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UPDATE FOR 2002 REPRINT OF LMH 20

Revised mapping of biogeoclimatic units has resulted in several new
subzones/variants being recognized. These units are not described herein. It
is hoped that provisional site unit descriptions will be available by the fall of
 with provincially correlated site units available for the more significant
units in the following years. Current biogeoclimatic mapping is available at
the B.C. Ministry of Forests website at http://www.for.gov.bc.ca/research/
becmaps/becmaps.htm. Please contact the Research Ecologist, Southern
Interior Region, Kamloops, for further details and available materials. The
newly recognized units and their general location and previous classification
follow.

• ESSFdm – southeastern portion of Kootenay Lake and western portion
of Cranbrook districts – formerly ESSFwm primarily

• ESSFdm – western Invermere and Golden TSAs – formerly ESSFwm
primarily

• ESSFwc – southern Selkirks (Nelson and Bonnington ranges) –
formerly ESSFwc

• ESSFwc – southern Selkirks (Nelson and Bonnington ranges) –
formerly ESSFwc

• ESSFwcu – lower portion of parkland above ESSFwc

• ESSFwcu – found above ESSFwc – formerly lower portion of parkland
above ESSFwc

• ESSFdku – lower portion of parkland above ESSFdk
• ESSFwmu – lower portion of parkland above ESSFwm
• ESSFdmu – found above ESSFdm, formerly ESSFwmp primarily
• ESSFdmu – found above ESSFdm, formerly ESSFwmp primarily
• ICHdm - southeastern portion of Kootenay Lake and wherever ICHmw

was mapped in Cranbrook District – formerly ICHmw

• IDFdma – south of Bull River to Caithness Creek, along base of Rocky
Mountains in Cranbrook Forest District – formerly IDFdm

This guide was produced before the development of the B.C. Forest
Practices Code (fpc). Therefore, reference to previous legislation and
requirements is superseded by the fpc. Readers are advised to reference the
most current version of the fpc documents at the B.C. Ministry of Forests
website at <http://www.gov.bc.ca/for/>.

References to the “Silviculture Prescription Data Collection handbook”
by Mitchell et al.  should be updated to the new Land Management
Handbook , which serves as a “best management practices” guide for pre-
harvest data collection and prescription considerations. The new citation is:



 ‒  update

Curran, M., I. Davis, and B. Mitchell. . Silviculture prescription data
collection field handbook: interpretive guide for data collection, site
stratification, and sensitivity evaluation for silviculture prescriptions.
B.C. Min. For., Victoria, B.C. Land Manage. Handb. No. . Includes
forms fsa and b.
http://www.for.gov.bc.ca/hfd/pubs/docs/lmh/lmh47.htm

Reference to the Nelson “Armillaria treatment guidelines” or “Standard
Operating Procedures, Armillaria,” should now refer to those by Norris et al.
, or new materials that may follow in the future. The present citation is:

Norris, D., J. McLaughlin, and M. Curran. . Armillaria root disease
management guidelines for the Nelson Forest Region. B.C. Min. For.,
Nelson Forest Region, Nelson, B.C. Resource Manage. Tech. Rep. TR-.
http://www.for.gov.bc.ca/nelson/research/reports/index.htm

Regarding growth-limiting factors and the consideration of site prepara-
tion options, the “Fire Effects Expert System” computer model (Curran et al.
) was superseded by the syteprep expert system, which is currently
being updated for both the Nelson and Kamloops regions in collaboration
with Suzanne Simard, Research Silviculturist, in Kamloops. Interested parties
may contact either Suzanne, or Mike Curran, Research Pedologist, in Nelson.

If users wish a different texture key, they may consider the one in Land
Management Handbook  (Curran et al. , citation above), which
includes fine sandy loam, an important distinction for various soil distur-
bance hazard keys referred to in the fpc.

Appendix  has been removed as it is out of date. It has been superseded
by the Establishment to Free Growing guidebook. Version .. (Nelson
Forest Region. . For. Practices Br., B.C. Min. For., Victoria, B.C.,
Forest Practices Code of British Columbia guidebook.)
http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/guidetoc.htm

For copies of this guidebook, contact:

Government Publications
PO Box  Stn. Prov. Govt.
Victoria, BC v8w 9v7
Telephone: --- (outside Victoria)
() - (within Victoria)
Fax: () -
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The Nelson Forest Region encompasses most of southeastern British 
Columbia. It comprises about 8 million ha, of which about 1/2 is forest 

land. The region is dissected by several north/south trending mountain 
ranges: the Monashees, Selkirks, Purcells, and Rockies. A wide variety of 

climatic regimes is a result of these mountain ranges and the prevailing 
westerly winds. The geology and soils of the region are also diverse. The 
resultant vegetation ranges from grassland, to interior rainforest, to alpine 

tundra. This guide organizes some of this variation into a classification 
system. 

The classification system used follows the Biogeoclimatic Ecosystem 
Classification (BEC) developed for the province by the British Columbia 

Ministry of Forests (Pojar et al. 1987). The principles, evolved from V.J. 
Krajina (1965, 1969), are described in Chapter 2. The objectives of this 
classification are: 

- to provide a framework for organizing ecological information and 
management experience about ecosystems; 

to promote further understanding of identified ecosystems and the 
relationships between them; 

to supply resource managers with a common language to describe 
forest sites; and 

to improve the user's ability to prescribe and monitor treatment 
regimes on a site-specific (ecosystem) basis. 

- 

- 

- 

This guide has two main goals: 

- 
- 

to assist the user in classifying sample sites in the field; and 
to provide interpretations for these sites that assist the user in 

preparing management prescriptions. 

This guide replaces the Field Guide to the Identification and Interpretation 
of Ecosystems of the Nelson Forest Region (Utzig et al. 1986). This version 

results from the recent completion of an inter-regional correlation of the 
BEC system, which has helped to ensure the consistency and quality of the 

ecological information base across the province. Data from both the 
Kamloops and Nelson Forest Regions were used for analysis of similar 

shared areas. Appendix 2 presents the correlation between the 1986 
ecosystem and biogeoclimatic units and this classification. 

All sites slated for harvest are required by law, under the Silviculture 

Regulations (1988), to be classified according to the biogeoclimatic 

classification system. 

1.2 Other Sources of Information 

Numerous reports on vegetation and ecosystem description and 
classification exist for the Nelson Forest Region and adjoining areas. These 
include National Park ecological land classification reports, habitat type 
reports for neighboring states, and British Columbia Ministry of 

Environment wildlife habitat reports and mapping. A list of these 
publications and maps can be found in Appendix 3. 

More complete descriptions of biogeoclimatic and site units at broader 

levels, particularly site associations and groups, will be available in a series 

of biogeoclimatic zone reports to be published soon by the B.C. Ministry of 
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Forests, Research Branch. Information at the biogeoclimatic zone level is 
available in Ecosystems of British Columbia (Meidinger and Pojar 1991). 

References for plant identification guides are provided in Appendix 4. 

1.3 Guide Contents and Limitations 

This guide consists of seven chapters. Following this introduction is a 
description of the classification system (Chapter 2). Chapter 3 outlines 

procedures for site description, identification, mapping, and interpretation; 
Chapter 4 contains general descriptions of the zones of the Nelson Forest 

Region; and Chapter 5 provides tools for identifying biogeoclimatic and site 
units and provides general management interpretations for the identified 
site series. Chapter 6 provides wildlife interpretations and Chapter 7 

presents forest health concerns. A number of appendices are included to 

provide specific interpretations such as silvicultural standards and forage 

seeding mixes or technical information such as plant species lists and soil/ 
site description keys. 

Maps for the Nelson Region biogeoclimatic subzones and variants 
(1:250 000 scale) are available in each district or from the ecologist or 
pedologist, Nelson Forest Region. 

The classification is based on a total of 1288 plots located in the Nelson 
Region, as well as additional plots located in the Kamloops and Prince 

George Regions. Sample plots are generally well-distributed geographically 

(proportional to the size of the subzone) with the exception of some of the 

higher elevation subzones/variants (ESSFdk, ESSFwm, ESSFdc1, 

ESSFwc1, ESSFwc4, all parkland subzones, and Alpine Tundra). Poor 
access curtailed data collection in these units. Some less common sites 
(e.g., very dry and wet sites) were often characterized by only a few plots. 

Regarding management interpretations, this field guide is designed to 

complement, not replace, other more detailed prescription guides, including 
Site Preparation Strategies to Manage Soil Disturbance (Curran et al. 

1990); Standard Operating Procedures: Armillaria ostoyae, B.C. Ministry of 
Forests, Forest Health Section, Nelson B.C.; and Preharvest Silviculture 
Prescription Procedures and Guidelines for the Nelson Forest Region, B.C. 

Ministry of Forests, Silviculture Section, Nelson B.C. 

1.4 Training Courses 

It is assumed that the user of this guide has completed the BEC training 

programs offered by the Regional Forest Sciences Section, and that the 
basic concepts and methods of site, soil, and vegetation evaluation have 

been mastered. These courses are offered annually at various locations 
within the region. As well, pre-harvest silviculture prescription (PHSP) 
and silviculture survey courses that have an ecological classification 
component are held annually. For information about such training courses, 

please contact the ecologist or pedologist, Nelson Forest Region. 
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2 THE BIOGEOCLIMATIC 

ECOSYSTEM CLASSIFICATION 

(BEC) SYSTEM 

by 

T.F. Braumandl, M.P. Curran, and D.L. DeLong 

This section briefly describes the biogeoclimatic classification system. For a 

more complete description please refer to Ecosystems of British Columbia 
(Meidinger and Pojar 1991) or Biogeoclimatic Ecosystem Classification in 
British Columbia (Pojar et al. 1987). 

2.1 Classification System 

The BEC system is a hierarchical classification scheme that combines three 
classifications: climatic (or zonal), vegetation, and site. For practical 
purposes, users need be concerned only with the zonal and site 
classifications (Figure 2.1). The information presented in this guide will 
allow the user to apply BEC in the field. 

Plant 
Association site type 

FIGURE 2.1. Hierarchical relationship between climatic level (zonal) and 
site level classifications. (Taken from Pojar et al. 1987). The highlighted 

levels are described in this guide. 

2.2 Zonal (Climatic) Classification 

Biogeoclimatic units are the result of zonal (climatic) classification, and 
they represent groups of ecosystems under the influence of the same 

regional climate. There is a hierarchy of these climatic units, with the 
biogeoclimatic subzone being the basic unit. Subzones are grouped into 
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zones, and divided into variants. Data from long- and short-term climate 
stations have been used to help characterize subzones. 

Because the climate stations are not well distributed within and between 
subzones, climax vegetation on zonal sites is used as an indicator of the 
long-term climate of an area. Each biogeoclimatic subzone has a 

distinct climax (or near-climax) plant association on zonal sites. Zonal 
sites have deep, loamy soils, and occupy midslope positions with mesic 

moisture regimes. The zonal climax vegetation is thought to best reflect the 

regional climatic conditions of the subzone. 

Ecosystems within a subzone are influenced by one type of regional climate. 
Edaphic (soil) and topographic conditions influence the climax vegetation of 

sites drier or wetter than the zonal condition. Thus, subzones have 
distinctive sequences of related ecosystems, ranging from dry to wet sites. 
For example, in a moist, warm subzone, zonal sites are dominated by 

western redcedar and western hemlock with feathermosses dominating the 
understory; while dry sites have Douglas-fir stands with shrubby 
understories of falsebox, saskatoon, and Utah honeysuckle. Wet sites in 

the same subzone (climate) have redcedar, hemlock, and spruce overstories 

with devil’s club and lady fern beneath. 

The biogeoclimatic variant was defined because subzones contain 

considerable geographic variation. Variants reflect further differences in 
regional climate and are generally recognized for areas that are slightly 
drier, wetter, snowier, warmer, or colder than other areas in the subzone. 

For example, the Golden Moist Warm Interior Cedar - Hemlock variant is 
cooler and more continental than the Columbia-Shuswap Moist Warm 

Interior Cedar - Hemlock variant. These climatic differences result in 
changes in vegetation, soil, and ecosystem productivity. The differences in 
vegetation are evident as distinct zonal climax plant subassociations. 

These may be changes in the occurrence of certain plant species (often 

trees) or variations in successional development. For example, the Golden 
variant lacks western larch and has more knight’s plume moss and false 

azalea compared to the Columbia - Shuswap variant. 

Subzones with similar climate characteristics and zonal ecosystems are 
grouped into biogeoclimatic zones. A zone is a large geographic area 
with a broadly similar type of climate. A zone has typical patterns of 

vegetation and associated similarities in nutrient cycling and soil climate. 
Zones also have one or more typical zonal climax species of tree, shrub, 
herb, and/or moss. 

