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MNR'’s Strategic Directions
and its Statement of Environmental Values

The Ministry of Natural Resources (MNR) is responsible for managing
Ontario’s natural resources in accordance with the statutes it administers.
As the province’s lead conservation agency, the Ministry of Natural
Resources is steward of provincial parks, natural heritage areas, forests,
fisheries, wildlife, mineral aggregates, fuel minerals, and Crown lands and
waters which make up 87 percent of Ontario.

In 1991, the Ministry of Natural Resources released a document MNR:
Direction '90s which outlines the goal and objectives for the Ministry,

which are based on the concept of sustainable development, as expressed
by the World Commission on Environment and Development. Within

MNR, policy and program development take their lead from Direction

'90s. Those strategic directions are also considered in Ministry land use
and resource management planning.

More recently, in 1994, the Ministry of Natural Resources finalized its
Statement of Environmental Values (SEV) under the Environmental Bill
of Rights. The Statement of Environmental Values is a document which
describes how the purposes of the Environmental Bill of Rights (EBR) are
to be considered whenever decisions that might significantly affect the
environment are made in the Ministry.

The Ministry’s SEV is based on MNR: Direction '90s. The Ministry has
taken this approach to its SEV because the strategic direction outlined in
MNR: Direction '90s reflect the purposes of the EBR.

During the development of this silvicultural guide, the Ministry has
considered both MNR: Direction '90s and its Statement of Environmental
Values. This guide is intended to reflect the directions set out in those
documents and to further the objectives of managing our resources on a
sustainable basis.



FoOREWORD

Silvicultural Guides

This is the Silvicultural Guide for Boreal Forest Ecosites in Ontario. This guide
replacedA Silvicultural Guide to the Spruce Working Group in Ontdfimupet al.
1988),Jack Pine Working GrouOMNR 1986), and® Silvicultural Guide to the Poplar
Working Group in OntarigDavisonet al. 1988).

The project to review, revise and rewrite the silvicultural guides grew out of a leg
requirement stated in Term and Condition 94 (T&C 94) of the class environmental
assessment for timber management on Crown lands in Ontario (MOEE 1994). T&C 9
states that “all existing silvicultural guides shall be reviewed to ensure that they reflec
current scientific knowledge as it applies to Ontario, and to provide descriptions of
general standard site types for use in developing silvicultural ground rules in timber
management plans.”

General standard site types, as defined in theorest Management Planning
Manual for Ontario’s Crown ForestYOMNR 1996), are synonymous with ecosites
and site types, the working units of forest ecosystem classification (FEC) systems.

The Silvicultural Guide to Managing for Black Spruce, Jack Pine, and Aspen on
Boreal Forest Ecosites in Ontarfwrovides silvicultural information within the context of
forest ecosystems. This represents a significant change from the working group (crop
species) approach used in the earlier silvicultural guides.

Guideline Revision

Ecosystems and our understanding of them are never static. As science, knowle
and experience add to our understanding of boreal forest ecosystems, this guide will
continue to evolve. It is a work in progress that we will revise, improve and update so
that it continues to reflect current knowledge and experience, while providing us with
tools to adapt to the challenges that lie ahead.

Book 11
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ABouT THIS GUIDE

This guide provides silvicultural and ecological information for the management of
black spruceRicea mariangMill.) B.S.P.), jack pineRinus banksiandamb.) and
aspen Populus tremuloideMichx., Populus grandidentatMichx.), within the context
of sustainable forest management.

Our intention in developing this silvicultural guide is to provide:

« a reference tool for developing forest units and silvicultural ground rules
 an overview of current boreal silvicultural science and knowledge in Ontario
* a repository for silvicultural experience in Ontario’s boreal forest

« a training and educational tool.

This guide is one of several publications associated with the Forest Management
Planning Manual (OMNR 1996), which is a regulating document under the Crown
Forest Sustainability Act (CFSA 1994). This guide specifically identifies silvicultural
practices (required in silvicultural ground rules) within the ecological framework
provided by general standard site types.

This guide is not intended to be the sole source of silvicultural information, or a
substitute for local knowledge and experience. It is also not intended to constrain the
application of sound silvicultural practices. It provides a framework and a context for
generating, collecting, validating and applying local knowledge and experience in the
Boreal Forest of Ontario. For more information on the science of silviculture in Ontario,
seeRegenerating Ontario’s Fores(€olumbo and Wagner in prep.).

How this Guide is Organized
This guide includes three books. Book I: Silviculture in Ontario, includes:

Section I.  Introduction, presents the legislative, philosophical, and ecological
context in which the guide was developed.

Section Il.  Silvicultural Practices, provides an overview of the science, art and
practice of silviculture in Ontario’s boreal forest. This also section
attempts to rationalize and present a standard set of silvicultural terms
for use in the forest management planning process.

Section Ill. Autecology of Selected Forest Plantgrovides information about
the response and adaptation of selected crop trees and competitor
species to the physical environment, disturbance, and management
intervention.

Section IV. Silvicultural Decision Tools presents a catalogue and short
description of decision-support tools available for boreal Ontario.

Section V.  Applying this Guide demonstrates how to use the guide to build
forest units, silvicultural ground rules and silvicultural treatment
packages.

Book Il



Book II: Ecological and Management Interpretations for Northwest Ecosite
(this book), includes:

Section .

Section Il.

The Ecological Frameworkintroduces and explains the ecological
and management interpretations in Section Il, the terms and graphic:
conventions used, how the interpretations were derived, the limitatior
to their application, and data sources.

Ecological and Management Interpretationgelivers a suite of
ecological and silvicultural information, within the framework of
general standard site types, as defined by the Terrestrial and Wetlan
Ecosites of Northwestern Ontario (Ra&tyal. 1996).

Book IlI: Ecological and Management Interpretations for Northeast Site Types,

includes:
Section |.

Section Il.

The Ecological Frameworkintroduces and explains the ecological
and management interpretations in Section Il, the terms and graphic:
conventions used, how the interpretations were derived, the limitatior
to their application, and data sources. This section also includes a
comparative cross-reference of selected Central Ecosites and Northe
FEC Site Types.

Ecological and Management Interpretationgelivers a suite of
ecological and silvicultural information, within the framework of
general standard site types, as defined by the Forest Ecosystem
Classification for Northeastern Ontario (McCarttyal. 1994).
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Site specific management requires integrating silvicultural practices with ecologica
conditions to meet desired objectives. Objectives may be ecological, social or econon
and are often combinations of all three. The interpretations in Book Il are described in
this section and build a knowledge bridge between ecology and management.
Management interpretations presented in Book Il were developed with a view of
achieving at least 80 percent stocking of black spruce, jack pine or aspen (i.e. favorin
the regeneration of that species). However, these interpretations are not restricted to
obtaining an 80 percent stocking of a single species, but can be combined towards
achieving any desired future forest condition.

There are two general types of interpretations presented. Ecological and managen
Ecological interpretations describe the interactions between plants, animals and abiot
factors associated with the site and related to forest productivity, successional
relationships or understorey species composition. Management interpretations combit
knowledge about silvicultural practices and their suitability to meet renewal objectives
for a given site.

Natural ecosystems are inherently variable. All individual land units are essentially
unique. As a result, any attempt to classify a set of ecological conditions into ecosites
result in a description of modalcondition — a generalized depiction of average
conditions. Ecological descriptions of the modal condition may approximate many
specific locations while at the same time describe none perfectly. Therefore, verificatic
of site and stand conditions in the field is essential for formulating site specific
prescriptions.

The Ecological Interpretations section provides a framework for including additione
local ecological data for a management unit. Adaptive management, which uses new
to improve the ecological description of the modal condition, will improve the precisior
and accuracy of these ecosystem descriptions. Examples of such data include natura
ingress rates, advance growth and successional changes.

NORTHWEST REGION EcosITES

Terrestrial and Wetland Ecosites of Northwestern OntéRaceyet al. 1996)
describes 28 forested ecosites (ES11 to ES38). These ecosites represent mapping ur
and integrate a consistent set of environmental factors and vegetation conditions. The
are defined in terms of abiotic (soil depth, texture, moisture regime, hydrology and
nutrient regime) and biotic (plant community structure and composition) factors.

The forested ecosites of northwestern Ontario are closely associated with landforn
complexes and broad overstorey composition. Soil texture and moisture regime are tr
primary soil attributes used to differentiate ecosites. Very shallow soil (<20 cm) ecosit
are treated separately. Shallow, moderately deep and deep soil attributes are also
recognized, but the classification recognizes soil depth as a modifier. Ecosite terminol
is described in Racest al. (1996) and in Book | of this guide.

Section |
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NORTHWEST EcosITE FACT SHEET

Each fact sheet presents a description of the average or modal vegetation, soil/

substrate and site characteristics of an ecosite. They familiarize the user with information
on vegetation composition, forest structure, relationship to V-types and W-types, humus,
mode of substrate deposition, landscape position and relationship to other ecosites. The
fact sheets do not represent a quantitative analysisather relative abundance.

1.

Ecosite Name and Numbeprovide a handy index to ecosites. Ecosite numbers start
at ES11 to accommodate ES1 to ES10, which have no fact sheets at this time. The
name is derived from a vegetation component (i.e. dominant cover type) and a soll
component (i.e. dominant soil texture, moisture or depth). (See page 23 &Ratey
1996).

Vegetation-substrate profileis a schematic cross-section showing typical variation
in vegetation structure, parent material, depth and texture, relief and topography.
Plant silhouettes represent commonly occurring species. (See page 20etRdcey
1996).

General Descriptionis a brief account of a site’s vegetation, moisture regime, soil
and site parameters. Herb- or shrub-rich/poor describes information on both species
diversity and overall abundance within a stratum.

Nutrient/Moisture Grid shows the relative position of ecosites within a two-
dimensional “ecological space” defined by axes representing approximate moisture
and nutrient status. These axes are not calibrated to an absolute scale.

Soil Types, Mode of Deposition and Humus Formprovide a general account of the
most frequently encountered conditions typical of the ecosite. Soil type names follow
Simset al.(1997) (see page A-13). Mode of deposition or landform classes

(e.g. lacustrine, morainal, glaciofluvial) are based on definitions in The Canadian
System of Soil Classification (Canada Soil Survey Committee 1978).

Overstorey, Shrubs/Trees, Herbs and Graminoids, Mosses and Lichens,

Submergents and Floating-leaved Specieghe lists in ES11 to ES44 include those
species represented in at least 40 percent of plots; those in ES46 to ES50 include
species represented in at least 20 percent of plots. For all ecosites, these are the most
common species in each stratum, presented in approximate order of decreasing
frequency. Common names are used for tree species and scientific names for all
others. Refer té\ppendix IScientific to Common Names éppendix ICommon to
Scientific Names (Racest al 1996).

Commentsprovides supplementary information on vegetation, soil, variability and
relationship to other ecosites. (S&eographic Variation and Interpretatippage 10,
Raceyet al 1996). V-types, W-types and S-types listed on ecosite fact sheets refer to
common ecoelements expected to occur within that ecosite. They do not imply that
ecoelement defines the ecosite, or that other ecoelements could not occur.
Characteristic V-types refer to conditions that could comprise the entire ecosite.
Inclusions are V-types or S-types which superficially appear atypical, but occur often
as a relatively small proportion of the ecosite.

Section |

The Ecological Framework



&

Red Pine—White Pine-Jack Pine:
Very Shallow Soil

approximately 250 m

General Description

Conifer dominated stands with red, white and jack pine. Aspen, large-toothed aspen, white
birch and white spruce occur occasionally. White cedar may be locally abundant. Shrub--and— @
herb-poor. Soils very shallow (<20 cm) with bedrock outcrops. Ground cover consists of

bedrock, needle litter, feathermoss and lichen.

g 2@ Soil Types
SS1, SS2, SS3, SS4, SS5
il e Mode of Deposition @
19 bedrock, morainal -
N Humus Form
e = ‘; fibrimor
g % ® Overstorey
© 0 A . . . "
e 2 2 jack pine, red pine, white pine
z 2 2 3 Shrubs/Trees (<10 m)
= Diervilla lonicera, balsam fir, Linnaea borealis,
Vaccinium myrtilloides, Vaccinium angustifolium,
36 a7 3 Arctostaphylos uva-ursi, Rosa acicularis, Juniperus
3 2 communis
i Herbs and Graminoids -
2 Aralia nudicaulis, Maianthemum canadense, Oryzopsis
POOr «<————————————— Rich asperifolia, Fragaria virginiana, Aster macrophyllus
Nutrient Regime Mosses and Lichens
Pleurozium schreberi, Cladina mitis, Cladina
rangiferina, Cladina stellaris, Dicranum polysetum
Comments

May occur as pure stands of red or white pine, or as a mixture of V12, V13, V26, V27,
V29 and/or V30. However, due to extremely varied topography, a large number of
other V-types and various mixtures of hardwood species may be found in small pockets ——— @
of deeper soils. S-types SS1 to SS4 are characteristic and dominate (>50% of polygon

area), but inclusions of SS5, SS6 and SS9 are frequent.

47
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SHORT FORMS, SYMBOLS AND

FiLL PATTERNS FOR FACT SHEETS

jack black 4 red « %52 white
pine spruce i pine pine
balsam white cedar black
fir ’ spruce &y ash
balsam % \? trembling tamarack :‘f ¥ white
poplar i aspen i A birch
| £
deciduous deciduous % coniferous i alder
tall shrub | low shrub * shrub
4 Vaccinium W Acer )é&j,l Betula Ledum
spp. spicatum pumila groenlandicum
Dry Fresh Moist to Wet
MR g-1 MR 2-3 MR =>4
coarse coarse coarse sedimentary

LI

coarse / loamy

IR

coarse / loamy

coarse / loamy

peat

1 Z| fibric to
humic peat

e oamy e oy e oamy

Ab black ash Fraxinus nigra
Bf balsam fir Abies balsamea
Bw white birch Betula papyrifera
Ce eastern white cedar Thuja occidentalis
Ew white elm Ulmus americana
Pj jack pine Pinus banksiana
Pr red pine Pinus resinosa
Pw white pine Pinus strobus
Sh black spruce Picea mariana
Ta tamarack Larix laricina
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Northwest ecosites are based on generalizations of species composition and soil
variability based upon typical mappable ecosite polygons, and not from a specific plot
by plot analysis. As such, fact sheets do not describe specific plot summaries of
vegetation and soil data. Ecosite terminology and fact sheets are consistent with the
NWO FEC. Detailed description of plot summaries of V-types and S-types are
contained in Simst al. (1997).

EcoLocicAL INTERPRETATIONS

A discussion of the ecological and management interpretations developed for eacl
ecosite, including the source of the information used to prepare the interpretation, is
presented below.

There are many knowledge and information gaps and additional work is required t
complete and improve the reliability of some of the interpretations.

Typical Landscape Associations

Landscape associations depict the typical sequence of ecosites that occur on a
particular landform. The landscape toposequences depicted help to determine the
relationship among neighboring ecosites and may be useful for building forest units fc
management planning. Landscape context is also an important consideration in
understanding habitat value, operational constraints and interpreting aerial photograp
These associations were generated from an examination of aerial photographs, field
experience and supporting research (Baldstial. 1990, Sims and Baldwin 1991).

Site Structure and Composition

Site characteristics for each ecosite consisting of overstorey composition,
understorey composition, advance growth, seedbed and coarse woody debris are
presented for three stand development stages (i.e. immature, mature, overmature). T
stand development classes correspond to those listedfotbst Habitat Suitability
Matrix for Northeastern Ontari¢gD’Eon and Watt 1994). This preliminary information
was developed from the 225 permanent sample plots from the Northwest Region
Growth and Yield Program.

a) Overstorey/Understorey Composition

Figures are presented to outline the typical stand composition for the three
development stages separated into overstorey and understorey composition. Tree sp
are identified by acronym and understorey vegetation is referred to by vegetation clas
Percent values, expressed to the nearest 10 percent (e.g. 3 = 30 percent), refer to pe
basal area for overstorey composition and percent cover for understorey composition
Mean and maximum values are presented; the dot indicates the mean value for that
vegetation component and the bar indicates the maximum value.

Section |
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b) Advance Growth

For each ecosite and age class combination having at least five samples, average
density (stems/ha) are given for black spruce and balsam fir advance growth (less than 10
cm dbh). Percent stocking of advance growth is not available at this time.

¢) Seedbed and Coarse Woody Debris (CWD)

For seedbeds, the mean percent cover of sphagnum moss (Sphag), feathermoss (Fthr),
broadleaf litter (BdlIf), coniferous litter (Con) and lichen (Lichen) are listed for each
ecosite. For coarse woody debris, the mean percent cover of logs (fallen dead wood
greater than 7 cm in diameter), and debris (fallen dead woody material less than or equal
to 7 cm in diameter) could not be derived from the permanent sample plot databases
described previously.

Vegetation and Soil Type Relationships

The vegetation and soil type matrix describes the relationship between the ecosite and
northwestern Ontario (NWO) FEC vegetation and soil types. Information to generate this
interpretation came from the NWO ecological plot data base and expert opinion. As
mappable units, ecosites are inherently variable. The matrix identifies the following three
categories of vegetation and soil types:

* Characteristic - common:those vegetation and soil types that commonly occur
across NWO, that are usually found as a significant component in the ecosite, and,
that, alone, would be adequate to have the land unit characterized as that ecosite.

« Common inclusions:those vegetation and soil types that often tend to occur
within the ecosite, sometimes significantly so, but alone are not adequate to have
the land unit characterized as that ecosite.

 Characteristic-uncommon or uncommon inclusionsthose vegetation and soil
types which tend to be less common or very localized in NWO, that are usually
found as minor components in the ecosite, but alone would be adequate to have the
land unit characterized as that ecosite.

Selected Species Habitat Use

Habitat value for selected species is given for five forest stages: pre-sapling, sapling,
immature, mature and overmature. The immature stage given in the site structure and
composition figure is equivalent to the pre-sapling, sapling and immature stage. Habitat
value is described as follows:

* no symbol- not used or selected

* open circle- used as encountered, when population is high, or when preferred
habitat is in short supply

» closed circle- preferred, sought-out habitat or habitat used specifically for
breeding, reproduction or survival during a critical period in their life cycle.
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Additional notes on specific habitat preferences refer to habitat components not
readily described by the ecosite, or requiring a landscape context (Sources: Northwes
Habitat Matrix, unpublished. D’Eon and Watt 1994).

Successional Relationships - Natural

These figures show the changes under natural conditions in percent cover of stant
components over time. The left graph depicts changes in percent cover of understore
components. The right graph depicts changes in percent cover of canopy species. Th
information is useful in understanding temporal changes in ecosite composition. Note:
typical successional trends in the absence of human disturbances may follow the figu
The figures are derived from NWO FEC data, NWO growth and yield permanent sam
plot data and other sources of written documentation and expert opinion (Kenkel and
Watson 1996, Service 1997).

Successional Relationships - Post-harvest

This section describes expected vegetation responses following harvest and
mechanical site preparation, prescribed fire or herbicide treatment based on scientific
literature and expert opinion. This information supports decisions affecting selection o
renewal and vegetation management strategies. The main sources of information use
develop the successional relationships after disturbance include Bell (1991) and
Chambers (1993).

Site Productivity

Site productivity, as expressed by site index, is presented for black spruce, jack pi
and aspen on the common soil types associated with the ecosite. Site index is based
the average height of the dominant trees at 50 years breast height age. The limitation
this data are that ages from FEC are based on age at breast height (1.3 m), while the
ages are based on estimated date of stand origin. Consequently, FEC can give an
overestimate of productivity relative to the FRI, especially on lowland (nutrient poor)
sites. The site productivity estimates are a synthesis of the NWO prime land inventory
data set, and height/age data collected from NWO growth and yield permanent samp!
plots. Data from a total of 5,547 individual trees from natural stands were used in this
interpretation.

Black Spruce Advance Regeneration

This interpretation includes only black spruce advance regeneration < 2.5 cm dbh
and/or < 2.0 m tall. These data provide an estimate of the mean percent stocking, sto
range and average density of black spruce regeneration for each of the characteristic
V-types comprising the ecosite. Information sources include regional studies (Walsh ¢
Wickware 1991, Buse and Farnsworth 1995).
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Natural Ingress Probability
and Density (ten years post-disturbance)

Expected levels of natural ingress (no advance growth is included) are estimated by
species, seedbed and height class, ten years post-disturbance (Symons 1996, Bowling
et al. 1997). Density class refers to the number of stems per hectare of ingress expected
after ten years. Probability class refers to the proportion of samples in which the
identified density class was observed.

The following seedbed conditions were identified:

« undisturbed duff - no site preparation for the purpose of mineral soil exposure has
occurred

» mineral soil - mechanical site preparation for mineral soil exposure has occurred
« burned- natural (or prescribed) burning has occurred.

Additional comments beneath the table describe other ecological characteristics
including the rate of ingress. Rate of ingress refers to the number of years for seedling
establishment after the last disturbance. The last disturbance is harvest, site preparation,
and burn for duff, mineral soil, and burned seedbeds, respectively.

Critical Comments

When included, these comments address ecological information that provide further
insight into the physical and biological characteristics of the site.

MANAGEMENT INTERPRETATIONS

Management interpretations were developed for each ecosite. Many ecological factors
interact with management practices to produce observed outcomes. Often those observed
outcomes have been documented in scientific and technical literature and field inspection
reports, or have been synthesized solely from the collective experience of resource
managers. These interpretations represent a synthesis of both the literature and expert
opinion. Because there is an inherent variability in the actual ecological condition
represented by these ecosites, there will be considerable variation in treatment response
to silvicultural practices.

The Management Interpretation tables provide quick reference information for
determining the opportunities for managing either black spruce, jack pine or aspen on the
ecosite. Resource managers must understand the ecology of the sites on which they are
making management decisions. This understanding, combined with the management
interpretations, may assist in designing cost-effective and biologically appropriate
silvicultural treatment packages.
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Site Characteristics, Limitations and Hazard Potential

This table flags potential concerns and considerations that should be recognized
when management (i.e. silvicultural intervention) occurs on this ecosite. Three
categories of silvicultural intervention are recognized: harvesting, renewal and tending
Hazards include those potential impacts on the physical environment which could
negatively influence site productivity or contribute to environmental degradation. The
site characteristics which are listed refer to those aspects of the physical and biologic:
environment which contribute to hazard potential. Environmental variables such as
intensity and duration of precipitation and temperature extremes must also be conside
when interpreting and applying this table.

Information for these tables were largely derived fromRbiest Management
Guidelines for the Protection of the Physical Environnfénthibaldet al 1997).

Opportunities

When included, this section describes additional opportunities for managing the
ecosite.

Silvicultural Intensity Considerations

This chart describes the productivity class and the relative degree of effort which
will be required to achieve a free-growing stand for each of the tree species (black
spruce, jack pine and aspen) on each ecosite. The degree-of-effort ranking was
subjectively derived through expert opinion. Site productivity class (prime land
productivity class) is based upon height of dominant trees for an individual species (a
at 50 years breast height) (Towill 1997, in prep.).

The degree of effort categories are:

Extensive: i.e. natural regeneration

Basic: i.e. assisted natural: cone scattering, scarification and direct
seeding

Intensive: i.e. site preparation, planting, vegetation management, natural an

pre-commercial thinning.

Highly intensive:  i.e. site preparation, planting, vegetation management, natural an
pre-commercial thinning with multiple tendings and cleanings.
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Silvicultural Interpretations

A species specific silvicultural interpretation table (for black spruce, jack pine and
aspen) is presented for each eco3itese tables are designed to provide resource
managers with site specific information to manage for a particular species on a site
to reach desired future forest conditions. These tables also indicate when certain
species are not appropriate for a site and should not be considered as a management
objective.

The interpretation tables have three columns. The left column identifies a specific
treatment belonging to a silvicultural system, logging method, renewal treatment or
tending treatment, as describedSiectionll of Book I.

The centre column contains a code that identifies the treatment as recommended (R),
conditionally recommended (CR), or not recommended (NR). The definitions of these
terms are:

R = Recommended: This activity is ecologically appropriate (it relates well to the
biology of the species and the conditions of the site type, and minimizes the
potential for damage to the physical environment) and can contribute to the
management objectives. Recommended means that the activity can work based
on field experience and current knowledge. Recommended does not
necessarily suggest that this activity is the best or only option from a
biological, ecological or management objective perspective.

CR = Conditionally Recommended:  This activity is ecologically appropriate (it
relates well to the biology of the species and conditions of the site type, and
minimizes the potential for damage to the physical environment) and can
contribute to the management objectivady if the conditions or limitations
referenced in the comments section are addressethe conditions or
limitations in the comments section must be addressed each and every time the
activity is referenced in the silvicultural ground rules or in a specific
silvicultural treatment package. Otherwise use of the activity will be deemed to
be “Not Recommended”, which will trigger the “exception” process. Refer to
the FMPM for details on this process.

NR = Not Recommended: This activity is not ecologically appropriate (it does not
relate well to the biology of the species or the conditions of the site type, or it
presents potential for damage to the physical environment), or will not
contribute to the management objectives, or is not supported by field
experience or current knowledge. Selection of this activity in the silvicultural
ground rules or in a specific silvicultural treatment package triggers the
“exception” process. Refer to the FMPM for details on this process.

The third column of this table specifies the conditions that must be met if a treatment
is conditionally recommended or provides additional information about treatments on this
ecosite.
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Red Pine—White Pine-Jack Pine:
Very Shallow Soil

ES 11

approximately 250 m

General Description

Conifer dominated stands with red, white and jack pine. Aspen, large-toothed aspen, white
birch and white spruce occur occasionally. White cedar may be locally abundant. Shrub- and
herb-poor. Soils very shallow (<20 cm) with bedrock outcrops. Ground cover consists of
bedrock, needle litter, feathermoss and lichen.

Dry

Soil Types
SS1, SS2, SS3, SS4, SS5
Mode of Deposition
19 bedrock, morainal
a 28 Humus Form
U] B fibrimor
Overstorey
jack pine, red pine, white pine
Shrubs/Trees (<10 m)
Diervilla lonicera, balsam fir, Linnaea
B o - borealis, Vaccinium myrtilloides, Vaccinium
3 angustifolium, Arctostaphbylos uva-ursi, Rosa
acicularis, Juniperus communis
Herbs and Graminoids
Poor Rich Aralia nudicaulis, Maianthemum canadense,
Nutrient Regime Oryzopsis asperifolia, Fragaria virginiana,
Aster macrophyllus
Mosses and Lichens
Pleurozium schreberi, Cladina mitis, Cladina
rangiferina, Cladina stellaris, Dicranum
polysetum

12@

13 15

16
14 20

18

30
23 32

22 a1 33

Moisture Regime

34

Very Wet

Comments

May occur as pure stands of red or white pine, or as a mixture of V12, V13, V26, V27, V29
and/or V30. However, due to extremely varied topography, a large number of other V-types
and various mixtures of hardwood species may be found in small pockets of deeper soils. S-
types SS1 to SS4 are characteristic and dominate (>50% of polygon area), but inclusions of
SS5, SS6 and SS9 are frequent.
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Red Pine—White Pine-Jack Pine:
Very Shallow Soil

ES 11

Ecological Interpretations

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Pr-Pw (Pj) Pw-Pr-Bw (Po) Pj-Sb (Bf-Bw) Sh-Bw (Pj) Sb (Ta) Sbh
ES11 ES18 ES20 ES35 ES34
Red Pine- Red Pine- Spruce-Pine/ Spruce-Pine/ Poor Swamp: Treed Bog:
White Pine- White Plne: Feathermoss: Ledum/ Black Spruce: Black Spruce/
Jack Pine: Fresh, Coarse Fresh, Sandy- Feathermoss: Organic Soil Sphagnum:
Very Shallow Soil Loamy Soil Coarse Loamy Moist, Sandy- Organic Soil
Soil Coarse Loamy
Soil
V12 V13 V18 V20 V34 V38
White Pine Red Plne Jack Pine Black Spruce Black Spruce/ Black Spruce/
Mixedwood Mixedwood Mixedwood/ Mixedwood/ Labrador-tea/ Leatherleaf/
Feathermoss Feathermoss Feathermoss Sphagnum
(Sphagnum)
SS3 SS6 S3 S8 S12F s12s
Very Shallow Soil Shallow- Fresh/ Moist/ Wet/ Wet/Organic
On Bedrock Moderately Deep/ Coarse Loamy Coarse Loamy Organic (Sphagnum)
Coarse Loamy (Feathermoss)
Dry Dry-Fresh Fresh Moist Wet Wet
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. . Red Pine—-White Pine—Jack Pine:
Ecological Interpretations Very Shallow Soil [

Site Structure and Composition

Forest Stage
Immature Mature Overmature
c 100 100 100
2
‘» 80 80 80
8
el > [ ]
=l 3 60 60 60
S B
g S 40 40 ° 40
[0}
) & .
9 20 20 20
% ° [ ] [ ]
> 0 ° 0 0 ° °
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 100
c
= 0 80 80 L
H o
I G 60 60 60
‘E - — —
o g 40 40 40
gy o
o 20 20 20
o [} [ ] [} [ J
E 0 ° o e 0 ° o e 0 ° K
[}
= o/ /Q o/ /Q o/ /Q o/ /Q o/ /Q o/ /o
S S/ [/ /&[S N T S/ /&) &S
D &/ /T NV o/ /I AVES o/ /I NAVES
& 7/9 & 7/ & /%
G, & ,
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb N/A N/A N/A N/A N/A N/A
Bf N/A N/A N/A N/A N/A N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
0 39 0 54 7 0 39 | 54 0 7 0 39 0 54 7
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Red Pine—White Pine-Jack Pine: . .
ES 11
Very Shallow Soil Ecologlcal Interpretatlons

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

AN Description of Soil and Vegetation

N Q A . . P
2 & 2 & &)L S |:| Characteristic Common
S/ /S8 /E5/$E _
& N & S S - Common Inclusions
12 13 /26 /27 729 7 30 |:| Characteristic Uncommon
1 1 SS1 - Discontinuous Organic Mat on Bedrock
2 1 3 SS2 — Extremely Shallow Soil on Bedrock
1 1 2 3 11 SS3 - Very Shallow Soil on Bedrock
1 1 SS4 — Very Shallow Soil on Boulder Pavement
2 1 1 3 SS5 — Shallow — Moderately Deep / Sandy

Selected Species Habitat Use
Forest Stage

S
Species &/ F §G§o Special Habitat Preferences

Spruce Grouse
Great Grey Owl
Black-backed Woodpecker @ |@®| snags
Pileated Woodpecker
Least Flycatcher

Boreal Chickadee O|O| snags

Swainson's Thrush O|0|0

Nashville Warbler (@] high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler

White-throated Sparrow [e][e] O/ numerous openings with low dense vegetation

Northern Flying Squirrel O|O| snags

Southern Red-backed Vole O|O|O|O| downed woody debris

Meadow Vole

Marten

Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage) (e][e]
Moose (cover)

Q Used Habitat @ Preferred Habitat
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. . Red Pine—-White Pine—Jack Pine:
Ecological Interpretations Very Shallow Soil [

Successional Relationships - Natural

This ecosite is characterized by a variable main canopy with a relatively high amount of red pin
white pine. Jack pine, trembling aspen and large tooth aspen occur frequently as codominants |
main canopy although they are shorter-lived. Canopy closure is relatively high in younger stand
with older stands exhibiting an open canopy structure. Stand ages commonly range from 40 to
240 years with the majority falling in the 55 to 115 year range.

White birch, and black spruce are common elements in the upper sub-canopy of ES11 althougt
their occurrence and percent cover remains low. White birch, black spruce and white pine are
common constituents of the lower sub-canopy at older ages. Balsam fir is also the most frequel
species in the sapling layer but rarely enters the tall shrub or sub-canopy layers. Red and jack |
saplings occur approximately one-third of the time where individual tree gaps and windthrow ha
occurred creating suitable exposed microsites in the understorey.

Succession is towards a more open two-tiered canopy dominated by red and/or white pine with
scattered large jack pine. Jack pine, trembling aspen and large-toothed aspen decline in cover .
of the stand increases. Black spruce density and cover increases through time, but is generally
restricted to the lower and upper sub-canopies of older stands.

Cover by shrubs such as green alder, serviceberry, prickly wild rodeiemvdla lonicerain most
stands is low. Tall and low shrub cover within the stand declines further through time, while the
occurrence of ericaceous shrubs suckaaginiumspp.increases. Total herb cover is initially low
and continues to decline through time. Forest floor covétlbgrozium schrebeincreases with

time reflecting changes in understorey micro-environment and changes in LFH composition anc
litter chemistry. In contrast, the presence and mean percent cover of pioneer lichens such as
Cladinaspp. declines through time. Species richness, diversity and evenness show little change
over time.

