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1 INTRODUCTION

This field guide presents site classification and identification information
for ecosystems of the south-central Columbia Mountains, following the Bio-
geoclimatic Ecosystem Classification (BEC) system (described in Chapter 2). It
is part of a four-volume series for southeast British Columbia that updates
the biogeoclimatic and site classification previously published for the for-
mer Nelson Forest Region (Braumandl and Curran 1992; Braumandl and
Dykstra 2005) and for parts of the former Kamloops Forest Region (Lloyd
et al. 1990). The areas covered in this volume are shown in Figure 1.1, and
include the central and south Selkirk Mountains, along with areas of the
south and central Purcell and Monashee Mountains and the Shuswap High-
land. The area corresponds to much of the Kootenay Lake and Arrow Timber
Supply Areas (TSAs), and portions of the Rocky Mountain, Boundary, and
Okanagan TSAs.

fj%_ : _..,' 4P » 4 ,‘: .-'. ;-"

British
Columbia

Grand Forks
\

;v‘ [ 3‘,

FIGURE 1.1 Geographic area covered by this guide: south-central Columbia
Mountains.
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1.1 Objectives/Scope

Biogeoclimatic Ecosystem Classification has been used to improve resource
management in British Columbia since 1975. The BEC program aims to
develop along-term, land-based, ecological classification to organize knowl-
edge about ecosystems and to serve as a framework within which to manage
resources. The main objectives of the program are:

to identify and map regions of similar bioclimate (biogeoclimatic zone,
subzone, variant) in British Columbia;

to describe major ecosystems within each biogeoclimatic unit;

to provide tools for field identification of classification units;

to develop management interpretations for site units or groups of site
units; and

to promote the concept of the ecosystem as a fundamental unit of
resource management.

The objectives of BEC are:

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

to promote a better understanding of ecosystems and their interrela-
tionships;

to develop ecosystem benchmarks for use in climate change projections
and future planning/management;

to provide resource managers with a common “language” to describe
ecosystems; and

to improve users’ ability to prescribe and monitor site-specific treatments.

The classification presented in this guide reflects a significant update in
biogeoclimatic mapping of almost all zones, subzones, and variants in the
study area, and a complete revision of all site series. While there are some
similarities to the previous published field guides (Lloyd et al. 1990; Brau-
mandl and Curran 1992; Braumandl and Dykstra 2005), the classifications
differ in that:
 nomenclature and coding of biogeoclimatic subzones and variants has
changed for many units;
» new provincial standards for the coding of site units are applied; and
« non-forested ecosystems are described for several Wetland, Flood,
Grassland, Rock, and Avalanche classes.

Crosswalk tables comparing the names of biogeoclimatic units used in this
guide and in the previous field guides are provided in Appendix 2.
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The principal goal of this guide is to assist users in describing and identify-
ing terrestrial ecosystems in southeast British Columbia. Management inter-
pretations are not included in this guide but are available through resources
such as the Chief Forester’s Reference Guide for Tree Species, the Tree Species
Selection Tool, the Site Index—Biogeoclimatic Ecosystem Classification (SIBEC)
program, and the British Columbia Conservation Data Centre.!

1.2 History of Ecosystem Classification in Southeast British
Columbia

V.J. Krajina and many of his graduate students at the University of British
Columbia undertook extensive ecosystem classification studies in British
Columbia during the late 1950s and 1960s. Most of these studies were con-
ducted on British Columbia’s coast (e.g., Orléci 1965; Brooke et al. 1970),
although Smith (1963, 1965) and Bell (1964, 1965) worked throughout what
is now the ICH in the southern Monashee and Selkirk Ranges.

In the mid 1970s, the B.C. Ministry of Forests adopted BEC as a frame-
work for forest management. The Ministry embarked on a province-wide
classification program and recruited ecologists, botanists, soil scientists,
and foresters to further develop and refine BEC.

In the late 1970s and early 1980s, the first ecosystem sampling by the
Ministry of Forests was conducted in southeast British Columbia. Since that
time, extensive ecological sampling has been conducted, and reports, maps,
and field guides that describe the biogeoclimatic and site units have been
produced. Field sampling and data analysis resulted in successive approxima-
tions of ecosystem classifications for the Nelson Forest Region (Utzig 1978;
Utzig et al. 1986; Braumandl and Curran 1992; Braumandl and Dykstra
2005). Additional field sampling also led to a series of changes in biogeocli-
matic mapping (as published in previous BEC mapping versions). Previous
BEC work provided an excellent foundation and significantly informed the
development of the revised classification presented in this guide.

The materials in this field guide reflect the first broad-scale, major change
in BEC site series since the early 1990s when Lloyd et al. (1990) and Brau-
mandl and Curran (1992) published field guides for the former Kamloops
and Nelson Forest Regions. Since that time, the availability of plot data has
increased by more than an order of magnitude, and mapping software has
improved greatly. This includes targeted sampling for BEC classification
as well as extensive field data collected as part of Terrestrial Ecosystem
Mapping (TEM), Predictive Ecosystem Mapping (PEM), and SIBEC proj-
ects. Much of the field work for these projects was conducted by Maureen
Ketcheson and her crews at JMJ Holdings.

! Resources are available on ministry websites.
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1.3 Other Sources of Information

This guide is to be used in conjunction with biogeoclimatic maps that dis-
play the distribution of zones, subzones, and variants across southeast Brit-
ish Columbia. These maps are available in PDF and ArcGIS format at the
“Maps” link on the provincial Ecology Program’s website “BECWeb” and
from the provincial geomatics data warehouse.

A summary of the BEC system is provided in Chapter 2. Additional infor-
mation, including links to BEC field guides and background information on
the BEC system, is available on BECWeb and in Meidinger and Pojar (1991).

For a more detailed discussion of the field methodology used to describe
ecosystems, refer to Land Management Handbook (LMH) 25, the Field
Manual for Describing Terrestrial Ecosystems (Province of British Columbia
2010). LMH 25 also provides tools and useful information for assisting with
the collection of field data related to identifying the ecosystems covered in
this guide.

1.4 Format of the Field Guide
This guide includes the following chapters and appendices:

1. Introduction

2. Biogeoclimatic Ecosystem Classification: an overview of the BEC sys-
tem

3. How to use this guide: an overview of procedures for site description,
identification, and mapping

4. Regional environment: an overview describing climate regions and
biogeoclimatic units, including descriptions and comparisons of
physiography, bedrock geology, soils, climate, zonal vegetation, and
disturbance history

5. Classification and description of biogeoclimatic and forested site series

6. Classification and description of non-forested site units for common
wetland, flood, brushland, grassland, rock outcrop, talus, avalanche,
and high-elevation ecosystems

7. Literature cited

8. Appendices providing plant species names and codes, vegetation
groupings, crosswalk tables for new and old BEC classifications, and
important keys and codes for using this guide, including keys to
describing site and soil features and tables defining tree codes used
throughout the text

The descriptions of the forested site series provided in this guide are based on
information from forested field sample plots for 15 biogeoclimatic subzones/
variants/phases. The field plots are generally well distributed geographically,
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and numbers are proportional to the size of the biogeoclimatic unit, except
in areas with difficult access. Most ecosystem units are characterized by at
least five plots, although less common ecosystems (e.g., on very dry or very
wet sites) may be characterized by fewer plot samples.

This field guide does not fully encompass all the complexity and diversity
of ecosystems in the south-central Columbia Mountains. The site series
described represent the mature and old stages of relatively common eco-
systems sampled throughout the subzones and variants. Users are bound
to encounter ecosystems that do not appear to “fit” the classification. This
may be a result of earlier seral conditions due to natural or anthropogenic
disturbances or natural variability. In these cases, consideration of basic site
factors (e.g., climate, soil moisture, soil nutrients), silvics of tree species,
and effects of various management practices will be essential for decision-
making.
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2 BIOGEOCLIMATIC ECOSYSTEM CLASSIFICATION

Biogeoclimatic Ecosystem Classification (BEC) is a hierarchical classifica-
tion system that groups similar ecosystems at three levels of integration:
regional, local, and chronological. At the regional or biogeoclimatic (BGC)
mapping scale,! landscapes are divided into zones, subzones, and variants
based on climate. At the local or BEC site series scale, stand-level ecosystems
within a biogeoclimatic unit are classified and differentiated on the basis of
site, soil, and vegetation characteristics. The stand and regional scales are
linked together through the distribution of vegetation on zonal sites® with
similar climate conditions (Figure 2.1).

“CLIMATIC”

Z&ﬂﬁf&m%nes %‘lariants

Biogeoclimatic
(lassification
(BGC)

Site
Classification
(BEC site Series)

IIBIOII + IIGEOII

Plant Associations Environment
Tree, shrub, herb, Topography, Geology,
moss/lichen communities Slope, Slope position

Aspect, Soil texture, Hydrology

FIGURE 2.1 Relationship between regional climate and site classification
levels of BEC.

! Key words have been highlighted in bold to provide additional emphasis.
2 Zonal sites support the plant community that best reflects the regional climate of that
subzone/variant. See Section 2.1.2.
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An ecosystem is the result of complex interactions among living organ-
isms, including plants, animals, and micro-organisms, and their physical
(abiotic) environment, including soil, air, water, topography, and climatic
conditions, over time. While ecosystems occur across multiple spatial scales
from very fine scales (such as the assemblage of mosses and lichens on a tree
trunk) to the planetary scale (such as the boreal forests of North America,
Europe, and Asia), for the purposes of BEC, ecosystems are described and
classified from the stand scale (i.e., site series) to the regional scale (i.e.,
BGC mapping). The chronological level of the BEC classification system
recognizes that plant communities change with time and disturbance (see
Section 2.3).

2.1 The Biogeoclimatic Ecosystem Classification System

The BEC system combines four classifications: climate (zonal), site, vegeta-
tion, and seral (succession). For practical purposes, users interact primarily
with the climate (through the biogeoclimatic mapping) and site classifica-
tions (through the field guides). The vegetation classification is used in nam-
ing and correlating site units. The seral classification is not well developed
at this time (Figure 2.2).

2.1.1 Climate (zonal) classification

Climate is the overarching factor influencing the development of terrestrial
ecosystems. Climatic patterns can be expressed at regional scales based on
latitude, elevation, and the interaction between dominant weather systems
and the mountainous topography of British Columbia. Similar climates
support the development of similar vegetation patterns. In BEC, similar
climates are classified and mapped as biogeoclimatic units in the climate
(or zonal) classification component. These units include zones, subzones,
variants, and phases, which are portrayed on maps and comprise the core
of the biogeoclimatic component of the BEC system (Figure 2.1).

As used in this guide, climate refers to the regional climate that influ-
ences ecosystems over an extended period of time and can be expressed as
statistics derived from normals (long-term averages) of precipitation and
temperature. The climate classification is also referred to as the “zonal”
classification because the extent (mapping) of zones and subzones is based
on the distribution of plant communities on zonal sites (see Section 2.1.2);
plant communities are used to infer climate conditions, particularly where
climate data are sparse.

Biogeoclimatic zones are used at the broadest spatial scale in BEC and
reflect large geographic areas with a broadly similar type of macroclimate.
A zone has typical patterns of vegetation and associated similarities in
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FIGURE 2.2 Relationship between the components of BEC, including key
applications of each: climate (zonal) classification (BGC mapping);
site classification (field guides); and vegetation (correlation hierarchy).
The shaded grey portion of the site classification shows the units
most commonly described in field guides.
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nutrient cycling and soil climate. Zones are usually characterized by having
one or more characteristic tree species, such as the Engelmann Spruce —
Subalpine Fir (ESSF) Zone, and often contain a suite of typical shrub, herb,
or moss layer species that are generally present in the mature vegetation.
Non-forested zones such as the Interior Mountain-heather Alpine Zone are
characterized by the dominant understorey species.

Zones are named after one or more of the dominant species of mature
vegetation on zonal sites, and sometimes include a geographic modifier
(e.g., “Interior”). A two- to four-letter code is used to abbreviate the name.
For example, ICH denotes the Interior Cedar — Hemlock zone, MS denotes
the Montane Spruce zone, and IMA denotes the Interior Mountain-heather
Alpine zone.

In developing and organizing the hierarchy of climatic units, the bio-
geoclimatic subzone is the fundamental unit of classification—subzones
are grouped into zones, and divided into variants. Biogeoclimatic subzones
reflect climate at the regional scale. Subzones reflect the geographic extent
of an area where the climate is homogeneous enough to support the same
general pattern of plant communities on similar sites. Although access to
modelled climate data is improving (e.g., ClimateWNA [Wang et al. 2012]),
plant communities are used to infer climatic conditions in the BEC system.

The BEC system uses the mature vegetation on zonal sites and its distri-
bution to define the concept and delineate the geographic extent of each sub-
zone. Zonal sites are intermediate in soil moisture and nutrient conditions
and generally occur on sites with a neutral aspect, in a mid-slope position
in mountainous areas or in level positions on plateaus, and with moderately
deep soils of medium texture. These sites are not overly influenced by site
conditions such as shallow soils, root-restricting layers, abundant coarse
fragments, excessive soil moisture, or localized climate conditions such
as frost pockets or excessive insolation, and thus best reflect the growing
characteristics of the regional climate. In turn, the geographic extent of
the zonal vegetation is used to delineate the extent of the subzone that is
portrayed on maps.

Subzone names and codes reflect climatic differences based on precipita-
tion and temperature’ relative to the zone. A two-letter code is added to the
zone code: the first letter connotes precipitation; the second connotes tem-
perature (Table 2.1). For example, ICHxw represents the very dry, warm ICH
subzone. A third letter modifier can be used to identify a parkland or wood-

3 For coastal subzones of the BEC system, the second letter modifier differentiates sub-
zones by continentality rather than temperature.
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land subzone. For example, the ESSFwcw is the wet, cold ESSF woodland
subzone, while the ESSFwcp is the wet, cold ESSF parkland subzone. These
subzones will have climatic and floristic characteristics that are intermediate
between the ESSFwc subzone below and the alpine above.

TABLE 2.1. Connotative codes used in subzone names in British Columbia’s interior

Temperature Code Precipitation Code
very hot X very dry X

hot h dry d
warm w moist m
mild m wet w
cool k very wet v
cold c

very cold v

Subzones can contain considerable variation, and may be subdivided into
biogeoclimatic variants. Variants are generally recognized for areas that are
slightly drier, wetter, snowier, warmer, or colder than other areas within a
subzone, although geographic distribution and differences in mountain
ranges or underlying soils and geology can also be drivers for differentiating
variants. The zonal vegetation of variants within a subzone will generally
be similar and may have relatively minor differences (reflected in differ-
ent plant subassociations) (see Section 2.1.3). Non-zonal site series may be
substantially different between variants.

Variants are coded with a number and named using geographic labels
that reflect their general distribution within a subzone. For example, the
Wet Mild Engelmann Spruce — Subalpine Fir (ESSFwm) subzone is divided
into four variants: ESSFwm1 — Fernie Wet Mild Engelmann Spruce — Sub-
alpine Fir in the cooler Rocky Mountains, ESSFwm2 — St. Mary Wet Mild
Engelmann Spruce — Subalpine Fir in the central Purcell Mountains where
precipitation is moderate, ESSFwm3 — Ymir Wet Mild Engelmann Spruce
— Subalpine Fir in the snowier Selkirk Mountains, and ESSFwm4 — Moyie
Wet Mild Engelmann Spruce — Subalpine Fir in the drier, warmer southern
Purcell Mountains.
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Biogeoclimatic phases can be used where local climates have an unusual
effect on the distribution, composition, pattern, or structure of vegetation
communities. Biogeoclimatic phases are used to designate areas of eco-
systems that are, for topographic or topoedaphic reasons, atypical for the
regional climate. This generally includes areas of extensive warm aspects
or cold air accumulation where local site conditions are hotter and drier,
cooler and moister, or otherwise different than expected within the broader
subzone or variant. Considerable differences in classification and manage-
ment guidance from the adjacent subzone/variant apply.

The climate classification is linked to both the vegetation and site classifica-
tions (Figure 2.2). Zones, subzones, and variants are distinguished and named
by the mature plant associations (defined in the vegetation classification)
that occur on zonal sites. Subzones and variants are mapped (and spatially
defined) by the geographic distribution of the mature plant association on
zonal sites.

Throughout most of southeast British Columbia, subzones and variants
are mapped using a GIS-based model that incorporates 1:20000 TRIM
elevation and aspect data. Elevation limits for each subzone/variant are
determined for relatively consistent geographic sub-areas (e.g., a sub range
of alarger mountain range, the cool aspect side of a valley, or the headwaters
of a major river system). Elevation rules to distinguish between adjacent sub-
zones/variants are determined for warm, neutral, and cool aspects for each
subzone/variant in an elevation sequence (e.g., from ICHdwl to ICHmw2,
ESSFwh1, ESSFwh4, ESSFwcw, ESSFwcp, and IMAun). The elevations used
in the model for each subzone/variant on each aspect are based on field
data and observations, Vegetation Resource Inventory (VRI) mapping, and
aerial imagery.

2.1.2 Site classification
The site classification system includes a hierarchy from site realms at the
broadest level, through site groups, site classes, site associations, site series,
and site phases or variations at the finest levels (Figure 2.2). The most com-
monly used units of site classification are site series and site associations.
The site association is the fundamental unit of the site classification.
Site associations can be subdivided into site series or grouped into higher
levels of the site classification. Site associations provide a linkage between
the vegetation (plant associations) and climate classifications at the subzone
level (Figure 2.2): the spatial distribution of a subzone reflects the geographic
area where the climate conditions are consistent enough to support the same
mature plant community (i.e., site association) on zonal sites.
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Site associations group sites that are capable of producing the same veg-
etation (i.e., plant associations or subassociations), regardless of biogeocli-
matic unit. This occurs due to “ecological equivalence,” where sites with
the same or very similar moisture and nutrient availability have the same
or similar vegetation potential but may occur in different locations on the
landscape within different climates. For example, the CwHw — Devil’s club
— Lady fern site association occurs on zonal sites in the ICHvk (generally
mid slopes), on subhygric sites (typically lower slopes) in the ICHwk, and on
hygric sites in the ICHmw (generally moist toe slopes). Because site associa-
tions are more variable in climatic and site conditions than site series, they
are less predictable for management applications.

Itis important to recognize that a particular site association can support
a variety of plant communities depending on the disturbance history and
successional stage, but the site association will likely produce one kind of
plant community in mature and old structural stages. For example, devil’s
club may be absent from the CwHw — Devil’s club — Lady fern site association
when sun exposure is high following stand replacement but will typically
re-colonize once shade increases and light levels decline. Site associations
are named after the mature plant association (see Section 2.1.3), but because
they are site-based, they include both the seral and mature plant associa-
tions that occur on the same ecologically equivalent sites. The site associa-
tion does not change when an old-growth forest is burned and a new, early
seral forest starts to grow.

Biogeoclimatic ecosystem classification field guides and many forest
management applications focus primarily on the description and identifi-
cation of site series. Site series refer to those sites within a biogeoclimatic
subzone or variant that are capable of producing mature plant communities
that would belong to the same plant association (and site association). Each
subzone/variant has a characteristic sequence of site series occurring on
sites with the same relative soil moisture and nutrient regime,* along with
other environmental drivers such as flooding regime, soil depth, or cold air
ponding. Within a given subzone/variant, the zonal site series supports the
plant community that best reflects the regional climate of that subzone/
variant. Sites that are wetter or drier, or richer or poorer than the zonal
ecosystem are influenced not only by the regional climate but also by soil
and topographic features at local scales.

Although site series are usually the most detailed level of site classifica-
tion, they can be further subdivided into site phases and site variations. A
site phase is used where site conditions are different but mature vegetation

4 Section 3.2.2 defines and describes relative soil moisture and soil nutrient regimes.
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is too similar to differentiate distinct plant associations for the two site
conditions. For example, the ICHdm/102 site series commonly occurs on
sites with exposed bedrock, and on steep, warm-aspect sites with coarse,
moderately shallow soils. Two phases can be used to describe these situa-
tions: a xeric bedrock phase (ICHdm/102a) and a subxeric shallow/coarse
soils phase (ICHdm/102b). A site phase may also be differentiated on the
basis of slope class, aspect, parent material, soil climate, humus form, soil
chemistry, or bedrock geology. For some users, these features may need to
be identified for management purposes.

A site variation is used where mature vegetation is different but site con-
ditions are too similar to differentiate at the site series level. For example, in
the ESSFwm4/103, similar sites are commonly dominated by either grouse-
berry and low bilberry or bear-grass. Two variations are used to describe
these situations: ESSFwm4/103.1 describes the grouseberry/low bilberry
variation, while ESSFwm4/103.2 describes the bear-grass—dominated sites.
Site variations typically have similar tree productivity but may differ in
habitat potential. Different successional stages of ecosystem development
on a site (see Section 2.3) do not constitute site variations.

Site variations, phases, site series, and site associations can be grouped
into broader classes. Site associations can be rolled up into site classes, which
can be combined into site groups and site realms. Site realms are the broad-
est level of site unit classification in the BEC system. This guide addresses
ecosystems in the Terrestrial and Wetland realms, and does not address
Marine or Freshwater realms (see MacKenzie 2012). Realms are subdivided
into site groups, which describe broad sets of functionally similar eco-
systems that are controlled by the same dominant ecological drivers; for
example, snow depth and duration in the alpine environment, or flooding
along watercourses. Site classes describe ecosystems that span a similar
range of the dominant environmental gradients (e.g., hydrology) and sup-
port similar characteristic vegetation physiognomy and species guilds at
maturity. Site alliances group site associations with broadly similar soil
moisture and nutrient regimes, climatic conditions, and associated mature
plant communities. No site alliances are defined at this time.

Site realms, groups, and classes are more commonly used in manage-
ment and description of non-forested ecosystem units (Section 2.4). For
example, alpine meadows (Am) are a subdivision of the Alpine group and
the Meadow class in the Terrestrial realm, while fen wetlands (Wf) are part
of the Peatland group in the Wetland realm. Non-forested ecosystems are
described in Chapter 6.
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2.1.3 Vegetation classification

Vegetation is integral to development and integration of both the site and
climate (zonal) classifications. Vegetation is emphasized in the BEC system
because it is readily visible and can be used to integrate the climate, abiotic
environment, and ecological history of a site.

Because vegetation communities change with time and disturbance, the
vegetation classification uses the “potential vegetation” of a group of sites,
along with selected environmental properties, to delineate site units; in
practice, mature and old plant communities form the basis of the vegeta-
tion classification.

Plant associations are diagnostically defined® plant communities and are
the basic unit of the vegetation classification hierarchy. Plant associations can
be more finely differentiated into subassociations, or combined into broader
alliances, orders, and classes (Figure 2.2). Each unit in the vegetation class-
ification hierarchy is differentiated by a diagnostic combination of species.
Tree species are emphasized at the upper levels of the hierarchy (class, order),
while understorey vegetation plays a larger role at the lower levels (alliance,
association, and subassociation). Plant associations and subassociations are
important for naming and differentiating biogeoclimatic subzones and vari-
ants (climatic classification) and site associations/site series (site classifica-
tion). Vegetation is used in the field to identify both climatic and site units,
but the vegetation hierarchy is typically in the “background” for most users
of the BEC system who typically interact with it only through the names of
forested site series or non-forested site associations.

