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BACKGROUND

7  SILVICULTURE CONSIDERATIONS

Background

Role of the BEC System

Developing an effective silviculture prescription for a forest site requires
the synthesis of many site and operational considerations, all within the
context of the management objectives.  The silviculturist must consider
the potentials and principal limitations of the site as well as the results
of previous prescriptions on similar sites.  When the results of silvicul-
ture prescriptions are recorded in an organized manner by site character-
istics, they can become the basis for the development and evolution of
silviculture practices to better meet stand management objectives.

The Biogeoclimatic Ecosystem Classification (BEC) system provides a
framework for organizing and communicating knowledge of site factors
and how they affect success in achieving management objectives.  It is an
essential tool to assist the silviculturist in developing, adapting, and
improving silviculture prescriptions to better meet management
objectives.

The re-establishment of crop trees on a cutover area may be viewed
primarily as a timber production objective.  In most cases, however, re-
establishment of trees is also very important for maintenance of wildlife
habitat, watershed quality, and visual quality.  That is, effective
silviculture prescriptions not only meet timber production objectives but
usually meet other natural resource management objectives as well.

Forest management objectives in British Columbia, as elsewhere in
North America, are currently facing several challenges and undergoing
substantial development to meet these challenges.  Silviculturists are
moving increasingly from even-aged, primarily clearcut systems to a
greater range of silvicultural systems and greater demand for optimum
timber production on fewer sites.  To meet these challenges, it is
increasingly important to recognize the capabilities and limitations of
forest sites for meeting management objectives.  It is also especially
important to clearly recognize that success of a prescription is very
dependent on the site to which it is applied.  The BEC system is a
valuable tool for assisting the silviculturist to assess site attributes and
develop a prescription that best meets current management objectives.
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Objectives and Scope

The principal objectives of this section are to summarize, for each site
series:
· the ecologically adapted tree species and the principal site-related

limitations to restocking a site with them to current standards
(restocking method may be artificial or natural);

· the shrub and herbaceous vegetation that develops following clearcut
tree harvesting; and

· current silviculture experience and ecological principles regarding
practices to successfully meet timber management objectives.

Our intention in this section is to summarize basic operational experi-
ence and research information, which, along with management objectives
and local experience, will assist a silviculturist to develop an ecologically
sound silvicultural prescription.  We do not recommend a single
silvicultural system or practice as the best practice since this will vary
depending on management objectives and local experience.  However, the
information contained here should help guide the selection of silviculture
systems and practices.  For the most part, the summary information is
of a basic and general nature.  We hope that it will be especially useful to
the silviculturist who is developing a familiarity with an area, and that
with increasing experience, silviculturists will add to or modify the
considerations presented here.

We have not attempted to summarize practices for achieving non-timber
objectives except as they are met by quickly reestablishing a stand of
crop trees.  We assume that silviculturists will refer to other available
documents and sources of information for practices to meet non-timber
objectives at both the stand and the landscape level.

The silviculture considerations summarized here consider regeneration in
both clearcutting and partial harvesting silviculture systems for all site
series.  Outside of the IDF Zone, there is currently very little experience
with regenerating partially harvested stands, either even-aged or uneven-
aged.  As a result, the silviculture considerations for partial harvesting
systems, including site-limiting factors and expected results of regenera-
tion practices, are tentative.  We expect that they will be modified or
enhanced as additional experience is gained, and we encourage input from
silviculturists and others with experience in partial harvesting systems.
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Partial harvesting systems including shelterwood, group selection, and
single tree selection systems are being more widely encouraged and
considered for a variety of ecosystems to meet both timber and non-
timber sustainability.

The silviculture considerations in this section focus on coniferous tree
species, with less attention to deciduous species.  Although deciduous
tree species that are adapted to the site are listed and some limiting site
factors are identified, few comments on current practices for manage-
ment of deciduous species are provided.  There is relatively little
experience managing for deciduous species on site units of this region.

Productivity (site index) estimates by site series have not been included
in this guide since estimates more comprehensive than those that could
be prepared for this guide are being prepared by the Site Productivity
Working Group for all site series of British Columbia (see �Other
Sources of Information � Productivity,� below).

Silviculture consideration tables are presented for most of the principal
biogeoclimatic units of the Cariboo Forest Region.  However, tables are
not presented for some units in which there is little experience in this
region due to small extent or little silviculture history.  For units that are
primarily in other forest regions, the user is referred to site identification
and interpretation guides for those regions.

Other Sources of Information

The information contained in this guide to site units is only one of many
sources of information and guidance on silvicultural systems and
practices.  Although pertinent references are far too numerous to be
adequately reviewed here, some relevant sources of information are cited.

General  Lavender et al. (1990) (�Regenerating British Columbia�s
Forests�) is an excellent general reference on the principles and methods
of forest regeneration in British Columbia. Chapters by various authors
describe: physiological and ecological principles of regeneration;
principles of tree species selection and silvical characteristics of major
tree species; reforestation planning; preharvest assessment and prescrip-
tion; regeneration monitoring; natural regeneration; site preparation
principles and methods (burning, mechanical and chemical); planting and
seeding; control of competing vegetation; and insect, disease, and
mammal damage.
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Environmental and Soil Factors Affecting Regeneration  The literature
on site and soil factors affecting forest regeneration is large but the reader
is referred to Lavender (1990), Stathers et al. (1990), and Klinka et al.
(1990), all in �Regenerating British Columbia�s Forests� for a summary
of important site and soil factors affecting regeneration success.  See
Steen et al. (1990) for a guide to identification and management of
summer frost-prone sites in the Cariboo Forest Region and Stathers
(1989) for a summary of factors affecting frost occurrence and its effect
on young forest plantations.  Stathers and Spittlehouse (1990) summa-
rize effects of soil temperature regime on seedling growth and techniques
for modifying soil temperature regimes.  Farnden (1994) summarizes
environmental constraints to growth of crop trees in the ESSF Zone in
British Columbia and practices to modify the seedling environment to
encourage increased growth.

Productivity  The Site Productivity Working Group has tabulated
average site index information by site series for all biogeoclimatic units,
site series, and species where information is currently available or can be
reliably extrapolated from ecologically similar site series.  A draft
entitled �Average site index for select tree species and ecosystems in
British Columbia: first approximation� was prepared in August 1996
and is expected to be released in published form early in 1998.  This
tabulation is a first approximation of average site index by site series and
will be updated as additional information becomes available.

Tree Species Selection and Stocking Standards  Tree species selection
is a very important decision, which should be based on the silvical
characteristics of the species and the ecological characteristics of the site.
Literature on the silvical characteristics of species is large but the reader
is referred to Klinka et al (1990) in �Regenerating British Columbia�s
Forests� for a summary of principles and current information on selected
species.  Tree species selection guidelines and stocking standards by site
series are contained in the Forest Practices Code of B.C. guidebook
entitled "Establishment to Free Growing Guidebook � Cariboo Forest
Region" (B.C. Ministry of Forests and BC Environment 1995a).
Although this guidebook does not include deciduous species, ecologically
adapted deciduous species are listed for each site series in Silviculture
Interpretations Working Group (1993).  Stocking standards for uneven-
aged Douglas-fir stands in the IDF are contained in Silviculture Interpre-
tations Working Group (1992).
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Site Preparation Guides  The Forest Practices Code of B.C. Site
Preparation Guidebook (B.C. Ministry of Forests and BC Environment
1995b) summarizes site preparation treatments and equipment and
provides guidelines regarding the use of site preparation practices.
Coates and Haeussler (1987) describe the types and uses of mechanical
site preparation equipment.  Burton (1992) provides a summary of site
treatment options, including no treatment, and the advantages and
disadvantages of each for specific objectives.  Treatment options
discussed include prescribed burning, no site preparation, harvest
modifications, herbicides, grazing, grass seeding, mulches, and a variety
of mechanical treatment options.  Principles and methods of drag
scarification for natural lodgepole pine regeneration are described by
Bancroft (1996) (�Fundamentals of natural lodgepole pine regeneration
and drag scarification�).  Procedures for documenting and evaluating the
effects of broadcast burning are presented in Trowbridge et al. (1986).

Insects and Diseases  Principal damaging insects and diseases of managed
forests in British Columbia are described with photographs in Finck et
al. (1992).  Common tree diseases of British Columbia are described
with photographs by Allen et al. (1996).  Finck et al. (1990) describe
damage potentials and signs and symptoms of insect pests in regenerat-
ing British Columbia forests.

Vegetation Management  Comeau et al. (1996) include several papers by
various authors on vegetation management.  Topics include silvicultural
systems for vegetation control, prescribed fire, mechanical treatments,
chemical treatments, seeded cover crops, mulching, sheep, forest
rangelands, and biodiversity.  Vegetation complexes in British Columbia
and some management considerations for them are described by Newton
and Comeau (1990) and B.C. Forest Practices Branch (1997a, 1997b,
1997c, 1997d, 1997e, 1997f, 1997g). Thompson and Steen (1996) and
Steen and Smith (1991) discuss the use of seeded cover crops, and
Newsome (1996) discusses the use of sheep for vegetation management.
Coates et al. (1990) summarize the effects of treatments on selected
shrub and herbaceous species, and Haeussler et al. (1990) summarize the
autecology of selected common shrubs and herbs in British Columbia.
Otchere-Boateng and Ackerman (1990) describe vegetation control
equipment including manual clearing tools, manual girdling tools, ground
spraying equipment, stem injection tools, and aerial spraying equipment.
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Silvicultural Systems  The Forest Practices Code of British Columbia
Silvicultural Systems Guidebook (B.C. Ministry of Forests and BC
Environment 1995c) describes basic concepts and terminology of
silvicultural systems used in British Columbia and presents guidelines
for choosing a silvicultural system.  Guidelines for management of
uneven-aged Douglas-fir stands in the IDF are contained in Silviculture
Interpretations Working Group (1992).

Soil Erosion and Soil Compaction Hazards  Timber harvesting
strategies for reducing the risk of excessive site degradation are presented
in Lewis et al. (1989).  This field guide insert includes keys for assessing
compaction hazard, displacement hazard, surface erosion hazard, and
mass wasting hazard.  Background information for these keys is
presented in Carr et al. (1991) and Lewis and Timber Harvesting
Subcommittee (1991).

Silviculture Practices to Maintain Biodiversity and Wildlife Habitat
Guidelines and literature on silviculture practices for biodiversity
conservation are rapidly increasing in number.  Basic principles of
managing forests for biodiversity conservation are presented in Hunter
(1990) and Hansen et al. (1991).  The Forest Practices Code of B.C.
Biodiversity Guidebook (B.C. Ministry of Forests and BC Environment
1995d) presents guidelines for landscape- and stand-level biodiversity,
including wildlife tree patches.  The Managing Identified Wildlife
Guidebook1 provides recommendations for forest practices on identified
wildlife species habitats.  Park and McCulloch (1993) present guidelines
for juvenile spacing to maintain biodiversity.  Guidelines for logging on
mule deer winter ranges in the Cariboo Forest Region are contained in
Armleder et al. (1986).

Use of the Silviculture Considerations Tables

The silviculture considerations tables presented in the following sections
contain information for each forested site series within a biogeoclimatic
unit on the following topics:
·   ecologically adapted tree species;
·   principal site factors limiting establishment and early growth of tree

species;
·   potential shrub and herbaceous vegetation; and
·   silviculture practices that have been successful or are expected to be

successful in meeting regeneration objectives for timber management.

1B.C. Ministry of Forests and BC Environment. 1996. Forest Practices Code of British Columbia,
 managing identified wildlife guidebook, B.C. Min For. and BC Environ., Victoria, B.C.
 Unpublished internal government review draft.
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The intent of these tables is to provide basic interpretations and
principles that a silviculturist can use to develop a silviculture prescrip-
tion for a site.  The tables do not state a preferred or best management
practice since this may vary with the objectives for the site as well as
the specific attributes of the site.  The set of tables for each of the
biogeoclimatic units is preceded by comments on general silviculture
practices and constraints within the biogeoclimatic unit as a whole.  This
general section also lists some insects and diseases of most concern to
silviculturists.  The following comments provide further description of
the contents of the tables and guidance for their use.  An example table
and guidance for its use is presented on the following page.