Zones are usually named after one or more of the dominant climax species 

in their zonal ecosystems and may include a geographic or climatic modifier 

(e.g., Interior Cedar - Hemlock zone). Zones are given a two- to four-letter 

code, corresponding to the name (e.g., the Interior Cedar - Hemlock zone 

code is ICH). 

Subzone names are derived from classes of relative precipitation and 

temperature. Subzone codes correspond to climatic modifiers (Table 2.1) 
Variants are named by a geographic area and coded by a number. For 

example, ICHmw2 refers to the Columbia-Shuswap (2) variant, of the Moist 
Warm (mw) subzone, of the Interior Cedar - Hemlock (ICH) zone. 
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TABLE 2.1. System of naming and coding Interior biogeoclimatic subzones 

ZONE ab 

a = precipitation regime b = temperature regime 
x = very dry (xeric) h = hot 

d = dry w  = warm 

m = moist m = mild 

w = wet k = cool 

v = very wet c = cold 
v = very cold 

Precipitation and temperature regimes are all relative within the 
biogeoclimatic zone. 

2.3 Site Series Classification1

The site series classification groups ecosystems within a subzone or 
variant that have similar environmental properties, and vegetation that 

will occur in late seral or climax stages. Potential vegetation of a group of 

sites is used with selected accessory environmental properties to 
characterize site series. 

Subzones or variants have a characteristic sequence of site series according 
to soil moisture regime2 (SMR) and, to a lesser degree, soil nutrient regime3 

(SNR). An example of how a site series sequence may occur on the 
landscape is presented in Figure 2.2. 

Soil moisture regime is a relative scale of “available water” for plant 
growth within the subzone/variant climate. An eight-class scale is used 
and ranges from 0 or very xeric (bare rock) to 7 or Subhydric (water at or 
near the surface year round). Soil nutrient regime is a relative scale of 
“available nutrients” for plant growth. A five-class scale is used and ranges 

from A (very poor) to E (very rich). 

Common names of one to four species are used to name site series, and tree 

species codes are usually substituted to shorten the name (e.g., HwCw4 - 
Falsebox - Feathermoss site series). 

Similar plant communities can occur in different subzones, but under 
different moisture regimes. These belong to the same grouping of site 
series (site association)5. Each site series is given a two-digit numeric code, 

related to its position on the relative moisture and nutrient scales. For 
example: 

ICHmw1/HwCw - Falsebox - Feathermoss site series = ICHmw1/01 

ICHwk1/HwCw - Falsebox - Feathermoss site series = ICHwk1/04 
ICHvk1/HwCw - Falsebox - Feathermoss site series = ICHvk1/03 

1 Site series were formerly known as ecosystem associations. 
2 Appendix 4 contains a soil moisture regime identification key. 
3 Appendix 5 contains a soil nutrient regime identification table. 
4 Tree species codes follow British Columbia Ministry of Forests standards and are 

5 Site associations are not used in the classification presented in this manual. They 
found in Appendix 13. 

are defined in Pojar et al. (1987). 

6 



FIGURE 2.2. Typical sequence of site series in the ESSFwm. 

All three of these site series belong to the same site association, so their 

climax vegetation is similar, but their site conditions and seral vegetation 

patterns differ. 

Within a subzone/variant, the 01 site series is the zonal or mesic site, with 

the rest ranked from driest (02) to wettest (eg., 07). If distinction is made 

on the basis of nutrient regime, the richer site series is numbered higher. 

Often the site series is the basis for the treatment unit6 for which 

silvicultural and other management decisions are made. In some cases, 
however, the site series is best divided into more operationally significant 
units; e.g., based on soil texture or soil moisture regime. This is especially 

true of widespread site series that encompass a range of site conditions. 
The fact that site series may be found with a wide range of soil and site 
characteristics can be explained by compensating factors (see Section 3.4.6). 

The site series phase is used for better distinguishing sites for 

management purposes. It is not a formal unit in the classification, but it 
can be used to subdivide site series. For example, in the Dry Warm Interior 

Cedar - Hemlock variant (ICHdw), the CwFd - Falsebox site series is found 
on a wide range of moisture regimes. Recognizing two phases allows more 

precise management interpretation of this site series even though the 
vegetation is very similar. In other cases, site series phases could be based 

on slope classes, aspect, parent materials, soil climate, or bedrock geology. 

Recognizing any change in such characteristics can be important because 
they influence an ecosystem’s response to external disturbances. Use of the 

6 Treatment units are briefly described in Section 3.5. 
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phase also allows more consistent prediction of ecosystem response to 
management treatments. 

A phase is named according to its differentiating criteria, and is given an 
alphabetical code. For example, ICHdw/01a is the code for the drier phase 

of the ICHdw/01 site series. Four site series phases are presented in this 

manual. 

8 



3 PROCEDURES FOR SITE 

DESCRIPTION, IDENTIFICATION 

AND INTERPRETATION 

by 

M.P. Curran, T.F. Braumandl, D.L. DeLong, and G.D. Davis 

3.1 Introduction 

Ecological site identification consists of comparing field characteristics with 

information presented in this guide. Several tools are included in this 
guide to help identify subzones/variants and site series. These include 

maps (available separately), summary tables of vegetation and site 

characteristics, site series identification flowcharts, edatopic grids, and 
subzone/variant descriptions. This chapter is designed as a reference when 

using the subzone and site series identification tools contained in Chapters 
4 and 5. 

As experience in identifying ecosystems is gained, one becomes less reliant 
on these tools; however, site conditions must still be reviewed thoroughly. 
It is important to realize that there is much more natural variability in the 

forests than is portrayed in this field guide; thus, not every ecosystem 

encountered will be easily “pigeon-holed” into an existing classification 
unit. The “cookbook” approach to site identification and interpretation is 
discouraged; an appreciation of the complexity and interconnectedness of 
forest ecosystems is hopefully fostered. 

Ecosystem identification is not an end in itself. The vegetation, soils, and 
environment data collected to identify a site unit have a wide variety of 

uses. For example, the site information can be applied directly to PHSPs, 
regeneration surveys, site sensitivity evaluation, site degradation surveys, 

and wildlife habitat studies. With such wide application it is very 
important that accurate site information be collected; this is discussed in 
Section 3.3. 

Once on-site information has been gathered, a site can then be identified. 

Chapter 5 provides the following subzone/variant and site series 

identification and interpretation tools: 

- Subzone/variant summary: provides information on 

geographic location, climate, soils, geology7, landforms, zonal 
vegetation, floristic criteria to distinguish adjoining subzones/ 

variants, forest characteristics, and wildlife habitat. 

- Edatopic grid: displays the arrangement of site series 

according to soil moisture and nutrient regimes. 

Vegetation table: shows common or diagnostic species of 

climax or late seral vegetation for each site series. 

- 

7 A key to the identification of common rocks of the Nelson Forest Region is 

presented in Appendix 11. 
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- Landscape profile: graphically represents an idealized 

sequence of ecosystems on the landscape, including the common 
tree species and dominant landforms of all site series for each 
subzone/variant. 

- Environment table: outlines common soil moisture, aspect, 

slope, slope position, landform, soil texture, humus form, and 
important site features by site series. 

- Site series identification flowchart: describes soil moisture 

regime, tree species, diagnostic vegetation, and environmental 

features of each site series in a decision flowchart format. 

- Management interpretation table: outlines common growth 

limiting factors, relative forest productivity, vegetation potential 

and complexes, road drainage control needs, common site 

sensitivities and other prescription considerations by site series. 

3.2 Identifying Subzone/variants 

Subzone/variant maps, elevation, tree species, and understory vegetation 
are used to determine subzones/variants. Tree species and elevation range 

for each subzone/variant are presented in Table 4.1 (Chapter 4). This table 
is also the map legend on each 1:250 000 map sheet8 which must be used to 

locate the area in question and to identify the subzone/variant, or to 

determine if it is a transitional area near the boundary of two subzones/ 
variants. 

The flowchart in Figure 3.1 describes how to identify subzone/variant. The 
1:250 000 biogeoclimatic maps, the subzone/variant summary pages 

(described below), and the climate region vegetation tables (Tables 4.3, 4.4, 
4.5) should be used. The climate region vegetation tables describe zonal 

vegetation to help distinguish adjoining subzones/variants. They are used 

in the same way as the subzone/variant vegetation tables (see Section 
3.4.1). 

If the user finds that the site is a potential transition between two 

subzones/variants, the climate region vegetation tables should be consulted 
again and both subzone/variant descriptions consulted in Chapter 5. If the 
site is still considered transitional after consulting both descriptions and 

the climate region vegetation tables, this must be noted. Prescriptions for 

these transitional areas should reflect the effect this transitional climate 

will have on growth limiting factors and other properties important to 

resource management. 

8 1:250 000 biogeoclimatic maps available from Regional Ecologist or Regional 

Pedologist. 
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3.2.1 Subzone/variant summary page 

The subzone/variant summary page for each subzone/variant in Chapter 5 

describes the geographic location, elevation range, zonal vegetation, and 

distinguishing vegetation information to assist in subzone/variant 
identification, as outlined below: 

- Geographic location: describes where the subzone/variant 

occurs and complements proper use of the 1:250 000 
biogeoclimatic maps described above. 

- Elevation range: lists the minimum and maximum elevations 

of that subzone/variant. 

Zonal vegetation: describes vegetation that is common on 

zonal sites. Zonal vegetation should be checked whenever 

possible to help verify the subzone/variant identification. 

Distinguishing vegetation: lists differences in widespread or 
diagnostic plant species relative to neighbouring subzones/ 

variants. For example, for the MSdk, the distinguishing 
vegetation is described for adjoining units, such as the ESSFdk; 

the example list below includes what the ESSFdk has or lacks 
relative to the MSdk, as follows: 

"In the ESSFdk: most sites have:" - species listed occur on 

several site series, 

including zonal sites. 

zonal sites. Zonal sites 
will also have those 
species listed under most 
sites above. 

"dry sites have:" - species listed occur on 

drier than zonal sites. 

"wet sites have:" - species listed occur on 

wetter than zonal sites. 

- 

- 

"zonal sites also have:" - species listed occur on 

Within these site categories, species are also listed with abundance 

modifiers as follows: 

(no modifier) - species present in the 
ESSFdk; absent in the 

MSdk. 

"no" - absent in the ESSFdk; 
present in the MSdk. 

"more" - found on more site series 
and/or with higher cover 

in the ESSFdk than in 
the MSdk. 

"less" - found on fewer site series 
and/or with lower cover in the 

ESSFdk than in the MSdk. 
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The vegetation is listed in the sequence trees, shrubs, herbs, 

mosses, lichens, and liverworts. 

The subzone/variant summary page also provides descriptive information 

on climate, soils, geology, landforms, forest characteristics, and wildlife 

habitat. 

Climate: provides information on a relative rating of seasonal 

temperatures, precipitation, snowfall, and soil drying and freezing, 

as defined in Appendix 12. Besides its descriptive value, this 

information is useful in developing prescriptions for equipment 

operations on sites with high compaction hazards. Use of deep 

snowpacks or dry soils represent good strategies to minimize soil 

compaction when local experience confirms the presence of these 

general conditions. Regarding soil freezing, bladed soils are soils 

where the forest floor has been scalped through machinery blade 

construction of roads, landings, and skidroads; allowing newly 

constructed bladed surfaces to freeze before use minimizes 

compaction when use is restricted to frozen conditions. Major 

climatic limitations to tree growth and establishment are also 

presented in the description. 

Soils, Geology, and Landforms: describes the common bedrock 

types, parent materials, and soil textures in the subzone/variant. 

This information comes from local geology, soil survey maps and 

reports, and the ecological sample plot data summarized in the 

Environmental Tables (Chapter 5). The bedrock geology helps 

identify possible limestone-derived (calcareous) materials or poor 

road building/slope stability rock types (e.g., phyllite, schists9). 
The parent materials description, along with the Landscape Profile 

(Chapter 5), helps the user become more familiar with the common 

parent materials and landforms. The soil texture information 

indicates common ranges sampled and helps identify problem 

textures presented in the Management Interpretations Table 

(Chapter 5) (e.g., clayey or silty soils with high compaction 

hazard). 

Forest Characteristics: describes historical disturbance patterns 

(e.g., fire) and the general presence of seral stands and old growth 

in the subzone/variant. 

Wildlife Habitat: describes wildlife values and important 

habitats in the subzone/variant. Habitat requirements of species 

at risk are emphasized. 