2.2 Naming and Numbering of Site Units
Site associations are named using species from the mature plant association or
subassociation that occurs in older successional stages. For forested associa-
tions, this is generally one or two tree species, followed by one or two under-
storey plant species. While the species chosen for naming the site association
are often predominant in these communities, less common but characteristic
species are sometimes used to ensure that the site unit has a unique name
within the provincial classification. Site series generally use the same name
as the site association, preceded by the appropriate biogeoclimatic subzone or
variant symbol. For example, ESSFwh1/BIHw — Rhododendron — Foamflower
represents the zonal site series in the ESSFwh1 variant.

Historically, forested site series were given a two-digit numeric code,
from 01 to 29, with 01 always zonal, and site series numbered from dry
to wet and secondarily from very poor to very rich. This guide uses a new

® Criteria for diagnostic differentiation are provided in Meidinger and Pojar (1991).
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system designed to eliminate any confusion that may arise from changes in site
series concepts and with additions of site series in the new classification. The
new system uses a three-digit site series code (Figure 2.3). The first number
indicates the revision version of the classification; thus, “101” is the designation
for the zonal ecosystem in this guide, which presents the first revision to the
subzone/variant classification (the zonal site series was previously numbered
“017). Site series numbers from 102 to 109 are reserved for forested units that
are drier and/or poorer than zonal, with 102 being the driest and poorest and
the numbering proceeding left to right, top to bottom. Numbers from 110 to
119 are reserved for forested units that are wetter or richer than zonal, with the
numbering proceeding left to right, top to bottom. For more information on
the new coding schemes, see Extension Note 106 (MacKenzie 2011).

Site Series

ICHmw 2/101

Zone  Subzone  \Version

Site Variation

different plant community,

same site conditions N |
Variant  Site Series

Site Phase . Zone  Subzone  Version

same plant community,

different site conditions a

Variant  Site Series

Biogeoclimatic Phase
variability in a mapped BEC
variant — often cold air, a a
extensive warm aspects, or
unusual features

Zone  Subzone Version

Variant Site Series

BGC Phase

FIGURE 2.3 Coding for site series, site variations, site phases, and biogeoclimatic
phases.

2.3 Seral Vegetation Classification

Vegetation composition (the species present) and structure (size distribution
and spatial arrangement of trees and plants) changes over time—a process
traditionally called succession. Within BEC, the mature plant communities
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of later successional stages are used to form the basis of the classification.
This is because younger, post-disturbance plant communities are typically
more variable than older stands and often contain a variety of weedy or
otherwise opportunistic species that seldom persist as stands grow and
develop. Although it is recognized that “succession” involves highly vari-
able, non-linear processes and many alternative trajectories, mature and
older forests tend to display a higher degree of convergence in vegetation
composition and structure.

As shown in Figure 2.2, mature plant associations on ecologically equiva-
lent sites define a site association; however, because of succession and differ-
ent disturbance histories, multiple plant associations (plant communities
of younger or disturbed sites) on ecologically equivalent sites are part of
the same site association. For example, a thimbleberry-dominated shrub
stage of a forest on a zonal site would be part of the 101 site series for the
subzone/variant it occurs in, but it would be part of a different (seral) plant
association than the site association is named for.

Seral vegetation, or younger/disturbed stands, are coded within the BEC
system using a “$” to denote the younger stand or vegetation association.
Where information is available, codes for structural stage (1 through 7)¢
and dominant vegetation composition (Conifer, Broadleaf, Mixed) can be
used. This coding was introduced in Extension Note 106 (MacKenzie 2011).
For example, a young, broadleaf-dominated forest on a subhygric site in the
ICHdw1 could be coded as ICHdw1/110$5B. In this guide, there are no formal
seral ecosystem descriptions, although seral conditions are often described
in the “variability” section of the site series descriptions. Seral classification
applies to forested and non-forested plant communities (Figure 2.4).

Seral forested site series ™ 6
includes only general coding N |

for younger forest conditions :
Variant  Site Series

Seral forested site series (Seral Designation] ~ (Structural Stage )
includes structural stages, tree
composition, and variations 56?-1

(Composition Modifier ) (Variation)

FIGURE 2.4 Coding for seral (younger or disturbed) ecosystems.

© Structural stage is defined in the Site Description chapter of Land Management
Handbook 25: Field Manual for Describing Terrestrial Ecosystems (Province of British
Columbia 2010) and ranges from 1 (Sparse/Cryptogam) to 7 (Old Forest).
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2.4 Non-forested Ecosystem Naming and Coding

New coding for non-forested ecosystems follows the convention for wet-
lands introduced by MacKenzie and Moran (2004) and further developed
by MacKenzie (2011, 2012) for a wide range of site groups. In their full form,
the codes are four characters, where the first two digits are alphabetic and
reflect the higher site levels of site realm/group and site class (Figure 2.5).
The last two digits, where used (i.e., where sufficient data are available), are
numeric and reflect differentiation at finer scales. Coding of these units does
not change with biogeoclimatic unit—these are provincial codes—although
non-forest units can be expressed as site associations (e.g., Wmo01) or as
site series, with the subzone/variant recorded (e.g., ICHmw2/WmO01). More
information on non-forested ecosystems is provided in Chapter 6.

Site Associtation WmO1

no BGC coding / T \

Realm/Group Class Site
(Wetland) (Marsh) | |Association

Site Series \4 l /

with BGC coding ICHmw2 /WmO01

FIGURE 2.5 Coding for non-forested units, as site association or site series.

2.5 Managing across Ecological Gradients and Transitions
Boundaries between ecosystems on the landscape are occasionally abrupt,
but ecosystems more often tend to grade slowly from one type to another,
both at the site series and biogeoclimatic level. This confers inherent vari-
ability in biotic and abiotic conditions. Where ecosystems are transitional
between two (or more) site or biogeoclimatic units, the transitional nature
of the ecosystem should be taken into consideration: slight shifts in species
abundance and distribution are often expected in the transition from, for
example, wetter to drier or warmer to colder conditions.

Descriptions and subsequent management decisions should include an
understanding of transitional characteristics. For example, a silviculture
prescription in an area that is transitional between two biogeoclimatic units
may include a description such as “the site is transitional between the ICH
and ESSF; as such, minor Fd will be accepted in the regenerating stand.”
In forests that are transitional between two site series, a similar rationale
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may be provided, such as “the site fits the 101 best but has minor oak fern,
suggesting slightly moister conditions; as such, the regenerating stand will
include more Cw and less Fd than is typical on 101 sites.”

2.6 Modern Ecological Theory and Biogeoclimatic Ecosystem
Classification

When the BEC system was originally developed for British Columbia in the
1950s through to the 1990s, the researchers relied heavily on the notion of
“climax” vegetation occurring in a stable equilibrium with climate. While
many of the original considerations are still applicable, the fundamentals
of ecological theory have evolved and progressed over time, and so too have
the scientific underpinnings of BEC. More recent ecological theories that
rely on concepts such as complexity, heterogeneity, non-linearity, stochas-
tisity, non-equilibrium dynamics, and non-stable climates (e.g., Hollings
1992; Gunderson 2000; Meffe et al. 2002; Campbell et al. 2009; Gunderson
et al. 2009; Puettmann et al. 2009; Haeussler 2011; Millar et al. 2014) are
being incorporated into the way ecosystems are considered and defined in
the BEC system.

Traditional notions of succession, climax, and potential vegetation are
still useful concepts, but they need to be contextualized with an under-
standing of actual complexity and dynamic changes on the ground. The
BEC framework relies on theoretical climax vegetation communities in
the absence of stand-replacing disturbance to describe both biogeoclimatic
units (zones and subzones) and site series. However, it is recognized that
disturbance is pervasive at multiple scales, from the individual tree to stands
and landscapes. Describing “site potential vegetation” is not intended to
suggest that every stand is on a single, deterministic successional trajectory
to a climax but that the vegetation on a specific site in a specific area usually
aligns with a describable pattern.

In her essay on “Rethinking biogeoclimatic ecosystem classification for
a changing world,” Haeussler (2011) suggests that there can be multiple
“attractors” that help determine past, current, and future ecosystem condi-
tion. Attractors are defined as “a set of states of a dynamic physical system
toward which the system tends to evolve, regardless of the starting condi-
tions of the system.” These can include a number of traditional ecosystem
“drivers” used in BEC, such as regional climate, topographic position, soil
nutrient regime, and typical patterns of vegetation development.

BEC is a tool to support resource professionals in making good choices
for stewardship. It provides a framework for simplifying complex systems
into a common language that can be translated into a variety of management
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and conservation activities. In the context of this field guide, the site series
and biogeoclimatic descriptions describe the most common conditions on
mature and older sites. However, it is recognized that ecosystems are vari-
able and that some sites may not fit a defined site unit well due to a number
of factors, across multiple spatial and temporal scales, and this should be
expected. It is incumbent on both the BEC system and users of the system
to understand and incorporate the complexity and dynamic nature of eco-
systems into their understanding and management of ecosystems within
the BEC framework.

Modern ways of framing and understanding ecosystems are incorporated
into BEC mapping, classification, and field guide materials. For example,
the vegetation descriptions focus on the most probable plant community
in mature and old forests on a given site type; this does not mean that all of
that site type will have the same vegetation—diversity and variability are
always expected. The use of grey bars, black bars, and stars in the vegeta-
tion tables is one example of how expected ecosystem variability is being
incorporated into the BEC framework. Site series variations are another
example; where more than one plant community is highly probable on a
site type, the most common types are described. The BEC system is still
relying on current conditions, but introducing concepts of variability and
diversity should help users think creatively about ecosystem complexity in
their application of the tools.

A number of factors (or attractors) influence the development and condi-
tion of ecosystems: fire, insects, and other natural disturbances; changing
climates; inherent natural variability and random chance (stochasticity);
invasive species; and harvesting, road building, and other human distur-
bances, to name a few. These varied attractors or processes are non-linear
and continue to change and interact in complex ways at multiple scales.
Understanding that ecosystems are complex and that we must consider as
many influences as possible will help users apply the BEC system to manage-
ment decisions that support good stewardship.

2.7 Biogeoclimatic Ecosystem Classification and Climate Change
Climate—vegetation relationships are integral to the development of the
climate and site classifications of BEC. Accordingly, the impacts of climate
change need to be considered in the development and application of BEC.
Climate change impacts on ecosystems are likely to be expressed initially
as changes in vigour, relative productivity, and disturbance susceptibility,
and later as changes in the range and distribution of species already present
and likely to be introduced or lost. At longer time scales, climate change is
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likely to have an impact on the biogeoclimatic zonation of BEC. Changes in
temperature regimes and/or moisture conditions will occur. Information
about these projected changes is being evaluated for long-term planning, and
for application in the short term, to reduce management impacts of shifts
in the relationships described by the current classification.

Although general trends are suggested by global climate models (IPCC
2014), the nature and intensity of climate change and its impacts on ecosys-
tems are highly uncertain. Specific details of the anticipated changes can-
not be known at this time; however, vegetation will continue to reflect site
conditions even with climate change, but the specific vegetation indicators
for a site type will have to evolve with time. Overall, the impacts of climate
change on mature vegetation communities and vegetation—site relationships
are expected to occur at time scales that will allow the classification to be
modified as required and remain relevant for management applications for
at least several decades.

The database used for the BEC classification in this field guide currently
includes more than 60000 sites sampled throughout the province. These
data provide a historical record of the site, soils, and vegetation features that
have occurred on the landscape since the 1960s. This information, along
with biogeoclimatic mapping and the BEC classification, provides an excel-
lent source of baseline information by which future changes in vegetation
can be detected in response to climate change.

A key strength of the BEC system for climate change adaptation is its
linkages between vegetation, climate, and site. Because BEC incorporates
climate and site scales into the same integrated system, the effects of chang-
ing climate on vegetation can be modelled at the biogeoclimatic scale (e.g.,
subzone or variant) and subsequently downscaled to the stand level. In
addition, as climatic shifts occur, enduring site features will remain stable:
a subxeric site in a current biogeoclimatic unit will still be a subxeric site in
a future climate. However, the climatic conditions and, subsequently, the
plant community likely to grow on that subxeric site will shift. This could
mean, for example, a shift from an ICH climate to an IDF climate at the
regional scale, and a change from western hemlock to ponderosa pine on
the subxeric site at the stand (or site series) scale. Although users will be
able to continue using BEC to identify and classify sites, the management
decisions they make will need to evolve with a changing climate and our
improved understanding of those changes.

Whatever the future climate, land managers will remain interested in
understanding ecosystems to properly manage the diversity of ecosys-
tems and ecosystem services. An ecological framework that integrates the
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essential ecosystem components required for this understanding will remain
essential. An evolving BEC system can continue to provide this framework
for diverse applications, including ecosystem representation/conservation,
wildlife habitat assessment, silviculture, interpreting ecosystems for the
occurrence/abundance of culturally important plants, and protecting eco-
systems at risk.

Heart-leaved arnica
Arnica cordifolia

Mountain arnica
Arnica latifolia

22 Land Management Handbook 70



3 HOWTO USE THIS GUIDE

This field guide is designed to help users arrive at consistent site descriptions
and classifications across complex and variable environments. A number of
tools and descriptions are provided. This chapter is essentially the “how-to”
part of the field guide. It describes the procedures and tools for identifying
biogeoclimatic units and the procedures for describing and identifying site
units, using the various tools and information provided in Chapters 4, 5,
and 6, and in the appendices.

Site description and ecosystem classification are different but comple-
mentary processes. Site description produces a simple list of biotic and
abiotic features for an ecosystem. No two ecosystems will have the exact
same list of site characteristics, and each site could be considered unique.
However, to apply knowledge gained on one site more widely, groups of sites
with similar ecological function must be recognized. Ecosystem classifica-
tion distills the commonality among sites into recognizable groups based
on a few ecologically important factors.

Site classification involves two major steps (Figure 3.1). The first is to
identify the biogeoclimatic subzone or variant; the second is to determine
the site unit. These steps are accomplished through field assessment of site
characteristics (site description) and comparison of these characteristics
to the biogeoclimatic mapping available and to the information presented
in this field guide.

Due to the importance of correct site classification for subsequent deci-
sions regarding land use and management, it is essential that site description
data be collected as consistently and accurately as possible.

3.1 How to Identify Biogeoclimatic Units

The first step to identifying biogeoclimatic units involves consulting a map.
Biogeoclimatic zones, subzones, variants, and phases have been mapped
throughout the Southern Interior using the 1:20000 Terrain Resource
Information Mapping (TRIM) as a base; any future updates to official BEC
mapping will be available through the provincial government’s geomatics
system and the Ecology Program’s “BECWeb” site.

Maps should be used to identify the biogeoclimatic unit or units within the
study area, as well as the proximity to adjacent units. As described in Chap-
ter 2, boundaries between ecosystems occur along continuous gradients and
transitions from one unit to another are rarely abrupt. When changes in BEC
mapping are approached, transitional characteristics may become evident,
particularly along north/south gradients and higher/lower elevations.
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After maps are consulted, the variant or subzone should be confirmed
through observation in the field. The user should check the general floristic
features of the area—primarily the dominant tree and understorey plant
species. Subzone/variant identification should be based as much as pos-
sible on the examination of zonal or mesic sites; that is, sites that represent
average soil moisture and nutrient conditions for the subzone or variant
(see Section 2.2). In the steep, mountainous terrain of the south-central
Columbia Mountains, this is often not possible because true zonal sites are
uncommon. Instead, users must also evaluate the vegetation on submesic or
drier sites to help differentiate between adjacent biogeoclimatic subzones/
variants. The primary tools for use in the field include:
« maps showing the distribution of each biogeoclimatic subzone/variant
(Chapter 5);
« written descriptions of each biogeoclimatic subzone/variant (Chapter 5);
« tables for distinguishing the subzone/variant from adjacent biogeocli-
matic units (Chapter 5);
+ Tables 4.8 and 4.9: zonal vegetation comparisons (Chapter 4); and
+ Tables 4.5 and 4.6: comparison of climates (Chapter 4).

If an area is located in the transition between two variants, or if doubt
remains after verification in the field using the information and tools in
Chapters 4 and 5, then both possible variants should be considered when
making site unit diagnosis and management decisions.

If an area does not fit the officially mapped biogeoclimatic subzone/
variant, it is acceptable to manage using an adjacent biogeoclimatic unit
where it is a better fit. However, a valid justification and detailed rationale
must be documented and kept on file for all management-related decisions.
Managing to a different BEC is not surprising nor is it unexpected when the
area in question is near a boundary (e.g., within ~100 m elevation of the
boundary or within 1-2 km in subdued terrain). Where the area in ques-
tion is more extensive or not immediately near a transition to an adjacent
BGC unit, the resource professional should notify the Regional Ecologist
so that the area can be evaluated and, if necessary, the mapping updated.
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1. Identifying the Biogeoclimatic Unit (Subzone/Variant)

Identify possible BGC units pre-field by:

Confirm the BGC unit en route to the site by:

2. Identifying the Site Unit (Site Series/Site Association)

Describe the site by:

Classify the site by:

« referring to most recent BEC map/GIS layer (available on “BECWeb")
« reviewing the geographic extent and descriptions of potential biogeoclimatic units in Chapter 5

« observing vegetation on zonal or mesic sites in the area
« referring to BGC descriptions in Chapter 5, and zonal vegetation comparisons in Chapter 4

L Example: ICHmw2

« selecting a sample area (Section 3.2.1)

« describing the site characteristics (Table 3.1)

« describing the soil characteristics (Table 3.1)

- estimating percent cover for vegetation

« determining soil moisture and nutrient regime (Section 3.2.2 and Keys in Appendix 3)

!

- examining site unit descriptions in Chapter 5 (Forested) or Chapter 6 (Non-forested)
- integrating site, soil, and vegetation information using site unit tools (edatopic grids, flowcharts,
vegetation tables, environment tables, and descriptions; Section 3.2.2)

L Example: ICHmw2/104

FIGURE 3.1 Procedure for identifying biogeoclimatic subzones/variants and

site units.

3.2 How to Describe and Classify Site Units
Site unit classification requires:

1.

accurate description (determination and recording) of site, soil, and
vegetation characteristics; and

. thoughtful use of the various aids and descriptive materials in this guide

to determine the site unit that best matches these characteristics.

Ecosystem description, identification, and classification are not an end
in themselves. The vegetation, soils, and site data collected to identify a site
series have a wide variety of uses. For example, the site information can
be applied directly to harvesting and silviculture decisions, regeneration
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surveys, site sensitivity evaluation, environmental assessment processes,
wildlife habitat studies, and many other applications. With such wide appli-
cation, it is very important that field crews collect site information, not just
vegetation lists. Using established field forms with associated databases is
also encouraged to ensure that consistent and complete data standards and
collection are followed.!

It is important to note that there is much more natural variability in the
forests than is portrayed in this field guide; users should not expect that
a field site will perfectly match all details in the description of a site unit
in this guide. Sites that are classified within a site unit represent a cluster
around a central concept. The site should reasonably match the concept
and principal features of a site unit but may not perfectly match all the
details of the site unit description. Each site should be described to best
reflect the reality of that site; there is no benefit in attempting to replicate
the description presented in this field guide. In this way, it is hoped that
an appreciation for the complexity and interconnectedness of ecosystems
is fostered.

The classifications and descriptions of site units in this guide represent
much of the variability expected to be encountered in the forests within the
biogeoclimatic units addressed in this field guide, but some forest ecosys-
tems likely will not fit any described site unit well. This may be because the
ecosystem is located in a geographic area that is transitional between two
or more biogeoclimatic variants, so that the ecosystem reflects the transi-
tional climate. As described in Section 3.1, the descriptions for both variants
should be compared. Alternatively, a “poor fit” may be because the site from
which data were collected is in a location that is transitional between two
site units or it overlaps two different site units. In this case, the plot might
be relocated to represent more accurately the typical ecosystems within the
area of interest. If this is not practical, then the characteristics of the site
as compared to both site units should be considered; in some cases, it may
be necessary to record both site units.? Lastly, a “poor fit” may result if a
new ecosystem that has not yet been described for the subzone or variant
is encountered. If this is the case, it should be brought to the attention of
the Regional Ecologist.

! Appropriate field forms and databases vary by application. For example, ecosystem data

collection should follow the standards and databasing for the Ecosystem Field Form
(FS882) or Site Visit Form (FS1333) described in LMH 25 (Province of British Columbia
2010), while silviculture prescription development can follow the FS39 in LMH 47 (Cur-
ran et al. 2000).

The Trans/Distr field in the FS882 field form in LMH 25 can be used to record two
separate site units in one plot; this may be necessary for randomly located plots or other
management needs.

o
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3.2.1 How to describe sites
Accurate descriptions of the site, soil, and vegetation features of all ecosys-
tems within an area should be completed in the field. Appendix 3 outlines
the information required for assessing a site, and contains several keys and
codes to assist in the process. These are based on information and keys
provided in Land Management Handbook (LMH) 25, the Field Manual for
Describing Terrestrial Ecosystems (Province of British Columbia 2010). LMH
25 provides detailed information about methods and codes for describing
ecosystems in the field, including forms (FS882 Full Forms and FS1333 SIVI
— Site Visit Forms) with codes and definitions for all fields. The handbook
provides chapters (and forms) for:

« Site Description

» Soil Description

* Vegetation

» Mensuration

« Wildlife Habitat Assessment

« Tree Attributes for Wildlife

+ Coarse Woody Debris

« Site Visit (SIVI) Standards

The following steps are recommended for describing a stand or site:

Step 1. Select a sample area: Locate an area that appears to be representative
of the site being sampled and is as homogeneous in plant cover and oversto-
rey canopy condition as possible. The area should not include pronounced
differences in site, soil, or vegetation that may indicate another site unit,
and should exclude edge effects and disturbances such as roads or paths.
Disturbed sites may be assessed to meet other management objectives
(see Section 3.3), while assessment of non-homogeneous sites may involve
assigning more than one site unit to the plot.

The assessment area should normally be 0.04 ha (20 x 20 m, or 11.28 m
radius for circular plots). The size and shape of the plot can be modified,
particularly for ecosystems that typically occupy a small discrete area, such
as a rock outcrop, or form a narrow linear band, such as riparian areas
adjacent to streams or ponds.

Record the georeferencing information—either in UTM or latitude/
longitude. It is important to collect this information even if it is not expected
to be needed in the future. Questions regarding the collected field data
often arise during reviews or audits, and they cannot be resolved if location
information is inadequate or missing.
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Step 2. Describe site and soil characteristics: Determine and record site and
soil information that is important for site identification. Table 3.1 lists some
of the more important site and soil features to be collected. More detailed
site and soil information may be required for certain purposes (e.g., setting
benchmarks for long-term studies or development projects); in such cases,
more information is available in LMH 25.

TABLE 3.1 Site and soil features that are important in site assessment

Site features Soil features
Elevation Soil texture Humus thickness
Slope position Percent coarse Humus form
fragments
Slope grade (%) Soil depth Type of A and B horizons
Aspect (°) Rooting depth Drainage
Georeferenced location Root-restricting layer Presence of mottles or
type and depth gleying
(if present)
Disturbance history/type Depth to water table Bedrock/coarse

fragment geology

Surficial materials/
terrain type

Step 3. Describe vegetation: Record as many of the plant species (including
tree, shrub, herb, and moss layer species) in the plot as possible. Surveyors
should be familiar with the key indicator species for the subzones/vari-
ants in which they are working (i.e., those listed in Chapter 5). Estimate
the percent cover of each species. Unknown species that are prominent on
the site should be collected for subsequent identification in the office. See
Appendix 3.7 for comparison charts for visual estimation of foliage cover.