Ecologically Adapted Species  The ecologically adapted species for each
site series listed in this column are the same as those listed in the
"Establishment to Free Growing Guidebook: Cariboo Forest Region"
(B.C. Ministry of Forests and BC Environment 1995a) except for
deciduous species.  The list of ecologically adapted deciduous species is
the same as that in Silviculture Interpretations Working Group (1993).
The list is ordered by primary species (P:), secondary species (S:),
tertiary species (T:), and deciduous species (D:).  These classes are
defined in the above guidelines.  The order of species within each of the
classes has no particular meaning and should not be considered relevant
to species selection.  Tree species are listed by the following codes: At
(trembling aspen), Act (cottonwood), Bl (subalpine fir), Cw (western
redcedar), Ep (paper birch), Fd (Douglas-fir), Hw (western hemlock), Pl
(lodgepole pine), Pa (whitebark pine), Py (ponderosa pine), Sb (black
spruce), Se (Engelmann spruce), Sw (white spruce), and Sxw (hybrid
white spruce).

Principal Site Factors Limiting Tree Establishment and Early Growth
This column lists the principal site factors that should be considered in
developing a silviculture prescription for a site, and rates the impact of
the factor on each of the ecologically adapted species.  The list and the
rating apply where the site has received no silvicultural or other
treatment other than timber harvesting to prepare it for regeneration.
The species listed under each site factor indicate those species that are
most limited by that factor.  Species that are bolded and underlined are
considered most limited.  Unless the limiting factor is ameliorated,
plantations of these species are considered likely to fail to meet free-
growing standards on most sites in most years.  Natural regeneration
ingress rates will generally be inadequate to restock most sites.  Species
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FIGURE 4  Example silviculture considerations table.
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that are listed but not bolded and underlined are less limited.  Unless the
limiting factor is ameliorated, plantations of these species are considered
likely to fail to meet free-growing standards on all sites in most years.
Many sites planted with these species will require at least fill planting
and, in some years or on some sites, high percent mortality or failure to
meet free-growing standards is considered likely.  Species that are not
listed are least limited.  They are considered likely to meet free-growing
standards on most sites in most years without amelioration of the
limiting factor but growth will likely be enhanced by amelioration of the
listed factor.

Limiting site factors are considered separately for clearcut or low
retention partial harvest (�no or limited canopy�) and for higher
retention partial harvest (�canopy present�).  Since a wide variety of
silvicultural systems using partial harvesting are potentially available, it
is necessary to identify the type of partial harvesting to which the
limiting factors apply.  For purposes of these tables, the identified
partial harvest silvicultural system is one that we currently consider
very likely to be operationally implemented on the particular site series.
This �very likely to be implemented� silvicultural system varies by
biogeoclimatic unit, and by site series within the biogeoclimatic unit.
They are identified on the first page of each biogeoclimatic unit section
under �Silviculture Considerations Table � Harvest Assumptions.�  If a
different silvicultural system is used than the one listed, the limiting
factors may no longer apply.

The list of limiting factors and the ratings of species under each of them
are based on field observations, autecology of the species related to
attributes of each site series, limited research results, and experience of
operational silviculturists.  In many cases the ratings are only our best
estimates, based on very little information.  This is especially true for
ratings under the �canopy present� or partial harvesting scenario, since
there is very little silviculture experience or research in partial harvesting
systems in most biogeoclimatic units.  It is also especially true for
deciduous species, since there is little experience in managing for these
species in this area.  As additional experience is gained, we anticipate
that the list of limiting factors and the species ratings under each of the
factors will be modified.

Limiting factors in the tables are often followed by parentheses, which
further refine the site conditions where the limiting factor applies.  For
example �cold, wet soils (toe slopes)� indicates that cold, wet soils are a
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significant limiting factor where the site series occurs on toe slope
positions but not necessarily throughout the distribution of the site
series.  The species ratings under the limiting factor apply only to the
specified site conditions.

The following is a brief description of each of the limiting site factors
listed in the tables.

Moisture deficits in the tree seedling are affected by available moisture
content in the soil, rate of water uptake by the roots and movement
throughout the plant, and moisture loss from the leaves and other
tissues.  For purposes of these tables, moisture deficit is applied to site
series where moisture stress causing mortality or insufficient growth to
particular tree species is likely to result from dry soils or high rates of
moisture loss from the leaves.  Tree species ratings are based on silvics
literature and field observations regarding the distribution of tree species
along moisture gradients.

Light deficits (vegetation overtop) refer to shade created by overtop-
ping vegetation.  Under a clearcutting system, light deficits are due
primarily to shade created by overtopping shrubs and herbs.  The light
limitation can be ameliorated by removal or reduction in the cover of
vegetation around the seedling and by appropriate species selection.  In
partial harvesting systems, light deficits may be due to a combination of
shade from residual trees as well as from shrubs and herbs.  In this
situation, the limitation can be ameliorated by reducing shrubs and herbs
around the seedling and by careful microsite selection when planting to
maximize exposure to light coming through the residual tree canopy.

Nutrient deficits, especially nitrogen, may limit tree growth to some
extent on a majority of sites.  For purposes of these tables, however,
nutrient deficits are listed for those site series where nutrients are
especially limiting due to low ability of soils to hold nutrients.  These
are sites with coarse sandy soils or with very shallow soils.  In most
cases, no species are listed under nutrient deficits since these deficits are
not likely to preclude restocking unless soil organic matter or surface
soils are removed from the site or planting spot.  Special attention
should be given to conservation of soil organic layers and both coarse
and fine woody debris on sites where nutrient deficits are identified.
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Cold, wet soils have a near-surface water table and typically a relatively
thick organic layer over the mineral soils.  They are found primarily on
toe slope positions and in depressions.  Due to the temperature-
buffering capacity of water and the insulative properties of wet soil
organic layers, these soils remain cool during the growing season.  On
some sites, temperatures may seldom rise above 5�7°C.  Root growth of
tree seedlings as well as water and nutrient uptake by roots at these low
temperatures is limited by slow metabolic rates.  Slow root growth
generally results in slow shoot growth.  Limitations of cold, wet soils
can be ameliorated by planting on raised, better-drained microsites.
These microsites may be either natural or artificial.

Cold, moist soils are similar to cold, wet soils but are not as wet.  They
are primarily soils moistened by seepage in cold or cool climates.  Root
growth and water and nutrient uptake are limited by cool soils but
limitations are generally less severe than for cold, wet soils.

Cold soils limitation is similar to cold, wet and to cold, moist soils but
soils may be wet or moist for only a small part of the growing season,
primarily early in the growing season.  They are typically found in cold air
accumulation areas with fine-textured or compacted soils.  Limitations are
generally less severe than for cold, wet soils.

Summer frost (subzero air temperatures or plant tissue temperatures
during the growing season) can cause lethal or non-lethal damage to
conifer seedlings.  Nonlethal damage may affect metabolic processes
such as photosynthesis, which affect growth and may increase suscepti-
bility to pathogens.  Lethal damage may include only a single needle, a
bud, or the entire plant.  Tree species differ in their growing season
sensitivity to subfreezing temperatures.  Sensitive species are Douglas-
fir, western redcedar, and western hemlock.  Moderately resistant
species are hybrid white and Engelmann spruce and subalpine fir.
Lodgepole pine and black spruce are relatively tolerant of summer frost.
Subzero air temperatures arise from two different processes (Stathers
1989; Steen et al. 1990).  Radiation frost results when the surface of the
soil or a plant cools by radiating heat toward the atmosphere.  On calm,
clear nights, radiation cooling may cool the soil surface to temperatures
below 0°C even though air temperatures above the surface are warmer.
The second process is local advection frost, which occurs when air that
has cooled by radiation cooling at another location flows onto a site.
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Since cold air is more dense than warm air, it tends to flow downhill and
pond in depressions as well as against barriers to its movement.
Advection frost may be especially common in areas with a large upslope
source area where the surface is cooled by radiation cooling.

Winter dessication occurs when moisture loss from leaves cannot be
balanced by moisture uptake through the roots due to frozen or very
cold winter soils and slow water movement through the plant.  Poten-
tials are probably greatest on steep, warm aspects with a shallow to
moderate snowpack and frozen soils.  Although winter dessication may
occur widely on a few seedlings, it is included only where risks are
highest for a large number of seedlings.

Rooting restrictions apply to areas of near-surface bedrock where root
growth is limited by the small potential rooting volume.  Limited root
growth may result in mortality or growth losses due to desiccation,
nutrient deficits, stem toppling, or other factors.

Snowpress may cause widespread damage to young tree seedlings,
especially in plantations.  However, it has been listed as a limiting factor
only for site series where hazards are greatest.  These are generally in
snowy climates and sites with the greatest spring snowpack.  Several
related processes have been combined under snowpress.  The most
common is where the weight of the melting snowpack presses leafy
herbaceous plants downward onto the tree seedling, causing the seedling
to be pressed to the ground under a mat of vegetation.  In some cases,
the melting snowpack may itself damage the seedling by breaking or
tearing lateral branches from the shoot, especially if the snowpack has an
icy layer on the surface as often occurs in clearcuts.  Another process
that has been included here is often called snowcreep damage, which
results when the snowpack slides very slowly downhill and presses tree
seedlings to the ground in the downslope direction either directly or
indirectly by pressing vegetation onto the seedling.  Seedlings planted on
the downhill side of barriers such as stumps are less affected by snow-
creep, although research indicates that seedlings planted behind stumps
may become etiolated.  The effects of snowpress damage can be at least
partially ameliorated by removing overtopping herbaceous vegetation
from around the tree seedling and by planting species and stock types
relatively resistant to snowpress.  Small-diameter lodgepole pine stock is
especially susceptible to snowpress.
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High surface temperatures are potentially limiting to regeneration on
steep south and west aspects in warm climates.  High surface tempera-
tures can result in lethally high temperatures in the cambial layer and
inner bark of a young seedling.  Although this limitation is likely not
common in the central Interior of British Columbia, it may cause limited
mortality and some growth reductions on some hot slopes, especially if
they are blackened by burning.

Vegetation Potential and Complex  This column rates the shrub and
herbaceous vegetation potential and lists the vegetation complexes that
develop following clearcut harvesting on each site series.  Some com-
ments regarding vegetation development and competition with tree
seedlings are also provided.  Vegetation potential is an index of the
relative amount of vegetation biomass present in the low shrub and
herbaceous layers within approximately 5 years after disturbance.  Three
classes are defined (Table 16).

TABLE 16  Vegetation potential classes

Class

Low

Medium

High

Description

Shrub and herb biomass develops relatively slowly and is
relatively small 5 years following disturbance; vegetation >25
cm tall typically covers 20% or less of soil surface, and leafy
biomass is very sparse at heights above 50 cm.

Shrub and herb biomass develops moderately quickly and is
moderately large at 5 years after disturbance; shrub and herb
vegetation >25 cm tall typically covers 20�75% of surface
within 5 years but is typically dominated by one or two
vegetation layers such as low shrubs and low herbs; leafy
biomass is common but not abundant and does not form
nearly continuous canopy.

Shrub and herb biomass develops quickly and is relatively
large 5 years following disturbance; shrub and herbaceous
vegetation >25 cm tall typically covers >75% of soil surface
within 5 years and includes several overlapping layers such
as low herbs, medium herbs, tall herbs, and low shrubs; leafy
biomass is abundant and forms nearly continuous canopy at
heights over 50 cm.
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Nine of the vegetation complexes defined by Newton and Comeau
(1990) have been recognized as present and frequently dominating
timber-harvested openings in the Cariboo Forest Region: Dry alder, Dry
shrub, Ericaceous shrub, Fern, Fireweed, Mixed hardwood, Mixed shrub,
Pinegrass, and Subalpine herb.  Some others such as the Wet alder
complex are also present but generally do not dominate harvested
openings.  The nine vegetation complexes have been further subdivided
for purposes of this field guide into a total of 31 vegetation
subcomplexes based on variations in species composition and structural
development.  These subcomplexes are identified and described in
Appendix 15.

