen, while Peltigere canina
is the most common terricolous lichen species.

One important variation of this association has large portions of trembling
aspen (Populus tremuloides). These stands are especially prominent in the
vicinity of Harry Lake. The occu-~rence of seepage water in the rolling
topography, abundance of a limestone-derived parent material favourable to
quaking aspen and, to some degree logging, probably account for the abundance.
A similar association frequently occurs in swales and depressions throughout
the grassland areas. The major difference exists in the dominance of quaking
aspen in the overstory and an increase in the importance of Kentucky bluegrass
(Poa prateneis).

(viii) Douglas-fir - Bunchgrass Association (Appendix C)

This association represents the wermest found within the Douglas-fir Zone.
it occurs on Steep, south, southwestern and southeastern exposures on dry

siopes. The soils are generally & mixture of glacial till and coliuvium,

with soils being Brunisols.

The Douclas-fir - Bunchgrass Association is similar structurally as well

as compcsitionally to the lower Ponderosa Pine - Bunchgrass stands. The
scattered trees and grass-dominated understory create savanna-like stands,
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ponderosa pine (Pinus pondercsc) is the major serail species with Douglas-
fir ‘Pseudotsuga menziesii var. gleuca) being the climax dominant.

The «<hrub layer is poorly developed consisting of many scattered shrubs of
western shadbush (4melanchier alnifolial), pasture sage (Artemisia frigida)
and Focky Mountain juniper (Juniperus scopulorwm).

The rerb layer is well developed in coverage, but Tow in species composition.
Bluetunch wheatgrass (Agropyron spicatwm) is the dominant grass, while rosy
pussytoes (Antermaria roseus), yarrow (Achillea millefoliwm) and lemonweed
(Lithosperman ruderale) are the common herbs.

The moss layer is generally non-existent with Letharia vulpina commonly
occurring as an epiphytic lichen, although its coverage is low.

The forest productivity of this association is low. However, it produces
good forage for domestic livestock and provides especially good winter
range for wildlife.

(ix) Douglas-fir - Spirea - Bearberry Association
{Appendix C)

The Douglas-fir - Spirea - Bearterry Association is found on steep talus
slopes where angular rocks comprise the major growing substratum. The size
of the rocks plays an important role in determining the type of vegetation.
For example, on Plot Number 59 where the talus was composed of rocks 20 cm
(8 in.) and greater in diameter, several characteristic species of finer
talus slopes were missing, including bearberry (Arctostaphylos wva-ursi),
spire: (Spiraea betulifolia) and buffaleberry (Shepherdia canadensis).

The tree layer is composed of Douglas-fir (Pseudotsuga menziesii var. glauca)
growing in an open canopy condition. The shrub layer is more highly developed
than the herb layer, which probably refiects the better rooting conditions

for shrub growth. Common shrubs include Rocky Mountain juniper (Juniperus
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scopulorum), common juniper (Jimiperus commmunis), quaking aspen (Populus
tremuloides), gooseberry (Ribee lacustre) and bearberry.

The herbaceous species generally have very low coverage values (< five per-
cent) Beardtongue (Penstemon fruticosusl, pussytoes (Antermaria roseus)
and b’uebunch wheatgrass (Agropyrom spicatum) are the constant species.

Letharia vulpinag is the only lichen found. It is found growing on the
trunk: and branches of the Douglas-fir trees.

(x} Douglas-fir - Bunchgrass - Pipegrass Association
(Appendix C)

The Dcuglas-fir ~ Bunchgrass - Pinegrass Association represents an inter-
mediate stage between the Douglias-fir - Bunchgrass and Douglas-fir -
Pinegrass associations. If logging and grazing have taken place, the under-
story will usuaily be dominated ny bluebunch wheatgrass (Agropyron spicatim).
As the canopy closes, the dominance of bluebunch wheatgrass decreases and
the pinegrass (Calamagrostie rubescens) component increases, Within the
scope of the mapping, it also represents a mixture of both the Douglas-fir

- Bunchgrass and Douglas-fir - Pinegrass associations that are too small

to map individually.

The Douglas-fir - Bunchgrass - Pinegrass Association generally occurs on
southern exposures with moderate siopes. The soils are Brunisolic and
derived from colluvial material. Within the study area, it can be found

in the Oregon Jack Creek Valley, Medicine Creek Valley and the western side
of the Thompson River Valley.

The tree layer is characterized by a moderate canopy composed of mainly
Douglas-fir (Pseudotsuga menziesii var. glaucg! with ponderosa pine (Pinus
ponderosa) being the seral species, The shrub layer contains a large number
of species with a sporadic occurrence and low cover values. The dominant
shrubs are Rocky Mountain juniper (Juniperus scopulorum}, bearberry
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(Arctostaphylos uva-ursi), snowberry (Symphoriearpus clbus) and western
shaubush (Amelanchier ainifolial.

The grass layer is well developed, covering approximately 50 percent of
the ground surface. Bluebunch wheatgrass and pinegrass are the dominant
grasses. Bluebunch wheatgrass becomes more dominant in open forest stands,
while pinegrass increases in cdominance as the forest canopy closes.

-The herb layer is mainly compeosed of weedy plants, such as balsamroot

(Bai.samorhiza sagittatas), yarrow (Achillea millefolium), strawberry
(Pregaria glauca), lemonweed (Lithospermmem ruderale) and rosy pussytoes
(Antermaria roseus). 0Qther ccmmon associates include onion (41liwm cermam),
purple avens (Gewn triflorwn) and dandelion (Tarazacwn officinale..

The lichen layer is composed of mainly the epiphytic type. Letharia vulpina
is ty far the most common although its coverage only reaches 10 percent.

The moss layer is poorly developed and difficult to detect in the fieid.
Polytrichum piliferum, Drepanceladus wneinatus, and Tortula ruralis are the
only mosses found.

(xi) Ponderosa Pine - Bunchgrass Association (Appendix C)

This association occupies very coarse-textured parent material of glacial-
fluvial or colluvial origin. The coarse-textured nature of either of these
mate~ials allows the trees to obtain soil moisture whereas, in fine-textured
soils this soil moisture is bounded too tightly. The soils are either Dark
Browh Chernozems or Eutric Brunisols. This is the only forested association
occurring within the Ponderosa Pine - Bunchgrass Zone.

The tree layer is an open savanna-like stand, composed of ponderosa pine
(Piruws pondercsa). Occasionally, Douglas-fir (Pseudotsuga menziesii var.
glaucal} 1s found on cooler, north-facing slopes.

The shrub layer is poorly developed with rabbitbrush (Chryscthomus nauseosus)

being the dominant shrub with z coverage of only five percent. The herb
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laye- is characterized by an overwhelming dominance of bluebunch wheatgrass
(Agropyron epicatum). Other herbs are low in cover value.

In many respects, this association closely parallels the adjacent Big Sage-
brush - Bunchgrass Association. The lack of big sagebrush (Artemisia tri-
dentata) and presence of pondercsa pine are the major vegetative differences,
Graz ng in this association is also common and the vegetation is subjected
to a similar change in species composition as in the Big Sagebrush - Bunch-
‘grass Association. McLean?? found hawkbeard (Crepis atrabarba), halsam-
root (Balsamorhiza sagittata) &nd rabbitbrush to be more common in this
association than in the Big Sacebrush - Bunchgrass Association.

(xii) Riparian Association (Appendix C)

This assaciation accurs along the banks of streams and on their associated
floocplains in the Interior Douglas-fir and Ponderosa Pine - Bunchgrass
biogeoclimatic zones. 1t is a complex perpetual seral association which
usually never reaches a climax condition because of periodic flooding. The
structure of the stand is a multi-layered and dense one, developed due to
periodic floods providing new szedbeds for colonization. This, coupied
with the availability of moisture throughout the growing season, makes this
association the most species-diverse and highly productive within the study
area.

The s»ils are highly variable. They range from coarse gravels to very fine
alluvium. The soil order is Regosolic and gleysolic with a moder humus

formation.

The species diversity in this association is very high due to the large
numbe of micro-habitats available. The characteristic dominant tree is
black cottonwood (Fopulus trichocarpal. Willows (Saliz epp./, red alder
(Alnus rubra) and trembling aspen (Populus tremuloides) are very common and
dominite in some cases but usuailly do not occupy 2 dominant canopy position.
The b’ ack cottonwood trees may zttain heights of 31 to 37 m (102 to 121 ft.)
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although usﬁa11y containing 2 large amount of heart rot and broken tops.
The understory is composed mairly of woody vegetation. Herbaceous plants
are not as common because .of the coarse soil matrix, The understory domin-
ants are red osier dogwood (Cormus stolomiferal, Nootka rose (Rosa nutkanal,
current (Ribes lacustre), snowberry (Symphoricarpus albus) and 1ittle wild
rose {Rosz gymmoearpal.

In terms of grasses and herbaceous species, a large number of species occur,
but toth their presence and mean cover are highly variable. This probably
reflects the wide diversity of habitats available and varied distribution
within the riparian association. Common associates are bentgrass (4grostis
alba), bromegrass (Bromus inermisl, horsetail (Equisetum arvense), meadowrue
(Thalictrum oceidentalel), sweet cicely (Osmorhiza chilensis), yarrow
tachillea millefoliwm), dandelion (Tarazacum officinale), clover (Trifolium
repens) and white sweet-clover (Melilotus albal.