The successional dynamics of these ecosites is dependent upon substrate conditions, fire frequ
and intensity, and physiography. Although red pine and white pine cones are not serotinous, fire
critical to their regeneration. Low intensity surface fires during the life of the stand will have two
main effects: reduction of woody shrub competition and exposure of a mineral soil seedbed.
Continued recruitment of red and white pine into ES11 is greatest in stands where low intensity
surface fires occurred every 20 to 40 years, and where the interval between catastrophic crown
is >100 years. Such conditions generally occur in specific physiographic settings such as expos
ridges and islands in large lakes. The more intense surface fires kill a proportion of mature tree:
creating gaps in the main canopy and promoting regeneration of red and white pine, and white
birch.

Long-term succession (>250 years) will be directed either towards a more open canopy black
spruce - ericaceous shrub - feathermoss condition or white pine - feathe@tadimaspp. in the
absence of fires or towards a self-perpetuating red and/or white pine dominated stand.

Successional Relationships - Post-harvest
Response following harvest:

Varying soil conditions on ‘shallow’ sites result in different responses depending on the forest st
conditions present at time of harvest. The presence of a viable red or white pine seed source fr
residual standards or adjacent stands will contribute to the perpetuation of those species on thi:
ecosite. Jack pine in the original stand will make the likelihood of jack pine ingress greater. An
aspen component present in the original canopy is likely to be maintained through vegetative
suckering.
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Red Pine—White Pine-Jack Pine: . .
ES 11
Very Shallow Soil Ecologlcal Interpretatlons

Stocking of black spruce and balsam fir in the sub-canopy or as advance growth in the understorey
will be greatly reduced following canopy removal due to exposure, sunscald and increased
droughtiness of the site.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for red, white and
jack pine. If jack pine is present in the original stand, its presence in the future stand may be
enhanced by scarification on the site.

Response following harvest and prescribed fire:

Following clearcutting and fire, the growth of grasses, ericaceous shrubs (blueberry) and herbs
(fireweed) is stimulated. These species can quickly dominate the site within two years. Low
intensity surface fires will be effective in reducing future competition from woody shrubs and
exposing a mineral soil seedbed suitable for conifer establishment. Prescribed fire will destroy any
black spruce or balsam fir advance growth and will usually girdle any seedling red and white pine.
Moderate to severe intensity surface fires will completely remove the surface organic horizons and
kill any hardwood shrubs or aspen present on the cutover.

The application of understorey prescribed fire prior to harvesting can provide an opportunity to
create favorable micro-site conditions for red and white pine and reduce the abundance and vigor of
non-crop vegetation. Factors affecting the success of this technique in northwestern Ontario
include:

« the initial density and crown coverage of the overstorey
« the degree to which the tree canopy has become stratified creating potential fuel ladders
« the timing relative to cone production and seed release

« the density and cover of flammable species such as white birch and balsam fir in the sub-
canopy and tall shrub layers, and

« whether it is logistically and financially possible to conduct more than one understorey
prescribed burn prior to harvesting

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
SS1 12.4 10.2 13.2
SS2 N/A 12.2 N/A
SS3 10.6 135 11.0
SS4 N/A N/A N/A
SS5 10.8 16.2 16.9
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. . Red Pine—-White Pine—Jack Pine:
Ecological Interpretations Very Shallow Soil [

Black Spruce Advance Regeneration

Vegetation Type

V12 V13 V26 V27
Stocking (%) N/A N/A N/A N/A
Stocking Range N/A N/A N/A N/A
Stems per ha N/A N/A N/A N/A

V12 and V13 are the characteristic vegetation types. V26 and V27 are common inclusions.

Red pine-white pine dominated vegetation types V12, V13, V26 and V27 were not surveyed for
black spruce advance growth. Due to the low density of black spruce in the overstorey, black
spruce advance growth is assumed to be low.

Natural Ingress Probability and Density (ten years post-disturbance)
No information available

Critical Comments

Balsam fir, red maple, beaked hazel, green alder and mountain maple are low to moderate in abundance and well
distributed throughout a relatively open understorey when the canopy is dominated by V13 (Red Pine
Mixedwoods) and V27 (Red Pine Conifer).

An abundance of balsam fir, mountain maple and beaked hazel is usually found when the canopy is dominated by
V12 (White Pine Mixedwoods) and V26 (White Pine Conifer).

Older stands with a significant understorey canopy of balsam fir are highly vulnerable to defoliation by the eastern
spruce budworm creating potential wildfire hazards and impediments to harvesting and silviculture operations.

Extremely varied topography often creates deeper soil pockets which will support a variety of other V-types (V29,
V30) and various amounts of trembling aspen and white birch.

Armillaria spp. infestations may develop on sites with significant trembling aspen content (V12 V13).

White pine blister rust (Cronartium ribicola) is endemic and may affect white pine on the site.

Stands containing high proportions of jack pine growing on extremely shallow soils may be vulnerable to jack pine
budworm infestations.

Very shallow soils (< 5 cm) susceptible to nutrient loss, erosion and seasonal drought/dessication.

Variable shallow soil conditions may limit operability of mechanical site preparation equipment and choice of
planting stock.
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Red Pine—White Pine-Jack Pine: .
SB <1y Shallow Soil Management Interpretations

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

o >
Limitations 3
Characteristics QS‘@
& S/ &
$ & &/ §
S S &/ 8/ S
@/ of S S/ S IS
/S8 o &) S8 )/ ES S
>/ & &/ S S ) NS N S/ &/O S g
/LSS S5/ S LS
@ S > Q 3 QO QS S O oo o
K/ S/ /5 / /& /S/S/)E/S) /S /& /S / &/ Sivicultural Activities
1 3|4 5 7 8|3 1|13 Harvesting
1,2 4 5 6 3 83113 Renewal
5 Tending
Footnotes:

Harvesting and renewal activities must limit biomass and nutrient removal.

LFH layer is a poor seedbed.

Very shallow soils (< 5 cm) susceptible to nutrient loss, erosion, seasonal drought/desiccation.
Potential for high surface stone content can limit equipment operability.

Access to portions of stand may be limited by complex topography.

Shallow rooting zone creates windthrow risk when using strip/patch cut silvicultural system.

Seasonal flooding may limit access and equipment operability.

© N o g s w N R

Potential rutting hazard on SS9 inclusions.

Opportunities

May also be managed for red and white pine, under the selection or shelterwood silvicultural system dependant
upon density, age and quality of existing pine component.

Generally lower stocking and densities of non-crop vegetation enables jack pine shelter cones or black spruce
mini-plug regeneration options.

Cone scattering following moderate disturbance of the forest floor via harvesting or mechanical site preparation is
an option on those fresher phases of this ecosite supporting high densities of jack pine.

Planting without site preparation is often preferred on sites with shallow depths of organic matter (< 10 cm).

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 4 3 2 = Basic
3 = Intensive
Jack pine 3-4 1-2 4 = Highly Intensive
Aspen 4 N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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. Red Pine-White Pine-Jack Pine: KKl
Management Interpretatlons Very Shallow Soil

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
* Harvest Method Comments

Clearcut Portions of this site may be classified as ‘Protection
Forest.’

« Harvest Method

- Conventional R

- Strip/Block R Residual stand will not contribute seed of sufficient
quantity. However, this cutting technique is preferred fo
site protection purposes.

- Patch R | See Strip/Block comment.

- Seed-tree NR | Potential for natural seeding is very low due to infrequent
occurrence of black spruce in the original stand. Potent{al
for windthrow on this shallow soil also exists.

Shelterwood NR | Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.
Selection NR | See Shelterwood comment.

Logging Method

>

Full-tree CR | Full tree is not recommended (NR) where total soil dep
(mineral and surface organic) is less than 20 cm. Full tree
is permitted on sites where total soil depth exceeds 20 ¢m
provided that a winter harvest is employed or when other
measures such as high flotation equipment are used to
minimize disturbance of the organic layer.

Tree-length R

Cut-to-length/Shortwood R

Renewal Treatments

Site Preparation Competition is very low.

* Mechanical CR | Sufficient seedbed may be created as a result of the
harvest. Apply techniques that maintain a high percentage
of intact forest floor to limit nutrient loss.

* Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn CR | Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low
severity fires which remove 20% of surface organic
material are permissible.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Red Pine—White Pine-Jack Pine: .
SB <1y Shallow Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments Comments
Regeneration
* Natural
- Advance Growth NR Insufficient data exist. Vegetation types imply low levels

of black spruce advance growth on this site.

=3

- Seed NR Potential for natural seeding is very low due to infrequen
occurrence of black spruce in the original stand.

- Vegetative (coppice) NR Black spruce does not coppice.
* Artificial
- Planting R The number of plantable spots will be limited by soil
depth.
- Seeding NR This site is prone to seasonal drought which will limit the

success of this treatment.

- Scarification NR Cone supply is very low due to infrequent occurrence o
black spruce in the original stand.

Tending Treatments
Cleaning Very low competition and cleaning is generally not
required
» Manual R
» Mechanical R
» Chemical
- Ground R
- Aerial R
Spacing R Juvenile spacing is usually not required since black

spruce natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System
* Harvest Method Comments

Clearcut Portions of this site may be classified as ‘Protection
Forest.’

« Harvest Method

- Conventional R

- Strip/Block R Residual stand will not contribute seed of sufficient
quantity. However, this cutting technique is preferred fo
site protection purposes.

- Patch R See Strip/Block comment.

- Seed-tree NR Jack pine seed tree systems are always used with
prescribed fire to secure seed dispersal. Prescribed fire
is not recommended on shallow sites due to potential loss
of organic material and nutrient capital.

Shelterwood NR Jack pine is shade intolerant and generally not suited td
this silvicultural system.
Selection NR See Shelterwood comment.

Logging Method

=

Full-tree CR Full tree is not recommended (NR) where total soil dep
(mineral and surface organic) is less than 20 cm. Full tree
is permitted on sites where total soil depth exceeds 20 ¢m
provided that a winter harvest is employed or when othe
measures such as high flotation equipment are used to
minimize disturbance of the organic layer.

=

Tree-length R
Cut-to-length/Shortwood R
Renewal Treatments
Site Preparation Very low competition.

« Mechanical CR Sufficient seedbed may be created as a result of the
harvest. Apply techniques that maintain a high percentage
of intact forest floor to limit nutrient loss.

« Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

« Prescribed Burn CR Prescribed fire is conditionally recommended due to

potential loss of organic matter and nutrients. Low
severity fires which remowve 20% of surface organic
material are permissible.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Red Pine—White Pine-Jack Pine: .
SB <1y Shallow Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments Comments
Regeneration

« Natural
- Advance Growth NR Jack pine does not regenerate under a closed canopy.
- Seed NR Insufficient data exist. Expect low levels of ingress.
- Vegetative (coppice) NR Jack pine does not coppice.

« Artificial
- Planting R The number of plantable spots will be limited by soil

depth.

- Seeding R Good distribution of mineral soil seedbeds will contribute

to success. This site is prone to seasonal drought whic
will influence the success of this treatment.

- Scarification NR Cone supply is very low due to infrequent occurrence o
jack pine in the original stand. Regeneration levels
associated with cone scattering will be highly variable.

Tending Treatments

Cleaning Very low competition and cleaning is generally not
required
* Manual R
* Mechanical R
« Chemical
- Ground R
- Aerial R
Spacing R Spacing is usually not necessary since jack pine natura

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

The establishment of aspen is not an appropriate management objective
for this site.
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Black Spruce—Jack Pine:
Ml ES 12
Very Shallow Soil

approximately 250 m

General Description

Overstorey open and patchy to close-crowned. Dominated by black spruce and jack pine. Balsam
fir and trembling aspen in patches. Shrub- and herb-poor. Soils very shallow (<20 cm) with bedrock
outcrops. Bedrock frequently covered only by a shallow litter layer. Ground cover consists of
bedrock, needle litter, lichen and feathermoss.

Dry

® Soil Types
- SS1, SS2, SS3, S84, SS5

3 19 16 Mode of Deposition
19 bedrock, morainal
n 28 Humus Form
P fibrimor, humifibrimor
Overstorey
23 32 * black spruce, jack pine, white birch
22 o 3 Shrubs/Trees (<10 m)
Vaccinium myrtilloides, Vaccinium angustifolium,
Gaultheria bispidula, black spruce, balsam fir, Linnaea
36 37 38 borealis
- Herbs and Graminoids
Aralia nudicaulis, Cornus canadensis, Trientalis
borealis, Clintonia borealis, Maianthemum canadense
Poor Rich Mosses and Lichens
Nutrient Regime Cladina mitis, Cladina rangiferina, Cladina stellaris,
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Dicranum polysetum

18

2% 2| 20

Moisture Regime

Very Wet

Comments

May occur as pure jack pine, pure black spruce or as a mixture. May cover small rock outcrops or
extensive open bedrock areas. Forest cover may be patchy, with lichen-covered bedrock knobs and
ridges. In addition to the characteristic V30, there may be small patches of a wide variety of other
V-types, including V35-V38 where drainage is disrupted. White cedar may be locally abundant,
especially in the Atikokan, Fort Frances and Dryden areas. Slow tree growth. S-types SS1 to S$4 are
characteristic and dominant (>50% of polygon area), but inclusions of SS5, SS6 and SS9 are
frequent.
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ES 12

Black Spruce—Jack Pine:
Very Shallow Soil

Ecological Interpretation

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Sb-Pj (Po)

Po-Sb-Pj (Bw)

Ce-Bf (Sb-Po)

Bf-Sw (Po-Sb)

Po-Bf-Bw (Sb)

Ce-Sb (Bf) Ce-Sb (Ta)

ES12

Black Spruce-
Jack Pine:

Very Shallow Soil

V30

Jack Pine-

Black Spruce/
Blueberry/Lichen

SS2
Exremely Shallow
Soil on Bedrock

Dry

Typical Ecosite Sequence on Very Shallow to Deep Silty to Clayey Glaciolacustrine Material

Po-Bf-Sw (Sh)

ES19 ES17 ES21
Hardwood-Fir- White Cedar: Fir-Spruce
Spruce Fresh-Moist, Mixedwood:
Mixedwood: Coarse-Fine Fresh, Coarse
Fresh, Sandy- Loamy Soil Loamy Soil
Coarse Loamy
Soil
vil V21 V16
Trembling Aspen- |Cedar (inc. Balsam Fir-
Conifer/Blueberry/ | Mixedwood)/ White Spruce
Feathermoss Mountain Maple | Mixedwood/
Feathermoss
SS6 S3 S3
Shallow- Fresh/ Fresh/

Moderately Deep/
Coarse Loamy

Dry-Fresh

Sb-Pj

Coarse Loamy

Fresh

Fresh

Po-Sw (Bf-Bw)

Coarse Loamy

Ab-Po-Bw (Bf)

ES23
Hardwood-Fir-
Spruce
Mixedwood:
Moist, Sandy-
Coarse Loamy
Soil

V6

Trembling Aspen
(White Birch)-
Balsam Fir/
Mountain Maple

S8

Moist/
Coarse Loamy

Moist

ES17 ES37
White Cedar: Rich Swamp:
Fresh-Moist, Cedar (Other
Coarse-Fine conifer):
Loamy Soil Organic Soil
V21 V22
Cedar (inc. Cedar (inc.
Mixedwood)/ Mixedwood)/
Mountain Maple | Speckled Alder/
Sphagnum
S8 S12s
Moist/ Wet/Organic
Coarse Loamy | (Sphagnum)
Moist Wet

Sb

Ab (B)

ES33
Hardwood-Fir-
Spruce Mixedwood:
Moist, Silty-Clayey
Soil

V7

Trembling Aspen-
Balsam Fir/
Balsam Fir Shrub

S10
Moist/Fine Loamy-
Clayey

Moist

Section Il

ES12

Black Spruce-
Jack Pine:

Very Shallow Soil

V30

Jack Pine-

Black Spruce/
Blueberry/Lichen

SS2

Soil on Bedrock

Dry

Extremely Shallow

ES29
Hardwood-Fir-
Spruce
Mixedwood:

Fresh, Fine
Loamy-Clayey Soil

V9
Trembling Aspen
Mixedwood

SS7

Shallow-
Moderately Deep/
Silty-Fine Loamy-
Clayey

Fresh

ES30 ES38 ES36
Black Ash Rich Swamp: Intermediate
Hardwood: Black Ash (Other | Swamp:
Fresh, Silty- Hardwood): Black Spruce,
Clayey Soil Organic-Mineral (Tamarack):
Soil Organic Soil
V2 V2 V35
Black Ash Black Ash Black Spruce/
Hardwood and Hardwood and Speckled Alder/
Mixedwood Mixedwood Sphagnum
S10 S12F S12s8
Moist/Fine Wet/Organic Wet/Organic
Loamy-Clayey (Feathermoss) (Sphagnum)
Moist Wet Wet

Ecological and Management Interpretations




. . Black Spruce—Jack Pine:
Ecological Interpretations Very Shallow Soil

Site Structure and Composition

Forest Stage
Immature Mature Overmature
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o [ ]
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o 20 20 20
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Po Pj Sb Po Pj Sh Po Pj Sb
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[
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sh 25 N/A 1237 N/A 782 N/A
Bf 1038 N/A 2449 N/A 1002 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
28 | 42 1 20 9 28 | 42 1 20 9 28 | 42 1 20 9
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
Section Il

Ecological and Management Interpretations



Black Spruce—Jack Pine: . .
ES 12
Very Shallow Soil Ecologlcal Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

N
NS [2) N\
DN N
U 9 9 N
N ¥ $&/ & 3
e S $&/ & $
x < S&/ 8 &
§&/9 NN ~
FE/ > NE/ > A - ] :
1 5/$ $&/ ¢ S§ Description of Soil and Vegetation
o N ) N N
& S/ LS/ RS/K S -
Ly OCS/CS/CS/ S |:| Characteristic Common
§E/S8/SE/SE/EE
SEALRALRLPLZLIR - Common Inclusions
30 /35736 /3738 |:| Characteristic Uncommon
SS1 - Discontinuous Organic Mat on Bedrock
3 1 SS2 — Extremely Shallow Soil on Bedrock
11 SS3 - Very Shallow Soil on Bedrock
1 SS4 — Very Shallow Soil on Boulder Pavement
3 SS5 — Shallow — Moderately Deep / Sandy

Selected Species Habitat Use

Forest Stage
o, &
§ @ 3
EASIANS,
Species Q\Q’ o)‘g\ésgog’ Special Habitat Preferences
Spruce Grouse 0|00
Great Grey Owl
Black-backed Woodpecker @ @ snags
Pileated Woodpecker O|O| snags, downed woody debris
Least Flycatcher
Boreal Chickadee O|O| snags
Swainson's Thrush 0O|0|0
Nashville Warbler O|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow O|0 O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|0O|0O]| downed woody debris
Meadow Vole
Marten
Woodland Caribou (winter) O|@®|®| arboreal lichens
Woodland Caribou (hab. rank) [O|O | @ |@® |@®
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage) O|O0
Moose (cover)

Q Used Habitat @ Preferred Habitat
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. . Black Spruce—Jack Pine:
Ecological Interpretations Sery Shallow Soil T

Successional Relationships - Natural

This ecosite is characterized by an overstorey of black spruce and/or jack pine. An intermittent
canopy of white birch and pockets of balsam fir are often found in association with moderately
deep to deep pockets of mineral soil. The understorey is generally open with scattered clumps
black spruce in the shrub layers. The understorey is characteristically domin&ieditogium
schreberi- feathermoss and ericaceous shrubs suta@sniumspp. Very shallow soils with areas
of exposed bedrock have a signific&adinaspp. lichen cover. Regeneration and recruitment into
the sub-canopy is usually sparse, with black spruce predominating. Balsam fir and black spruce
saplings are relatively common in those stands with a higher percent crown closure. Stands
possessing this structure generally range in age from 55 to 100 years.

Given the relatively shorter lifespan of jack pine, succession on these sites is towards black spr
Total canopy tree cover declines through time. Recruitment of black spruce into the main canog
slow. This is one of the few ecosites where regeneration of jack pine in the understorey will occ
in openings and gaps created by canopy break-up. Remnant jack pine and the occasional white
birch may occur in older stands dominated by black spruce.

Tall and low shrub cover will decline over time. The exceptidfaicinium angustifoliurand

Linnaea borealisvhich retain their presence and relatively high abundance in the low shrub laye
Total herb cover is generally less than that of shrubs and also declines, particularly in older star
Pleurozium schreberi feathermoss cover on the forest floor increases over time at the expense
Cladinaspp. lichens and/or bare rock and mineral soil substrates. The club lichedsniaspp.)

are less frequent and generally occur at low cover. Species richness, diversity and evenness st
little change over time.

The overall successional trajectory for this ecosite is clear. Long-term succession (>100 years)
towards a more open canopy black spruce (jack pine) - feathermoss condition although the rate
which this happens varies considerably between sites. In the absence of strong regeneration, t
black spruce-jack pine stands on very shallow soil conditions become more open and savannal
like. Regeneration patterns of black spruce are strongly dependent upon seed source proximity
whether the site experiences non-lethal, surface fires beneath the original canopy. The success
dynamics of these sites is dependent upon substrate conditions, fire frequency and intensity, ar

physiography.

Successional Relationships - Post-harvest
Response following harvest:

Varying soil conditions on ‘shallow’ sites result in different responses depending on the forest st
conditions present at time of harvest. The presence of a viable black spruce or jack pine seed s
from residual standards or adjacent stands will contribute to the perpetuation of those species ¢
this ecosite. Jack pine in the original stand will make the likelihood of jack pine ingress greater.
aspen component present in the original canopy is likely to be maintained through vegetative
suckering.

The probability of natural ingress from both jack pine and black spruce ten-years following
disturbance from logging is high. Shallow soils and irregular terrain create a range of micro-site
increasing chances for successful germination of a number of tree species. Likewise a high
probability exists for black spruce advance growth to occur in the understorey in the undisturbe
stand. Stocking of black spruce and balsam fir in the sub-canopy or as advance growth in the
understorey will be greatly reduced following canopy removal due to exposure, sunscald and
increased droughtiness of the site. This effect will be accentuated on knobs and ridgetops.
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Black Spruce—Jack Pine: . .
ES 12
Very Shallow Soil Ecologlcal Interpretations

Proliferation of woody shrubs is uncommon but the presence and cover of ericaceous shrubs in
deeper soil pockets will be enhanced. Exposed feathermoss quickly dies following removal of the
overstorey.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for black spruce
and jack pine. If jack pine is present in the original stand, its presence in the future stand may be
enhanced by scarification on the site. An increase in drought resistant graminoids.

Response following harvest and prescribed fire:

Following fire, the growth of grasses, ericaceous shrubs (blueberry) and herbs (fireweed) is
stimulated. These species can quickly dominate the site within two years. Low intensity surface
fires will be effective in reducing future competition from woody shrubs and exposing a mineral
soil seedbed suitable for conifer establishment. Prescribed fire will destroy any black spruce or
balsam fir advance growth and will usually girdle any seedling jack pine. Moderate to severe
intensity surface fires will completely remove the surface organic horizons and kill any hardwood
shrubs or aspen present on the cutover.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sh Pj Po
SS1 12.4 10.2 12.2
SS2 N/A 12.2 N/A
SS3 10.6 135 11.0
SS4 N/A N/A N/A
SS5 10.8 16.2 16.9
Section Il
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Ecological Interpretations

Black Spruce—Jack Pine:
Very Shallow Soil

ES 12

Black Spruce Advance Regeneration

Vegetation Type
V30
Stocking (%) 34
Stocking Range 0-75
Stems per ha 5700

V30 is the characteristic vegetation type.
This ecosite can be dominated by black spruce or jack pine.
Where black spruce is the dominant species, advance growth will be moderate to high.
The number and distribution of black spruce advance growth on this ecosite is positively relatec
*basal area of black spruce in the original stand
and inversely related to:
percent cover of herbaceous species
percent cover of broadleaf litter
* percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Species and Height Class Probability Class

V- <21% H- 61 - 80%
Seedbed Sh Pj Po L- 21-40% X- >80%
iti M- 41 - 60%
Condiion ™70 | 10 | <10 | >10 | <10 | >10
X H X X H ﬂ Density Class
Duff [1<300
[ 300 - 1000
Mineral Soll Insufficient Data [ 1001 - 5000
[ 5001 - 10000
Burned Insufficient Data I > 10000

« Shallow soils and irregular terrain create a range of microsites, thus increasing the chances for successful
germination of a number of species.

* On knobs and ridgetops, drought may be a limiting factor to seedling establishment. Black spruce seed trees on
these microsites distribute seed to lower slope positions where moisture regimes are better for germination.

« Natural regeneration of jack pine will be enhanced by mineral soil exposure or a light scraping of the feathermoss.

Critical Comments

« Stands containing high proportions of jack pine growing on extremely shallow soils may be vulnerable to jack pine
budworm infestations.

« Very shallow soils (< 5 cm) susceptible to nutrient loss, erosion and seasonal drought/dessication.

« Variable shallow soil conditions may limit operability of mechanical site preparation equipment and choice of
planting stock.
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Black Spruce—Jack Pine: .
ES 12 Iy oo o Management Interpretations

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

o >
Limitations 3
Characteristics QS»@
S &
& & & & N
s S & s S &
@ /of @ S SN/ L) S S
$/8/8/8/ & §/8/E/8/ &/ & &/ s
3 S/ /8/ S/ /8 S/ T/ /S &
/S S S E S5 S F S
> S O > Q S QO
K/ /SF)5/ /@) /) E/S)F/)E/ &)/ &/ Sivicultural Activities
1 314 5 7 8 1,3 Harvesting
12 4 5 6 3 8 1,3| Renewal
5 Tending
Footnotes:
1. Harvesting and renewal activities must limit biomass and nutrient removal.
2. LFH layer is a poor seedbed.
3. Very shallow soils (< 5 cm) susceptible to nutrient loss, erosion, seasonal drought/desiccation.
4. Potential for high surface stone content can limit equipment operability.
5. Access to portions of stand may be limited by complex topography.
6. Shallow rooting zone creates windthrow risk when using strip/patch cut silvicultural system.
7. Seasonal flooding may limit access and equipment operability.
8. Potential rutting hazard on SS9 inclusions.
Opportunities

« Physical site factors identical to ES11, although forest cover type distinctions may result in differing biological
processes and hence silvicultural options.

Site productivity potential for individual jack pine and black spruce is high although stand level productivity may be
less due to site limitations to stocking and site utilization.

Opportunities same as ES11, however, expect greater amounts of black spruce advance growth and natural
regeneration from seed of both jack pine and black spruce. Consider leaving mature clumps of black spruce in low
windthrow hazard areas to augment natural ingress.

Generally lower stocking and densities of non-crop vegetation enables jack pine shelter cones or black spruce
mini-plug regeneration options.

Opportunity for boot-screefing and/or direct planting through the thin LFH layer as an alterntive to mechanical site
preparation.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 4 3 2 = Basic
3 = Intensive
Jack pine 3-4 1-2 4 = Highly Intensive
Aspen 4 N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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. Black Spruce—Jack Pine:
Management Interpretations \F,)ery Shallow Soil TR

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
* Harvest Method Comments

Clearcut Portions of this site may be classified as ‘Protection
Forest.’

* Harvest Method
- Conventional R

- Strip/Block CR An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave strip is
necessary to determine potential of this treatment. Strip
width should be less than 40 m due to soil moisture
regime. This cutting technique may also be prescribed to
meet other management objectives. Windthrow may be
hazard on this site.

@

- Patch CR An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave patch
necessary to determine potential of this treatment.
Careful consideration must be given to the size and
configuration of patches due to soil moisture regime. This
cutting technique may also be prescribed to meet other
management objectives. Windthrow may be a hazard op
this site.

is

- Seed-tree NR Potential for seasonal drought will limit success of this
treatment. Windthrow may be a hazard on this site.

Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree is not recommended (NR) where total soil depth
(mineral and surface organic) is less than 20 cm. Full tree
is permitted on sites where total soil depth exceeds 20 ¢m
provided that a winter harvest is employed or when other
measures such as high flotation equipment are used to
minimize disturbance of the organic layer.

Tree-length R

Cut-to-length/Shortwood R

= Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 12

Very Shallow Soil

Black Spruce-Jack Pine:

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

Site Preparation

Very low competition on this site.

* Mechanical CR Sufficient seedbed may be created as a result of the
harvest. Apply techniques that maintain a high percentage
of intact forest floor to limit the loss of nutrients.

« Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

 Prescribed Burn CR Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low severity
fires which removes 20% of surface organic material are
permissible.

Regeneration

 Natural

- Advance Growth R Moderate levels of advance growth. May require
supplemental artificial regeneration.

- Seed R Moderate levels of black spruce ingres4ay require
supplemental artificial regeneration. Potential for seasonal
drought on this site may limit success of this treatment.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R The number of plantable spots will be limited by soil
depth.

- Seeding NR This site is prone to seasonal drought which will influenge
the success of this treatment.

- Scarification NR The quantity, distribution and retention of suitable
microsites will limit the success of this treatment.

Tending Treatments

Cleaning Very low competition and cleaning is generally not
required

* Manual R

* Mechanical R

« Chemical

- Ground R

- Aerial R

Spacing R Spacing is usually not necessary since black spruce natural

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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. Black Spruce—Jack Pine:
Management Interpretations \F,)ery Shallow Soil TR

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System
* Harvest Method Comments

Clearcut Portions of this site may be classified as ‘Protection
Forest.’

* Harvest Method

- Conventional R

- Strip/Block R Residual stand will not contribute seed of sufficient
quantity. However, this cutting technique is preferred fo
site protection purposes.

- Patch R See Strip/Block comment.

- Seed-tree NR Jack pine seed tree systems are used in conjunction with
prescribed fire. Prescribed fire is not recommended dueg
to potential loss of nutrient capital on these shallow sites.

Shelterwood NR Jack pine is shade intolerant and generally not suited td
this silvicultural system.
Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree is not recommended (NR) where total soil depth
(mineral and surface organic) is less than 20 cm. Full tree
is permitted on sites where total soil depth exceeds 20 ¢m
provided that a winter harvest is employed or when other
measures such as high flotation equipment are used to
minimize disturbance of the organic layer. No restrictions
apply on moderately deep to deep (SS5, SS6, SS9) soi
where mineral soil depth exceeds 30 cm and the thickness
of the surface organic layer is > 5 cm.

]

Tree-length R

Cut-to-length/Shortwood R

Renewal Treatments

Site Preparation Very low competition on this site.

* Mechanical CR Sufficient seedbed may be created as a result of the
harvest. Apply techniques that maintain a high percentage
of intact forest floor to limit the loss of nutrients.

* Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

« Prescribed Burn CR Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low
severity fires which remove 20% of surface organic
material are permissible.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 12

Very Shallow Soil

Black Spruce-Jack Pine:

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

regeneration is well distributed.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

The establishment of aspen is not an appropriate management objective

for this site.

Section Il
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Renewal Treatments Comments
Regeneration
* Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed R Moderate to high levels of ingress. Supplemental artificjal
regeneration may be required.

- Vegetative (coppice) NR Jack pine does not coppice.

* Artificial

- Planting R The number of plantable spots will be limited by soil
depth. Natural seed and/or seeding are preferred options
as natural ingress will override density and distribution
control objectives associated with planting.

- Seeding R Good distribution of mineral soil seedbeds will contribute
to success. This site is prone to seasonal drought whicl
will influence the success of this treatment.

- Scarification R Insufficient data exist. Site conditions imply high levels pf
ingress.

Tending Treatments
Cleaning Very low competition and cleaning is generally not
required
* Manual R
* Mechanical R
* Chemical
- Ground R
- Aerial R
Spacing R Spacing is usually not necessary since jack pine natural



Jack Pine—Conifer:
Dry—Moderately Fresh, Sandy Soil

approximately 250 m

General Description

Jack pine dominated, often consisting of even-aged stands. Black spruce sparse to abundant, white
birch and trembling aspen may be present. Feathermoss abundant under closed canopy; replaced
by lichens under open canopy. Soils dry to moderately fresh, rapidly to well drained, coarse to fine
sandy. Predominantly on glaciofluvial or lacustrine parent materials. Ground cover consists of
feathermoss, lichen and conifer litter.