3.3 Describing Site Series/Phases 

Accurate descriptions of the site, soil, and vegetation features must be 

undertaken in the field for each ecosystem within a given management 

unit. A uniform, representative site of about 400 m2 (20 x 20 m) should be 

chosen. Ecotone areas (such as slope breaks, landform boundaries, timber 

type boundaries, and road edges) should be avoided. 

9 A key to common rock types is presented in Appendix 11. 
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Depending on the scope and objectives of the survey, data can be collected 
on various field forms. At a minimum, the following information must be 

described if a site is to be correctly classified: 

- tree species 

- understory vegetation percent cover 

- elevation (needed for subzone/variant confirmation) 

- slope 

- aspect 

- slope position 

- soil texture 

- coarse fragment percentage 

- landform 

- depth to restricting layer or seepage 

- humus form 

- soil moisture regime 

- soil nutrient regime (bedrock geology and calcareousness)10 

The PHSP field form is the most widely used form for recording the data. 

Detailed instructions for completing these forms and collecting the above 

data are provided in Mitchell et al. (1991). 

Caution: It is strongly recommended that the user classify sample 

sites to site series before leaving the field, in case inconsistencies 

exist or more information is needed (e.g., soil moisture regime 

doesn’t agree with vegetation due to compensating factors). 

3.4 Identifying Site Series/Phases 

Once site, soil, and vegetation information have been recorded for a given 

area, the next step is to identify and name the site series/phase. The 

flowchart in Figure 3.2 outlines how the tools for site identification can be 

used. A brief description of each of the tools follows. 

It is important to note that species appearing in the site series name will 

occasionally be absent on the sample site. Site series where this is likely to 
occur have been identified by footnotes on the edatopic grid. 

10 Calcareousness refers to degree of effervescence with 10% HCl. The fizz indicates 

 free lime (calcium carbonate) from limestone-derived materials, resulting in high 

 pH soils and nutritional problems for trees. 
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3.4.1 Vegetation table 

This table indicates the prominence of common or diagnostic species by site 

series for each subzone/variant. Prominence value (PV)11 is a combined 
measure of plant species cover and constancy. Five prominence value 

classes are displayed by differently sized bars within the tables. (In the 

Kamloops Region field guide [Lloyd et al. 1990] only the top four classes are 
displayed in the vegetation tables.) The following rough guide gives the 

percent cover of a species within a particular site series: 

very low cover (<1%) or low constancy (<30%) 
with higher cover 

1-7% cover or low constancy with higher cover 

8-15% cover 

16-25% cover 

>25% cover 

These tables should be used as a general guide to the dominant and 
indicator species that best characterize each site unit. The actual 

abundance of plant species occurring on a particular site depends upon 
several factors, including the successional status of the site, and the type 

and degree of disturbance that initiated succession. These diagrams are 
derived from plots in mature forests (80 years or older). 

When using the tables, we suggest “colouring-in” the boxes for the species 
present on the sample site. Colour grease pencils (e.g., “Omnichromes”) 

work well. The boxes should be coloured-in based on the percent cover of 

the species, per the key on each vegetation table. The resulting pattern for 

each site series will be coloured boxes that are larger or smaller than the 

original box (i.e., species that are found with greater or lesser cover than 
predicted). The correct site series will have the largest proportion of 

coloured boxes that most closely resemble the original boxes (i.e., the 
largest proportion of species present with the expected cover). Plastic “Mac- 
Tac” pages are available for these tables to prolong their life and facilitate 
erasure. 

By recording the actual percent cover on the field forms, a double check on 

your classification decision can be made later in the office or during audits. 

3.4.2 Edatopic grid 

The edatopic grids indicate how the site series relate to each other along 

the relative gradient of moisture regime and, to a lesser degree in the 

Nelson Forest Region, nutrient regime. Nutrient regime is more important 

in the case of a few site series that have been observed only on calcareous 
soils. 

11 PV = mean cover x square root of constancy within a site series. Constancy is a 
measurement of how often a species was found in a given site series. 
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3.4.3 Landscape profile 

Landscape profiles are provided for each subzone/variant. These depict 
schematically the “typical” sequence of site series, tree species, and parent 
materials on an idealized slope. The landscape profile and the environment 

table are arranged so that the information for each site series is contained 

within the same column. An overall picture of the environmental setting of 

each site series is hopefully provided. The user should note that a given 
site series can occupy a wide range of landscape positions because of 

compensating factors (e.g., a particular site series may be found on upper 
slopes on a cool aspect or on lower slopes on a warm aspect - see Section 
3.4.6). Thus, the actual sequence of site series may be different from that 
depicted and not all site series may be present in a given location. 

3.4.4 Environment table 

Tables summarizing the “common” environmental features associated with 
each site series are placed immediately below the landscape profile 

diagrams. Because of compensating factors (Section 3.4.6), a site series 
may have a wide range of conditions (such as soil texture) but the general 
trends are of value in helping the user recognize the “typical” site 
conditions and the resulting common site sensitivities and characteristics. 

The number of plots used to determine the environmental features of each 
site series is noted. Brackets denote less frequent occurrences. A brief 
description of each environmental feature is provided below: 

Soil moisture regime (SMR) is the relative amount of soil 
moisture available for plant growth within the bounds of the 

subzone climate. A key for identification is found in Appendix 5. 
The number and letter codes for soil moisture regime are: 

very xeric = 0, vx 
xeric = 1, x 

subxeric = 2, sx 
submesic = 3, sm 

mesic = 4, m 
subhygric = 5, shg 

hygric = 6, hg 
subhydric = 7, shd 

Aspect is a slope’s orientation to the sun and it is measured with a 
compass. In this guide, aspect has been divided into the following 
classes: 

SSE-W = warm 

NW-ENE = cool 

site series found on all or neutral aspects = variable 

Slope gradient is the predominant range of slopes (extreme 
values removed). If the slopes range more than 50% amongst the 
sampled plots within a site series, “variable” is entered on the 
table. 

Slope position or “mesoslope” position is the relative location of a 
site on the landscape. The scale considered is a vertical distance 

between 3 and 300 m and a surface area exceeding 0.5 ha in size 

(Luttmerding et al. 1990). Slope position ranges from crest to 
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depression (Figure 3.3). Slope position may be abbreviated 
because of limited space on the environment table; for example, 
middle (mid.), lower (low.), upper (upp.), and depression (dep.). 

FIGURE 3.3. Slope position (mesoslope) (from Lloyd et al. 1990). 

Parent materials provide the foundation from which soils 

develop. The landform codes are similar to the standard of Howes 

and Kenk (1988) with the exception of FG and R 

C = Colluvial 
D = Saprolite (weathered bedrock) 
E = Eolian 
F = Fluvial 
FG = Glaciofluvial 
L = Glaciolacustrine 
M = Morainal (Till) 
O = Organic 
R = Bedrock 

A key to assist in the identification of landforms and parent 
materials is presented in Appendix 7. 

Soil texture class and coarse fragment content are presented 

for two soil depths, the most sensitive (compactible) surface soil (to 

30 cm depth) and the subsoil (30 cm+ depth). For both texture and 
coarse fragments, not all possible combinations of the presented 

data occur. 
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Soil texture is determined according to the relative amounts of 
sand, silt, and clay in the fine fraction of the soil (Appendix 8). In 

the table, the most common texture is presented first and the 
texture classes used are the same as the Ministry of Forests site 

sensitivity keys (e.g., Curran et al. 1990) as presented below: 

L (Loamy) = L, SL 
S (Sandy) = LS, S 

C (Clayey) 
$ (Silty) = Si, SiL 

= SiCL, CL, SCL, SiC, 
SC, C, HC 

A hand-texturing key for field identification and the full names of 

the textural classes are presented in Appendix 8. 

Coarse fragments for surface soil (to 30 cm depth) and subsoil (30 
cm+ depth) are presented for each site series. Coarse fragments 
are all mineral particles >2 mm in diameter and their percentage 
(extreme values removed) is noted as follows: 

(minimum - mean - maximum) 

e.g., (5  - 25 - 40) 

Humus forms, predominantly Mulls, Moders, and Mors, are 
presented along with the L, F, H horizon thickness in cm 
(minimum - mean - maximum, as with coarse fragments, above). 
Appendix 9 contains a key to field identification of humus forms. 

Important site features identifies common features important to 
ecosystem function and management, such as the presence of 

restricting layers (for rooting or water movement), veneers of 

parent materials, and water table depth. Restricting layers 
include bedrock, compact glacial till, and dense soil horizons. 

3.4.5 Site series identification flowchart 

The flowcharts guide the user through a series of boxes containing 

vegetation and environment information for one or a group of units. In 
each case, a "yes" or "no" decision must be made based on field 

observations. After the user makes several choices, the site is ultimately 
“keyed-out” to the site series. The flowcharts include soil moisture regime, 
tree species, and diagnostic vegetation. It is important to start with the box 

titled “Start” and to read through the entire chart to ensure the best fit. 

In summary, the user should be looking for the unit having the best fit of 

plant indicator species, site features, and soil features. This does not mean 
that all the plant species or soil characteristics noted in the above tools will 
necessarily match those described in the field. Compensating factors should 
be remembered. If there is not a reasonable fit at this stage, the description 

for the neighboring subzone/variant should be checked if the area is 
potentially transitional. Make a note and consult with the Regional 
Ecologist or Pedologist in unusual cases. 

3.4.6 Ecological compensating factors 

In ecosystems, one factor may compensate, or make up for, a deficiency in 

another. One example of this is how frequent fog can compensate for low 

precipitation by providing high humidities (resulting in low evaporation) 
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and through moisture deposition onto foliage. Compensating factors must 
be considered in the practical application of the ecological classification 
presented in this manual. 

In the application of the biogeoclimatic ecosystem classification system, the 
primary compensating factors that must be considered are soil and 
topographic properties as they influence soil moisture regime. A common 
example of this in the West Kootenay is a site series that is found on loamy 

textured soils in a mid-slope position, or on coarser-textured soils on lower 

slopes. Although the lower slope position would be expected to receive more 
seepage water input and have a wetter site series, the coarse soils 

compensate for this in a negative fashion by making the site drier than may 
be expected. This is because of the low water holding capacity of the 

coarser-textured soil. In the East Kootenay, the opposite is often true; site 
series may be found in higher slope positions than may be expected because 
of finer-textured soils making the moisture regime wetter than slope 
position alone would imply. 

The Environmental Tables reflect the effect of compensating factors; for 
example, some site series are found on a wide range of soil textures. 

Compensating factors can also influence mesoclimate (for example, in 
transitional areas between two subzones/variants, aspect often 
compensates for other climatic influences). 

3.4.7 Identifying seral ecosystems 

The biogeoclimatic classification was developed by sampling climax and 

late seral vegetation (forest stands older than 80 years). Therefore, when 

attempting to assess recently disturbed or seral sites, environmental 
features must be more heavily relied upon. Since there can be considerable 
overlap in environmental features among site series, disturbed sites are 

often difficult to identify. Remnant vegetation (e.g., on sites not burned nor 
heavily mechanically site prepared) may help the assessment. Otherwise, 

vegetation in a nearby stand with similar environmental features can be 

used. 

3.5 Mapping Site Units 

An ecosystem map is a valuable tool for effective integrated planning 

within a management area. A map provides a permanent record of the 

location and distribution of ecosystems, and thus provides a basic 

framework for developing site-specific management prescriptions that can 

be prepared for several resource values. A map also provides a means of 
monitoring prescription outcomes in the long-term and subsequently 
refining interpretations. Preharvest silviculture prescriptions (PHSPs) 

legally require biogeoclimatic classification of proposed cutblocks and the 
extra effort required to produce a map of a small management area during 
the ecological stand survey is minimal. If the survey is initiated with 

mapping in mind, then a more systematic, efficient, and thorough survey 

will result. Once they have been mapped, the site series should be grouped 
or split into treatment units. A treatment unit is an area (usually within a 

cutblock) that consists of one or more site series or a subdivision of site 

series that can be managed through the uniform application of harvesting 

techniques, silviculture treatments, and stocking standards. The resulting 

map may have fewer or more treatment units than actual site series. 
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Standard methods of ecosystem mapping, are presented in Mitchell et al. 
(1989) for large areas and Mitchell et al. (1991) for PHSPs. Figure 3.4 
briefly outlines the mapping procedure. 

Define survey objectives 

purpose of survey, required survey 
intensity level, scale, and data 

interpretation needs beyond site classification 

Preliminary legend production 

listing site series, phases and seral associations 
expected for each subzone within the map area 

(may be developed during field work for PHSPs) 

Pre-stratification of aerial photos 

based on landform, slope, topographic position, aspect, 
drainage pattern, and canopy characteristics 

(polygons should not be smaller than one cm2) 

Systematic field survey 

Refer to site series identification flowchart (Figure 3.2) for 
information required. In addition to recording plot information, 

take note as you walk and record changes. 
Ensure two plots / type. 