(xiii)} Engelmann Spruce - Horsetail Association
(Appendix C)

In dezply incised creek valieys, tree species from higher vegetation zones
somet imes move down due to cold air drainage. This association is found in
a nar-ow band ailong the stream or depression and is small in total area.

Engelmann spruce (Picea engelmarnii) i$ the only tree in the upper tiree
canopyr, and usually forms a dense canopy, broken occasionally by windfall
activity. The shrub and herb leayers are moderately well developed, affected
by the dense tree canopy. The shrub layer is dominated by currant (Ribes
lacustre) and willows (Saliz spr.). Sporadic species include red alder
(Alnue rubra), red-osier dogwood (Cormus stolonifera) and red raspberry
(Rubug tdeaus).

The herb layer contains a large number of species with Tow cover values.

Commor species include horsetail (Equisetwm arvense and Equisetum scirpoides),
twin-flower (Linnaea borealis), baneberry (detaec rubral, sweet cicely
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(Osmo-hiza chilensis), wintergreen (Pyrola secundal), bedstraw (Galium tri-
floraen), strawberry (Fragaria glauca) and twisted stalk (Streptopus amplexi-

foliusl.

The moss layer is well developed, but usually confined to the areas c]ose to
the streambank or in wet depressions. Hylocomiwm splenden, Pleurczium
scherperi, and Aulacomiwn palusvre are the dominant mosses, while epiphytic
lichens such as Alectoria jubatc and Alectoria saramentosa are cCoOmmon.

(xiv) Willow ~ Sedge Bog Association (Appendix C)

The W 1low - Sedge Bog Association is widespread throughout the study area,
although the area covered is relatively small. It occurs in depressions
where impeded drainage is found and standing water is present for at least
part of the year. The soils are either organic or gleysolic. The hog
association has been described and mapped as one unit throughout all ele-
vations. However, local variations are inherent and plant species found in
the vicinity of the bogs will cocntain some local species, but the dominance
of both willows (Salix spp.) anc sedge species (Carex spp.) will prevail.

Normally, a dense cover of willows about 1.5 m (5 ft.) high exists with
other shrub species occurring only sporadically. These include bog birch
(Betula glandulosa) and Douglas' spirea (Spirgea douglasii).

Underneath the willows, sedge species such as Carex rostrafa, Carex agquatalie
and Carex pyrenatieca are dominant. In some cases tall sedges, such as Carer
rostrata, grow 2 m (6.5 ft.) tall, forming a dense sedge~-dominated bog.

Other common species are large-leaved avens (Gewm macrophylluwm), horsetail
(Equisetwn arvense) and strawberry (Fragaria glauca).

The moss layer is sporadic in occturrence and coverage, depending-on the
degree of moisture present and type of vegetative coverage.

4-73



Grascland Associations

The ¢rasslands of the local study area have an interrupted pattern of
occurrence. Topographically, they occur as expected on the valley floors
and lower slopes, or at higher elevations they are confined to areas of
compacted glacial till. Isclated patches of grassland also occur through-
out the study area on exposed southern aspects at all elevations. These
are usually the result of two major factors, compacted glacial till and
forest history. The isolated g~asslands are most commonly the result of

a compacted glacial capping of fine-textured till layer restricting the
establishment of trees. The resultant grasslands are generally permanent
features of the landscape. The second reason for the development of grass-
lands within an otherwise forested environment is the occurrence of insect
infestations or spot fires which have resulted in the loss of the canopy.
This allows the grass cover to expand and restrict the regeneration of
trees, If this process occurs on & steep south-facing slope, the succession-
al trend towards a forest enviromment proceeds very slowly, resulting in a
grassliand condition that exists for several decades.

The grassiand areas of the Hat (reek area are of great importance because
they “urnish spring, fall and scmetimes winter grazing for livestock. The
deplet.ion of most of these grassiand areas due to extensive overgrazing has
resulted in a drastic alteration of the species composition. Unlike fire,
which removes the entire vegetation canopy, livestock grazing selectively
removes the most palatable plants and results in an invasion by woody com-
ponents of the vegetation, as well as less palatable herbaceous plants.
Studies have indicated that it may take 20 to 40 years for overgrazed ranges

to recover to excellent range conditionszz.

Because of these problems, the grasslands were classified by their existing
vegetation rather than the climax vegetation. This type of approach will
yield more data concerning the present condition of the grasslands in terms
of their grazing potential and future management practices needed to re-
store them to better quality ranges. A brief discussion on the climax vege~
tation to be expected if the grassiands were protected from grazing for 20 to
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40 years is given here.

The ¢ imax grassland vegetation for Interior British Columbia has g?en
A : {

initic1ly classified by Tisda]e‘2 and further described by MclLean .

major divisions of grassiand vegetation exist: Agropyron - Artemisia or

Three

Lower Grassland Zone, Agropyron - Poa or Middle Grassland Zone, and Agropyron -
Festuca or Upper Grassland Zone. These are essentially a vertical elevation
sequerce of the vegetation in response to climate. Agropyrom spieatum is

the ccnmon species which ties the three zones together and was once a domin-
ant ccnstituent of all the grasslands of the Interior.

The vegetation of the Lower Grassland Zone is characterized by the presence
of big sagebrush (Artemisia tridentata) and a well-spaced cover of hluebunch
wheatgrass (Agropyron spicatum). Few other plant species exist, Sandberg's
bluegrass (Pog sandbergii), rabbitbrush (Chrysothamus nauseosug) and dwarf
pussytoes (Antemmaria dimorpha) occur occasionatly., This zone is confined

to the major river valleys. Within the detailed study area, it is cnly found
in the Thompson and Bonaparte river valleys.

The Middle Grassland Zone is distinguished by the dominance of bluebunch
wheatgrass (Agropyron spicatum) in a close-spaced pattern and lack of big
sagebrush (Artemisia tridentata). As in the Lower Grassland Zone, species
richness is poor. Common species include junegrass (Koeleria cristatal,
Sandbe~g's bluegrass (Poa sandbergii), pasture sage (Artemisia frigida) and
dwarf pussytoes (Antemnaria dimorpha). This zone occurs mostly on lower
slopes composed of glacial til1l material to approximately 790 m (2580 ft.)
in elevation.

The Upper Grassland Zone is the moistest of the three zones and contains

the greatest number of species. This c¢limax- vegetation type is the most
comnon within the Hat Creek Valley and at higher elevations. The vegetation
is characterized by a dominance of bluebunch wheatgrass (Agropyron spicatum)
and rough fescue (Festuca scabrella) in dense stands. Other common
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constituents are junegrass (Koeleria cristata), Kentucky bluegrass (Poa
pratensis), Columbia needlegrass (Stipa colwmbiana) and sticky geranium
(Geranium viscosissimuml. The lack of xerophytic shrubs is evident. This
zone is the highest of the thres zones and usually lies adjacent tc the
forest area or in openings intermingled within the forest matrix.

Present Grassland Vegetation of Hdat Creek and Vicinity

{xv) Highland Grassland Association (Appendix C)

This association occurs on the nigh mountain peaks, generaliy over 180C m
(5900 ft.) in elevation with a southerly exposure. The Highland Grassland
Association develops on hot, dry slopes where either the Mountain Avens-
Sedge or Engelmann - Spruce - Willow - Red Heather Parkland associations
cannot form due to adverse growing conditions. The Highland Grassland
Association is the most common non-forested association on Cornwall, Cairn's,
Chipuin and Pavilion mountains., The soils are developed from very stony

till or colluvium in a fine soil matrix. Moisture is limiting in the assoc-
iation, resulting in a dominance of grass species.

The sarub layer consists of a Tow, patchy growth of bearberry (Arctostaphylos
wva-urgi) Wwith scattered individuals of buffaloberry (Shepherdia canadensis)
and Ricky Mountain juniper (Jumiperus acopuloruam).

The h2rb Tayer is dominated by yrass species with broad-leaved herbs be-
cominj more dominant in areas subjected to heavy grazing pressure, as most
of these high elevation grasslands are. Pinegrass (Calamagrostis rubescens),
purple reedgrass (Calamagrostis purpurascens), timber oatgrass (Danthonia
intermedia) and bluegrass (Poa grayana) are the common grasses occurring in
about 75 percent of the plots. Many of the broad-leaved herbs that were
common in the other lower elevation grasstands are found in the Highland
Grassland Association. These include prairie purple avens (Gewn triflorum/),
windflower (Anemome multifida) and yarrow (Achillea millefoliwm). Pussytoes
(Antesmaria alpina), chickweed (Cerastium arvense) and sticky purple
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geranium (Geraniwm viscosissimen) are COWmON.