Dry

Soil Types
- S1, 82, S5
@ 16 Mode of Deposition
19 glaciofluvial, lacustrine, morainal
8 2 28 Humus Form
fibrimor, humifibrimor, raw moder
Overstorey
2 » jack pine, black spruce
22 - 33 Shrubs/Trees (<10 m)
Vaccinium myrtilloides, Vaccinium angustifolium,
Linnaea borealis, Diervilla lonicera, Rosa acicularis,
36 37 38 Corylus cornuta, Alnus viridis, Amelanchier spp.,
34 Arctostaphylos uva-ursi
Herbs and Graminoids
Maianthemum canadense, Cornus canadensis, Aralia
Poor Rich nudicaulis, Melampyrum lineare, Clintonia borealis
Nutrient Regime Mosses and Lichens
Pleurozium schreberi, Dicranum polysetum, Cladina
rangiferina, Cladina mitis, Cladina stellaris

26 29

Moisture Regime
8

Very Wet

Comments

A deep soil, homogeneous, jack pine dominated ecosite with V28-V30 characteristic; but expect
to see local patches of V32 and V33, and rarely V34. Black spruce component increases with age of
stand. Topography typically rolling, sometimes including dune formations.
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ES 13

Jack Pine—Conifer:
Dry—Moderately Fresh, Sandy Soil

Ecological Interpretations

Typical Landscape Associations

Typical Ecosite Sequence on Sandy Glaciofluvial Soil Material

Pr-Pw Pr-Pw-Pw Sb-Bw-Pj (Bf) Sb (Pj) Sb -Ta Stunted Sb
ES15 ES15 ES14 ES22 ES36 ES34
Red Pine- Red Pine- Pine-Spruce Spruce-Pine/ Intermediate Treed Bog:
White Pine: White Pine: Mixedwood: Ledum/ Swamp: Black Spruce/
Sandy Soil Sandy Soil Sandy Soil Feathermoss: Black Spruce Sphagnum:
Moist, Sandy- (Tamarack): Organic Soil
Coarse Loamy Organic Soil
Soil
Va7 V12 V18 V33 V23 V38
Red Pine Conifer White Pine Jack Pine Black Spruce Tamarack Black Spruce/
Mixedwood Mixedwood/ Feathermoss (Black Spruce)/ Leatherleaf/
Feathermoss Speckled Alder/ Sphagnum
Labrador-tea
S1 S2 S2 S7 S12F s12s
Dry/ Fresh/ Fresh/ Moist/Sandy Wet/Organic Wet/Organic
Coarse Sandy Fine Sandy Fine Sandy (Feathermoss) (Sphagnum)
Dry Dry Moderately Moist Wet Wet
Fresh
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. . Jack Pine—Conifer:
Ecological Interpretations Dry—Moderately Fresh, Sandy Soil

Site Structure and Composition

Forest Stage
Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sh 3405 N/A 1326 N/A 1726 N/A
Bf 1474 N/A 4057 N/A 2993 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
15 | 39 0 40 6 15 | 39 4 36 6 15 | 39 0 40 6
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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ES 13
Dry—Moderately Fresh, Sandy Soil Ecological Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

© &
Q
N \ \N§/ &
2 & &8 &
S S/ §
12 EN
Q N N s )
S S ) <
S 2) (Z20% $
BS o g
2 O X X N &
T S/ &9 &
S /& /S FE/FS/) N - ) )
\\9 \Q/{;,J ;1SS 7S §,D Description of Soil and Vegetation
@ o & N 9 $
. & & &S -
& /&E/Q § &) & |:| Characteristic Common
s /&8/55/88) &
g &% %Q}\’ & o - Common Inclusions
28 729 /30,32 / 33 |:| Characteristic Uncommon

13 | 17 3 40 7 S1- Dry/Coarse Sandy

23 7 30 | 14 S2- Fresh / Fine Sandy

1 3 3 5 SS5 - Shallow — Moderately Deep / Sandy

Selected Species Habitat Use

Forest Stage
O, &
§ @ 3
EASIANS,
Species Q\Q’ ®,§§§o§' Special Habitat Preferences
Spruce Grouse L I J(e]
Great Grey Owl
Black-backed Woodpecker @ @®| snags
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee O|O| snags
Swainson's Thrush 0O|0|0
Nashville Warbler O|0|O0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow O|0 O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|0O|0O]| downed woody debris
Meadow Vole
Marten O|@®|®| snags, downed woody debris
Woodland Caribou (winter) O|@®|®| arboreal lichens
Woodland Caribou (hab. rank) [O|O | @ |@® | @
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage) (e][e]
Moose (cover) o|0|0

Q Used Habitat @ Preferred Habitat
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Ecological Interpretations Dry—Moderately Fresh, Sandy Soil

Successional Relationships - Natural

This ecosite is characterized by a contiguous but somewhat open overstorey of even-aged jack
with the occasional black spruce in either the main or sub-canopy. Scattered white birch and
trembling aspen may also be present. The understorey is generally open without a discernable
canopy or tall shrub layer. Balsam fir and black spruce saplings are relatively common as are
saplings of ‘pioneer’ tree species such as white birch, trembling aspen and jack pine. However,
these saplings rarely move into the low or tall shrub strata. The understorey is characteristically
dominated byPleurozium schreberifeathermoss and ericaceous shrubs suda@sniumspp.

Areas of forest floor receiving direct solar radiation often have a signif@ladtnaspp. lichen

cover. Regeneration and recruitment into the sub-canopy is usually sparse, with black spruce
predominating. Stands range in age from 41 to 212 years, with the majority being between 55 t
100 years.

Given the relatively shorter lifespan of jack pine, succession on these sites is often but not alwa
towards black spruce. Total canopy tree cover declines through time; recruitment of black spruc
into the main canopy is slow to none-existent. This is one of the few ecosites where regeneratic
jack pine in the understorey will occur in openings and gaps created by canopy break-up. Remi
jack pine and the occasional white birch may occur in older stands.

Tall and low shrub cover will decline over time although low shrub cover is generally moderate t
high throughout the stand’s developmafsccinium angustifolium and V. myrtilloidase

ubiquitous Diervilla lonicera, Chimaphila umbellataRosa acicularisandArctostaphylos urva-

ursi are less common but often occur with a relatively high abundance in the low shrub layer wt
present. Total herb cover is generally less than that of shrubs and also declines, particularly in «
standsPleurozium schreberi feather moss cover on the forest floor increases over time at the
expense o€ladinaspp. lichens. Species richness, diversity and evenness show little change ove
time.

The overall successional trajectory for this ecosite is clear. Long-term succession (>100 years)
towards a more open canopy black spruce (jack pine) - feathermoss condition although the rate
which this happens varies considerably between sites. In the absence of strong regeneration, t
black spruce-jack pine stands on very dry sandy soils become more open and savannah-like.

Regeneration patterns of black spruce are strongly dependent upon seed source proximity and
whether the site experiences non-lethal, surface fires beneath the original canopy. The success
dynamics of these sites is dependent upon substrate conditions, fire frequency and intensity, ar

physiography.

Successional Relationships - Post-harvest
Response following harvest:

The presence of a viable black spruce or jack pine seed source from residuals or adjacent stan
will contribute to the perpetuation of those species on this ecosite. Jack pine in the original stan
will make the likelihood of jack pine ingress greater.

The probability of natural ingress for jack pine ten years after disturbance from logging is high. |
fact, ingress is complete for jack pine eight years following disturbance, and more than half of tt
is established within two years. Shallow forest litter matts coupled with logging disturbance crez
a range of micro-sites, increasing chances for successful germination of a number of tree speci
Mineral soil exposure extends the time to achieve full ingress for both black spruce and jack pir
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ES 13
Dry—Moderately Fresh, Sandy Soil Ecological Interpretations

A low probability exists for black spruce advance growth to occur in the understorey in the
undisturbed stand. Stocking of any black spruce and balsam fir in the sub-canopy or as advance
growth in the understorey will be greatly reduced following canopy removal due to exposure,
sunscald and increased droughtiness of the site. This effect will be accentuated on knobs and
ridgetops.

Proliferation of woody shrubs is uncommon but the presence and cover of ericaceous shrubs in
deeper soil pockets will be enhanced. Exposed feathermoss quickly dies following removal of the
overstorey.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for black spruce
and jack pine. If jack pine is present in the original stand, its presence in the future stand may be
enhanced by scarification on the site. An increase in drought resistant graminoids is often
encountered on this very dry ecosite.

Response following harvest and prescribed fire:

Following fire, the growth of fine-bladed, drought resistant grasses, ericaceous shrubs (blueberry)
and herbs (fireweed) is stimulated. These species can quickly dominate the site within two years.
Low intensity surface fires will be effective in reducing future competition from woody shrubs and
exposing a mineral soil seedbed suitable for conifer establishment. Prescribed fire will destroy any
black spruce or balsam fir advance growth and will usually girdle any seedling jack pine. Moderate
to severe intensity surface fires will completely remove the surface organic horizons and kill any
hardwood shrubs or aspen present on the cutover.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
s1 13.0 18.3 19.3
S2 11.9 16.9 20.1
SS5 10.8 16.2 16.9
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ES 13
Ecological Interpretations Dry—Moderately Fresh, Sandy Soil

Black Spruce Advance Regeneration

Vegetation Type

V28 V29 V30 V32
Stocking (%) 6 34 34 32
Stocking Range | 0-30 | 5-70 | 0-75 | 0-80
Stems per ha 300 4700 5700 3100

V28, V29 and V32 are the characteristic vegetation types with V30 as a common inclusion.
This ecosite is dominated by jack pine but may include black spruce.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively relatec
eblack spruce basal area in the original stand
and inversely related to:

«percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Probability Class
V- <21% H- 61 - 80%
Seedbed Sb Pj Po L- 21-40% X- >80%

s M- 41 - 60%
Condition ™" 0" T 210 | <10 | >10 | <10 | >10

Duff ﬂ M X X M M |:Dt|5:s:igOCIass

Species and Height Class

[0 300 - 1000
. | H L X X L L [ 1001 - 5000
Mineral Soil B 5001 - 10000
— B > 10000
Burned Insufficient Data

« Jack pine natural regeneration dominates this ecosite. Ingress is complete eight years after disturbance, and
more than half of this is established within two years after disturbance.

« Ingress of black spruce is similar to that of jack pine, but aspen establishment is slower.

« Mineral soil exposure extends the time to achieve full ingress for both black spruce and aspen, i.e. suitable
seedbeds are “held” longer.

Critical Comments

Moderate levels of competition can be expected from green alder, willow, Calamagrostis candensis and trembling
aspen (the latter if present in the initial stand). The alder and willow may provide suitable ‘nurse crop’ coverage
preventing dessication of the forest floor and available seedbed.

Stands containing a high proportion of black spruce growing on deep, dry to fresh, rapidly-drained coarse to fine
sands may be susceptible to Armillaria spp. and Inonutus tomentosus.

Stands containing a high proportion of black spruce growing on deep, dry to fresh, rapidly-drained coarse to fine
sands are moderately susceptible to spruce budworm infestation.

Harvesting and renewal activities located on aeolian deposits (sand dunes) which expose substantial areas of
mineral soil may create active soil transport (saltation).
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Site Characteristics, Limitations and Hazard Potential

Hazard Potential

L &
Limitations 3
Characteristics o Qg;&
QO S &
b"o S 49 0}0 $ %Q
< < R L/ S IS
o/ &/ &) o /& S/ )8/ S/ 5SS &/ o
K N S & @ $ § < S o/ S & 2
2/ /) ) S /) s// /) X)/)S) S/ TS/ &
XSS/ S S
>/ & S /& S S § S /S S S /59 -
K/ S/F/)5/ /& /SC/S/E/S) S/ SE/S /) / &/ Sivicultural Activities
1 3 1 Harvesting
12| 3 4 4 1 Renewal
3 Tending
Footnotes:

1. Harvesting and renewal activities must limit biomass and nutrient removal.
2. LFH layer is a poor seedbed.

3. Coarse textured soils are nutrient poor.

4

Dry moisture regime prone to seasonal drought/desiccation.

Opportunities

Ingress of natural jack pine after harvest and site preparation is generally high, therefore planting usually not
necessary. Cone/slash scattering methods produce good results.

These are good sites for direct seeding (precision or broadcast) of jack pine. Precision seeding methods offer a
lower cost alternate treatment where initial density control is desired.

Low intensity mechanical site preparation (e.g. light drags) or prescribed fire can provide receptive seedbed.
Suitable mineral soil or mixed organic-mineral soil seedbeds persists for several years due to low amounts of non-
crop herbaceous vegetation.

Jack pine seed trees (minimum 20/ha) in conjunction with prescribed fire offers a cost-effective regeneration
strategy on these sites.

Black spruce advance growth may be present on occasional sites in sufficient quantities that it will contribute
significantly to regeneration targets.

Management objectives for this ecosite could include production of red pine poles, particularly on those soils
with a fresh moisture regime.

These ecosites are ideal for blueberry production.

Jack pine responds well to pre-commercial thinning to shorten crop rotation length.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 3 3 2 = Basic
3 = Intensive
Jack pine 2 1 4 = Highly Intensive
Aspen 3 N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

« Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block CR An assessment of seedbed quality and the quality and

quantity of black spruce parent trees in the leave strip is
necessary to determine potential of this treatment.
Strip width should be less than 40 m due to soil
moisture regime. This cutting technique may also be
prescribed to meet other management objectives.

- Patch CR An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave patch
is necessary to determine potential of this treatment.
Careful consideration must be given to the size and
configuration of patches due to soil moisture regime.
This cutting technique may also be prescribed to meet
other management objectives.

- Seed-tree NR Potential for seasonal drought will limit success of this
treatment.
Shelterwood NR Black spruce is mid-tolerant and susceptible to

windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree harvesting is conditionally recommended

provided that "best practices" are used to minimize
disturbance of the surface organic layer. Where surface
organic thickness averages < 5 cm, winter harvest and/
or use of high flotation equipment should be considered
to maintain the integrity of the surface organic layer.

Tree-length R Slash remaining on the site may reduce the
effectiveness of mechanical site preparation and
seedbed/plantable spot availability.

Cut-to-length/Shortwood R See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Jack Pine—Conifer:

Dry—Moderately Fresh, Sandy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

Site Preparation

Low competition on this site.

be required where levels of jack pine ingress are high.

R = Recommended

Section Il

CR = Conditionally Recommended

NR = Not Recommended

Ecological and Management Interpretations

* Mechanical CR Apply techniques that maintain a high percentage of
intact forest floor to limit the loss of nutrients.

» Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn CR Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low to
moderate severity fire which remove$0% of the
surface organic layer is permissible and will result in the
creation of suitable seedbed/plantable spots.

Regeneration

 Natural

- Advance Growth NR Black spruce advance growth is not of sufficient quantity
or distribution to regenerate the site.

- Seed NR Low levels of black spruce ingress.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R

- Seeding NR Seeding success is reduced on sandy soils. Xeric to dry
moisture regimes will further limit success.

- Scarification NR Limited cone supply. The quantity, distribution and
retention of suitable microsites limits the success of this
treatment. Low levels of black spruce ingress.

Tending Treatments

Cleaning Low competition and cleaning is generally not required.

* Manual R

* Mechanical R

* Chemical R

- Ground

- Aerial R

Spacing R Spacing of black spruce is usually not necessary, but may



Management Interpretations

Jack Pine—Conifer:
Dry—Moderately Fresh, Sandy Soil

ES 13

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System
* Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient
quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management
objectives.
- Patch R See Strip/Block comment.
- Seed-tree CR Use prescribed fires of low to moderate severity to ope
cones and prepare a receptive seedbed.
Shelterwood NR Jack pine is shade intolerant and is generally not suited to
this silvicultural system.
Selection NR See Shelterwood comment.
Logging Method
Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance of the surface organic layer. Where surface
organic thickness averages < 5 cm, winter harvest and/pr
use of high flotation equipment should be considered to
maintain the integrity of the surface organic layer.
Tree-length R Tree length is the preferred logging method. Leaving
cone-bearing tops on site will contribute to success of
natural seeding/scarification treatments for jack pine. Sg¢e
Cut-to-length/Shortwood comment.
Cut-to-length/Shortwood R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.
Renewal Treatments
Site Preparation Low competition on this site.

* Mechanical CR | Apply techniques that maintain a high percentage of
intact forest floor to limit the loss of nutrients. A good
distribution of mineral soil seedbeds created by
mechanical site preparation will contribute to successfu
natural and/or direct seeding.

* Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

R = Recommended

CR = Conditionally Recommended

NR = Not Recommended
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Jack Pine—Conifer:

Dry—Moderately Fresh, Sandy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

* Prescribed Burn CR Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low to
moderate severity fire which remove$0% of the
surface organic layer is permissible and will result in the
creation of suitable seedbed/plantable spots.

Regeneration

 Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed R High level of jack pine ingress. Mineral soil exposure is
required for successful treatment. Potential for seasonal
drought may limit success of this treatment.

- Vegetative (coppice) NR | Jack pine does not coppice.

* Artificial

- Planting R Natural seed and/or seeding are preferred options. Ingress
will override density and distribution control objectives
associated with planting.

- Seeding R This technique is successful with adequate distribution pf
receptive seedbeds. Precision/direct seeding will assist|in
density regulation. This site is prone to seasonal drought
which will influence the success of this treatment.

- Scarification R Good distribution of mineral soil seedbeds will contribute
to regeneration success from cone scattering. This site fis
prone to seasonal drought which will influence the
success of this treatment.

Tending Treatments
Cleaning Low competition on this site, and cleaning is generally
not required.

* Manual R

* Mechanical R

* Chemical

- Ground R

- Aerial R

Spacing R Spacing may be required when using natural or artificial

seeding techniques.

R = Recommended

CR = Conditionally Recommended

NR = Not Recommended

The establishment of aspen is not an appropriate management objective

for this site.

Section Il

Ecological and Management Interpretations



Pine—Spruce Mixedwood:
Sandy Soll

ES 14

approximately 250 m

General Description

Overstorey dominated by jack pine and black spruce with mixtures of white birch and aspen.
Understorey variable but usually abundant herbs and shrubs. On deeper sites, soils moderately dry
to moderately fresh, rapidly to well drained, coarse to fine sandy. On shallow to moderately deep
sites, soils predominantly morainal. Ground cover consists of feathermoss, conifer and broadleaf
litter.

S Soil Types
1 S1, S2, SS5
15 15 6 Mode of Deposition
) 1 glaciofluvial, morainal
1 o 2 Humus Form
o = = 1727 fibrimor, humifibrimor
= 26 2 Overstorey
E 2 . 30 jack pine, black spruce, trembling aspen, white birch,
2 2 N - balsam fir, white spruce
= Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Diervilla lonicera,
. a7 - Rubus pubescens, Alnus viridis, balsam fir, white
z w spruce, white birch, trembling aspen, Linnaea
i borealis, Rosa acicularis, Vaccinium spp., black spruce
2 Herbs and Graminoids
Poor Rich Aster macrophyllus, Streptopus roseus, Aralia
Nutrient Regime nudicaulis, Clintonia borealis, Trientalis borealis,
Viola renifolia, Maianthemum canadense, Cornus
canadensis, Lycopodium spp.
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Dicranum polysetum
Comments

Characteristic V-types include V17-V20. Local variations include V10 and V31-V33, with
occurrence of these V-types increasing with age. Landform types variable from sand plains to
rolling terrain with moderately deep soils over bedrock, eskers and other glaciofluvial deposits.
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Pine—Spruce Mixedwood:

Ecological and Management Interpretations

ES 14 i i
Sandy Soil Ecologlcal Interpretations
Typical Landscape Associations
Typical Ecosite Sequence on Sandy Glaciofluvial Soil Material
Pr-Pw Pr-Pw-Pw Sb-Bw-Pj (Bf) Sb (Pj) Sb -Ta Stunted Sb
ES15 ES15 ES14 ES22 ES36 ES34
Red Pine- Red Pine- Pine-Spruce Spruce-Pine/ Intermediate Treed Bog:
White Pine: White Pine: Mixedwood: Ledum/ Swamp: Black Spruce/
Sandy Soil Sandy Soil Sandy Soil Feathermoss: Black Spruce Sphagnum:
Moist, Sandy- (Tamarack): Organic Soil
Coarse Loamy Organic Soil
Soil
V27 V12 V18 V33 V23 V38
Red Pine Conifer White Pine Jack Pine Black Spruce/ Tamarack Black Spruce/
Mixedwood Mixedwood/ Feathermoss (Black Spruce)/ Leatherleaf/
Feathermoss Speckled Alder/ Sphagnum
Labrador-tea
S1 S2 S2 S7 S12F S128
Dry/ Fresh/ Fresh/ Moist/Sandy Wet/Organic Wet/Organic
Coarse Sandy Fine Sandy Fine Sandy (Feathermoss) (Sphagnum)
Dry Dry Moderately Moist Wet Wet
Fresh
Section Il




. . Pine—Spruce Mixedwood:
Ecological Interpretations P Sandy Soil |

Site Structure and Composition

Forest Stage
Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sh 3164 N/A 3513 N/A 1906 N/A
Bf 3309 N/A 1668 N/A 1440 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
0 24 | 10 | 63 3 0 24 0 73 3 0 24 0 73 3
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Pine—Spruce Mixedwood: . .
ES 14
Sandy Soil Ecologlcal Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

23
N\ N\ N\ &gJ 2
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N o § o S&/ 7S/ & Description of Soil and Vegetation
&5 /&8 /8s /8 8/ 88/ &
\S\QQ‘ \3‘*@& E?"?Q gq}@ oy 8/ 7 |:| Characteristic Common
S/ S5/ /5 /FP/ T O
o S T X [oF S > O/ @ O @ .
SSASELLPELLELRTAETEL D - Common Inclusions
17,1819 /20,31 /327 33 |:| Characteristic Uncommon

21 24 6 10 8 40 7 S1- Dry/Coarse Sandy
10 | 14 5 3 14 | 30 | 14 S2 - Fresh / Fine Sandy

2 2 2 7 1 3 5 SS5— Shallow — Moderately Deep / Sandy

Selected Species Habitat Use

Forest Stage
O, &
NIV
SIS
Species Q\Q’ o)‘g\ésgog’ Special Habitat Preferences
Spruce Grouse L I J(e]
Great Grey Owl
Black-backed Woodpecker @ @ snags
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee O|O| snags
Swainson's Thrush 0O|0|0
Nashville Warbler O|0|O0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow O|0 O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|0O|0O]| downed woody debris
Meadow Vole
Marten @ @ | snags, downed woody debris
Woodland Caribou (winter) O|O| arboreal lichens
Woodland Caribou (hab. rank) oo
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage) (e][e]
Moose (cover) O[|0|O

Q Used Habitat @ Preferred Habitat
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Successional Relationships - Natural

This ecosite is characterized by a closed, mixed jack pine - black spruce canopy with mixtures ¢
white birch and trembling aspen. Jack pine is almost exclusively found in the canopy, whereas
black spruce is distributed throughout the canopy, sub-canopy and sapling layers. Jack pine
recruitment is restricted to the first few years after fire while black spruce recruitment continues
at least 60 years post catastrophic disturbance. White birch, balsam fir, trembling aspen and/or
white spruce may be occasionally present in the two sub-canopies, but they are uncommon. St
ages range from 45 to 186 years with the majority of sites occurring between 70 to 115 years o
age.

Total shrub cover is low, and tall shrubs suclAesr spicatumAlnus viridisandCorylus cornuta
predominate. Low shrubs includacciniumspp. andiervilla lonicera Non-ericaceous shrubs
and herbs occur with low frequency and/or cover. The forest floor is primarily covered by
Pleurozium schrebegdlthoughDicranum polyseturandPtilium crista-cristensisare also frequent.
Species richness, diversity and evenness are low compared to the other ecosites.

The successional trajectory indicates increased dominance by black spruce, in both the canopy
sub-canopy layers. Unlike ES12, black spruce recruitment into the stand remains strong and tof
canopy cover does not declines over time. Recruitment of black spruce is initially contemporane
with jack pine and then becomes gradual or episodic. Episodic recruitment usually follows low-
intensity surface fire. This results in a dense, uneven-aged monodominant black spruce stand.
relict jack pine may occur in older stands. White birch which may show moderate to strong
regeneration in more open canopy sites and/or in areas of windthrow, persists in some older stz

Tall and low shrub cover will decline over time after 100 years as canopy closure is maintained.
Herb cover declines steadily. Moss species continue to dominate the forest floor. The exception
Vaccinium angustifoliurandLinnaea borealisvhich retain their presence and relatively high
abundance in the low shrub layer. Total herb cover is generally less than that of shrubs and als
declines, particularly in older stands .

Successional Relationships - Post-harvest
Response following harvest:

The presence of a viable black spruce or jack pine seed source from residuals or adjacent stan
will contribute to the perpetuation of those species on this ecosite. Jack pine in the original stan
will make the likelihood of jack pine ingress greater. An aspen component present in the origin:
canopy is likely to be maintained through vegetative suckering.

The probability of natural ingress both jack pine, black spruce and trembling aspen eight years
following disturbance from logging is high. Jack pine ingress is complete eight years following
disturbance and removal of the canopy. Fifty percent of the ingress establishes itself within two
years after disturbance. In contrast, black spruce has an extended period of establishment refle
the fact that suitable seedbed disappears faster on this ecosite due to non-crop vegetation.

A low probability exists for black spruce advance growth to occur in the understorey in the
undisturbed stand. Stocking of black spruce and balsam fir in the sub-canopy or as advance gr
in the understorey will be greatly reduced following canopy removal due to exposure, sunscald
increased droughtiness of the site.

Proliferation of woody shrubs is uncommon but the presence and cover of ericaceous shrubs i
deeper soil pockets will be enhanced. Exposed feathermoss quickly dies following removal of tt
overstorey.
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Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for black spruce
and jack pine. If jack pine is present in the original stand, its presence in the future stand may be
enhanced by scarification on the site. Soil disturbance will stimulate the establishment and growth
of woody shrubs and will stimulate hardwood suckering especially from aspen. Buried branch parts
will root and revegetate new plants. Ericaceous shrubs will increase in abundance by sprouting
from rhizomes.

Response following harvest and prescribed fire:

Following fire, the growth of ericaceous shrubs (blueberry) and herbs (fireweed) is stimulated.
These species can quickly dominate the site within two years. Moderate to high intensity surface
fires will be effective in reducing future competition from woody shrubs and exposing a mineral
soil seedbed suitable for conifer establishment. Prescribed fire will destroy any black spruce or
balsam fir advance growth and will usually girdle any seedling jack pine. Moderate to severe
intensity surface fires will completely remove the surface organic horizons and kill any hardwood
shrubs or aspen present on the cutover.

Ericaceous shrubs will sprout following light intensity fires but sprouting is suppressed by high
intensity, severe fires.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sh Pj Po
S1 13.0 18.3 19.3
S2 11.9 16.9 20.1
SS5 10.8 16.2 16.9
Section Il

Ecological and Management Interpretations



. . Pine-Spruce Mixedwood:
Ecological Interpretations P Sandy Soil |

Black Spruce Advance Regeneration

Vegetation Type

V17 V18 V31 V32
Stocking (%) 15 27 19 32
Stocking Range | 0-35 | 5-85 | 0-55 | 0-80
Stems per ha 1100 3600 1000 3100

V17, V18 are the characteristic vegetation types with V31 and V32 as common inclusions.

These ecosites are dominated by jack pine and black spruce with mixtures of trembling aspen
white birch.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively relatec
«basal area of black spruce in the original stand
and inversely related to:
« percent cover of herbaceous species
« percent cover of broadleaf litter
 percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Probability Class
V- <21% H- 61 -80%
Seedbed Sbh Pj Po L- 21-40% X- >80%
Condition M- 41 - 60%

Species and Height Class

Density Class
[1<300
[ 300 - 1000
[ 1001 - 5000
I 5001 - 10000
I > 10000

Burned Insufficient Data

« Ingress patterns are similar to those on ES13. Jack pine is the dominant ingress species, followed by aspen and
black spruce.

« In contrast to ES13, mineral soil exposure tends to increase ingress density on ES14.

< Time to achieve full ingress for black spruce and aspen is slightly less compared to ES13. This may indicate that
suitable seedbed disappears faster on this ecosite compared to the low-competition ES13.

Critical Comments

Moderate to high levels of competition from green alder, mountain maple, beaked hazel and aspen may occur
when the stand is mature to over-mature and gaps exist in the canopy permitting the development of these
species in the understorey. Excessive disturbance of residual stems will enhance the stocking and density of non-
crop vegetation on the site.

Stands may be prone to jack pine budworm.

Exposed seedbeds may be prone to seasonal drought limiting natural regeneration of black spruce.
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Site Characteristics, Limitations and Hazard Potential

Hazard Potential

N
Limitations 0410
Characteristics o leé\
S/ &
S $ /S S
o /& S s /S s VN
/))& S /&) 8/S/ &/ &/ o
2/ &/ 8/ /) /&//E/S/ S/ /o /) &
X/E/ S K/ LS/ LS
>/ & S /O S S § QS % S /S S/ 59 -
K/ S/ S/ 5/ S/ &/)S/S)/)E/)S )/ S/ /) &/ siniculural Activities
1 3 1 Harvesting
1,2| 3 4 4 1 Renewal
3 Tending
Footnotes:

1. Harvesting and renewal activities must limit biomass and nutrient removal.

2. LFH layer is a poor seedbed.

3. Coarse textured soils are nutrient poor.

4. Dry moisture regime prone to seasonal drought/desiccation.

5. Moderate to high competition with mountain maple, beaked hazel and aspen as the principle competitors.
Opportunities

« Objectives for this ecosite could include the white birch, red pine, or white pine working groups.
« White spruce can be successfully regenerated on the moderately deep, fresh to very fresh SS5 .

« Ingress of natural jack pine after harvest and site preparation is generally high, therefore planting usually not
necessary. Cone/slash scattering methods produce good results. Some degree of organic matter disturbance is
required.

« Direct seeding (precision or broadcast) of jack pine is highly successful on this ecosite. Precision seeding
methods offer a lower cost alternate treatment where initial density control is desired.

« Low intensity mechanical site preparation (e.g. light drags) or prescribed fire can provide receptive seedbed.
Suitable mineral soil or mixed organic-mineral soil seedbeds persists for several years due to low amounts of
non-crop herbaceous vegetation.

« Jack pine and black spruce seed trees (minimum 20/ha) in conjunction with prescribed fire offer a cost-effective
regeneration strategy on these sites.

« Opportunity for boot-screefing and/or direct planting through the thin LFH layer as an alternative to mechanical
site preparation. Planting black spruce or jack pine without site preparation is possible.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow )
1 = Extensive
Black spruce 3 3 2 = Basic
3 = Intensive
Jack pine 2 1-2 4 = Highly Intensive
Aspen 3 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method Comments
Clearcut
* Harvest Method
- Conventional R
- Strip/Block CR An assessment of seedbed quality and the quality and

quantity of black spruce parent trees in the leave strip ig
necessary to determine potential of this treatment. Strip
width should be less than 40 m due to soil moisture

regime. This cutting technique may also be prescribed to
meet other management objectives.

- Patch CR An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave patch
necessary to determine potential of this treatment.
Careful consideration must be given to the size and
configuration of patches due to soil moisture regime. This
cutting technique may also be prescribed to meet other
management objectives.

n

- Seed-tree CR Group seed tree is the most commonly used technique
Individual seed tree to be used only in conjunction with
prescribed fire. Ensure there is adequate distribution of
black spruce in the portion of the stand where seed treg
system is being prescribed.

Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance and/or displacement of the surface organic

layer.

Tree-length R Slash remaining on the site may reduce the effectivenegs
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

Site Preparation

Moderate to high competition on this site.

regeneration is minimal.

* Mechanical CR Apply techniques that maintain a high percentage of intact
forest floor to limit the loss of nutrients.

e Chemical R Assess the abundance of black spruce advance growth and
its potential importance to the renewal strategy for this
site. Some herbicide-resistant non-crop species may ogcur
on this site.

* Prescribed Burn CR Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low to
moderate severity fire which remove$0% of the surface
organic layer is permissible and will result in the creation
of suitable seedbed/plantable spots.

Regeneration

* Natural

- Advance Growth R Moderate levels of advance growth. May require
supplemental artificial regeneration.

- Seed NR Low levels of black spruce ingress.

- Vegetative (coppice) NR Black spruce does not coppice.

* Artificial

- Planting R

- Seeding NR A dry moisture regime and smothering of seedbeds wit}
hardwood litter will limit success. Seeding success is
reduced on sandy soils.

- Scarification NR Low levels of black spruce ingress. Insufficient cone
supply and difficulty in retaining sufficient amounts of
suitable microsites limits success of this treatment.

Tending Treatments

Cleaning Competition is moderate to high on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since black spruce natural

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Jack Pine

ES 14

Silvicultural System

» Harvest Method Comments

Clearcut

 Harvest Method

- Conventional R

- Strip/Block R Residual stand will not contribute seed of sufficient
quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management
objectives.

- Patch R See Strip/Block comment.