Silviculture Comments  The single column of comments completing
each site series section in the table summarizes management consider-
ations and current experience relevant to tree species selection, site-
limiting factors, and silviculture practices to ameliorate the site-limiting
factors.  The term �restocked� (or �to restock�) in these comments
generally means that the site is sufficiently stocked (sufficient density,
spacing, and growth of preferred and acceptable species) to meet current
free-growing standards.  Silviculture comments are included for artificial
and natural regeneration in clearcut and partial cutting systems for most
primary and secondary and some tertiary conifer species.  The com-
ments generally do not address management for deciduous species due to
lack of experience in managing for these species.

The comments section addresses only two long-term productivity
issues: 1) retention of soil organic layers and woody debris and 2) soil
compaction, rutting, and puddling.  Retention of woody debris, both
coarse and fine woody debris, is important to long-term productivity,
regeneration, and biodiversity on all sites.  However, comments have
been made only on those site series where the need to retain woody
debris is considered especially important.  Similarly comments are
applied only where compaction and rutting hazards are generally high.

It must be clearly understood that these comments do not replace good
on-site judgement and critical decision-making that considers manage-
ment objectives and all attributes of the specific site.  They are simply
general principles and summaries of current experience that should be
considered in the context of other factors when developing a silviculture
prescription for a site.  They are not site prescriptions.  In most cases,
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there are several ways to address limiting factors and practices and, in
some cases, practices other than those described here may be most
suitable for a specific site.  Practices that are described as having been
successful may not be successful on all sites, especially on those that are
atypical members of the site series.  Comments regarding regeneration of
partially cut stands are especially tentative due to lack of extensive
experience in most biogeoclimatic subzones.

Pagination  The Silviculture Considerations section is page numbered
similar to the Site Units section (Section 6).  The page number includes
the section number (7), subsection number (1�41), and page number
within the subsection.  Each biogeoclimatic unit in Section 7 has the
same subsection number as in Section 6.  Some subsection numbers are
currently missing since silviculture considerations have not been
prepared for the corresponding biogeoclimatic unit.  Subsequent
additions to this guide will include some of these units.
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ESSFwc3 Silviculture Considerations

Silviculture Practices and Options

� Predominant silviculture system  in the ESSFwc3 is currently even-
aged (clearcutting) management with artificial regeneration (prompt
planting of spruce) following prescribed burning or mechanical site
preparation (predominantly scarification or mounding) to control
competing vegetation.

� Partial harvest systems  experience is very limited; early research results
(pre�free growing) indicate that .03 and .13 ha clearings in a group
selection system can likely be regenerated by planting Se and Bl but
growth is slow; single tree selection systems would likely be less
successful due to lower survival and growth of planted stock and the
generally low quality of advance regeneration.

� Advance regeneration  is predominantly Bl.  Advance Bl and Se
regeneration <25 cm tall is generally of good form and vigour, and
generally responds to canopy opening by increased height growth; taller
Bl stems are often quite old and damaged, and have incipient decay.

� Natural restocking  of sites with Bl and Se within accepted regenera-
tion delay period requires abundant seed on exposed mineral soil or
mixed mineral/organic soil; seed abundance and quality generally are not
reliable from year to year and may decline significantly with higher
elevation; most seed falls within two tree lengths of the mature stand
edge.

� Lodgepole pine regeneration  in the ESSFwc3 is limited by snowpress
and snowcreep damage.  Competing vegetation significantly affects early
survival and growth of lodgepole pine, but, due to rapid initial growth,
lodgepole pine can grow relatively quickly above competing vegetation.

Principal Insect and Disease Concerns

Heart rots are less frequent and less damaging to subalpine fir in the
ESSFwc3 than in most other biogeoclimatic units; dominant and
codominant subalpine fir stems are often sound.
Tomentosus root rot causes reduced vigour and death of spruce and
subalpine fir.
Risk of spruce beetle is moderate to high and can have locally high
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impacts, especially in areas with abundant windthrow or poor logging.
Two-year-cycle budworm could have severe impacts on regeneration in
partial harvest systems.
Impacts of white pine weevil (spruce weevil) are probably minimized by
high elevations.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger (generally >60 m
wide) group selection systems.

Canopy present refers primarily to group selection systems with small
to moderate-size (25�60 m wide) harvested groups.
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ESSFwc3 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

01 P:Bl
Se

S:Pl

summer frosts
Bl, Se                         Bl, Se
light deficits (vegetation overtop)
Bl, Se, Pl                    Bl, Se, Pl
cold soils
Bl, Se, Pl                       Bl, Se, Pl
snowpress/creep
Bl, Se, Pl                       Bl, Se, Pl

medium; Ericaceous shrubs - rhododendron.

�dense white-flowered rhododendron changes little following
canopy removal but recovers slowly after clearing or damage
to above-ground stems;

�cover of herb layer often increases dramatically following
reduction in shrub cover.

�survival and growth of planted Se generally adequate to restock site if vegetation controlled at planting spot; growth of
seedlings best if planted on raised microsites or exposed mineral soil; snowcreep damage least on raised microsites and
downslope of barriers; seedlings on shady side of stump may become etiolated;

�medium-intensity broadcast burn will reduce above-ground competing vegetation for 2�4 years and warm soils;
�frost damage greatest on gentle lower and toe slope positions with no forest canopy;
�use of Pl limited by its low shade tolerance and susceptibility to snowpress and snowcreep;
�advance Bl and Se regeneration <25 cm tall may contribute significantly to crop tree stocking; taller stems often have poor
form and incipient decay; advance Bl regeneration often originates by layering;

�natural restocking by Bl and Se requires abundant seed on exposed mineral soil or mixed mineral/organic soil; seed
production not predictable from year to year and may decline significantly with increasing elevation.
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ESSFwc3 Site Series - Silviculture Considerations(continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

02 P:Bl
Se
Pl

moisture deficits
Bl, Se                            Se
cold soils
Bl, Se                            Bl, Se, Pl
light deficits
Pl                                   Se, Pl
snowpress/creep
Pl                                   Pl

low to medium; Ericaceous shrub - rhododendron

�dense white-flowered rhododendron cover changes little
following canopy removal but recovers slowly after clearing
or damage of above-ground stems.

�survival and growth of planted Bl, Se, and Pl generally adequate to restock site if vegetation controlled at planting spot
and seedlings planted on exposed mineral soil, downslope of barriers to snowcreep; short, large-diameter plugs best;

�Bl and Se growth on these sites generally slow; limited by dryness, short cool growing season, and shallow soils;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

03 P:Bl
Se

summer frost
Bl, Se                         Bl, Se
light deficit (vegetation overtop)
Bl, Se                           Bl, Se
cold, wet soils
Bl, Se                          Bl, Se
snowpress/creep
Bl, Se                           Bl, Se

low - medium; Subalpine herb

�vegetation increases following canopy opening but is limited
by cold, wet soils; soils warmed by removal of organic layer
or by drainage may develop dense herbaceous vegetation.

�survival and growth of planted Bl and Se generally poor; may be somewhat improved on raised microsites (natural or
artificial);

�trees with large dense crowns exposed to winds by logging generally very susceptible to windthrow;
�sites very susceptible to soil rutting and compaction.
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ESSFwk1 Silviculture Considerations

Silviculture Practices and Options

� Predominant silviculture system  in the ESSFwk1 is currently even-
aged management (clearcutting) with artificial regeneration following
prescribed burning or mechanical site preparation (predominantly
scarification or mounding) to control competing vegetation.  Prompt
planting following site preparation is generally essential to achieve free-
growing plantations.

� Partial harvest systems  experience is very limited.  Selective harvesting
of dominant spruce and retention of smaller stems without site prepara-
tion resulted in inadequate stand regeneration following logging.  Early
research results suggest that Se and Bl plantations can be successfully
established in group selection openings (0.03 and 0.13 ha).

� Advance regeneration  is predominantly Bl.  Advance Bl regeneration
>25 cm tall is often old and of poor form and vigour, and has incipient
decay; younger Bl advance regeneration (and post-harvest ingress) may
contribute to second-growth stand of sound crop trees.

� Natural restocking  of sites with Bl and Se within accepted regenera-
tion delay period requires exposed mineral soil or mixed mineral/organic
soil in year of good cone crop.  Natural seed abundance and seed quality
are generally not reliable from year to year and may decline at higher
elevations; most seed falls within two tree lengths of the mature stand
edge.

Principal Insect and Disease Concerns

Subalpine fir heart rots are less frequent and damaging in the ESSFwk1
than in most lower-elevation biogeoclimatic units.
Tomentosus root rot causes reduced growth and some mortality of
spruce and subalpine fir.
Risk of spruce beetle is moderate and can have locally high impacts,
especially in areas with abundant windthrow or poor  logging.
Two-year-cycle budworm could have severe impacts on regeneration in
partial harvest systems.
Impacts of white pine weevil (spruce weevil) are probably minimized by
high elevations.
Plantations have a moderate risk of damage from snowshoe hare,
especially where vegetation cover is present.
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Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger group (generally
>60 m wide harvested groups) selection systems;

Canopy present refers to group selection systems with small to
moderate-size (generally 30�60 m wide) harvested groups; does not
include canopy resulting from low-volume single tree selection systems
except on wet spruce site units (/06 and /07).
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ESSFwk1 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

01 P:Bl
Se

S:Pl

summer frost (level sites)
Bl, Se                            ----
light deficits (vegetation overtop)
Bl, Se, Pl                       Bl, Se, Pl
snowpress
Se, Pl                             Pl
cold soils
----                                 Bl, Se

medium; Mixed shrub - moist forb

�non-ericaceous shrub and herbaceous growth increases
dramatically following logging especially on north aspects and
where forest floor is disturbed by logging;

�fireweed, grasses, and a variety of forbs can completely
dominate burned sites within 3 years, especially on north
aspects; generally less abundant and shorter on south aspects.

�survival and growth of planted Se and Bl generally adequate to restock clearcut site if overtopping vegetation controlled at
planting spot and seedlings are planted in mineral or well-decomposed organic soil;

�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay; shorter stems may
contribute significantly to crop tree restocking;

�little experience with planting Bl in this area but survival and growth expected to be high;
�Pl plantation success limited by low shade tolerance and susceptibility to snow damage;
�snowpress is most damaging where tall, dense grasses or other tall herbaceous plants are abundant;
�Pl branches may be damaged by snow breakage, especially on north and east aspects;
�moderate-intensity broadcast burn will reduce vegetation cover for 3�5 years and allow warming of soil for 2�3 years;
�herbicide treatments reduce above-ground vegetation but generally have less effect on soil warming;
�risk of surface erosion often high on moderate to steep slopes where forest floor is removed; spring runoff volumes often
high.
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ESSFwk1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

02 P:Bl
Pl
Se

moisture deficits
Bl, Se                            Se
light deficits
----                                Pl
nutrient deficits
rooting restrictions

low to medium; Ericaceous shrub - rhododendron

�survival and growth of planted Pl usually adequate to restock site if planted on deep soil and in >50% full sun;
�site productivity for Bl and Se relatively low; survival of planted Bl and Se generally moderate;
�soils usually thin and rubbly; maintaining surface organic layers and woody debris important for long-term site
productivity.

03 P:Pl
Se

S:Bl

light deficits (vegetation overtop)
Pl, Se, Bl                        Pl, Se, Bl
snowpress
Pl, Se                             Pl, Se

medium to high; Ericaceous shrub - rhododendron
�white-flowered rhododendron typically very dense and not
significantly affected by canopy removal;

�burning reduces rhododendron cover for several years.
�survival and early growth of planted Se and Pl usually sufficient to restock site if vegetation reduced at planting site;
�dense white-flowered rhododendron limits plantation survival and early growth by shading and snowpress;
�mounding or medium-intensity broadcast burn effectively reduces rhododendron cover; regrowth of rhododendron is
relatively slow following mechanical damage or burning; vegetation redevelopment primarily fireweed and low forbs with
incomplete cover;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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Silviculture Considerations for ESSFwk1 Site Series (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

04 P:Bl
Se

S:Pl

light deficits (vegetation overtop)
Bl, Se, Pl                      Bl, Se, Pl
summer frost (gentle slopes)
Bl, Se                           Bl, Se
snowpress
Se, Pl                           Se, Pl
cold, wet soils
Bl, Se, Pl                      Bl, Se, Pl

high; Mixed shrub - moist shrub

�shrub and tall forb cover increases dramatically following
canopy opening and completely dominates site within 3�4
years;

�mineral soil exposure increases risk of site being dominated by
pioneer species including Sitka alder, fireweed, grasses, and
sedges.