(xvi) Kentucky Bluegrass Association (Appendix C)

This association occurs on all large open range areas found at 1200 to 1800 m
(3936 to 5900 ft.) in elevation. The grassland areas of Harry Lake, Medicine
Creek and McLean Lake fall within this association. The Kentucky Bluegrass

Association differs from the lower Bunchgrass - Kentucky Bluegrass Association
in that 2 higher moisture status exists in the soils. This results in a greater
abundance of Kentucky bluegrass (Poa pratensis). The lack of a shrub layer is

also indicative of a higher moisture status. The soils are generally medium-
textured glacial till with a high alkalinity. The soils are classified as
Black Chernozems. Table 4-13 illustrates decreaser, increaser and invader

components of the association developed from the field investigation and MclLean

The shrub layer is poorly developed and, in some cases, non-existent. Little
wild 1rose (Rosa gymnocarpa) is the only shrub that occurs with any frequency.

Because of the increased moisture status of the seils, the herb layer has

a higher species diversity than in the Bunchgrass - Kentucky Bluegrass
Assoctation. Kentucky bluegrass generally forms a complete turf over the
ground surface. Western needlegrass (Stipa oeccidentalis), Richardson's
needlegrass (Stipa richardsonii) and junegrass (Xoeleria crigtata) comprise
the bunchgrass component. Bluebunch wheatgrass (dgropyron spicatwn! was
only found on one plot. '

The broad-leaved herb component contains compound fleabane (Erigeron composi-
tus), dandelion (Tarazacum offiecinale), yarrow (Achillea millefolium), straw-
berry (Fragaria glaueca), windflower (dnemone multifida), cinquefoil (Poten-
titlla diversifolia) and buckwheat (Eriogomem heracleoides) with & presence
greater than 80 percent. However, their associated cover values are guite
low, generally five percent or lass.

Colourful spring flowers were found on several plots, These included yellow
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TABLE 4-13

DECREASER, INCREASER, AND INVADER PLANTS
OF THE KENTUCKY BLUEGRASS ASSOCIATION

Decreasers Increasers Invaders
Agropyron spicatum Achillea millefolium Anemone multifida
Fegtuca scabrella Antennaria roseus Ceraastiun arvense

Eniogonwn heracleoides Erigeron compositus
Pragaria glauca Gewn triflorum
Koeleria eristata Taraxacwn officinale

Poa pratensis
Stipa oceidentalis
Stipa richardsonii




N

bells (Fritillaria pudica), spring beauty (Claytonia lancolatwm), shooting
star (Dodocathon pauetiflorum) and death-camas (2igadenus venenosus).

(xvii) Bunchgrass - Kentucky Bluegrass Association
(Appendix C)

The Bunchgrass - Kentucky Bluegrass Association is confined mainiy to the
valley bottom of the Hat Creek Valley. Its occurrence is restricted to
below 1200 m (3936 ft.). The association has developed due to the heavy

‘grazing presence found in the Hat Creek Valley. This is especially true

on the west side of the valley, where a mixture of the Bunchgrass - Kentucky
Bluegrass and Saline Depression associations occur, Table 4-14 indicates
the de:zreaser, increaser and invader plant species found in this association

developed from the field programne and McLeanzo.

The sh-ub layer varies in its development, but generally averages approxi-
mately five percent coverage. Pasture sage (Artemisia frigida), rabbitbush
(Chrysothamus nauseosus) and little wild rose (Rosa gymnocarpa) are the most
freguently encountered shrubs.

The herb layer contains a large number of species with the grass species
dominating, in terms of total coverage. Bluebunch wheatgrass (4gropyron
spteatim), foxtail barley (Hordeum jubatwm) and western needlegrass (Stipa
oceidertalia) form the major proportion of the grass compcnent.' In areas
that are heavily grazed and higher in moisture, the sod-forming grass,
Kentucky bluegrass (Poa pratensie) forms a complete turf at the expense of
the burchgrass. Normally, Kentucky bluegrass is scattered throughout the
bunchgrass stand. During the field surveys, there was a noticeable Tack
of several bluegrasses that Brink23 indicated to be common to the Hat Creek
area, namely Poa awpla and Poa sandbergii. Both these species generally
produce their fruit early and dry up by mid-summer as well as being grazed
heavily. Therefore, they were probably absent at the time of the field
surveys.

Broad-ieaved herbaceous species are also very common, Most have increased
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TABLE 4-14

DECREASER, INCREASER, AND INVADER PLANTS
OF THE BUNCHGRASS - KENTUCKY BLUEGRASS ASSOCIATION

Decreasers Increasers Invaders
Agropyron epicatum Achillea millefolium Erigeron compositus
Festuca scabrella Antennaria roseus Geun triflorum
Poa sandbergii Artemisia frigida Taraxacum officinale

Chrysothammus nauseosus
Hordeum jubatunm
Koeleria cristata
Lomatiwn macrocarpum
Poa pratensie

Stipa occeidentulis
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or invaded this association due to grazing pressure., The common species,
although their coverage is not high, are compound fleabane (Erigeron composi~
tus), pussytoes (Antennaric roseus), dandelion (Taraxacum officinale), purple
avens (Gewn triflorum), desert-parsley (Lomatiwm macrocarpum) and wild onion
(Alliwm cermam). Colourful displays of yellow bells (Fritillaria pudica)
and death-camas (Zigadenus venemosus) were found in several plots within this
association in the early spring.

(xviii) Sagebrush - Bluebunch Wheatgrass Association {Appendix C)

This association is localized in the northern section of the upper Hat Creek
Valley at the proposed mine location. This association is not very common
within the Interior Douglas-fir Zone. It is found more consistently in the
Ponderosa Pine - Bunchgrass Zone. The occurrence of the Sagebrush - Bunch-
grass Association is probably related to the presence of high amounts of
bentorite in the soil. McLeano found this to be true in his work in the
Similcameen Valley, B.C. The soils are very fine-textured and Black to

Dark 3rown Chernozems. Table 4-15 illustrates the decreasers, increasers,
and i1vaders found in this association developed from the field investigation

and MwLeanza

The t-~ee layer is non-existent, except_in_a _disturbed area due to a mudslide,
where several Douglas-fir (Pesuclotsuga menziesii var. glaueca) and ponderosa

pine ’Pinus ponderosa) are growing.

The shirub layer is dominated by big sagebrush (Artemisic tridentata), where
cover values range from 35 to 8% percent with a 100 percent presencs.
Because of the dominance of big sagebrush, all other shrubs are reduced or
eliminated. Shrubs that still remain are Rocky Mountain juniper (fumiperus
scopu..orwn), rabbitbrush (Chryscthamus nauseosus) and pasture sage
(Arterrieia frigidal.

As in the shrub layer, one species dominates the herb layer, namely blue-

bunch wheatgrass (4gropyron spicatum). Other frequent grasses and herbs
are neediegrass (Stipa richardscnii), lemonweed (Lithospermum ruderale) ,
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TABLE 4-15

DECREASER, INCREASER, AND INVADER PLANTS
OF THE SAGEBRUSH - BLUEBUNCH WHEATGRASS ASSOCIATION

Decreasers Increasers Invaders
Agropyron spicatum Achtllea millefoliwn Anemone multifida
Antennaria roseus Erigeron compositus

Artemistia frigida

Artemisia tridentata
Lithospermun ruderale
Lomatiwn macrocarpum
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yarrow (Achillea millefoliwm), locoweed (Ozytropis sericeal) and pussytoes

{Antermaria roseus./.

(xix) Saline Depressional Association {Appendix C)

This association occurs through the grasslands of the Hat Creek Valley in
moist receiving areas where water is collected for at least part of the year.
Because evapotranspiration is greater than precipitation, salts are drawn

‘to the surface. This limits the vegetation on these sites to species that

can talerate high alkalinity and salinity. The Saline Depressional Associ-
ation is most common in the grassiand areas of the west side of upper Hat
Creek Valley.

The shrub layer is very poorly ceveloped with only an occasional specimen
of rabbitbrush (Chryscthamus ncuseosus) and Nootka rose (Rosa mutkana)
exhib"ting poor vigor.

The herb layer contains a well developed grass layer with broad-leaved

herbs very sporadic in abundance. Baltic rush (Junwcus balticus), redtop
bentgrass (4greostie alba) and saltgrass (Distichlis stricia) dominate in the.
bottom of the depression where the salinity is generally the greatest.
Further from the centre of the depression in less saline areas, Kentucky
bluegrass (Poa pratensis) and dandelion {Taraxacwnm officinale) begin to
become dominant.

The association is utilized heavily by livestock because the increased
moisture allows for a Tonger growing season and, therefore, a higher
productivity.

{xx) Big Sagebrush - Bunchgrass Association (Appendix C)

This association is the driest in the study area and is confined to the
lower valley slopes on glacial till and glaciofiuvial deposits. The
elevation range is generally between 400 and 650 m (1312 and 2132 ft.). It

4-83



8 |

is developed on Brown Chernozemic¢ soils under the influence of the semiarid
climate in the Ponderosa Pine - Bunchgrass Zone. This grassland association
is clasely tied with the Sagebrush - Bluebunch Wheatgrass Association that
occurs in the Interior Douglas-fir Zone. The major differentiating character-
jstic between the two is the octurrence of a greater number of species, due

to the superior soil moisture conditions found in the Sagebrush - Bluebunch
Wheatgrass Association of the Interior Douglas-fir Zone. Table 4-16 lists

the increaser, decreaser and invader plant species for this association developed
20

‘from the field investigations and McLean“”,

The shrub layer consists of big sagebrush (Artemisic tridemtata) as the
characteristic shrub. Other sh-ubs such as rabbitbrush (Chrysothammus

nauseosus/and pasture sage (Artemisia frigida) are infrequent or low in
coverage.