Step 4. Determine soil moisture and nutrient regime: Using the site and
soil factors recorded in Step 2, determine the relative soil moisture regime
and relative soil nutrient regime using the keys provided in Appendix 3.1.
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3.2.2 Tools for identifying site units

Once site, soil, and vegetation information has been recorded for a given
area, the site unit (i.e., site series, variation, or phase, or site association for
non-forested units) can be identified and named. Several aids are presented
in Chapter 5 (forested ecosystems) and Chapter 6 (non-forested and other
ecosystems) to assist in the identification of site series for each biogeocli-
matic subzone/variant. These aids include edatopic grids that show the
characteristic range of soil nutrient and moisture for sites, environment
and vegetation tables, flowcharts for identifying site units, and descriptive
summaries of each site series and its important distinguishing features.
The aids provided in Chapter 6 for identifying and classifying non-forested
ecosystems are similar to those for forested ecosystems but are tailored to
each type of non-forest ecosystem.

Edatopic grid: soil moisture regime and soil nutrient regime

The edatopic grid is a two-dimensional schematic representation of soil
moisture (SMR) and soil nutrient (SNR) regimes for all site units within a
subzone or variant (Figure 3.2).

Soil nutrient regime (SNR) indicates the soil’s ability to supply the major
nutrients required for plant growth. It is displayed along the horizontal axis
of the edatopic grid and ranges from very poor (A) to very rich (E). SNR val-
ues are estimated on a relative scale within a given biogeoclimatic subzone/
variant. Many factors can influence the ability of the soil to store nutrients,
including geological source of the parent material; soil depth, texture, and
coarse fragment content; seepage water; and humus form. Appendix 3.1.3
provides keys for determining SNR in the field that illustrate and use the
roles of these factors.

Relative soil moisture regime (rSMR) refers to the relative amount of
soil moisture available for plant growth, and is relative to the climate within
a subzone. Soil moisture regimes represent the soil’s ability to receive and
store moisture, and can be inferred from slope position and gradient, soil
depth and texture, coarse fragment content, aspect, and seepage sources.
Relative soil moisture regime is located on the left vertical axis of the
edatopic grid and ranges from driest (very xeric or 0) to wettest (subhydric
or 7). Zonal sites are centred around mesic relative soil moisture regimes
(rSMR 4), with shedding and receiving sites being relatively drier or wetter.
On xeric sites (rfSMR 1), for example, precipitation may be the only source
of moisture. This moisture may be lost rapidly due to any combination of
factors: shallow soils, steep slopes, or coarse-textured soils. Conversely, a
subhygric site ('fSMR 5) may have additional inputs of subsurface flow that

Land Management Handbook 70 29



may be further retained on a site due to the presence of fine-textured soils
or a concave slope shape. Using available Geographic Information Systems
(GIS) layers either prior to or in the field may help users understand the site
at a broader context and in relation to the rest of the slope. Appendix 3.1.2
provides keys for identifying relative soil moisture regime.

Together, SNR and rSMR can be used to consolidate the site and soil
factors that identify a site series. Site units are displayed with no overlap
of the units on the grid to simplify presentation. The potential for two or
more site units to occupy the same soil moisture and nutrient condition in
the field is illustrated by the sharing of grid cells by more than one site unit
on the edatopic grid.

It should be remembered that edatopic grids are a qualitative representa-
tion of the moisture and nutrient status of sites within a subzone, and are

SNR
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FIGURE 3.2 Example of an edatopic grid.
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inferred from site, soil, and vegetation characteristics. Assessment of SMR
and SNR s inferred from observations but is rarely based on quantitative data.

The actual soil moisture regime (aSMR) is provided on the right vertical
axis of the edatopic grid; it is a reflection of the absolute water availability
and is not scaled to the climate of the subzone. Actual soil moisture regime
is based on a water balance approach (Klinka et al. 2000), and uses the
presence and extent of water deficits and groundwater in the rooting zone
to derive a calculated value that can be converted into categories that range
from driest (Excessively Dry or ED) to wettest (Very Wet or VW). Actual
soil moisture regime estimates on the edatopic grids in this field guide are
based on calculated values using Version 5 of the online ClimateBC data
(Wang et al. 2012)? as an input to the Hargreaves equation (Hargreaves and
Allen 2003). Values were compared to estimates and adjusted in some cases.
Actual soil moisture regime categories are defined in Table 3.2.

Actual soil moisture regime can be used to understand the relationship
between site and climate across subzones and variants. For example, the
CwHw — Devil’s club — Lady fern site association in the ICH has a “Moist”
aSMR. However, this site association occurs on hygric (rSMR 6) sites in
the dry and moist ICH (e.g., ICHmw2), on subhygric (rSMR 5) sites in the
wet ICH (e.g., ICHwk1), and on mesic sites (fSMR 4) in the very wet ICH
(e.g. ICHvVKk1). The differences in site conditions are reflected in different
landscape positions—this site association occurs in riparian areas in the
ICHmw2, on lower-slope receiving sites in the ICHwk1, and on mid-slope
zonal sites in the ICHvKkI. This is due to differences in precipitation and
actual soil moisture availability. Understanding the relationship between
rSMR and aSMR allows users to integrate the local site conditions with
regional climate. This can help users evaluate future site conditions under
arange of potential climate change scenarios since the rSMR (relative mois-
ture availability within a given climate) will not differ with climate change,
but the aSMR (actual soil moisture) will.

Flowcharts for identifying site series

Flowcharts have been created to help users identify site series for each sub-
zone or variant. The flowcharts start by dividing the biogeoclimatic sub-
zone/variant into groups based on broad soil moisture categories: dry, moist,
wet. Users can rapidly select the category for the site being described. Each
broad category typically has arrows to two or more text boxes, each with a
series of statements about site characteristics associated with each site series.

3 Accessed online from the Centre for Forest Conservation Genetics, University of British
Columbia.
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TABLE 3.2 Classification of actual soil moisture regimes (aSMR) based on water

deficit calculations®®

Differentiating criteria

Class

Water deficit occurs. Rooting-zone groundwater absent
during the growing season.

Soil-stored reserve is used up and drought begins if
current precipitation is insufficient for plants needs

Deficit > 7 months (AET/PET < 30%)

Deficit > 5 months but < 7 months
(AET/PET < 55% but > 30%)

Deficit > 3 months but < 5 months
(AET/PET < 75 but > 55%)

Deficit > 1.5 months but < 3 months
(AET/PET < 90 but > 75%)

Deficit > 0 months but < 1.5 months
(AET/PET > 90%)

No water deficit occurs. Rooting-zone groundwater
usually absent during growing season.

Utilization (and recharge) occurs (current need for water
exceeds supply and soil-stored water is used)

No utilization (current need for water does not
exceed supply; temporary groundwater table
[> 60 cm deep] may be present)

No water deficit occurs. Rooting-zone groundwater
usually present during growing season.

Groundwater table > 30-60 cm deep
Groundwater table > 0 but <30 cm deep

Groundwater table at or above the ground surface

extremely dry

excessively dry

very dry

moderately dry

slightly dry

fresh

moist

very moist
wet

very wet

a Modified from Klinka et al. (2000).
b ET - actual evapotranspiration; PET - potential evapotranspiration.
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The flowcharts generally contain abbreviated information extracted from
the vegetation and environment tables and site unit descriptions. The flow-
charts emphasize features that can be identified quickly and easily.

Vegetation tables and species names

Throughout this field guide, common names are used in the text. Scientific
names are provided in vegetation tables. Where the scientific name is not used
in a vegetation table (e.g., in a BGC section in Chapter 5 or a non-forest group
in Chapter 6), common name and the scientific name are provided in the text.

Plant species names used in this field guide follow the current provincial
standard for both scientific and common names. Useful references for plant
identification include the eFlora BC website, Plants of Southern Interior
British Columbia (Parish et al. 1996), Illustrated Flora of British Columbia
(Douglas et al. 1998-2002), and the Flora of North America website. How-
ever, nomenclature for the scientific names of plants of North America is
undergoing a wide-spread updating process, and the names for many plant
species in published books are not current. Provincial plant lists are updated
annually to incorporate scientific or common plant name changes. For the
most up-to-date nomenclature, see the table of taxonomic and nomenclature
names in the “Official Provincial Plant Species Codes” on BECWeb or from
the British Columbia Conservation Data Centre.

Vegetation tables provide a general guide to the dominant and indicator
species that best characterize each site unit. The actual abundance of plant
species on any given site will vary depending on several factors including
the successional status of the site, the type and degree of disturbance his-
tory, and chance. The tables display classes of presence/mean cover values
for characteristic plant species (or groups of species) for trees (woody plants
> 10 m in height), shrubs (most woody plants and regenerating trees < 10
m in height), herbs (including forbs, grasses, and dwarf shrubs), and the
moss layer (including mosses, lichens, liverworts, and hornworts). Both
the scientific (left side) and common (right side) names are displayed on
the tables. The symbols used in the vegetation table to represent constancy
(the percentage of sampled plots in which the species occurred) and mean
percent cover are shown in Table 3.3.

Species grouped across genera, but with similar lifeform and ecosystem
indicator value, are listed in Appendix 1.1, while species grouped within
a genus are listed in Appendix 1.2. Appendix 1.3 shows the current and
retired/old names for species that have recently had name changes. A list
of plant illustrations shown in this field guide is provided in Appendix 1.4.
A full list of species scientific and common names referred to in this field
guide, along with species codes, is available on the BECweb site.
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TABLE 3.3. Symbols used in vegetation tables

Mean cover: = (1] [T 1] (T11] [TLTT] *
<1% 1-3% 3-10% 10-25% >25% 25-50% of plots and >1% cover

Constancy® m > 70% of plots
m 50-70% of plots

@ Species constancy represents the percentage of sampled plots in which the species occurs.

The vegetation tables in Chapter 5 are derived from data collected in
the sample plots that were used to classify and describe site units within a
biogeoclimatic unit. The plots were sampled in stands of mature vegetation.
Some plants may be unique to a particular site unit. This usually occurs at
the extremes of the environmental gradient (e.g., in the driest or wettest
ecosystems). Most sites, however, do not have exclusive plants, and it is
usually the relative abundance as well as the presence or absence of a group
of plants that distinguishes one site series from another.

Environment tables

An environment table is provided for each subzone/variant to summarize
the common site and soil features of each site series or site series phase
(where applicable). Because of compensating factors, a site series may occur
across a wide range of conditions, including variation in soil textures, slope
positions, and aspects, but the general trends can help users recognize “typi-
cal” site conditions and the resulting common site sensitivities and char-
acteristics.

In the environment tables presented in this guide, a number of common
variables are listed, but parentheses () are used to indicate less common
conditions. Note that the environment conditions provided in this guide
do not cover all situations where a site series may occur.

Soil moisture regime: The typical range of rSMR is provided for each site
series. Parentheses are used where a value is less common. Keys for deter-
mining rSMR are provided in Appendix 3.1.

Soil nutrient regime: The typical range of SNR is provided for each site
series. Parentheses are used where a value is less common. Keys for deter-
mining SNR are provided in Appendix 3.1.
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Slope position: Slope position affects soil water movement on a slope and
is critical for determining hydrologic flow and moisture availability. In the
environment tables and associated keys (e.g., ISMR keys in Appendix 3.1.2),
this refers to the “mesoslope” scale, which is relative to the immediate
catchment area of a site. Upper slopes shed water and are drier; lower slopes
receive additional water and dissolved nutrients and are wetter and richer;
middle slopes are in balance. Slope position is evaluated for the slope seg-
ment that directly affects water movement on the site. Table 3.4 defines the
eight slope positions and their abbreviations used in environment tables.
Figure 3.3 provides a schematic depiction of each mesoslope position.

TABLE 3.4. Definition of slope positions and abbreviations used

Mesoslope
position Abbreviation Definition

Crest CR The generally convex uppermost portion of
a hill; usually convex in all directions with no
distinct aspect.

Upper up The generally convex upper portion of the
slope immediately below the crest of a hill; has
a specific aspect.

Middle MD Area between the upper and lower slope; the
surface profile is generally neither distinctly
concave nor convex; has a straight or some-
what sigmoid surface profile with a specific
aspect.

Lower LW The area toward the base of a slope; generally has
a concave surface profile with a specific aspect.

Toe TO The area demarcated from the lower slope by
an abrupt decrease in slope gradient; seepage
is typically present.

Level Lv Any level meso-scale area not immediately
adjacent to a meso-scale slope; the surface
profile is generally horizontal and straight with
no significant aspect.

Depression  DP Any area concave in all directions; may be at
the base of a meso-scale slope or in a generally
level area.

Gully GU An area in a double toe slope position where
the receiving area is also sloped (perpendicular
to the toe slopes).
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FIGURE 3.3 Mesoslope positions.

Typical slope/aspect and common compensating conditions: In many
cases, the interaction between environmental factors is the most critical
component in determining site conditions. For example, submesic sites
often occur on medium-textured soils on mid slopes of warm aspects or
on moderately coarse, upper, shedding slopes of cool to neutral aspects. To
highlight the importance of these interacting effects, data are summarized
by “typical slope/aspect” and “common compensating conditions.” Only
the most common conditions are listed; any given site series may occur in
a number of different conditions.

Soil texture: The most commonly encountered soil textures on each site
series are presented, with less common soil textures shown in parenthe-
ses (). Due to compensating factors, additional soil textures (that are not
listed) may occur. Soil textures listed refer to the typical soil textures that
occur in the rooting zone of trees, and do not reflect all horizons in a stan-
dard soil profile. Keys to soil texture are provided in Appendix 3.2.
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Surficial materials: Appendix 3.5 provides a key to surficial materials.
Surficial material abbreviations used in the environment tables and land-
scape profiles are defined in Table 3.5. Surficial materials can be important
in determining key environmental characteristics, including soil nutrient
availability, soil texture, and soil drainage. The definitions and distribu-
tion of surficial materials are also discussed in Section 4.5.

TABLE 3.5 Abbreviations used to describe surficial materials (modified from

Howes and Kenk 1997)
Abbreviation Surficial material
C Colluvial
E Eolian
F Fluvial
FG Glaciofluvial
L Lacustrine
LG Glaciolacustrine
M Morainal
o Organic
R Bedrock
D Weathered bedrock (in situ)
A Anthropogenic (human modified)

Coarse fragment content: A categorical summary of coarse fragment con-
tent is provided to represent the percentage of the soil occupied by coarse
particles (> 2 mm diameter) (see Appendix 3.2 for more information and
keys). Coarse fragments often vary throughout the soil profile, and the
values provided in this guide refer to the primary rooting zone of trees,
typically the upper 30—60 cm of soil. The categories are defined in Table 3.6.

Important features: This reflects common features that are important to
ecosystem function and management, such as the presence of restricting
layers (for rooting or water movement), solar insolation, cold air accumu-
lation, surficial material veneers, and water table or seepage depth.
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TABLE 3.6 Coarse fragment content categories used in environment tables

Category Coarse fragment content
Sparse <10%

Low 10-25%

Moderate 25-50%

High 50-70%

Fragmental >70%

Site series written descriptions

Near the end of each biogeoclimatic subzone/variant section the overall
concept of each site series is described for each forested site series. The
descriptions begin with general environmental features and commonly
associated terrain, soils, and vegetation characteristics. The site and soil
features described are commonly associated with, or distinctive of, the unit
(e.g., warm aspects, riparian-associated, or shallow soils). The typical plant
species are also described, with notes about their cover or distribution.
Species with the greatest indicator value are shown in bold type. They are
not necessarily the most abundant or (in some cases) most consistently
present species, but collectively, they are the most useful in characterizing
or identifying the site unit. Sections on “Variability” and “Differentiating
from Other Site Series” are also provided for each site unit.

Comments on “Management Issues” are provided to give an overview
of the general concerns or opportunities regarding each site series. They
range from concerns about drought or excessive moisture to opportunities
for maintaining high tree species diversity. Some site series are “not recom-
mended for harvest.” This does not mean that they are not to be harvested;
rather, these sites may have timber with economic value, but specific site
issues (e.g., too dry, too wet, other hazards) make regeneration of these sites
extremely difficult, and resource professionals should carefully consider the
hazards and risks prior to prescribing harvest activities.

3.2.3 Using appendices and keys for additional information
Additional information is provided in Appendices 1-3. Appendix 3 (keys
and codes) is intended to provide field users with the information required
to use the tools in Chapter 5 (forested site series) and Chapter 6 (non-for-
ested sites). The appendices include the following information:
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Appendix 1: Plant species names and illustrations
1.1 Species grouped across genera
1.2 Species grouped to genera
1.3 Recently changed plant names
1.4 Index of plant illustrations
Appendix 2: Crosswalks
2.1 Biogeoclimatic subzones/variants
2.2 Site series
Appendix 3: Keys and codes—presents keys that are useful for describing
site, soil, and vegetation cover information. Users are encouraged to refer to
the keys frequently while collecting field data. The keys focus on:
3.1 Soil moisture and nutrient regimes
3.2 Soil texture
3.3 Humus form classification
3.4 Rock identification and characteristics
3.5 Common surficial materials
3.6 Tree species codes
3.7 Visual estimates of percent cover

3.2.4 Integrating site and vegetation information
The aids described above will assist the user in making a preliminary iden-
tification of the site series or perhaps lead the user to a choice between two
similar units. Final confirmation of the site unit must be done by comparing
the site, soil, and vegetation information collected with site unit summary
descriptions provided in the guide for each subzone/variant. The user should
look for the site series that has the best fit of plant indicator species and site
and soil features. Where stands have been disturbed by harvesting, fire, or
broad-scale biotic or abiotic factors, plant species presence and abundance
is often less useful in field site identification than soil and site characters.
Site identification derived from both environmental and vegetation analy-
sis will usually coincide. However, where vegetation analysis gives a wide-
ranging or unreliable result because of challenging floristic conditions (e.g.,
recently logged or burned), users must place greater emphasis on environ-
mental analysis. If vegetation analysis gives a strong and distinct result that
differs significantly from environmental analysis, users should look more
closely at the environmental analysis to attempt to explain the discrepancy.
For example, a flat, coarse-textured site that initially appears relatively dry
based on environmental properties may have plants that indicate a moist
soil moisture regime. A closer examination of the soil (e.g., deeper soil pit)
may reveal the presence of a fine-textured layer that creates a temporary
perched water table.
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If neither vegetation analysis nor environmental analysis provides a rea-
sonably accurate identification, the area may be in a climatic transition. If it
is, users should check site series in the grid for the adjacent biogeoclimatic
subzone/variant. Environmental gradients are common in natural envi-
ronments. Users should explain anomalies if they occur and document
rationales for management decisions on these sites.

3.3 How to Identify Site Series in Seral and Disturbed Stands

The vegetation tables in this guide are based on sampling of mature ecosys-
tems. Disturbances such as fire, wind, insects, and pathogens are an integral
component of the structure, function, and composition of forests. In areas
with wetter climatic conditions, old-growth forests historically covered
extensive areas. In the driest climates, fires were historically frequent and
low severity, creating “stand-maintaining” conditions with widespread,
open forests. In most cases, mixed-severity disturbances are common, where
a combination of stand-replacing and stand-maintaining fires occur.

Younger seral vegetation, including second-growth forest, occurs where
forest harvesting or stand-replacing / high-severity natural disturbances
have occurred. The descriptions of vegetation in the ecosystems presented
in this guide are based on measurements of mature forests (later seral or
old-growth forests), and so will differ in some characteristics from young
seral forests.

Younger seral plant communities (particularly the shrub—herb stages
that develop soon after disturbance) do not always reflect the moisture
and nutrient status of the site as clearly as do mature forests. Following
disturbance, for example, some species increase in response to greater light
(e.g., pinegrass [Calamagrostis rubescens] in the IDF and MS), while other
species may decrease with exposure to light (e.g., devil’s club [Oplopanax
horridus] in the ICH). During early establishment, the vegetation often
reflects changes in light availability or soil disturbance, and not the soil
nutrient and moisture regime of the site. Opportunistic or weedy species
are also commonly abundant.

For site series identification on sites with younger seral plant commu-
nities, it is necessary to rely more on physical site indicators such as slope
position, aspect, and soil features than on plant indicators. Observation of
adjacent undisturbed forests can also be helpful, as long as the site and soil
conditions are equivalent. Brief descriptions of seral vegetation differences
are generally provided in the “Variability” sections of the site series written
descriptions.

Where disturbed sites are sampled, it is important to record the type
of disturbance, and if known, the date of disturbance. Disturbance codes
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are provided in the Keys and Codes section of LMH 25 (Province of Brit-
ish Columbia 2010). If codes are unknown, a brief description should still
be used (e.g., write a note indicating that the site was selectively logged
and burned 3 years ago, has extensive cattle grazing, or other disturbance
types).

Although it is recognized that succession is often a non-linear and com-
plex process (see Chapter 2), mid-seral forests also differ from mature and
old stands, and often have the following characteristics:

« a greater density of more uniformly sized trees;

« alack of very large live trees and very large dead trees; and

+ adense, uniform (i.e., gap-less) canopy, with darker understoreys and
less understorey vegetation.

3.4 Mapping Site Units

An ecosystem map is a useful tool for effective resource planning and man-
agement. A map provides a permanent record of the location and distribu-
tion of ecosystems, and thus acts as a spatial framework for developing
site-specific management prescriptions for all potential resource values. A
map also provides a means for the long-term monitoring of management
impacts and the subsequent refining of management interpretations.

Ecosystem maps can be developed and used at multiple scales for many
management applications. The most common applications of site-level
ecosystem mapping are site plan maps for forest harvesting activities (e.g.,
silviculture prescriptions and harvest layout plans) and ecosystem inventory
maps based on Terrestrial Ecosystem Map (TEM) or Predictive Ecosystem
Map (PEM) methods. For silviculture site plans, accurate maps showing the
spatial distribution of site series are important for long-term monitoring of
forest regeneration success. Both of these applications use the biogeoclimatic
zone, subzone, variant mapping that accompanies this field guide, along
with the site units provided in Chapter 5 (forested site series) and Chapter
6 (non-forested ecosystems).

As for any sampling methodology, an effective routine of pre-stratifica-
tion, followed by ground truthing, will provide a more time efficient and
accurate depiction of the spatial distribution of site series. Useful tools for
pre-stratification would include aerial photography and imaging, contour
maps, VRI forest cover mapping, and (if available) LIDAR-derived terrain
and tree maps. These steps are applicable for both ecosystem mapping and
silviculture prescription development.

At broad, inventory scales, TEM or PEM provide maps of site series for
forested ecosystems, site classes (occasionally site associations) for non-
forested ecosystems, and map codes for anthropogenic units. TEM is based
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on aerial photography interpretation and involves hand delineation of eco-
system map units with up to three ecosystems mapped per polygon. PEM
maps are based on computer-algorithms that incorporate multiple spatial
layers. They typically include a component of aerial image interpretation
for “exceptions,” or areas with atypical environmental conditions such as
shallow soils, avalanche chutes, wetlands, or rock outcrops. PEM polygons
are pixel-based and can be used as raster or vector. Coarse-scale inventory
maps (PEM and TEM) are typically developed at 1:20000 scales and cover
broad areas. Finer-scale TEM maps (1:5000 or 1:10000) are often created
for specific projects such as environmental assessment.