�survival and growth of planted Bl, Se, and Pl generally adequate to restock site if planted on raised microsites or exposed
mineral soil and if vegetation is controlled at planting spot; vegetation control requirements greatest for planted Pl;

�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay;
�risk of frost damage to Se and Bl reduced on slopes >15% gradient;
�soils very susceptible to rutting and compaction when not frozen.

05 P:Bl
Se

S:Pl

light deficits (vegetation overtop)
Bl, Se, Pl                     Bl, Se, Pl
snowpress
Se, Pl                            Se, Pl
cold, wet soils

high; Mixed shrub - tall fern
�devil's club cover decreases dramatically following canopy
removal and is quickly replaced by other shrubs and tall herbs;

�mineral soil exposure increases risk of site being dominated by
Sitka alder, fireweed, grasses, and sedges.

�survival and growth of planted Bl, Se, and Pl generally adequate to restock site if planted on raised microsites or exposed
mineral soil, and if vegetation is controlled at planting spot; vegetation control requirements greatest for planted Pl;

�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay;
�soils susceptible to rutting and compaction; surface erosion hazard generally moderate to high.
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Silviculture Considerations for ESSFwk1 Site Series (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

06 P:Bl
Se

light deficits (vegetation overtop)
Bl, Se                           Bl, Se
cold, wet soils
Bl, Se                           Bl, Se
summer frost
Bl, Se                           Bl, Se

medium; Mixed shrub - wet forb

�shrub and herbaceous vegetation increases little following
canopy removal; limited by cold wet soils and deep organic
layers.

�low-productivity sites for timber due to cold wet soils and frequent frost; difficult to regenerate;
�survival and early growth of planted tree species (all species) poor except on raised microsites (natural or artificial);
�high risk of summer frost damage to planted Se and Bl; may be reduced slightly by maintaining partial tree/shrub canopy
but effects generally overwhelmed by inflow of cold air if large upslope cold air source present;

�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay;
�soil rutting and compaction risks are high when soils not frozen;
�windthrow risk high for trees with large dense crowns exposed to winds by logging, especially if preharvest canopy closed.

07 P:Bl
Se

cold, wet soils
Bl, Se                           Bl, Se
light deficits (vegetation overtop):
Bl, Se                           Bl, Se
summer frost
Bl, Se                           Bl, Se

medium to high; Mixed shrub - wet forb

�cover of alders, black twinberry, ferns, and grasses increases
following canopy removal.

�(same as /06)
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ESSFxv1 Silviculture Considerations

Silviculture Practices and Options

Very little timber harvesting has been conducted to date and there is very
little silviculture experience in the ESSFxv1.  Consequently, the
silviculture considerations presented here are less complete and more
tentative than those presented for other biogeoclimatic units.  In general,
silviculture systems and regeneration constraints are similar to those of
the MSxv except that growing seasons are shorter, frost is likely more
frequent, and soils are generally colder.  The ESSFxv1 is probably the
least productive area for timber production, outside of the BG and AT
zones, in the Cariboo Forest Region.

Predominant silviculture system for the very small number of currently
harvested sites in the ESSFxv1 is even-aged management (clearcutting).
Mesic and drier sites have been managed primarily for lodgepole pine
and most have been planted with pine rather than relying on natural
regeneration.  Wetter sites have been planted with spruce or pine�spruce
mixtures on screefed or scarified patches.

Partial harvest systems experience in the ESSFxv1 is non-existent,
although a research trial in the MSxv at lower elevations indicates that
openings 30 m or more wide in lodgepole pine stands may be restocked
naturally with lodgepole pine natural regeneration ingress.

Advance regeneration on mesic sites in the ESSFxv1 ranges from sparse
to moderate density and is primarily subalpine fir with some spruce.
Growth of subalpine fir in the ESSFxv1 is very slow.

Principal Insect, Disease, and Abiotic Damage Concerns

There are relatively few insect and disease concerns in the ESSFxv1.
The incidence and severity of mountain pine beetle attacks, dwarf
mistletoe, and rusts are much less than in the SBPS.  Abiotic damage,
especially summer frost effects, are generally of greatest concern.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy  refers to clearcuts and larger (generally >60 m
wide between mature timber edges) group selection systems;

Canopy present refers primarily to group selection systems with small
and moderate-size (generally 25�60 m wide) groups; does not include
canopy resulting from low-volume single tree selection systems except
on wet spruce sites (site series /08 and /09).
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ESSFxv1 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

01 P:Pl
Se
Bl

S:Pa

moisture deficits
Se, Bl                              ----
summer frost (gentle slopes)
Pl, Se, Bl, Pa                   Se, Bl
light deficits (vegetation overtop)
----                                 Pl, Pa

low:  Dry shrub - dwarf ericaceous shrub

�cover of low forbs and grasses increases somewhat following
canopy opening.

�Pl natural regeneration expected to be adequate to restock cleared sites if sufficient numbers of cones present and well
distributed; although scarification likely not required for seedbed management, regeneration period will likely be shortened by
drag scarification conducted very soon after logging;

�survival and growth of planted Pl expected to be adequate to restock cleared and partial-cut sites if planted in 
sunny / lightly shaded microsites;

�frost damage to Se and Bl may be reduced if planted with Pl in Pl-dominated mixtures;
�frost damage to all species may be reduced by planting on exposed mineral soil;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

02 P:Pl
Pa

T:Bl

moisture deficits
Pl, Pa, Bl                        Pl, Pa, Bl
winter dessication
Pl, Pa, Bl                        Pl, Pa, Bl
rooting restrictions (bedrock)
nutrient deficits

low:  Dry shrub - dwarf ericaceous shrub

�cover of low forbs and grasses increases little following canopy
opening.

�very low productivity for trees and extremely difficult to restock;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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ESSFxv1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting trree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

03 P:Pl
S:Pa

moisture deficits
Pl, Pa                          Pl, Pa
summer frost
Pl, Pa                          ----
nutrient deficits

low:  Dry shrub - dwarf ericaceous shrub

�shrub and herbaceous vegetation increases little following
canopy opening.

�Pl natural regeneration expected to be adequate to restock cleared sites if sufficient numbers of cones present and well
distributed; although scarification likely not required for seedbed management, regeneration period will likely be shortened
by drag scarification conducted very soon after logging;

�insufficient experience to predict Pa natural ingress or advance regeneration release;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.

04 P:Pl
Pa

T:Bl
Se

moisture deficits
Pl, Pa, Bl, Se              Pl, Pa, Bl, Se
winter dessication
all species                all species
light deficits
----                               Pl, Pa

low:  Dry shrub - dwarf ericaceous shrub

�growth of Bl and Se poor due to moisture deficits;
�Pl natural regeneration likely adequate to restock sites if sufficient numbers of cones present and well distributed;
scarification probably not required but may shorten regeneration delay period.
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ESSFxv1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

05 P:Pl
Pa

S:Bl
Se

moisture deficits
Bl, Se                              Bl, Se
light deficits
----                                 Pl, Pa

low:  Mixed shrub - low forb

�growth of Bl and Se generally slow, limited by moisture stress;
�Pl or Pa plantations may be suitable option for these sites;
�Pl natural regeneration expected to be adequate to restock sites if sufficient numbers of cones present and well distributed.

06 P:Pl
S:Bl

Se
T:Pa

moisture deficits
Bl, Se                             ----
summer frost (gentle slopes):
Bl, Se                              Bl, Se
light deficits (vegetation overtop)
Pl, Se, Pa                        Pl, Se, Pa

medium:  Ericaceous shrub - rhododendron

�cover of white-flowered rhododendron changes little following
canopy removal and recovers slowly after clearing or damage to
above-ground stems.

�competing vegetation limits plantation survival and growth as well as natural regeneration ingress.
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ESSFxv1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

07 P:Pl
Bl
Se

T:Pa

summer frost
Bl, Se                          Bl, Se
light deficits
Pl, Pa                           Pl, Pa
cold, moist soils
all species                   all species

medium:  Mixed shrub - moist forb

�abundance and vigour of shrub and herb vegetation variable; on
some sites vegetation may increase dramatically following
canopy opening.

�survival and growth of planted Pl, Bl, and Se expected to be adequate to restock cleared and partial-cut sites if vegetation
controlled at planting spot and (for Pl in partial cuts) if planted in sunny / lightly shaded microsites;

�Pl natural regeneration generally limited by cold, moist soils and relatively thick forest floor; ingress may be adequate to
restock sites if sufficient cones present and well distributed on mineral soil and if competing vegetation is reduced.

08 P:Pl
Se
Bl

cold, wet soils
all species                    all species
summer frost
Pl, Se, Bl                      Pl, Se, Bl
light deficits (vegetation overtop)
Pl                                  Pl

medium:  Mixed shrub - sphagnum

�vegetation development limited by cold, wet soils.

�productivity for timber very low, and sites very difficult to restock.
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ESSFxv1 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

09 P:Se
Bl

S:Pl

cold, wet soils
Se, Bl, Pl                   Se, Bl, Pl
summer frost
Se, Bl                          Se Bl
light deficits
Se, Bl, Pl                       Se, Bl, Pl

medium to high:  Mixed shrub - wet forb

�survival and growth of planted Se, Bl, and Pl expected to be adequate to restock site if planted on raised microsites and if
vegetation controlled at planting spot;

�natural regeneration of Pl not a reliable restocking option due to cold, thick soil organic layers and frequent lack of Pl
cones.
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ICHdk Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture system  in the ICHdk is even-aged management
(clearcutting).  Following harvesting, sites are usually broadcast burned
to reduce slash and vegetation competition, improve planter access, and
reduce forest floor layers for planting.  Nearly all harvested sites are
planted, usually with Douglas-fir and/or lodgepole pine on mesic and
drier sites, and with spruce on wetter sites.

Partial harvesting  experience in the ICHdk is essentially nonexistent.

Advance regeneration  is predominantly Bl, Cw, and Sxw.  Bl and Sxw
are mostly of good form and vigour but the Cw usually originates by
layering and has incipient decay from the parent tree.

Natural restocking  has not been widely used operationally as a
regeneration method.  Fd, Sxw, and Bl natural regeneration ingress
generally occurs on exposed mineral soil in cleared openings where
competing vegetation is low and seed is abundant.

Principal Insect and Disease Concerns

Cw has a high risk of heart rot on all sites.
Most Bl stems in the canopy of old stands have extensive heart rot, but
some data indicate that younger second-growth stands may have much
less heart rot.
White pine weevil causes extensive terminal dieback on vigorous, open-
grown Sxw on some sites.
Armillaria root rot affects trees of all conifers but is probably less
common than in wetter climates.  Partial harvest will increase damage.
Two-year-cycle budworm can cause severe defoliation during high-
population years.
Spruce beetle damage can be locally high, especially in areas with
windthrow and poor logging, and in creek valleys.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger patch (generally
>60 m wide) group selection systems;

Canopy present refers primarily to group selection systems with small
to medium (generally 30�60 m wide) harvested groups.  It refers to
single tree selection systems in /03 (Fd stands) and /09 site series.



7�13 - 2

S
IL

V
IC

U
L

T
U

R
E

 C
O

N
S

ID
E

R
A

T
IO

N
S

ICHdk Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

01 P:Fd
Pl
Sxw

S:Bl
T:Cw
D:At
 Ep

light deficits (vegetation overtop)
Fd, Pl, Sxw,              Fd, Pl, Sxw,
At, Ep                       At, Ep
moisture deficits (S aspects)
Sxw, Bl, Cw, Ep       Sxw, Bl, Cw, Ep
summer frost (level sites/depressions)
Fd, Cw                       ----

most common: medium to high; Mixed shrub - dry shrub
less common: medium; Mixed hardwoods - dry shrub

�these sites are often rapidly occupied by shrubs and hardwoods
following canopy removal and soil disturbance.