The herb layer is well developed with bluebunch wheatgrass (dgropyron
spicatwn) dominating in areas not overgrazed. With overgrazing, bluebunch
wheatgrass is replaced by Sandberg's bluegrass (Pog sandbergii), needle-and-
thread (Stipa camata), sand dropseed (Sporobolus cryptandrus) and downy

brome (Bromus tectorwmn). The broad-leaved herbs are generally very

scattered and low in mean cover (less than five percent). The most constant
species are Iine-leaved fleabane (Erigercn linearis), dwarf pussytoes
(Antennaria dimorphal), cactus (Opwntia fragilis), whitlow-grass (Draba verna)
lemonweed (Lithospermmen ruderale) and Russian thistle (Salsola kalzi).

(c)} Successional Pattern

The vagetation of the detailed study area is largely in a successional state
due to past forest fires, logging and grazing histories. In terms of forest
fires and logging, the major alteration to the vegetation is to the overstory
or tree component. Although the understory camponent is largely removed by
fire and somewhat altered by Togging, it tends to remain in small c¢lumps or
regenerate from underground rhizomes after disturbances?% 24. The understory

component changes occur as a decrease in abundance of forest species (shade-
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TABLE 4-16

DECREASER, INCREASER, AND INVADER PLANTS
OF THE BIG SAGE - BUNCHGRASS ASSOCIATION

Decreasers Increasers Invaders
Agropyron spicatum Antennaria dimorpha Bromus teetorum
Stipa comata Artemisia frigida Descurainia sophia

Artemieia tridentata
Chrysothamus nauseosus
Lomatiwnm macrocarpum
Poa sandbergii
Sporobolus cryptandrus

Draba verna
Salsola kalt




loving) and the invasion of the site by species such as fireweed (Epilobiwm
spp.) and willows (Saliz spp.l. These invader species geﬁeraT]x persist until
the forest canopy closes (10 to 20 years). Unlike the short-lived under-
story successional species (invaders), the forest trees persist for a much
long2r period of time and have a much greater influence on the forest envir-

onment.

The -ommon successional tree species of the detailed study area are lodge-

-pole pine (Pinus eontorta), ponderosa pine (Pinus pondercsa) and Douglias-fir

(Pseudotsuga menziesii var. glawea). Lodgepole pine occurs above 1065 m
{3500 ft.) above sea level and is the most common successional species in the
highoer elevation forests. Douglas-fir is found as a successional species
only above 1525 m (5000 ft.) above sea level; below this level it -forms

part of the climax forest. At elevations below 1065 m (3500 ft.), ponderosa
pine becomes the sole successional species in open parklike stands. Be-
cause of the diverse histories of the forests in terms of forest fires and
logy‘ng, the forest stands now exist mainly as a mosaic of pure and mixed
successional forest. Climax ferest species usually are found as dominant
regeneration components, lesser components of mixed successional stands, or
isoleted patches of pure climax forest stands.

As fcrest fires and logging have a profound effect on the forest composition,
so dces livestock grazing affect both open ranges and forest ranges. Domestic
grazing use of the rangelands in the detailed study area has been extensive,
especially in the Interior Douglas-fir and Ponderosa Pine - Bunchgrass zones.
The effect of livestock grazing is the alteration of the species composition
towards species that can withstand grazing pressure, This generally results
in a decrease in the palatable grasses and herbs, an increase in the un-
palatable species, and an invasion of the rangeland by species that couid

not compete for moisture, 1ight and nutrient before the preferred species

had b2en destroyed by grazing. Many of these invaders have some grazing
values. '
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Grazing has been very heavy in the open ranges of the Hat Creek Valley,
Medicine - Cornwall Creek areas, Harry Lake vicinity, Thompson Rivar Valley,
and 211 the alpine areas. The forest ranges have suffered less than the

open ranges, with the greatest depletion occurring in the Cornwall Mountain -
- Bedard Lake area. Difficult access and lack of preferred grazing species

has lessened the impact on the forest ranges.

(d}) Quantitative Aspects

(i) Regional

The total area in both square kilometres and square miles was calculated for
all the biogeoclimatic zones within the regional study area (Table 4-17).

Within the regiocnal study area, the Engelmann Spruce - Subalpine Fir Bio-
- geoclimatic Zone is the most widely distributed and covers the most area
{40 percent). The Interior Douglas-fir Zone follows closely behind with a
square kilometre area of 11,300 or 33 percent. Localized occurrences of the
Coastal Western Hemlock and Subalpine Mountain Hemlock zones are found in
the extreme southwest portion of the study area, where areas of 389 and
- 648 ka or 1.2 and 1.9 percent of the total area are encountered respect-
ively.

(ii} Local Study Area

- Table 4-18 shows the areas covered by each vegetation association and
vegetution complex found within the local study area (which encompasses

- approximately 1621 ka)_ The dominant vegetation association is the

- Douglas-fir - Pinegrass which covered 30 percent of the total study area
followed by the Big Sagebrush - Bunchgrass (12.5 percent), Engelmann Spruce
- Grouseberry (12.4 percent}, Ergelmann Spruce - Grouseberry - Pinegrass
(11.5 percent), and Douglas-fir - Pinegrass - Bunchgrass (9 percent). Other
vegetz tion associations each cover less than five percent of the study area.
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TABLE 4-17
AREA SUMMARY OF THE BI1OGEOCLIMATIC ZONES
FOUND IN THE REGIONAL STUDY AREA

Biogeoclimatic Zone ?E;g) ?;?5)
Engelmann Spruce - Subalpine 13,670. 5,278.
Fir Zone
Interior Douglas-fir Zone 11,300. 4,363,
Cariboo Aspen - Lodgepole : 3,495, 1,350.
Pine - Douglas-fir Zone '

Ponderosa Pine - Bunchgrass : 3,253, 1,256.
lone |

Alpine Tundra Zone i 980. 378,
Subalpine Mountain Hemlock 648. 250.
Zone

Coastal Western Hemlock 389. 150.
Zone

Interior Western Hemlock 200. 11.
lone

TOTAL 33,935, 13,102.
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TABLE ¢-18 (Continued)

Vegetation Association ?E;%) %;?3)
Douglas-fir - Spirea - 0.8 0.3
Bearberry Association
Ponderosa Pine - Bunchgrass
Zone
Ponderosa Pine - Bunchgrass 13.9 5.4
Asspgciation
Intrazonal
Riparian Association 10.1 3.9
Engelmann Spruce - Horsetail 6.2 2.4
Association
Willow - Sedge Bog Association 6.5 2.5
Grassland Association
Highland Grasstand Association 9.1 3.5
Kentucky Bluegrass Association 46.6 18.0
Bunchgriss - Kentucky Bluegrass 25.6 8.9
Associaion
Sagebrush - Bluebunch Wheatgrass 6.7 2.6
Association
Saline Depression Association 0.3 0.1
Big Sagebrush - Bunchgrass 199.9 77.2

Associafl:ion
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TABLE 4-18 (Continued)

Vagetation Association %;:3) ?;?E)
Complexes
Bunchgrass - Kentucky Bluegrass/ 21.7 8.4
Saline Depression Complex
Rock/Douglias-fir - Spirea - 0.5 0.2
Bearberry Complex
Douglas-fir - Spirea - Bearberry/ 14.2 5.5
Douglas-fir - Pinegrass -
Bunchg~ass Complex
Douglas-fir - Pinegrass/Douglas- 6.0 2.3
fir - 5pirea - Bearberry
Complex
Mountain Avens - Sedge/Highland 23.3 9.0
Grassland Complex
Kentucky Bluegrass/ 8.3 3.2
Riparien Complex
Douglas-fir - Bunchgrass/ 10.1 3.9
Douglas-fir - Spirea - Bearberry
Comple.
Highland Grassland/Engelmann 0.08 0.03
Spruce - Willow - Red Heather
Parklard Compiex
Other
Logged Areas 164.2 63.4
Cultivated Fields 30.3 11.7
Non Satisfactorily Restocked Areas 28.7 11.1
Water 7.5 2.9
Rock 7.0 2.7
TOTAL 1621.1 625.9
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Logged areas within the study arza comprise 164.2 km
total study area.
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{2} Plant Species Checklist

The plant species identified during the field studies have been grouped in
the fcllowing species list by vegetation strata (Table 4-19). The fcllowing
manuals were used during the identification:

Hubbard25

Lyon526

Mul1igan27

Schofield®®

Tay'lorgg

Demarchisz
Hitchcock3

. 34
Hitchcock™ ™.

3

During the field studies, no rare or endangered species were encountered that
are listed on the endangered species Tistsss‘ 36, 37. It should be noted that,
within the local study area, several species of showy wildflowers that exhibit
beautiful spring colours doexist. These include yellow bells (Fritillaria
pudiea), shootingstar (Dodocathon pauciflorum), spring beauty (Claytonia lanco-
lata), and death camas (Zigadenus venenocsus). In a regional perspective, two
known species that occurnear Hat Creek have been identified as endangered,

namely swordfern (Polystichim kruckbergii) and locoweed (Oxytropis podoearpal™.