PEM and TEM spatial products have been developed on an ongoing
basis across the Southern Interior. These map layers are useful for broad
planning purposes, but the degree of ground-checking and accuracy assess-
ment varies from one area to the next; prior to any stand-level management
activities, field verification is essential. Maps based on older versions of
BEC may require updating or replacing for management applications. See
the B.C. Ministry of Environment website for more information about
TEM and PEM.
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4 THE ENVIRONMENT OF THE SOUTH-CENTRAL COLUMBIA
MOUNTAINS: REGIONAL OVERVIEW

The environment of southeast British Columbia is highly diverse. The
following sections provide an overview of the south-central Columbia
Mountains, including the biogeoclimatic subzones/variants, climate, physi-
ography, patterns of bedrock geology, surficial materials, soils, and zonal
vegetation. A description of the typical pattern of site series is also provided.

4.1 Overview of Biogeoclimatic Units

Eighteen BGC subzones/variants/phases are described in this field guide.
They occur within three zones: Interior Mountain-heather Alpine (IMA),
Engelmann Spruce — Subalpine Fir (ESSF), and Interior Cedar — Hemlock
(ICH) (Table 4.1). Drier areas occur to the east and west of the field guide
area where the Interior Douglas-fir (IDF) and Montane Spruce (MS) zones
are common; these are referenced in some of the sections in this chapter
for comparison. Maps for each forested subzone/variant are available in
Chapter 5 and in GIS through the BECWeb site. High-elevation subzones
are described in Section 6.7.

ICH forests in the south-central Columbia Mountains are characterized
by very high tree species diversity, commonly referred to as the “Kootenay
mix.” Cw, Hw, Fd, Lw, P, Pw, Ep, At, and Act! are common across all vari-
ants. Bg and Py are common in the warmer biogeoclimatic units (ICHxw,
ICHxwa, ICHdwl). Bl and Sxw are moderately common in the ICHdm and
occur at upper elevations and on cold sites in the ICHmw2 and ICHmw4. A
transitional subzone with three variants typically occurs between the ICH
and the ESSF: the ESSFwh (wet hot; wh1, wh2, wh3) has abundant Se, BI,
Hw, and Cw on mesic sites, along with Fd, Lw, Pl, and occasionally Pw on
drier sites. This mix of species is also common at lower elevations in the
ESSFwm4, which does not have a transitional wet hot ESSF mapped. In the
cooler ESSF (ESSFwc4, ESSFwm?2, ESSFwm3, mid-upper ESSFwm4), tree
species are primarily Bl and Se, with various amounts of P, and limited Pa
and La. The ESSF woodland and parkland subzones occur at higher eleva-
tions, where Bl is dominant, Se is moderately common, and Pa and La are
typically restricted to drier sites.

The largest subzones/variants/phases in the south-central Columbia Moun-
tains are the ICHmw?2, ICHdw1, ESSFwc4, ESSFwcw, and ESSFwh1. The small-
est are the ICHxwa, ESSFwh2, ESSFwmp, and ESSFwm3 (Table 4.1).

! Tree species codes are described in Appendix 3.6.
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TABLE 4.1 Area covered by each biogeoclimatic subzone/variant/phase in the
south-central Columbia Mountains

Subzone/
Zone variant/phase  Name Area (ha)®
Alpine IMAuR® Undifferentiated Interior Mountain-heather Alpine 122478
ESSFwh1 Columbia Wet Hot Engelmann Spruce — Subalpine Fir 214661
ESSFwh2 Saint Mary Wet Hot Engelmann Spruce — Subalpine Fir 47324
ESSFwh3 Salmo Wet Hot Engelmann Spruce — Subalpine Fir 87397
ESSFwcd Selkirk Wet Cold Engelmann Spruce — Subalpine Fir 350338
ESSFwm2 Purcell Wet Mild Engelmann Spruce — Subalpine Fir 99968
ESSF ESSFwm3 Ymir Wet Mild Engelmann Spruce — Subalpine Fir 72673
ESSFwm4 Yahk Wet Mild Engelmann Spruce — Subalpine Fir 162823
ESSFwcw® Wet Cold Woodland Engelmann Spruce — Subalpine Fir 236103
ESSFwmw® Wet Mild Woodland Engelmann Spruce — Subalpine Fir 118326
ESSFwcp? Wet Cold Parkland Engelmann Spruce — Subalpine Fir 164457
ESSFwmp® Wet Mild Parkland Engelmann Spruce — Subalpine Fir 62985
ICHxwa Very Dry Warm Interior Cedar — Hemlock - Warm Phase 14709
ICHxw Very Dry Warm Interior Cedar — Hemlock 110116
ICHdw1 West Kootenay Dry Warm Interior Cedar — Hemlock 327255
“ ICHdm Dry Mild Interior Cedar — Hemlock 182608
ICHmw2 Slocan Moist Warm Interior Cedar — Hemlock 455423
ICHmw4 Ymir Moist Warm Interior Cedar — Hemlock 101437
TOTAL 2931081

@ Excluding major water bodies. Based on BEC ver 10.
b Includes only the area of the IMA and woodland/parkland variants where they occur in the south-central
Columbia Mountains; total areas for alpine, woodland, and parkland “variants”are listed in Table 4.2.
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TABLE 4.2 Area covered by alpine, woodland, and parkland variants

Subzone Variant Geographicarea/field guide Area (ha)?
ESSFwcw2 North Columbia Mountains 170253

ESSFwew ESSFwcw3? North Columbia Mountains 72386
ESSFwcw4 South-central Columbia Mountains 236103

TOTAL 4787M

ESSFwcp2 North Columbia Mountains 138867

ESSFwap ESSFwcp3® North Columbia Mountains 136778
ESSFwcp4 South-central Columbia Mountains 164457

TOTAL 440102

ESSFwmw1¢ East Kootenay 27853

ESSFwmw2 South-central Columbia Mountains 70644

ESShwmw ESSFwmw3 South-central Columbia Mountains 26056
ESSFwmw4 South-central Columbia Mountains 21626

TOTAL 146179

ESSFwmp1© East Kootenay 7712

ESSFwmp2 South-central Columbia Mountains 55217

ESShwmp ESSFwmp3 South-central Columbia Mountains 3003
ESSFwmp4 South-central Columbia Mountains 4765

TOTAL 70697

IMAun IMAun Interior Mountain-heather Alpine 374958

2 Excluding major water bodies. Based on BEC version 10.

b Where the ESSFwcp3 occurs in the Prince George Timber Supply Area, no woodland is mapped; ESSFwcws3 values
will be higher in this variant once mapping is revised.
¢ ESSFwm1 will be covered in the East Kootenay field guide.

High-elevation biogeoclimatic units are described at broader scales than
other ecosystems in this guide. Site series classifications are provided in
Chapter 5 for the woodland (ESSFwcw and ESSFwmw), but this field guide
only briefly describes the IMA and parkland (ESSFwcp and ESSFwmp) (see
Section 6.7). Subsequent publications are expected to provide classification
details for high-elevation site associations. The woodland and parkland units
are primarily described at the subzone level rather than the variant level in
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this field guide, but can also be described as separate variants based on the
ESSF variant at lower elevations. For example, the ESSFwcw covers a very
extensive area across the Columbia Mountains; it occurs above the ESSFwc2,
ESSFwc3, and ESSFwc4.! Table 4.2 shows the area of each variant of the
woodland and parkland unit described in this guide.

4.2 Climate Overview

Southeast British Columbia is an extremely diverse area in which climatic
conditions change across very short distances. Key climate gradients include
elevational shifts, north—south latitudinal changes, increasing west-to-east
continentality, transitions from plateaus to mountain ranges, potential
for cold air pooling, and amount of rainshadow effects. To express this
variability at broad, regional scales, the area has been divided into three
climate subregions: Dry, Moist, and Wet (Figure 4.1). Climate subregions
correspond to differing biogeoclimatic zone and subzone/variant sequences
across changes in elevation.

The Dry climate subregion occupies rainshadows of the Coast and
Columbia Mountains. In the west, the subregion includes the Okanagan
Highland and the Kettle River, lower Granby River, and southernmost
Columbia River areas in the southern Monashee Mountains. To the east,
the Dry climate subregion occurs in the Rocky Mountain Trench and
much of the southern Rocky and Purcell Mountains in the East Kootenay.
The Moist climate subregion occurs in the central Monashee and Purcell
ranges, the south and central Selkirk Mountains, the lower Elk Valley in the
Rocky Mountains, and along much of the Kinbasket Reservoir in the Rocky
Mountains and northern Selkirks. The Wet climate subregion occurs in the
northern Monashee and Selkirk Mountains and incorporates the wettest
portions of the Inland Temperate Rainforest, which also extends north and
west into the Northern Interior and Cariboo areas.

Within the BEC system, each biogeoclimatic subzone/variant reflects a
“bioclimate envelope”—a set of climatic conditions that supports relatively
homogeneous patterns of vegetation communities on similar sites. Although
there is considerable variation in climate, both across the geographic range of
asubzone/variant and across wet/dry or hot/cool years, similarity in climate
conditions within a given biogeoclimatic unit has been demonstrated in
several studies (e.g., Hamman and Wang 2006; Delong et al. 2010). Tran-
sitional climates occur in areas where two climate subregions are found in
the same valley. For example, the central Selkirk and Monashee Mountains
are at the wetter end of the climate envelope for the ESSFwc4 and ESSFwh1
(Moist climate subregion) where the ICHwk1 and occasionally the ICHvk1
(Wet climate subregion) occur at lower elevations.

! The ESSFwc4 is included in this field guide, but new descriptions and classification for the
ESSFwc2 and ESSFwc3 will be provided in future field guides.
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FIGURE 4.1 Climate subregions of southeast British Columbia.

A categorical approach was used to develop descriptions of climate for
biogeoclimatic units. Categories for average seasonal (winter, spring, sum-
mer, fall) temperature and precipitation are provided in Table 4.3. Table
4.4 presents categories for average snowfall and snowpack. Summaries of
the climate variable categories for the ESSF are provided in Table 4.5. Table
4.6 presents summaries of the climate variable categories for the ICH for
subzones/variants in and adjacent to the south-central Columbia Moun-
tains. Categories are based on province-wide data and are presented to show
relative similarities and differences across subzones/variants.
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TABLE 4.3 Categories for mean seasonal temperature and precipitation

Winter temperature categories

Winter precipitation categories

Very cold: < -10°C
Cold:-10--8°C
Cool:-8--5°C
Mild: -5-1°C

Very mild: >1°C

Very dry: <150 mm
Dry:150-300 mm
Moist: 300-450 mm
Wet: 450-600 mm
Very wet: 600-900 mm

Extremely wet?: > 900 mm

Spring temperature categories

Spring precipitation categories

Cold: < 0°C
Cool: 0-2.5°C
Mild : 2.5-5°C
Warm :5-7.5°C
Hot: > 5°C

Very dry: <100 mm
Dry:100-150 mm
Moist: 150-200 mm
Wet: 200-300 mm
Very wet: 300-500 mm

Extremely wet?: > 500 mm

Summer temperature categories

Summer precipitation categories

Cold: <10°C
Cool:10-12.5°C
Warm: 12.5-14.5°C
Hot: 14.5-16.5°C
Very hot: > 16.5°C

Very dry: <130 mm
Dry:130-150 mm
Moist: 150-200 mm
Wet: 200-275 mm
Very wet: 275-350 mm

Extremely wet?: > 350 mm

Fall temperature categories

Fall precipitation categories

Cold: <1°C
Cool:1-2.5°C
Warm: 2.5-5°C
Hot: 5-7.5°C
Very hot: > 5°C

Very dry: <150 mm
Dry:150-250 mm
Moist: 250-350 mm
Wet: 350-450 mm
Very wet: 450-800 mm

Extremely wet®: > 800 mm

@ Occurs only in coastal climates.
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Although not included here, many other climate variables are important
for defining a bioclimate envelope: extreme climate values, moisture deficit
indices, continentality, frost variables, and humidity, for example. Annual
and interannual variability can also influence vegetation—climate relation-
ships. Additional climate variables can be obtained from both historical
station data and modelled outputs.

TABLE 4.4 Categories for mean snowfall and snowpack

Snowfall

category Description of snowfall and snowpack

Shallow Mean annual snowfall is < 150 cm. Snowpack, if present, is usu-
ally shallow (< 30 cm) and ephemeral. Snowpacks > 50 cm are
uncommon.

Moderate Mean annual snowfall is 150-300 cm. Snowpack is usually < 75

cm, but > 75 cm snowpack can be persistent for multiple weeks.
Snowpacks > 50 cm occur every year, on average.

Moderately  Mean annual snowfall is 300-450 cm. Snowpack is usually < 150
deep cm, but > 150 cm snowpack can be persistent for multiple weeks.

Deep Mean annual snowfall is 450-750 cm. Snowpack is deep (> 150
cm) and persistent for most of the winter (November/December
through March/April). Average late-winter (March/April) snow-
packis >2m.

Very deep Mean annual snowfall is > 750 cm. Snowpack is typically > 250 cm
and persistent for most of the winter (November through May/
June). Average late-winter snowpack (March/April) is >3 m.

Climate information presented in this field guide is based on modelled
values from ClimateBC (Version 5.10, accessed online December 2014)
(Wang et al. 2012) with 1961-1990 climate normals. ClimateBC is a mod-
elling tool that uses actual climate-station data with Global Circulation
Models to downscale climate variable estimates for historic and future
conditions across a continuous surface throughout British Columbia and
North America. Values were also compared to Environment Canada his-
torical climate station data summaries (available online) and the Reynolds
climate summaries (Reynolds 1989) for the same time period (1961-1990)
where data were available. Where station and modelled data showed large
discrepancies for a seasonal attribute, categories in Tables 4.5 and 4.6 were
adjusted. Modelled data were selected as the primary source because the
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number and distribution of weather stations is extremely limited, particu-
larly across mid- and upper-elevation areas.

Climate normals from the 1961-1990 period were used as a baseline in
the biogeoclimatic subzone/variant descriptions because this time period
is considered to be the best balance between reliable, moderately well-
distributed climate-station data and actual conditions under which forests
and ecosystems have developed (i.e., minimal climate change influence
compared to more recent times). Climate change data from 1990 to pres-
ent and in future projections are not included here but can be calculated
or sourced from weather-station data or modelled approaches (e.g., Cli-
mateBC, ClimateWNA).

4.3 Physiographic Regions

Physiographic regions represent unique assemblages of geology, landforms,
surficial materials, and soil development. These factors, along with climate,
influence the distribution of ecosystems. Southeast British Columbia cov-
ers an extremely diverse landscape. For the purposes of this field guide,
southeast British Columbia is described using four physiographic regions:
the Columbia Mountains, the Highlands (Okanagan and Shuswap), the
Rocky Mountains, and the Rocky Mountain Trench (see Holland 1976;
Ryder 1978; Church and Ryder 2010) (Figure 4.2).

This field guide covers much of the southern and central Columbia
Mountains and part of the Shuswap Highland. The Columbia Mountains
include the Monashee, Selkirk, Purcell, and Cariboo Ranges (Figure 4.2).
The Cariboo Mountains are addressed only in the broad classification pre-
sented for the ESSFwcw. The Monashee, Selkirk, and Purcell Ranges each
trend north—south. The Selkirk and Purcell Mountains are separated by
Kootenay Lake (and the Beaver River in the north), while the Monashee
and Selkirk Mountains are divided by the Columbia River. Subdivisions
of these areas are described in the text and in tables (e.g., Table 4.7) where
they are relevant to the ecology, climate, or geology of a broader physio-
graphic region. Subsequent field guides will address (1) the southern Rocky
Mountains, the Rocky Mountain Trench, (2) the southern Monashee Moun-
tains and the Okanagan—Shuswap Highlands, and (3) the North Columbia
Mountains and northern portion of the Rocky Mountains.

The Monashee Mountains are comprised mainly of folded sedimentary
and metamorphic rock with intrusions of coarse-grained igneous rock. The
northern portion of this range contains higher, sharper peaks, while moun-
tains in the south have less relief with more rounded and subdued peaks. The
Monashee Mountains are drained by the Columbia River to the east and the
North Thompson and Fraser Rivers and the Okanagan Basin to the west.

52 Land Management Handbook 70



A British

0 50 Columbia

[ Columbia Mountains

[ Highlands
Rocky Mountains
% [ Rocky Mountain Trench
%
2
Ooo ALBERTA
%,
% %
Shushwap %
Highland O Revelstoke
9w
Kam.loops % ﬂ%.
% Z
2 7 2
sl 2 )&
3 < ©
0 %ﬂ =
Kelowna . %
° % 3
%
.
Okanagan '?n
Highland ° ®
Nelson Cranbrook

Grand Forks.
()

FIGURE 4.2 Physiographic regions of southeast British Columbia.

The Selkirk Mountains contain deeply incised valleys with steep sidewalls.
This range is underlain by sedimentary and volcanic parent material in the
central and northern portions, and is dominated by coarse-grained igneous
intrusive rock (batholiths) to the south. These are high, rugged mountains
that increase in elevation from south to north, although the south Selkirk
Mountains are higher and have sharper peaks than mountains at similar
latitudes in the southern Monashee and Purcell Mountains. The Selkirk
Mountains are drained by the Kootenay and Columbia Rivers.
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The Purcell Mountains originally formed as the western coast of North
America in the Mesoproterozoic eon (up to 1.5 billion years ago); conti-
nental drift and subsequent metamorphic processes have created complex
geological history in the Purcell Mountains. The Purcells are dominated
by sedimentary and metamorphic rocks, including shale, mudstone, silt-
stone, and phyllite. Coarse-grained intrusions of granodiorite and areas of
limestone are also common. As in the Monashee and Selkirk Ranges, the
largest peaks occur in the north. Steep east—west trending valleys drain
into Kootenay Lake and the Duncan River valley to the west and either the
Kootenay or Columbia River systems to the east.

The Shuswap Highland forms the foothills in the transition from the
Thompson Plateau to the west and the Monashee Mountains to the east.
The Shuswap Highland is characterized by gentle to moderately high, roll-
ing mountains, often with steep valley slopes. Steeper mountainous terrain
occurs in the north as the foothills approach the Monashee Mountains. The
area is underlain predominantly with gneiss and schist. Numerous large lakes,
including Murtle, Shuswap, Adams, and Mabel, occupy the valley bottoms.
The Okanagan Highland is located south of the Shuswap Highland.

4.4 Bedrock Geology

Geological forces, including plate tectonics, uplift, and erosion, over
millions of years have led to the formation of the mountain ranges of Brit-
ish Columbia. The distribution of bedrock types exposed at the surface is
the result of sedimentary, metamorphic, volcanic, and igneous intrusive
processes and their interactions over very long time periods. The nature
of bedrock strongly influences site characteristics, including the extent of
rock outcrops and shallow soils, the steepness and complexity of slopes,
the physical (texture, coarse fragments) and chemical (nutritional status)
nature of weathered materials and soils, and the type and frequency of mass
wasting, erosion, and redistribution of materials.

A wide variety of bedrock types occurs in southeast British Columbia.
Common types include fine to coarse sedimentary and metamorphic sedi-
mentary (metasedimentary) rocks, coarse-grained intrusive rocks, meta-
morphic igneous rock complexes, limestone, dolomite and other calcareous
rocks, and volcanic rocks. The most common bedrock types in the moun-
tain landscapes throughout the region are summarized by physiographic
area in Table 4.7 (see Ryder 1978 for more information). Keys to rock types,
including detailed summaries of rock characteristics and their effect on
ecosystems, are also provided in Appendix 3.4.
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4.5 Common Surficial Materials

Surficial materials are unconsolidated mineral or organic materials that
overlie bedrock (Soil Classification Working Group 1998). They form the
parent materials of soils, and thus help define the physical, chemical, and
biological nature of ecosystems. Surficial materials have been transported,
deposited, and modified over time by glaciation, gravity, water, wind, living
organisms, and other natural or anthropogenic disturbances. These materi-
als can be closely related to bedrock geology such as in weathered bedrock
or veneers of locally derived glacial till and colluvium. They can also be
greatly modified by their mode of transport and deposition. For example,
river gravels or glaciolacustrine silts and clays that have been washed and
sorted by water can have properties from a number of sources, including
local and distant parent materials.

Eleven types of surficial materials are common in southeast British
Columbia: morainal (till), colluvial, eolian, fluvial, glaciofluvial, lacustrine,
glaciolacustrine, bedrock, weathered bedrock, organic, and anthropogenic
(Howes and Kenk 1997; Province of British Columbia 2010). These are listed
with abbreviated codes in Table 3.5. They are frequently described based on
the depth of the deposit, with blankets (b) being greater than 1 m deep and
veneers less than 1 m deep. Veneers (v) can be further divided into shallow
veneers (x) that are up to 20 cm in depth.

Each surficial material type is formed through distinct processes and
typically has a set of environmental characteristics that influence soil prop-
erties such as soil texture and drainage:

+ Morainal materials were deposited directly by glaciers. Morainal materi-
als are also called “till” and are further separated into ablation till (from
ice melting in situ), deformation till (reworked from previous glaciation
events), and basal till (deposited at the bottom of the glacier).
Glaciofluvial and glaciolacustrine materials are the result of meltwaters
at the time of glacial retreat. Glaciofluvial materials were deposited by
moving waters and tend to have rounded coarse fragments, while glacio-
lacustrine materials resulted from sediment fallout in stagnant or slow-
moving waters behind ice dams and generally lack coarse fragments.
Fluvial and lacustrine deposits are typically more recent than the last
glaciation and are generally derived from rivers and lakes that are still
visible on the landscape.

Colluvium results from mass wasting (rockfalls, landslides, mudslides)
and the effects of gravity on soils, including very slow soil creep on slopes
steeper than 50%. Colluvium typically has angular coarse fragments.
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+ Eolian materials are deposited by wind; they typically lack coarse frag-
ments and are comprised of silt and fine sand particles.

* Bedrock is divided into unweathered rock materials and rock that has
weathered in situ.

+ Organic materials are the result of the accumulation of previously living
matter in basins and depressions; some mixing of soil may occur, but
sand, silt, and clay particles do not comprise a significant component.

+ Anthropogenic materials have been modified by humans.

Appendix 3.5 provides a detailed overview of surficial material types.

The distribution of surficial materials in southeast British Columbia
is closely tied to glacial and post-glacial history. Figure 4.3 shows how
each surficial material type is typically distributed across local mountain-
ous landscapes. Morainal materials are usually dominant where glaciers
scoured peaks and created extensive valleys. Glaciofluvial materials can
be abundant, particularly at the bottom of larger U-shaped valleys and
as kame terraces along mountain sidewalls at mid to upper elevations.?
Fine-textured glaciolacustrine silts and sands are uncommon but occur
where ice-dammed lakes formed, usually at the confluence of the main
valleys and large tributaries.?