Refinement of photo typing and labelling of map polygons 

refinement (lumping or splitting) as a result of field survey and 
survey objectives; finalize line work, polygon labels and legend 

Production of final map 

Format will depend on proposed use, 
resources available to produce it, 

and current F.S. standards. 

FIGURE 3.4. Mapping flowchart for producing a site series or 

treatment unit map (1:5 000 to 1:20 000 scale). 
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3.6 Management Interpretations 

In Chapter 5, tables entitled Management Interpretations outline common 
growth-limiting factors, relative tree productivity, vegetation potential, 

road drainage control needs, common site sensitivity to disturbance, and 
other prescription considerations on a site series basis for each subzone/ 
variant. Users of this table must recognize that it presents common 

conditions based on the sample plots summarized in the environment 

tables; actual conditions may vary on a site- specific basis. 

Caution: The table provides a framework to assist users in identifying key 

factors in decision-making, and it should be revised according to local 

experience. It contains some key considerations for management 
prescriptions at the stand (site series) level. Many additional factors and 

other resource values must be contemplated at the landscape level, and 
these are considered at various other stages of forest planning (e.g., 5-year 
development plans, Local Resource Use Plans, and PHSPs). 

Tree species selection guidelines and Nelson Forest Region silvicultural 

stocking standards are presented by site series in Appendix 1. 

Many other interpretations apply at the subzone level (or to groups of site 

series). A common reason is that climate, as expressed by subzone, is the 
overriding influence on the interpretation. Subzone/variant level 

interpretations are included in several places throughout the guide. On the 

subzone summary pages are interpretations for the presence of dry or 
frozen soils and depth of snowpack, and wildlife concerns. Chapter 6 

describes, for each subzone/variant or grouping of subzones/variants, 
wildlife presence, use of seral stages, and habitat elements. Chapter 7 

summarizes forest health concerns by subzone/variant. Appendix 10 
contains suggested forage and erosion control seeding mixes by groups of 
site series within subzones/variants. 

The contents of the management interpretation tables are described below. 

3.6.1 Common growth limiting factors 

This is the keystone interpretation. Many others, such as other 

prescription considerations, species selection and stocking, reflect the 

influence of these ecological factors. 

The common growth limiting factors for early tree growth and 

establishment were derived for each site series sample plot data with the 
use of the “Fire Effects Expert System” computer model12 (Curran et al. 

1991). This model summarizes the effects of a management activity (e.g., 
slashburning) on the ecological growth factors of seedlings. The “no 
treatment” baseline limitations are summarized here and include air 

temperature (frost), vegetation, soil temperature, soil moisture (both 

deficiency and excess), and soil nutrients. All factors except vegetation can 

be considered constraints on overall ecosystem productivity. Vegetation can 

be considered a constraint to tree establishment and growth or a resource 

for wildlife or range use; more detail is provided under Vegetation Potential 
(Section 3.6.3). 

12 Available from regional pedologist, Nelson Forest Region. 
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For this guide, common site conditions for each site series were entered into 
the model to evaluate each growth factor. The results showed which of the 
growth limiting factors were considered to have a “high” or more severe 
limitation. These were then entered on the Management Interpretations 

table, and represent the common growth limitations that should be 

considered in the development of most forest management prescriptions. 

Caution: Other factors may also be limiting on a particular site. 

It is strongly recommended that the SYTEPREP expert system13 be 
used with actual site data to compare possible site preparation 

treatments during prescription development. 

To assist in using this information, some general implications of the factors 
and ratings follow. 

Cold air temperature indicates sites that are subjected to 
sublethal or lethal frosts during the growing season. Frost hardy 

species should be considered. Some forms of site preparation or 
partial cutting may help alleviate this problem. 

Vegetation indicates sites that have High or Very High 

vegetation potential, which is described in Section 3.6.3. 

Cold soil indicates sites where soil temperature is expected to 

significantly limit root development, affecting tree growth. Some 
types of site preparation (e.g. mounding) can help alleviate this 

problem by enhancing soil warming. 

Dry soil indicates sites where a significant growing season 

moisture deficit is expected to occur. Drought tolerant species and/ 
or some forms of site preparation (e.g., mixing disturbances) can 

help alleviate this problem. In hot subzones/variants, partial 

cutting on south-facing aspects can be helpful in avoiding direct 

sunlight on regeneration. 

Wet soil indicates sites where an excess of soil moisture is 

expected to prevail during the growing season. Moisture tolerant 
species and/or some forms of site preparation (e.g., mounding) can 
help alleviate this problem. 

Nutrients are considered highly limiting on sites with a High or 
Very High forest floor displacement hazard. Planting of less 

nutrient demanding species (e.g., Pl, Lw) and conservation of forest 

floor (nutrient capital) can help alleviate this problem. 

3.6.2 Relative productivity 

Relative forest productivity indicates the severity of the limiting factors. 
Low productivity, for example, indicates very high limitations. Relative 

productivity may be considered to represent the relative viability of timber 
management activities from a relative resource value or economic 
perspective. For example, on a high productivity site, it may be possible to 

manage the forest economically and meet another resource use objective, 

13 Available from regional pedologist, Nelson Forest Region. 
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whereas this would be more difficult on a low productivity site. Similarly, 
some forms of intensive silviculture (other than fertilization) often achieve 
the best economic returns on high productivity sites. 

Relative productivity is presented in three forms: 

1. a site index value; 

2. a corresponding growth class (low, poor, medium and good); and 
3. a gross volume class (very low, low, medium, high, and very high). 

The data come from mensuration plots associated with most of the 1288 
ecological plots sampled in the Nelson Forest Region. 

The site index values are from a recent data analysis that estimates site 

quality based on the total height (m) of the co-dominant trees in a stand 
referenced at 50 years breast height age. Relatively shade-intolerant 

species (Douglas-fir and spruce) were selected over very shade-tolerant 
species because they are better indicators of site potential. This resulted in 
small samples sizes for many site series. The shade-tolerant species often 

exhibit signs of suppression and therefore do not always reflect the true site 
productivity. The corresponding growth classes are from B.C. Ministry of 

Forests, Inventory Branch (1983). 

The gross volume classes are based on the mean gross live and dead fibre 
volume for the site series sample plots. This resulted in a reasonable 

sample size similar to that noted for each site series. The classes are 
relative within the Nelson Forest Region, ranging from very low to very 
high. The numbers associated with the classes are gross fibre volumes, not 

recoverable volumes. The classes are very low (<200 m3 gross fibre/ha), low 
(200 - 400), medium (400 - 600), high (600 - 800), and very high (>800 m3 

gross fibre/ha). These classes are for comparison purposes only. 

3.6.3 Vegetation potential 

Understory vegetation can itself be a resource (e.g., for wildlife browse or 

berry production) or it can be a constraint to timber production (e.g., 
competing with crop trees). Vegetation potential and commonly expected 

vegetation complexes are presented in the tables and were determined from 
local knowledge of common species cover and height, and from research 

results on competition. The vegetation potential rating is for post-harvest 

conditions and is relative within the Nelson Forest Region, ranging from 

low to very high. Site series with a high vegetation potential will usually 

require some form of vegetation management to control the vegetation 
during seedling establishment and early stand development. Conversely, 
high vegetation potential often represents good production of wildlife forage 

species, when present. Even a low level of vegetation potential can have a 

significant impact on tree survival and growth, especially where other 
growth factors are extremely limiting (e.g., grass competition on xeric sites). 
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The general meaning of the classes is presented below: 

Vegetation Vegetation management for Wildlife forage 
potential timber production production 

Very high Almost always necessary Very good 
High Usually necessary Good 
Moderate Seldom necessary Moderate 
Low Not necessary (except Poor 

for grass on dry sites) 

Commonly expected complexes have been identified for each site series. 

Fourteen of the 22 major vegetation complexes identified by Newton and 
Comeau (1990) commonly occur in the Nelson Forest Region. Three other 

complexes, shown in the tables here, are primarily for non-forested sites: 

grass (dominantly bluebunch wheatgrass), sedge (fens), and bog (sphagnum 
moss). Vegetation management interpretations for timber production are 
contained in operational summaries for the mixed shrub, ericaceous shrub, 
fireweed, willow, dry alder, wet alder and pinegrass complexes (available 

from the Forest Sciences Section, Nelson Region). 

3.6.4 Road drainage control needs 

Drainage control is a very important aspect of the planning, construction, 

maintenance, and deactivation of forest roads, trails, and landings. The 
drainage control needs rating (low, medium, high) indicates the importance 

of maintaining natural drainage patterns. Inadequate drainage control can 
lead to disastrous consequences, including landslides and siltation of water 

courses. The ratings are general, given that actual site-specific drainage 

control needs will vary according to site-specific conditions such as soil 
texture, slope, seepage/water table, and downslope risks to other resource 

values. This interpretation is based on the subzone/variant “R-factor”14 and 
moisture regime. 

The ratings provide general interpretations of the amount of effort required 
to maintain adequate drainage under average site conditions, assuming 

that roads and landings are built to Nelson Forest Region Engineering 

Standards. The ratings recognize planning and maintenance needs at a 
broad level and, if the site is visited during the dry season, act as a 

reminder of expected peak spring and fall runoff. 

Caution: This interpretation is not intended to substitute for site- 

specific interpretations that are based on regional standards for 
road construction and maintenance, or on other specific standards 

(e.g., for consumptive use watersheds). 

A site with a high road drainage control need will receive higher peak 

runoff during spring and fall, and will thus require more construction and 

maintenance effort to ensure that drainage control is adequate. 
Conversely, a site with a low drainage control need will receive lower peak 
runoffs, and will require fewer resources to ensure that adequate drainage 
control is maintained. 

14 The “R-factor,” also known as the “rainfall factor,” provides a rating of maximum 
climatic potential for runoff from snowmelt or intense convectional storms 

(whichever is greater). They are summarized for site sensitivity evaluation in 
Curran et al. (1990). 
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3.6.5 Site sensitivities 

Site sensitivity is the inherent sensitivity of a site to soil disturbance. This 

factor is based on the five site sensitivity keys (compaction, displacement, 

surface erosion, mass wasting and forest floor displacement hazard) 

presented in Curran et al. (1990). These underlie the Interior Harvesting 

Guidelines 15 and the Interior Mechanical Site Preparation Guidelines16. A 
field form is available for assessing these sensitivities17. 

Sample plot attributes used to determine the hazards include: soil texture, 
soil depth, coarse fragment content, forest floor depth, depth to 
unfavourable substrate, slope and slope position. Climate, as indicated by 

subzone, is also taken into account. 

Caution: Other site sensitivities may exist on a particular site. 

The table displays only the hazards that are commonly high or 

very high on the site series. This information does not substitute 
for the PHSP requirement of determining the site sensitivities 
based on the actual site data; it simply identifies the common 
constraints to mechanical operations and the common slope 
process hazards, based on the sample plot data. 

Strategies to minimize disturbance are presented for harvesting by Lewis et 
al. (1989) and for site preparation by Curran et al. (1990). To assist in 
using this information, some general implications of the individual site 

sensitivities and their ratings follow. 

Compaction hazard indicates the susceptibility of the soil to 

compaction from machinery. High and Very High hazard sites are 

often silty or clayey textured. Low ground pressure equipment, 
designated skidroads, or operating on a snowpack or dry soil can 
help to minimize compaction. 

Displacement hazard indicates the degree of hazard for mineral 
soil displacement. High hazard sites often have unfavourable 

substrates; exposure of these should be avoided by minimizing side 
cutting and scalping. Very High hazard sites often have steeper 

slopes as well (>30%) and machine operations should be 

minimized. 

Erosion hazard indicates the degree of hazard for surface water 

erosion from exposed mineral soil (e.g., skidroads or rutting). A 
number of climatic, topographic, and soil factors contribute to 

these ratings. High hazard sites require careful attention to 
drainage control and waterbarring. Very High hazard sites are 
more sensitive, particularly if adjacent to important watercourses 
or their tributary gullies. Waterbarring and culverting 

requirements related to erosion hazard are presented in Regional 

engineering specifications. 

15 Available from Timber Section or Pedologist, Nelson Forest Region. 
16 Available from Silviculture Section or Pedologist, Nelson Forest Region. 
17 This form (Supplemental Preharvest Silvicultural Prescription Field Form) and 

its use are described in Mitchell et al. (1991). 
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Forest floor displacement hazard indicates the degree of 
sensitivity of the site to forest floor removal, usually because of 
nutrient and organic matter depletion. High hazard sites normally 

have limited organic matter which should be conserved. Very High 
hazard sites are even more sensitive and any practices that deplete 

organic matter must be questioned (e.g., whole tree harvesting, 
prescribed burning, etc.). 