® Pgjar, James. Personal communication.
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PLANT SPECIES CHECKLIST

TABLE 4-19

Trees:

Abies lasioecarpa

Alnus rubra

Picea engelmomi

Pinus albicaulis

Pinus contoria

Pinus penderosa

Populus tremuloides

Populus trichocarpa

Pgeudotsuga menziesit var. glauea
Salix spp.

Shrubs:

Acer glabrum

Actaea rubra

Alnus incana

Alnus rubra
Amelanchier alnifolia
Arctostaphylos uva-urst
Artemisia campestris
Artemisia dracunculus
Artemigia frigida
Artemisia tridentata
Betula zlandulosa
Cassiopz mertensiana
Chrysothanrus nauseosus
Cornue stolonifera
Empetrun nigrum
Jwipers commoris
Juniperus scopulorman
Kalmia microphylla
Loniceraz involuerata
Pachystima myrsinites
Phyllodoce glandiflora
Physocarpus capitatus
Pinus albicaulis
Rhododendron albiflorum
Ribes inerme

Ribes Licustre

Ribes aryacanthoides
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TABLE 4-19 (Continued)

Aesa gymmoecarpa

Eosa nutkana

Rosa woodsit

Rubus ideaus

Salix cascadensis
Salix nivalis

Salizx sp.

Shepherdia canadensis
Spiraea betulifolia
Spiraea douglasit
Symphoricarpos albus
Vaceiniwm caespitosum
Vaceinium membranaceim
Vaceinium scoparium

Grasses:

Agropyron caninum
Agropyron eristatum
Agropyron repens
Agropyron smithii
Agropyron spicatum

-Agrostis alba

Agrostis scabra

Bromue ciliatus

Bromus 2rectus

Bromus inermis

Bromus tectorm
Calamagreostis canadensis
Calamagrostis purpurascens
Calamagrostias rubescens
Carex albo-nigrman

Carexr aquatilis

Carex petasata

Carex praticcla

Carexr pirenaicd

Carex rostrata

Carex sp.

Cinna letifolia
Danthonia intermedia
Digtichiis stricta
Eleocharis palugstris
Elymus cinereus
Eriophorun viridiarinatum
Festuca arundinacea
Festuea oceidentalis
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TABLE 4-19 {Continued)

. brevifolia
rydbergii

Festuca ovina var
FPestuca ovina var.
Festuca rubra
Festuca scabrella
Hordewm jubagtum
Juncue balticus
Jwneus filifolius
Juncus tenuis
Koeleria cristata
Luzula glabrata
Luzula hitchsockit
Luzula pipert
Muhlenbergia sylvatica
Oryzopstie hymenotides
Phlewr alpimum

Phlewr pratense

Poa alpina

Poa cusickii

Poa gracillima

Poa grayana

Poa interior

Poa juneifolia

Poa nevadensie

Poa pratensis

Poa sandbergii

Poa sezbrella
Spartinag graeilis
Sporobolus eryptandrus
Stipa comata

Stipa osceidentalis
Stipa richardsonii
Trisetwn spicatum

Herbs:

Achillea millefoliwnm
Allium cermam

Anemonz lyallii

Anemonz multifida
Antennria alpina
Antemnaria anaphaloides
Antermurria dimorpha

Anterumria
Antemumria
Antenruria
Antenrurria

neglecta
parvifolia
roseus
umbrinella
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TABLE 4-19 (Continued)

Arabts drammondii
Arabis holboelii
Arenaria capillaris
Armica cordifolia
Arnieca latifelia
Arnica rydbergii

Aster campestris

Aster ciliolatus

Agter conspicuus
Astragclus filipes
Astragclus miser
Astragaelus purshii
Astragalus sp.
Balsamcrhiza sagittaia
Castilleja miniata
Centaurea diffusa
Cerastiwn arvense
Chaenatis douglasii
Chenopcdiun leptophylium
Chimphila menziesiti
Claytoria lanceolata
Commandra umbellata
Cornus canadensis
Crepis atrabarba
Cystopteris fragilis
Descurainia sophia
Digporum trachycarpum
Dodocathon pauciflorum
Draba verma

Dryas cctopetala var. hookeriana
Empetrum nigmon
Epilobium angustifoliwm
Epilobiwm glandulosum
Equisetum arvensge
Equisetwn scirpoides
Erigeron compositus
Erigeron flagellaris
Erigeron linearis
Erigeron philadelphicus
Erigeron peregrinus
Erigeron speciosus
Erigeron subtrinervis
Eriogonum heracleoides
Eriogonum pyrolifolium
Fragaria glauca
Fritillaria pudieca
Gaillarita aristata
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TABLE 4-19 (Continued)

Galiwm boreale

Galiwn vriflorum
Gentianu amarella
Geraniwn viscossissiwm
Gewm macrophylluwn
Gewn trifloram
Goodyera oblongifolia
Haplopappus lyallii
Hedysarmm boreale
Héraclewm langtiom
Heuchera cylindrieca
Lathyrus nevadensis
Lathyrus ochroleucus
Lemma mnor

Lewisia rediviva
Linnaea borealis
Ligtera caurina
Lithospermm ruderale
Lomatiwr macrocarpum
Lematiwr: 8p.

Lonicera involucrata
Lupinus lepidus
Lycopodium eamplanatum
Medicago lupulinag
Melilotus alba
Mitella trifida
Opuntia fragilis
Osmorhisza chilernsis
Ozytropis campestris
Ozytropis sericea
Parnassia fimbricata
Pediculirie bracteosa
Pediculeorris racemosa
Pengtemem fruticosus
Penstemun procerus

Petasitaes frigida var. nivalis

Phacelia sericea
Phlox lomgifolia

Phyllodoce empetriformis

Plantago major

Polemomiwm pulcherrimen

Polygomm viviparum
Potamogeton spp.
Potentiila arguta
Potenti.la divereifolia
Potentilla hippiana
Pyrola chilorantha
Pyrola secunda
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TABLE ¢-19 {Continued)

Pyrola uniflora

Rhus rcdicans
Salsole kali
Sarifrecga bromehialis
Saxifraga lyalliti
Sedwm lancolatum
Sedum stenopetalum
Senecto deblis
Senecio megacephalus
Senecio triangularis
Silene dowglasii
Silene >arryi
Sisymbriwum altissimom
Smilacina stellata
Solidago multiradiata
Solidago spathulata
Stellaria calycantha
Stellaria longipes
Streptopus amplexifolius
Streptorue roseus
Tarazacwm officinale
Thaltetrum oceidentale
Tragopogon dubius
Trifolium repens
Trollius laxus
Valeriana sitchensis
Vieia cmericana

Vicla aduncg

Vicla earadensis
2igadenu3 venenosus

Lichens:

Alectoria americana
Alectoria fremontii
Alectoria jubata
Alectoric saramentosa
Cladonia cornuta
Cladonia gonecha
Cladomia gracilis
Cladomia phyllophora
Cladonia pyzridata
Cladomia rangiferina
Lethartia vulping
Peltigera aphthosa
Peltigera canina
Peltigera polydactyla
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TABLE 3-19 (Continued)

Mosses:

Aulacomium palustre
Dicranion fusescens
Drepanoecladus uncinatus
Hylocomiwm splendens
Leptobymen pyriforme
Pleuro:iwn gchreberi
Pohlia nutans

Polytr .chum jJuwniperinum
Polytr.chum piliferum
Sphagmen spp.

Tortula ruralis
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(f) Importance of the Plant Species to Wildlife, Man, and Livestock

The plant species jdentified durirgthe field studies were investigated for species
that may be important to man, livestock, or wildlife. This was accomplished by
reviewing the 11teratur338’ 89, 49, 41, 42, 43, 44, 45, 46, 47, 46 for pertinent
information concerning the useof the plant species found in Hat Creek for food
or cover reauirements. Table 4-201ists the species that were found to be impor-
tant to man, wildlife, or livestock. The table gives the resource use, its
relative importance, the major season the plant species are utilized, and the
relative abundance of the plant species in the Hat Creek local study area.
General comments were made where applicable. 1t should be emphasized that the
informa-ion concerning resource use, importance, and season of use were derived
from the 1iterature and does not cover all the plant species that may be used

by local wildlife and 1ivestock.
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TABLE 4-20
RELATIVE IMPORTANCE AND USE OF THE PLANT SPECIES