�survival and growth of planted Fd, Sxw, and Pl generally adequate to restock clearcut sites and cleared group selection
patches if vegetation controlled at planting spot; frost may reduce growth of Fd and Cw on level clearcut sites in some
years;

�some advance Bl and nearly all advance Cw regeneration has poor form, branch damage, or incipient decay;
�natural Fd and Sxw regeneration ingress common on clearcuts and small cleared patches if mineral soil is exposed;
�exposed mineral soil usually quickly revegetated; At and Ep abundance often increases significantly following canopy
removal and soil disturbance if a seed source is nearby or if they were a component of original stand;

�broadcast burning generally reduces vegetation cover for 2�3 years.
02 P:Fd

Pl
D:At

moisture deficits
Fd                               Fd
nutrient deficits (shallow soils)
Fd                               Fd
rooting restrictions (bedrock)

low; Dry shrub - falsebox

�shrub and herbaceous vegetation cover increase following
logging is slow and relatively small.

�timber productivity is low and sites may be difficult to regenerate;
�plantation survival and growth limited by dry soils; partial canopy retention may improve plantation success;
�planting spots limited by shallow soils in Shallow Phase;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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ICHdk Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

03 P:Pl
Fd

D:At

moisture deficits
Fd                                 Fd
light deficits (vegetation overtop)
----                             Pl, At

nutrient deficits

low; Dry shrub - falsebox

�Pl stands on these sites most often regenerate naturally following clearcut harvesting if adequate cones present and well
distributed, and mineral soil is exposed or forest floor thickness is reduced;

�survival and growth of planted Pl likely high; vegetation control often not required to meet stocking;
�survival and growth of planted Fd expected to be poor (moisture stress); may be improved under partial canopy;
�soil organic layer and woody debris removal will reduce the already poor moisture and nutrient status of these sites; maintenance
of soil organic layers and woody debris especially important if sites managed for Fd;

�steeply sloping shallow soils susceptible to erosion.
04 P:Fd

Pl
Sxw

S:Bl
D:At, Ep

moisture deficits
Sxw, Bl                       Sxw, Bl
light deficits (dense Bl and Cw)
Fd, Pl, At, Ep               Fd, Pl, At, Ep
nutrient deficits (coarse soils)

low; Dry shrub - falsebox

�these sites frequently have a high density of advance Bl and Cw
regeneration.

�Bl and Sxw growth on these sites generally slow but improved by planting on moister microsites in mixture with Pl or Fd;
�advance Cw and Bl regeneration is usually of poor form and with incipient decay, and of low value for timber management;
�Fd, Pl, or Sxw plantation performance may be limited by density of Cw and Bl advance regeneration;
�removal of forest floor will likely reduce an already poor moisture and nutrient status, especially on coarse-textured soils;
�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
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ICHdk Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

05 P:Fd
Pl
Sxw

S:Bl
Cw

D:Act, At,
Ep

light deficits (vegetation overtop)
Fd, Pl, Sxw, Act,          Fd, Pl, Sxw,
At, Ep                           Act, At, Ep
summer frost (gentle slopes)
Fd, Cw, Sxw                  -----

most common: medium to high; Mixed shrub - moist shrub
less common (No or limited canopy only): medium; Mixed
hardwood - moist shrub

�shrub and hardwood cover often increases significantly
following canopy removal and soil disturbance

�survival and growth of planted Fd, Pl, Sxw, and Bl generally adequate to restock cleared or partial-cut sites if shrub and
herbaceous vegetation controlled at planting spot and (for Fd and Pl) if planted in sunny / lightly shaded microsites;

�dense stands of mixed hardwoods may develop following extensive mineral soil exposure where seed source is present;
�frost damage may be reduced by planting Pl, Sxw, or Bl or by retaining 50% or more of tree canopy;
�most advance Bl > 25 cm tall and nearly all advance Cw regeneration has poor form, branch damage, and incipient decay.

06 P:Fd
Pl
Sxw

S:Bl
Cw

D:Act, At,
Ep

light deficits (vegetation overtop)
Fd, Pl, Act,                   Fd, Pl, Act,
At, Ep                            At, Ep
summer frost (gentle slopes)
Fd, Cw, Sxw                   ----

most common: medium; Mixed shrub - moist forb
less common (No or limited canopy only): medium; Mixed
hardwood - moist shrub;

�shrub and hardwood tree cover significantly increase follow
canopy removal and soil disturbance

�survival and growth of planted Fd, Pl, Sxw, and Bl on clearcuts and group selection patches generally adequate to restock
sites if vegetation controlled at planting spot and (for Pl and Fd) if trees planted in sunny / lightly shaded microsites;

�competing vegetation can be reduced for 3�5 years by broadcast burning, scarification, or mounding;
�risk of frost damage greatest on gentle lower slopes and where downslope air flow is impeded; risk of damage may be
reduced by planting Pl or Bl, or by retaining 50% or more of tree canopy;

�most advance Bl > 25 cm tall and nearly all advance Cw regeneration has poor form, branch damage, and incipient decay.
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ICHdk Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy       Canopy present

Vegetation potential and complex

07 P:Fd
Pl
Sxw

S:Bl
D:Act

light deficits (vegetation overtop)
Fd, Pl, Sxw, Bl, Act      Fd, Pl, Sxw, Bl, Act
summer frost
Fd, Sxw, Bl              Fd, Sxw, Bl
cold, moist soils
Fd                                  Fd

most common: high; Mixed shrub - moist shrub
less common: medium; Mixed hardwood - moist shrub

�dense shrub cover typical of these sites

�survival and growth of all species expected to be poor without control of vegetation over seedlings;
�planting on raised microsites (natural or artificial) will reduce limitations due to cold soils and overtopping vegetation;
�frost-prone sites; damage risk may be reduced by planting Pl or Act or, to a lesser degree, by planting under a partial
canopy;

�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow;
�natural regeneration ingress of Act often occurs on exposed mineral soil.

08 P:Fd
Sxw

S:Bl
Cw
Pl

D:Act, At,
Ep

light deficits (vegetation overtop)
all species                       all species
summer frost (gentle slopes)
Fd, Cw                           Fd, Cw
cold, wet soils (toe slopes)
Fd, Pl                              Fd, Pl

most common: high; Mixed shrub - tall fern
less common (No or limited canopy): medium; Hardwood
-

moist shrub
�under a mature canopy, these sites typically have a dense
cover of devil's club, which is replaced by a dense cover
of other wet-site shrubs and ferns following canopy
removal

�tree regeneration limited primarily by competing vegetation; Fd, Sxw, Bl, and Pl plantations generally adequate to restock
cleared or partial-cut sites if vegetation controlled at planting spot and if planted in sunny / lightly shaded microsites;

�moderate-intensity broadcast burn will usually reduce above-ground competing vegetation for 2�3 years;
�growth generally improved by planting on raised microsites (natural or artificial) due to warmer soils and reduced vegetaton;
�hardwood tree invasion limited by shrub and herbaceous vegetation; may be rapid if this vegetation is reduced;
�risk of frost damage principally on level terrain where cold air accumulates; risk present but less on steeper slopes.
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ICHdk Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree

establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

09 P:Sxw
S:Bl

Pl
D:Act

cold, wet soils
Sxw, Bl, Pl                 Sxw, Bl, Pl
summer frost
Sxw, Bl                       Sxw, Bl
light deficits
Pl, Act                       Sxw, Bl, Pl, Act

medium; Mixed shrubs - wet forb;

�patches of Wet alder vegetation common.

�low-productivity sites for timber, and restocking often difficult;
�survival and growth of all tree species best on raised microsites (natural or artificial) due to warmer soils and reduced
above-ground vegetation competion; plantable spots limit planting density;

�plantation growth generally slow;
�Pl uncommon; mature Pl not well adapted to wet sites;
�risk of frost damage to planted Sxw may be reduced somewhat by partial tree or shrub canopy; effects of partial canopy
may be overwhelmed by cold air accumulation, especially if large upslope source of cold air is present;

�sites very susceptible to soil rutting and compaction;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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ICHmk3 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture systems are currently even-aged (clearcutting)
management.  Following harvesting, sites are usually broadcast burned to
reduce slash and vegetation competition, improve planter access, and
reduce forest floor layers for planting.  Nearly all harvested sites are
planted, usually with Douglas-fir and/or lodgepole pine on mesic and
drier sites and with spruce on wetter sites.  Wetter sites are often
mounded to create warmer, better-drained soils for initial seedling
establishment.

Partial harvesting experience in the ICHmk3 is essentially nonexistent.

Advance regeneration is primarily Cw and Bl, which are often very
dense.  Bl stems <25 cm tall usually have good form and vigour, but
taller stems are often old and have incipient decay.  Cw often originates
by layering and typically has incipient decay from the parent tree.

Natural restocking has not been widely used operationally as a
regeneration method.  Fd, Sxw, Bl, and Cw, as well as Act and At natural
regeneration ingress, generally occupy exposed mineral soil in cleared
openings if vegetation is not dense and seed is abundant.

Principal Insect and Disease Concerns

Cw has a high risk of heart rot on all sites.
Most Bl stems in the canopy of old stands have extensive heart rot, but
some data indicate that younger second-growth stands may have much
less heart rot.
White pine weevil is a major concern, causing extensive terminal dieback
on vigorous, open-grown Sxw on some sites.
Armillaria root rot affects isolated trees and large infection centres, often
killing all conifer trees.  Partial harvest will increase armillaria damage.
Tomentosus and laminated root disease are also prevalent.
Warren's root collar weevil can cause moderate damage in some planta-
tions, especially with deep, moist forest floor.
Black army cutworm can cause extensive mortality in some plantations
on recently burned sites.
Spruce beetle can cause high mortality locally, especially on sites with
windthrow or poor logging.
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SILVICULTURE CONSIDERATIONS

Sxw and Bl may experience severe defoliation from two-year-cycle
budworm in high-population years.
Bl has moderate to high risk of attack from balsam bark beetle.
Western spruce budworm has locally caused severe defoliation of Fd.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger group (generally
>60 m wide) selection systems;

Canopy present refers primarily to group selection systems with
smaller (generally 30�60 m wide) patches.  On warm, dry sites (site
series /03) and very wet sites (site series /07), it refers to low- to
moderate-volume removal single tree selection systems.
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ICHmk3 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

01 P:Fd
Pl
Sxw

S:Bl
T:Cw
D:Act, At,

Ep

light deficits (vegetation overtop)
Fd, Pl, Sxw,                Fd, Pl, Sxw,
Act, At, Ep                 Act, At, Ep
summer frost (gentle slopes)
Fd, Cw                         ----
moisture deficits (submesic sites)

most common:  medium; Mixed shrub - dry shrub
less common (No or limited canopy): medium; Mixed
hardwood - dry shrub
�Ep and Act commonly seed in on exposed mineral soils and
may dominate site for several years;

�advance Bl regeneration may limit success of planted stock.

�survival and growth of planted Fd, Pl, Sxw, and Bl generally adequate to restock cleared or partial-cut sites if vegetation
and dense advance regeneration controlled at planting spot and (for Pl and Fd in partial cuts) if planted in sunny / lightly
shaded microsites;

�moderate-intensity broadcast burn will usually reduce above-ground competing vegetation for 3�5 years;
�most advance Cw regeneration originates by layering and has incipient heart rot from parent tree;
�advance Bl regeneration >25 cm tall frequently has poor form, branch damage, and incipient decay;
�post-harvest natural regeneration ingress of Fd, Sxw, Bl, and Cw anticipated in small openings and near mature forest edge
where mineral soil is exposed; small Cw established naturally from seed usually free of heart rot but probability of forming
a sound crop tree is uncertain;

�dense stands of mixed hardwoods often result from extensive mineral soil exposure where there are adjacent seed sources.
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ICHmk3 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

02 P:Fd
Pl

T:Bl
Sxw

D:At

moisture deficits
Sxw, Bl                        Sxw, Bl
light deficits
----                                Fd, Pl
nutrient deficits

low; Dry shrub - falsebox

�shrub and herb vegetation increase following canopy removal is
slow and generally small.