Mass wasting hazard, as summarized here, indicates the degree 
of hazard for road cut and fill related failures. The user must 
recognize that unstable terrain would be rated higher. Road 

drainage problems are the major cause of landslide problems in the 
Nelson Forest Region. High hazard areas are often difficult for 

maintaining drainage because of minor slumping or ravelling into 
ditches. Very High hazards are much more of a problem and may 
actually be inoperable. 

3.6.6 Other prescription considerations 

The following considerations, related to site series, appear in the tables and 
must be taken into account when treatments are being prescribed. As well, 

numerous logistical, stand, forest health and other resource values not 

related to site series must be considered and are discussed in other 
manuals related to PHSPs (e.g., Mitchell et al. 1991) and the Preharvest 

Silviculture Prescription Standard Operating Procedures. 

Conserve (limited) organic matter: sites with a high forest 
floor displacement hazard where most of the available nutrient 
capital is contained in shallow surface organic layers or where the 

organic layers represent important rooting medium due to shallow 
water tables. Any mechanical treatments should ensure the forest 
floor is left near the seedlings. Prescribed burning should be 

avoided unless minimal forest floor consumption can be ensured or 

the site has a high forest floor displacement hazard because of a 
shallow water table. 

Frost prone sites: sites that may require either thermal shelter 
or frost-resistant species for successful regeneration. 

Machine travel on snow or dry soil: sites with a high 

compaction hazard, which are expected to have >1 m snowpack 
and soils that dry out for an extended period. Random machine 

travel on snow or dry soil may be a good strategy to minimize soil 
disturbance. 

Minimize machine travel: sites with a high compaction hazard, 
which are expected to have <1 m snowpack, ground that does not 

freeze, and soils that never dry out for an extended period. Avoid 

random machine travel and designate skidroads prior to harvest. 

No timber values: grassland, grassland-forest transition, talus 
or bedrock outcrops, and fen or bog wetland sites; may contain 

scattered trees but should not be considered part of the timber land 

base; often important sites for wildlife, rare plants and recreation. 
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Partial cutting recommended: for sites where regeneration in 
full sunlight is difficult (often forest-grassland ecotones). 

Partial cutting questionable: sites with high windthrow 
hazard (see below) and/or high vegetation potential. 

Random machine travel on frozen ground: sites with a high 

compaction hazard, which are expected to have <1 m snowpack 

and soils that never dry out for an extended period, but may have 
frozen soil to an adequate depth. Random skidding on frozen 

ground may be a good strategy to minimize soil disturbance. 

Random machine travel on snow: sites with a high compaction 

hazard where soils are rarely dry, but are expected to have >1 m 

snowpack. Random skidding on snow may be a good strategy to 
minimize soil disturbance. 

Riparian zones: sites influenced by or influencing streams, 
rivers or other water bodies. These areas are very important to 

wildlife, water quality, visual and recreational values. 

Seedbanking species prolific after fire: sites with a dry shrub 

complex. The species in this complex are fire-adapted. Sites with 

dense stands may have very low levels of seedbanking shrubs 
because of the low light levels before harvest. 

Special road construction/maintenance: sites with high or 

very high road cut and fill mass wasting hazards (see Section 
3.6.5). Where such sites must be traversed, special construction 
and maintenance prescriptions should be developed to mitigate 

possible adverse effects. In particular, ensure that natural 
drainage patterns are preserved. 

Unfavourable substrate: sites with a high displacement hazard 

because of the presence of dense materials, bedrock, water table, 

calcareous, or very coarse soils. Any mechanical operations should 
be carried out in a way to minimize displacement. 

Vegetation more prolific on flat sites: based on observations of 

a study in the Revelstoke Forest District. 

Water table may rise after harvest: sites with the water table 
within 30 cm of the surface. After removal of trees, water may rise 

to surface, making regeneration very difficult. 

Windthrow hazard: sites with shallow rooting caused by high 

water tables. While sites with shallow soils often have a 
windthrow problem, this also depends on exposure, topography, 

cutblock layout, and other factors that preclude this type of 
windthrow hazard from being presented here. The user of this 
table must still consider these other windthrow hazards. 
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4 CLIMATIC REGIONS AND 

BIOGEOCLIMATIC ZONES OF  THE 

NELSON FOREST REGION 

by 

M.P. Curran, T.F. Braumandl, and D.L. DeLong 

4.1 Introduction 

Three climatic regions (wet, moist, and dry) have been identified in the 
Nelson Forest Region based on very broad climatic patterns (Figure 4.1). 
Although not part of the formal BEC classification, the climate regions are 

expressed by differing biogeoclimatic zone and subzone/variant sequences 

with changes in elevation. The dry climate region occupies rain shadows of 

the Coast and Columbia Mountains, namely the Okanagan Highlands, 

Kettle River, and lower Granby River areas in the western portion of the 

region and the Rocky Mountain Trench and most of the southern Rocky 
Mountains in the East Kootenay. The moist and wet climate regions occupy 
all areas between and north of the dry climate region. 

The Nelson Forest Region encompasses six biogeoclimatic zones: the 
Ponderosa Pine (PP), Interior Douglas-fir (IDF), Montane Spruce (MS), 

Interior Cedar - Hemlock (ICH), Engelmann Spruce - Subalpine Fir (ESSF), 

and Alpine Tundra (AT) zones (Figure 4.2). Thorough descriptions of these 

zones and subzones may be found in “Ecosystems of British Columbia” 

(Meidinger and Pojar 1991). Detailed descriptions of the subzones and 
variants of this region are provided in Chapter 5 of this guide. The Nelson 
Forest Region biogeoclimatic zones are briefly described in this chapter and 

their sequences in the three climatic regions are outlined below. 

In the dry climate region, the Ponderosa Pine (PP), Interior Douglas-fir 

(IDF), and Montane Spruce (MS) zones occur in a sequence from the driest 
valley bottoms to the subalpine forests. The Engelmann Spruce - Subalpine 

Fir zone (ESSF) occurs in the Okanagan Highlands and Rocky Mountains 
above the MS. On high mountains, particularly in the Rockies, the Alpine 

Tundra zone (AT) occurs above the ESSF. 
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The moist and wet climatic regions occupy part of what is commonly 
referred to as the “Interior Wet Belt”, which also extends north and west 
into the Prince George, Cariboo, and Kamloops Forest Regions. The 

sequence of biogeoclimatic zones is the same in the moist and wet climatic 

regions. The ICH occupies valley bottoms and lower slopes with the ESSF 
above. The AT occurs above the ESSF. The AT starts at lower elevations 

and is more widespread in the wet climatic region. The moist and wet 

regions include all the area between the two dry regions, from Christina 

Lake to Moyie Lake in the south, running north, just east of the Purcell 
Divide to Golden and to the western and northern limits of the Nelson 
Forest Region. 

FIGURE 4.1. Climatic regions of the Nelson Forest Region. 
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FIGURE 4.2.  Biogeoclimatic zones of the Nelson Forest Region.
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The wet climatic region occurs in the northern half of the area, where the 

mountains are higher, resulting in enhanced precipitation. The wet 

climatic region starts at the northern end of the Purcell Wilderness 

Conservancy, running up the west side of the Purcells and angling over to 

Revelstoke, north of Duncan and Trout Lakes, encompassing all the 

northern Selkirks and the Monashees at mid and high elevations north of 

Shelter Bay. 

Table 4.1 describes the names, tree species, and elevation ranges of the 

subzones/variants of the Nelson Forest Region. Table 4.2 describes their 

climate. 

The following sections briefly describe the biogeoclimatic zones of the 

region. Climate region vegetation tables (Tables 4.3, 4.4, 4.5) describe the 

zonal vegetation of the subzones; their use in subzone identification is 

described in Sections 3.2.1 and 3.4.1. 
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4.2 Ponderosa Pine Zone (PP) 

The PP is restricted to the driest sections of the southern Rocky Mountain 

Trench, north of Cranbrook and on the southeast side of Lake Koocanusa, 

and to sections of the Kettle River Valley around Midway and Grand Forks. 

On zonal sites of the PP, open stands of ponderosa pine are common. 

Grasses, predominantly bluebunch wheatgrass, dominate the understory. 

Two variants of the dry hot PP subzone (PPdh) occur in the Nelson Forest 

Region. The PPdh1 occurs in the west and the PPdh2 is located in the 

southern Rocky Mountain Trench. 

4.3 Interior Douglas-fir Zone (IDF) 

In the East Kootenay, the IDF surrounds the PP, covering much of the 

Rocky Mountain Trench as far north as Golden. The zone also runs up the 

Granby River north of Grand Forks, and is quite extensive north and west 

of Midway into the Okanagan Highlands. Zonal sites in the IDF typically 

have pure Fd or mixed seral stands of Fd, Lw, and Pl. The understory is 

dominated by pinegrass and shrubs such as birch-leaved spirea and 

soopolallie. 

Three IDF variants occur in the Nelson Forest Region: the IDFdm1, 

IDFdm2, and IDFxh1 (Table 4.1). Two undifferentiated IDF units are also 

recognized. The IDFdm2 is the most widespread IDF variant in the region 

and occurs in valley bottoms and lower slopes of the Rocky Mountain 

Trench and major tributary valleys from Golden south. The IDFdm1 occurs 

in the Kettle, West Kettle, Boundary, and Granby drainages around Grand 

Forks. 

The IDFxh1 occurs in valley bottoms and lower slopes from Christina Lake 

to Grand Forks and from Midway to Rock Creek between the PPdh1 and 

the IDFdm1. 

The two undifferentiated IDFun units cover small areas in the East and 

West Kootenay. One occurs on south-facing, lower slopes on the east side of 

Lower Arrow Lake, from Syringa Creek Park north to Broadwater. The 

other occurs in valley bottoms and lower slopes from Canal Flats to 

Invermere. 

4.4 Montane Spruce Zone (MS) 

The MS occurs in the dry climatic region on the mid-slopes of the Rocky 

Mountain Trench and the Rockies south of Golden and the eastern Purcell 

Mountains south of the Spillimacheen River. In the west, the MS is located 

on mid-slopes in the Okanagan Highlands and Midway Range of the 

Monashee Mountains. Zonal sites in the MS commonly have Sxw and Bl 

with an understory of Utah honeysuckle, grouseberry, twinflower, and 

pinegrass. Seral Pl stands are common due to frequent fires in the past. 

The MSdk and the MSdm1 are the two MS subzones/variants that occur in 

the Nelson Forest Region. The MSdk is more widespread and occurs in the 

East Kootenay. The MSdm1 is found in the western part of the region and 

also occurs in the Kamloops Forest Region. 
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4.5 Interior Cedar - Hemlock Zone (ICH) 

The ICH is one of the largest zones in the Nelson Forest Region along with 
the ESSF and AT. The zone occupies the lower slopes of the Rocky 

Mountains, north of Golden and around Fernie and the Columbia 
Mountains. Zonal sites in the ICH typically have Cw and Hw with an 

understory of black huckleberry, queen’s cup, and bunchberry. The ICH 
has the greatest tree species diversity of all the zones in British Columbia. 

There are eight ICH subzones/variants in the Nelson Forest Region. The 

ICHxw, ICHdw, ICHmk1, ICHmw1, ICHmw2, and ICHmw3 (Table 4.1) are 

located in the moist climatic region, while the ICHwk1 and the ICHvk1 are 

located in the wet climatic region. 

The ICHxw is the smallest and driest ICH subzone in the Nelson Forest 
Region. It is located in the Pend D’Oreille Valley and on western and 
southern exposures on lower slopes above Kootenay Lake south of Boswell 
and along the Goat River from Creston to Kitchener. 

The ICHdw occurs in a band below the ICHmw2 in the valley bottoms and 

lower slopes of the southern Columbia Mountains. 

The ICHmw2 is the largest ICH subzone/variant in the Nelson Forest 
Region and occurs above the ICHdw on lower slopes of the southern 

Columbia Mountains. It can be found in valley bottoms north of the ICHdw. 

The ICHmw1 is found on lower to mid-slopes in the Rocky Mountains from 

Golden to the Sullivan River and in the northern Selkirks from Parson to 
Gold River. 

The ICHmk1 occurs on lower to mid-slopes of the southwestern Monashees 
northwest of Grand Forks, the southern Rockies around Fernie, and the 

Rocky Mountain Trench from Parson to Donald. 