FOUND IN THE LOCAL STUDY AREA TO WILDLIFE, LIVESTOCK, AND MAN

Relative

Relative

Plant Species Abundanece Resource Use Importance Season of Use Comments
TREES:
Abies lastocarpa Low Forestry Low Some local forestry value
Blue Grouse Low A1l Seasons Buds and leaves utilized
Moose Med1um Sutmer
Alnus rubra Low Moose Low Winter/Spring
Picea engelmannii Med ium Forestry Med ium
Grouse Low All Buds
Pinug albicaulis Low Forestry Very Low , Very localized forest value
Pinus contorta High Forestry Medium '
Moose Low Winter/Spring
Bighorn Sheep Low Winter/Spring Wildlife/Forestry conflict
Elk Low Winter/Spring :
Man N/A Spring Bark
Grouse Low A1l Seasons Buds utilized
Pinus ponderosa High Forestry Low , Some local forestry value
Deer Medium-High Winter/Spring Forage and cover, Forestry/wildlife
. conflict
L1vestock Low Spring/Fall Abortion {(potential)
Populus tremuloides High Elk Medium-Low Summer/Fall
: Elk Medium Winter/Spring
Deer Low Winter/Spring
Deer Low Summer/Fall
Moose Medium Winter/Spring
Livestock High A1l Grazing

Season

New shoots
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TABLE 4-20 (Continued)
Relative Relative :
Plant Spectes Abundance Resource Use Importance Season of Use Comments
Populus tremuloides Beaver "High A1l Seasons
{continued) Ruffed Grouse |High A1l Seasons Buds and leaves forming 25% of diet
Populus trichocarpa Medium Moose Medium-Low Winter/Spring
Pgeudotsuga menaiesii
var. glauca High Forestry High N/A
Elk Low Summer/Fall
Etk Low Winter/Spring Used b
y wildlife as forage as well as
Deer fod! un Hinter/PTAM9 for cover. Wildlife/forestry conflict.
Bighorn Sheep Low HWinter/Spring
Gamebiids High Al Seasons Suds and leaves forming up to 50% of
, diet,
SHRUBS:
Acer glabrun Low Moose Medium winter/Spfing
Elk Medium Winter/Spring
Amelanchier alni-  Medium Deer Medium-High  Winter/Spring
folia Moose Med{um-High Winter/Spring
Bighorn Sheep Low Winter/Spring
Elk Medium-High Winter/Spring
Livestock Medium Late Summer/Fall Livestock/wildlife competition
Man N/A Late Summer Berries
Gamebirds Low A1l Seasons Buds
Arctostaphylos uva- High Deer Medium-High Winter/Spring
urei Bighorn Sheep Low Winter/Spring
Man N/A Early Faill Berries
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TABLE 4-20 (Continued)
. R -
Plant Species Abﬁ;g;;:g Resource Use Igglitlxie Season of Use Comments
Artemisia dracun- Low Deer Med ium-Low Winter/Spring
culus Deer Low Summer/Fat}l
Bighorn Sheep Medium Winter/Spring
ETk Medium-Low Summer/Fall
Elk Low Winter/Spring
Artemieia frigida High SEE Artemisia dracunculus - WILDLIFE
Livestock Low Late Summer/Fall Important browse species on sheep
winter range, Livestock/wildtife
. competition.
Artemigia tridentata High Deer Medium A11 Seasons Important browse species in big sage-
' brush benchlands at mouth of upper
Hat Creek
Betula glandulosa Low Moose Med i um-Low Summer/Fall Found in one bog area at Pavilon
Moose Med 1um-Low Winter/Spring Creek
Chrysothamus High Deer Medium-l.ow Winter/Spring A widely distributed species in
nauseosus Etk Med{um-Low Winter/Spring Hat Creek
Cornus stolonifera High g?ase' :ggizm ﬁ::%g:;ggz:ﬁg Important winter browse species
Livestock Low-Med ium Late Summer-Fall
Empetrum nigrum Low Man N/A Late Summer Berries
Juniperus communis High Deer Medium Winter/Spring
Deer Med fum-Low Summer/Fall
Elk Low Summer/Fall
Man N/A Fall Berries
Gameb1rds Low A1l Seasons Berries




Season of Use

Comments

TABLE 4-20 (Continued)
' Relative Retative
Plant Species Abundance Resource Use Importance
Juniperus acopulorum SEE Juniperus communie - WILDLIFE
High Gamebirds Low
Kalmia microphylla Low Livestock Low
Lonicera involucrata Medium Gamebirds Low
Pachystima myrsinites Low Moose High
Elk Low
Gamebirds Low
Ribes inerme Low Deer Medium
Bighorin Sheep  Low
Gamebirds Low
Ribes lacustre SEE Ribes inerme - WILDLIFE
Medium Gamebirds Low
Ribes oxyacan- SEE Ribea inerme - WILDLIFE
thoides Low Gamebirds Low
Rosa gymmocarpa High Deer Med ium-Low
Deer Medium
Bighorn Sheep Low
Elk Medium-Low
Elk Low
Livestock Medium-High
Gamebirds Medium
- Rosa nutkana SEE Rosa gymnocarpa - WILDLIFE
High Man "~ N/A
Gamebirds Medium

A1} Seasons

All Seasons

Winter/Spring
Winter/Spring
A1l Seasons

Summer/Fall
wWinter/Spriny
All Seasons

A1l Seasons

A1 Seasons

Winter/Spring
Summer/Fall
Winter/Spring
Summer/Fall
Winter/Spring
Summer/Fall
A1l Seasons

Fall
A1l Seasons

Berries

Poisonous

One occurrence noted in the Pavilon
mountains

Hips




YL i 18 "R R A i r ' ' ' Loioa

TABLE 4-20 (Continued)

Relative
Abundance

Relative

Plant Species Importance

Resource Use Season of Use Comments

Vacciniwn scopariun

GRASSES:

Gramineae

(undefined grass

species)

Agropyron

Agropyron

Agropyron

Agropyron

Agropyron

caninum

eriatatum

repens

smithit

spteatum

SEE Vaceinium caespitosum - WILDLIFE

High Deer Medium-Low
Deer Low
Bighorn Sheep High
Elk Medium-High
Elk High
Gamebirds ow
Livestock igh
Medium Deer Medium
Livestock High
Gamebirds Low

SEE Agropyron caninum - WILDLIFE
Medium Livestock High

SEE Agropyron caninum - WILDLIFE
Low Livestock Low
Man N/A

SEE Agropyron caninum - WILDLIFE

Low Livestock High

High Deer Med {um
Bighorn Sheep High
E1k Medium-High
Elk High
Livestock High

Winter/Spring
Summer/Fall
Winter/Spring
Summer/Fall
Winter/Spring
A1l Seasons
A1l Grazing
Season

Winter/Spring
Spring/Summer
A1} Seasons

Summer

Spring/Summer
All Seasons

Spring/Summer

Winter/Spring
Winter/Spring
Summer/Fall

Winter/Spring
Spring/Summer

Extensively used by wildlife
throughout the year

Very serious livestock/wildlife
conflict

Livestock/wildlife competition
Seeds

Livestock/wildlife competition

Livestock/wildlife competition
Roots

Livestock/wildlife competition

One of the most important
winter forage species

Very serious livestock/wildlife
competition
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TABLE 4-20 (Continued)
Relative Relative '
Plant Species Abundance Resource Use Importance Season of Use Comments
Agropyron sptcatum Gamebirds Low A1l Seasons Seeds
{continued)
Agrostis alba Medium Livestock High Spring/Summer
Waterfowl Medium N/A
Agroétis scabra Med{um Livestock Med{um A1l Grazing
Season
Bromus ciliatus Low Elk Medium Summer/Fall Important wildlife forage species
Elk Medium-High Winter/Spring
Livestock Med {um A1l Grazing Livestock/wildiife conflict
Season
Chukar Low Al1 Seasons

Bromus erectus
Bromus inermis

Bromus tectorum

Calamagrostis cana-
denaisg

Calamagrostis
purpurascena

SEE Bromus ciliatus - WILDLIFE

Low

Livestock

Med{um

SEE Bromus ciliatus - WILDLIFE

fow

Livestock

Medjum

SEE Bromue ciliatus - WILDLIFE

High
Med ium

Low

Livestock

Elk

Livestock
Gamebirds

Elk
Livestock

Low

Medium-Low
Low
Low

Medium-Low
Med fum

- A1l Grazing

Season

At} Grazing
Season

Spring

Winter/Spring
Spring/Fall
A1l Seasons

Winter/Spring
A1l Grazing
Season

Livestock/wild]jfe conflict

Livestock/wildlife conflict

Seeds

Livestock/wildlife conflict
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TABLE 4-20 (Continued)
Relative Relative =
Plant Species Abundance Resource Use Importance Season of Use Comments
Calamagrostie High ETk Med{um-Low Winter/Spring
rubescensg Livestock Med{um Late Summer Livestock/wildlife conflict -
Carex spp. High Deer Low Winter/Spring
Moose Med{um Winter/Spring
Moose Med{um-Low Summer/Fatl
Bighorn Sheep Low Winter/Spring
Elk Med {um-Low Winter/Spring
Livestock Low Fall Livestock/wildlife conflict
Waterfowl Medium N/A Food and cover
Blue and .
Spruce Grouse Low A1l Seasons Seeds (less than 5% of diet)
Carex albo-nigrum SEE Carex sp. - WILDLIFE
Low Livestock Med tum Late Summer/Fall
Waterfowl Med{um N/A Food and cover