Eolian deposits are locally common, particularly on gentle slopes and
terraces. They are most commonly derived post-glaciation. Deposits of
fine ash are also common throughout the Columbia Mountains and the
Highlands. These consist of materials from the Mount Mazama eruptions
7700 years ago, as well as Mount St. Helens, primarily from eruptions in the
1400s, with minor amounts from the 1980s.* Mazama ash is usually deeper
in the soil profile and has an orange—brown colour, while Mount St. Helens
ash often forms a thin (< 2 cm) discontinuous layer with the A soil horizon
(see Page-Dumroese et al. 2007).

Colluvium is characteristic on steep slopes, which are common in moun-
tainous terrain. Colluvium is the second most common surficial material
(after morainal) throughout the area covered by this field guide. Exposed
bedrock is also common at higher elevations and on steep-sided valley walls
at all elevations, particularly along large river valleys (e.g., Arrow, Kootenay
Lake, Duncan, Slocan).

2 Kame terraces form where glacial meltwaters flowed off lobes of glacial ice at mid to

upper elevations of the glacier.

These are visible, for example, in the southern Slocan Valley (from Highway 6) and at mid
elevations near the confluence of the Columbia and Kootenay Rivers around Castlegar.
Mount Mazama is located at Crater Lake, Oregon; Mount St. Helens is in Skamania
County in Washington State.

w
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FIGURE 4.3 Generalized distribution of surficial materials in the mountainous
terrain of the south-central Columbia Mountains.

Since deglaciation, water, gravity, wind, and biota have further modi-
fied the landscape. Present-day rivers have formed floodplains and fans.
Rockfalls and landslides have created fans, cones, talus slopes, and undu-
lating landslide deposits. Organic materials continue to accumulate in wet
depressions. These are uncommon, and the largest organic deposits are
in major valley bottoms such as the Creston and Slocan Valleys. Human-
related development of settlements, agriculture, road building, mining, and
hydroelectric projects has changed surficial materials.

Map layers of surficial materials are available through the Terrestrial Eco-
system Information (TEI) data managed by the B.C. Ministry of Environ-
ment (available online and through the Provincial geomatics warehouse).
These maps provide details at the landscape scale, although assessment is
best done in the field to capture finer scale differences at stand scales.

4.6 Patterns of Soil Development

Soils provide vital ecosystem services, including water and nutrient storage
and the physical medium for plant rooting. They support the cycling of
gases, nutrients, and water. Soil formation is the combined result of topogra-
phy, parent material, time, climate, and biota. For example, warmer, wetter
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climates tend to have faster soil development than cooler, drier climates,
while finer-textured, softer, darker rocks often weather to soils with higher
nutrient content than coarse-textured, hard, light-coloured rocks.

Soil characteristics are critical for determining ecosystem characteris-
tics. Soil is classified according to its development based on The Canadian
System of Soil Classification (Soil Classification Working Group 1998). Soil
or terrain map units are named by their parent material, development pro-
cess, BEC zone, and drainage, and are described in the following historic
soil survey reports: Biophysical Resources of the East Kootenay Area: Soils
(Lacelle 1990), Soils Resources of the Nelson Map Area (Jungen 1980), and
Soil Resources of the Lardeau Area (Wittenben 1980). Soil types are closely
tied to the physiography, geology, surficial materials, climate, and vegetation
patterns described in other sections in this chapter.

Soil classification types vary by elevation and climate. In the Columbia
Mountains, Brunisols are the most common soil type at lower elevations
in the ICH, with Eutric (higher-nutrient) Brunisols more common in hot-
ter, drier climates, and Dystric (more acidic) Brunisols typical in moist,
warm climates. The ESSF is dominated by Humo-Ferric Podzols that reflect
acidic parent materials, coniferous forests, higher precipitation, and cooler
temperatures. Ferro-Humic Podzols can be more common in the wettest
ESSF (or upper ICH) climates. At higher elevations in parkland and alpine
environments, soil development is often slower, and Regosols are common.
Soil Orders and Great Groups are described in detail in The Canadian
System of Soil Classification (Soil Classification Working Group 1998).
Keys to soil classification are provided in the Keys and Codes section of
LMH 25 — Field Manual for Describing Terrestrial Ecosystems (Province of
British Columbia 2010).

4.7 Zonal Vegetation in Subzones of the ICH and ESSF
Comparisons of zonal vegetation are shown in Tables 4.8 (ICH) and 4.9
(ESSF) to illustrate the effects of regional climate on vegetation in biogeo-
climatic units described in this field guide and in adjacent areas. Zonal
vegetation summaries are provided at the subzone (not variant) scale. Full
species lists for zonal site series are provided in Chapter 5 for each biogeo-
climatic subzone/variant.

Zonal vegetation comparison tables show the major patterns of tree,
shrub, herb, and moss layer species distribution across subzones. For example,
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Fd and Lw occur on mature forested zonal sites in the drier ICH subzones,
such as ICHxw, dw, dm, and occasionally mw, but not wetter subzones, such
as ICHwk or vk. In contrast, oak fern is characteristic of zonal sites in the
ICHwk and vk but is absent or sparse in drier climates.

4.8 Typical Site Series Pattern across Landscapes in the
Mountainous Terrain of Southeast British Columbia
The pattern of site series distribution across mountainous terrain is based
primarily on topoedaphic® factors: (1) slope gradient and aspect, (2) slope posi-
tion, and (3) soil depth and texture. The following are some common principles
that influence ecosystem distribution in mountainous terrain:
« upper slopes tend to shed moisture, while lower slopes receive and
accumulate moisture, and mid slopes both shed and receive moisture;
 warm aspects have increased evapotranspiration rates and drying; and
« coarse soils shed moisture faster than fine-textured soils.

These factors contribute to the determination of relative soil moisture
regime (rSMR)® on a site. As a relative measure, the pattern of drier and
moister sites is similar in similar terrain, even though the amount of actual
soil moisture availability will differ across biogeoclimatic units due to dif-
ferences in regional climate. The wettest sites provide a simple example of
this. In ICH climates, the wettest site series is typically the CwSxw — Skunk
cabbage ecosystem, while ESSF climates support SeBl — Horsetail plant com-
munities on similar gentle, lower-slope, moisture-receiving sites. Similarly,
the driest ecosystems in the ICHdw! support Fd and Py on sites with exten-
sive bedrock, while P, Pa, and minor amounts of Se or Bl occur on similar
bedrock-dominated sites in the ESSFwm3.

These principles translate into a predictable pattern of site series (and
their associated plant communities) across topoedaphic sites within a sub-
zone/variant and are reflected in the definition (and numbering) of site
series throughout this field guide. Figures 4.4 and 4.5 show schematics of
this pattern within a single biogeoclimatic subzone/variant and across a
standardized landscape of multiple biogeoclimatic subzones/variants. Table
4.10 summarizes the common site characteristics and rfSMRs for the typical
site series pattern in most biogeoclimatic subzones/variants.

> The interaction between topography and soil factors.
6 See Section 3.2.2 for a detailed definition of actual and relative soil moisture regimes.
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TABLE 4.10 Site series number, site characteristics, landscape prominence, and
relative soil moisture regime (rSMR) for the typical site series pattern
of ecosystems in mountainous terrain of southeast British Columbia

Typical site Landscape
Site series characteristics prominence rSMR
102 Upper slopes with prominent Uncommon 1
exposed bedrock and minimal, very
shallow soils
103 Steep, warm (insolated) sites with Uncommon 2(1)

shallow or coarse soils, usually on
upper or upper/mid slopes

104 Mid slopes of warm aspects with Common - 3(2-4)
moderate slope gradients and medium | very common
soil textures; due to compensating
factors, also occurs on upper,
moisture-shedding sites on cool to
neutral aspects

101 Mid slopes of neutral (cool) slopes Common - 4
with moderate slope gradients and very common
medium soil textures

10 Receiving sites on lower slope positions; | Uncommon 5
often gentle slopes; seepage or water
table at depth throughout the grow-
ing season

m Toe slopes and lower slope positions Uncommon 6 (5)
with seepage or water table within
the upper 30-50 cm of the soil profile
throughout the growing season

12/113 Gentle or level sites with water table Very 6-7
at or near the soil surface throughout | uncommon
the growing season

4.8.1 Site series landscape prominence: common and uncommon
site series

The most common site series across landscapes in the south-central Colum-
bia Mountains are the submesic (typically 104) and mesic/zonal” (always
101) site series. These site series generally occur on mid slope positions
with deep soils. The submesic site series occurs on warm aspects and/or

7 The zonal site series supports the plant community that best reflects the regional climate
of that subzone/variant.
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coarser or shallower soils, while the zonal site series is most common on
cool to neutral aspects of mid slopes. Both of these site series also occur on
a number of sites with common compensating conditions. The submesic
site series is also common on upper, shedding, or coarse sites on cool to
neutral aspects, while the mesic site series occurs on gentle slopes, regard-
less of aspect, and on warm aspects on lower slope positions or on sites with
moderately coarse soils.

Drier and wetter sites are generally less common but can be locally abun-
dant in some landscapes. Dry and rocky or steep and coarse sites often cover
smaller areas of the landscape than circum-mesic sites. The ICHxwa is an
exception to this, where these site series are more common than mesic sites
across its mostly steep, warm aspect distribution. In general, ICH forests also
tend to have more trees growing on sites with abundant exposed bedrock
than moister climates in the ESSF.

Moist to wet sites (110 and higher site series numbers) are usually associated
with riparian areas, or occasionally mid-slope seepage sites. These sites are
generally limited in distribution in steep, mountainous terrain and are more
common in terrain with a flat valley bottom. Moist to wet sites (fSMR 5-6)
tend to form narrow bands along streams in moderately steep terrain and are
absent or very limited in distribution in very steep terrain (e.g., < 2 m buffer
on streams) where mesic or drier conditions are more common adjacent to
streams. The wettest sites ({SMR 7-8) are very uncommon in all subzones/vari-
ants in the south-central Columbia Mountains, although they were more com-
mon at low elevations in the ICH prior to land clearing for human settlements
(housing and agriculture) and the development of hydroelectric reservoirs.

There is no correlation between the frequency with which an ecosystem
occurs on the landscape and the extent of cells that it occupies on the edatopic
grid. Site series that cover a small portion of the grid may cover a large area
of the landscape if that combination of SMR and SNR is common. Similarly,
site series that cover a large portion of the edatopic grid may be uncommon
on the landscape if those conditions are uncommon. Ecosystems at the dry
or wet extremes often cover more cells on the edatopic grid but are rare or
uncommon on the ground, while the 101 site series may occupy only the
4 B-C cells but can be the most common ecosystem across the landscape.

4.8.2 Exceptions to the patterns

The site series patterns (and associated numbers) described in Table 4.10
and shown in Figures 4.4 and 4.5 are consistent across most biogeoclimatic
subzones/variants in the south-central Columbia Mountains, although a
number of exceptions occur. These exceptions are addressed by including
additional site series for a biogeoclimatic unit or by lumping two typical
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site types into one site series. Exceptions to the patterns described above
include the following:

Cold-air units: Cold air often accumulates in valley-bottom sites in the
ICH where Sxw and Bl dominate tree layers but standard ICH tree species
such as Cw, Hw, Fd, and Lw grow on the valley sides. Cold-air site series are
usually described for subhygric and/or hygric sites and are included in the
ICHmw?2 (112 site series) and ICHmw4 (111 and 113 site series). Cold-air
units are shown on the edatopic grids with square brackets [ ].

Diversity in the wettest forested units: In many ICH subzones/variants,
two very wet site series often occur with different dominant understorey
plants: either skunk cabbage (with deeper organic surface horizons) or
horsetails (usually with cold-air influences). Where both occur in a bio-
geoclimatic unit (ICHxw, ICHdwl, ICHmw2), two site series are described.

Poor nutrient availability: Additional ecosystem types occur in biogeo-
climatic subzones/variants where sites with poorer soil nutrient availability
are common. In the ESSFwm3, a site series is described for steep, cool aspect
sites with coarse, often poor soils. These sites have abundant ericaceous
shrub cover (usually white-flowered rhododendron, false azalea, and/or
black huckleberry), high moss layer cover (particularly leafy liverworts),
and sparse herbs. In following the “rules” of BEC site series numbering, this
site series is coded 104 (drier and/or poorer than the next site series on the
edatopic grid), which shifts the submesic site series to 105.

Phases for sites with different environmental characteristics but simi-
lar vegetation: In some biogeoclimatic subzones/variants, insufficient data
or infrequent distribution of dry, rocky sites result in lumping of two typical
types of site series. In these cases, phases are provided for users who require
additional information (see Section 2.1.2 for a definition of phases). In the
ICHdm and ESSFwm4, the “trees on rock” (typical 102) and steep, warm,
shallow/coarse sites (typical 103) are grouped into one site series (102).
In these biogeoclimatic subzones/variants, users can separate the 102 site
series into two phases: 102a for xeric sites with abundant exposed bedrock
(and occasionally talus), and 102b for subxeric sites on steep, warm-aspect
sites with shallow/coarse soils. In the ESSFwc4, vegetation differentiation
is limited between subxeric and submesic sites, and phases can be used for
the 103 site series: 103a for subxeric sites and 103b for submesic sites. In
each of these biogeoclimatic subzones/variants, there is no 104 site series.
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ESSFwh1
Columbia Wet Hot
Engelmann Spruce - Subalpine Fir

Geographic Distribution

The ESSFwh1 forms a transitional band between the ICH and “true” ESSF in
the Selkirk, Monashee, and Purcell Mountains. In the Monashee Mountains,
it extends from Three Valley Gap and Mount MacPherson to the Monashee
Pass. In the Selkirk Mountains, it ranges from Mount MacKenzie, south
to Coffee Creek on Kootenay Lake, throughout the Slocan Valley, and to
Sunshine Creek in the Lower Arrow Lakes. In the Purcell Ranges, it occurs
from the headwaters of the Duncan River to Howser Creek.

The ESSFwh1 occurs below the ESSFwc4 and above the ICHmw2,
ICHmw3, ICHwk1, or ICHvKk1. To the south, it is bordered by the ESSFmh in
the Monashee Mountains, the ESSFwh3 in the south Selkirk Mountains, and
the ESSFwh2 in the Purcell Mountains. In the north, the ESSFvm replaces
the ESSFwh1 at similar elevations.

Distribution of the ESSFwh1
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Elevation Range

The ESSFwh1 generally occurs from 1400 to 1600 m on cool aspects, 1450—
1650 m on neutral aspects, and 1500—1700 m on warm aspects. On the east
side of Duncan Lake and in the Kokanee Range, it is approximately 50-100
m higher on all aspects. The ESSFwh1 occurs in the valley bottoms at the
upper reaches of most drainages, often at lower than typical elevations due
to the influence of cool air.

Climate'

The ESSFwhl1 occurs in the Moist climate subregion and is characterized
by cool, wet seasons (summer, fall, and winter), heavy snowfall, and a deep
snowpack that typically persists from November through to April or early
May. Rain-on-snow events occur during most winters but are typically
infrequent within a single winter. Growing-season moisture deficits can
occur on subxeric and drier sites.

Forest and Vegetation Characteristics

The ESSFwh1 forms a highly productive ESSF-ICH transition. Se, Hw,
Bl, and Cw are common on mesic and submesic sites, along with white-
flowered rhododendron and black huckleberry. Fd usually dominates dry,
warm sites, typically with a diverse mix of Lw with minor Bl and/or Se.
White-flowered rhododendron is often absent on these sites where black
huckleberry and falsebox dominate. Pl is moderately uncommon and may
be present in earlier seral stands. Wet sites often contain mixtures of Se
and Bl, with occasionally abundant Hw and varying amounts of Cw, except
where cold air limits Cw and Hw. Species that are more abundant in the
ICH, such as oak fern, prince’s pine, rattlesnake-plantain (Goodyera oblon-
gifolia), and queen’s cup, mix with species more typical in the ESSF, such
as Sitka valerian, mitreworts, bracted lousewort, and false hellebore. Dense
Sitka alder (Alnus viridis ssp. sinuata) often grows along roadsides. Where
the ESSFwh1 occurs above the ICHvk1 or ICHwk1, wetter herb, shrub, and
tree species are more common, particularly more devil’s club, oak fern, and
lady fern and less Fd and Lw on warm-aspect sites.

Some stands in the ESSFwh1 look very similar to the ICH. Stands of
almost pure Hw or mixed Hw and Cw occasionally occur on mesic to
submesic sites within landscapes otherwise dominated by more typical
mixed Se, Bl, Hw forests. Many warm-aspect sites dominated by Fd and/
or Lw often look like ICH but typically lack very dry species, such as sas-
katoon (Amelenchier alnifolia), tall Oregon-grape (Mahonia aquifolium),
and pinegrass (Calamagrostis rubescens), which occur on comparable sites

! See Section 4.2 for more information on climate variables.
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in the ICH. In general, Cw and Hw are common codominants of stands in
the lower portions of the ESSFwh1, and are often restricted to the shrub and
suppressed tree layer at upper elevations closer to the ESSFwc4.

Disturbance

Relatively long intervals occur between stand-replacing fires in the ESSFwh1.
Occasional mixed-severity burns occur on warmer aspects and on slopes
that extend to lower elevations, particularly at the southern extent of the
ESSFwhl. In these areas, fire-scarred Fd, Lw, and sometimes Cw are seen.
Prior to the timber harvesting activities of the last 50 years, old-growth
Se, Bl, Hw, and Cw stands were very common in the ESSFwhl.

Small forest gaps caused by windthrow, insects, and pathogens are
important for creating stand structural complexity in the intervals between
stand-replacing fires. Endemic levels of western balsam bark beetle can cre-
ate small openings that drive regeneration and multi-aged stands. Where Pl
is abundant on dry sites, mountain pine beetle has had significant impacts
in localized areas. Spruce bark beetles are known to inflict high mortality,
particularly following fire or blowdown, or where slash retention is high
after harvest, while Douglas-fir bark beetles can cause significant mortality
on dry, warm-aspect sites where Douglas-fir is abundant. Spruce weevil can
be a growth impediment in planted stands, and gall rusts affect growth of PL.
Armillaria root rot creates small gaps in mature stands and can be a major
impediment to regeneration of all species, particularly Fd, Lw, and Hw.

The combination of deep snowpacks and steep terrain results in wide-
spread avalanche tracks and a high risk of snowpress on regenerating stands
on steep slopes.

Soils, Geology, and Landforms
The wide geographic range of the ESSFwhl1 covers highly varied geology:
coarse intrusive materials (granodiorite and granite) are common in the
central Selkirk Mountains, along with limestone and fine- to medium-
grained metasedimentary rocks. Gneiss is dominant in the Monashee
Mountains, along with coarse-grained, acidic intrusive rocks (granodiorite,
granite, and quartz monzonite) and volcanic rocks (andesite and basalt).
The most common landforms are morainal veneers and blankets on
gentle to steep slopes and rubbly colluviums in steep terrain. Thin, eolian
cappings of fine sandy loam materials are also widespread. Over much of the
area, sandy loam to loamy sand textures occur near the surface and become
coarser with depth. Shallow soils interspersed with exposed bedrock are
common along the valley walls in the Kootenay, Slocan, and Arrow Lakes

Land Management Handbook 70 71



ESSFwh1

valleys, while kame terraces of coarse, gravelly, or sandy glaciofluvial depos-
its occur frequently along valley walls. In the central Selkirk Mountains,
finer-textured parent materials frequently lead to soils with a significant
silt or clay component.

Wildlife Habitat

The wet climate and highly productive forests of the ESSFwh1 provide valu-
able habitat for wide-ranging flagship species such as mountain caribou,
grizzly bear, and wolverine. Mountain caribou use the ESSFwhl1 in early
winter. The ESSFwh1 has high habitat potential for wolverine. Vegetated
avalanche chutes provide important spring forage for grizzly bear, and sites
dominated by huckleberry are used throughout the summer. Mountain
goats occur in the ESSFwhl, near steep, rocky escape terrain.

Old-growth forests characterized by complex, multi-layered stands and
an abundance of large wildlife trees (i.e., dead and dying trees with hollow
stems/cavities and broken tops), hollow logs, coarse woody debris, and asso-
ciated root balls support dependent cavity-nesting, roosting, and denning
birds and mammals as well as their predators (e.g., northern goshawk).
Common bird species in the ESSFwh1 include hermit thrush, Swainson’s
thrush, yellow-rumped warbler, dark-eyed junco, and Townsend’s warbler.
Several listed vascular plant species, including endangered whitebark pine,
occur in the ESSFwh1.

Oak fern
Gymnocarpium dryopteris
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Distinguishing the ESSFwh1 from Adjacent Biogeoclimatic Units

In the ESSFwc4, -no Hw or (w
most sites have: - less falsebox and thimbleberry
- more B, white-flowered rhododendron, woodrushes, arnica, and
liverworts
dry sites have: -no Fd, Lw, queen’s cup, or prince’s pine
wet sites have: - less devils club, lady fern, and cow parsnip
- more Sitka valerian, false hellebore, and arrow-leaved groundsel
In the ESSFwh3, - more pipecleaner moss
most sites have: - less feathermosses
dry sites have: - bear-grass

- more Pl, Lw, and birch-leaved spirea

wet sites have: - more false azalea
- less Sitka valerian

In the ESSFmh, - more pipecleaner moss
most sites have: - less feathermosses
zonal sites have: - more falsebox

- less oak fern
dry sites have: - grouseberry

-more Pland Lw
- less white-flowered rhododendron

Inthe ICHmw 2, - no white-flowered rhododendron
most sites have: -more Lw, Fd, Cw, Hw, Pw, Ep, western yew, baldhip rose, wild sarsaparilla,
and fairybells
- less Sx and BI, except in cold-air sites

dry sites have: - more saskatoon, Oregon-grape, Douglas maple, soopolallie, kinnikinnick,
and pinegrass
-noBl
In the ICHwK1, - no white-flowered rhododendron
most sites have: - more Cw, Hw, Pw, and western yew
- less Sx and BI, except in cold-air sites
zonal sites have: - more oak fern
dry sites have: - more prince’s pine and bunchberry

- less heron’s-bill moss

Land Management Handbook 70 73



ESSFwh1

Edatopic Grid

Soil Nutrient Regime

very poor poor medium rich  veryrich

RELATIVE A B C D E ACTUAL
very xeric
moderately dry
xeric
3
E subxeric slightly dry
g
(-5 —
g
§ submesic
a ' '
E ffffffff > e - 1 fresh
3 !
v mesic
77777777 . |
subhygric | moist
hygric ‘ very moist
subhydric ‘ wet
Site series
101  BlHw - Rhododendron - Foamflower
102 Bl - Huckleberry — Rock-moss
103  BIFd - Huckleberry - Falsebox
104  BIHw - Huckleberry - Pipecleaner moss
110  Se - Devil’s club - Lady fern
111 SeBl - Horsetail - Canby’s lovage
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Site Series Flowchart

VERY DRY to +SMR1(Q2)
DRY FORESTS « Bl (Se, P, Pa) stands -
« exposed (bed)rock is prominent
: :}’;W;;SESS;G «no Hw, Cw, queen’s cup, or prince’s pine
soils
+SMR2(3)
: E?‘S’g;’ieenodr“’“ « Fd,BI (Lw,Se, PI) canopy '
absent « steep, warm aspect; shallow and/or coarse soils —>
« prince’s pine, pipecleaner moss present, and/or < 2%
cover of queen’s cup
SLIGHTLY +SMR3(2)
DRY to MESIC « Se, Hw (BI, (w) stands RN
FORESTS « < 5% foamflower, > 2% queen’s cup cover
. «no oak fern
- mid slopes
gusuallyl)lwnh .SMR4
eep solls - Se, Hw, BI (Cw) stands
- moderate cover of oak fern, five-leaved bramble, and/ |—>
or foamflower (5-10 %)
«no lady fern, devil's club, or leafy mosses
MOIST +SMR5 (6)
to WET «Se, Bl (Hw) stands
FORESTS « lower slopes and receiving sites
« lady fern and/or devil's club abundant (> 10% cover)
« level, lower, - no horsetails or arrow-leaved groundsel
and toe slopes
. r
S
. often . ISe, ITI standsI |
- " « level to gentle toe slopes
ﬁ:: r(i?nt:(:gglsth - abundant horsetails (> 7% cover) —)
« Sitka valerian, Canby’s lovage, globeflower, and/or
arrow-leaved groundsel with moderate to abundant
cover
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BIHw - Rhododendron - Foamflower 101

General Description

SMR 4. 101 forests typically occur on mid slopes of neutral to cool aspects
with moderate-textured soils. Due to compensating factors, this site series
also occurs on lower slopes of warm aspects with extensive shading from
adjacent mountains or with coarse soils. Soils are typically Humo-Ferric
Podzols or Orthic Dystric Brunisols with well- to moderately well-drained
silt loam, fine sandy loam, or sandy loam textures, and moderate coarse
fragment content. Humus forms are usually moderately thick (3-7 cm)
Hemimors.