- Seed-tree CR Assess the abundance of potential jack pine seed treeq in
the overstorey. Use prescribed fire of moderate severity
to open cones and prepare receptive seedbeds.

Shelterwood NR Jack pine is shade intolerant and generally not suited tg
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance and/or displacement of the surface organic
layer.

Tree-length R Tree length is the preferred logging method on this site|
Leaving cone-bearing tops on site will contribute to
success of natural seeding/scarification treatments for
jack pine. See Cut-to-Length/Shortwood comment.

Cut-to-length/Shortwood R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

Renewal Treatments

Site Preparation Moderate to high competition on this site.

* Mechanical CR Apply techniques that maintain a high percentage of
intact forest floor to limit the loss of nutrients. Good
distribution of mineral soil seedbeds created by
mechanical site preparation will contribute to success
natural and/or direct seeding.

* Chemical R Some herbicide-resistant non-crop species may occur gn
this site.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

from natural or direct seeding.

* Prescribed Burn CR Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low to
moderate severity fire which remove$0% of the
surface organic layer is permissible and will result in the
creation of suitable seedbed/plantable spots.

Regeneration

« Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed R High levels of jack pine ingress. Distribution of receptive
seedbeds will determine treatment success.

-Vegetative (coppice) NR Jack pine does not coppice.

« Artificial

- Planting R Natural seed and/or seeding are preferred options. Ingress
will override density and distribution control objectives
associated with planting.

- Seeding R Good distribution of mineral soil seedbeds will contribute
to success. This site is prone to seasonal drought which
will influence the success of this treatment.

- Scarification R High levels of jack pine ingress. Excessive disturbance [of
the L and F layers will encourage competitors.

Tending Treatments

Cleaning Moderate to high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of competitors.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing will be beneficial where jack pine density is high

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

« Harvest Method Comments
Clearcut
* Harvest Method
- Conventional R
- Strip/Block CR Strips should be at least 20 m wide to warm the soil and

stimulate suckering. Strip cutting can also be prescribeq
to meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable tg
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to th|s
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance and/or displacement of the surface organic
layer.

Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in roys
by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

treatment.

* Mechanical NR
« Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorey
without damaging the aspen root systems.
* Prescribed Burn R
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated to
a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R
Tending Treatments
Cleaning Moderate to high competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal.
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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approximately 250 m

General Description

Conifer dominated or mixed stands with red and white pine and white birch. Balsam fir and black
spruce occur occasionally throughout. White cedar may be locally common. Generally shrub- and
herb-poor; richness increases as canopy becomes more open. Soils dry to moderately fresh, rapidly
to well drained, coarse to fine sandy. Predominantly on glaciofluvial and morainal parent materials.
Ground cover consists of conifer and broadleaf litter and feathermoss.

Dry

" Soil Types S2, S1, SS5
Mode of Deposition glaciofluvial, morainal
2 ® N Humus Form fibrimor, humifibrimor

1 Overstorey red pine, white pine, balsam fir, white
2 2 birch, black spruce
Shrubs/Trees (<10 m) Acer spicatum, Corylus
cornuta, Diervilla lonicera, Lonicera canadensis,
balsam fir, white spruce, white birch, Linnaea borealis,
z a1 3 Chimaphila umbellata, Vaccinium myrtilloides,
Vaccinium angustifolium, Juniperus communis
Herbs and Graminoids Aster macrophylius,
36 37 38 Streptopus roseus, Aralia nudicaulis, Clintonia
34 borealis, Trientalis borealis, Maianthemum canadense,
Cornus canadensis, Lycopodium obscurum,
Lycopodium clavatum
Mosses and Lichens Pleurozium schreberi, Ptilium
crista-castrensis, Hylocomium splendens

26 29

30

Moisture Regime
N
8
©
8

Very Wet

Poor Rich

Nutrient Regime

Comments

Primarily composed of characteristic V-types V12, V13, V26 and V27. Expect a wide variety of
associated vegetation including white cedar, especially in southwest portion of region (Site Regions
4S, 5W and 5S). Topography varied. Grades to ES16 as the proportion of red and white pine
decreases, or to ES18 as soils grade toward coarse loamy.
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Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Pr-Pw (Pj)

Pw-Pr-Bw (Po)

Pj-Sb (Bf-Bw)

Sb-Bw (P))

Sb (Ta)

Sb

ES11

Red Pine-

White Pine-

Jack Pine:

Very Shallow Soil

V12
White Plne
Mixedwood

SS3
Very Shallow Soil
On Bedrock

Dry

Section Il

ES18

Red Pine-
White Plne:
Fresh, Coarse
Loamy Soil

V13
Red Plne
Mixedwood

SS6

Shallow-
Moderately Deep/
Coarse Loamy

Dry-Fresh

Ecological and Management Interpretations

ES20
Spruce-Pine/
Feathermoss:
Fresh, Sandy-
Coarse Loamy
Soil

V18

Jack Pine
Mixedwood/
Feathermoss

S3
Fresh/
Coarse Loamy

Fresh

Spruce-Pine/
Ledum/
Feathermoss:
Moist, Sandy-
Coarse Loamy
Soil

V20

Black Spruce
Mixedwood/
Feathermoss

S8
Moist/
Coarse Loamy

Moist

ES35

Poor Swamp:
Black Spruce:
Organic Soil

V34

Black Spruce/
Labrador-tea/
Feathermoss
(Sphagnum)

S12F

Wet/Organic
(Feathermoss)

Wet

ES34

Treed Bog:
Black Spruce/
Sphagnum:
Organic Soil

V38

Black Spruce/
Leatherleaf/
Sphagnum

S12S
Wet/Organic
(Sphagnum)

Wet
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Site Structure and Composition

Forest Stage
Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sh 865 N/A 898 N/A 813 N/A
Bf 678 N/A 975 N/A 542 N/A
Seedbed
Sphag| Fthr BdIf Con |Lichen|Sphag| Fthr BdIf Con |Lichen|Sphag| Fthr BdIf Con |Lichen
0O |18 | 0 | 81| 1 0 | 18| 3 78 | 1 0|18 | O 81| 1
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Vegetation and Soil Type Relationships
(number of plots with defined combinations)

>
Y S
S Qo &
N § O o§ Description of Soil and Vegetation
Q\Q‘Z) & Q\g & |:| .
o bQ\ @ bQ\ Characteristic Common
S S .
N & < & - Common Inclusions
12 /13 /26 / 27 |:| Characteristic Uncommon
14 5 15 S1- Dry/Coarse Sandy
5 S2 - Fresh/ Fine Sandy
1 l SS5 — Shallow — Moderately Deep / Sandy

Selected Species Habitat Use

Forest Stage
~$°’ @ 30
S/
Species Q\Q’ (,)‘UQ\SS s’z’\ @QJ Special Habitat Preferences
Spruce Grouse (e][e]{e]
Great Grey Owl
Black-backed Woodpecker @@ snags
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee O|O| snags
Swainson's Thrush (e][e]{e]
Nashville Warbler O|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow [e][e] O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|0O|0O]| downed woody debris
Meadow Vole
Marten O|@®|@®| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage) (e][e]
Moose (cover) [e][e][e)

QO Used Habitat @ Preferred Habitat
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Successional Relationships - Natural

This ecosite is characterized by a homogeneous main canopy dominated by red pine or white |
Balsam fir, black spruce, white birch and aspen occur as scattered individuals throughout the
canopy although they are shorter-lived. Jack pine is less frequently encountered on this ecosite
Canopy closure is relatively high in younger stand with older stands exhibiting a more open car
structure associated with loss of individual trees. Stand ages commonly range from 40 to 240 y
with the majority falling in the 55 to 115 year range.

White birch and black spruce are common elements in the upper sub-canopy of ES15 although
occurrence and percent cover remains low. White birch, black spruce and white pine are also
common constituents of the lower sub-canopy at older ages. Balsam fir and white birch are the
most frequent species in the sapling layer but rarely enters the tall shrub or sub-canopy layers.
pine saplings occur approximately one-third of the time where individual tree gaps and windthre
have occurred creating suitable exposed microsites in the understorey. Under these situations |
not uncommon to also find aspen vegetative reproduction.

Succession is towards a more open two-tiered canopy dominated by red and/or white pine. Bla
spruce, balsam fir, trembling and large-toothed aspen decline in cover as age of the stand incre
Black spruce density and cover increases through time, but is generally restricted to the lower ¢
upper sub-canopies of older stands.

Cover by shrubs such as green alder, serviceberry, prickly wild rodeiemvdla lonicerain most

stands is low. Tall shrubs such as beaked hazel and mountain maple may be locally abundant «
fresh to very fresh moisture regimes associated with fine-textured aeolian caps of silty very fine
sand to silt loams or in mid- to lower-slope positions. Under these situations it is not uncommor
have beaked hazel and mountain maple occurring with moderate cover throughout the underst

Tall and low shrub cover within the stand declines further through time, while the occurrence of
ericaceous shrubs such\&ciniumspp. andArctostaphylos uva-ursgbear berry) increases. Total
herb cover is initially low and continues to decline through time. Forest floor co\®ebgozium
schreberiincreases with time reflecting changes in understorey micro-environment and change:
LFH composition and litter chemistry. In contrast, the presence and mean percent cover of pior
lichens such a€ladinaspp. declines through time. Species richness, diversity and eveness shoy
little change over time.

The successional dynamics of these ecosites is dependent upon substrate conditions, fire freq
and intensity and physiography. Although red pine and white pine cones are not serotinous, fire
critical to their regeneration. Low intensity surface fires during the life of the stand will have two
main effects: reduction of woody shrub competition, and exposure of a mineral soil seedbed.
Continued recruitment of red and white pine into ES15 is greatest in stands where low intensity
surface fires occurred every 20 to 40 years, and where the interval between catastrophic crowr
is >100 years. Such conditions generally occur in specific physiographic settings such as expo:
ridges and on steep slopes and islands in large lakes. More intense surface fires on dry sites ki
proportion of mature trees creating gaps in the main canopy and promoting regeneration of red
white pine and white birch.

Long-term succession (>250 years) will be directed either towards a more open canopy black
spruce - ericaceous shrub - feathermoss condition or white pine - feathe@hadimaspp. in the
absence of fires or towards a self-perpetuating red pine dominated stand. Stand recruitment of
white pine is facilitated by local disturbances such as surface fires, windthrow and natural mort:
of mature individuals. Regional physiography and landform features are important factors
determining successional trajectories in old-growth red and white pine forests.
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Successional Relationships - Post-harvest
Response following harvest:

Varying soil conditions on ‘moderately deep to deep’ sites result in different responses depending
on the forest stand conditions present at time of harvest. The presence of a viable red or white pine
seed source from residual standards or adjacent stands will contribute to the perpetuation of those
species on this ecosite. An aspen component present in the original canopy is likely to be
maintained through vegetative suckering while white birch gradually disappears in the stand with
time.

Stocking of black spruce and balsam fir in the sub-canopy or as advance growth in the understorey
will be greatly reduced following canopy removal due to exposure, sunscald and increased
droughtiness of the site. However, substantial numbers of all-aged balsam fir seedlings are likely to
survive in the low shrub layer.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for red, white and
black spruce. If black spruce is present in the original stand, its presence in the future stand may be
enhanced by scarification on the site.

Response following harvest and prescribed fire:

Following harvesting and prescribed fire, the growth of grasses s@tyzgpsisspp., ericaceous
shrubs (blueberry) and herbs (fireweed) is stimulated. These species will quickly dominate the site
within two years. Low intensity surface fires will be effective in reducing future competition from
woody shrubs and exposing a mineral soil seedbed suitable for conifer establishment. Prescribed
fire will destroy any black spruce or balsam fir advance growth and will usually girdle any seedling
red and white pine. Moderate to severe intensity surface fires will completely remove the surface
organic horizons and kill any hardwood shrubs or aspen present on the cutover although seedbed
conditions for species which reproduce using windborne seeds (i.e. grasses, sedges, fireweed) will
be enhanced.

The application of understorey prescribed fire prior to harvesting can provide an opportunity to
create favorable micro-site conditions for red and white pine and reduce the abundance and vigor of
non-crop vegetation. Factors affecting the success of this technigue in northwestern Ontario include
the initial density and crown coverage of the overstorey, the degree to which the tree canopy has
become stratified creating potential fuel laddering, timing relative to cone production and seed
release, the density and cover of flammable species such as white birch and balsam fir in the sub-
canopy and tall shrub layers, and whether it is logistically and financially possible to conduct more
than one understorey prescribed burn prior to harvesting.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
S1 13.0 18.3 19.3
s2 11.9 16.9 20.1
SS5 10.8 16.2 16.9
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Black Spruce Advance Regeneration

Vegetation Type

V12 V13 V26 V27
Stocking (%) N/A N/A N/A N/A
Stocking Range N/A N/A N/A N/A
Stems per ha N/A N/A N/A N/A

V12 and V13 are the characteristic vegetation types. V26 and V27 are common inclusions on tt

ecosite.

Red pine-white pine dominated vegetation types V12, V13, V26 and V27 were not surveyed for
advance growth. Due to the low density of black spruce in these V-types, black spruce advance

growth is assumed to be low.

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

Balsam fir, red maple, beaked hazel, green alder and mountain maple are low to moderate in abundance and
well distributed throughout a relatively open understorey when the canopy is dominated by V13 (Red Pine
Mixedwood) and V27 (Red Pine Conifer).

An abundance of balsam fir, mountain maple and beaked hazel is usually found when the canopy is dominated
by V12 (White Pine Mixedwood) and V26 (White Pine Conifer).

Older stands with a significant understorey canopy of balsam fir are highly vulnerable to defoliation by the eastern
spruce budworm creating potential wildfire hazards and impediments to harvesting and silviculture operations.

Armillaria spp. infestations may develop on sites with significant trembling aspen content (V12, V13).
White pine blister rust (Cronartium ribicola) is endemic and may affect white pine on the site.

Stands containing high proportions of jack pine growing on extremely shallow soils may be vulnerable to jack pine
budworm infestations.

Exposed mineral soil seedbeds will be prone to seasonal drought and dessication. Mineral soil seedbeds
associated with V12 and V13 persists for only a very short period of time.
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Red Pine—White Pine: .
ES 15 Sandy Soil Management Interpretatlons

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

o >
Limitations 3
Characteristics QS*@
$ x>
/L &
S ¢ o /S N
O N S/ S N
o /o & I /S8 s s /S
&/ S/ 8 0 /X S/S/ /85 S/ L
S/ T/ /) E/ L S/ S/ /S F) & S/ &
3 . S /.8 S/ /S /SO (S
XSS/ S S
N QO S Q § QO ) QO
K/ /SF)S/ /&) E/S)E/S)F/E/ &)/ &/ Sivicultural Activities
1 3 5 5 1 Harvesting
12| 3|5 4 5 4,5 51 Renewal
Tending
Footnotes:

1. Harvesting and renewal activities must limit biomass and nutrient removal.
LFH layer is a poor seedbed.
Coarse textured soils are nutrient poor.

Dry moisture regime prone to seasonal drought/desiccation.

o r wDn

Shallow soils (20 to 50 cm) susceptible to erosion, seasonal drought/desiccation, windthrow and low nutrient
levels.

Opportunities

This ecosite may be successfully managed for red pine or white pine, under the selection or shelterwood systems.
Pre-harvest understorey prescribed fire will control competing vegetation, create receptive seedbed, and reduce
the cedar and balsam fir component. Light intensity mechanical site preparation to expose mineral soil will also
create suitable seedbed.

This ecosite is ideal for maintaining red and white pine through an ‘extended rotation’ posssessing old growth
characteristics. No treatment will eventually result in the dominance of later successional species at the expense
of the pines, and significantly increase wildfire hazard potential.

After harvest, these sites can only be converted to black spruce or jack pine dominated conditions through
planting. Low to moderate competition levels, coupled with reasonable growth rates make this a cost-effective
treatment. Planting without site preparation, where site conditions permit, will moderate both moisture and
temperature extremes and minimize competition.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 2-3 3 2 = Basic _
3 = Intensive
Jack pine 2 1 4 = Highly Intensive
Aspen 3 N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Management Interpretations

Red Pine—White Pine:
Sandy Soil

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

ES 15

potential loss of organic matter and nutrients. Low to
moderate severity fire which remove$0% of the surface
organic layer is permissible and will result in the creatio
of suitable seedbed/plantable spots.

* Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient
quantity. However, this cutting technique may be
prescribed to meet other management objectives.
- Patch R See Strip/Block comment
- Seed-tree NR Potential for natural seeding is very low due to infrequent
occurrence of black spruce in the original stand. Potent{al
for seasonal drought will further limit the success of thig
treatment.
Shelterwood NR Black spruce is mid-tolerant and susceptible to windthrow
after thinning of closed canopy stands.
Selection NR See Shelterwood comment.
Logging Method
Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance of the surface organic layer. Where surface|
organic thickness averages < 5 cm, winter harvest and/pr
use of high flotation equipment should be considered tg
maintain the integrity of the surface organic layer.
Tree-length R Slash remaining on the site may reduce the effectivenegs of
mechanical site preparation and seedbed/plantable spat
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation Low competition on this site.
* Mechanical CR Apply techniques that maintain a high percentage of intact
forest floor to limit the risk of nutrient loss.
¢ Chemical R Some herbicide-resistant non-crop vegetation may occur
on this site.
« Prescribed Burn CR Prescribed fire is conditionally recommended due to

h

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Red Pine—White Pine:
Sandy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

natural regeneration is minimal.

Renewal Treatments Comments
Regeneration
« Natural
- Advance Growth NR Insufficient data exist. Site conditions imply low levels of
black spruce advance growth.
- Seed NR Insufficient data exist. Site conditions imply low levels of
black spruce ingress.
- Vegetative (coppice) NR Black spruce does not coppice.
« Artificial
- Planting R
- Seeding NR Seeding success is reduced on sandy soils. A dry moisture
regime and smothering of seedbeds with hardwood litter
will further limit success.
- Scarification NR Cone supply is very low due to low density of black
spruce in the original stand.
Tending Treatments
Cleaning Low competition on this site and cleaning is not usually
required.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical
- Ground R Some herbicide-resistant non-crop species may occur on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since black spruce

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

¢ Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

guantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR | Potential for natural seeding is very low due to infrequept
occurrence of jack pine in the original stand.
Shelterwood NR | Jack pine is shade-intolerant and generally not suited tg
this silvicultural system.
Selection NR | See Shelterwood comment.

Logging Method

Full-tree CR | Full tree harvesting is conditionally recommended

provided that "best practices" are used to minimize

disturbance of the surface organic layer. Where surface
organic thickness averages < 5 cm, winter harvest and/pr
use of high flotation equipment should be considered tg
maintain the integrity of the surface organic layer.
Tree-length R Slash remaining on the site may reduce the effectivenegs
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R | See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Sandy Soil

Red Pine—White Pine:

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

Site Preparation

Low competition on this site.

* Mechanical CR Apply techniques that maintain a high percentage of intact
forest floor to limit the loss of nutrients.

» Chemical R Herbicide selection must be carefully considered when
regeneration by seed is prescribed. Herbicides may
negatively impact seeding success. Some herbicide-
resistant non-crop species may occur on this site.

* Prescribed Burn CR Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low to
moderate severity fire which remove$0% of the surface
organic layer is permissible and will result in the creation
of suitable seedbed/plantable spots.

Regeneration
* Natural
- Advance Growth NR Jack pine does not regenerate under a closed canopy.
- Seed NR Potential for natural seeding is very low due to infrequepnt
occurrence of jack pine in the original stand.
- Vegetative (coppice) NR Jack pine does not coppice.
* Artificial
- Planting R
- Seeding R Good distribution of mineral soil seedbeds will contribute
to success. This site is prone to seasonal drought whic
will influence the success of this treatment
- Scarification NR Cone supply is very low due to low density of jack pine |n
the original stand. Regeneration levels associated with
cone scattering will be highly variable.
Tending Treatments
Cleaning Low competition on this site and cleaning is not usually
required.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical R Some herbicide-resistant non-crop species may occur on

- Ground this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing will be beneficial where jack pine density is high

from natural or direct seeding.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System
* Harvest Method Comments
Clearcut
« Harvest Method

- Conventional R

- Strip/Block CR | Strips should be at least 20 m wide to warm the soil and
stimulate suckering. Strip cutting can also be prescribed to
meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR | Aspen is shade intolerant and generally not suited to th|s
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance of the surface organic layer. Where surface
organic thickness averages < 5 cm, winter harvest and/pr
use of high flotation equipment should be considered tg
maintain the integrity of the surface organic layer.

Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in rows
by single grip harvesters will create an uneven distribution
of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Red Pine—White Pine:
Sandy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

* Mechanical NR See Scarification (Section Il, Book I).
« Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorey
without damaging the aspen root systems.
* Prescribed Burn R
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated to
a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R
Tending Treatments Generally low competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal.
Cleaning
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Hardwood—-Fir—Spruce Mixedwood:
Sandy Soll

ES 16

approximately 250 m

General Description

Dominated by trembling aspen, white birch, balsam fir with occasional white spruce, black spruce and
jack pine. The deciduous component exceeds 50% of the canopy. Typically shrub- and herb-rich.
Typically on deep soil sites, soils are dry to moderately fresh, rapidly to well drained, coarse to fine
sandy. Parent materials commonly glaciofluvial on deep soil sites and morainal on moderately deep sites.
Ground cover consists of broadleaf litter, conifer litter and wood.

Soil Types
1 S2, 8§85, S1
13 15 ® Mode of Deposition
e glaciofluvial, morainal
18 24 P Humus Form
= L fibrimor, humifibrimor
2 2 Overstorey
2 w 30 trembling aspen, balsam fir, white birch, white
2 a = spruce, black spruce, jack pine
Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Diervilla
lonicera, Lonicera canadensis, Linnaea borealis,
balsam fir, white spruce, Sorbus decora, trembling
aspen
Herbs and Graminoids
Poor Rich Aster macrophyllus, Mitella nuda, Streptopus
Nutrient Regime roseus, Viola renifolia, Aralia nudicaulis, Galium
triflorum, Clintonia borealis, Trientalis borealis,
Maianthemum canadense, Cornus canadensis,
Actaea rubra, Lycopodium spp.
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Rbytidiadelpbus
triquetrus

Dry

12

Moisture Regime

36 37 38

35
34

Very Wet

Comments

Conditions range from relatively pure trembling aspen or white birch to a wide range of hardwood
dominated mixedwoods. Conifer overstory composition is typically quite variable, hence the range
of V-types occurring within this ecosite. Characteristic V-types include V4, V5, V6, V7, V8, V9, V10
and V11. Expect to see V17, V18 and V20 in patches throughout the ecosite.
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6 Hardwood—Fir—Spruce Mixedwood:

Ecological Interpretations

Sandy Soil
Typical Landscape Associations
Typical Ecosite Sequence on Sandy Glaciofluvial Soil Material
Pr-Pw Pr-Pw-Pw Sb-Bw-Pj (Bf) Sb (Pj) Sb -Ta Stunted Sb
ES15 ES15 ES14 ES22 ES36 ES34
Red Pine- Red Pine- Pine-Spruce Spruce-Pine/ Intermediate Treed Bog:
White Pine: White Pine: Mixedwood: Ledum/ Swamp: Black Spruce/
Sandy Soil Sandy Soil Sandy Soil Feathermoss: Black Spruce Sphagnum:
Moist, Sandy- (Tamarack): Organic Soil
Coarse Loamy Organic Soil
Soil
V27 V12 V18 V33 V23 V38
Red Pine Conifer White Pine Jack Pine Black Spruce/ Tamarack Black Spruce/
Mixedwood Mixedwood/ Feathermoss (Bllack Spruce)/ Leatherleaf/
Feathermoss Speckled Alder/ Sphagnum
Labrador-tea
S1 S2 S2 S7 S12F S12S8
Dry/ Fresh/ Fresh/ Moist/Sandy Wet/Organic Wet/Organic
Coarse Sandy Fine Sandy Fine Sandy (Feathermoss) (Sphagnum)
Dry Dry Moderately Moist Wet Wet
Fresh
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. . Hardwood-Fir—-Spruce Mixedwood:
Ecological Interpretations Sandy Soil

Site Structure and Composition

Forest Stage
Immature Mature Overmature
c 100 100 100
2
‘» 80 80 80
8
o
=l 3 60 60 60
S B
g S 40 . 40 40
[0}
) & .
9 20 ° 20 o 20
n °
o
g 0 ° 0 ° (] 0 °
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 L 100 L 100 L
- —
= [ 80 80
H o L
I G 60 — 60 60
g : .
o g40 ° 40 ° 40 °
gy o
o 20 — 20 L — 20 —
9 — ° ° )
2 0 L [} g 0 o [ 0 [}
<
o/ /Q o/ /Q 2/ /Q o/ /9 o/ /Q o/ /9
S s /& & /S S & 8 (& /S
D &/ /T NV o/ /T AVES o/ /I NAVES
& 7/ & 9/ & /%
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 N/A 1050 N/A 234 N/A
Bf 0 N/A 459 N/A 125 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
0 11 | 84 | nla| 5 0 11 | 84 | nla| 5 0 11 | 84 | nla| 5
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Hardwood—Fir-Spruce Mixedwood: . .
ES 16 Iy P Ecological Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

/
S zz‘\ D s
Lo N > 3 N
> O /S /& S /& N
s >/ X & @
@ S/ ¥ & S /& $
> N & S S /& §&
$ S S E /oo /TS
S > SIS = NS
& 9 $3/$8/ e/ & /SE/FE
< S /ES/EF/8F) & /ES/EF . ; .
N S S /X6 /3I8) L /I9/ & Description of Soil and Vegetation
&8/ € [8/88/85) & [L/LS
e/ & /85/86/8 8 N & §,§ |:| Characteristic Common
< & Q 9/ 99/ DS T /D&
& S IR IRNF8S g & &/8 .
§$ < SLAEFTAESUL S (ST - Common Inclusions
4 5 6 7 8 9 10 7 11 |:| Characteristic Uncommon

8 5 3 8 2 12 9 S1- Dry/Coarse Sandy

10 9 6 5 5 8 6 S2 - Fresh/ Fine Sandy

3 1 1 1 4 3 l SS5 - Shallow — Moderately Deep / Sandy

Selected Species Habitat Use

Forest Stage
CASESETIS
Species Q@ [,J’g\ssg’ @ Special Habitat Preferences
Spruce Grouse O|0|0
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker O |@®| snags, downed woody debris
Least Flycatcher O|O| often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush o0 0
Nashville Warbler 0O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow O|0 Q| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|O|O| downed woody debris
Meadow Vole
Marten O|O| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank) O[0|O0
White-tailed Deer (forage) (e][e] O
White-tailed Deer (cover)
Moose (forage) O|0|0|0|O
Moose (cover) [e][e][e]

QO Used Habitat @ Preferred Habitat
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Successional Relationships - Natural

These stands are often dominated by trembling aspen or white birch in the canopy. Pure upper
canopies of either hardwood are possible, but white spruce, balsam fir, black spruce and/or the
other hardwood are occasional codominants. Total tree cover remains high during much of this
stands existence. When aspen dominates in the canopy, balsam fir, white spruce and white birc
commonly encountered in the sub-canopy. The tall and low shrub layers are usually dominated
balsam fir although white birch and black spruce can also occur. In contrast, when white birch
dominates the main canopy, jack pine is often a significant component of the main canopy —
especially on shallow (<2 m depth) and rapidly-drained sandy soils. Stand age varies from 40 tc
167 years with the majority of sites occurring in the 40 to 100 year range.

The tall and low shrub layers beneath an aspen dominated stand are often domiGaigtlby
cornutaandAcer spicatumDiervilla lonicerais present in the low shrub layer at high coleer
spicatumis replaced byAlnus crispain stands dominated by white birch. Tall shrubs are frequent
and occur at moderate cover in most stands. The herb layer is floristically rich and herb cover i
high. Aster macrophylluandAralia nudicaulisare the most abundant herbs.

In the absence of the spruce budworm, the overall successional trajectory for these stands is tc
a more open, multi-tiered and uneven-aged canopy of mixed species composition. Canopy cov
increases up to age 100 years and then begins to decline as the intolerant hardwoods begin to
out’ of the canopy. The hardwood component is slowly replaced by coniferous species, particule
white and black spruce and balsam fir. The oldest stands are uneven-aged and show strong co
regeneration in the sub-canopy and seedling layers. Residual aspen stems from the original ste
may persist for 200 years or more on moist sites while on dry sites they usually succumb to dis
White birch persists in the sub-canopy of some stands — the result of light, surface fires benea
the main canopy.

Black spruce may be favored by gap creation created through stand breakup of the white birch
dominated mixedwoods. Likewise, balsam fir is favored by gap creation in trembling aspen
dominated mixedwoods. At even older ages (140 years ) and in the absence of fire, sparse
regeneration of the hardwood components results in an increasing dominance by woody shrub:
shade tolerant conifers such as balsam fir. The balsam fir sub-canopy component in aspen
dominated stands eventually grows through into the main canopy; in contrast, it is black spruce
which dominates in the older birch mixed woods. Species richness, diversity and evenness incr
marginally over time. Mean tree species richness, diversity and evenness all increase over time
indicating the increasingly ‘mixed’ nature of the canopy-sub-canopy as stands age.

The cover of tall shrubs amlervilla loniceragenerally declines with increasing age whereas
Vacciniumspp. increases in abundance and distribution. Suckering by trembling aspen is comm
but these individuals seldom enter the sub-canopy. Herb cover declines after 100 years reflecti
the increase in canopy cover by conifers and the associated change in light conditions and the
geochemistry of the forest floor.
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Hardwood—Fir—Spruce Mixedwood: . .
ES 16 Iy Ecological Interpretations

Successional Relationships - Post-harvest
Response following harvest:

Post-harvest successional patterns are extremely complex to predict due to the combined interaction
of soil/site conditions, original stand conditions, season of harvest and severity and duration of the
harvest activity. Following harvest, aspen and white birch increase in density and dominance due to
rapid sprouting and suckering. Removal of the overstorey results in the reproduction and growth of
wood shrubs and the herbaceous layer. The protection of conifer advance growth often will result in
stand development patterns and compositions similar to that following wildfire; however, the
prevalent species in the post-logging cover type is balsam fir due to lack of a spruce seed source
and a sufficient quantity and quality of receptive seedbed for white and black spruce. Careful

logging techniques will result in a mixedwood stand condition where balsam fir is a significant
component.

Response following harvest and mechanical site preparation:

Following harvest, aspen and white birch increase in density and dominance due to rapid sprouting
and suckering. Removal of the overstorey results in the reproduction and growth of wood shrubs
and the herbaceous layer. Mechanical site preparation stimulates hardwood suckering and sprouting
of shrubs — especiallgorylus cornutaThe cover by herbs also increases. However, mechanical

site preparation on these sites is very effective in reducing the proportion of balsam fir in the new
stand arising from advance growth present at time of harvest. Post-harvest advance regeneration of
balsam fir which survives following mechanical site preparation is generally of poor quality.

Overall, mechanical site preparation will create a successional shift to favor hardwoods.

Response following harvest and prescribed fire:

High intensity severe prescribed burns will effectively reduce the density and dominance of aspen
and white birch in the regeneration phase. Prescribed fire is successful in eliminating balsam fir
regeneration and advance growth; the degree of impact is related to severity and intensity of the
burn.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sh Pj Po
S1 13.0 18.3 19.3
S2 11.9 16.9 20.1
SS5 10.8 16.2 16.9
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. . Hardwood-Fir—-Spruce Mixedwood:
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Black Spruce Advance Regeneration

Vegetation Type
V4 V5 V6 \%4 V8 V10 V11
Stocking (%) 6 3 N/A N/A 3 8 17
Stocking Range | 0-35 | 0-20 N/A N/A 0-6 0-25 | 0-75
Stems per ha 3900 200 N/A N/A 100 700 1200

V10 and V11 are the characteristic vegetation types with others occurring only in local patches.

This ecosite is dominated by trembling aspen, white birch and balsam fir with some white spruc
black spruce and jack pine.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively relatec
« basal area of black spruce in the original stand

and inversely related to:
« percent cover of herbaceous species
« percent cover of broadleaf litter

* percent canopy closure.

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

Woody shrub and hardwood tree competition from aspen, mountain maple, green alder, beaked hazel and balsam
fir on V5, V6, V7, V8, V9, V10, V11, V17, and V18. White birch will be a significant component of any portion of
this ecosite dominated by V4; aspen a significant component on all other sites.