Carex aquatilie SEE Carex albo-nigrum - WILDLIFE

Low Livestock Low Spring/Fall
Waterfowl Medium N/A Food and cover
Carex petaeata SEE Carex albo-nigrum - WILOLIFE
Low Livestock Low Fall
Waterfowl Medium N/A Food and cover
Carex praticola SEE Carex albo-nigrum - WILDLIFE
Low Livestock Low Fall
Carex pyrenaica SEE Carex albo-nigrum - WILDLIFE
) : Low Livestock Low Spring/Fall
Carex rostrata SEE Carex albo-nigrum - WILDLIFE
Med{um Livestock High Summer/Fall
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TABLE 4-20 (Continued)

N ]

Relative
Plant Species Abundance Resource Use

Carex roatrata Waterfowl
{eontinued)
Danthonia inter- Medium Livestock
media

Gamebirds
Diatichlis stricta Medium Livestock
Eleocharis palustris Low Waterfowl
Elymus cinereus Medium Livestock

Yaterfow!
Eriophorwm viridi-
arinatum Low Livestock
Festuca ocoidentalis low Livestock

Gamebirds
FPegtuca ovina var. Medium Bighorn Sheep
brevifolia - Gamebirds
Fegtuoa ovina var. Medium Livestock
rydbergii Gamebirds
Festuca rubra Low Livestock
Featuca scabrella Low Livestock
Hordeum Jubadiiii High Livestock

Hqterfowl ,

R

Relative

Importance ‘

Séason of Use

Comments

Medium

Med{ium
Low
Low
High
Med{um
Medium
Low

Medium
Low

Medium-High
Low

Medfum
Low

Medtum
Med{um

High
High

N/A

A1l Grazing
Season
A1l Seasons

Spring
N/A

Spring
A1l Seasohs

‘Winter/Spring

A1l Seasons

Spring
A1l Seasons

Spring/Fall
Spring

Aii Seasons
N/A

food and cover

Food and cover

food and cover
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TABLE 4-20 (Continued)
Relative Relative )
Plant Species Abundance Resource Use Importance Season of Use Comments
Juncue balticus Med{um Livestock Low Spring
Waterfowl Medium N/A
Juncus filifoliue Low Livestock Low AN Grazing Livestock/wildlife conflict
Season
Waterfowl Medium N/A Food and cover
Juncus tenuis SEE Juncus filifolius - WILDLIFE
Med {um Livestock Low A1l Grazing
: Season
Waterfowl Medtum N/A Food and cover
e ;
V:clsria arictata High Deer Medium Winter/Spring
Bighorn Sheep  Medium-Low Winter/Spring
Livestock iMedium Spring/Summer Livestock/wildlife conflict
Muhlenbergia
sylvatica Low Livestock Medium A11 Grazing
Season
Oryaopsis hymenoidea low Livestock iHigh A1l Grazing
Season
Gamebtrds Low A11 Seasons Seeds
Phleun alpinuwm Medium Livestock Medium A1l Grazing
Season
Deer Medium Summer
Phleum pratense Medium ~ Livestock High Spring
' Haterfow! Medium N/A Food and cover
Poa alpina Med{um Deer Med {um-High Winter/Spring A1 Poa spp. important wildlife

Bighorn Sheep

Medium-High

Winter/Spring

forage species
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TABLE 4-20 (Continued)
Relative Relative '
Plant Species Abundance Resource Use Importance Season of Use Comments
Poa alpina Elk Medium A1l Seasons :
(cdontinued) Livestock Médium-Low A1l Grazing Livestock/wildlife conflict
Season
Poa cusickii SEE Poa alpina - WILDLIFE
Poa gractillima SEE Poa alpina - WILDLIFE
Poa grayana SEE Poa alpina - WILDLIFE
Poa interior SEE Poa alpina - WILDLIFE
Medium Livestock Low Spring
Poa juncifolia SEE Poa alpina v WILDLIFE
Low Livestock Low Spring/Summer
Poa nevadensis SEE Poa alpina-- WILDLIFE
Poa pratenaie SEE Poa alpina - WILDLIFE
High Livestock Medium A1l Grazing
Season
Poa sandbergii SEE Poa alpina - WILDLIFE
Medium Livestock Low Spring
Poa scabrella Med{um Livestock Low A1l Grazing
Season
Spartina gracilis Low Livestock Low A1l Grazing
| Season
Waterfowl Medium N/A Food and cover
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TABLE 4-20 (Continued)
Relattve y
Plant Species Abﬁnd:n:e Resource Use IEEL:E;:ze Season of Use Comments
Sporobolus erypt- Med{um Livestock Med {um Spring
an Gamebirds Low A1l Seasons Seeds
Stipa comata Medium Livestock Medium Spring/Summer
Gamebirds Low A1l Seasons Seeds
Stipa occidentalis Medium Bighorn Sheep Low Winter/Spring
Livestock Low Spring/Summer
Gamebirds Low A1l Seasons
Stipa richardesonii Medium Livestock Low Spring/Summer
Gamebirds Low Al11 Seasons
Trisetum epicatum Medum Livestock Low Spring/Summer
HERBS:
Achillea millefolium High Deer Medium-Low Winter/Spring
Bighorn Sheep Low Winter/Spring
Allium ceruwn Med fum Man N/A A11 Seasons
Antennaria alpina Med{um Deer Medium-Low Winter/Spring
Grouse Low A1l Seasohs Important forage species on deer
- _ spring range. Forms less than
Antennaria anaphal- Low Deer Medium-Low Hinter/Spring 5% of Grouse's diet.
otides : Grouse Low A1l Seasons
Antennaria dimorpha  Medium Deer Medium-Low Winter/Spring
Grouse Low A1l Seasons
Antennaria neglecta Low Deer Med{um-Low Winter/Spring
Grouse Low A1l Seasons
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TABLE 4-20 (Continued)
{ : ' |
Plant Species Aﬁﬁlgﬁngi Resource Use ,2?;1%;:59 Season of Use Comments i
Antennaria parvi- Medium Deer Medium-Low Winter/Spring Important forage species on deer
folia Grouse Low Al}l Seasons spring range. Forms less than
5% of Grouse's diet. i
Antennaria roseus High Deer Medium-Low Winter/Spring
Grouse Low A1l Seasons
Antennaria umbrin- Low Deer Medium-Low Winter/Spring
ella Grouse Low A1l Seasons
Arnica cordifolia High Livestock |.ow Summer
Aster cameatria I ow Neer Medium Summer/Fal)
: Etk Med{um Summer/Fall
Agter eiliolatus Low Deer Med{um Summer/Fall
Elk Medium Summer/Fall
Aster conspicuus High Deer Hed1um Summer/Fall
Elk Med ium Summer/Fall
Astragaluo sp. Medium Livestock Med { um ‘Summer/Fatl
Astragalue miger Med{um Livestock Medium Summer/Fall
Astragalus purshii  Medium Livestock Medium A1l Grazing
Season
Balsamorhisa sagi- Med {um Deer Medium - A1 Seasons “Important forage species on spring
ttata ranges
Castilleja mintata  Medium Livestock Low Summer
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TABLE 4-20 (Continued)
Plant Species Ags;g;g:: Resource Use Igglitlxge Season of Use Comments

Epilobium angusti- Low Livestock Low Spring/Summer
foltum
Equisetum arvense Med {um Moose Med fum Winter/Spring

Moose Medium-H1igh Summer/Fall
Equisetum seirpotdea Medium SEE Equisetwn arvense - WILOLIFE
Erigeron apecioaus Low Livestock Medium Summer
Eriogonum hera- Med jum Bighorn Sheep Med1um-Low Winter/Spring
aleoides Bamebirds Low A1l Seasons Seeds
Eriogonum pyroli- Low Gamebirds Low A1l Seasons Seeds
folium
Fragaria glauca High Man N/A Summer

Livestock Low Spring/Summer
Fritillaria Medium Man N/A Spring Bulb
pudica
Geranium viscoss- Low Livestock Low A1l Grazing
18etiion Season
Lathyrus ochroleucus Low Livestock High A1l Grazing

Season

Lemna minor Low Waterfowl Medium N/A Aquatic plant
Lewisia rediviva Low Man N/A Spring Roots




Y iN [ 1 A T I N T iR S & | | ]
TABLE 4-20 {Continued)
Relative Relative y
Plant Species Abundance Resource Use Importance Season of Use Comments
Trifoliwm repens Low Livestock High A1l Grazing
. Season
Man N/A Summer Roots
Gamebirds Low A1l Seasaons
Valeriana sitchensis Low Livestock Low A1l Grazing
Season
MOSSES:
Moss {(General): High Spruce Grouse Low A1l Seasons Less than 5% of diet.