The overstorey and understorey tree layers typically include Se, Hw, and
Bl; Cw may be present. Shrub cover is usually moderate to extensive, with
black huckleberry and white-flowered rhododendron dominant. Oak fern,
foamflower, queen’s cup, and five-leaved bramble are typically present.
Mosses are varied and include pipecleaner, heron’s-bill, and ragged-mosses.

Differentiating from Other Site Series

Slightly drier sites (104) typically have Fd, Lw, and/or falsebox, lack oak
fern and five-leaved bramble, and have low (< 3%) cover of foamflower.
Moister sites (110) occur on receiving sites with seepage within the upper
75 cm of the soil profile, and typically have abundant oak fern, lady fern,
and foamflower (> 10% cover), as well as moderate to high cover of devil’s
club, thimbleberry, or spiny wood fern (> 5%), and minor black gooseberry,
oval-leaved blueberry, clasping twistedstalk, and/or mitreworts.

Variability

Leading species in mature stands can be Se, Hw, Bl, Cw, or a combination of
these. Old-growth stands with high Hw (and/or Cw) cover and minor white-
flowered rhododendron cover occasionally occur within the ESSFwhl. These
forests have many ICH characteristics but fit with the ESSFwh1 where they
occur within a landscape matrix with abundant Se, Bl, and white-flowered
rhododendron.

Management Issues

These sites have high productivity for the ESSF and few limiting factors
for tree growth. This site series is also amenable to the growth of a wide
variety of species, and species diversity should be fostered. Snow creep and
avalanching may cause damage to tree regeneration on steeper slopes.
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102 Bl - Huckleberry - Rock-moss

General Description

SMR 1 (2). 102 forests occur on sites with abundant bedrock or blocky talus
where total tree cover is 10% or greater in the overstorey. Soils are variable
but shallow within any given stand, and comprise a mixture of bare rock
and thin veneers. Soil textures vary considerably based on bedrock types.
Where granodiorite is the dominant rock type, soils have sandy loam tex-
tures; where finer rock types predominate, soils have silt loam or clay loam
textures. The occurrence of this site series is very dependent on soil depth
and often occurs as a mosaic with rock outcrops and the 103 site series in
areas of variable soil depth.

Tree cover is typically comprised of sparse Bl and Se. In the Selkirk
Mountains, Pa can be common. Huckleberry and falsebox are common
shrubs, along with occasional dry-site species such as junipers. Herbs
are usually sparse, with small amounts of white hawkweed, louseworts
(mostly sickletop [Pedicularis racemose] and bracted [P. bracteosa]), saxi-
frages (Saxifraga spp.), and one-sided wintergreen. Mosses are abundant,
particularly heron’s-bill mosses, rock-mosses, and haircap mosses, as well
as clad lichens.

Differentiating from Other Site Series

The 102 is the driest forested site series recognized in the ESSFwh1. Drier
sites include non-forested rock outcrops (Ro) and talus (Rt) slopes with
< 10% tree cover in the stand. Slightly moister sites (103) lack abundant
bedrock at the surface and tend to occur on steep, warm aspects with coarse
and/or shallow soils. Moister sites also have small amounts of queen’s cup,
one-sided wintergreen, violets (Viola spp.), and/or prince’s pine, more pipe-
cleaner moss, and less haircap mosses and clad lichens. Hw and Cw are often
present on increasingly moister sites.

Variability

Plant species vary within sites based on soil depth in small microsites; occa-
sionally, moister species may occur in deeper pockets of soil. White-flowered
rhododendron is often absent on these very dry sites.

Management Issues

This site series is not recommended for timber harvesting due to limita-
tions in available soil and soil moisture for tree regeneration and growth.
These sites may provide habitats for rare and at-risk plant species (e.g., Pa).
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BIFd - Huckleberry - Falsebox 103

General Description

SMR 2 (3). 103 forests occur on warm aspects, typically with coarse and/
or shallow soils. They occasionally occur on neutral aspects in broad val-
leys (e.g., Arrow and Kootenay Lakes) with higher sun exposure and/or on
sites with very coarse soils. Soils are usually derived from colluvium but
may be glaciofluvial on valley side-walls and terraces. Dystric Brunisols
are common.

Fd and Lw are often dominant or codominant with Pl, Se, and BI; Bl is
often abundant in the regeneration layer. Black huckleberry and falsebox
have abundant cover, but white-flowered rhododendron is often absent or
present with sparse cover. Utah honeysuckle (Lonicera utahensis) is com-
mon. Small amounts of prince’s pine, white hawkweed, queen’s cup, and
one-sided wintergreen are usually present.

Differentiating from Other Site Series

Slightly drier sites (102) are characterized by prominent bedrock or talus and
abundant rock mosses. Slightly moister sites (104) occur on gentler slopes
and/or cooler aspects with deeper soils. Submesic and mesic sites typically
have more Hw, little to no Fd, and contain queen’s cup, foamflower, and/
or five-leaved bramble.

ESSFwh1/103 stands often look like ICH forests due to the lack of white-
flowered rhododendron and abundance of Fd and/or Lw. However, the pres-
ence of Bl either in the regeneration layers or canopy is distinctive, along with
greater cover or presence of black huckleberry, Utah honeysuckle, mountain
ash, and queen’s cup, and lower cover or absence of species such as saskatoon,
Oregon-grape, soopolallie, Douglas maple, and pinegrass.

Variability

At upper elevations, Se, Bl, and white-flowered rhododendron can be
more abundant, with less Fd and Lw. At lower elevations, Bl and Se may be
restricted to the regeneration or Subcanopy layer. Earlier seral stands often
have more P, particularly in the southern half of the ESSFwh1. White-
flowered rhododendron cover tends to increase with elevation.

Management Issues

This site series is amenable to the growth of a wide variety of tree species and
species diversity should be fostered. Regeneration issues may be encountered
due to growing-season moisture deficits. Snow creep and avalanching may
cause damage to regeneration on steep slopes in winter, while soil erosion
can be a concern on steep slopes during the growing season.
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104 BIHw - Huckleberry - Pipecleaner moss

General Description

SMR 3 (2). 104 forests typically occur on mid slopes of warm aspects with
medium- to moderately coarse-textured soils. Due to compensating factors,
this unit also occurs on upper, shedding sites on cool to neutral aspects
or with coarse- to very coarse-textured soils. Soils are usually well-drained
Dystric Brunisols or Humo-Ferric Podzols with loamy to sandy loam tex-
tures and moderate to high coarse fragment content.

Hw, Se, and Bl are typical. Hw can range from dominant with high cover
to sparse; Cw may be present in the overstorey and/or understorey, while
Fd and Lw may occur at low densities. Shrub cover is typically moderate,
while herb cover is varied but usually low. Typical species include black
huckleberry, falsebox, and white-flowered rhododendron, with small
amounts of queen’s cup, one-sided wintergreen, foamflower, violets, and
rattlesnake-plantain. Mosses also vary, with pipecleaner moss and heron’s-
bill mosses most common.

Differentiating from Other Site Series

Slightly drier sites (103) have higher Fd, Pl, and Lw cover, less Hw, and more
falsebox, and are typically restricted to very dry, steep, warm-aspect sites
with coarse and/or shallow soils. Slightly moister sites (101) typically lack
Fd, Lw, Pl, and falsebox, and have moderate cover (> 5%) of foamflower,
oak fern, and/or five-leaved bramble.

Variability

White-flowered rhododendron may be sparse or absent at lower elevations
where the ESSFwh1 transitions to the ICH. Minor cover of Pw may occur,
especially at lower elevations. Lw is more common in the southern extent
of the ESSFwh1. Old-growth stands of almost pure Hw, with minor cover
of white-flowered rhododendron, Cw, Se, and Bl, occasionally occur within
the ESSFwh1. These forests have many ICH characteristics but fit with the
ESSFwh1 when they occur in a landscape matrix with abundant Se and Bl.

Management Issues

These sites have high productivity for the ESSF and few limiting factors for
tree growth. This site series is also amenable to the growth of a wide variety
of tree species, and species diversity should be fostered. On steep slopes,
avalanching and snowpress are often concerns in winter, while soil erosion
can be a concern during the growing season.
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Se - Devil’s club - Lady fern 10

General Description

SMR 5 (6). 110 forests occur on lower slope, receiving sites where prolonged
seasonal seepage occurs at depth (within 50-75 cm). Sites occasionally
occur on mid slopes where restricting layers hold seepage closer to the sur-
face, or on coarse-textured toe slopes, and are often associated with riparian
areas. Soils typically have silt or sandy loam textures and moderate coarse
fragment content. Humus forms are either Mors or Moders.

Se and Bl are the dominant tree species in the overstorey and understorey,
although Hw and Cw can also be abundant. Devil’s club, thimbleberry, and
black gooseberry are common shrubs, and white-flowered rhododendron is
typically sparse (< 5% cover). Lady fern, oak fern, foamflower, and spiny
wood fern are abundant, along with small amounts of mitreworts, clasping
twistedstalk, false hellebore, and valerian. Leafy mosses and ragged-mosses
are typical mosses.

Differentiating from Other Site Series

Slightly drier sites (101) lack devil’s club and lady fern, and have less oak fern
(< 10%) and more white-flowered rhododendron. Wetter sites (111) have
moderate to high cover (> 3-5%) of horsetails, arrow-leaved groundsel,
globeflower, and/or Canby’s lovage, and seepage near the surface. Similar
moisture-receiving sites in the ESSFwc4 (110 and 111) lack Cw, Hw, and
devil’s club, and have higher cover of white-flowered rhododendron, Sitka
valerian, arrow-leaved groundsel, and globeflower.

Variability
Sites are typified by moderate to high cover of devil’s club and/or lady fern.
Users who require additional information can refer to site variations as:
110.1 Se — Devil’s club — Lady fern
for sites with abundant devil’s club (> 10%)
110.2 Se — Lady fern — Oak fern
where devil’s club is sparse or absent and lady fern is abundant (> 20%)

Management Issues

Tree productivity is high on these sites, and vegetation competition may be
a concern following harvest. Due to moist soils, compaction and rutting
are potential harvesting hazards, particularly where soils are finer textured
(high silt or clay). Harvesting should take place when soils are dry or fro-
zen. Sites frequently provide travel corridors in steep terrain and forage

for wildlife.
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m SeBl - Horsetail - Canby’s lovage

General Description
SMR 6 (7). 111 forests are uncommon in the ESSFwh1. They occur on level
sites and gentle, lower and toe slopes with a high water table within the
top 30 cm. Stands are often associated with riparian areas and frequently
experience cold air. Soils are usually imperfectly to poorly drained Gleysols;
organic veneers are common. These sites occur adjacent to streams or lakes.
Se and Bl dominate the tree layers. Horsetails (mostly common horsetail
[Equisetum arvense]) and arrow-leaved groundsel are typically present,
along with Canby’s lovage, globeflower, Sitka valerian, lady fern, mitre-
worts, and false hellebore. Shrub cover is variable, with black and oval-
leaved huckleberries, minor amounts of white-flowered rhododendron, and
occasionally black twinberry (Lonicera involucrata). Leafy mosses are com-
mon, along with bent-leaf moss (Rhytidiadelphus squarrosus) and ragged-
mosses. Peat-mosses may be present.

Differentiating from Other Site Series

111 sites are easily differentiated from other forested site series by the abun-
dance of horsetails and/or arrow-leaved groundsel; slightly drier forested
types (110) are dominated by oak fern, lady fern, and/or devil’s club. Wet-
ter sites are typically non-forested (< 10% tree cover) wetlands, primarily
shrubby swamps (Ws), fens (Wf), or low bench floodplains (Fl).

Variability

Lady fern may be present and/or abundant. These sites often occur in a
mosaic with non-forested wetlands or as narrow strips along floodplains
and lake edges. Sites are typically mounded.

The 111 site series is typically riparian-associated. It is usually a high
bench flood site, but can be a treed swamp. Users who require additional
information can refer to phases to reflect this variability:

111a for riparian flood sites
112b for the swamp phase with a very thick organic veneer and very
poor drainage (Ws08.2) (see Section 6.2)

Management Issues

This site series is not recommended for harvesting due to sensitive soils, hydrol-
ogy, and riparian function; compaction and rutting are potential harvesting
hazards, and water tables may rise once trees are removed. Cold air and frost
may limit seedling regeneration. Where tree removal occurs, competition from
herbaceous brush can be a concern in regenerating stands. Sites frequently
provide forage for wildlife in landscapes where steep terrain is dominant.
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Other Ecosystems

The following ecosystems occur within the ESSFwh1; the most common codes
are listed under each realm/group. These, and other less common types, are
described in detail in Chapter 6.

Wetlands

In the ESSFwh1, wetlands are uncommon and are generally found in broad,
gentle to level areas along the valley floor or in subdued terrain. Fens (Wf),
marshes (Wm), and swamps (Ws13, Ws08) all occur. These ecosystems are
described in Section 6.2.

Avalanche features

Avalanche paths are common in the steep, snowy mountains of the ESSFwh1
and provide important habitat and landscape diversity. A range of types
occurs, including herbaceous (Vh), shrubby (Vs), and treed (Vt) avalanche
ecosystems. Descriptions are provided in Section 6.5.

Rock outcrops and talus slopes

Rock outcrop (Ro) and talus (Rt) ecosystems are common in the ESSFwh1
and typically occur adjacent to the driest forested sites. Descriptions of rock
outcrops and talus are provided in Section 6.6.

Brewer's mitrewort
Pectiantia breweri
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Globeflower
Trollius albiflorus

False hellebore
Veratrum viride
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ESSFwc4
Selkirk Wet Cold
Engelmann Spruce - Subalpine Fir

Geographic Distribution

The ESSFwc4 occurs at upper elevations in the central Selkirk, Monashee,
and Purcell Mountains in the Arrow, Slocan, and Kootenay Lake areas and
the upper Shuswap River system. Throughout most of its range, the ESSFwc4
occurs above the ESSFwh1, which forms a transition between the ICH and
“true” ESSF conditions of the ESSFwc4. At similar elevations the ESSFwc4
abuts the ESSFwm3 in the Selkirk Mountains, the ESSFwm?2 in the Pur-
cell Mountains, and the ESSFdc1 in the Monashee Mountains; the ESSFvc
occurs to the north in the Monashee and Selkirk Ranges.

Distribution of the ESSFwc4
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Elevation Range

The ESSFwc4 generally occurs from 1600 to 1900 m on cool aspects, 1650—
1925 m on neutral aspects, and 1700-1950 m on warm aspects. In the
northern extent of the range, elevation limits are approximately 100-150
m lower on all aspects; in the Valhalla and Goat Ranges, boundaries are
50-75 m higher.

Climate!

The ESSFwc4 is located in the Moist climate subregion, in the transitional
area to the Wet climate subregion. It is characterized by cool, wet summers
and winters with heavy snowfall and a very deep snowpack that typically
persists from November through May. Snow patches in sheltered areas often
persist into June. Rain-on-snow events occur during many winters but are
very infrequent. Growing-season moisture deficits are uncommon on all
but the driest sites.

Forest and Vegetation Characteristics
Se and Bl dominate the ESSFwc4, with abundant white-flowered rhodo-
dendron and black huckleberry in the understorey. Other common species
are Utah honeysuckle (Lonicera utahensis), mountain-ash (Sorbus spp.),
oval-leaved blueberry, wood-rushes, mountain arnica, leafy liverworts, and
ragged mosses. On zonal sites, foamflower, oak fern, five-leaved bramble,
and Sitka valerian are also common. Drier sites often have sparse to mod-
erate herb cover with a variety of low cover species, including mountain
arnica, one-sided wintergreen, and foamflower. Pa can occur on rocky and/
or warm-aspect sites, although mortality is high due to white pine blister rust
and mountain pine beetle. La often occurs on blocky talus sites with cold
air in the upper ESSFwc4. Wetter sites have high fern cover (oak, lady, spiny
wood), particularly in the lower half of the ESSFwc4, as well as abundant
Sitka valerian, arrow-leaved groundsel, false hellebore, and/or horsetails.
Tree productivity is moderate in the ESSFwc4 and is intermediate
between the productive ESSFwh1 at lower elevations and the mostly non-
productive ESSFwcw at higher elevations. Cold air, frost, shorter growing
seasons, and high snow limit tree regeneration and growth. In upper por-
tions of the ESSFwc4, wood-rushes are usually more common, and Pa may
occur more frequently at low densities.

! See Section 4.2 for more information on climate variables.
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Disturbance

Old-growth forests are common in the ESSFwc4 where long intervals occur
between stand-replacing fires. Stand replacement often occurs through
small-scale forest gap dynamics caused by tree mortality from windthrow,
insects, and diseases. Endemic levels of western balsam bark beetle are
key drivers of regeneration and multi-aged stands. Spruce bark beetles are
known to inflict high mortality, particularly following fire or blowdown,
or where slash retention is high after harvest. White pine blister rust and,
more recently, mountain pine beetle have had devastating effects on white-
bark pine. Where Pl is locally abundant, mountain pine beetle can create
stand-level disturbances.

The combination of deep snowpacks and steep terrain results in wide-
spread avalanche tracks. Snowpress may affect tree regeneration on mod-
erately steep to steep slopes. Timber harvesting has become increasingly
prevalent in the ESSF since the 1970s, with significant areas harvested.

Soils, Geology, and Landforms
The ESSFwc4 is characterized by complex, varied geology. In the Selkirk
Mountains, coarse intrusive rocks (granodiorite, granite) are common in
the Valhalla and Valkyr ranges, while fine- to medium-grained metasedi-
mentary (slate, shale, limestone, and argilite) rocks are typical in the
Kokanee, Goat, Badshot, and Lardeau Ranges. Gneiss is dominant in the
Monashee Mountains, along with coarse intrusive and volcanic (andesite
and basalt) rock types.

The most common landforms are morainal materials on gentle to steep
(< 50%) slopes and rubbly colluviums on steep (> 50%) terrain. Rock out-
crops and shallow soils are widespread. Over much of the area, sandy loam
to loamy sand textures occur near the surface and become coarser with
depth. Glaciofluvial coarse, gravelly, or sandy deposits are common as kame
terraces along valley walls. Where finer-textured parent materials occur in
the central Selkirk Mountains, soils with a significant clay or silt component
occur more frequently.

Wildlife Habitat

Much of the ESSFwc4 provides important habitat for wide-ranging flagship
wildlife species, such as mountain caribou, grizzly bear, and wolverine.
Old-growth forests with abundant arboreal lichens provide critical win-
ter habitat for mountain caribou. In the ESSFwc4, grizzly bears seek out
early seral vegetation in spring (often associated with avalanche run-out
zones) and forage on abundant huckleberries throughout the late summer.
The ESSFwc4 provides important habitat for mountain goats (typically
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found near steep, rocky escape terrain), and the entire unit has high habitat
potential for wolverine.

Listed peregrine falcons occur in this unit, as do other insectivorous
birds at risk (e.g., olive-sided flycatcher, barn swallow). The listed magnum
mantleslug, as well as several listed vascular plants, occur in the ESSFwc4,
including endangered Pa. Hermit thrush, dark-eyed junco, Wilson’s warbler,
and varied thrush are common bird species.

Arrow-leaved groundsel
Senecio triangularis
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Distinguishing the ESSFwc4 from Adjacent Biogeoclimatic Units

Inthe ESSFwcw, - considerably lower tree productivity with more openings
most sites have: - mountain-heathers, anemones, and/or partridge-foot
- more leafy liverworts, heron’s-bill moss, and/or wood-rushes

zonal sites have: - less Se
-no oak fern, queen’s cup, or foamflower

dry sites have: -more Paand La
wet sites have: - no lady fern or oak fern
In the ESSFwht, - Hw and/or (w
most sites have: - more thimbleberry
-less white-flowered rhododendron, wood-rushes, and arnica
zonal sites have: - less Sitka valerian
dry sites have: - Fd, Lw, queen’s cup, and prince’s pine
- more falsebox
wet sites have: - devil's club and lady fern
- less Sitka valerian, false hellebore, cow-parsnip, and arrow-leaved
groundsel
In the ESSFdc1, - grouseberry
most sites have: - more five-leaved bramble and arnica
zonal sites have: -no oak fern
dry sites have -more Pl
wet sites have: - less oval-leaved blueberry, lady fern, and leafy liverworts
Inthe ESSFwm3, - less Sitka valerian and oak fern
most sites have: - more false azalea and wood-rushes
dry sites have: - bear-grass
-more Pl

Inthe ESSFwm2,  -false azalea

most sites have: - less five-leaved bramble and Sitka valerian
zonal sites have: - little to no oak fern or Sitka valerian
dry sites have: - occasional bear-grass
- less foamflower and wood-rushes
wet sites have: -more Canby’s lovage and globeflower
In the ESSFvc, -Hm
most sites have: - more oval-leaved blueberry and oak fern

- less arnica and wood-rushes
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Edatopic Grid

Soil Nutrient Regime
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Site series
101 Bl -Rhododendron — Oak fern
102  BIPa - Huckleberry - Clad lichen
103 Bl - Rhododendron - Huckleberry — Heron's-bill moss
110  BISe - Lady fern - Oak fern
111 Bl -Valerian - Foamflower
112  Se - Horsetail - Valerian
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Site Series Flowchart

VERY DRY to
«SMR1(2)
DRY FORESTS - Bl, Se (PI, Pa) stands
-warmaspects —— | «rock-mosses, clad lichens, and/or haircap mosses —
with exposed present
bedrock or talus « bedrock or talus are prominent
DRY to MESIC +SMR2-3
FORESTS - Bl, Se canopy N
: - foamflower and/or arnica > 1% cover
~ midslopes or + no oak fern or Sitka valerian
compensating
conditions
- foamflower or *SMR4 3)
amica + Se, Bl stands ) )
- 0ak fern, foamflower, arnica, five-leaved bramble, Sitka —>
valerian with 3—7% cover
+no lady fern
MOIST -SMR5 (4)
to WET + Se, Bl stands
« usually below 1750 m
FORESTS —> | - oak fern and foamflower (> 10%) —>
« level, lower, « lady fern, Sitka valerian, and/or false hellebore
and toe slopes typically present
* seepage or - no globeflower, arrow-leaved groundsel, or horsetail
mottles
- often
associated with : §M§|6 ©) ’
riparian areas +5¢,Bl stands
« | +uncommon below 1750 m N
7| - Sitka valerian > 10% cover
- false hellebore, Canby’s lovage, globeflower, and/or
arrow-leaved groundsel moderate to abundant (> 5%)
+SMR6 (7)
« Se(Bl) stands
L | - water table at or near the surface —
« horsetail, sedges, and/or bluejoint reedgrass present
with > 7% each
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ESSFwc4

Bl - Rhododendron - Oak fern 101

General Description
SMR 4 (3). 101 forests typically occur on the mid-slope position of neu-
tral to cool aspects with medium-textured soils, or on lower slopes with
warm aspects and/or coarse-textured soils. Soils are typically derived
from morainal materials and have sandy loam textures. Where finer par-
ent materials predominate (e.g., areas of the central Selkirk and Monashee
Mountains), loam and silt loam textures are more common. Most soils are
Orthic Humo-Ferric Podzols or Dystric Brunisols, with Mor humus forms.
Se and Bl dominate the tree layers. Herb, shrub, and moss layers are typi-
cally moderate to lush, with common shrubs, including white-flowered rho-
dodendron and black huckleberry, and sparse black gooseberry. Typical
herbs are oak fern, foamflower, Sitka valerian, false hellebore, five-leaved
bramble, and mountain arnica. Ragged-mosses are usually dominant, with
varying amounts of leafy liverworts, heron’s-bill mosses, pipecleaner moss,
and leafy mosses.