The ICHwk1 and ICHvk1 variants are located in the more northern parts 
of the Nelson Forest Region in the wet climatic region. The ICHwk1 is 

located in the valley bottoms and lower slopes of the upper Duncan River 

and the Columbia River drainages from Revelstoke to Goldstream River 
and along the west shore of Kinbasket Lake from Gold River north to the 

regional boundary. The ICHvk1 is located in the valley bottoms and lower 
slopes in the Selkirk and Monashee Mountains from the Goldstream River 

to Mica Creek. 

4.6 Engelmann Spruce - Subalpine Fir Zone (ESSF) 

The ESSF is the largest zone in the Nelson Forest Region. The ESSF 
occurs at higher elevations (above the MS or ICH) throughout the region. 

Closed canopy forests of Se and Bl are common at lower and middle 
elevations of the ESSF. Subalpine parkland, consisting of tree islands 

interspersed with herb-dominated meadows, is found commonly at upper 
elevations. Vegetation on zonal sites characteristically includes black 

huckleberry and white-flowered rhododendron and/or false azalea. Seral Pl 

stands are common in subzones/variants with a frequent fire history. 
Deciduous trees are uncommon in the ESSF. 

There are seven ESSF subzones/variants in the Nelson Forest Region. The 

ESSFdc1 and ESSFdk are located in the dry climatic region; ESSFwc1, 
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ESSFwc2, ESSFwc4, and ESSFwm are found primarily in the moist 

climatic region (found less commonly in the wet climatic region); and the 

ESSFvc is located in the wet climatic region Table 4.1). 

The ESSFdc1, one of the driest variants in the zone, is located above the 

MSdm1 on the upper slopes of the Okanagan Highlands and Midway 

Range of the Monashees. 

The ESSFdk is located on the upper slopes of the Rocky Mountains and 

eastern Purcell Mountains south of the Spillimacheen River to the U.S. 

border. 

The ESSFwc1 is a narrow 200 m elevational band located south of 

Revelstoke in the Monashee and Selkirk mountains. This variant is a 

transition between the ICH and ESSF zones, as is evidenced by the 

presence of Cw and Hw in the understory. The ESSFwc1 occurs below the 

ESSFwc4 and above the ICHmw2, ICHwk1, or ICHmk1. 

The ESSFwc2 occurs in a small area in the northern Monashees, north of 

Nagle Creek; northern Selkirks, north of Windy Creek; and north of 
Sullivan River on the east side of Kinbasket Lake at the northern end of 

the Region. 

The ESSFwc4 is the most extensive ESSF variant in the Nelson Forest 

Region. It is located on the upper slopes of the Monashee and Selkirk 

Mountains south of Revelstoke. 

The ESSFwm is located on the upper slopes of the western Purcells and the 

Rocky Mountains around Fernie and north of Golden. 

The ESSFvc is located north of Revelstoke on the upper slopes of the 

Selkirk and Monashee Mountains. 

4.7 Alpine Tundra Zone (AT) 

The Alpine Tundra zone is one of the largest in the Nelson Forest Region. 

It occurs at the highest elevations in all mountain ranges. The most 

extensive areas of AT occur in the northern Selkirks and the Rocky 

Mountains. Much of the AT is rock, talus, snow and ice. The sparse 

vegetation varies but often contains willows, buttercups, saxifrages, 

pussytoes, sedges, grasses, Sitka valerian, mountain-avens, or mountain- 

heathers. Conifers are only present in stunted krummholz forms. 
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5 
BIOGEOCLIMATIC 

SUBZONES 

AND VARIANTS 
OF THE 

NELSON 
FOREST REGION 

by 

T.F. Braumandl, M.P. Curran, G.D. Davis, H.J. Quesnel, 
G.P. Woods, D.L. DeLong, and M.V. Ketcheson 
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5.1 Dry Climatic Region 
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PPdh1 
�Variant Summary 

Kettle Dry Hot Ponderosa Pine Variant 

Location: The southern extremities of the Kettle River Valley. Valley bottoms 
and mid to lower elevations on south-facing slopes and terraces between 
Johnstone Creek and Boundary Falls and between July Creek and Christina 
Lake. It is more widespread in the USA. 

Elevation range: 500 to 950 m. 

Climate 18: Dry Climatic Region; very hot, very dry summers; mild winters with 
very light snowfall. Soils are expected to dry out for long to short time periods 
during late summer. Snow accumulations are insignificant and of very short 
duration, but soils generally do not freeze due to the mild, dry climate. Lack of soil 
moisture is a major limitation to tree growth, along with frost on level or 
depressional sites. 

Soils, geology, and landforms: Common rock types in the PPdh1 include 
andesite, gneiss, schist, granite, sandstone, conglomerate and basalt. Upper, 
steeper slopes are covered by loamy textured colluvial soils and sandy textured 
glaciofluvial soils. These soils tend to have sandy subsurface textures. Bedrock 
commonly occurs within 15-50 cm of the surface on colluvial soils. Lower slopes 
are covered by sandy to loamy fluvial soils and loamy to silty morainal soils. Silty 
textured loess cappings often occur in this variant. Restricting layers and 
calcareous subsoils occur below the surface in many of the deeper soils. 

Zonal vegetation: Zonal sites have open stands of Py with an understory 
dominated by bluebunch wheatgrass, cheatgrass, junegrass, and arrow-leaved 
balsamroot. Grassland sites (site series 03) are more common than the forested 
zonal sites in this variant. 

Distinguishing the PPdh1 from adjoining subzone/variants 

In the IDFdm1 - falsebox 
most sites have: - more soopolallie, birch-leaved spirea, tall Oregon-grape, 

kinnikinnick, and heart-leaved arnica 
- less cheatgrass, arrow-leaved balsamroot, narrow-leaved 

collomia, tall tumble-mustard, small-flowered blue-eyed 
Mary, junegrass, Kentucky bluegrass, and yellow salsify 

- Pl, Lw, common juniper and pinegrass 

- more Fd 
zonal sites also have: 

dry sites have: - less compact selaginella 

wet sites have: Sxw and Cw, Utah honeysuckle, black twinberry, black 
gooseberry, thimbleberry, highbush-cranberry, and lady 
fern 

- more trailing raspberry 
- less common dandelion 

In the IDFxh1 - pinegrass 
zonal sites have: - no bluebunch wheatgrass 

- more Fd, birch-leaved spirea and tall Oregon-grape 

Forest characteristics: The PPdh1 is dominated by grassland and open Py 
stands. Frequent low intensity ground fires are the major disturbance feature. 

18 Values for climate descriptors given in Appendix 12. 
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Range characteristics: Area is heavily infested with weeds (knapweeds, 
common hound’s-tongue, leafy spurge). Disturbance should be minimized; any 
essential soil disturbance should be seeded immediately to prevent invasion of 
weeds. 

The classification of grasslands for this variant is based on good range condition 
data. The most notable feature for deteriorating condition is the reduction in cover 
of bluebunch wheatgrass. 

Wildlife habitat: Grasslands in this variant are essential for the survival of rare 
species such as Burrowing Owl, Brewer’s Sparrow, badger, and Great Basin pocket 
mouse. Talus and rocky cliffs are important habitat for gopher snake, western 
rattlesnake, and the endangered Canyon Wren. Snags, dead and down material, 
and cover patches are used by many species as nest and feeding sites. The 
variant also provides winter range for white-tailed deer, mule deer, and bighorn 
sheep. 
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 PPdh2 
Variant Summary 

Kootenay Dry Hot Ponderosa Pine Variant 

Location: Rocky Mountain Trench between Skookumchuck Creek and the St. 
Mary River and between Baynes Lake and Tobacco Plains. 

Elevation range: 700 to 950 m. 

Climate19: Dry Climatic Region; very hot, dry summers; mild winters with very 
light snowfall. Soils generally dry out for long to short time periods during late 
summer. Snow accumulations are insignificant and of very short duration. As a 
result, soils may freeze to a shallow depth on some sites. Lack of soil moisture is a 
major limitation to tree growth. Frost may be a problem on level or depressional 
sites. 

Soils, geology, and landforms: The soils of the PPdh2 are derived from deep 
sediments of glacial and recent origin. Exposed and near-surface bedrock are 
uncommon. Morainal soils with loamy or silty surface textures occur on a variety 
of slope gradients and positions. Glaciofluvial soils with sandy surface textures 
often occur in proximity to morainal soils. Fluvial and glaciolacustrine soils with 
gentle to level slopes occur on the lowest slope positions. Surface horizons for 
fluvial soils are loamy textured while lacustrine soils are silty textured. Eolian 
veneers (loess cappings) of silty texture, often occur in this variant. At depth, 
fluvial, glaciofluvial and morainal soils are often sandy in texture. Calcareous 
subsoil horizons are common. 

Zonal vegetation: Zonal sites have open stands of Fd and Py with an understory 
of predominantly bluebunch wheatgrass. Other common species are saskatoon, 
prairie rose, and rosy pussytoes. 

Distinguishing the PPdh2 from adjacent subzone/variants 

In the IDFdm2, - Pl, Douglas maple, common juniper, tall Oregon-grape, 
most sites have: and thimbleberry; 

- more heart-leaved arnica and asters; 
- less bluebunch wheatgrass; 

zonal sites also have: - more pinegrass; 

dry sites have: 

wet sites have: - trailing raspberry, wild sarsaparilla, and sweet-scented 

- no shaggy fleabane, prairie crocus, or rosy pussytoes; 

bedstraw; 
- more common horsetail. 

Forest characteristics: This variant is dominated by drier sites and has had an 
extensive fire history. It has a legacy of intensive domestic grazing and selective 
logging. Coupled with a more recent trend toward fire management and controlled 
grazing, the area has become a complex mosaic of vegetation communities in 
response to the fluctuating disturbance and use. 

Range characteristics: Forage is heavily used by elk in late winter and early 
spring. Forest ingrowth is a problem because of fire suppression. Noxious weeds 
are invading. 

The classification of grasslands for this variant is based on good range condition 
data. The most notable feature for deteriorating range condition is the reduction 
in cover of bluebunch wheatgrass. 

Wildlife habitat: Dry sites support Sharp-tailed Grouse and badgers, two rare 
species in the Nelson Forest Region. Preserving the grassland/forest mix for these 
and other species is important, as is management of winter range for elk, mule 
deer, and white-tailed deer. Mature and old-growth riparian forests provide 
essential habitats for Bald Eagle, Osprey, Great Blue Heron, and cavity-nesting 
ducks. 

19 Values for climate descriptors given in Appendix 12. 
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IDFxh1 
Variant Summary 

Okanagan Very Dry Hot Interior Douglas-fir Variant 

Location: In the Nelson Forest Region, the IDFxh1 occurs in valley bottoms and 
lower slopes from Christina Lake to Grand Forks, including the Granby River, 
from Midway to Rock Creek, and up the Kettle River to Westbridge. It also occurs 
south of Rock Creek along Myers Creek to the US.  border. 

This subzone occurs more extensively in the Kamloops Forest Region. Please refer 
to “A Guide to Site Identification and Interpretation for the Kamloops Forest 
Region” (Lloyd et al. 1990) for a detailed description of vegetation and 
environmental features and management interpretations. 

Elevation range: 500 to 1200 m (south aspect); 500 to 1050 m (north aspect). 

Zonal vegetation: Zonal climax sites have stands of Fd and Py. Birch-leaved 
spirea and snowberry are the most common shrubs. Pinegrass is the dominant 
herb. 

Distinguishing the IDFxh1 from adjacent subzones/variants 

In the PPdh1 - bluebunch wheatgrass 
zonal sites have: - less Fd, birch-leaved spirea, and tall Oregon-grape 

- no pinegrass 

In the IDFdm1 - Pl 
most sites have: - more Lw 

dry sites have: - less arrow-leaved balsamroot and Idaho fescue 
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IDFun 
Unit Summary 

Undifferentiated Interior Douglas-fir (Windermere Lake) Unit 

Location: Lower slopes and valley floor from the south end of Columbia Lake at 
Canal Flats north to Windermere Lake near Invermere. It also occurs up side 
drainages off the main valleys, especially on warm aspects. 

This unit is small, poorly sampled, and consists primarily of private land. It was 
previously included with what is now the PPdh2. However, the IDFun 
(Windermere Lake) lacks Py. 

Elevation range: 800 to 900 m. 

Zonal vegetation: Zonal sites have open stands of Fd. There are practically no 
other tree species. Bluebunch wheatgrass and junegrass are the dominant 
understory species. 