Most tree species will be highly susceptible to Armillaria spp. on this site Balsam fir, white spruce and black
spruce may also be susceptible to /nonotus tomentosus on the same sites where Armillaria spp. occurs.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Soil/site conditions limit the use of hexazinone products for chemical site preparation.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
receptive seedbed which will persist for several years.
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Site Characteristics, Limitations and Hazard Potential

Hazard Potential

N
Limitations &
Characteristics leé\
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K/ S/ S/ 5/ S/ &/)S/S)/)E/)S )/ S/ /) &/ siniculural Activities
1 3 5 1 Harvesting
1,2| 3 4 6 |5 4,5 511 Renewal
3 6 5 Tending
Footnotes:

1. Harvesting and renewal activities must limit biomass and nutrient removal.
LFH layer is a poor seedbed.
Coarse textured soils are nutrient poor.

Dry moisture regime prone to seasonal drought/desiccation.

o s DN

Shallow soils (20 to 50 cm) susceptible to erosion, seasonal drought/desiccation, windthrow and low nutrient
levels.

6. Moderate to high competition with mountain maple, beaked hazel, balsam fir and aspen as the principle
competitors.

Opportunities

This ecosite can be managed to support forests dominated by balsam fir, white birch, and/or white spruce.

Black spruce, white spruce, or jack pine must be planted in order to ensure successful regeneration to these
species.

Prescribed fire can reduce balsam fir advance growth, control the early onset of competitive vegetation, and
create plantable spots on deep, dry to fresh, fine sands.

Option exists to selectively harvest and underplant white spruce or to enhance the conifer component on the site
by planting black and/or white spruce in a patch shelterwood situation.

Browse production potential is high, both before and after harvest.

Value for marten and fisher will increase with age, conifer composition, number of snags and structural diversity.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 2-3 3 2 = Basic
3 = Intensive
Jack pine 2 1-2 4 = Highly Intensive
Aspen 3 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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. Hardwood—Fir-Spruce Mixedwood:
Management Interpretations P Sandy Soil [

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity. However, this cutting technique may be
prescribed to meet other management objectives.

- Patch R See Strip/Block comment.

- Seed-tree NR Potential for natural seeding is very low due to
infrequent occurrence of black spruce in the original
stand. Potential for seasonal drought will further limit
the success of this treatment.

Shelterwood NR Black spruce is mid-tolerant to shade and susceptible
to windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance and/or displacement of the surface organic
layer.

Tree-length R Slash remaining on the site may reduce the
effectiveness of mechanical site preparation and
seedbed/plantable spot availability.

Cut-to-length/Shortwood R See Tree-length comment.

Renewal Treatments

Site Preparation Moderate to high competition on this site.

» Mechanical CR Apply techniques that maintain a high percentage of
intact forest floor to limit the risk of nutrient loss.
Chemi-mechanical site preparation should be
considered. Potential for standing dead and down
woody debris resulting from repeat spruce budworm
infestation is high and will affect equipment
operability and effectiveness.

» Chemical R Some herbicide-resistant non-crop species may occur
on this site.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
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ES 16

Sandy Soil

Hardwood-Fir—-Spruce Mixedwood:

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

« Prescribed Burn CR Prescribed fire is conditionally recommended due to
potential loss of organic matter and nutrients. Low to
moderate severity fire which remove$0% of the
surface organic layer is permissible and will result in theg
creation of suitable seedbed/plantable spots.

Regeneration
 Natural
- Advance Growth NR Black spruce advance growth is not of sufficient quantity
or distribution to regenerate the site.
- Seed NR Insufficient data exist. Site conditions imply low levels gf
black spruce ingress.
- Vegetative (coppice) NR Black spruce does not coppice.
« Artificial
- Planting R
- Seeding NR On sandy soils, seeding success is reduced. A dry
moisture regime and smothering of seedbeds with
hardwood litter will further limit success.
- Scarification NR Cone supply is very low due to the low density of black
spruce in the original stand.
Tending Treatments
Cleaning Moderate to high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical R Some herbicide-resistant non-crop species may occur on

- Ground this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since black spruce

natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Sandy Soil

Silvicultural Interpretations for the Establishment of Jack Pine

ES 16

Silvicultural System

potential loss of organic matter and nutrients. Low to
moderate severity fire which remove$0% of the
surface organic layer is permissible and will result in the
creation of suitable seedbed/plantable spots.

* Harvest Method Comments

Clearcut

» Harvest Method

- Conventional R

- Strip/Block R Residual stand will not contribute seed of sufficient
quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management
objectives.

- Patch R See Strip/Block comment.

- Seed-tree NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.

Shelterwood NR | Jack pine is shade intolerant and generally not suited tg
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance and/or displacement of the surface organic
layer.

Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R See Tree-length comment.

Renewal Treatments

Site Preparation Moderate to high competition on this site.

* Mechanical CR | Apply techniques that maintain a high percentage of intact
forest floor to limit the risk of nutrient loss. Chemi-
mechanical site preparation should be considered.
Potential for standing dead and down woody debris
resulting from repeat spruce budworm infestation is high
and will affect equipment operability and effectiveness.

» Chemical R Some herbicide-resistant non-crop species may occur on
this site.

* Prescribed Burn CR Prescribed fire is conditionally recommended due to

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 16 Hardwood-Fir—-Spruce Mixedwood:

Sandy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

natural or direct seeding.

Renewal Treatments comments
Regeneration
« Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.

- Vegetative (coppice) NR | Jack pine does not coppice.

« Artificial

- Planting R

- Seeding CR Shelter seeding only. Good selection of seedbed micro
sites will contribute to success. This site is prone to
seasonal drought which will influence the success of this
treatment. Smothering of seedbeds with hardwood litter
will further limit broadcast seeding success. Competitive
non-crop vegetation will affect the survival and growth gf
bare seed jack pine.

- Scarification NR Cone supply is very low due to low density of jack pine jn
the original stand. Regeneration levels associated with
cone scattering will be highly variable.

Tending Treatments
Cleaning Moderate to high competition on this site.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
« Chemical R Some herbicide-resistant competitors may occur on this

- Ground site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing will be beneficial when density is high from

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Sandy Soil

Silvicultural Interpretations for the Establishment of Aspen

ES 16

Silvicultural System
» Harvest Method Comments
Clearcut
* Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil and
stimulate suckering. Strip cutting can also be prescribed to
meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to th|s
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Full tree harvesting is conditionally recommended
provided that "best practices" are used to minimize
disturbance and/or displacement of the surface organic
layer.

Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in roys
by single grip harvesters will create an uneven distribution
of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 16

Sandy Soil

Hardwood-Fir—-Spruce Mixedwood:

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

treatment.

* Mechanical NR See Scarification (Section I, Book ).
* Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorey
without damaging the aspen root systems.
« Prescribed Burn R
Regeneration
 Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
-Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated
to a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R
Tending Treatments Moderate to high competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal.
Cleaning
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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White Cedar:
Fresh—Moist, Coarse—Fine Loamy Soll

ES 17

BER i1 EH 3

approximately 250 m

General Description

Diverse ecosite consisting of cedar dominated conifer and mixedwood stands. Shrub layer variable,
usually dominated by Acer spicatum, balsam fir and white cedar. Shrubs dense where
concentration of hardwood is high, or canopy thins. Occurs across a wide range of landforms and
soil conditions. Ground cover consists of conifer litter, broadleaf litter, feathermoss and wood.

g1 . Soil Types
u S3, 4, S6, SS7, S9, S10
SERELH N Mode of Deposition
19 morainal, lacustrine, fluvial
8 n % ol” Humus Form
g s humifibrimor, fibrihumimor
? % ® Overstorey
o 23 32 % white cedar, balsam fir, white birch, white spruce,
§ 22 . 33 trembling aspen
= Shrubs/Trees (<10 m)
balsam fir, Acer spicatum, white cedar, Rubus
36 a7 38 pubescens, Linnaea borealis, Sorbus decora,
g 34 ® Lonicera canadensis, Ribes triste, Corylus cornuta
2 Herbs and Graminoids
> Trientalis borealis, Viola renifolia, Mitella nuda,
Poor Rich Aralia nudicaulis, Maianthemum canadense,
Nutrient Regime Clintonia borealis, Cornus canadensis, Streptopus
roseus, Galium triflorum, Aster macropbyllus,
Gymnocarpium dryopteris
Mosses and Lichens
Pleurozium schreberi, Rhytidiadelpbus triquetrus,
Hylocomium splendens, Ptilium crista-castrensis,
Plagiomnium cuspidatum, Drepanocladus
uncinatus
Comments

Ecosite is extremely variable and occurs on a wide variety of soil textures and moisture conditions.
Usually associated with calcium-rich soils, especially on “Greenstone Belts.” V21 characteristic and
dominant, but expect the vegetation cover to grade to V22 with increasing moisture. Expect
occurrences of V1, V2, V23, V14 and V24. Microtopography ranges from flat to undulating but
rarely hummocky, often with an extensive mat of conifer litter.
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ES 17

White Cedar: Fresh—Moist,
Coarse—Fine Loamy Sall

Ecological Interpretation

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Sb-Pj (Po)

Typical Landscape Associations

Po-Sb-Pj (Bw)

Ce-Bf (Sb-Po)

Bf-Sw (Po-Sh)

Po-Bf-Bw (Sh)

Ce-Sb (Bf)

Ce-Sb (Ta)

ES12

Black Spruce-
Jack Pine:

Very Shallow Soil

V30

Jack Pine-

Black Spruce/
Blueberry/Lichen

SS2
Exremely Shallow
Soil on Bedrock

Dry

Section Il

ES19
Hardwood-Fir-
Spruce
Mixedwood:
Fresh, Sandy-
Coarse Loamy
Soil

V11

Trembling Aspen-
Conifer/Blueberry/
Feathermoss

SS6

Shallow-
Moderately Deep/
Coarse Loamy

Dry-Fresh

ES17

White Cedar:
Fresh-Moist,
Coarse-Fine
Loamy Soil

V21

Cedar (inc.
Mixedwood)/
Mountain Maple

S3
Fresh/
Coarse Loamy

Fresh

ES21
Fir-Spruce
Mixedwood:
Fresh, Coarse
Loamy Soil

V16

Balsam Fir-
White Spruce
Mixedwood/
Feathermoss

S3

Fresh/
Coarse Loamy

Fresh

ES23
Hardwood-Fir-
Spruce
Mixedwood:
Moist, Sandy-
Coarse Loamy
Soil

V6

Trembling Aspen
(White Birch)-
Balsam Fir/
Mountain Maple

S8

Moist/
Coarse Loamy

Moist

Ecological and Management Interpretations

ES17

White Cedar:
Fresh-Moist,

Coarse-Fine

Loamy Soil

V21

Cedar (inc.
Mixedwood)/
Mountain Maple

S8
Moist/
Coarse Loamy

Moist

ES37

Rich Swamp:
Cedar (Other
conifer):
Organic Soil

V22

Cedar (inc.
Mixedwood)/
Speckled Alder/
Sphagnum

S128

Wet/Organic
(Sphagnum)

Wet




. . White Cedar: Fresh-Moist,
Ecological Interpretations Coarse_Fine Loamy Soil [l

Site Structure and Composition

Forest Stage
Immature Mature Overmature
c 100 100 100
.
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o I
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 485 N/A 290 N/A 285 N/A
Bf 360 N/A 285 N/A 267 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
15 | 30 8 42 0 15 | 30 8 42 0 15 | 30 8 42 |1 0
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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White Cedar: Fresh—Moist . .
ES 17 -
Coarse—Fine Loamy Soil Ecological Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

‘;U\.Q
X
s
\\é
§
QO
$
&
f Description of Soil and Vegetation
§ -
,;\ |:| Characteristic Common
Fs
oF - Common Inclusions
21 |:| Characteristic Uncommon
4 S3 - Fresh/ Coarse Loamy

S4—  Fresh/ Silty — Silt Loamy

5 SS7- Shallow — Moderately Deep / Silty — Fine Loamy — Clayey

S9 - Moist/ Silty — Silt Loamy

3 S10 - Moist / Fine Loamy — Clayey

Selected Species Habitat Use

Forest Stage
~$°’ @ 30
S/ /S
Species Q\Q’ (,)‘UQ\S& g @QJ Special Habitat Preferences
Spruce Grouse
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee Q|O| snags
Swainson's Thrush (e][e]{e]
Nashville Warbler O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow Q|0 Q| numerous openings with low dense vegetation
Northern Flying Squirrel QO |O| snags
Southern Red-backed Vole O|0O|@®|@®@| downed woody debris
Meadow Vole
Marten Q|O| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank) o|0
White-tailed Deer (forage) O|O0
White-tailed Deer (cover) ol ee
Moose (forage) (e][e]
Moose (cover) [e][e][e)

QO Used Habitat @ Preferred Habitat
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. . White Cedar: Fresh-Moist,
Ecological Interpretations Coarse—Fine Loamy Soil

Successional Relationships - Natural

No information available

Successional Relationships - Post-harvest
Response following harvest:

No information available

Response following harvest and mechanical site preparation:
No information available

Response following harvest and prescribed fire:
No information available

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sh Pj Po
s3 14.8 17.5 17.7
S4 13.8 21.2 21.4
SS7 13.7 14.2 22.2
S9 15.4 18.0 21.8
S10 10.0 17.0 22.8
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White Cedar: Fresh—Moist . .
ES 17 ’
Coarse—Fine Loamy Soil Ecological Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V21 V22
Stocking (%) N/A 21
Stocking Range N/A 0-60
Stems per ha N/A 1600

V21 and V22 are the characteristic vegetation types on this ecosite.

White cedar dominates the ecosite with balsam fir, white birch, white spruce, and trembling aspen
present in varying proportions.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
«basal area of black spruce in the original stand

and inversely related to:
« percent cover of herbaceous species
 percent cover of broadleaf litter

« percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)
No information available

Critical Comments

Moderate to high levels of competition can be expected from aspen, green alder, mountain maple, beaked hazel,
red maple, white birch, balsam fir and Calamagrostis candensis.

Most tree species will be highly susceptible to Armillaria spp. on this site. Potential for stand decadence and large
volumes of residual, non-merchantable material may limit operability in this ecosite.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume. Risk increases with stand age, proportion of balsam fir and proximity to
infested stands.

Natural regeneration heavily dominated by balsam fir.

Extensive slash resulting from, dead and dying balsam fir, residual balsam fir and balsam fir advance growth will
limit the effectiveness of intermittent patch scarifiers and passive disc-trenchers.
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. White Cedar: Fresh—Moist, ES 17
Management Interpretatlons Coarse—Fine Loamy Soil

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

N
Limitations Y
Characteristics Q_‘Zf@
S/ &
& & &/ K2
S S S/ 8 $
o /o > IS /S8 s s /S
S/ S/ /) S/ S/ E/E/ S/ S/
»/ &/ L/ L/S /) o/ /) S/ &/ /L &
NVENVE VNS VTNV IE TS
¥ QO Qo A R Q’ S 3 o)
L/ /S )5/ /& /E/S)&E/S)F/ /&) S/ &/ Sinicultural Activities
1 11,3 4 3|5 3|15 Harvesting
12|13 4 |3 |51|16|7 |1 3|15 Renewal
1,3 1,6 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote competition from non-crop vegetation, and
increase the potential for erosion and frost heaving.

LFH layer is a poor seedbed.

Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.
Potential for high surface stone content may limit equipment operability.

Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.

High competition with mountain maple, beaked hazel, balsam fir and raspberry as the principle competitors.

N o g M wDd

Potential for windthrow of shallow rooted species on fine textured soils.

Opportunities

This ecosite can be managed to support forests dominated by cedar, balsam fir, white birch, white pine and white
spruce.

Prescribed fire can reduce residual cedar and balsam fir if densities high after harvest.

Ingress of naturals and advance growth potential low for most conifer species, therefore planting with subsequent
competition control most effective.

Potential high value to moose for browse production and winter habitat.

Potential habitat for a variety of small mammals, furbearers and songbirds due to this ecosite's capacity to support
stands of high structural and compositional diversity.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1 3 2 = Basic
3 = Intensive
Jack pine 1 3 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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ES 17 White Ceqlar: Fresh—Mo.ist,
Coarse—Fine Loamy Sail

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
* Harvest Method

Comments

Clearcut

« Harvest Method

Tree species diversity on these sites may result in a
potentially high number of residual stems dependent up
market conditions. Non-commercial species and advan
growth of balsam fir, cedar and balsam poplar may
present harvesting concerns.

on

@

be carefully considered. Minimize mineral soil exposure|
on clays to reduce the incidence of soil baking and/or fr
heaving, and to prevent an increase in non-crop vegeta
associated with mixed mineral/organic microsite. Fine
textured soils are susceptible to rutting and compaction
when saturated during the frost free season. Chemi-
mechanical site preparation should be considered.
Potential for standing dead and down woody debris
resulting from repeat spruce budworm infestation is hig
and will affect equipment operability and effectiveness.

- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient
quantity. However, this cutting technique may be
prescribed to meet other management objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequept
occurrence of black spruce in the original stand.
Shelterwood NR Black spruce is mid-tolerant and generally not suited to
this silvicultural system.
Selection NR See Shelterwood comment.
Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free seasor).
Full-tree R
Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation High competition on this site.
* Mechanical R Techniques, timing and sequencing of treatments should

DSt
ion

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

White Cedar: Fresh—Moist,
Coarse—Fine Loamy Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

ES 17

Renewal Treatments Comments

* Chemical R Some herbicide-resistant non-crop species may occur gn
this site.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration

 Natural

- Advance Growth NR Black spruce advance growth is not of sufficient quantit
or distribution to form a significant part of the new stand,

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of black spruce in the original stand.

- Vegetative (coppice) NR Black spruce does not coppice.

* Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR The distribution, abundance and vigour of non-crop
vegetation precludes the survival and growth of seed
origin black spruce.

- Scarification NR Cone supply is very low due to the low density of black
spruce in the original stand.

Tending Treatments
Cleaning High competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical R Some herbicide-resistant non-crop species may occur gn

- Ground this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since black spruce

natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 17 White Ceqlar: Fresh—Mo.ist,
Coarse—Fine Loamy Sail

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System
* Harvest Method

Comments

Clearcut

« Harvest Method

Tree species diversity on these sites may result in a
potentially high number of residual stems dependent
upon market conditions. Non-commercial species and
advance growth of balsam fir, cedar and balsam
poplar may present harvesting concerns.

- Conventional R

- Strip/Block R Residual stand will not contribute seed of sufficient
quantity or genetic quality. However, this cutting
technique may be prescribed to meet other
management objectives.

- Patch R See Strip/Block comment.

- Seed-tree NR Potential for natural seeding is very low due to low
occurrence of jack pine in the original stand.

Shelterwood NR Jack pine is shade-intolerant and generally not suited
to this silvicultural system.
Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free
season.

Full-tree R

Tree-length R Slash remaining on the site may reduce the
effectiveness of mechanical site preparation and
seedbed/plantable spot availability.

Cut-to-length/Shortwood R See Tree-length comment.

Renewal Treatments
Site Preparation High competition on this site.
* Mechanical R Techniques, timing and sequencing of treatments

should be carefully considered. Minimize mineral

soil exposure on clays to reduce the incidence of soil
baking and/or frost heaving, and to prevent increased
competition from non-crop vegetation on a mixed
mineral/organic microsite. Fine textured soils are
susceptible to rutting and compaction when saturated
during the frost free season. Chemi-mechanical site
preparation should be considered. Potential for
standing dead and down woody debris resulting from
repeat spruce budworm infestation is high and will
affect equipment operability and effectiveness.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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. White Cedar: Fresh—Moist, ES 17
Management Interpretatlons Coarse—Fine Loamy Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments Comments

* Chemical R Some herbicide-resistant non-crop species may occur ¢n
this site.

« Prescribed Burn R Severity of burn will affect vegetation response. Fire wil

be beneficial in reducing balsam fir competition, standing
dead and down woody debris and associated heavy slash

loads.
Regeneration
« Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.

- Vegetative (coppice) NR | Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop species precludes the survival and
growth of seed origin jack pine.

- Scarification NR Cone supply is very low due to the low density of jack

pine in the original stand. Regeneration levels associated
with cone scattering will be highly variable.

Tending Treatments

Cleaning High competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of nhon-crop species.

* Mechanical R See Manual Cleaning comment.
* Chemical R Some herbicide-resistant non-crop species may occur ¢n
- Ground this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since jack pine natural

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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White Cedar: Fresh—Moist .
ES 17 ' m
Coarse—Fine Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System
* Harvest Method Comments
Clearcut Tree species diversity on these sites may result in a

potentially high number of residual stems, dependent
upon market conditions. Non-commercial species and
advance growth of balsam fir, cedar and balsam poplar
may present harvesting concerns.

« Harvest Method

- Conventional R

- Strip/Block R Strips should be at least 20 m wide to warm the soil ang
stimulate suckering. Strip cutting can also be prescribed to
meet other management objectives.

- Patch R Openings 0.4 ha in size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR | Aspen is shade intolerant and generally not suited to this
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free seasor.

Tree-length R See Full-tree comment. Slash remaining on the site will
reduce soil temperature and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in rows
by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

White Cedar: Fresh—Moist,
Coarse—Fine Loamy Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

ES 17

treatment.

* Mechanical NR See Scarification (Section II, Book I).
« Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorgy
without damaging the aspen root systems.
* Prescribed Burn R
Regeneration Best growth of aspen occurs on these soils.
 Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
-Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlingg
may be considered when existing aspen has deteriorated to
a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R
Tending Treatments
Cleaning High competition on this site. High initial densities and
rapid early growth of aspen suckers will ensure their
successful renewal.
* Manual NR
* Mechanical NR
« Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Red Pine-White Pine:
Fresh, Coarse Loamy Soil

ES 18

approximately 250 m

General Description

Coniferdominated or mixedstands with red and white pine, occasionally with tremblingaspen
and/orwhitebirchandbalsam fir. Understory variable, from shrub-and herb-poortorich. Soilsare
fresh, welldrained, coarseloamy. Predominantly on morainalandglaciofluvial parent material.
Ground cover consists of coniferlitter, broadleaflitter, feathermossand wood.

> Soil Types
S ey $3,556
5 15 1 Mode of Deposition

1420 morainal, glaciofluvial

6D Humus Form

2 17 fibrimor, humifibrimor

26 29 Overstorey

30 red pine, white pine, white birch, trembling aspen,

balsamfir

Shrubs/Trees (<10 m)

Acer spicatum, Corylus cornuta, Diervilla lonicera,

. . " balsam fir, white birch, Linnaea borealis, Chimapbila

35 umbellata

Herbs and Graminoids

Aster macrophyllus, Aralia nudicalis, Streptopus

Poor Rich roseus, Clintonia borealis, Trientalis borealis,

Nutrient Regime Maianthemum canadense, Cornus canadensis

Mosses and Lichens
Pleurozium schreberi, Hylocomium splendens,
Dicranum polysetum

22 33

Moisture Regime
N
8
@
8

34

Very Wet

Comments
Typically coniferous stands, sometimes withinclusions of mixedwoods. V-types V26, V27,and
sometimesV12and V13, are characteristic. Wide variety of other V-types may be expected.
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Ecological Interpretations

Red Pine-White Pine:
Fresh, Coarse Loamy Sail

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Pr-Pw (Pj)

Pw-Pr-Bw (Po)

Pj-Sb (Bf-Bw)

Sb-Bw (P))

Sb (Ta)

Sb

ES1

ES11

Red Pine-

White Pine-

Jack Pine:

Very Shallow Soil

V12
White Plne
Mixedwood

SS3
Very Shallow Soil
On Bedrock

Dry

ES18

Red Pine-
White Plne:
Fresh, Coarse
Loamy Soil

V13
Red Plne
Mixedwood

SS6

Shallow-
Moderately Deep/
Coarse Loamy

Dry-Fresh

ES20
Spruce-Pine/
Feathermoss:
Fresh, Sandy-
Coarse Loamy
Soil

V18

Jack Pine
Mixedwood/
Feathermoss

S3
Fresh/
Coarse Loamy

Fresh

Spruce-Pine/
Ledum/
Feathermoss:
Moist, Sandy-
Coarse Loamy
Soil

V20

Black Spruce
Mixedwood/
Feathermoss

S8
Moist/
Coarse Loamy

Moist

ES35

Poor Swamp:
Black Spruce:
Organic Soil

V34

Black Spruce/
Labrador-tea/
Feathermoss
(Sphagnum)

S12F
Wet/Organic
(Feathermoss)

Wet

Ecological and Management Interpretations

ES34

Treed Bog:
Black Spruce/
Sphagnum:
Organic Soil

V38

Black Spruce/
Leatherleaf/
Sphagnum

S12S
Wet/Organic
(Sphagnum)

Wet
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ES 18

Red Pine-White Pine:
Fresh, Coarse Loamy Soil

Ecological Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
c 100 100 100
2
‘» 80 80 80
8
oy >
=N 3 60 60 60
S B
g S 40 40 40
g ¢ .
9 20 20 20 )
2 [} [ ]
o °
S 0 L4 o 0 0 ° °
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 100
- || L L —
= Y 80 ™ 80
o -
I G 60 60 60
q : N
o %40 ° 40 ° 40 °
gy o
o 20 — 20 o 20 L
o] ° ° °
7 0 e | ® 0 o o| |® -
[}
= o/ /Q o/ /Q o/ /Q o/ /Q o/ /Q o/ /o
S s /& & /S S & 1 (& /S
D &/ /T NV o/ /I S/ /S o/ /I NAVES
& 7/ & 9/ & /%
G, & ,
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 2500 N/A 781 N/A 1711 N/A
Bf 930 N/A 972 N/A 938 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
15 | 60 0 27 8 15 | 60 0 27 8 15 | 60 0 27 8
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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. . Red Pine-White Pine:
Ecological Interpretations Fresh, Coarse Loamy Soil [k

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

>
O o
& o S . . .
N § q)oQ o§ Description of Soil and Vegetation
(]
& ) 1S ) -
T S Q S Characteristic Common
F/E/E) O
@ () .
N <& N <& - Common Inclusions
12 713 /26 7 27 |:| Characteristic Uncommon
10 S3-  Fresh/Coarse Loamy
5 3 3 SS6 — Shallow — Moderately Deep / Coarse Loamy

Selected Species Habitat Use

Forest Stage
> &
NAVLTANES
IS,
Species Q\Q’ o)‘g\é‘s@"’ o*‘b Special Habitat Preferences
Spruce Grouse
Great Grey Owl
Black-backed Woodpecker O|O| snags
Pileated Woodpecker QO |@| snags, downed woody debris
Least Flycatcher
Boreal Chickadee O|O| snags
Swainson's Thrush 0O|0|0
Nashville Warbler O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow (e][e] O| numerous openings with low dense vegetation
Northern Flying Squirrel O|O]| snags
Southern Red-backed Vole O|0O|@®|@®| downed woody debris
Meadow Vole
Marten Q|O|O| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage) O|O0
White-tailed Deer (cover) o ee
Moose (forage) (e][e]
Moose (cover) O|0|0

Q Used Habitat @ Preferred Habitat
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Red Pine—White Pine: . .
ES 18
Fresh, Coarse Loamy Soil Ecologlcal Interpretatlons

Successional Relationships - Natural

This ecosite is characterized by a homogeneous main canopy dominated by red pine or white pine.

Balsamfir ,white bir chandaspen occur as scattered individuals thr oughout the main canop y
althoughthe yareshor ter-lived. Canop yclosureisrelativel yhighiny oung erstandwith older stands
exhibiting a more open canopy structure associated with loss of individual trees. Stand ages

commonl yrang efrom60t0135y ear salthoughthose withawell-de velopedsuper -canop yofwhite
pinemaybe asoldas 275 years.

White birch and aspen are often found in the upper sub-canopy of ES18 although their occurrence
andper centco verremainslo w.Whitebir ch, andwhite pine are also common constituents ofthe
lower sub-canopy in older age stands. Balsam fir and white birch are the most frequent speciesin

the sapling layer butrarely enters the tall shrub or sub-canopy layers.

Succession is towards a more open two-tiered canopy dominated by red and/or white pine butin

comparisonto ES11and 15, theper centcanop yco veroftheo verstore ypineinES18remainshigh.
Older stands are characterized by a semi-closed canopy of white pine. Balsam fir density and cover

increasesthr  oughtime ,butisg enerall yrestrictedtothelo  werand upper sub-canopies. The
presence and abundance of eastern white cedar increase over time butit remains a relatively minor

componentof this ecosite .Theresistance of individual white cedar treestolo wtomoderate
intensityunder  store yfiresisenhancedb  ytheirthic kbark. Thisadaptation ensurestheir contin ued
presence beneath awhite pine super canop y.White bir chremains a significantcomponentin both

the lower and upper canopies even at older ages - the result of one to several low to moderate

severity surface fires creating favorable seedbeds and/or stimulating white birch basal sprouting.

The shrub layer is dominated by beaked hazel and mountain maple which occur at high frequency
andmoderateco  ver.Mountainmapleisusuall  ymostab undantonfreshtover  yfreshmoaisture
regimes associated with fine-textured aeolian caps of silty very fine sand to sitt loams or in mid- to

lower -slopepositions.  Beakedhaz elalsooccur  sunderthese moisture regimesb utisoften
associated with sub-surface water movement and rapidly drained conditions created by increased

stone content. Red maple may occur as asmall component of the sub-canopy towards the

Minnesota and Manitoba bor ders. Theherbla yerremainsrelativel  yric hthr oughoutsuccession.
Groundveg etationconsistingoflar ~ ge-leafaster ,wildsar sasparillalanshhone ysuc kis

common.

Tallandlo wshrubco verwithinthestanddec  linesthr oughtime ,while the occurrenc¥a€cinium

spp. andwildredraspberr  yincreasesasgapsde velopinthemaincanop  y.Totalherbco  veris

initiall ylowand contin  uestodec linethr oughtime .Forestfloorco vePleyrozium schrebesind

Dicranum polyseturincreases with time reflecting changes in understorey micro-environmentand

chang esin LFH compositionand litterc hemistr y.Speciesric hness, diver sityande vennessarever y
similarinthey oung erandolderstands.  Treeandshrubdiver  sitydec line ,while herband

cryptogram diversity increase.

The successional dynamics of these ecosites is dependent upon substrate conditions, fire frequency
andintensityandph  ysiograph . Although red pine and white pine cones are notser otinous, fireis
critical to their regeneration. Low intensity surface fires during the life of the stand will have two

maineff ects: reductionofw ood yshrubcompetitionande xposure of amineral soil seedbed.

Continued recruitment of red and white pine into ES18is greatest in stands where low intensity

surface fires occurred every 20to 40 years, and where the interval between catastrophic crown fires

is>100years. More intense surface fires on dry sites kill a proportion of mature trees creating gaps

inthe main canopy and promoting regeneration of red and white pine and white birch.

Long-term succession (>250 years) will be directed either towards a super canopy of white pine
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. . Red Pine-White Pine:
Ecological Interpretations Fresh, Coarse Loamy Soil [k

with an understorey of white birch, balsam fir and the tall shrubs in the absence of fires or towards
a self-perpetuating all-aged white pine dominated stand. Stand recruitment of white pine is
facilitated by local disturbances such as surface fires, windthrow and natural mortality of mature
individuals. Regional physiography and landform features are important factors determining
successional trajectories in old-growth red and white pine forests.

Successional Relationships - Post-harvest
Response following harvest:

Var ying soil conditions on ‘moderatel ydeeptodeep’ sitesresultindiff  erentresponses depending
onthef oreststand conditions presentattime of har vest. Thepresenceofaviab  lered orwhite pin
seed source from residual standards or adjacent stands will contribute to the perpetuation of those

species onthis ecosite .Anaspen component presentin the original canop yislikel ytobe
maintained through vegetative suckering while the post-harvest densities of white birch will be low

dueto lack of a suitable supply and duration of receptive seedbed.

Stocking of black spruce and balsam irin the sub-canopy or as advance growth inthe understorey

will be greatly reduced following canopy removal due to exposure, sunscald and increased

droughtiness ofthe site .However,substantialn umber sofall-a gedbalsamfirseedlings are likel
sur viveinthelo wshrubla yer. Har vesting will release these seedlings and in the absence offire or
mechanical disturbance they will rapidly grow to occupy the site.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for red and white
pine and black spruce. If black spruce is present in the original stand, its presence in the future
stand may be enhanced by scarification on the site. Mechanical scarification will greatly reduce the
density of residual balsam fir seedlings and saplings.