�sites have low productivity for timber and significant challenges for reforestation; survival of planted Pl and Fd may be
adequate to restock sites if planted in microsites with deeper soil; vegetation control usually not required;

�Pl natural regeneration should be adequate to restock sites if sufficient cones present and well distributed;
�Fd natural regeneration establishment common under partial Fd canopy but not on large cleared areas;
�maintenance of soil organic layers and woody debris important for long-term nutrient availability and natural regeneration;
�risk of site degradation due to site preparation (including broadcast burning) is high.

03 P:Fd
Pl

D:At

moisture deficits
Fd                               Fd
high surface temperatures (recently
burned sites)

low; Dry shrub - falsebox

�vegetation increase following logging generally slow and small.

�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under partial
canopy of mature Fd;

�Pl natural regeneration ingress likely slow but probably adequate to restock sites if sufficient cones present and well
distributed;

�survival and early growth of planted Fd expected to be poor due to moisture stress and high soil surface temperatures;
�planted Pl survival and growth usually adequate to restock sites without vegetation control;
�maintenance of soil organic layers important for long-term nutrient availability and natural regeneration.
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ICHmk3 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

04 P:Fd
Sxw

S:Bl
Cw
Pl

D:Act, At, Ep

light deficits (vegetation overtop)
Fd, Pl, Act,                Fd, Pl, Act,
At, Ep                        At, Ep
summer frost
Fd, Cw                       Fd, Cw

most common:  medium; Mixed shrub - moist forb
less common (No or limited canopy): high; Mixed hardwood -
dry shrub;

�Ep and Act commonly seed in on exposed mineral soil from
adjacent stands and may dominate the site for many years.

�survival and growth of planted Fd, Sxw, Bl, and Pl generally adequate to restock cleared and partial-cut sites if vegetation
controlled at planting spot and (for Fd and Pl in partial cuts) if planted in sunny / lightly shaded microsites;

�moderate-intensity broadcast burn or mounding will usually reduce above-ground competing vegetation for 2�3 years;
�Fd and Cw have high risk of frost damage on lower slopes and other sites with poor air drainage; risk of frost damage is
likely reduced by maintaining a partial tree canopy;

�most advance Bl >25 cm tall and nearly all advance Cw regeneration has poor form, branch damage, and incipient decay;
�advance Sxw regeneration generally of good form and vigour;
�soils moist throughout most of the growing season; risk of soil rutting and compaction generally high except when frozen.

05 P:Sxw
S:Bl

Cw
Pl

D:Act

light deficits (vegetation overtop)
Sxw, Pl, Act              Sxw, Pl, Act
summer frost
Sxw, Bl, Cw               Sxw, Bl, Cw
cold, moist soils
Sxw, Bl, Cw, Pl          Sxw, Bl, Cw, Pl

high; Mixed shrub - moist shrub

�shrub and herbaceous cover may increase significantly
following canopy removal.

�very frost-prone sites; damage to Sxw and Bl may be reduced by planting on raised microsites / exposed mineral soil;
�raised microsites should improve rooting zone soil temperature and growth of all species (planted and natural);
�most advance Bl regeneration >25 cm tall and nearly all advance Cw has poor form, branch damage, and incipient decay.
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ICHmk3 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

06 P:Fd
Sxw

S:Bl
Cw
Pl

D:Act
Ep

light deficits (vegetation overtop)
all species                   all species
summer frost (toe slopes)
Fd, Sxw, Cw               Fd, Cw
snowpress
all species                   all species
cold, wet soils (toe slopes)
Fd, Pl                          Fd, Pl

most common:  high; Mixed shrub - tall fern
less common (No or limited canopy):  high; Mixed hardwood -
moist shrub

�abundant devil�s club present prior to canopy removal is
generally replaced by a dense cover of other shrubs and forbs
including tall ferns following canopy removal.

�these are very productive sites for growth of trees, shrubs, and other vegetation;
�restocking of cleared or partial-cut sites with trees (all species) requires control of vigorous competing vegetation;
�moderate-intensity broadcast burn or mounding will usually reduce above-ground competing vegetation for 2�3 years;
�growth of all tree species improved by planting on raised microsites due to increased soil temperatures and soil drainage;
�management for Fd and Cw on gently sloping sites at the base of slopes will require measures to reduce frost damage;
�wet soils result in high risk of soil compaction and rutting.
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ICHmk3 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy   Canopy present

Vegetation potential and complex

07 P:Sxw
S:Bl

Cw
Pl

D:Act

summer frost
Sxw, Bl, Cw               Sxw, Bl, Cw
cold wet soils
Sxw, Bl, Pl, Cw         Sxw, Bl, Cw, Pl
light deficits (vegetation overtop)
Sxw, Pl, Act               Sxw, Pl, Act

most common:  medium; Mixed shrub - wet forb

�patches of wet alder vegetation common.

�low-productivity sites for timber; difficult to reforest due to cold, wet soils and frequent summer frost;
�survival and growth of planted tree species (all species) generally poor except on raised microsites (natural or artificial);
little affected by level of canopy removal;

�Pl is not common on these sites; mature Pl not well adapted to sites with near-surface water table;
�risk of summer frost damage to planted Sxw, Bl, and Cw may be somewhat reduced by leaving partial tree or shrub canopy
or by planting in mixtures with deciduous species; effects may be overwhelmed by cold air accumulation if large upslope
cold air source is present;

�advance Sxw and Bl regeneration <25 cm tall frequently of good form and moderate vigour; may contribute to stocking;
�soils very susceptible to rutting and compaction;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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ICHwk2 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture systems are currently even-aged (clearcutting)
management.  Following harvesting, sites are usually broadcast burned to
reduce slash and vegetation competition, improve planter access, and
reduce forest floor layers for planting.  Nearly all harvested sites are
planted, usually with Douglas-fir, lodgepole pine, and/or spruce on
mesic and drier sites, and with spruce on wetter sites.  Wetter sites are
often mounded to create warmer, better-drained soils for initial seedling
establishment.  Restocking success requires prompt planting.

Partial harvesting experience is essentially nonexistent.

Advance regeneration in old stands is primarily Hw and Cw.  Bl is
common on some sites.  Cw mostly originates by layering and typically
has incipient decay from the parent tree.  Hw and Bl >25 cm tall are
often old and of poor form, and have incipient decay.

Natural restocking and/or protection of advance regeneration has not
been widely used operationally as a regeneration method.  Fd, Sxw, Bl,
Cw, and Hw, as well as Act and Ep natural regeneration ingress,
generally occupy exposed mineral soil in cleared openings if vegetation is
not dense and seed is abundant.

Principal Insect and Disease Concerns

Cw and Hw have a high risk of heart rot on all sites.
Most Bl stems in the canopy of old stands have extensive heart rot, but
younger second-growth stands may have much less heart rot.
White pine weevil is a major concern, causing extensive terminal dieback
on vigorous, open-grown Sxw on some sites.
Armillaria root rot affects isolated trees and large infection centres, often
killing most conifer trees.  Partial harvest will increase armillaria damage.
Laminated root rot locally causes significant mortality of Fd.
Warren's root collar weevil damage is moderate in some plantations,
especially with deep, moist forest floor.
Black army cutworm has caused extensive mortality in some plantations
on recently burned sites.
Spruce beetle can cause high mortality locally, especially on sites with
windthrow or poor logging.
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Sxw and Bl may experience severe defoliation from two-year-cycle
budworm in high-population years.
Bl has moderate to high risk of attack from balsam bark beetle.
Defoliation of Sxw, Hw, and Cw by western hemlock looper can locally
be high in high-population years.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger group (generally
>60 m wide) selection systems;

Canopy present refers primarily to group selection systems with small
to medium (generally 30�60 m wide) harvested groups.  In site series
/03 (Fd-dominated) and /08, it refers to low-volume single tree selection
systems.
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ICHwk2 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy       Canopy present

Vegetation potential and complex

01 P:Fd
Pl
Sxw

S:Bl
Cw
Hw

D:At, Act,Ep

light deficits (vegetation overtop)
Pl, Fd, Sxw, Bl,              Fd, Pl, Sxw, Bl,
At, Act, Ep                     At, Act, Ep
summer frost (gentle slopes)

most common:  medium to high; Mixed shrub - moist forb;
less common (no or limited canopy):  medium; Mixed
hardwood - dry shrub

�shrubs, tall forbs, and often hardwoods increase dramatically
following canopy removal and mineral soil exposure.

�survival and growth of planted Fd, Pl, Sxw, and Bl generally adequate to restock cleared and partial-cut sites if vegetation
controlled at planting spot and (for Fd and Pl in partial cuts) if planted in sunny / lightly shaded microsites;

�Act and Ep readily establish naturally and thrive where mineral soil is exposed;
�natural regeneration of Fd, Sxw, Bl, Cw, and Hw can be expected in small openings and near the edge of the mature forest
where mineral soil is exposed following harvesting;

�nearly all advance Cw regeneration originating from layering and most advance Cw and Hw regeneration >25 cm tall has
poor form, poor vigour, or incipient heart rot;

�growing-season frosts on level sites and slight depressions in gently rolling topography reduces growth of planted Fd, Cw,
and Hw in some years;

�moderate-intensity broadcast burn will usually reduce above-ground vegetation for 2�3 years on north aspects and possibly
longer on south aspects.
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ICHwk2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy       Canopy present

Vegetation potential and complex

02 P:Fd
Pl

T:Bl
Hw

moisture deficits
Fd, Bl, Hw                    Bl, Hw
light deficits
----                                Fd, Pl
nutrient deficits
rooting restrictions (bedrock)

low; Dry shrub - falsebox

�vegetation increase following logging is generally small and
slow; cover of shrubs and herbs >20 cm tall generally small.

�timber productivity low, and sites often difficult to regenerate following canopy clearing due to thin, dry soils;
�long-term site productivity significantly reduced by broadcast burning, organic layer / woody debris removal, or soil
erosion;

�planted Pl surivival and growth usually moderate to high on microsites of deeper soil with full sun or light shade;
�partial Fd canopy retention will promote Fd natural regeneration and maintainence of site productivity;
�these sites best suited to conifers tolerant of low-nutrient, acidic soils (Pl and Hw);
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.

03 P:Fd
Pl

T:Bl
Hw

moisture deficits
Fd, Bl, Hw                    Bl, Hw
light deficits
----                                Fd, Pl
rooting restrictions (bedrock)

low; Dry shrub - falsebox

�vegetation increase following logging is generally small and
slow.

�same as ICHwk2/02 except these sites are more suited to conifers preferring neutral to alkaline soils (Fd).
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ICHwk2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

04 P:Fd
Pl

T:Bl
Hw
Cw
Sxw

D:At, Ep

moisture deficits
Bl, Cw, Sxw                Bl, Cw, Sxw
light deficits
----                               Pl, At, Ep
nutrient deficits (sandy soils)

most common: low; Mixed shrub - low forb
less common (No or limited canopy):  low to medium; Mixed
hardwood - dry shrub

�extensive mineral soil exposure may result in dramatically
increased cover of hardwoods, fireweed, and grasses.

�natural ingress (seeding in) of deciduous trees abundant if mineral soil exposed and seed source is present;
�survival and early growth of planted Fd and Pl generally adequate to restock cleared site without site preparation; growth
of Pl likely slow in shaded microsites of partial-cut sites;

�survival of planted Bl, Hw, Cw, and Sxw likely poor to moderate, and best on moist microsites under partial canopy;
�shelterwood or other partial harvest silviculture system may be especially suitable for regeneration of Fd stands;
�maintenance of soil organic layers and woody debris important for long-term productivity and natural regeneration.

05 P:Pl
Sxw

S:Bl
Cw

D:Act

light deficits (vegetation overtop)
Pl, Sxw, Act                Pl, Act
summer frost
Sxw, Bl, Cw                 Sxw, Bl, Cw
cold, moist soils

medium; Mixed shrub - moist shrub

�shrub and herbaceous vegetation generally increases following
canopy opening but is less abundant than on some wetter sites.