Distinguishing the IDF undifferentiated (Windermere Lake) from 
adjacent variants 

In the IDFdm1 - Pl and Lw 
most sites have: 

zonal sites also have: - no bluebunch wheatgrass or junegrass 

IDFun 
Unit Summary 

Undifferentiated Interior Douglas-fir (Arrow Lake) Unit 

Location: South- to west-facing lower slopes on the east side of Lower Arrow 
Lake from around Syringa Creek Park north to Broadwater. It also occurs along 
the warm aspects of Deer, Little Cayuse, Cayuse, Tulip, and Syringa Creeks 
which drain into the Lower Arrow Lake. 

This unit is relatively small and has been poorly sampled. It was formerly included 
with the ICHxw. However, it has different vegetation from the ICHxw. This unit is 
most similar to the IDFmw1 which occurs in the Kamloops Region. Please refer to A 
Guide to Site Identification and Interpretation for the Kamloops Forest Region 
(Lloyd et al. 1990) for a complete description of the IDFmw1. 

Elevation range: 450 to 1000 m 

Forest characteristics: Dry rocky sites are common in the IDFun (Arrow Lake). 
They are characterized by open mature climax stands of Py and Fd with 
bluebunch wheatgrass, ocean-spray, mock-orange, and mallow ninebark. 

Distinguishing the IDFun (Arrow Lake) from adjacent subzones/variants 

In the ICHdw - Cw and Bg 
zonal sites have: - no climax Fd, snowberry, or pinegrass 
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IDFdm1 
Variant Summary 

Kettle Dry Mild Interior Douglas-fir Variant 

Location: In the southern extremities of the Monashee Mountains, along valley 
bottoms and lower slopes. Predominantly in the Kettle and Granby river 
drainages. This variant is also found in the Kamloops Forest Region. 

Elevation range: 500 to 1370 m (south aspect); 500 to 1280 m (north aspect). 

Climate20: Dry Climatic Region; very hot, dry summers; cool winters with light 
snowfall. Soils generally dry out for long to short time periods during late 
summer. Snowpacks are very shallow and of short duration, allowing the soils to 
freeze to a shallow depth on some sites. On most sites, soil moisture deficits and 
cold air temperatures are major limitations to tree growth. 

Soils, geology, and landforms: Common rock types in the Okanagan 
Highlands area of the IDFdm1 include quartzite, granodiorite, basalt, andesite, 
and argillite. In the Monashee Mountain areas of this variant, rock types include 
gneiss, schist, basalt, andesite, greenstone, and granodiorite. Mid to lower slopes 
have morainal soils with loamy to silty surface textures and glaciofluvial soils 
with sandy textures. Fluvial soils with loamy to sandy textures occur on lower to 
level slope positions. Morainal, glaciofluvial, and fluvial soils often have sandy 
textures at depth. Colluvial soils with loamy to silty surface textures occur on 
steep, upper slopes. Silty loess cappings are common is this variant. 

Zonal vegetation: Climax zonal sites have closed-canopy stands of Fd. Mixed 
seral stands of Fd, Lw, and Pl are common. The understory is dominated by 
pinegrass with moderate cover of shrubs, such as birch-leaved spirea, soopolallie, 
and falsebox. Kinnikinnick and twinflower are also common. 

Distinguishing the IDFdm1 from adjacent subzones/variants 

In the PPdh1 - no falsebox or common juniper 
most sites have: - more cheatgrass, arrow-leaved balsamroot, narrow- 

leaved collomia, tall tumble-mustard, small-flowered 
blue-eyed Mary, junegrass, Kentucky bluegrass, 
common dandelion, and yellow salsify 

- less soopolallie, birch-leaved spirea, tall Oregon-grape, 

zonal sites also have: - no Pl, Lw, or pinegrass 
- less Fd 

dry sites have: - more compact selaginella 

wet sites have: - no Sxw, Cw, Utah honeysuckle, black twinberry, black 
gooseberry, thimbleberry, highbush-cranberry, or lady 
fern (These shrubs and herbs are also missing on mesic sites) 

- more Bl, trapper’s tea, black huckleberry, grouseberry, 
and heart-leaved twayblade 

- less Py and tall Oregon-grape 

dry sites have: - more cladonias 
wet sites have: - more queen’s cup, one-leaved foamflower, and glow moss. 

(These species also occur with greater cover on mesic sites.) 

In the IDFxh1 - no Pl 

In the MSdm1 
most sites have: 

most sites have: - more Idaho fescue 
- less Lw 
- more bluebunch wheatgrass and common snowberry zonal sites also have: 

dry sites have: . more arrow-leaved balsamroot 

wet sites have: - tufted clubrush and bluejoint 
- no Cw 
- more common snowberry 

20 Values for climate descriptors given in Appendix 12. 
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kinnikinnick, heart-leaved arnica, and trailing raspberry 



In the ICHmk1, 
most sites have: 

zonal sites also have: 

- more Cw, Sitka alder, black huckleberry, queen’s cup, 
and one-leaved foamflower 

- less Py 
- more Bl, Sxw, and red-stemmed feathermoss 
- less kinnikinnick 

dry sites have: - less bluebunch wheatgrass and junegrass 

wet sites have: - more bluejoint 

Forest characteristics: Frequent wildfires and extensive selective logging have 
left very few old- growth stands. Selective harvesting is the dominant method 
used in this variant. Clearcutting is not recommended unless forest health 
concerns exist. 

Range characteristics: Grazing occurs on seeded cutblocks and other areas 
easily accessible to cattle. Grazing may have an impact on forest regeneration. 
Forest ingrowth reduces forage production at lower elevations. Noxious weeds are 
a problem. 
Wildlife habitat: Fire’s major role has resulted in stands with large, old Douglas- 
fir and ponderosa pine. Maintaining recurrent low intensity fires is key to wildlife 
protection. This variant supports a wide variety of species dependent on a mix of 
forest and grassland. The area is very important for populations of mule deer, 
white-tailed deer, elk, and bighorn sheep, which rely on it for winter range. 
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IDFdm2 
Variant Summary 

Kootenay Dry Mild Interior Douglas-fir Variant 

Location: Valley bottoms and lower slopes of the Rocky Mountain Trench south 
of the Blaeberry River, and valley bottoms of major tributary valleys such as the 
Spillimacheen, Kootenay, Finlay, St. Mary, and Wigwam. 

Elevation range: 800 to 1200 m (south aspect); 800 to 1100 m (north aspect). 

Climate 21: Dry Climatic Region; hot, very dry summers; cool winters with very 
light snowfall. Soils generally dry out for long to short time periods during late 
summer. Snowpacks are generally very shallow and of short duration, allowing 
soils to freeze to a shallow depth on some sites. Lack of soil moisture and frost are 
major limitations to tree growth on most sites. 

Soils, geology, and landforms: Common rock types in the Rocky Mountain 
area of the lDFdm2 include limestone, calcareous shale, dolomite, quartzite, 
argillite, and sandstone. The Rocky Mountain Trench area of this variant is 
underlain by deep, recent sediments. In the Purcell Mountain area of this variant, 
bedrock consists of quartzite, argillite, limestone, siltstone, sandstone, 
conglomerate, quartz monzonite, and granite. Morainal soils with loamy or silty 
surface textures occur on lower to upper slopes. Glaciofluvial soils with loamy to 
clayey textures often occur in proximity to morainal soils. These soils often have 
strongly contrasting textures at depth. Silty eolian veneers cover many soils in 
this variant. Fluvial soils with loamy, silty, or clayey textures occur on lower to 
level slopes. Lacustrine soils with silty or clayey textures form level slopes with 
steeper terrace faces. Colluvial soils with loamy or sandy textures are found on 
upper slopes. Calcareous subsoils are common. 

Zonal vegetation: Zonal sites have climax stands of Fd; however, mixed seral 
stands of Fd, Lw, and Pl are more common. The understory is dominated by 
pinegrass and a high cover of shrubs, such as birch-leaved spirea, common juniper, 
soopolallie, saskatoon, and common snowberry. 

Distinguishing the IDFdm2 from adjacent subzones/variants 

In the MSdk - no Py 
most sites have: 

In the ICHmk1 
most sites have: - no rough-fruited fairybells or northern bedstraw 

- more Sxw, Bl, false azalea, prince’s pine, grouseberry, 
twinflower, red-stemmed feathermoss, and step moss 

- Douglas maple, queen’s cup, and one-leaved foamflower 

- more Bl, Cw, falsebox, thimbleberry, black huckleberry, 
prince’s pine, rattlesnake-plantain, and red-stemmed 
feathermoss 

- less Py 

- less pinegrass 

dry sites have: - no cheatgrass 
- more cladonias 
- less junegrass 

wet sites have: - more black gooseberry 
- less trailing raspberry 

In the PPdh2 - shaggy fleabane 
- no Pl, Cw, Bl, Douglas maple, common juniper, tall 

Oregon-grape, or thimbleberry 
- more bluebunch wheatgrass 
- less heart-leaved arnica and asters 

zonal sites also have: - no yarrow 

most sites have: 
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zonal sites also have: - prairie crocus and rosy pussytoes 
- less pinegrass 

- no trailing raspberry, wild sarsaparilla, or sweet- 
scented bedstraw 

- less common horsetail 

wet sites have: 

In the IDFun - bluebunch wheatgrass and junegrass 
(Windermere Lake), - no Pl or Lw 

most sites have: 

Forest characteristics: Frequent wildfires and extensive selective logging have 
left very few old-growth stands. After wildfire, Pl is common in seral stands. 
Mature stands consist of an open canopy of Fd with pinegrass in the understory. 

Range characteristics: Grazing is mainly restricted to seeded cutblocks. Forest 
ingrowth reduces forage production at lower elevations. Noxious weeds are a 
problem. 
Wildlife habitat: Fire’s major role has resulted in stands with large, old Douglas- 
fir and ponderosa pine. Maintaining recurrent low intensity fires is key to wildlife 
protection. This variant supports a wide variety of species dependent on a mix of 
forest and grassland. The area is very important for large populations of mule 
deer, white-tailed deer, elk, and bighorn sheep, which rely on it for winter range. 
There is important waterfowl habitat along the Columbia River. 
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MSdk 
Subzone Summary 

Dry Cool Montane Spruce Subzone 

Location: Mid slopes in the Rocky Mountain Trench south of the Spillimacheen 
River; valley bottoms and lower slopes of valleys on the eastern flanks of the 
Purcell Mountains south of the Spillimacheen River; and valley bottoms and lower 
slopes in the Rocky Mountains south of the Kickinghorse River. 

Elevation range: 1200 to 1650 m (south aspect); 1100 to 1550 m (north aspect). 

Climate22: Dry Climatic Region; warm, dry summers; cold winters with light 
snowfall. Soils generally dry out for long to insignificant time periods during late 
summer. Snowpacks are generally shallow and of moderate duration. Soils may 
freeze to a shallow depth, or deeper if the soil is bladed. Lack of soil moisture and 
frost are major growth limiting factors. 

Soils, geology, and landforms: Common rock types in the Rocky Mountain 
area of the MSdk include calcareous shale, limestone, dolomite, siltstone, 
sandstone, quartzite, and argillite. The Rocky Mountain Trench area of this 
subzone is underlain by recent sediments interrupted by bedrock hills of quartzite, 
argillite, limestone, sandstone, and shale. In the Purcell Mountain area of this 
subzone, bedrock includes quartzite, argillite, siltstone, limestone, granodiorite, 
and quartz monzonite. Fluvial soils with silty, loamy, or clayey surface textures 
occur on lower to level slopes. Morainal and glaciofluvial soils with loamy or silty 
textures occur on mid-slope to level valley bottoms. These soils often have 
strongly contrasting horizons at depth. Upper and steep slopes are covered by 
colluvial soils with silty or loamy textures. Lacustrine soils with silty or clayey 
textures occur on level slopes in valley bottoms. Loess cappings of silty texture 
are common. Organic soils are found on level and depressional sites. Root- 
restricting layers exist where bedrock, compact moraine, or cemented glaciofluvial 
layers are close to the surface. Soils with shallow calcareous horizons are 
common. 

Zonal vegetation: Climax zonal sites have stands of Sxw and Bl with minor 
amounts of Fd. Seral stands of Pl are common. False azalea, Utah honeysuckle, 
and soopolallie are common shrubs. Grouseberry, twinflower, pinegrass, and 
heart-leaved arnica are common herbs. 