Response following harvest and prescribed fire:

Follo wing prescribed fire and dependent upon fire intensity and se verity ,thegr owth of mediumto
wide-b laded grasses and herbaceous speciesis stim ulated. Thesespecieswillquic  klydominate
sitewithintw oyear s. Mediumtohighse verity surfacefireswillbeeff  ectiveinreducing future
competition fromwoody shrubs and exposing a mineral soil seedbed suitable for conifer

establishment. Prescribed fire will destroy any black spruce or balsam fir advance growth and will

usually girdle any seedling red and white pine. Moderate to severe intensity surface fires will

completel yremo vethesurfaceor ganichorizonsandkilan  yaspen presentonthe cuto ver.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sh Pj Po
s3 14.8 17.5 17.7
SS6 13.6 16.7 17.9
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Red Pine—White Pine: . .
ES 18
Fresh, Coarse Loamy Soil Ecologlcal Interpretatlons

Black Spruce Advance Regeneration

Vegetation Type

V12 V13 V26 V27
Stocking (%) N/A N/A N/A N/A
Stocking Range N/A N/A N/A N/A
Stems per ha N/A N/A N/A N/A

V12and V13arethec haracteristicveg etationtypes. V26and V27arecommoninc  lusionsonthis
ecosite.

Red pine-white pine dominated veg etationtypes V12,V13,V26and V27 werenotsur veyedfor
blacksprucead vancegr owth. Duetothelo wdensityofb lackspruceinthese  \AHypes, blackspruce
advancegr owthisassumedtobelo  w.

Natural Ingress Probability and Density (ten years post-disturbance)
No information available

Critical Comments

Moderate to high levels of competition from mountain maple, beaked hazel and aspen (when the latter occurs in
the stand).

Extremely varied topography often creates deeper soil pockets which will support various amounts of trembling
aspen and white birch. Armillaria spp. infestations may develop on sites with a significant aspen content V12,
V13).

White pine blister rust (Cronartium ribicola) is endemic and may affect white pine on the site.

Shallow to moderately deep soils containing a high proportion of boulders and cobbles may limit mechanical site
preparation.

Exposed mineral soil seedbeds will be prone to seasonal drought and dessication. Mineral soil seedbeds
associated with V12 and V13 persists for only a very short period of time.
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. Red Pine—White Pine:
Management Interpretations Fresh, Coarse Loamy Soil [

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

o >
Limitations 3
Characteristics QS*@
S/ o &
2 ¢ &/ S
S/ S, /E/S S
() R N
S/ S/ s /&S S8 S S
2/ /) E)S)s /S / /X)) S) S/ TS/ S &
LSS S S F) S LSS
S/ @ O S > 9 Q S S /S S/ ;9 - -
/) S/ 5/ /&) /S)E/S) S/ /) S/ &/ Siviculural Activities
3 3 4 3 Harvesting
1123 |4 513 3 3 Renewal
Tending

Footnotes:
1. LFH layer is a poor seedbed.
2. Coarse textured soils are nutrient poor.

3. Shallow soils (20 to 50 cm) susceptible to erosion, seasonal drought/desiccation, windthrow and low nutrient
levels.

4. Potential for high surface stone content may limit equipment operability.

5. Moderate to high competition with mountain maple, beaked hazel and aspen as the principle competitors.

Opportunities

« Selection or shelterwood harvest to maintain red and white component is effective treatment. Pre-harvest
understory prescribed fire will control competing vegetation, create receptive seedbed, and reduce the cedar and
balsam fir component. Light mechanical site preparation to expose mineral soil will also create suitable seedbed.

This ecosite is ideal for red and white pine old growth production. No treatment will eventually result in the
dominance of later successional species at the expense of the pines, and significantly increase wildfire hazard
potential.

Ideal sites for planting red pine or white pine. Competition levels highly variable.

After harvest, these sites can only be converted to black spruce or jack pine working groups through planting.
Planting without site preparation, where site conditions permit, will moderate both moisture and temperature
extremes and minimize competition.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1-2 3 2 = Basic .
3 = Intensive
Jack pine 1-2 2 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).

Section Il
Ecological and Management Interpretations



Red Pine—White Pine: .
ES 18
Fresh, Coarse Loamy Soil Management Interpretatlons

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method comments
Clearcut
«Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contrib ute seed of sufficient

quantity .Howe ver,thiscuttingtec hniguema ybe
prescribed to meet other management objectives.

-Patch R See Strip/Block comment.
-Seed-tree NR Potential for natural seeding is very low due to infrequent
occurrence of black spruce in the original stand.
Shelterwood NR Black spruce is mid-tolerant and susceptible to windthrow
after thinning of closed canopy stands.
Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slashremaining onthe site ma yreducetheeff ectiveness
ofmechanical site preparation and seedbed/plantable spot
availability .

Cut-to-length/Shortwood R See Tree-lengthcomment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Red Pine-White Pine:
Fresh, Coarse Loamy Sail

ES 18

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

Site Preparation

Moderate to high competition on this site.

»Mechanical R Tec hniques,  timing and sequencing of treatments should
be carefully considered to inhibit establishment of non-
crop vegetation.

»Chemical R Some herbicide-resistant non-crop species may occuron
thissite.

*Prescribed Bum R Se verityofb umwillaff ectveg etationresponse . Firewill
be beneficial for reduction of balsam fir competition,
standing dead and downwoody debris and associated
heavyslashloads.

Regeneration

«Natural

-AdvanceGr owth NR Insufficientdatae  xist. Veg etationtypesimpl  ylowle vels
of black spruce advance growth.

-Seed NR Insufficientdatae  xist. Infrequentoccurrence ofb lac k
spruce inthe original stand precludes natural regeneration
byseed.

-\eg etative (coppice) NR Black spruce does notcoppice.

« Artificial

-Planting R

-Seeding CR Shelterseedingonl y. Broadcastor spotseedingis not
recommended. Proper microsite selection/preparationis
critical to regeneration success. Competition mustbe
controlled to ensure success of reatment.

- Scarification NR Cone supply is very low due to the low density of black
spruce inthe original stand.

Tending Treatments
Cleaning Moderate to high competition on this site.

*Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

*Mechanical R See Manual Cleaning comment.

»Chemical R Some herbicide-resistant non-crop species may occuron

-Ground this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacingis usually notnecessary since black spruce

natural regenerationis minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Red Pine—White Pine: .
ES 18
Fresh, Coarse Loamy Soil Management Interpretatlons

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method comments
Clearcut
«Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contrib ute seed of sufficient

quantityorg eneticquality .Howe ver, this cutting
technique may be prescribed to meetother management

objectives.
-Patch R See Strip/Block comment.
-Seed-tree NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.
Shelterwood NR Jack pine is shade intolerantand generally not suited to
this silvicultural system.
Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slash remaining onthe site ma yreducetheeff ectiveness
of mechanical site preparation and seedbed/plantable spot
availability .

Cut-to-length/Shortwood R See Tree-lengthcomment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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. Red Pine—White Pine:
Management Interpretations Fresh, Coarse Loamy Soi ES 18

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments Comments
Site Preparation Moderate to high competition on this site.

*Mechanical R Tec hniques,  timingand sequencing of reatments should
be carefully considered to inhibit establishment of non-
cropvegetation.

*Chemical R Some herbicide-resistant non-crop species may occuron
this site.

«Prescribed Bum R Severityofb umwillaff ectveg etationresponse . Firewill

be beneficial in reducing balsam fir competition, standing
dead and downwoody debris and associated heavy slash

loads.
Regeneration
«Natural
-AdvanceGr owth NR Jac kpinedoesnotreg  enerateunderac  losedcanop Y.
-Seed NR Insufficientdatae  xist. Infrequentoccurrence ofjac k pine
inthe original stand precludes natural regeneration by
seed.
-\eg etative (coppice) NR Jack pine does notcoppice.
« Artificial
-Planting R
-Seeding R Good distribution of mineral soil seedbeds will contribute
tosuccess.
- Scarification NR Insufficientdatae  xist. Conesuppl yisver ylowduetothe

low density of jack pine in the original stand. Regeneration
levels associated with cone scattering will be highly

variable.
Tending Treatments
Cleaning Moderate to high competition on this site.

«Manual R Cutting may stimulate stem sprouting and/or roct
suckering of non-crop species. Late summer cutting
recommended.

«Mechanical R See Manual Cleaning comment.

«Chemical

-Ground R Some herbicide-resistant hon-crop species may occuron
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacingis usually not necessary since jack pine natural
regenerationis minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Red Pine—White Pine: .
ES 18
Fresh, Coarse Loamy Soil Management Interpretatlons

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

» Harvest Method Comments
Clearcut
*HarvestMethod

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soiland
stimulate suckering. Strip cutting can also be prescribed to
meetother managementobjectives.

-Patch CR Openings 0.4 hain size are the minimum acceptable to

stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

-Seed-tree NR Leaving live aspen will reduce suckering.
Shelterwood NR Aspenis shade intolerantand generally not suited to this
silvicultural system.
Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Potential for heavy slash loadings willinfluence
effectiveness of site preparation. Slash remaining onthe
site will also reduce soil temperature and sucker

production.

Cut-to-length/Shortwood R See Treedlengthcomment.  Concentration of slashinr o)
by single grip harvesters will create an uneven distribution
ofaspensuckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Fresh, Coarse Loamy Sail

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

*Mechanical NR See Scarification (Section Il, Book I).

*Chemical R Chemical site preparation may be used on sites where the
residualo ver store ywillnegativel yaffectr ootsuc kering.
2,4-Dis recommended since itwill remove the overstorey
withoutdamaging the aspen roct systems.

*Prescribed Bum R

Regeneration
«Natural
-AdvanceGr owth NR Aspendoesnotreg  enerateunderac  losedcanop .
-Seed NR Aspen regeneration from seed s highly variable.
-Veg etative (coppice) R Therema ybeinsufficientaspenonthissitetoac hie ve
managementobjectives.

« Artificial

- Planting NR Insufficient data and/or field e xperiencee  Xxistto
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated to
apointwhere vegetative regeneration is unlikely or
undesirable.

-Seeding NR Insufficient data and/or field e xperiencee  Xistto
recommend thistechnique.

- Scarification R Therema ybeinsufficientaspenonthissitetoac hie ve
managementobjectives.

Tending Treatments
Cleaning Moderate to high competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal.

*Manual NR

*Mechanical NR

*Chemical

-Ground NR

- Aerial NR

Spacing R Site quality and timing is critical for the success of this

freatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Hardwood—-Fir—Spruce Mixedwood:
Fresh, Sandy—Coarse Loamy Soil

approximately 250 m

General Description

Dominated by trembling aspen, white birchand balsam fir, with occasional occurrences of white
andblack spruce. Deciduoustree component exceeds 50% of the canopy. Understory composition
variable; shrub-andherb-rich. Soilsare fresh, well drained, coarseloamyto fine sandy. Parent
materialsare commonly glaciofluvial on deep soilsitesand morainal on shallowsites. Ground
coverconsistsof broadleaflitter, coniferlitter, wood and feathermoss.

z - Soil Types
11 $3,52,856,SS5,51
13 15 1 Mode of Deposition
wo glaciofluvial, morainal
18 o % Humus Form
® 2 17 fibrimor, humifibrimor
E—; P 7| 2 Overstorey
g 2 o 30 tremblingaspen, white birch, white spruce, black
§ 2 - - spruce,jack pine, balsam fir
s Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Diervilla lonicera,
. - - Lonicera canadensis, Linnaea borealis, balsam fir,
z w white spruce, Sorbus decora, trembling aspen
i Herbs and Graminoids
2 Aster macrophyllus, Aralia nudicaulis, Mitella nuda,
Poor Rich Streptopus roseus, Viola renifolia, Galium triflorum,
Nutrient Regime Clintonia borealis, Trientalis borealis, Maianthemum
canadense, Cornus canadensis, Actaea rubra
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Rbytidiadelpbus triquetrus
Comments

Conifer componentof overstory typically quite variable. Characteristic V-typesinclude V4, V5, V6,
V7,V8,V9,V10and V11. Expecttosee pocketsof V1 or V2 inlowerareas, gradingtoV14,V15
andV17asconifer concentrationincreaseslocally. Mayinclude toleranthardwoods such as yellow
birch, red maple and sugar maple in Site Regions 4S,4Wand 5S.

Section Il
Ecological and Management Interpretations



Ecological Interpretations

Hardwood-Fir—-Spruce Mixedwood: ES
Fresh, Sandy—Coarse Loamy Soil

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Sb-Pj (Po)

Po-Sb-Pj (Bw)

Ce-Bf (Sbh-Po)

Bf-Sw (Po-Sb)

Po-Bf-Bw (Sh)

B

Ce-Sb (Bf)

Ce-Sb (Ta)

ES12

Black Spruce-
Jack Pine:

Very Shallow Soil

V30

Jack Pine-

Black Spruce/
Blueberry/Lichen

SS2
Exremely Shallow
Soil on Bedrock

Dry

ES19
Hardwood-Fir-
Spruce
Mixedwood:
Fresh, Sandy-
Coarse Loamy
Soil

Vi1

Trembling Aspen-
Conifer/Blueberry/
Feathermoss

SS6

Shallow-
Moderately Deep/
Coarse Loamy

Dry-Fresh

ES17

White Cedar:
Fresh-Moist,
Coarse-Fine
Loamy Soil

V21

Cedar (inc.
Mixedwood)/
Mountain Maple

S3
Fresh/
Coarse Loamy

Fresh

ES21
Fir-Spruce
Mixedwood:
Fresh, Coarse
Loamy Soil

V16

Balsam Fir-
White Spruce
Mixedwood/
Feathermoss

S3

Fresh/
Coarse Loamy

Fresh

ES23
Hardwood-Fir-
Spruce
Mixedwood:
Moist, Sandy-
Coarse Loamy
Soil

V6

Trembling Aspen
(White Birch)-
Balsam Fir/
Mountain Maple

S8
Moist/
Coarse Loamy

Moist

ES17

White Cedar:
Fresh-Moist,
Coarse-Fine
Loamy Soil

V21
Cedar (inc.
Mixedwood)/

Mountain Maple

S8
Moist/
Coarse Loamy

Moist

Ecological and Management Interpretations

ES37

Rich Swamp:
Cedar (Other
conifer):
Organic Soil

V22

Cedar (inc.
Mixedwood)/
Speckled Alder/
Sphagnum

S12s
Wet/Organic
(Sphagnum)

Wet
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Hardwood—Fir—Spruce Mixedwood: . .
ES 19
Fresh, Sandy—Coarse Loamy Soil Ecologlcal Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
c 100 100 100
2
=
n 80 80 80
=8
o
=l S 60 60 60
[l -
c [ ]
L; S 40 . 40 40
[0
O
9 20 20 20
s °
= °
g 0 ° 0 ° . 0 ° °
>
@] - - -
Po Pj Sb Po Pj Sb Po Pj Sb
100 100 L 100
g — — —
= - 80 80
7y <
S K 60| | | 60
4:. -
° ° °
S RS 40 40 L
> o
o 20 20 20
) ° — e ° — | ® — — e
= °
» 0 ° 0 ° 0 °
[}
=} 9/ /Q 2/ /Q 9/ /Q %/ /Q 9/ /Q 2/ /Q
= NTAEYAE AN NIVEYAE AN RIAVETAE 1A
> & /3 /5] /3 /3 )5 /s & /3 /3] /s
& & &
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 N/A 2200 N/A 2732 N/A
Bf 2083 N/A 1054 N/A 1841 N/A

Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
0 11 | 88 0 1 0 11 | 81 7 1 0 11 | 82 6 1
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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. . Hardwood-Fir—-Spruce Mixedwood: ES 19
Ecological Interpretations Fresh, Sandy—Coarse Loamy Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

SENV/ANIA $
Ny N Ny > /.8 N
> O/ & Q@ I 2) Q
& e &/ F @ S/ N
§ < & I3 §,
> S/ 8 N S /2 S &
S Ss /9 S & /o) TS
s > e\é@ c/ 'S N S/ qﬁs
S Q S 2
& )& /8S/88/88) & )83/ 8F ot i .
Sy & /IS IS (;rg £ I3/ S« Description of Soil and Vegetation
NI > SE/LE /) s/ O & S -
.&@S%o §~Z~ S@é‘ Ssg $§& § g*}izéb 3 IS |:| Characteristic Common
S&/ & )€8/88/88/ 8 /E€5/88
SAT FLEF SAR TS - Common Inclusions
4 S 6 7 8 9 10 7 11 |:| Characteristic Uncommon
8 5 3 2 12 9 S1— Dry/Coarse Sandy
10 5 8 6 S2- Fresh/Fine Sandy
17 | 13 | 21 1 10| 8 7 7 S3—  Fresh/ Coarse Loamy
2 1 4 3 SS5 — Shallow — Moderately Deep / Sandy
11 5 4 4 3 4 4 2 SS6 — Shallow — Moderately Deep / Coarse Loamy

Selected Species Habitat Use

Forest Stage
o, &
§ @ 3
SIS/
Species Q\Q’ o)‘g\ésgog’ Special Habitat Preferences
Spruce Grouse
Great Grey Owl
Black-backed Woodpecker O|O| snags
Pileated Woodpecker O|@| snags, downed woody debris
Least Flycatcher O|O| often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush (L L)
Nashville Warbler O|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow O|0 O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|0O|0O]| downed woody debris
Meadow Vole
Marten O|O|O| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage) O|O0 (@]
White-tailed Deer (cover) (e][e][e]
Moose (forage) 0O|0|0|0|0
Moose (cover) o|0|0

Q Used Habitat @ Preferred Habitat
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Hardwood—Fir—Spruce Mixedwood: . .
ES 19
Fresh, Sandy—Coarse Loamy Soil Ecologlcal Interpretations

Successional Relationships - Natural

These stands are often dominated b ytremb lingaspenorwhitebir  chinthecanop y.Pureupper
canopiesofeitherhar ~ dwoodarepossib  le,butwhitespruce ,balsamfir ,blac kspruce and/orthe

otherhar dwood are occasional codominants. Totaltreeco  verremains highduringm uc hofthis
standse xistence .Whenaspendominatesinthe canop y,balsamfir ,white spruce andwhite bir chare
commonl yencountered inthe sub-canop y.When mono-dominants of tremb lingaspenoccur
balsamfirusuall ydominatesinthe under store y.Thetallandlo wshrubla yersareusuall y
dominatedb ybalsamfir although white bir chandb lac kspruce canalso occur .Incontrast, when
white bir chdominates the main canop y,jac k pine is often a significant component of the main
canopy—especially on shallow (<2 m depth) and rapidly-drained sandy soils. Stand age varies

from 40to 167 years with the majority of sites occurring in the 40 to 100 year range.

Thetallandlo wshrubla yersbeneath anaspendominated standare oftendominatedb ~ Acer y
spicatumand Corylus cornutaDiervilla lonicerais presentinthelo  wshrubla yerathighco ver.
Acer spicatunsreplacedb  Ylnus crispan stands dominatedb ~ ywhite bir ch. Tall shrubs are
frequentand occur at moderate co verinmoststands.  Theherbla yerisfloristicall yric hand herb
co veris high. Aster macrophylluand Aralia hudicaulisare the mostab  undant herbs.

Inthe absence of the spruce budworm, the overall successional trajectory for these stands is toward

amore open, multi-tiered and uneven-aged canopy of mixed species composition. Canopy cover

increases up to age 100 years and then begins to decline as the intolerant hardwoods begin to ‘fall

out’ ofthecanop y.Thehar dwoodcomponentisslo  wlyreplacedb yconif erousspecies, par ticular y,
whiteandb lackspruce ,andbalsamfir .Theoldeststandsareune ven-a gedandsho wstr ongconif er
regeneration in the sub-canopy and seedling layers. Residual aspen stems from the original stand

may per sistf or200y ear sormore on moistsites. White bir chper sistsinthe sub-canop yofsome
stands - the result of light, surface fires beneath the main canop y.Ate xtendedr otations, white
sprucewillf ormasuper -canop ywithamaincanop yofbalsamfir ,whitebir chandb lackspruce .

Black spruce may be favored by gap creation created through stand breakup of the white birch

dominated mixed woods. Likewise, balsam firis favored by gap creation in trembling aspen

dominatedmix edw oods. Atevenoldera ges(140y ear s)andinthe absence offire ,Spar se
regeneration of the hardwood components results in an increasing dominance by woody shrubs

suc hasAcer spicaturand shade tolerant conif erssuc hasbalsamfir .Thebalsamfirsub-canop vy
componentinaspen dominated stands eventually grows through into the main canopy; in contrast,

itis black spruce which dominates in the older birch mixed woods. Species richness, diversity and
evennessincrease mar ginall yovertme .Meantreespeciesric  hness, diver sityande vennessall
increase over time, indicating the increasingly ‘mixed’ nature of the canopy-sub-canopy as stands

ace.

The coveroftallshrubsand  Diervilla loniceragenerally declines with increasing age whereas

Vacciniunspp. increasesinab  undanceanddistrib  ution. Suc keringb ytremb lingaspeniscommon,
butthese individuals seldom enter the sub-canop y.Herbco verdec linesafter100y ear sreflecting
the increase in canopy cover by conifers and the associated change in light conditions and the

geoc hemistr yofthef orestfloor .

Successional Relationships - Post-harvest
Response following harvest:
Post-harvest successional pattems are extremely complex to predict due to the combined interaction

of sail/site conditions, original stand conditions, season of harvest and severity and duration of the
har vestactivity .Follo winghar vest, aspenandwhitebir  chincreasein density and dominance dueto
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. . Hardwood-Fir—-Spruce Mixedwood: ES 19
Ecological Interpretations Fresh, Sandy—Coarse Loamy Soil

rapid sprouting and suckering. Removal of the overstorey results in the reproduction and growth of
wood shrubs and the herbaceous la yer.Thissiteisslightt  ymoremoistandric  hthanES16andthe
vigor of woody shrub re-growth is enhanced.

The protection of conifer advance growth often will result in stand development patterns and

compositions similar to that f ollo wingwildfire; ho we ver,thepre valentspeciesinthe post-log ging
co vertypeis balsamfirduetolac k of aspruce seed sour ce and a sufficient quantity and quality of
receptiveseedbedf  orwhiteandb lackspruce .Thisecositehasalo  wpr obability of sufficient
number and distribution of black spruce advance growth to form a significant component ofthe

new stand. Careful logging technigques will result in a mixedwood stand condition where balsam fir
isasignificantcomponent.

Response following harvest and mechanical site preparation:

Following harvest, aspen and white birch increase in density and dominance due to rapid sprouting

and suckering. Removal of the overstorey results in the reproduction and growth of wood shrubs
andtheherbaceousla  yer.Mec hanical site preparation stm ulateshar dwoodsuc keringandspr o
ofshrubs-especiall ~ @orylus comutdy stim ulatingrepr oductionfr omunder groundspr outs. Disc

trenching, blading and use of a brush blade will reduce the cover and abundance ofthe Corylus
cornutabutwillha ve minimal eff ectonAcer spicatunThe co verb y herbs also increases.
Howe ver ,mec hanical site preparation onthese sitesis ver yeffectiveinreducingthepr ~ opor tion

balsam firinthe new stand arising from advance growth present at time of harvest. Post-harvest
advance regeneration of balsam firwhich survives following mechanical site preparationis

generall yofpoorquality .Overall, mec hanical site preparation will create a successional shiftto
favor hardwoods.

Response following harvest and prescribed fire:

Highintensityse  vereprescribedb  umswilleff ectivel yreduce the density and dominance of aspen
andwhite bir chinthereg eneration phase as well asAcer spicatunand Corylus cornutaLow
intensity prescribed fire will stimulate the regeneration of the Corylus cornutdout repeat summer
fires will exhaust stored food reserves and reduce its ability to re-sprout. Prescribed fire is

successfulin eliminating balsam fir regeneration and advance growth; the degree ofimpactis

related to severity and intensity of the bum.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sh Pj Po
S1 13.0 18.3 19.3
S2 11.9 16.9 20.1
S3 14.8 17.5 17.7
SS5 10.8 16.2 16.9
SS6 13.6 16.7 17.9

Section Il
Ecological and Management Interpretations



Hardwood—Fir—Spruce Mixedwood: . .
ES 19
Fresh, Sandy—Coarse Loamy Soil Ecologlcal Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V4 V5 V6 V8 V9 V10 V11
Stocking (%) 6 3 N/A 3 10 8 17
Stocking Range | 0—-35 | 0-20 N/A 0-6 0-25 | 0-25 | 0-75
Stems per ha 3900 200 N/A 100 900 700 1200

V10,V1land V5arethec haracteristicveg etationtypeswith  V4,V6,V8,and V9ascommon
inclusions onthis ecosite.

Tremb ling aspen dominates the ecosite with v ar ying amounts of balsam fir ,white bir ch, white
spruce, black spruce andjack pine.

Thisecositehasalo  wpr obability of sufficientn ~ umberanddistrib ~ utionofb lacksprucead vance
growthto regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
« basal area of black spruce inthe original stand

andinversely related to:
« percentcover of herbaceous species
« percent cover of broadleaf litter

* percentcanopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Information not available

Critical Comments

Woody shrub and hardwood tree competition from aspen, mountain maple, beaked hazel and balsam fir on V5,
V6, V7, V8, V9, V10, V11, V17, and V18. White birch will be a significant component of any portion of this ecosite
dominated by V4; aspen a significant component on all other sites.

Most tree species will be highly susceptible to Armillaria spp. on this site. Balsam fir, white spruce and black
spruce may also be susceptible to /nonotus tomentosus on the same sites where Armillaria spp. occurs.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Soil/site conditions limit the use of hexazinone products for chemical site preparation.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed.
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. Hardwood-Fir—-Spruce Mixedwood:
Management Interpretations Fresh, Sandy—Coarse Loamy Soil

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

ES 19

L &
Limitations 3
Characteristics o Qg;&
QO N
& ¢ F/S S
S/ S ©/E/S S
< < k X/ S IS
6/ &/ &) o /& S/ )8/ S/ 5SS &/ o
S/ LS/ &/ & S § @ N o/ S & 22
3 S/ / &/ /X /)S/ S/ &/ /S &
XSS/ S
>/ & S /& S S § S &S S S /59 -
K/ S/F/5/ /& /SC/S/E/S)F/S/& /) / &/ Sivicultural Activities
3 3 Harvesting
1 2 3 4 Renewal
4 Tending
Footnotes:

1. LFH layer is a poor seedbed.

2. Coarse textured soils are nutrient poor.

3. Potential for high surface stone content may limit equipment operability.
4

High competition with mountain maple, beaked hazel and aspen as the
principle competitors.

Opportunities

« This site is productive for all major tree species.

« Low levels of natural conifer regeneration, combined with high competition
levels, make planting of larger stock the preferred option for maintaining a
significant conifer component on this ecosite.

« Option to selectively harvest and underplant white spruce.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow )
1 = Extensive
Black spruce 1-2 3 2 = Basic
3 = Intensive
Jack pine 1-2 2 4 = Highly Intensive
Aspen 2 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Hardwood-Fir—-Spruce Mixedwood: .
ES 19
Fresh, Sandy—Coarse Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method comments
Clearcut
«Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contrib ute seed of sufficient

quantity .Howe ver,thiscuttingtec hniguema ybe
prescribed to meet other management objectives.

-Patch R See Strip/Block comment.

-Seed-tree NR Potential for natural seedingis very low due to infrequent
occurrence of black spruce in the original stand.

Shelterwood NR Black spruce is mid-tolerant to shade andis susceptible
towindthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slashremaining onthe site ma yreducetheeff ectiveness
of mechanical site preparation and seedbed/plantable
spota vailability .

Cut-to-length/Shortwood R See Tree-lengthcomment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

ES 19

Renewal Treatments

Comments

Site Preparation

High competition on this site.

»Mechanical R Tec hniques,  timing and sequencing of treatments should
be carefully considered. Chemi-mechanical site
preparation should be considered. Potential for standing
dead and down woody debris resulting from repeat
spruceb ud worminf estationishighandwillaff ~ ect
equipmentoperability and eff ectiveness.

»Chemical R Some herbicide-resistant non-crop species may occuron
thissite.

*Prescribed Bum R Se verityofb umwillaff ectveg etationresponse

Regeneration
«Natural
-AdvanceGr owth NR Blac ksprucead vancegr owthis notof sufficient quantity
ordistribution to regenerate the site.
-Seed NR Insufficientdatae  xist. Site conditionsimpl  yver ylow
levels of black spruceingress.
-\leg etative (coppice) NR Black spruce does not coppice.
* Artificial
- Planting R
-Seeding NR Smothering of seedbeds with hardwood litter will limit
success. Inaddition, the distribution, abundance and
vigor of non-crop vegetation will preclude the survival
and growth of seed origin black spruce.
- Scarification NR Insufficientdatae  xist. Site conditionsimpl  yver ylow
levels of black spruceingress.
Tending Treatments
Cleaning High competition on this site.

*Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

»Mechanical R See Manual Cleaning comment.

»Chemical R Some herbicide-resistant non-crop species may occuron

-Ground thissite.
- Aerial R See Chemical-Ground comment.
Spacing R Spacingis usually notnecessary since black spruce

natural regenerationis minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Hardwood-Fir—-Spruce Mixedwood: .
ES 19
Fresh, Sandy—Coarse Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Comments
Clearcut
*HarvestMethod
- Conventional R
- Strip/Block R Residual stand will not contrib ute seed of sufficient

quantityorg eneticquality .Howe ver, this cutting
technique may be prescribed to meetother management

objectives.
-Patch R See Strip/Block comment.
-Seed-tree NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.
Shelterwood NR Jack pine is shade intolerantand generally not suited to
this silvicultural system.
Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slashremaining onthe site ma yreducetheeff ectiveness
of mechanical site preparation and seedbed/plantable spot
availability .

Cut-to-length/Shortwood R See Tree-lengthcomment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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. Hardwood-Fir—-Spruce Mixedwood: ES 19
Management Interpretations Fresh, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments Comments
Site Preparation High competition onthis site.
*Mechanical R Tec hniques,  timingand sequencing of reatments should

be carefully considered. Chemi-mechanical site

preparation should be considered. Potential for standing
dead and downwoody debris resulting from repeat spruce
bud worminf estationishighandwillaff ~ ectequipment
operabilityandeff  ectiveness.

«Chemical R Some herbicide-resistant non-crop species may occur on
thissite.
*Prescribed Bum R Se verityofb umwillaff ectveg etationresponse
Regeneration
«Natural
-AdvanceGr owth NR Jac kpinedoesnotreg  enerateunderac  losedcanop Y.
-Seed NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.
-Veg etative (coppice) NR Jack pine does notcoppice.
« Artificial
-Planting R
-Seeding CR Shelterseedingonl y.Good selection of seedbed micr 0

siteswill contribute to success. Smothering of seedbeds

with har dwood litter will limit success. Thedistrib ution,
abundance and vigor of competitive non-crop vegetation

will affect the survival and growth of seed origin jack pine |.

- Scarification NR Insufficientdatae  xist. Conesuppl yisver ylowdueto
infrequent occurrence of jack pine in the original stand.
Regeneration levels associated with cone scattering will

be highly variable.
Tending Treatments
Cleaning High competition on this site.
«Manual R Cutting will stimulate sprouting and suckering.
«Mechanical R See Manual Cleaning comment.
«Chemical
-Ground R Some herbicide-resistant hon-crop species may occuron
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacingis usually not necessary since jack pine natural
regenerationis minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Hardwood-Fir—-Spruce Mixedwood: .
ES 19
Fresh, Sandy—Coarse Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

* Harvest Method Comments
Clearcut
*Harvest Method
-Conventional R
- Strip/Block CR Strips should be atleast 20 m wide to warm the soiland

stimulate suckering. Strip cutting can also be prescribed
tomeetothermanagementobjectives.

-Patch CR Openings 0.4 hain size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can alsobe
prescribed to meet other management objectives.

-Seed-tree NR Leaving live aspen will reduce suckering.
Shelterwood NR Aspenis shade intolerant and generally not suited to this
silvicultural system.
Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Potential for heavy slash loadings whichwillinfluence
effectiveness of site preparation. Slash remaining onthe
site will also reduce soil temperature and sucker

production.

Cut-to-length/Shortwood R See Tree-lengthcomment. ~ Concentrationof slashinr ows
by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Fresh, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

*Mechanical NR See Scarification (Section Il, Book I).

*Chemical R Chemical site preparation may be used on sites where the
residualo ver store ywillnegativel yaffectr ootsuc kering.
2,4-Dis recommended since itwill remove the overstorey
withoutdamaging the aspen roct systems.

*Prescribed Bum R

Regeneration
«Natural
-AdvanceGr owth NR Aspendoesnotreg  enerateunderac  losedcanop .
-Seed NR Aspen regeneration from seed s highly variable.
-Veg etative (coppice) R
« Artificial
-Planting NR Insufficient data and/or field e xperiencee  Xxistto
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated
toa pointwhere vegetative regeneration is unlikely or
undesirable.
-Seeding NR Insufficient data and/or field e xperiencee  Xxistto
recommend thistechnique.
- Scarification R
Tending Treatments
Cleaning High competition on this site. High initial densities and
rapid early growth of aspen suckers will ensure their
successfulrenewal.