Differentiating from Other Site Series

Drier sites (103) lack oak fern, Sitka valerian, false hellebore, and leafy
mosses, while moister sites (110, 111) tend to have lady fern and small
amounts of clasping twistedstalk, spiny wood fern, or arrow-leaved ground-
sel, and occur in receiving sites with seepage at depth. Oak fern commonly
occurs as a component of the plant community on 101 sites but is dominant
on 110 sites (> 10% cover).

Variability

Oak fern frequency and abundance typically declines with increasing eleva-
tion. Five-leaved bramble is most common in the Monashee Mountains.
Hw and Cw may occur as scattered saplings or suppressed trees at very low
densities in lower, transitional areas of the ESSFwc4.

Management Issues

Snow creep and avalanching can result in damage to regenerating trees on
steeper slopes. High cover of ericaceous shrubs can create brush problems
for conifer regeneration.
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102 BIPa - Huckleberry - Clad lichen

General Description

SMR 1 (2). 102 forests occur on warm-aspect sites with shallow soils and
exposed bedrock or extensive blocky talus. Sites comprise a mixture of
moss- and lichen-covered rocks, bare rock, and thin soil veneers. Soil tex-
tures vary considerably based on bedrock type. Where granodiorite is the
dominant rock type, soils have sandy loam to loamy sand textures; where
finer rock types predominate, soils have silt loam or loam textures. The
occurrence of this site series is very dependent on soil depth, and often
occurs as a mosaic with rock outcrops (Ro) or talus (Rt), particularly on
extensive warm-aspect slopes.

Sites are typified by sparse herb cover and moderate cover in the shrub
and moss layers. Se, Bl, and occasionally Pa occupy the open overstorey.
The shrub layer is dominated by black huckleberry, with lesser amounts
of white-flowered rhododendron and small amounts of mountain-ash and/
or Utah honeysuckle. Pa and Pl regeneration often occurs at low densities.
Heron’s-bill mosses, rock-mosses, and clad lichens are common.

Differentiating from Other Site Series

The 102 is the driest forested site series recognized in the ESSFwc4. Drier
sites include non-forested rock outcrops (Ro) and talus slopes (Rt) with
< 10% tree cover. Moister sites (103) lack abundant (bed)rock and associated
rock-mosses and lichens, and have more abundant herb cover with moun-
tain arnica, foamflower, five-leaved bramble, Sitka valerian, and/or oak fern.

Variability

Sites described in this guide primarily occur on warm to moderately warm
aspects; forested rock sites on cool to neutral aspects may have higher moss cover
with sporadic occurrence of slightly moister plants such as five-leaved bramble
and foamflower. This site series does not include higher-elevation, cool-air
influenced La types, which are described by a separate site association (Rt21).

Management Issues

This site series is not recommended for timber harvesting due to limita-
tions in available soil and soil moisture for tree regeneration and growth.
These sites may provide habitats for rare and at-risk plant species (e.g., Pa).
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Bl - Rhododendron - Huckleberry - Heron’s-bill moss 103

General Description

SMR 2-3. 103 forests occur on a range of sites: warm-aspect mid slopes
with coarse- to moderately coarse-textured soils, upper slopes of neutral
to cool aspects, particularly with coarse soils, and lower slopes with blocky
or very coarse-textured soils. Soils typically have sandy loam textures and
are derived from morainal or colluvial materials. Coarse fragment content
is usually moderate to high but can be fragmental, particularly on cool
to neutral and/or lower slopes. Orthic Humo-Ferric Podzols and Dystric
Brunisols with Mor humus forms are widespread.

Se and Bl dominate the tree layers. Shrub cover is typically high, with
abundant white-flowered rhododendron, black huckleberry, and Bl regen-
eration. Herb cover is often sparse, with low to moderate cover of foam-
flower, mountain arnica, one-sided wintergreen, five-leaved bramble, and/
or wood-rushes. Leafy liverworts, along with heron’s-bill, pipecleaner, and
ragged-mosses dominate the moss layer.

Differentiating from Other Site Series

Drier sites (102) have exposed bedrock, blocky talus, and/or very shallow
veneers over rock; typically have lower abundance and diversity of herbs;
and have higher cover of clad lichens and rock-mosses. Moister sites (101)
have higher herb diversity and cover, and typically include moderate to high
cover of oak fern, Sitka valerian, and/or false hellebore.

Variability
The 103 commonly occurs on moderately steep sites with medium soil tex-
ture but is also found on dry, steep slopes with coarse and/or shallow soils.
In most other biogeoclimatic units, a separate site series is identified. Users
who require additional information for management decisions can refer to
site phases as:

103a for sites on shallow and/or coarse soils on steep, warm-aspect

slopes (subxeric phase)

103Db for sites with deeper soils (submesic phase)
Pl can occur in early to mid-seral stands, particularly in the southern half of
the ESSFwc4, and falsebox is often more common and abundant on warm
aspects.

Management Issues

On steep slopes, avalanching and snowpress are often concerns in winter,
while soil erosion can be a concern during the growing season. High cover
of ericaceous shrubs can create brush problems for conifer regeneration.
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10 BlSe - Lady fern - Oak fern

General Description

SMR 5 (4). 110 forests typically occur on lower, receiving slopes but occa-
sionally occur on mid-slope receiving sites with seepage, and on coarse-
textured toe slopes that receive abundant moisture. Seepage usually occurs
within 75 cm of the soil surface. Soils are Gleyed Humo-Ferric Podzols or
Gleyed Dystric Brunisols with silt loam or sandy loam textures. Sites are
usually associated with riparian areas.

Se and Bl dominate the tree layers. Black huckleberry and white-flow-
ered rhododendron are the dominant shrubs, with lesser amounts of black
gooseberry. Indicator herbs include abundant oak fern, Sitka valerian,
foamflower, and lady fern. Ragged-mosses and leafy mosses are the most
common bryophytes.

Differentiating from Other Site Series

This site can be differentiated from slightly drier (101) sites by the domi-
nance of oak fern (> 10%), the presence of lady fern, and/or the abundance
of moister species such as mitreworts, arrow-leaved groundsel, false helle-
bore, and black gooseberry. On 101 sites, oak fern is usually a component of
the herb layer, in comparison to the 110 site, where it tends to be dominant.
Wetter sites have seepage within the top 30—50 cm of the soil profile, less oak
fern, lady fern, and black huckleberry, and more arrow-leaved groundsel,
globeflower, false hellebore, and Sitka valerian.

Variability
The 110 unit is uncommon above ~1750 m, where oak fern, lady fern, and
spiny wood fern occur infrequently.

Management Issues

Competition from herbaceous and shrubby brush can be a serious con-
cern in regenerating stands. Due to moist soils, compaction and rutting are
potential harvesting hazards; harvesting should take place when soils are
dry or frozen. Cold air and frost can limit regeneration success.
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Bl - Valerian - Foamflower m

General Description

SMR 6 (5). 111 forests occur on toe-slope positions and level areas with
seepage within the top 30-50 cm, or occasionally on gentle mid slopes with
seepage near the surface. Soils are usually Gleysols or Gleyed Podzols with
fine- to medium-textured silt loam, silty clay loam, loam, or sandy loam
textures. These sites most commonly occur on richer sites (SNR D) and are
almost always associated with riparian (stream or lake) areas.

Se and Bl dominate the tree layers. Understorey vegetation usually con-
sists of moderate to sparse shrubs, abundant and lush herbs, and moderate to
abundant mosses. Shrub cover is comprised primarily of black huckleberry
and white-flowered rhododendron. Sitka valerian, arrow-leaved ground-
sel, globeflower, and false hellebore are typically abundant. Ragged-mosses
and leafy mosses characterize the moss layer.

Differentiating from Other Site Series

Drier sites (110) tend to have seepage and mottles lower in the soil profile,
more oak fern and lady fern, and less (or no) arrow-leaved groundsel, globe-
flower, or Sitka valerian. Wetter sites (112) have seepage or a water table at
or just beneath the surface and horsetails, bluejoint reedgrass, spring moss,
and glow moss are typically abundant.

Variability
The 111 unit is less common below 1750 m, unless cold air is present.

Management Issues

Competition from herbaceous and shrubby brush is often a concern in
regenerating stands. Due to moist soils, compaction and rutting are poten-
tial harvesting hazards; harvesting should take place when soils are dry or
frozen. Cold air and frost can limit regeneration success.
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12 Se - Horsetail - Valerian

General Description

SMR 6 (7). 112 sites are uncommon throughout the ESSFwc4. They occur
on level to gentle sites, usually in riparian areas, with thick forest floor
(LFH) layers or organic veneers, and a water table at or just beneath the
soil surface. Soils are typically fluvial or lacustrine derived Gleysols but can
be Humisols where thicker organic veneers occur.

Se, with lesser amounts of Bl, dominates the tree layers. Horsetails,
including common (Equisetum arvense), meadow (E. pratense), and wood
(E. sylvaticum) typify this site series. Other common species include blue-
joint reedgrass, leafy mosses, spring moss, and glow moss, as well as small
to moderate amounts of globeflower, arrow-leaved groundsel, oval-leaved
blueberry, and occasionally peat-mosses.

Differentiating from Other Site Series

Slightly drier (111) sites lack abundant horsetail and have more arrow-leaved
groundsel, globeflower, Sitka valerian, false hellebore, and ragged-mosses.
Wetter sites tend to be sparsely treed or non-treed wetlands, primarily fens
(Wf) with more abundant peat-mosses, sedges, or cotton-grass, and occa-
sionally swamps (Ws).

Variability

Variability in species composition is high in these very diverse sites. Natu-
rally mounded sites are common, with trees, shrubs, and drier indicator
species often on elevated sites, and wetter indicator species such as sedges,
wet mosses, horsetails, and leatherleaf saxifrage in depressions where seep-
age is at or close to the surface. Bluejoint reedgrass can be very abundant,
particularly on disturbed or earlier seral sites.

The 112 site series is typically riparian-associated. It is usually a high
bench flood site, but can be a treed swamp. Users who require additional
information can use phases to reflect this variability:

112a for riparian flood sites
112b for the swamp phase with a thick organic veneer and very poor
drainage (Ws08.1) (see Section 6.2)

Management Issues

This site series is not recommended for harvesting due to sensitive soils,
hydrology, and riparian function; compaction and rutting are potential
harvesting hazards, and water tables may rise once trees are removed. Where
harvesting occurs, competition from herbaceous brush can be a concern
in regenerating stands. Cold air and frost can limit regeneration success.
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Other Ecosystems

The following ecosystems occur within the ESSFwc4; the most common codes
are listed under each realm/group. These, and other less common types, are
described in detail in Chapter 6.

Wetlands

The most common wetland types in the ESSFwc4 are fens (Wf), although
marshes (Wm) and swamps (Ws) also occur. Alpine wetlands (Wa) occur
on very cold sites. Wetland ecosystems are described in Section 6.2.

Avalanche features

The mountainous terrain and snowy winters of the ESSFwc4 make ava-
lanche features very common. Herb meadow (Vh), shrub thicket (Vs), and
treed (Vt) avalanche ecosystems are common in the ESSFwc4. Section 6.5
describes these ecosystems in detail.

Rock outcrops and talus slopes

Several rock outcrop (Ro) and talus (Rt) ecosystems commonly occur, often
adjacent to the driest forested ecosystems in the ESSFwc4. Descriptions of
rock ecosystems are provided in Section 6.6.

Sitka valerian
Valeriana sitchensis

e
ﬁf,‘ ™S
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Hitchcock's wood-rush
Luzula hitchcockii

Small-flowered wood-rush
Luzula parviflora

104 Land Management Handbook 70



ESSFwcw
Wet Cold Woodland

Engelmann Spruce - Subalpine Fir

Geographic Distribution

The ESSFwcw occurs throughout the Columbia Mountains at the uppermost
forested elevations. Tree cover is consistently present, but productivity is
reduced due to high snowpack, cold temperatures, frost, and short growing
seasons. The ESSFwcw occurs below the ESSFwcp and above the ESSFwc2,
ESSFwc3, ESSFwc4. It is bordered by the ESSFwmw to the southeast, the
ESSFdcw to the southwest, and the ESSFvcw and ESSFmmw to the north-
east. Although the ESSFwcw is described in this field guide as one biogeo-
climatic unit, users who require additional information can separate the
ESSFwcw into variants: ESSFwcw2, ESSFwcew3, and ESSFwew4 (described
below). The ESSFwcw4 occurs within the area covered by the remainder

of this field guide.

Distribution of the ESSFwcw

* McBride

ESSFwcw3

ESSFwcw2 —

ESSFwcw4 —

Revelstoke

g;g *ﬁ;f%l:sb.n .
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Elevation Range

The ESSFwcw elevation range varies broadly with latitude. At its southern
extent, above the ESSFwc4, it extends from approximately 1950 to 2150 m.
Further north, above the transition between the ESSFwc4 and ESSFwc2, it
occurs from 1800 to 2000 m on cool aspects and from 1850 to 2050 m on
warm aspects. In the more subdued terrain of the Shuswap Highland, park-
land and alpine areas are less common, and the ESSFwcw often extends from
approximately 1800 m to mountain tops. In the remainder of the woodland
area above the ESSFwc2, elevations range from approximately 1750 or 1800
m to 1950 or 2000 m. The ESSFwcw3 generally occurs above 1800 m in the
Cariboo Mountains, and extends to 1900—2000 m; higher upper-elevation
limits are common where deep soil occurs on steep slopes. Mapping for the
ESSFwcw3 in the northern Cariboo Mountains was still under way when
this field guide was written.

Climate!

The ESSFwcw is located in the Moist climate subregion and is characterized
by cold, wet summers and cold, very wet winters with heavy snow and a very
deep snowpack that typically persists from October through June or early
July. Snow patches in sheltered areas often last into the summer. Glaciers
and persistent snowfields are common. Growing-season moisture deficits
are uncommon on all but the driest sites.

Forest and Vegetation Characteristics

Blis the dominant tree species in the ESSFwcw; Se is usually present at lower
densities and is more abundant on mesic and moister sites. Black huckleberry
and white-flowered rhododendron are typical in the shrub layer, although
cover and presence are variable. The abundance of mountain-heathers,
wood-rushes, and/or partridge-foot differentiates the woodland from the
wet cold ESSF variants at lower elevations. Leafy liverworts (mostly com-
mon [Barbilophozia lycopodioides] and mountain [Neoorthocaulis floerkei])
and heron’s-bill mosses are characteristic in the moderately well-developed
moss layer. Drier sites usually have variable shrub cover and sparse herb
layers. Submesic sites are typically mountain-heather dominated, with
pink, yellow (Phyllodoce glanduliflora), and white mountain-heathers. Herb
cover is more diverse on zonal sites, with abundant Sitka valerian, mitre-
worts, and false hellebore most common. On wetter sites, herb cover is
lush and diverse, with arrow-leaved groundsel, false hellebore, globeflower,
and sedges common along with western pasqueflower, subalpine daisy,
and paintbrushes.

! See Section 4.2 for more information on climate variables.
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Because it is a broadly distributed biogeoclimatic unit, there is consid-
erable variation in plant communities across the ESSFwcw. Much of this
variability can be described by separating the woodland into variants based
on the ESSFwc that occurs below it. At the southern extent of the ESSFwew
in the ESSFwcw4, Pa is more common, La may be present, wood-rushes
are abundant, and partridge-foot is uncommon. Moving north to the
ESSFwcw2, Pa occurs with moderate frequency, La is absent, false azalea
may be present, and partridge-foot replaces wood-rushes as the characteris-
tic species on sites drier than mesic. In the ESSFwcw3, Pa is scattered on dry
ridges, mountain sagewort occurs on mesic and drier sites, and crowberry
occurs on submesic and drier sites.

The woodland is a transition between productive subalpine forests
and non-forested higher-elevation parkland and alpine ecosystems. As a
result, higher-elevation non-forested ecosystems are commonly scattered
throughout the mostly forested ESSFwcw. The most common ecosystems
are small meadows in moist openings (Am), heather-dominated heath (Ah),
late snowmelt patches on sheltered cool aspects (As), mixed sedge, dwarf
shrub, and forb tundra communities, largely on warmer aspects (At), and
krummbholz types on drier, cold-air sites (Sk). (see Section 6.7). With high
snowfall and steep mountain slopes, avalanche tracks are common (see
Section 6.5)

Tree productivity is low across the ESSFwcw. Large-diameter Se are rela-
tively common, especially on mesic and wetter sites, but trees tend to have
shorter heights (< 20 m at maturity), higher taper, and lower growth rates
than trees at lower elevations in the ESSF.

Disturbance

Old forests are common in the ESSFwcw where long intervals occur between
stand-replacing fires. Timber harvesting history is limited. Small-scale
forest gap dynamics caused by windthrow, insects, and pathogens are the
primary stand-replacing processes. Endemic levels of western balsam bark
beetle are key drivers of regeneration and multi-aged stands. Spruce beetle
can occur but tends to have a low impact. White pine blister rust and, more
recently, mountain pine beetle have had devastating effects on whitebark
pine.

Soils, Geology, and Landforms

The broad distribution of the ESSFwcw covers a wide range of soil, geology,
and landform types. Medium- to fine-grained bedrock types, including
argillite, quartzite, shale, slate, and limestone, are common in the north
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and central Selkirk and Purcell Mountains where soils commonly have
sandy loam to clay loam surface textures. Coarse-grained intrusive and
metamorphic rocks, including gneiss, granites, and granodiorites, are domi-
nant in the central Monashee Mountains, the Shuswap Highland, and at
the southern extent of the ESSFwcw in the Selkirk Ranges; soil textures
are commonly sandy loam to loamy sand with moderate (20-50%) to high
(50-70%) coarse fragment content. Soils derived from medium- to fine-
grained bedrock types such as phyllite, schist, mudstone, limestone, and
argillite are common in the Quesnel Highland and Cariboo Mountains
and have silt loam, loam, and sandy loam textures. Quartzite and basaltic
volcanic rocks are scattered throughout the area. Finer-textured soils may
be calcareous in areas with limestone bedrock.

Glacial till (morainal) deposits are more common in the Monashee
Mountains and Shuswap Highland, while blocky talus deposits are rela-
tively common in the Selkirk and Purcell Mountains. Large areas of exposed
bedrock and very shallow soils are common, particularly in the northern
Monashee, Selkirk, and Purcell Mountains. In the Quesnel Highland and
Cariboo Mountains, morainal materials form the dominant soil parent
material. Steep slopes are dominated by colluvium. Thin soils and exposed
bedrock are locally common.

Wildlife Habitat

The ESSFwcw provides critical habitat and connectivity for listed mountain
caribou populations. Intact forest stands comprised of large, old trees with
high densities of arboreal lichens that are located away from roads and other
disturbances are key components of mountain caribou winter range.

Wide-ranging carnivore species, including wolverine and grizzly bear,
are known to occur in the ESSFwcw. Bears target early seral lush vegetation
in spring (most often associated with avalanche tracks and moist meadows)
and feed on abundant huckleberries throughout the late summer. Rocky
escape terrain within the ESSFwcw is important habitat for mountain goats.
Small lakes, wetlands, and wet forests in the ESSFwcw provide breeding
habitat for other at-risk species, such as western toad and magnum man-
tleslug. A diversity of listed vascular and non-vascular plant species asso-
ciated with subalpine wet forests and wetland/riparian habitats has been
confirmed in the ESSFwcw, and whitebark pine is scattered on drier sites,
especially in the southern part of this unit.

Olive-sided flycatcher (an at-risk species) occurs and is known to breed
in the ESSFwcw, along with more common bird species such as varied and
hermit thrushes, mountain chickadee, fox sparrow, dark-eyed junco, yellow-
rumped warbler, and gray jay.
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Distinguishing the ESSFwcw from Adjacent Biogeoclimatic Units

In the ESSFwc2, - considerably higher tree productivity with fewer natural openings
ESSFw(3, - no mountain-heathers or anemones
ESSFwc4, - no partridge-foot (ESSFwc2 and wc3) or mountain sagewort (ESSFwc3),
most sites have: and less wood-rushes (ESSFwc4)
zonal sites have: -more Se
- oak fern, queen’s cup, and/or foamflower (> 1% cover)
wet sites have: - lady fern and/or oak fern
In the ESSFwcp, - patchy tree distribution with many non-forested areas
most sites have: - krummholz trees
- more meadows, tundra, and heathlands
Inthe ESSFwmw, - occasional false azalea
most sites have: - less mountain-heather
- more wood-rushes
dry sites have: -more Laand Pa
Inthe ESSFdcw, - grouseberry
most sites have: - less mountain-heather
dry sites have: -more Paand La
In the ESSFvcw, -Hm
most sites have: - less Se

- more partridge-foot
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Edatopic Grid

Soil Nutrient Regime

very poor poor medium  rich  veryrich

RELATIVE A B C D E ACTUAL
very xeric 0 moderately dry
xeric 1
slightly dry
o
E subxeric 2
=)
@
« -
g
£ submesic 3
s
E fresh
= :
v mesic 4 !
subhygric 5 | | | moist
R Feeeeee 110 —
hygric 6 ‘ i i | very moist
L ] \ . . J L
: 4 : i \
subhydric 7 | ! Wetlands wet
| ; \. . . J L
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101 Bl -Rhododendron - Valerian

102  BIPa - Huckleberry - Clad lichen

103 Bl - Rhododendron — Wood-rush

104 Bl - Mountain-heather

110 Bl -Valerian - Hellebore - Globeflower
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Site Series Flowchart

ESSFwcw

VERY DRY to - SMR1
DRY FORESTS + Bl (Se, Pa) stands
- exposed bedrock is prominent 102
) ‘""1”"'“ aspglcts « rock-mosses, abundant clad lichens, and/or haircap
+ shaflow soils mosses present
+SMR2(3)
« Bl (Se) canopy
« steep, warm aspect 103
« moderately coarse to coarse soils
SLIGHTLY -SMR3(4)
DRY to MESIC +Bl, Se (La) stands
FORESTS « moisture-shedding sites or coarse soils
. - abundant mountain-heathers 104
+ mid slopes - wood-rushes (ESSFwcwa) or partridge-foot
(usually) with (ESSFwew2/wew3)
deep soils
+SMR4 (3)
« Bl (Se) stands 101
« moderate slopes of cool/neutral aspects
- abundant Sitka valerian and mountain arnica
MOIST +SMR5-6
to WET 3 + Se, Bl stands
FORESTS - abundant arrow-leaved groundsel, globeflower, 1o
paintbrushes, and/or anemones
- level, lower,
and toe slopes
« seepage or
mottles at
depth
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Bl - Rhododendron - Valerian 101

General Description

SMR 4 (3). The 101 site series occurs on medium to moderately coarse-tex-
tured soils on mid slopes of neutral and cool aspects. Due to compensating
factors, this site series is also common on upper slopes with deep soils and
lower, receiving slopes with coarse-textured soils.