Distinguishing the MSdk from adjoining subzones/variants 

In the IDFdm2 - no Bl 
most sites have: - less false azalea, grouseberry, prince’s pine, red- 

stemmed feathermoss, and step moss 

zonal and drier - Py 
sites also have: - no Sxw 

In the ICHdw - Cw, Hw, Bg, black huckleberry, falsebox, and queen’s 

- more Douglas maple 
- less grouseberry, showy aster, and pinegrass 

- devil’s club, lady fern, and oak fern 

foamflower, queen’s cup, and pipecleaner moss 
- less grouseberry, wild strawberry, showy aster, heart- 

leaved arnica, and pinegrass 

most sites have: cup 

wet sites have: 

In the ICHmw, - Cw, Hw, black huckleberry, falsebox, one-leaved 
most sites have: 
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wet sites have: 

In the ICHmk1 - Cw, black huckleberry, and queen’s cup 
most sites have: 

- devil’s club, lady fern, and oak fern 

- less prickly rose, heart-leaved arnica, and showy aster 

wet sites have: - devil's club and lady fern 

In the ESSFdk - white-flowered rhododendron, black huckleberry, and 
most sites have: Sitka valerian 

- more false azalea and grouseberry 
- less Lw and prickly rose 

- less juniper haircap moss 
dry sites have: - more nodding onion 

Forest characteristics: Extensive stands of seral Pl exist in the MSdk because 
of widespread wildfires. The mountain pine beetle (Dendroctonus ponderosae) has 
devastated some areas, resulting in extensive salvage logging, especially in the 
Flathead River drainage. 

The MSdk subzone is the most productive subzone in the Dry Climatic Region. 

Wildlife habitat: The extensive fire history has maintained a predominance of 
early seral wildlife species. This subzone is important autumn and early winter 
range for deer, elk, moose, and bighorn sheep. This unit is also important habitat 
for grizzly bears. Remaining old-growth pockets are key to the maintenance of 
insect-feeding, cavity-nesting birds which aid in control of forest insect pests. 
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MSdm1 
Variant Summary 

Okanagan Dry Mild Montane Spruce Variant 

Location: Mid slopes in the Okanagan Highlands and in the Midway Range of 
the Monashee Mountains. This variant is also found in the Kamloops Forest 
Region. 

Elevation range: 1370 to 1650 m (south aspect); 1280 to 1550 m (north aspect). 

Climate23: Dry Climatic Region; warm, dry summers; cold winters with light 
snowfall. Soils generally dry out for long to insignificant time periods during late 
summer. Snowpacks are generally shallow and of moderate duration. This 

prevents soils from freezing to a significant depth unless the soil is bladed. Lack 
of soil moisture and frequent frost limit tree growth. 

Soils, geology, and landforms: Common rock types in the MSdm1 include 
granodiorite, andesite, argillite, quartzite, limestone, conglomerate, and basalt. 
Morainal soils with loamy surface textures and glaciofluvial soils with sandy 
textures occur on upper to lower slopes. Sandy textured fluvial deposits occur on 
level and toe slope positions. Morainal, glaciofluvial, and fluvial soils often have 
sandy textures at depth. Some areas have silty loess cappings. Minor areas of 
loamy textured colluvial soils are found on steeper slopes. Calcareous soils can be 
expected where local bedrock includes limestone. 

Zonal vegetation: Climax zonal sites have stands of Sxw and Bl. Understory 
shrubs are primarily falsebox, black huckleberry, and Utah honeysuckle. Herbs 
include grouseberry, pinegrass, twinflower, queen’s cup, and bunchberry. Red- 
stemmed feathermoss is common. 

Distinguishing the MSdm1 from adjacent subzones/variants 

In the ESSFdc1 - no Fd, Lw 
most sites have: - more Sitka valerian 

- less Sitka alder, soopolallie, prince’s pine, bunchberry, 

and rattlesnake-plantain 

dry sites have: - no saskatoon, common snowberry, or yarrow 

wet sites have: 

zonal sites also have: - white-flowered rhododendron 

- less kinnikinnick 

- no highbush-cranberry, lady fern, oak fern, or baneberry 
- less sweet-scented bedstraw, palmate coltsfoot and pink 

wintergreen 

In the ICHmk1 - more Douglas maple 
most sites have: - less heart-leaved arnica and grouseberry 

zonal sites have: - Cw 

dry sites have: - more racemose pussytoes 

wet sites have: - less glow moss and trapper's tea 

In the IDFdm1 - Py 
most sites have: - no Bl or Sxw 

- more tall Oregon-grape 
- less black huckleberry and grouseberry 
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88 



dry sites have: - less cladonias 

wet sites have: - less trapper’s tea, one-leaved foamflower, queen’s cup, 
heart-leaved twayblade, and glow moss 

Forest characteristics: An extensive history of wildfires has led to a 
predominance of Pl stands and few climax stands. Mountain pine beetle 
infestations are widespread. Extensive clearcutting has resulted in a 
“fragmented” forest in many areas of the MSdm1. 

Wildlife habitat: The extensive fire history has maintained many early seral 
wildlife species. This subzone is important late fall range for deer, elk, and 
bighorn sheep and winter range for moose. South and west aspects are potential 
winter range for mule deer. Remaining old-growth pockets are key to the 
maintenance of insect-feeding cavity-nesting birds which aid in control of forest 
insect pests. 

~ 
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ESSFdc1 
Variant Summary 

Okanagan Dry Cold Engelmann Spruce - Subalpine Fir Variant 

Location: On upper slopes and ridge tops in the Okanagan Highlands and in the 
Midway Range of the Monashee Mountains. This variant is also found in the 
Kamloops Forest Region. 

Elevation range: 1650 to 1950 m (south aspect); 1550 to 1950 m (north aspect). 

Climate: Dry Climatic Region; no climate data. The ESSFdc1 is likely colder and 
wetter with more snow than the Msdm1 and ICHmk1; colder and drier with less 
snow than the ESSFwc1; and drier with less snow than the ESSFwc4. 

Soils, geology, and landforms: Common rock types in the Okanagan Highlands 
area of the ESSFdc1 include granitics, basalt, andesite, argillite, and quartzite. In 
the Monashee Mountain area of this variant, bedrock consists of quartzite, 
granodiorite, quartz diorite, monzonite, basalt, andesite, sandstone, conglomerate, 
and argillite. Morainal soils with loamy surface textures occur on all slope 
positions. These soils often have sandy textures at depth. Glaciofluvial soils with 
silty or sandy textures are less common. These soils are located on mid to lower 
slopes. Silty textured fluvial soils occur on some lower and level slopes. Colluvial 
soils with sandy textures are limited to upper slopes. 

Zonal vegetation: Climax zonal sites have stands of Bl and Se. Seral stands of 
Pl are very common. Dominant shrubs are white-flowered rhododendron and black 
huckleberry. Grouseberry is the dominant herb with lesser amounts of five-leaved 
bramble and mountain arnica. 

Distinguishing the ESSFdc1 from adjoining subzones/variants 

In the MSdm1 - Fd and Lw 
most sites have: - more Sitka alder, prince’s pine, bunchberry, and 

rattlesnake-plantain 
- less white-flowered rhododendron and Sitka valerian 

dry sites have: - soopolallie, saskatoon, common snowberry, kinnikinnick, 
and yarrow 

wet sites have: - highbush-cranberry, baneberry, lady fern, oak fern, 
sweet-scented bedstraw, palmate coltsfoot, and pink 
wintergreen 

tall Oregon-grape, red raspberry, and showy aster 
- no trapper’s tea or subalpine daisy 
- more thimbleberry, soopolallie, prince’s pine, and false 

Solomon’s-seal 
- less white-flowered rhododendron, mountain arnica, and 

grouseberry 

In the ICHmk1 - Fd, Lw, Cw, Douglas maple, saskatoon, 
most sites have: 

dry sites have: - yarrow 

wet sites have: - red-osier dogwood and sweet-scented bedstraw 

In the ESSFwc1 - Cw, Hw, baneberry, and spiny wood fern 
most sites have: - more Sitka mountain-ash, false Solomon’s-seal, rosy 

twistedstalk, and knight’s plume 
- less trapper’s tea and arctic lupine 

zonal and wetter - devil’s club and oak fern 
sites have: - less grouseberry or glow moss 

wet sites have: - less globeflower 

In the ESSFwc4 - oval-leaved blueberry, small twistedstalk, and spiny 
most sites have: wood fern 

- no trapper’s tea 
- more small-flowered woodrush and black gooseberry 
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- less Pl 

zonal and wetter - no grouseberry 
sites have: 

dry sites have: - less common juniper and pinegrass 

Forest characteristics: Extensive stands of Pl exist due to fire history and 
widespread coarse textured soils. Many of the forests in the ESSFdc1 and MSdm1 
have been fragmented through extensive clearcut logging. The transition to the 
parkland, starting at about 1850 m, is critical since regeneration becomes very 
difficult and tree growth is very slow. The presence of mountain-heathers and tree 
islands indicate the parkland. 

Wildlife habitat: The extensive fire history has maintained a predominance of 
early seral wildlife species. This variant is important summer range for deer, elk, 
and moose. The remaining pockets of old-growth are key to the maintenance of 
old-growth obligate species. In particular, snags and coarse woody debris are 
important to the maintenance of insect-feeding cavity-nesting birds which aid in 
control of forest insect pests. 
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ESSFdk 
Subzone Summary 

Dry Cool Engelmann Spruce - Subalpine Fir Subzone 

Location: Upper slopes in the eastern Purcell Mountains south of the 
Spillimacheen River and in the Rocky Mountains south of the Kickinghorse River. 

Elevation range: 1650 to 2100 m (south aspect); 1550 to 2100 m (north aspect). 

Climate24: Dry Climatic Region; cool, moist summers; very cold winters with 
heavy snowfall. Soils dry out for a moderate to nonexistent time period in late 
summer. Snowpacks are moderate in depth and duration, preventing the soils 
from freezing to any significant depth, unless soils are bladed. Cold soils and air 
temperatures and late lying snow are the major factors limiting tree growth. 

Soils, geology, and landforms: Common rock types in the Purcell Mountain 
area of the ESSFdk include quartzite, argillite, limestone, siltstone, granodiorite 
and quartz diorite. In the Rocky Mountain area of this subzone, bedrock consists 
of limestone, dolomite, calcareous shale, sandstone, conglomerate, schist, phyllite 
and quartzite. Colluvial soils with sandy or loamy textures and high coarse 
fragment contents occur on steep, upper slopes. Morainal soils with silty or loamy 
surface textures occur on mid to lower slopes. Fluvial and glaciofluvial soils with 
silty, sandy or clayey textures are found on lower and level slope positions. In the 
Rocky Mountain area, many of the above soils have clayey subsoils. Silty eolian 
deposits are not uncommon, and represent important nutrient sources. Many 
sites within this subzone have calcareous subsoil horizons. 

Zonal vegetation: Climax zonal sites have stands of Bl and Se. The dominant 
shrub is false azalea with lesser amounts of black huckleberry and black 
gooseberry. Grouseberry, low bilberry, arnicas, western meadowrue and one- 
leaved foamflower are the common herbs. 

Distinguishing the ESSFdk from adjacent subzones/variants 

In the MSdk 
most sites have: 

- more Fd, Lw, At, tall Oregon-grape, prince’s pine, 
pinegrass, saskatoon, prickly rose, and bedstraws 

- less white-flowered rhododendron, black huckleberry, 
false azalea, grouseberry, Indian hellebore, and Sitka 
valerian 

dry sites have: - more kinnikinnick 

wet sites have: - more red-osier dogwood 

In the ICHmk1 
most sites have: prince’s pine 

- Cw, falsebox, tall Oregon-grape, thimbleberry, and 

- no leafy liverwort (Barbilophozia) or Indian hellebore 
- more Fd, Lw, and saskatoon 
- less grouseberry and false azalea 

dry sites have: - kinnikinnick 

In the ESSFwm - no pine grass 
most sites have: - more Cw and Hw 

zonal and - oak fern and red-stemmed feathermoss 
wetter sites have: 

dry sites have: - more white-flowered rhododendron 

wet sites have: - one-leaved foamflower 

24 Values for climate descriptors given in Appendix 12. 
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Forest characteristics: Fd and Lw are found at higher elevation (up to 1800 m) 
in this subzone than anywhere else in this region. Due to relatively light snow, 
productive forests are found to about 2000 m (higher than elsewhere in the 
region). It is important to note the transition to the parkland, starting at about 
1950 m. This transition can be recognized by the presence of high elevation species 
such as mountain-heathers and the occurrence of tree islands. Tree growth is 
extremely slow and regeneration is very problematic in the parkland. 

Wildlife habitat: Moderate terrain and good habitat conditions in this subzone 
make it one of the most productive wildlife habitats in the Nelson Forest Region. 
Old growth is important in the maintenance of wildlife populations and should be 
protected. Seral stages provide highly productive deer, elk, and moose summer 
range. Early seral vegetation in avalanche and riparian areas is good habitat for 
grizzly bears. 
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