*Manual NR

*Mechanical NR

*Chemical

-Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

freatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Spruce-Pine / Feathermoss:
Fresh, Sandy—Coarse Loamy Soil

ES 20

approximately 250 m

General Description

Overstory dominated by black spruce and jack pine. Scattered occurrences of trembling aspen,
white birch and fir. Usually shrub- and herb-poor, but may be locally rich where silt content is
higher. Soils dry to fresh, rapidly to well drained, fine to coarse sandy or coarse loamy. Primarily
on morainal and glaciofluvial parent material. Ground cover consists of feathermoss and conifer
litter.

g Soil Types
- S3, §S6, S2, SS5, S1
1315 16 Mode of Deposition
19 glaciofluvial, morainal
18 |2 Humus Form
fibrimor, humifibrimor
% > Overstorey
% black spruce, jack pine, trembling aspen, white birch,
22 33 balsam fir
Shrubs/Trees (<10 m)
black spruce, Diervilla lonicera, Linnaea borealis,
36 37 38 Vaccinium myrtilloides, Vaccinium angustifolium,
u Ledum groenlandicum
Herbs and Graminoids
Clintonia borealis, Aralia nudicaulis, Trientalis
Poor Rich borealis, Maianthemum canadense, Cornus
Nutrient Regime canadensis
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Dicranum polysetum

Moisture Regime
N
8
©
8

Very Wet

Comments

Overstory composition ranges from almost pure pine or spruce to various mixtures. Hardwood
species occur with limited cover. Characteristic V-types include V28, V29, V30, V31 V32 and V33.
Expect V20, V18 and V17 in patches where hardwood cover increases and ecosite grades into
ES21.
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Ecological Interpretations

Spruce—Pine / Feathermoss:
Fresh, Sandy—Coarse Loamy Soil

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Pr-Pw (Pj)

Pw-Pr-Bw (Po)

Pj-Sb (Bf-Bw)

Sb-Bw (P))

Sb (Ta)

Sb

ES 20

ES11

Red Pine-

White Pine-

Jack Pine:

Very Shallow Soil

V12
White Plne
Mixedwood

SS3
Very Shallow Soil
on Bedrock

Dry

ES18

Red Pine-
White Plne:
Fresh, Coarse
Loamy Soil

V13
Red Plne
Mixedwood

SS6

Shallow-
Moderately Deep/
Coarse Loamy

Dry-Fresh

ES20
Spruce-Pine/
Feathermoss:
Fresh, Sandy-
Coarse Loamy
Soil

V18

Jack Pine
Mixedwood/
Feathermoss

S3
Fresh/
Coarse Loamy

Fresh

Spruce-Pine/
Ledum/
Feathermoss:
Moist, Sandy-
Coarse Loamy
Soil

V20

Black Spruce
Mixedwood/
Feathermoss

S8
Moist/
Coarse Loamy

Moist

ES35

Poor Swamp:
Black Spruce:
Organic Soil

V34

Black Spruce/
Labrador-tea/
Feathermoss
(Sphagnum)

S12F

Wet/Organic
(Feathermoss)

Wet

Ecological and Management Interpretations

ES34

Treed Bog:
Black Spruce/
Sphagnum:
Organic Soil

V38

Black Spruce/
Leatherleaf/
Sphagnum

S12S
Wet/Organic
(Sphagnum)

Wet

Section Il




Spruce—Pine / Feathermoss: . .
ES 20
Fresh, Sandy—Coarse Loamy Soil Ecologlcal Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
=8 100 ° 100 100
.g .
k) 80 80 80
8
el > [
=N 3 60 60 60
S B
g S 40 40 40
[0}
ol O
= 20 20 ° 20
o . °
()
3 0 ° L] 0 0 °
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 100
[
.g 80 80 80
7y ° — —
I G 60 — 60 — — 60 —
c . —
8 g4o 40 40
> o
o 20 20 20
o o |® — o o | | o o |® —| —
E 0 [ ] ® 0 [ ] 0 [ ] ]
<
o/ /Q o/ /Q o/ /Q o/ /Q 9/ /Q o/ /Q
[ Nj N 2 N N N 9 S NG N 2] N
> & /¥ /5] /3 & /¥ /5] /s & /¥ /5] /&
v v v
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 479 N/A 362 N/A 464 N/A
Bf 2424 N/A 3055 N/A 679 N/A

Sphag| Fthr | Bdif | Con [Lichen|Sphag| Fthr | Bdif | Con |Lichen|Sphag| Fthr | Bdlf | Con |Lichen
1| 32 0 64 | 3 1 132]| 0 64 | 3 1 ]132]|0 64 | 3
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Spruce—Pine / Feathermoss:
Fresh, Sandy—Coarse Loamy Soil

Ecological Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

o &
N \ \ \ §° &
12) & 2 £ IS
o /& [&e/55) &
S /S R s &/RE/) L
$ & 9 FE/ oK $
> o . TS/ N >
9 v S/ NE/ S @
$ /s /L) 5/ ES) X
NS \Q/:g) NS §’\<ﬁ ey QQVJ Description of Soil and Vegetation
¢ /ES/ES/ 8/ 88/ & .
& /4 § 2 IS oL K \gq |:| Characteristic Common
ol S/ TS/ F9/) & & S
§ L/ TZ/T T & T .
F ATELETELISLTEL D - Common Inclusions
28 729 /30,31 /32733 |:| Characteristic Uncommon
13 17 3 8 40 7 S1- Dry/ Coarse Sandy
2 23 7 14 | 30 | 14 S2 - Fresh / Fine Sandy
2 1112 (12| 11 S3-  Fresh/ Coarse Loamy
2 3 3 5 SS5— Shallow — Moderately Deep / Sandy
5 5 10 8 21 | 16 SS6 — Shallow — Moderately Deep / Coarse Loamy

Selected Species Habitat Use

Forest Stage

~$°’ @ 30
S/
Species Q\Q’ (,)‘UQ\SS s’z’\ @QJ Special Habitat Preferences
Spruce Grouse (e][e]{e]
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee O|O| snags
Swainson's Thrush (e][e]{e]
Nashville Warbler O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler (e][e] nests in spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow (e][e} O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|[O| snags
Southern Red-backed Vole O|O|®|@®| downed woody debris
Meadow Vole (@) fields, grassy meadows
Marten [ J(J snags, downed woody debris
Woodland Caribou (winter) O|O| arboreal lichens
Woodland Caribou (hab. rank) [ N J
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage) (e][e]
Moose (cover) 0|0|0

QO Used Habitat

@ Preferred Habitat
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Spruce—Pine / Feathermoss: . .
ES 20
Fresh, Sandy—Coarse Loamy Soil Ecologlcal Interpretations

Successional Relationships - Natural

This ecosite is characterized by a closed, mixed jack pine - black spruce canopy. Jack pine is almost
exclusively found in the canopy, whereas black spruce is distributed throughout the canopy, sub-
canopy and sapling layers. Jack pine recruitment is restricted to the first few years after fire while
black spruce recruitment continues for at least 60 years post catastrophic disturbance. White birch,
balsam fir, trembling aspen and/or white spruce may be occasionally present in the upper two
canopies, but they are uncommon. Stand ages range from 45 to 186 years with the majority of sites
occurring between 70 to 115 years of age.

Total shrub cover is low, and ericaceous shrubs predominate (rwasdiniumspp.,Gaultheria
hispidulaandLedum groenlandicumWhenLedum groenlandicuris present it generally occurs at
moderate to high cover. Tall shrubs are of minor importance on these eddsitscrispais the

usual tall shrub found on ES20. and Non-ericaceous shrubs and herbs occur with low frequency
and/or cover. The forest floor is primarily covereddgurozium schrebeglthoughDicranum
polysetumandPtilium crista-cristensisre also frequent. Species richness, diversity and evenness
are low compared to the other ecosites.

The successional trajectory indicates increased dominance by black spruce, in both the canopy and
sub-canopy layers. Unlike ES12, black spruce recruitment into the stand remains strong and total
canopy cover does not declines over time. Recruitment of black spruce is initially contemporaneous
with jack pine and then becomes gradual or episodic. Episodic recruitment usually follows low-
intensity surface fire. This results in a dense, uneven-aged monodominant black spruce stand. Some
relict jack pine may occur in older stands. White birch which may show moderate to strong
regeneration in more open canopy sites and/or in areas of windthrow, persists in some older stands.

Tall and low shrub cover will decline over time after 100 years as canopy closure is maintained.
Herb cover declines steadily. Moss species continue to dominate the forest floor. The exception is
Vaccinium angustifoliumandLinnaea borealisvhich retain their presence and relatively high
abundance in the low shrub layer. Total herb cover is generally less than that of shrubs and also
declines, particularly in older stands.

Successional Relationships - Post-harvest
Response following harvest:

The presence of a viable black spruce or jack pine seed source from residuals or adjacent stands
will contribute to the perpetuation of those species on this ecosite. Jack pine in the original stand
will make the likelihood of jack pine ingress greater. An aspen component present in the original
canopy is likely to be maintained through vegetative suckering.

The probability of natural ingress from both jack pine and black spruce and trembling aspen ten-
years following disturbance from logging is high. Jack pine ingress is complete five years

following disturbance and removal of the canopy. Fifty percent of the ingress establishes itself

within one year after disturbance. In contrast, black spruce has an extended period of establishment;
full and half ingress for black spruce is not achieved until nine and six years after disturbance,
respectively.

Likewise a moderate probability exists for black spruce advance growth to occur in the understorey
in the undisturbed stand. Stocking of black spruce and balsam fir in the sub-canopy or as advance
growth in the understorey will be greatly reduced following canopy removal due to exposure,
sunscald and increased droughtiness of the site.
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. . Spruce—Pine / Feathermoss:
Ecological Interpretations Fresh, Sandy—Coarse Loamy Soil ES 20

Proliferation of woody shrubs is uncommon but the presence and cover of ericaceous shrubs ir
deeper soil pockets will be enhanced. Exposed feathermoss quickly dies following removal of tt
overstorey.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for black spruc
and jack pine. If jack pine is present in the original stand, its presence in the future stand may b
enhanced by scarification on the site. Soil disturbance will stimulate the establishment and grov
of woody shrubs and will stimulate hardwood suckering especially from aspen. Buried branch p
will root and revegetate new plants. Ericaceous shrubs will increase in abundance by sprouting
from rhizomes.

Response following harvest and prescribed fire:

Following fire, the growth of ericaceous shrubs (blueberry) and herbs (fireweed) is stimulated.
These species can quickly dominate the site within two years. Moderate to high intensity surfac
fires will be effective in reducing future competition from woody shrubs and exposing a mineral
soil seedbed suitable for conifer establishment. Prescribed fire will destroy any black spruce or
balsam fir advance growth and will usually girdle any seedling jack pine. Moderate to severe
intensity surface fires will completely remove the surface organic horizons and kill any hardwoo
shrubs or aspen present on the cutover.

Ericaceous shrubs will sprout following light intensity fires but sprouting is suppressed by high
intensity, severe fires.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
s1 13.0 18.3 19.3
S2 11.9 16.9 20.1
S3 14.8 17.5 17.7
SS5 10.8 16.2 16.9
SS6 13.6 16.7 17.9
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Spruce—Pine / Feathermoss: . .
ES 20
Fresh, Sandy—Coarse Loamy Soil Ecologlcal Interpretations

Black Spruce Advance Regeneration

Vegetation Type

V28 V29 V32 V33
Stocking (%) 6 34 32 24
Stocking Range | 0-30 | 5-70 | 0-80 | 0-85
Stems per ha 300 4700 3100 2500

V28 and V32 are the characteristic vegetation types with V29 and 33 as common inclusions.
This ecosite is dominated by black spruce and jack pine with scattered stems of other species.

Where black spruce dominates the original stand, there is a moderate possibility of advance growth
being present in numbers and distribution to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
«basal area of black spruce in the original stand

and inversely related to:
« percent cover of herbaceous species
« percent cover of broadleaf litter

* percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Probability Class
V- <21% H- 61 - 80%
Seedbed Sh Pj Po L- 21-40% X- >80%
Condition M- 41 - 60%

Species and Height Class

>1.0 <1.0 >1.0 <1.0 >1.0
X X H H Density Class

Duff <300
1300 - 1000

Mineral Soil Insufficient Data [ 1001 - 5000
[ 5001 - 10000

Burned Insufficient Data > 10000

This ES supports abundant natural regeneration of all three major species.

Jack pine dominates the overstorey, both in terms of density and time of establishment. Jack pine ingress is
complete five years after disturbance, and half of it establishes within one year after disturbance.

Black spruce is the dominant species in the understorey, and has an extended period of establishment. Full and
half-ingress is not achieved until nine and six years after disturbance, respectively.

These results suggest that natural regeneration will provide a two-storied stand, with an overstorey of jack pine
and an understorey of black spruce. Eventually, the jack pine will mature and fall out of the overstorey and the
black spruce will assume dominance again.

Critical Comments

* Moderate competition may be expected from green alder, willow and aspen (where it exists in the original stand).

« Ecosites supporting V30, V31, V32 and V33 are moderately susceptible to spruce budworm infestation.
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: Spruce—Pine / Feathermoss: =¥y
Management Interpretations Fresh, Sandy—Coarse Loamy Soil

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

L &
Limitations 3
Characteristics o Qg;&
QO S &
b“o S -QQ) 0}0 $ %\}
< < R L/ & IS
6/ &/ &) o /& S/ )8/ S/ 5SS &/ o
K N S & < $ § < S o/ S & 2
3 & N O S/ ) 'S Ny AN N g > §$ g
XSS/ S
>/ & S /& S S § S &S S S /59 -
K/ S/F/5/ /& /SC/S/E/S)F/S/& /) / &/ Sivicultural Activities
2|3 3 Harvesting
1 2 3 3 3 3 Renewal
3 Tending
Footnotes:

1. LFH layer is a poor seedbed.
2. Coarse textured soils are nutrient poor.

3. Shallow soils (20 to 50 cm) susceptible to erosion, seasonal drought/desiccation, windthrow and low nutrient
levels.

Opportunities

Option for jack pine and/or black spruce seed tree and prescribed fire treatment.

Careful logging to preserve black spruce advance growth, combined with moderate to high levels of jack pine and
black spruce ingress, is an effective lower cost regeneration strategy.

Cone scattering of jack pine with light site preparation is suitable for this low competition site.

Planting red and white pine on fresher sites possible.

Planting conifer on sites with shallower organic matter depths will require no site preparation.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1-2 3 2 = Basic
3 = Intensive
Jack pine 1-2 1 4 = Highly Intensive
Aspen 2 (2)*

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).

Section Il
Ecological and Management Interpretations



Spruce—Pine / Feathermoss: .
ES 20
Fresh, Sandy—Coarse Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

» Harvest Method Comments
Clearcut
« Harvest Method

- Conventional R

- Strip/Block R Site conditions are not conducive to regeneration by this
technique. However, this cutting technique may be
prescribed to meet other management objectives.

- Patch R See Strip/Block comment.

- Seed-tree R Group seed tree is the most commonly used technique

Ensure there is adequate distribution of black spruce in
the portion of the stand where seed tree system is being
prescribed.

Shelterwood NR Black spruce is mid-tolerant to shade and susceptible tp
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R
Tree-length R
Cut-to-length/Shortwood R

Renewal Treatments

Site Preparation Low competition on this site. Trembling aspen and whitg
birch may be locally abundant.

[=}

* Mechanical R Techniques, timing and sequencing of treatments shou
be carefully considered to inhibit establishment of non-
crop vegetation.

* Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

« Prescribed Burn R Severity of burn will affect vegetation response.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Spruce—Pine / Feathermoss:
Fresh, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

ES 20

Renewal Treatments Comments
Regeneration
 Natural
- Advance Growth R Moderate levels of advance growth. May require
supplemental artificial regeneration.
- Seed R Low to moderate levels of black spruce ingress. May
require supplemental artificial regeneration.
- Vegetative (coppice) NR Black spruce does not coppice.
« Artificial
- Planting R
- Seeding R Moderate potential for aerial seeding. An abundant
supply of seed from slash is necessary to supplement the
aerial seeding. Use site preparation to create sufficient
suitable seedbed.
- Scarification NR Low to moderate levels of black spruce ingress.
Tending Treatments
Cleaning Low competition on this site and cleaning is not usually
required. Trembling aspen and white birch may be
locally abundant.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of hon-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical
- Ground R Some herbicide-resistant non-crop species may occur on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since black spruce

natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Spruce—Pine / Feathermoss: .
ES 20
Fresh, Sandy—Coarse Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Ccomments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

guantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree CR Jack pine seed tree systems are only to be used in

conjunction with a post-harvest prescribed burn which
creates 50% net mineral soil exposure well distributed
across the site.

Shelterwood NR | Jack pine is shade intolerant and generally not suited tg
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Leaving cone-bearing tops on site will contribute to
success of natural seeding/scarification treatments for jack
pine. See Cut-to-Length/Shortwood comment.

Cut-to-length/Shortwood R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Spruce—Pine / Feathermoss:
Fresh, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

ES 20

Renewal Treatments

Comments

Site Preparation

Low competition on this site. Trembling aspen and whit¢
birch may be locally abundant.

h

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered to inhibit establishment of non-
crop vegetation.

» Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn R Severity of burn will affect vegetation response.
Prescribed burning is required when using the seed treg
silvicultural system.

Regeneration
* Natural
- Advance Growth NR Jack pine does not regenerate under a closed canopy.
- Seed R High levels of jack pine ingress.
- Vegetative (coppice) NR | Jack pine does not coppice.
« Artificial
- Planting R Natural seed and/or seeding are preferred options.
Ingress will preclude density and distribution control
obtained from planting.
- Seeding R Good distribution of mineral soil seedbeds will contributg
to success.
- Scarification R Insufficient data exist. Site conditions imply high levels
of ingress.
Tending Treatments
Cleaning Low competition on this site and cleaning is not usually
required. Trembling aspen and white birch may be locally
abundant.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing may be required to control crop tree spacing

when seeding techniques (artificial or natural) have beg
employed to establish crop.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 20 Spruce—Pine / Feathermoss:

Fresh, Sandy—Coarse Loamy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

by single grip harvesters will create an uneven

* Harvest Method Comments
Clearcut
« Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil and
stimulate suckering. Strip cutting can also be prescribed
to meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable tg
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR | Aspen is shade intolerant and generally not suited to thjs
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Potential for heavy slash loadings will influence
effectiveness of site preparation. Slash remaining on the
site will also reduce soil temperature and sucker
production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in roys

distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Spruce—Pine / Feathermoss:
Fresh, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

ES 20

treatment.

* Mechanical NR See Scarification (Section II, Book I).
« Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorey
without damaging the aspen root systems.
* Prescribed Burn R
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R There may be insufficient aspen on this site to achieve
management objectives.
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated to
a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R There may be insufficient aspen on this site to achieve
management objectives.
Tending Treatments
Cleaning Low competition on this site. High initial densities and
rapid early growth of aspen suckers will ensure their
successful renewal.
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 21 Fir—Spruce Mixedwood:
Fresh, Coarse Loamy Soil

General Description

Dominated by balsam fir, white spruce and black spruce with mixtures of trembling aspen and
white birch. Coniferous component exceeds 50% of the canopy. Typically shrub- and herb-poor
with abundant feathermoss; Acer spicatum may be locally abundant. Soils fresh, well drained,
coarse loamy. Occurring predominantly on morainal and glaciofluvial material. Ground cover
consists of broadleaf litter, feathermoss, conifer and wood.

Soil Types
2 g S3, SS6
15 16 Mode of Deposition
120 morainal, glaciofluvial
8 e 24 2 Humus Form
17 fibrimor, humifibrimor
26 29 Overstorey
30 balsam fir, white spruce, black spruce, trembling aspen,
white birch
Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Diervilla lonicera,
" . " Lonicera canadensis, Rubus pubescens, Linnaea
3 borealis, balsam fir, white birch, trembling aspen
Herbs and Graminoids
Aster macrophyllus, Streptopus roseus, Aralia
Poor Rich nudicaulis, Viola renifolia, Galium triflorum,
Nutrient Regime Clintonia borealis, Trientalis borealis, Maianthemum
canadense, Cornus canadensis
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Rbytidiadelpbus triquetrus

Dry

23 32

22 33

Moisture Regime

34

Very Wet

Comments

Extremely variable and dynamic ecosite in terms of forest cover. Characteristic V-types include
V14, V15, V16 and V19 but expect to encounter V24 and V25 in patches. Spruce budworm drives
many aspects of stand dynamics. This ecosite may also occur on toe and lower slope positions
with S2 and occasionally S1 soils. May include tolerant hardwoods such as yellow birch, red maple
and sugar maple in Site Regions 48, 4W and 5S.
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Ecological Interpretations

Fir—Spruce Mixedwood:
Fresh, Coarse Loamy Sail

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Sb-Pj (Po)

Po-Sb-Pj (Bw)

Ce-Bf (Sbh-Po)

Bf-Sw (Po-Sb)

Po-Bf-Bw (Sb)

Ce-Sb (Bf)

Ce-Sb (Ta)

ES12

Black Spruce-
Jack Pine:

Very Shallow Soil

V30

Jack Pine-

Black Spruce/
Blueberry/Lichen

SS2
Exremely Shallow
Soil on Bedrock

Dry

ES19
Hardwood-Fir-
Spruce
Mixedwood:
Fresh, Sandy-
Coarse Loamy
Soil

Vi1

Trembling Aspen-
Conifer/Blueberry/
Feathermoss

SS6

Shallow-
Moderately Deep/
Coarse Loamy

Dry-Fresh

ES17

White Cedar:
Fresh-Moist,
Coarse-Fine
Loamy Soil

V21

Cedar (inc.
Mixedwood)/
Mountain Maple

S3
Fresh/
Coarse Loamy

Fresh

ES21
Fir-Spruce
Mixedwood:
Fresh, Coarse
Loamy Soil

V16

Balsam Fir-
White Spruce
Mixedwood/
Feathermoss

S3

Fresh/
Coarse Loamy

Fresh

ES23
Hardwood-Fir-
Spruce
Mixedwood:
Moist, Sandy-
Coarse Loamy
Soil

V6

Trembling Aspen
(White Birch)-
Balsam Fir/
Mountain Maple

S8

Moist/
Coarse Loamy

Moist

ES17

White Cedar:
Fresh-Moist,
Coarse-Fine
Loamy Soil

V21
Cedar (inc.
Mixedwood)/

Mountain Maple

S8
Moist/
Coarse Loamy

Moist

Ecological and Management Interpretations

ES37

Rich Swamp:
Cedar (Other
conifer):
Organic Soil

V22

Cedar (inc.
Mixedwood)/
Speckled Alder/
Sphagnum

S128

Wet/Organic
(Sphagnum)

Wet
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Fir—Spruce Mixedwood: . .
ES 21
Fresh, Coarse Loamy Soil Ecologlcal Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 1021 N/A 948 N/A 2177 N/A
Bf 4892 N/A 1155 N/A 2258 N/A

Sphag| Fthr | Bdif | Con [Lichen|Sphag| Fthr | Bdif | Con |Lichen|Sphag| Fthr | Bdlf | Con |Lichen
35 | 35 0 21| 4 35 (3 | 0 21| 4 35|13 | 0 21| 4
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Vegetation and Soil Type Relationships
(number of plots with defined combinations)

QQ'
S
< N N
> So/ & >
v /S S/SS/S ) /S
S S o8/ § N N
S /gL o N &
S F /SE/ S IS &
S N §Qé}7 g /& N o ) ]
S & 'gb\ NAD) $ Description of Soil and Vegetation
< SIYANES ¢ / &L/ S8 L
§ Z’Q §F& & /EE/ I8 |:| Characteristic Common
¥ /& )EE)E ) EF/ES .
N S LSS SELYE - Common Inclusions
14 715716 717 /18 /19 |:| Characteristic Uncommon
13| 9 | 10 S3-  Fresh/ Coarse Loamy
11 7 8 SS6 — Shallow — Moderately Deep / Coarse Loamy

Selected Species Habitat Use

| Forest Stage_|
'SQ’ @ 0@
Species Q& @(g\@@g éb Special Habitat Preferences

Spruce Grouse 0|0
Great Grey Owl
Black-backed Woodpecker O|O| snags
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee O|O| snags
Swainson's Thrush O|0|0
Nashville Warbler O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow (@] O|O| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|O|@®|@®| downed woody debris
Meadow Vole (@] fields, grassy meadows
Marten O|@®|®| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank) (o][e)
White-tailed Deer (forage) O|0 (@]
White-tailed Deer (cover) oee
Moose (forage) (e][e]
Moose (cover) o0 e

Q Used Habitat @ Preferred Habitat
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Fresh, Coarse Loamy Soil Ecologlcal Interpretations

Successional Relationships - Natural

These stands are often dominated by balsam fir, white spruce and black spruce in the canopy with
mixtures of trembling aspen and white birch. Balsam fir is the most frequent and abundant species
and may occasionally occur as pure stands. Total tree cover remains high during much of this
stands existence. This ecosite is typically shrub and herb poor. The tall and low shrub layers are
usually dominated by balsam fir although white birch, trembling aspen and black spruce can also
occur in the sapling layer on this ecosite. Stand age varies from 43 to 177 years with the majority of
sites occurring in the 70 to 100 year range.

Tall shrubs are frequent and occur at low cover in most stands. Ericaceous shrubs are typically
uncommon. The low shruBjervilla lonicera, is commonly encountered throughout the life of this
stand Rosa aciculariandRibesspp. are common but not abundant. The herb layer is floristically
rich and total cover can be quite high (>30 percent) although any one individual species cover is
low. Moss species richness is also higleurozium schrebeis the most ubiquitous and occurs at
moderate cover.

In the absence of the spruce budworm, the overall successional trajectory for these stands is toward
a more open, uneven-aged canopy of mixed species composition. The hardwood component is
slowly replaced by coniferous species, particularly, white spruce and balsam fir. The oldest stands
are uneven-aged and show strong conifer regeneration in the sub-canopy and seedling layers. The
canopy cover decreases as sub-canopy cover increases. At extended rotations, white spruce will
form a super-canopy with a main canopy of balsam fir, white birch and black spruce. White spruce
rarely forms pure stands. Tall shrub frequency and cover (particAleelyspicatunandCorylus

cornutg increase with age whilacciniumspp. abundance decreases past 60 years of age. These
stands become essentially self-regenerating. Species richness, diversity and evenness remain high
in older stands on this ecosite.

Balsam fir is favored by gap creation in previous trembling aspen dominated mixedwoods. At even
older ages (140 years ) and in the absence of fire, sparse regeneration of the hardwood components
results in an increasing dominance by woody shrubs and shade tolerant conifers such as balsam fir.
The balsam fir sub-canopy component in aspen dominated stands eventually grows through into the
main canopy. Species richness, diversity and evenness increase marginally over time. Mean tree
species richness, diversity and evenness all increase over time, indicating the increasingly ‘mixed’
nature of the canopy-sub-canopy as stands age.

The presence of spruce budworm on the landscape is a critical component in directing succession
of these balsam fir dominated ecosystems. Periodic infestations of spruce budworm can kill 70 to
100 percent of all balsam fir stems and between 10 to 40 percent of all white spruce stems in the
overstorey. This is provided that defoliation extends through five or more years. Spruce budworm
outbreaks tend to be self-propagating once initiated with outbreak severity positively correlated
with the proportion of balsam fir in the canopy. Trees that do survive defoliation usually become
weakened and are susceptible to root rot and wind-throw.

Succession following spruce budworm infestation is different than that following fire because the
budworm does not usually eliminate all balsam fir stems on the site. Canopy removal releases
balsam fir and white/black spruce seedlings in the understorey often favoring the spruce
component. The removal of the canopy may also favor the regeneration of more shade tolerant
woody tall shrubs such @ger spicatumandCorylus cornutavhich exist in the understorey. These
woody shrubs often suppress or reduce any further balsam fir regeneration on the forest floor.
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Successional Relationships - Post-harvest
Response following harvest:

Post-harvest successional patterns are extremely complex and difficult to predict due to the
combined interaction of soil/site conditions, original stand conditions, season of harvest and
severity and duration of the harvest activity. Following harvest, aspen and white birch increase |
density and dominance due to rapid sprouting and suckering from any remaining stems. Remo
of the overstorey results in the reproduction and growth of wood shrubs and the herbaceous lay
Balsam fir seedlings are released and new seedbeds for balsam fir are created by disturbance
mineral floor.

The protection of conifer advance growth often will result in stand development patterns and
compositions similar to that following wildfire; however, the prevalent species in the post-loggin
cover type is balsam fir due to lack of a spruce seed source and a sufficient quantity and quality
receptive seedbed for white and black spruce. This ecosite has a low probability of sufficient
number and distribution of black spruce advance growth to form a significant component of the
new stand. Careful logging techniques will result in a mixedwood stand condition where balsan
is a significant component.

Response following harvest and mechanical site preparation:

Following harvest, aspen and white birch increase in density and dominance due to rapid sprou
and suckering. Removal of the overstorey results in the reproduction and growth of wood shrub
and the herbaceous layer. Mechanical site preparation stimulates hardwood suckering and sprc
of shrubs — especiallgorylus cornutaby stimulating reproduction from underground sprouts.
Disc trenching, blading and use of a brush blade will reduce the cover and abundance of the
Corylus cornutabut will have minimal effect oAcer spicatumHowever, mechanical site
preparation on these sites is very effective in reducing the proportion of balsam fir in the new st
arising from advance growth present at time of harvest. Post-harvest advance regeneration of
balsam fir which survives following mechanical site preparation is generally of poor quality.

Response following harvest and prescribed fire:

High intensity severe prescribed burns will effectively reduce the density and dominance of asp
and white birch in the regeneration phase as wdlkas spicatunandCorylus cornutalLow

intensity prescribed fire will stimulate the regeneration ofGbeylus cornutabut repeat summer
fires will exhaust stored food reserves and reduce its ability to re-sprout. Prescribed fire on this
generally creates exceptional seedbed conditions for a variety of grass species and wild raspbe
which colonize via rhizomes and seeds. Prescribed fire of existing grass will stimulate seeding.
Prescribed fire is successful in eliminating balsam fir regeneration and advance growth; the dec
of impact is related to severity and intensity of the burn.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sh Pj Po
s3 14.8 17.5 17.7
SS6 13.6 16.7 17.9
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Black Spruce Advance Regeneration

Vegetation Type

V14 V16 V19
Stocking (%) N/A N/A 23
Stocking Range N/A N/A 0-75
Stems per ha N/A N/A 1200

V14 is the characteristic vegetation type with V19 and V16 as common inclusions.

Balsam fir, white spruce, and black spruce dominate the ecosite with trembling aspen and white
birch present in varying proportions.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
«basal area of black spruce in the original stand

and inversely related to:
« percent cover of herbaceous species
« percent cover of broadleaf litter

«percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Probability Class
V- <21% H- 61 -80%
Seedbed Sb Pj Po L- 21-40% X- >80%
Condition M- 41 - 60%

Species and Height Class

>1.0 <1.0 >1.0 <10 >1.0

ﬂ ﬂ X Density Class
Duft <300
[ 300 - 1000
Mineral Soil Insufficient Data [ 1001 - 5000
[ 5001 - 10000
Burned Insufficient Data BN > 10000

Critical Comments

Moderate woody shrub and hardwood tree competition from mountain maple, beaked hazel and balsam fir on
V14, V15, V16, and V19. Calamagrostis canadensis is often abundant following harvest when excessive
amounts of soil

Most tree species will be highly susceptible to Armillaria spp. on this site. Balsam fir, white spruce and black
spruce may also be susceptible to /nonotus tomentosus on the same sites where Armillaria spp. occurs.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Soil/site conditions limit the use of hexazinone products for chemical site preparation.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed.
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Site Characteristics, Limitations and Hazard Potential

Hazard Potential

L &
Limitations 3
Characteristics o Qg;&
QO N
& ¢ F/S S
b"o s N o}é’ Sy %s'
) < R L/ & <
6/ &/ &) o /& S/ )8/ S/ 5SS &/ o
K N S & < $ § < S o/ S & 2
2/ /) ) S /) s /S / S/ X))S) S/ TS/ S &
XSS/ S
>/ & S /& S S § S &S S S /59 -
K/ S/F/5/ /& /SC/S/E/S)F/S/& /) / &/ Sivicultural Activities
3|13 ]| 4 3 Harvesting
112|3|4 513 3 3 Renewal
3 5 Tending
Footnotes:

1. LFH layer is a poor seedbed.
2. Coarse textured soils are nutrient poor.

3. Shallow soils (20 to 50 cm) susceptible to erosion, seasonal drought/desiccation, windthrow and low nutrient
levels.

4. Potential for high surface stone content may limit equipment operability.

Moderate competition with mountain maple, beaked hazel, balsam fir and aspen as the the principle
competitors.