B

8.0 GLOSSARY

8.1 PHYSICAL HABITAT

aeolian deposit:

A-horizon:

alkaline:

alluvial fan:

alluvium:

androcite:

argillite:

basalt:

material transported and deposited by wind and consisting
mainly of silt-sized particles

This is a mineral horizon formed at or near the soil surface
in the zone of the removal of materials.

soils containing excess of strong bases usually sodium or
calcium

postglacial materials deposited by streams and rivers that
occur at the mouth of a river in a fan-shaped deposit. An
alluvial fan may have either a neutral or a steeply sloping

topography depending on the angle of the repose of the stream
course.

postglacial materials moved and redeposited by water. It.
consists of sediments deposited by streams.

a volcanic rock composed of 1ittle gquartz and large amounts
of dark-coloured minerals

a rock derived either from siltstone, claystone or shale that
has undergone a higher degree of pressure and heat ranges
than the rocks they are derived from

an extrusive vclcanic rock with a high quartz content
commonly associated with the Interior Plateau lavas



base saturation: the extent to which the absorption compiex ef a soil
saturated with exchangeable cations other than hydrogen
and aluminium

bentonite: a clay formed from the decomposition of volcanic ash and
composed of clay minerals

B-horizon: this is a mineral horizon that is enriched by either
silicate clay, iron, aluminium or humus, or possesses a
columnar of prismatic structure

chernozemic A-horizon: an Ah-ho=izon that is not less than 9 cm (3.5 in.)
thick; its colours have values darker than 3.5 when moist
and 5.5 when dry, and chromas of less than 3.5 when moist.

chert: rock high in silica and derived through heat and pressure;
flint is the most commonly known chert

coarse--texture: the texture exhibited by sands, lToamy sands and sandy loams,
except very fire sandy loam ¢

colluvium: soil and rock materials transported down & mountain slope by
the action of gravity

dacite: an extrusive volcanic rock with relatively high quartz content

drumlin: an elongated or oval hill of glacial till, deposited by
glacier ice with its Tong axis parallel to the direction of
ice movement

drumlinized: a stream-lined 2111 and swale topography in glacial drift,
with the long axis parallel to the direction of flow of the
former glacier
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esker:

eluyiation:

ephemeral stream:

fine-exture:

glacial outwash:

glacial till:

_ gneiss:

greenstone:

humus :

serpentine ridges of sand and gravel deposited in ice
tunnel rivers

the removal of soil material in suspension or in solution
from a layer or layers of soil

stream or portion of a stream which flows only in direct
response to precipitation. Its channel is at all times
above the water tabie

consisting of or containing large quantities of the fine
fractions, particuiarly silt and clay. It includes all

clay loams and clays, clay loam, sandy clay loam, silty clay
loam, sandy clay, silty clay, and clay textural classes.

materials swert out, sorted and deposited beyond the
glacial ice front by streams of melt water. Outwash usually
exists in the form of fiat plains or terraces

material which has been'deposited directly by the ice with
Tittie or no transportation by water., It is generéily an
unstratified, unconsolidated, heterogeneous mixture of clay,
silt, sand, gravel and boulders.

a coarse-grained rock highly changed due to heat and pressure
still maintaining the banding of its sedimentary crigin.

-altered basic plutonic rock, altered due to heat and

pressure

the material that develops as a result of decomposition of
organic matter
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illuvation:

kettle:

the process of deposition of soil material removed from
one horizon tc another in the soil

depression in glacial drift made by the wasting away of a
detached mass of glacial ice that had been wholly or partly
buried in the glacial drift

tacustrine deposits: deposits Taid down by extinct glacial lakes. These

landform:

leaching:

1oam:

medium-texture:

meltwater channel:

metamorphic rock:

moraina:

sediments are usually very fine in texture

areas of land, topographic features, that are defined in terms
of their slope and slope patterns, the materials that produce
the relief, and wherever possible, in terms of the mode of
origin

the removal of materials in soiution from the soi1

soil material that contains 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand. Loamy soils are
usually considered medium-textured.

intermediate between fine and coarse textured soils, It
includes the following textural classes: very fine sandy
Toam, loam, silt locam and silt

glacial outwash deposits conforming to topography

all rocks which are formed in a solid state in response to
pronounced changes in temperature, pressure and chemical
environment which take place below the shell of weathering
and sedimentat-ion

drift deposited by direct glacial action and having
constructional topographic surface control



organic:

orographic:

ortstzin layer:

parent material:

deposits formed by organisms and plant materials undergoing
decomposition

the derivation of rain from rising air currents adjacent
to mountains

an iron hardpan formed from the oxidation of ferrous iron
to the ferric state and then deposited

unconsolidated, and more or less chemically weathered,
material or organic matter from which the solum of a soil
is developed by pedogenic processes

pedogenic processes: processes fundamental to development of soil

quartzite:

metamorphosed silica-rich sandstone

re-crystallized limestone: metamorphosed Timestone in which the calcite

rilled topography:

ryolite:

schist:'

soil association:

crystals have bheen reformed

topography transected by very small trickling streams of
water, Water is usually present for only a short neriod
of the year

a volcanic rock high in quartz with fine-grained texture

a metamorphic rock with sub-parallel orientation of
minerals

a sequence of soils of about the same age, derived from
similar parent material and occurring under similar climatic
conditions but having different characteristics due to
variations in relief and in drainage

B-5
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soil horizon:

a layer of soil approximately parallel to the land surface
that differs from the adjacent genetically related layers in
properties such as colour, structure, texture, consistency,
chemical, biclogical and mineralogical compasition.

. The following is a partial list of the designations of the

soil horizons. Detailed definitions may be found in the
System of Soil Classification for Canada, 1974,

Organic Horizons:

L - an organic layer characterized by an accumulation of
organic matter in which the original structures are
easily discernable

F - an organit layer characterized by the accumulation of
partly decomposed organic matter

H - an organic layer characterized by an accumulation of
decomposed organic matter.

Mineral Horizons:

A - a mineral horizon formed at or near the surface in the
zone of removal of meterials in solution

B - a mineral horizon that is enriched by either silica clay,
iron, aluminium or humus, or possesses a columar or
prismatic structure

C - a mineral horizon comparatively unaffected by pedogen1c
processes found in the A and B-horizons.

Lower Case Suffixes:

e - 2 horizon characterized by removal of clay, iron,
aluminium, or organic matter, alone or in combination



,“

=
1

a horizon enriched with organic matter

this is used as a modifier to denote the varier to meet
the specific units of the suffix it modifies

.
'

k - indicates “he presence of carbonate

a horizon slightly altered by hydrolysis, oxidation or
both of theseto give a change in colour or structure,
or both

3
!

p - a horizon disturbed by man's activity

t - a horizon enriched with silica clay as indicated by a
higher clay content than the overlying alluvial horizon.

soil mottling: irregularly marked with spots of different colours. mottling
in soil usually indicates poor aeration and lack of good
drainage; the colours result from oxidation and reduction of

iron
s0il order: soil profiles refiecting dominant pedogenic processes
soil texture: the relative praportion of the various soil separates in a

soil material T T T e

soltum: the upper horizons of @ soil in which the parent material
has been modified.
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8.2 'VEGETATION

basal area:

caesp-itose:

the cross-sectional area of a tree, usually measured in
square feet at diameter at breast height (DBH)

pertains to plants growing in clumps or bunches

characteristic species: species that are indicative of a habitat due either

climax.:

decreaser species:

dominant:

ecotona:

floristic:

forest canopy:

habitat:

to their high presence or high mean cover values

the vegetation association that gains permanent occupancy
of the habitat indefinitely uniess disturbed by some type
of outside force

these are species that decrease under prolonged, excessive
grazing. Usually they are perennials that produce high
quality forage and dominate .the ciimax community.

plant species covering the most area within an association
and, therefore, exerting the greatest influence on the micro-

climate of that association

zone of integration between two vegetation types that re-
flects a graduzl blending of vegetation from both types

refers to the plant species inhabiting a site
a2 more or less continuous cover of branches and foliage
formed collectively by the crowns of adjacent trees and

other woody growth

place with a particular type of environment which can be
inhabited by organisms suited for the type of environment

8-8
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hydric:

hygroscopic water:

increaser species:

invadar species:

krummholz form:

mean cover:

moder:

overstory:

preserce;

indicates very wet conditions, with water standing on the
surface for a significant part of the year

water which is so tightly held by the attraction of soil
particles that it cannot be removed except as a gas. This
water is unavailable to plants.

these are species that increase with moderate grazing
over-use; they decrease with continued heavy over-use.
Increasers commonly are the shorter, less productive species
in the climax plant community.

these are species that invade the plant community as the
range deteriorates. They are not members of the climax
plant community since they cannot withstand the competition
for moisture, nutrients and 1ight from the vegetation in the
climax state.

the growth form of trees at high elevations caused by the
layering of branches under the smow. This results in the
open parkland type forest.

a value calculated by taking the mean of all cover values

a2 zoogeneous forest humus made up of plant remains partly
disintegrated by the soil fauna, but not matted as in new

humus

b]ant species that overtops another layer of species;
usually trees

the number of occurrences of a species divided by the total
number of plots in a particular association
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receiving: -

riparian:

savanra:

seepace:

sere:

steppe:

succession:

unders:ory:

an area that receives water; usually it is located at the
bottom of a depression or siope

related to or located on the bank of a natural water course,
Take or tidewater

trees scattered individuaily over a lower stratum of grasses

the escape of water laterally through the soil usually in
response to the slope gradient

a temporary community or stage that develops in the seguence
of succession; the adjective seral is used for particular
communities or organisms.

grassland in regions too dry for natural forests to proiiferate
progressive changing in composition of plant populations

during the development of a vegetation type, which proceeds
from the initiz] colonization of the site to the final attain-

ment of climax

vegetation that is subordinate in terms of height to another
layer of vegetation, i.e., overstory.
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