�survival and growth of planted Sxw and Pl generally adequate to restock cleared and partial-cut sites if vegetation
controlled at planting spot and if planted in sunny / lightly shaded microsites;

�moderate-intensity broadcast burn or mounding will usually reduce above-ground competing vegetation for 3�4 years;
�frost damage may be reduced by planting on raised microsites, under partial canopy, or as part of Pl-dominated mixture;
�advance Bl regeneration >25 cm tall often of poor form and vigour, and with incipient decay.
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ICHwk2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

06 P:Sxw
S:Bl

Pl
D:Act

light deficits (vegetation overtop)
Sxw, Bl, Pl, Act           Sxw, Bl, Pl, Act
summer frost
Sxw, Bl                        Sxw, Bl
cold, wet soils
Sxw, Bl, Pl                   Sxw, Bl, Pl

high; Mixed shrub - moist shrub

�black twinberry and thimbleberry often dominate site prior to
canopy removal and persist following removal;

�reedgrass-dominated vegetation often follows scarification
where and when reedgrass seed is abundant.

�vegetation control essential for regeneration; vegetation control may be difficult to achieve by burning on these wet sites;
�frost hazard may be reduced by planting Pl or Act or, less so, by planting under a partial canopy or in Pl-dominated
mixture;

�growth of Sxw, Bl, and Pl best on raised microsites (artificial or natural);
�advance Bl regeneration >25 cm tall often of poor form and vigour, and with incipient decay.

07 P:Fd
Sxw

S:Bl
Cw
Hw
Pl

D:Act, Ep

light deficits (vegetation overtop)
all species                      all species
summer frost (gentle slopes)
Fd, Cw, Hw                 Fd, Cw, Hw
cold, wet soils (toe of slopes):
Fd, Pl                            Fd, Pl
snowpress

most common: high; Mixed shrub - tall fern
occasional: high; Mixed hardwood - moist shrub

�above-ground shrub and herb growth is vigourous;
�the high percent cover of devil's club is usually replaced by
other moist-site shrubs and forbs following canopy removal.

�survival and growth of planted Fd, Sxw, Bl, and Pl can restock cleared and partial-cut sites if vegetation is controlled at
planting spot and, for Fd and Pl in partial cuts, if planted in sunny / lightly shaded microsites;

�planting on raised microsites should reduce vegetation competition, warm soils, and increase survival and growth of trees;
�abundant Act often establishes on exposed mineral soil following canopy opening;
�frost may limit establishment of Fd, Cw, and Hw locally in depressions and on gentle topography;
�most advance Bl regeneration >25 cm tall and nearly all advance Cw has poor form, branch damage, and incipient decay.
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ICHwk2 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy    Canopy present

Vegetation potential and complex

08 P:Sxw
S:Bl

Cw

D:Act
T:Hw

summer frost
Sxw, Bl, Cw, Hw        Sxw, Bl, Cw, Hw
cold, wet soils
all species                    all species
light deficits (vegetation overtop)
Act                         Sxw, Act

medium; Mixed shrub - wet forb

�patches of Wet alder - fern vegetation common.

�sites difficult to regenerate due to cold, wet soils; survival and growth of planted conifers generally poor except on raised
microsites (natural or artificial); plantable spots limit planting density;

�water table may rise following canopy removal;
�partial canopy retention may slightly reduce frost damage to seedlings but effects usually overwhelmed by cold air
accumulation if a large upslope cold air source is present;

�most advance Bl regeneration >25 cm tall and nearly all advance Cw has poor form, branch damage, and incipient decay;
�broadcast burn with sufficient intensity to control competing vegetation is unlikely; shrubs may be stimulated by soil
warming.
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ICHwk4 Silviculture Considerations

Silviculture Practices and Options

Predominant silviculture systems are currently even-aged (clearcutting)
management.  Following harvesting, sites are usually broadcast burned to
reduce slash and vegetation competition, improve planter access, and
reduce forest floor layers for planting.  Nearly all harvested sites are
planted, usually with Douglas-fir, lodgepole pine, or spruce on mesic
and drier sites, and with spruce on wetter sites.  Wetter sites are often
mounded to create warmer, better-drained soils for initial seedling
establishment.  Restocking success requires prompt planting following
site preparation.

Partial harvesting experience is essentially nonexistent.

Advance regeneration in old stands is primarily Hw and Cw.  Bl is
common on some sites.  Cw mostly originates by layering and typically
has incipient decay from the parent tree.  Hw and Bl >25 cm tall are
often old and of poor form, and have incipient decay.

Natural restocking and/or protection of advance regeneration has not
been widely used operationally as a regeneration method.  Fd, Sxw, Bl,
Cw, and Hw, as well as Act and Ep natural regeneration ingress,
generally occupy exposed mineral soil in cleared openings if vegetation is
not dense and seed is abundant.

Principal Insect and Disease Concerns

Cw and Hw have a high risk of heart rot on all sites.
Most Bl stems in the canopy of old stands have extensive heart rot, but
younger second-growth stands may have much less heart rot.
White pine weevil is a major concern, causing extensive terminal dieback
on vigorous, open-grown Sxw on some sites.
Armillaria root rot affects isolated trees and large infection centres, often
killing most conifer trees.  Partial harvest will increase armillaria damage.
Laminated root rot locally causes significant mortality of Fd.
Warren's root collar weevil damage is moderate in some plantations,
especially with deep, moist forest floor.
Black army cutworm has caused extensive mortality in some plantations
on recently burned sites.
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·
Spruce beetle can cause high mortality locally, especially on sites with
windthrow or poor logging.
Sxw and Bl may experience severe defoliation from two-year-cycle
budworm in high-population years.
Bl has moderate to high risk of attack from balsam bark beetle.
Defoliation of Sxw, Hw, and Cw by western hemlock looper can locally
be high in high-population years.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger group (generally
>60 m wide) selection systems;

Canopy present refers primarily to group selection systems with small
to medium (generally 30�60 m wide) harvested groups.  In site series
/03 (Fd-dominated) and /08, it refers to low-volume single tree selection
systems.
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ICHwk4 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy     Canopy present

Vegetation potential and complex

01 P:Fd
Pl
Sxw

S:Bl
Cw
Hw

D:Act, At,
Ep

light deficits (vegetation overtop)
Fd, Pl, Sxw, Bl,            Fd, Pl, Sxw, Bl,
Act, At, Ep                   Act, At, Ep
summer frost (gentle slopes)

most common: medium to high; Mixed shrub - moist forb
less common (No or limited canopy): medium; Mixed
hardwood - dry shrub

�shrubs, tall forbs, and often hardwoods increase dramatically
on exposed mineral soil following canopy removal.

�survival and growth of planted Fd, Pl, Sxw, and Bl generally adequate to restock cleared and partial-cut sites if planted
promptly; vegetation controlled at planting spot and (for Fd and Pl) if planted in sunny / lightly shaded microsites;

�moderate-intensity broadcast burn will usually reduce above-ground competing vegetation for 2�3 years;
�natural ingress of Hw and Cw can be expected on exposed mineral soil following partial or full canopy removal;
�Act and Ep quickly establish (seed-in) on exposed mineral soil if there is a nearby seed source;
�most advance Bl regeneration >25 cm tall and nearly all advance Cw and Hw has poor form or incipient decay;
�frost damage may limit survival and growth of planted Fd, Cw, Sxw, or Bl on gentle slopes in some years with late frosts.

02 P:Fd
Pl

T:Bl
Hw

moisture deficits
Fd, Bl, Hw                       Bl, Hw
light deficits
----                                    Fd, Pl
nutrient deficits and rooting restrictions

low; Dry shrub - falsebox

�shrub and herbaceous vegetation increase following logging
generally small and relatively slow.

�timber productivity low; maintenance of soil organic layers and woody debris important for long-term productivity;
�sites with very shallow soils difficult to reforest; growth of planted trees best on microsites with deeper soils;
�partial canopy retention may promote natural regeneration establishment;
�these sites best suited to conifers tolerant of low-nutrient acidic soils (Pl, Hw).
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ICHwk4 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

03 P:Fd
Pl

T:Hw
D:At

moisture deficits
Fd, Hw, At                       Hw, At
light deficits
----                               Fd, Pl, At

rooting restrictions (bedrock)

low; Dry shrub - falsebox

�shrub and herbaceous vegetation increase following logging
generally small and relatively slow.

�same as for ICHwk4/02 except these sites are also suited to conifers preferring neutral to alkaline soils ( Fd)
04 P:Fd

Pl
Sxw

S:Bl
Hw

D:At

summer frost
Fd, Sxw, Bl, Hw           Fd, Sxw, Bl,
                                       Hw
moisture deficits
Sxw, Bl                          Sxw, Bl
light deficits (vegetation overtop)
----                                Fd, Pl, At

nutrient deficits

low;  Ericaceous shrub - low shrub

�shrub and herbaceous vegetation increases relatively little
following canopy clearing.

�maintenance of soil organic layers and woody debris important for long-term productivity and regeneration;
�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of cones present and well distributed
on mineral soil; scarification likely required; natural ingress and growth slow in shaded microsites on partial-cut sites;

�survival and growth of planted Fd, Pl, Sxw, and Bl generally adequate to restock cleared sites; site preparation usually not
required; growth of Fd and Pl likely slow in shaded microsites of partial cuts;

�frost damage to Sxw and Fd may be reduced by planting under partial canopy or nurse crop, or as part of Pl-dominated
mixture.
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ICHwk4 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy        Canopy present

Vegetation potential and complex

05 P:Fd
Pl

S:Hw
T:Bl

Cw
Sxw

D:At, Ep

moisture deficits
Bl, Cw, Sxw                     Bl, Cw, Sxw
light deficits
----                                    Pl, At, Ep
nutrient deficits (sandy soils)

most common: low; Mixed shrub - low forb
less common (No or limited canopy): low to medium; Mixed
hardwood - dry shrub

�extensive mineral soil exposure may result in significantly
increased cover of hardwoods, shrubs, and some forbs such as
fireweed.

�survival and growth of planted Fd and Pl generally adequate to restock cleared sites without site preparation; growth of Pl
likely slow in shaded microsites of partial-cut sites;

�retention of soil organic layers and woody debris important for long-term productivity on droughty, nutrient-poor (sandy)
soils;

�hardwoods (Ep, At) establish naturally following harvesting if present in original stand or if a nearby seed source is
present.

06 P:Sxw
S:Bl

Pl
D:Act

light deficits (vegetation overtop)
Sxw, Bl, Pl, Act               Sxw, Bl, Pl, Act
summer frost
Sxw, Bl                             Sxw, Bl
cold, wet soils
Sxw, Bl, Pl                        Sxw, Bl, Pl

most common:  high; Mixed shrub - moist shrub

�black twinberry and thimbleberry often dominate site prior to
canopy removal and persist following removal;

�reedgrass-dominated vegetation often develops if abundant
seed present when mineral soil exposed.

�survival and growth of planted Sxw, Bl, and Pl generally adequate to restock cleared and partial-cut sites if vegetation
controlled at planting spot and (for Pl in partial cuts) if planted in sunny / lightly shaded microsites;

�broadcast burn often difficult to achieve on these wet sites;
�risk of frost damage to Sxw and Bl may be reduced by planting under partial canopy or nurse crop of Pl;
�planting on raised microsites (natural or artificial) will improve rooting zone soil temperatures and growth of Sxw;
�most advance Bl regeneration <25 cm tall and nearly all advance Sxw is of good form and can contribute to restocking.
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ICHwk4 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy       Canopy present

Vegetation potential and complex

07 P:Fd
Sxw

S:Bl
Cw
Hw
Pl

D:Act, Ep

light deficits (vegetation overtop)
all species                      all species
summer frost (gentle slopes)
Fd, Cw, Hw                  Fd, Cw, Hw
cold, wet soils (toe slopes)
Fd, Sxw, Bl, Pl, Ep       Fd, Sxw, Bl, Pl, Ep
snowpress

most common: high;  Mixed shrub - tall fern
occasional:  high; Mixed hardwood - moist shrub

�the high percent cover of devil's club is usually replaced
by other shrubs and forbs following canopy removal.

�cottonwood establishes quickly following extensive
mineral soil exposure if seed source is present.