Bl dominates the tree layers, along with minor amounts of Se. Black
huckleberry is abundant, while white-flowered rhododendron is typically
present. Mountain arnica and Sitka valerian are abundant and character-
istic. Low to moderate cover of mitreworts, wood-rushes, false hellebore,
and/or mountain hairgrass is also common. Ragged-mosses are usually
present along with leafy liverworts and heron’s-bill mosses.

Differentiating from Other Site Series

Slightly drier sites (104) tend to have abundant mountain-heathers along
with partridge-foot (104.2) and/or wood-rushes (104.1), and lack Sitka vale-
rian. Slightly wetter sites (110) typically have higher forb cover, and contain
more arrow-leaved groundsel, globeflower, subalpine daisy, false hellebore,
and other herb species.

Variability

Wood-rushes are more abundant and dominant in the ESSFwcw4, while
partridge-foot often occurs with low cover (< 3%) in the ESSFwcw2. Minor
cover of mountain sagewort is common in the ESSFwcws3.

Management Issues

Timber harvesting is not recommended due to high snow cover, short
growing seasons, and low tree productivity in regenerating stands. Where
harvesting is undertaken, vegetation competition may be a concern. Ava-
lanching and snowpress are likely on steep slopes.
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102 BIPa - Huckleberry - Clad lichen

General Description

SMR 1. 102 forests occur on rocky sites with very shallow soils and abundant
exposed talus and/or bedrock. Sites are often a complex of very shallow soils
and bare (or moss-covered) rock.

Bl is typically dominant; Pa is widely distributed and usually occurs
as scattered stems. Understorey vegetation varies, but black huckleberry,
white-flowered rhododendron, heron’s-bill mosses, haircap mosses, clad
lichens, and rock-mosses are usually present. Herbs are very sparse or
restricted to small patches of deeper soils among the rocks, and include
wood-rushes, mountain-heathers, and very minor amounts of other species.

Differentiating from Other Site Series

The 102 is the driest forested site series recognized in the ESSFwcw. Drier
sites include non-forested rock outcrops (Ro) and talus (Rt) slopes with
< 10% tree cover in the stand. In areas with extensive cold-air pooling,
krummbholz (Sk) types can occur (see Section 6.7), particularly where pro-
ductivity is very low and trees rarely exceed 10 m in height. Slightly moister
sites (103) lack abundant (bed)rock at the surface and tend to occur on steep,
warm aspects with coarse and/or shallow soils. Moister sites also have more
developed herb communities.

Variability

Crowberry may be present in the ESSFwcw3. Plant species vary within sites
based on soil depth in small microsites; moister species may occasionally
occur in deeper pockets of soil.

Management Issues

This site series is not recommended for timber harvesting due to limitations
in available soil for tree regeneration and growth and low tree productivity.
These sites may provide habitats for rare and at-risk plant species (e.g., Pa).
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Bl - Rhododendron - Wood-rush 103

General Description

SMR 2 (3). The 103 site series occupies mid to upper, steep, warm slopes
with shallow, coarse-textured soils. It also occurs on shallow crests and dry,
shedding sites on neutral aspects. Soils are usually well to rapidly drained,
with moderate to very high coarse fragment content. They are typically
derived from colluvial materials on steep slopes but may be from morainal
or glaciofluvial materials, particularly on crests.

Bl is the most common tree species, although Se is often present with
low cover. White-flowered rhododendron and black huckleberry are wide-
spread. Understorey forbs are typically sparse; wood-rushes are usually
present, often with very small amounts of arnicas, mountain-heathers, and,
in the northern half of the ESSFwcw, partridge-foot. Leafy liverworts and
heron’s-bill mosses dominate the moss layer.

Differentiating from Other Site Series
Slightly drier forested site series (102) are characterized by prominent bed-
rock or talus. Slightly moister sites (104) have abundant mountain-heathers.

Variability

Herb cover is often low; minor amounts of mountain-heathers may occur
(< 3%) along with very low cover (< 1%) of a variety of herb species that are
common in the ESSF and/or parkland (e.g., foamflower, valerian, western
pasqueflower [Anemone occidentalis], grasses).

Management Issues

Timber harvesting is not recommended due to high snow cover, short
growing seasons, and low tree productivity in regenerating stands. Where
harvesting is undertaken, vegetation competition may be a concern. Ava-
lanching and snowpress are likely on steep slopes.
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104 Bl - Mountain-heather

General Description

SMR 3 (4). 104 forests occur on submesic sites, including those on shedding,
cool to neutral sites with deep, coarse soils, and on gentle to moderate mid
slopes of warm aspects. Soils are usually deep, well to rapidly drained, with
moderately high to fragmental coarse fragment content and Mor humus
forms. Orthic Humo-Ferric Podzols with sandy loam to silt loam textures
are typical, depending on the parent materials.

Bl dominates the tree canopy. Se is usually present but with minor cover.
Black huckleberry is usually abundant in the shrub layer, while white-flow-
ered rhododendron cover is typically sparse to low. In the herb layer, white
mountain-heather is abundant and wood-rushes are typically present in
small to moderate amounts. Where the ESSFwcw occurs above the ESSFwc2
or wc3, partridge-foot is also common with high cover. Above the ESSFwc3,
mountain sagewort often occurs. Moss cover is usually high and is domi-
nated by leafy liverworts and heron’s-bill mosses.

Differentiating from Other Site Series

Slightly drier sites (103) occur on warmer aspects and have little to no
mountain-heathers, while slightly moister sites (101) have more diverse
and abundant herbs, including more mountain arnica and Sitka valerian.

Variability
104 sites are most common on cool and neutral aspects where snow accu-
mulation is high, but can occur on gentle to moderate warm aspects. White
mountain-heather is consistently present, but pink mountain-heather cover
is variable. Hitchcock’s wood-rush (Luzula hitchcockii) is more common at
the southern extent of the ESSFwcw, while small-flowered wood-rush (L.
parviflora) is typical in the northern two-thirds. The 104 has been split into
three variations for users who require additional information:

104.1 Bl - Mountain-heather - Wood-rush

with abundant wood-rushes and little to no partridge-foot

104.2 Bl - Mountain-heather — Partridge-foot

with abundant partridge-foot

104.3 Bl - Mountain-heather — Mountain sagewort

with abundant mountain sagewort; often with partridge-foot

Management Issues

Timber harvesting is not reccommended due to high snow cover, short grow-
ing season, and low tree productivity in regenerating stands. Avalanching
and snowpress are often concerns on steep slopes.
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Bl - Valerian - Hellebore - Globeflower 10

General Description
SMR 5-6. 110 sites occur on lower and toe slopes, along riparian areas,
and on moisture-receiving sites, including slight depressions and level
areas adjacent to lakes, ponds, and wetlands. Mottles or seepage are usually
present within 50 cm of the soil surface. Soils are often Gleyed Humo-Ferric
Podzols. Soil textures are variable, ranging from silt loam to sandy loam.
Bl and Se are common in the overstorey, with arrow-leaved groundsel,
Sitka valerian, and/or false hellebore dominating the understorey. White-
flowered rhododendron, black huckleberry, bracted lousewort, arnicas,
sedges (mostly showy sedge and black alpine sedge), and miterworts are
also common, along with variable cover of western pasqueflower, subalpine
daisy, and paintbrushes (Castilleja spp.). Ragged-mosses, leafy liverworts,
heron’s-bill mosses, and leafy mosses are common in the moss layer.

Differentiating from Other Site Series

Slightly drier sites (101) lack seepage and have less herb cover and diver-
sity, with less arrow-leaved groundsel and other forbs. Wetter sites tend
to support non-forested wetland (Wf or Wa) or subalpine meadow (Am)
communities.

Variability

Mountain sagewort (ESSFwcw3) and partridge-foot (ESSFwcw2) may be
present. Herbaceous species diversity can be high, with a number of sedge
species, rushes (Juncus spp.), and typical ESSF moist species, such as globe-
flower, willowherbs (Epillobium spp.), leatherleaf saxifrage (Leptarrhena
pyrolifolia), and/or subalpine buttercup (Ranunculus eschscholtzii).

Management Issues

Timber harvesting is not recommended due to high snow cover, short grow-
ing season, cold-air drainage, frost pockets, and low tree productivity in
regenerating stands. Where harvesting is undertaken, vegetation competi-
tion may be a serious concern. Due to moist soils, compaction and rutting
are potential harvesting hazards, and the water table may rise once trees
are removed.
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Other Ecosystems

The following ecosystems occur within the ESSFwcw; the most common codes
are listed under each realm/group. These, and other less common types, are
described in detail in Chapter 6.

Wetlands

In upper-elevation climates, the most common wetland types are fens (Wf),
alpine wetlands (Wa), and swamps (Ws). Wetlands are described in Section
6.2.

Avalanche features
Due to the mountainous terrain and high snowpack of the ESSFwcw, ava-
lanche features are very common, including herb meadow (Vh), shrub
thicket (Vs), and treed (Vt) avalanche ecosystems. Section 6.5 describes
avalanche ecosystems.

Rock outcrops and talus slopes

Rock outcrop (Ro) and talus (Rt) ecosystems are common in the ESSFwecw
and frequently occur in complexes with the driest forested ecosystems.
Detailed descriptions are provided in Section 6.6.

Subalpine shrub ecosystems

The Subalpine Shrub group includes two classes: krummholz (Sk) and
shrub carr/shrubland (Sc) ecosystems. Although more common in the
parkland, a number of krummholz ecosystem types with short, stunted
tree growth commonly occur in the woodland, particularly in areas with
cold air, including cool, north-facing basins and areas near high-elevation
lakes. Classification of these units is currently in progress.

Shrub carr ecosystems (Sc), as described in Wetlands of British Columbia
(MacKenzie and Moran 2004 ), occur on sites with moist, cold mineral soils
that are prone to cold air and frost. Shrublands (also Sc) occur on drier sites
and include black huckleberry and white-flowered rhododendron shrub
fields. An overview of subalpine shrub ecosystems is included with other
high-elevation ecosystems in Section 6.7.

Alpine ecosystems

In areas of cold air and/or subdued terrain, the woodland contains non-
forested ecosystems that more commonly occur in the alpine and parkland.
These include meadow (Am), tundra (At), and health (Ah) as well as late
snowmelt (As) and fellfield (Af) ecosystems. Classification of these units is
currently in progress. Section 6.7 provides an overview of high-elevation
ecosystems, including the Alpine group and classes.
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Saint Mary Wet Hot
Engelmann Spruce - Subalpine Fir

Geographic Distribution

The ESSFwh2 occurs as a transition between the ICH and ESSF in the central
Purcell Mountains. On the west side, it occupies mid elevations in all of
the creek valleys that flow into Kootenay Lake between Akokli and Howser
Creeks, and occurs above the ICHmw?2 except in isolated areas in Crawford
and Glacier Creeks where it occurs above the ICHwk1. In the eastern Purcell
Mountains, it occurs in the St. Mary, Dewar, White, Redding, and Meachen
Valleys, where it is found above the ICHdm; in the St. Mary West Fork it
occurs above the ICHmw2. Throughout its range, the ESSFwh2 occurs
below the ESSFwm?2. To the south, it is replaced by the ESSFwm4, and to the
north by the ESSFwh1. Small areas of ESSFwh2 occur at the upper reaches of
Jumbo, Toby, Dutch, and Findlay Creeks between the ESSFwm2 and MSdk.

Distribution of the ESSFwh2

Land Management Handbook 70 121



ESSFwh2

Elevation Range

The ESSFwh?2 typically forms a 150-200 m band between 1500 and 1700
m elevation on cool aspects, 1575 and 1750 m on neutral aspects, and 1650
and 1825 m on warm aspects. At the northern extent of its range (north of
Carney Creek), the ESSFwh2 occurs approximately 100-150 m lower, at both
its lower and upper extents. The ESSFwh2 occurs in the valley bottoms in
the upper reaches of most drainages, often at lower than typical elevations
due to the influence of cool air. In these areas, elevations drop to as low as
1350 m, with the ESSFwh2 covering an elevation band as wide as 300—400 m.

Climate!

The ESSFwh?2 is located in the Moist climate subregion and is characterized
by cool to warm, moist summers and cool, moist winters with moderate to
heavy snowfall and a deep snowpack that typically persists from November
through to April or early May. Rain-on-snow events occur most years but
are infrequent within a given winter. The ESSFwh?2 is slightly drier than the
ESSFwh1 and ESSFwh3. Growing-season moisture deficits occur on subxeric
and drier sites and may occur on submesic sites in dry, hot summers.

Forest and Vegetation Characteristics

The ESSFwh2 is a highly productive ICH-ESSF transition. Se, Hw, and Bl
are common on zonal sites, along with sparse to moderate cover of false
azalea, white-flowered rhododendron, black huckleberry, foamflower, five-
leaved bramble, and queen’s cup, and small to moderate amounts of oak
fern. Fd, Lw, Pl, and Hw commonly occur with Bl and Se on submesic and
drier sites, where falsebox and huckleberry are common. Moist to wet sites
often contain mixtures of Se and Bl with occasionally abundant Hw and
varying amounts of Cw, particularly in the understorey. Throughout the
ESSFwh2, species more common to the ICH, such as foamflower, oak fern,
and queen’s cup, mix with ESSF species, such as arrow-leaved groundsel,
Canby’s lovage, mitreworts, and false hellebore. Dense Sitka alder (Alnus
viridis ssp. sinuata)often grows along roadsides.

Although a mixture of Se, Bl, and typical ICH species characterize the
ESSFwh2, stands of almost pure Hw or Hw and Cw occasionally occur
within a landscape matrix otherwise dominated by typical ESSF tree spe-
cies. Cw and Hw are more common as codominants of stands in the lower
portions of the ESSFwh2, and are often restricted to the shrub and sup-
pressed tree layer at higher elevations, closer to the ESSFwm2. Hw is also
less abundant at the eastern extent of the ESSFwh2. While the presence of
Cw, Hw, Lw, and Fd differentiate the ESSFwh2 from the ESSFwm?2, stands
of pure Se and Bl also frequently occur in the ESSFwh2.

! See Section 4.2 for more information on climate variables.
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Disturbance

Old forests are relatively common in the ESSFwh2 where stand-replacing
disturbances are infrequent. Fires are the dominant stand-replacing natu-
ral disturbance in the ESSFwh2, but gap dynamics caused by windthrow,
insects, and pathogens are a widespread influence. Mixed-severity burns
are uncommon and are usually limited to warm-aspect sites on slopes that
extend to lower elevations; large Fd, Lw, and Cw are commonly found as
legacies from previous fires.

Where Pl is abundant, such as extensive warm-aspect slopes along the
north and south arms of Kootenay Lake and in the St. Mary drainages,
mountain pine beetle has created large disturbances. Gall rusts also affect
growth of P1. Endemic levels of western balsam bark beetle can create small
openings that drive regeneration and multi-aged stands. Spruce bark beetles
are known to inflict high mortality on isolated stands, particularly follow-
ing fire or blowdown, or where slash retention is high after harvest, while
Douglas-fir bark beetles can cause high mortality on dry, warm-aspect sites
where Fd is abundant. Armillaria root rot also creates small gaps in mature
stands and can be a major impediment to regeneration of all species, par-
ticularly Fd, Lw, and Hw.

The combination of deep snowpacks and steep terrain results in wide-
spread avalanche tracks and a high risk of snowpress on regenerating stands
on steep slopes.

Soils, Geology, and Landforms

The Purcell Mountains originally formed as the western coast of North
America in the Mesoproterozoic eon (up to 1.5 billion years ago). Conti-
nental drift and subsequent metamorphic processes have created complex
geological history in this area. Common bedrock types in the ESSFwh2
include quartzite, sandstone, argillite, conglomerate, and granodiorites
with interspersed mudstone, siltstone, shale, limestone, marble, and cal-
careous sedimentary rocks. Colluvium and morainal materials are most
common. Soils on colluvium and morainal material are derived primarily
from fine- to medium-grained bedrock and have loam or silt loam to sandy
loam textures. Fluvial fans, floodplains, and glaciolacustrine deposits are
uncommon.

Wildlife Habitat

The ESSFwh2 provides important wildlife habitat within and adjacent to the
regionally important and remote Purcell Wilderness Conservancy Provin-
cial Park, one of the largest intact ecosystems in southeastern British Colum-
bia. The unit also provides wildlife habitat connectivity south to Kianuko
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Provincial Park. Key wildlife species include wide-ranging carnivores such
as grizzly bear and wolverine, as well as Rocky Mountain elk, mule deer,
white-tailed deer, moose, and mountain goat. Mountain caribou winter
range and management areas are located on the west slope of the Purcell
Mountains in the upper reaches of Tam O’Shanter Creek south to Sanca
Creek, and on the east slope of the Purcells in the upper Skookumchuck
Creek and St. Mary River drainages.

The ESSFwh?2 has high habitat potential for wolverine, and key habitats
for mountain goat occur near steep, rocky escape terrain. Grizzly bears
forage in vegetated avalanche chutes during spring and on abundant huck-
leberries throughout the summer. Small lakes and wetlands are common
within this unit and provide breeding habitat for at-risk western toad. The
at-risk vivid dancer dragonfly breeds in association with springs or streams
in this unit.

The ESSFwh2 contains remnant sites with significant old growth and
associated habitat characteristics that are important to small mammals,
cavity-nesting birds, and furbearers. Retaining large patches with vet-
eran and large wildlife trees (with cavities/hollows, broken tops, large dead
limbs), downed hollow logs, coarse woody debris, and large root balls is vital
to sustaining old-growth—dependent species in managed stands.

Small twistedstalk
Streptopus streptopoides
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Distinguishing the ESSFwh2 from Adjacent Biogeoclimatic Units

Inthe ESSFwm2, - no Cw, Hw, Fd, or Lw

most sites have: - more white-flowered rhododendron

zonal sites have: - more arnica, wood-rushes, false hellebore, Sitka valerian, and/or
mitreworts

dry sites have: - less herbaceous species diversity; more shrub cover

wet sites have: - more Canby’s lovage, arrow-leaved groundsel, globeflower, false
hellebore, and Sitka valerian

Inthe ESSFwm4, - more false azalea

most sites have: - more grouseberry/low bilberry

zonal sites have: - more arnica, ragged-moss

- less queen’s cup, foamflower

dry sites have: - considerably more PI, grouseberry/low bilberry, bear-grass

wet sites have: - less oak fern, lady fern, devil’s club, five-leaved bramble

In the ICHdm, - Fd, Lw, Cw, Hw, Pw, Bg dominant in the overstorey

most sites have: - less Sxw and Bl

- no white-flowered rhododendron; less false azalea and black huckleberry

zonal sites have: -more Fd, Lw, Cw, Hw, PI, and yew
-no oak fern or five-leaved bramble
dry sites have: - pinegrass, Oregon-grape, and/or snowberry
- little to no Sxw or Bl
wet sites have: - no false hellebore or Sitka valerian
In the ICHmw2, - Fd, Lw, Cw, Hw, Pw dominant in the overstorey
most sites have: - considerably less Sxw and BI

- no white-flowered rhododendron or false azalea (except on sites with
cold-air influence)

zonal sites have: - little to no oak fern; more twinflower and/or bunchberry
dry sites have: - pinegrass, Oregon-grape, saskatoon, birch-leaved spirea, soopolallie,
and/or snowberry
- little to no Sxw or Bl
wet sites have: -more devil's club

- no false hellebore or Canby’s lovage (except cold-air sites)
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Edatopic Grid

Soil Nutrient Regime

very poor poor medium rich  veryrich

RELATIVE A B C D E ACTUAL
very xeric
moderately dry
xeric
]
E subxeric
I slightly dry
o«
g
§ submesic —
°
2
‘o fresh
v mesic
subhygric moist
hygric very moist
subhydric wet
Site series
101  BIHw - Rhododendron - Foamflower
102 Bl - Huckleberry - Rock-moss
103 Bl - Huckleberry - Falsebox
104  BIHw - Huckleberry - Pipecleaner moss
110  BISe - Azalea — Oak fern
111 Se-Devil’s club - Lady fern
112  SeBl - Horsetail - Canby’s lovage
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Site Series Flowchart

VERY DRY to -SMR1(2)
DRY FORESTS + Bl (Se, PI, Pa) stands
- exposed (bed)rock is prominent
) v:]arlrln aspglcts + stonecrops, round-leaved alumroot, juniper, and/or
+ shallow solls rock ferns
« rock-mosses, clad lichens, and/or haircap mosses
+SMR2
«Pl, Fd, BI, Se, (Lw) canopy
- steep, warm aspect; shallow and/or coarse soils
« abundant black huckleberry and falsebox
« little to no rhododendron or false azalea
SLIGHTLY +SMR3
DRY to MESIC +Bl, Se, Hw stands
FORESTS - no oak fern, twistedstalk, or five-leaved bramble
mid slopes « sparse foamflower (< 1%)
(usually) with
deep soils +SMR4(3)
« thododendron, + Se, BI, Hw (Cw) stands
black huckle- - abundant foamflower and queen’s cup; twistedstalks
berry, and pipe- present
cleaner moss * < 7% oak fern
MoIST - SMR5 (4)
to WET « Se, Bl (Hw, Cw) stands
FORESTS - « 0ak fern > 10% cover
- abundant foamflower, five-leaved bramble, spiny
+level, lower, wood fern, and/or queen’s cup
and toe slopes « lady fern and/or devil's club < 3%
« seepage or
mottles
. often +SMR5 (6)
associated with | Se, Bl stands »
riparian areas > | - seepage or mottles within top 30-50 cm

« abundant devil’s club, thimbleberry, lady fern, and/or
spiny wood fern

+SMR6 (7)

+Se, Bl

- horsetails abundant (> 10%)

- arrow-leaved groundsel, Canby’s lovage, and/or
bluejoint > 3% each

ESSFwh2

102

103

104

101

110

112
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