�vegetation control generally essential for prompt reforestation of all species; spot treatments may be most effective;
�abundant Act may establish by seeding-in on exposed mineral soils;
�summer frost damage to Fd, Cw, and Hw may be significant locally in some years;
�planting on raised microsites (natural or artificial) will improve rooting zone temperatures and growth of all species,
especially on wet toe slopes;

�most advance Bl regeneration >25 cm tall and nearly all advance Cw has poor form, branch damage, or incipient decay;.
08 P:Sxw

S:Bl
Cw
Pl

D:Act

summer frost
Sxw, Bl, Cw                 Sxw, Bl, Cw
cold, wet soils
Sxw, Bl, Cw, Pl             Sxw, Bl, Cw, Pl
light deficits
Pl, Act                           Pl, Act, Sxw

most common:  medium;  Mixed shrub - wet forb

�Wet alder - fern communities often form patches in this
complex;

�soil disturbance may result in increased shrub or
herbaceous vegetation abundance.

�sites difficult to regenerate due to cold, wet soils; growth poor except on raised microsites (natural or artificial);
�water table may rise following canopy removal;
�partial canopy retention may slightly reduce frost damage but beneficial effects likely overwhelmed by cold air
accumulation;

�advance Bl regeneration <25 cm tall and most advance Sxw is of good form and can contribute to restocking.
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Silviculture Practices and Options

Predominant silviculture systems are currently a form of single tree
selection (faller selection) in Fd stands and clearcutting in Pl stands.  The
selection system in Fd stands is based on an objective for residual basal
area, maximum diameter class, diameter class width, and diminuation
quotient for diameter classes.  Stand regeneration is achieved by release
of advance regeneration and natural regeneration ingress.  Dense advance
regeneration is usually spaced subsequent to logging.  In Pl stands with
scattered Fd, the Fd are generally not harvested, and advance Fd
regeneration is protected.  Regeneration of Pl stands is primarily by
natural regeneration ingress without scarification.  There is a trend to
regenerate Pl stands by planting.

Advance regeneration in Fd stands is virtually all Fd and is often dense.
Density has probably increased markedly in recent years due to wildfire
control.  High advance regeneration densities result in below-ground
competition for moisture and nutrients, and may result in growth
reductions not only to advance regeneration stems but also to canopy
stems.  Advance Fd regeneration is generally of good form and vigour,
and its growth responds well to canopy opening.  Growth generally
increases with increasing sunlight, although stems with thin, non-
furrowed bark often suffer sunscald when exposed to sunlight after
growing in shade.  Advance regeneration in Pl stands is generally sparse.

Natural restocking is the normal regeneration method in Fd and Pl
stands.  Survival of planted Fd on cleared areas has generally been poor
due to frequent summer frost and moisture stress.

Principal Insect, Disease, and Abiotic Damage Concerns

Summer frost is a significant factor reducing initial establishment and
growth of planted Fd on cleared areas.  Diseases such as Dermea canker
can be associated with frost injury on Fd.
Douglas-fir beetle causes frequent mortality of mature Fd, especially
those under moisture stress or damaged by logging.
Laminated root rot and Armillaria root disease commonly kill pockets of
Fd stems, both mature and immature.
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Western spruce budworm can cause severe defoliation in southern
portions of IDFdk3; regeneration in partial harvesting systems may
experience extreme damage.
Douglas-fir tussock moth occasionally defoliates and kills Fd.
Growth of Pl natural regeneration is commonly reduced by dwarf
mistletoe if an inoculum source is present.
Western gall rust and blister rusts are also common on regeneration, and
reduce growth.
Pine needle cast disease is very common on Pl regeneration after wet
springs and summers and may result in growth reductions.
Mountain pine beetle kills mature Pl trees, especially those under
environmental stress, but is less common than in the SBPS Zone.
Squirrels can cause significant damage to plantations during high-
population periods.

Silviculture Considerations Table � Harvest Assumptions

No or limited canopy refers to clearcuts and larger group (generally
>50 m wide) selection systems;

Canopy present for Fd stands includes single tree selection and faller
selection systems with up to 60% volume removal as well as low-
volume small group selection systems where groups of 2�4 trees are
felled.  In Pl stands, canopy present includes group selection with small
to medium-size (25�50 m wide between mature stand edges) harvested
groups.
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IDFdk3 Site Series - Silviculture Considerations
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy        Canopy present

Vegetation potential and complex

01 P:Fd
Pl

T:Sxw
(upper
elevations)

D:At

moisture deficits
Fd, Sxw                         Fd, Sxw
summer frost
Fd                                  ----
light deficits
----                                 Pl, At

most common: medium; Pinegrass - low forb
less common: medium; Dry alder - pinegrass (mostly higher
elevations)

�Fd advance regeneration densities frequently high, resulting in
increased moisture stress to individual stems;

�pinegrass cover and vigour generally increases following
canopy removal; pinegrass is strong competitor for soil
moisture;

�soopollalie may add significant nitrogen to site.
�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under partial
canopy of mature Fd or Pl/Fd;

�excessive opening of mature Fd stand may result in sunscald injury and shock to Fd advance regeneration;
�light ground disturbance should increase density of Fd natural regeneration ingress under moderate tree canopy;
�excessive stocking of advance regeneration reduces stand vigour; growth generally improved by thinning of dense patches;
�survival of planted Fd in clearings highly variable and often poor due to moisture stress (increased by grass competition for
moisture) and frost; survival of planted Pl generally moderate to high in sunny or lightly shaded microsites;

�survival of planted Fd and Pl in clearings may be increased by site preparation that increases planting site moisture
availability and reduces grass competition for moisture;

�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of Pl cones present and well
distributed on mineral soil; scarification (light drag) may reduce regeneration delay;

�downed and decaying wood provides microsites for natural regeneration ingress and nutrient availability.
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IDFdk3 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy        Canopy present

Vegetation potential and complex

02 P:Fd
Pl

moisture deficits
Fd                                    Fd
nutrient deficits
Fd                                     Fd
high surface temperatures

low; Dry shrub - kinnikinnick

�pinegrass is strong competitor for soil moisture on these
sites.

�timber productivity low and sites very difficult to regenerate following logging;
�Fd natural regeneration ingress following logging expected to be greatest where residual volume is high;  may be increased
by microsite variability including downed wood; regeneration occurs primarily in shaded microsites but not in rainshadow
directly beneath larger trees;

�survival of planted Fd very poor; survival of planted Pl expected to be poor to moderate, but little experience managing for
Pl;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
03 P:Fd

Pl
moisture deficits
Fd, Pl                               Fd, Pl
rooting restrictions (bedrock)

low; Dry shrub - kinnikinnick

�timber productivity very low and sites very difficult to regenerate following logging;
�Fd natural regeneration ingress likely greatest where residual volume near natural levels;
�survival of planted Fd likely poor; survival of planted Pl likely poor to moderate; growth of established individual Fd and
Pl stems best in full sunlight;

�downed and decaying wood important as microsites for natural regeneration ingress and nutrient availability;
�maintenance of soil organic layers and woody debris important for long-term site productivity.
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IDFdk3 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy        Canopy present

Vegetation potential and complex

04 P:Fd
Pl

D:At

moisture deficits
Fd, Pl, At                         Fd, Pl, At
high surface temperatures

low; Dry shrub - kinnikinnick
�grasses are very effective competitors with tree seedlings for
moisture.

�timber productivity very low and sites difficult to regenerate;
�Pl is uncommon on these and other steep south and west aspects in the IDFdk3;
�survival of planted Fd poor; survival of planted Pl expected to be poor to moderate;
�Fd natural regeneration ingress following logging expected to be greatest where residual volume is near natural levels;
regeneration occurs primarily in shaded microsites but not in rainshadow directly beneath larger trees;

�maintenance of soil organic layers and woody debris important for long-term site productivity and natural regeneration.
05 P:Fd

Pl
D:At

moisture deficits
Fd                                     Fd
light deficits
----                                   Pl, At

most common: medium; Pinegrass - low forb
less common: medium; Dry alder - pinegrass (mostly high
elevations)
�pinegrass generally increases following timber harvesting;
�pinegrass is an effective competitor for moisture.

�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under partial
canopy of mature Fd; growth of established individual stems greatest in full sunlight;

�excessive stocking of advance regeneration reduces stand vigour; growth generally improved by thinning of dense patches;
�survival of planted Fd in clearings highly variable and often poor due to moisture stress (increased by grass competition for
moisture) and frost; survival of planted Pl generally moderate to high in sunny or lightly shaded microsites;

�survival of planted Fd and Pl in clearings may be increased by site preparation, which increases planting site moisture
availability and reduces grass competition for moisture;

�light ground disturbance may increase Fd regeneration ingress under partial canopy;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration;
�surface erosion hazards moderate on steep slopes if surface water is channeled.
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IDFdk3 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy      Canopy present

Vegetation potential and complex

06 P:Fd
Pl

D:At

moisture deficits
Fd                                  Fd
light deficits
----                                Pl, At

medium; Dry shrub - kinnikinnick

�pinegrass is a very effective competitor for moisture on these
sites.

�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under partial
canopy of mature Fd; growth of established individual stems generally greatest under full sunlight;

�excessive opening of mature Fd stand may result in sunscald injury and shock to Fd advance regeneration;
�survival of planted Fd generally poor; survival of planted Pl likely moderate to high; survival and growth of Pl and
especially Fd may be improved by removal of grasses around tree and by planting in shallow depressions;

�natural regeneration ingress of Fd greatest where mature Fd trees provide partial shade;
�maintenance of soil organic layers and woody debris important for long-term site productivity and regeneration.

07 P:Fd
Pl
Sxw

D:Ep
At

moisture deficits
Sxw                               Sxw
summer frost (gentle slopes):
Fd, Sxw                        Fd
light deficits
----                                 Pl, Ep, At

low; Pinegrass - low forb

�pinegrass cover and vigour increase following canopy
opening;

�shrub cover generally sparse.

�most reliable regeneration option for Fd is release of advance regeneration and ingress of natural regeneration under partial
canopy of mature Fd; growth of established individual stems generally greatest in full sunlight;

�light ground disturbance, which reduces moss cover, should increase establishment of Fd natural regeneration under a
partial canopy;

�Pl natural regeneration usually adequate to restock cleared sites if sufficient numbers of cones present and well distributed;
scarification likely required if surface not disturbed by logging; restocking of partial cuts may require fill planting;

�survival and growth of Sxw limited by moisture stress in cleared areas, probably best under partial shade or in small
openings.
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IDFdk3 Site Series - Silviculture Considerations (continued)
Site
series

Ecologically
adapted tree
species

Principal site factors limiting tree
establishment and early growth

No or limited canopy        Canopy present

Vegetation potential and complex

08 P:Fd
Pl
Sxw

D:At
Ep
Act

light deficits (vegetation overtop)
Fd, Pl, Sxw,                   Fd, Pl, Sxw,
At, Act, Ep                    At, Act, Ep
summer frost (gentle slopes)
Fd, Sxw, Ep                  Fd
cold, moist soils (wettest sites)
Fd, Sxw, At, Ep            Fd, Sxw, At, Ep

medium; Mixed Shrub - rose

�shrub cover usually increases following canopy removal;
�shrubs generally abundant and vigorous, and likely limit tree
regeneration.

�survival and growth of planted Fd, Pl, and Sxw generally adequate to restock cleared sites if vegetation controlled at
planting spot; survival and growth of all species will likely be improved by planting on raised microsites;

�natural regeneration ingress generally slow due to competition with shrub and herbaceous vegetation;
�frost damage may be reduced by planting on raised microsites or under partial canopy or nurse crop;
�advance Sxw and Fd regeneration may contribute significantly to restocking.

09 P:Sxw
S:Pl
D:Act

cold, wet soils
Sxw, Pl, Act                  Sxw, Pl, Act
light deficits (vegetation overtop)
Sxw, Pl, Act                 Sxw, Pl, Act
summer frost
Sxw                                Sxw

medium; Mixed shrub - wet forb

�shrub cover increases somewhat following canopy opening
but is limited by cold, wet soils.

�survival of planted Sxw and Pl generally poor except on raised microsites; plantable spots limit planting density;
�frost damage to Sxw may be reduced by partial tree or shrub canopy but benefits often overwhelmed by cold air
accumulation;

�Pl uncommon on these sites; mature Pl not well adapted to sites with near-surface water table;
�soils very susceptible to rutting and compaction; herbaceous vegetation may be stimulated by surface disturbance;
�trees with large, dense crowns exposed to winds by logging generally very susceptible to windthrow.
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