Opportunities

This ecosite may support, and be managed for, tolerant hardwoods in the southwestern part of region.

This ecosite can also be managed to support forests dominated by balsam fir, white birch, and/or white spruce.

White spruce and black spruce seed trees, combined with site preparation for mineral soil exposure, can augment
conifer regeneration levels.

Use prescribed fire after harvest to eliminate dense balsam fir advance growth and create plantable spots or
stimulate aspen suckering.

Browse production potential is high, both before and after harvest.

This ecosite may provide winter shelter for moose depending upon the habitat mosaic.

Stands associated with this ecosite have a high degree of structural diversity contributing to their importance as
potential habitat for small mammals, furbearers and a large number of songbirds.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow )
1 = Extensive
Black spruce 1-2 3 2 = Basic .
3 = Intensive
Jack pine 1 3 4 = Highly Intensive
Aspen 2 (1)*

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
« Harvest Method

Comments

Clearcut
« Harvest Method
- Conventional

- Strip/Block

- Patch

- Seed-tree

Shelterwood

Selection

NR

NR

NR

An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave strip
is necessary to determine potential of this treatment.
Strip width should be less than 40 m due to soil
moisture regime. This cutting technique may also be
prescribed to meet other management objectives.

An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave patch
is necessary to determine potential of this treatment.
Careful consideration must be given to the size and
configuration of patches due to soil moisture regime.
This cutting technique may also be prescribed to meet
other management objectives.

Potential for natural seeding is very low due to
infrequent occurrence of black spruce in the original
stand. Potential for seasonal drought will further limit
the success of this treatment.

Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

See Shelterwood comment.

Logging Method

Full-tree

Tree-length

Cut-to-length/Shortwood

R

Slash remaining on the site may reduce the
effectiveness of mechanical site preparation and
seedbed/plantable spot availability.

See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fir—Spruce Mixedwood:
Fresh, Coarse Loamy Sail

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

Site Preparation

Moderate competition on this site.

ES 21

regeneration is minimal.

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered. Chemi-mechanical site
preparation should be considered. Potential for standing
dead and down woody debris resulting from repeat spruce
budworm infestation is high and will affect equipment
operability and effectiveness.

« Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration

 Natural

- Advance Growth NR Black spruce advance growth is not of sufficient quantity
or distribution to regenerate the site.

- Seed R Moderate levels of black spruce ingress. May require
supplemental artificial regeneration. (Note: all data
obtained from V19 - Characteristic Uncommon)

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R

- Seeding NR Smothering of seedbeds with hardwood litter will reduce
seeding success.

- Scarification NR Moderate levels of black spruce ingress.

Tending Treatments

Cleaning Moderate competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

« Chemical R Some herbicide-resistant non-crop species may occur on

- Ground this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since black spruce natural

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequept

occurrence of jack pine in the original stand.

Shelterwood NR Jack pine is shade intolerant and generally not suited td
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fir—Spruce Mixedwood:
Fresh, Coarse Loamy Sail

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

Site Preparation

Moderate competition on this site.

ES 21

regeneration is minimal.

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered. Chemi-mechanical site
preparation should be considered. Potential for standing
dead and down woody debris resulting from repeat spruce
budworm infestation is high and will affect equipment
operability and effectiveness.

* Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration
* Natural
- Advance Growth NR Jack pine does not regenerate under a closed canopy.
- Seed NR Low levels of jack pine ingress.
- Vegetative (coppice) NR | Jack pine does not coppice.
« Artificial
- Planting R
- Seeding CR Shelter seeding only. Good selection of seedbed micro
sites will contribute to success. Smothering of seedbeds
with hardwood litter will limit success. The distribution,
abundance and vigour of competitive non-crop vegetatipn
will affect the survival and growth of seed origin jack
pine.
- Scarification NR Low levels of jack pine ingress.
Tending Treatments
Cleaning Moderate competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since jack pine natural

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

« Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block CR Strip width should be at least 20 m to warm the soil and

stimulate suckering. Strip cutting can also be prescribeg
to meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR | Aspen is shade intolerant and generally not suited to th
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Potential for heavy slash loadings will influence
effectiveness of site preparation. Slash remaining on the
site will also reduce soil temperature and suckering.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in ro

by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
Ecological and Management Interpretations



Management Interpretations

Fir—Spruce Mixedwood:
Fresh, Coarse Loamy Sail

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

ES 21

* Mechanical NR See Scarification (section II, Book I).
* Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering,
2,4-D is recommended since it will remove the overstorgy
without damaging the aspen root systems.
* Prescribed Burn R
Regeneration
 Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
-\egetative (coppice) R There may be insufficient aspen on this site to achieve
management objectives.
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting aspen seedlings may
be considered when existing aspen has deteriorated to|a
point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R There may be insufficient aspen on this site to achieve
management objectives.
Tending Treatments
Cleaning Moderate competition on this site. High initial densities
and rapid early growth of aspen suckers will ensure thejr
successful renewal.
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Spruce-Pine / Ledum | Feathermoss:
Moist, Sandy—Coarse Loamy Soil

ES 22

approximately 250 m

General Description

Overstory dominated by black spruce and jack pine. Trembling aspen, white birch, white spruce
and balsam fir may also occur. Moderately shrub-and herb-poor. Soils moist, sandy to coarse loamy;
developed predominantly on morainal, glaciofluvial and lacustrine parent material. Ground cover
consists of feathermoss, conifer litter and Sphagnum.

g Soil Types

i S7, S8, SS8

1315 16 Mode of Deposition

19 morainal, glaciofluvial, lacustrine

1 2 28 Humus Form

humifibrimor, fibrimor

Overstorey

23 3 black spruce, jack pine, trembling aspen, white birch,

[€) a 3 white spruce, balsam fir

Shrubs/Trees (<10 m)

Ledum groenlandicum, black spruce, Sorbus decora,

36 37 38 balsam fir, Rosa acicularis, Gaultberia bispidula,

w Vaccinium myrtilloides, Vaccinium angustifolium,

Linnaea borealis

Herbs and Graminoids

Poor Rich Aralia nudicaulis, Equisetum sylvaticum, Coptis

Nutrient Regime trifolia, Cornus canadensis, Maianthemum canadense

Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Dicranum polysetum,
Polytrichum commune, Sphagnum capillifolium

Moisture Regime

Very Wet

Comments

Relatively uniform ecosite. Characteristic V-types include V33 and V34. Expect V19, V20 and V35
to occur less frequently, and rarely V37. Often associated with lower and toe slope positions. Soils
may grade to very moist conditions and peaty phase (S11).
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Spruce-Pine / Ledum | Feathermoss:
Moist, Sandy—Coarse Loamy Soil

Typical Ecosite Sequence on Sandy Glaciolacustrine Soil Material

Typical Landscape Associations

ES 22

Ecological and Management Interpretations

Pr-Pw Pr-Pw-Pw Sb-Bw-Pj (Bf) Sb (Pj) Sb -Ta Stunted Sb
ES15 ES15 ES14 ES22 ES36 ES34
Red Pine- Red Pine- Pine-Spruce Spruce-Pine/ Intermediate Treed Bog:
White Pine: White Pine: Mixedwood: Ledum/ Swamp: Black Spruce/
Sandy Soil Sandy Soil Sandy Soil Feathermoss: Black Spruce Sphagnum:
Moist, Sandy- (Tamarack): Organic Soil
Coarse Loamy Organic Soil
Soil
Va7 V12 V18 V33 V23 V38
Red Pine Conifer White Pine Jack Pine Black Spruce/ Tamarack Black Spruce/
Mixedwood Mixedwood/ Feathermoss (Black Spruce)/ Leatherleaf/
Feathermoss Speckled Alder/ Sphagnum
Labrador-tea
S1 S2 S2 S7 S12F S12S
Dry/ Fresh/ Fresh/ Moist/Sandy Wet/Organic Wet/Organic
Coarse Sandy Fine Sandy Fine Sandy (Feathermoss) (Sphagnum)
Dry Dry Moderately Moist Wet Wet
Fresh
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Spruce-Pine / Ledum | Feathermoss:
Moist, Sandy—Coarse Loamy Soil

ES 22

Ecological Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 4252 N/A 3411 N/A 1310 N/A
Bf 872 N/A 4058 N/A 1444 N/A
Seedbed
Sphag| Fthr BdIf Con |Lichen|Sphag| Fthr Bdlf Con [Lichen|Sphag| Fthr Bdlf Con |Lichen
5 25 0 69 1 5 25 0 69 1 5 25 0 69 1
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Ecological Interpretations

Spruce-Pine / Ledum | Feathermoss:
Moist, Sandy—Coarse Loamy Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

N\
o /& /N \
& /4
E/s&/S /S
& 5SS/ S S
< TS/ S S
F/FS/E /&
& /YRS /S
g /s o S /S Description of Soil and Vegetation
S /S8S/Ss /8
\@Q f’@s \\f"’@“ \f’@\s |:| Characteristic Common
& /EF/ T/ FF _
VKL IKEIST - Common Inclusions
33734719720 |:| Characteristic Uncommon
9 8 2 S7-  Moist / Sandy
10 | 12 | 10 S8 -  Moist / Coarse Loamy
11 3 3 8 SS8 — Shallow — Moderately Deep / Mottles — Gley

Selected Species Habitat Use

Forest Stage

SIS,
EISEIS,
Species Q\Q’ @‘§§@§ o*‘b Special Habitat Preferences
Spruce Grouse O|0|0
Great Grey Owl @ @ | tamarack bogs preferred for nesting (use nests of other raptors)
Black-backed Woodpecker @@ snags
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee @@ snags
Swainson's Thrush 0O|0|0
Nashville Warbler 0O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler O|0 nests in spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow [e][e] O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|O|@®|@®| downed woody debris
Meadow Vole (@] fields, grassy meadows
Marten O|@®|@®| snags, downed woody debris
Woodland Caribou (winter) O|O| arboreal lichens
Woodland Caribou (hab. rank) L JCJL )
White-tailed Deer (forage) O|0
White-tailed Deer (cover)
Moose (forage) O|0 (o]
Moose (cover) O|0|O

Q Used Habitat

@ Preferred Habitat
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Spruce-Pine / Ledum | Feathermoss: . .
ES 22
Moist, Sandy—Coarse Loamy Soil Ecological Interpretations

Successional Relationships - Natural

This ecosite is characterized by a closed, mixed jack pine - black spruce canopy. Jack pine is almost
exclusively found in the canopy, whereas black spruce is distributed throughout the canopy, sub-
canopy and sapling layers. Jack pine recruitment is restricted to the first few years after fire while
black spruce recruitment continues for at least 60 years post catastrophic disturbance. White birch,
balsam fir, trembling aspen and/or white spruce are often present in the upper two canopies as well
as in the sapling layer. Stand ages range from 45 to 186 years with the majority of sites occurring
between 70 to 115 years of age.

Total shrub cover is low, and ericaceous shrubs predominate (Wagdiniumspp.,Gaultheria
hispidulaandLedum groenlandicuinLedum groenlandicuns often present on moist sites and
generally occurs at moderate to high cover. Tall shrubs are of greater importance on these ecosites.
Alnus crispaandAmelanchierspp. are often found on ES22 but are usually found at low cover.
Non-ericaceous shrubs and herbs occur with low frequency and/or cover. The forest floor is
primarily covered byPleurozium schrebealthoughDicranum polyseturandPtilium crista-

cristensisare also frequent. Species richness, diversity and evenness are low compared to the other
ecosites.

The successional trajectory indicates increased dominance by black spruce, in both the canopy and
sub-canopy layers. Unlike ES12, black spruce recruitment into the stand remains strong and total
canopy cover does not declines over time. Recruitment of black spruce is initially contemporaneous
with jack pine and then becomes gradual or episodic. Episodic recruitment usually follows low-
intensity surface fire. This results in a dense, uneven-aged monodominant black spruce stand.

Some relict jack pine may occur in older stands. White birch which may show moderate to strong
regeneration in more open canopy sites and/or in areas of windthrow, persists in some older stands.
Balsam fir regenerates well in the understorey beginning at or about 30 years of age provided a
seed source is nearby. A slight increase in tree level diversity occurs at older ages reflecting the
higher frequency of white birch, trembling aspen and balsam fir.

It has been speculated that mixed jack pine - black spruce stands represent a successional stage
towards fir-spruce dominance. However, regional data demonstrates that although balsam fir is
often present in the sapling layer it seldom enters the canopy of older stands. Differential mortality
of balsam fir on this ecosite may be attributable to the combined effects of low nutrient availability,
ungulate herbivory, and spruce budworm infestation.

Tall and low shrub cover will decline over time after 100 years as canopy closure is maintained.
Herb cover declines steadily. Moss species continue to dominate the forest floor. The exception is
Vaccinium angustifoliumandLinnaea borealisvhich retain their presence and relatively high
abundance in the low shrub layer. Total herb cover is generally less than that of shrubs and also
declines, particularly in older stands.

Successional Relationships - Post-harvest
Response following harvest:

The presence of a viable black spruce or jack pine seed source from residuals or adjacent stands
will contribute to the perpetuation of those species on this ecosite. Jack pine in the original stand
will make the likelihood of jack pine ingress greater. An aspen component present in the original
canopy is likely to be maintained through vegetative suckering while birch will be maintained
through seed origin reproduction.
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A moderate probability exists for black spruce advance growth to occur in the understorey in the
undisturbed stand. Stocking of black spruce and balsam fir in the sub-canopy or as advance gr
in the understorey will be greatly reduced following canopy removal due to exposure, sunscald
increased droughtiness of the site.

Proliferation of woody shrubs is common and the presence and cover of ericaceous shrubs in
deeper soil pockets will be enhanced. Exposed feathermoss quickly dies following removal of tt
overstorey.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for black spruc
and jack pine. If jack pine is present in the original stand, its presence in the future stand may b
enhanced by scarification on the site.

Soil disturbance will stimulate the establishment and growth of woody shrubs and will stimulate
hardwood suckering especially from aspen. Buried branch parts will root and revegetate new
plants. Ericaceous shrubs will increase in abundance by sprouting from rhizomes. Mechanical ¢
preparation and the exposure or mixing or mineral and organic soils will stimulate the
establishment of grasses and wild raspberry. Retention of an intact forest floor condition will
reduce non-crop species on site.

Response following harvest and prescribed fire:

Following fire, the growth of ericaceous shrubs (blueberry) and herbs (fireweed) is stimulated.
These species can quickly dominate the site within two years. Moderate to high intensity surfac
fires will be effective in reducing future competition from woody shrubs and exposing a mineral
soil seedbed suitable for conifer establishment. Prescribed fire will destroy any black spruce or
balsam fir advance growth and will usually girdle any seedling jack pine. Moderate to severe
intensity surface fires will completely remove the surface organic horizons and kill any hardwoo
shrubs or aspen present on the cutover.

Ericaceous shrubs will sprout following light intensity fires but sprouting is suppressed by high
intensity, severe fires.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
s7 15.1 18.8 16.0
S8 13.0 16.6 19.4
SS8 15.3 16.8 17.2
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Moist, Sandy—Coarse Loamy Soil Ecological Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V33 V34
Stocking (%) 24 40
Stocking Range [ 0-95 | 0-90
Stems per ha 2500 3100

V33 is the characteristic vegetation type with V34 as a common inclusion.
This ecosite is dominated by black spruce and jack pine with scattered stems of other species.

Where black spruce dominates the original stand, there is a moderate possibility of advance growth
being present in numbers and distribution to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
« basal area of black spruce in the original stand
« percent cover of sphagnum moss or Labrador-tea
and inversely related to:
* percent cover of herbaceous species
* percent cover of broadleaf litter
* percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)
Information not available

Critical Comments

Woody shrub competition from speckled alder can be expected on lower slope positions and seepage areas.

Abundance of wild red raspberry and Calamagrostis candensis should be expected following harvest and
disturbance of the surface organic layer.

Black spruce growing on moist to very moist sandy soils are prone to windthrow after openings are created in the
canopy. Windthrow hazard is further enhanced by high stone content near the surface on morainal soils.

Jack pine subject to early stand breakup associated with the increased occurrence of butt and heart rot
associated with the moist sandy-coarse loamy soils.

Black spruce on moist, poorly drained sites are highly susceptible to spruce budworm.
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Site Characteristics, Limitations and Hazard Potential

Hazard Potential

R &
Limitations 3
Characteristics o Qg;&
QO S &
< . .Q
S ‘\@Q} éf’u obs s
o /& & IS L/ 5 E/ s NN
o/ &/ /& S/8/ /S 5/ &8 £/
S/ /&) S/ S/ /) L/ S S/ &
3 ) NS O /S /X /S S/ &/ O /(S &
XSS S/ S/ S
>/ & S /& S S § S /S S S/ 59 -
K/ S/F/) 5/ /& /SC/S/E/S)F/S/& /) / &/ Sivicultural Activities
2 3 Harvesting
1 2 3 4 4 Renewal
4 4 Tending
Footnotes:

1. LFH layer is a poor seedbed.

2. Coarse textured soils are nutrient poor.

3. Potential for high surface stone content may limit equipment operability.
4

Disturbance of the forest floor on moist soils will promote non-crop vegetation.

Opportunities

Careful logging to preserve black spruce advance growth, combined with moderate levels of black spruce ingress,
is an effective lower cost regeneration strategy.

The retention of seed-producing black and white spruce trees during harvest will contribute to natural regeneration
levels. Some forest floor disturbance necessary.

Planting red and white pine on moist sites is possible.

Prescribed fire can be employed after harvest to eliminate dense balsam fir advance growth and create plantable
spots.

Cone scattering of jack pine slash with light site preparation is an option under certain site and stand conditions.

On sandy phase of this site, broadcast or precision seeding of jack pine on mineral soil seedbeds is highly
successful.

Jack pine and black spruce seed trees (minimum 20/ha) in conjunction with prescribed fire offers a cost-effective
regeneration strategy on these sites. Target the less competitive sites for this treatment.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1 1 2 = Basic
3 = Intensive
Jack pine 2 1 4 = Highly Intensive
Aspen 2 (2)*

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Spruce—Pine / Ledum | Feathermoss: .
Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
* Harvest Method

Comments

Clearcut
« Harvest Method
- Conventional

- Strip

- Patch

- Seed-tree

Shelterwood

Selection

NR

NR

An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave strip ig
necessary to determine potential of this treatment. Strip
width should be less than 40 m due to soil moisture
regime. This cutting technique may also be prescribed t
meet other management objectives.

An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave patch
necessary to determine potential of this treatment.
Careful consideration must be given to the size and
configuration of patches due to soil moisture regime.
This cutting technique may also be prescribed to meet
other management objectives.

Group seed tree is the most commonly used technique
Individual seed tree to be used only in conjunction with
prescribed fire. Ensure there is adequate distribution of
black spruce in the portion of the stand where seed tree
system is being prescribed.

Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

See Shelterwood comment.

is

Logging Method

Full-tree

Tree-length

Cut-to-length/Shortwood

R

Slash remaining on the site may reduce the effectivene
of mechanical site preparation and seedbed/plantable
spot availability.

See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Black Spruce (con't)

ES 22

Renewal Treatments

Comments

Site Preparation

Low competition on this site. Trembling aspen may be
locally abundant.

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered to inhibit establishment of non-
crop vegetation.

« Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn R Severity of burn will affect vegetation response.

Regeneration

« Natural

- Advance Growth R Moderate levels of advance growth. May require
supplemental artificial regeneration.

- Seed R Insufficient data exist. Site conditions imply moderate
levels of black spruce ingress. May require supplemental
artificial regeneration.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R

- Seeding R Potential for aerial seeding is moderate. An abundant
supply of seed from slash is necessary to supplement the
aerial seeding. Site preparation is required to create
sufficient suitable seedbed.

- Scarification NR Insufficient data exist. Site conditions imply moderate
levels of black spruce ingress.

Tending Treatments

Cleaning Generally low competition on this site and cleaning is
usually not required.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing will be beneficial where black spruce density i

high from seeding or advance growth.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree CR Jack pine seed tree systems are only to be used in

conjunction with a post-harvest prescribed burn which
creates 50% net mineral soil exposure well distributed
across the site.

Shelterwood NR | Jack pine is shade intolerant and generally not suited tq
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable
spot availability.

Cut-to-length/Shortwood R See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Jack Pine (con't)

ES 22

Renewal Treatments

Comments

Site Preparation

Low competition on this site. Aspen may be locally
abundant.

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered to inhibit establishment of non-
crop vegetation.

« Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn R Severity of burn will affect vegetation response.
Prescribed burning is required when using seed tree
silvicultural system.

Regeneration
« Natural
- Advance Growth NR Jack pine does not regenerate under a closed canopy.
- Seed NR Insufficient data exist. Site conditions imply low to
moderate levels of jack pine ingress.
- Vegetative (coppice) NR | Jack pine does not coppice.
« Artificial
- Planting R
- Seeding R Good distribution of mineral soil seedbeds will contribute
to success.
- Scarification NR Insufficient data exist. Site conditions imply low to
moderate levels of jack pine ingress.
Tending Treatments
Cleaning Low competition on this site and cleaning is generally npt
required.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since jack pine natural

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

* Harvest Method comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block CR Strip width should be less than 20 m to warm the soil and

stimulate suckering. Strip cutting can also be prescribeg
to meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable tg
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

NR Aspen is shade intolerant and generally not suited to thjs
Shelterwood silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Potential for heavy slash loadings will influence
effectiveness of site preparation. Slash remaining on the
site will also reduce soil temperature and suckering.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in roys

by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

ES 22

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations

* Mechanical NR See Scarification (Section I, Book ).

* Chemical R Chemical site preparation may be used on sites where
the residual overstorey will negatively affect root
suckering. 2,4-D is recommended since it will remove
the overstorey without damaging the aspen root systems.

« Prescribed Burn R

Regeneration
 Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R There may be insufficient aspen on this site to achieve
management objectives.

« Artificial

- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated
to a point where vegetative regeneration is unlikely or
undesirable.

- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.

- Scarification R There may be insufficient aspen on this site to achieve
management objectives.

Tending Treatments

Cleaning Low competition on this site. High initial densities and
rapid early growth of aspen suckers will ensure their
successful renewal.

* Manual NR

* Mechanical NR

« Chemical

- Ground NR

- Aerial NR

Spacing R Site quality and timing is critical for the success of this
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approximately 250 m

General Description

Dominated by trembling aspen, white birch, balsam fir and occasional occurrence of white spruce,
black spruce and jack pine. Deciduous tree component exceeds 50% of the canopy. Moderately
shrub- and herb-rich. Soils are moist, sandy to coarse loamy. Occurring predominantly on morainal,
glaciofluvial and occasionally lacustrine parent material. Ground cover consists of broadleaf litter,
conifer litter, feathermoss and occasional patches of Sphagnum.

z - Soil Types
1 S7, S8, SS8
13 15 6 Mode of Deposition
wo 19 morainal, glaciofluvial
18 M 2 Humus Form
® 2 —~ 1727 humifibrimor, fibrimor
> 2 » Overstorey
E ® » 30 white birch, trembling aspen, balsam fir, white
Z 2 . 3 spruce, black spruce, jack pine, balsam poplar
s Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Rubus pubescens,
I 3 3 Sorbus decora, Linnaea borealis, balsam fir,
5 “ trembling aspen
i Herbs and Graminoids
2 Aster macrophyllus, Streptopus roseus, Aralia
Poor Rich nudicaulis, Viola renifolia, Galium triflorum,
Nutrient Regime Clintonia borealis, Trientalis borealis,
Maianthemum canadense, Cornus canadensis
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis
Comments

This ecosite typically occurs on lower slopes in rolling terrain. Characteristic V-types
include V1, V5, V6, V7, V8 and V9 but expect to see V14 and V19 in patches. Often
associated with lower and toe slope positions. May contain tolerant hardwoods such as
yellow birch and red maple in Site Regions 4S, 4W and 5S.
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Ecological Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Moist, Sandy—Coarse Loamy Soil

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material
Sb-Pj (Po)

Po-Sb-Pj (Bw)

Ce-Bf (Sbh-Po)

Bf-Sw (Po-Sb)

Po-Bf-Bw (Sh)

B

Ce-Sb (Bf)

Ce-Sb (Ta)

ES12

Black Spruce-
Jack Pine:

Very Shallow Soil

V30

Jack Pine-

Black Spruce/
Blueberry/Lichen

SS2
Exremely Shallow
Soil on Bedrock

Dry

ES19
Hardwood-Fir-
Spruce
Mixedwood:
Fresh, Sandy-
Coarse Loamy
Soil

Vi1

Trembling Aspen-
Conifer/Blueberry/
Feathermoss

SS6

Shallow-
Moderately Deep/
Coarse Loamy

Dry-Fresh

ES17

White Cedar:
Fresh-Moist,
Coarse-Fine
Loamy Soil

V21

Cedar (inc.
Mixedwood)/
Mountain Maple

S3
Fresh/
Coarse Loamy

Fresh

ES21
Fir-Spruce
Mixedwood:
Fresh, Coarse
Loamy Soil

V16

Balsam Fir-
White Spruce
Mixedwood/
Feathermoss

S3

Fresh/
Coarse Loamy

Fresh

ES23
Hardwood-Fir-
Spruce
Mixedwood:
Moist, Sandy-
Coarse Loamy
Soil

V6

Trembling Aspen
(White Birch)-
Balsam Fir/
Mountain Maple

S8
Moist/
Coarse Loamy

Moist

ES17

White Cedar:
Fresh-Moist,
Coarse-Fine
Loamy Soil

V21
Cedar (inc.
Mixedwood)/

Mountain Maple

S8
Moist/
Coarse Loamy

Moist

Ecological and Management Interpretations

ES37

Rich Swamp:
Cedar (Other
conifer):
Organic Soil

V22

Cedar (inc.
Mixedwood)/
Speckled Alder/
Sphagnum

S12s
Wet/Organic
(Sphagnum)

Wet
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Hardwood—Fir—Spruce Mixedwood:
Moist, Sandy—Coarse Loamy Soil

Ecological Interpretations

Site Structure and Composition

Forest Stage
Immature Mature Overmature
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S
o/ /Q o/ /Q 9/ /Q 2/ /Q o/ /R 2/ /9
c N7V 5/ /S N7AVEN 5/ /S N7AVE 5/ /S
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 N/A 633 N/A 4309 N/A
Bf 3613 N/A 601 N/A 857 N/A
Seedbed
Sphag| Fthr BdIf Con |Lichen|Sphag| Fthr BdIf Con |Lichen|Sphag| Fthr BdIf Con |Lichen
0 9 84 7 0 0 9 84 7 0 0 9 84 7 0
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A

Section Il

Ecological and Management Interpretations




. . Hardwood-Fir—-Spruce Mixedwood: ES 23
Ecological Interpretations Moist, Sandy—Coarse Loamy Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

S
& S /& /8 /s
< X/ 8 X S
> 2 &/ & $
I N S
o S & N & >
S S$ N § 9
& > g/ N S
E /S /$5/88/8e/ §/ &
éé § N LS v"’§ ‘?Q § Description of Soil and Vegetation
s/ & /L& /Ss/ L/ & o
£/ & g s /88 & £ 69\\ § Characteristic Common
ol o
v/ 8 SEF /)LL) LS/ & g )
QSUS"D WR IR INS/S & - Common Inclusions
1 6 7 8 9 14 |:| Characteristic Uncommon
6 S7 -  Moist / Sandy

5 4 2 1 1 3 1 S8 -  Moist / Coarse Loamy

2 2 1 SS8 — Shallow — Moderately Deep / Mottles — Gley

Selected Species Habitat Use

Forest Stage
SIS
VSIS,
Species Q*q’ @‘§§§ OAQ) Special Habitat Preferences
Spruce Grouse
Great Grey Owl O|O| tamarack bogs preferred for nesting (use nests of other raptors)
Black-backed Woodpecker O|O| snags
Pileated Woodpecker @ |®| snags, downed woody debris
Least Flycatcher @ @ | often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush o0 e
Nashville Warbler [ J[ J high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow (e][e] O| numerous openings with low dense vegetation
Northern Flying Squirrel O|[O| snags
Southern Red-backed Vole O|O|O|O| downed woody debris
Meadow Vole O fields, grassy meadows
Marten O|0|O0 snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank) (o][e]
White-tailed Deer (forage) (e][e] (@]
White-tailed Deer (cover) (e][e][e]
Moose (forage) 0O|0|0|0|0
Moose (cover) 0O|0|0

Q Used Habitat @ Preferred Habitat
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Hardwood—Fir—Spruce Mixedwood: . .
Moist, Sandy—Coarse Loamy Soil Ecologlcal Interpretations

Successional Relationships - Natural

These stands are often dominated b ytremb lingaspeninthecanop y.Pureuppercanopies of

har dwoodarepossib  le,butwhitespruce ,balsamfir ,blac kspruce and/orthe other har dwoodare
occasional codominants. Totaltreeco  verremains highduringm uc hofthisstandse  xistence .The
talland low shrub layers are usually dominated by balsam fir although white birch and black spruce

canalsooccur .Standa gevariesfr om40t0167y ear swiththe majority of sites occurring inthe

40to 100 yearrange.

Thetallandlo wshrubla yersbeneathanaspendominated standare oftendominatedb  Acer vy
spicatumand Corylus cornutaDiervilla lonicerais presentinthelo  wshrubla yerathighco ver.

Tall shrubs are frequent and occur at moderate co verinmoststands.  Theherbla yerisfloristicall y
richandherbco veris highAster macrophyllus, Rubus pubsecand Aralia nudicaulisare the

most abundant herbs. Other moisture-loving species such as Mitella nuda Coptis trifoliaand

Athyrium filix-feminaalso are common on ES23 with high co ver . Mosses remain aminor
componentintheunder ~ store .

Inthe absence ofthe spruce budworm, the overall successional trajectory for these stands is toward

amore open, multi-tiered and uneven-aged canopy of mixed species composition. By age 35 years,

the spruce component of the mixed wood steadily increases to approximately 1800 stems per

hectare, provided that a spruce seed source is available. By age 85 years, spruce will constitute up

to 15 percent of the dominant/codominant stems. Hardwood canopy cover increases uptoage

60 years onthis ecosite years and then begins to decline as the intolerant hardwoods begin to fall

out' ofthecanop yduetopathologicalpr ~ oblems. Thehar dwoodcomponentissio  wlyreplacedb y
conif erousspecies,  par ticular y, white spruce and balsam fir .Theoldeststandsareune ven-a gedand
show strong conifer regeneration in the sub-canopy and seedling layers. Residual aspen stemsfrom
theoriginalstandma  yper sistf or200y ear sormore on moistsites. White bir chper sistsinthe sub-
canop yofsome stands -the result of light, surface fires beneath the main canop y.Ate xtended
rotations, whitesprucewillf ormasuper -canop ywithamaincanop yofbalsamfir ,whitebir chand
black spruce.

Black spruce may be favored by gap creation created through stand breakup of the white birch

dominated mixed woods. Likewise, balsam firis favored by gap creation in trembling aspen

dominatedmix edw oods. Atevenoldera ges(140y ear s)andinthe absence offire ,Spar se
regeneration ofthe hardwood components results in anincreasing dominance by woody shrubs

suc hasAcer spicaturand shade tolerant conif erssuc hasbalsamfir .The balsamfirsub-canop y
componentin aspen dominated stands eventually grows through into the main canopy; in contrast,

itis black spruce which dominatesin the older birch mixedwoods. Species richness, diversity and
evennessincrease mar ginall yovertime .Meantreespeciesric  hness, diver sityande vennessall
increase overtime, indicating the increasingly ‘mixed’ nature of the canopy-sub-canopy as stands

ace.

The coveroftallshrubsand  Diervilla loniceragenerally declines with increasing age whereas

Vacciniunspp. increasesinab  undanceanddistrib  ution. Suc keringb ytremb ling aspeniscommon,
butthese individuals seldom enter the sub-canop y.Herbco verdec linesafter100y ear sreflecting
theincrease in canopy cover by conifers and the associated change in light conditions and the

geoc hemistr yofthef orestfloor .
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. . Hardwood-Fir—-Spruce Mixedwood: ES 23
Ecological Interpretations Moist, Sandy—Coarse Loamy Soil

Successional Relationships - Post-harvest
Response following harvest:

Post-harvest successional pattems are extremely complex to predict due to the combined interaction

of sail/site conditions, original stand conditions, season of harvest and severity and duration of the

har vestactivity .Follo winghar vest, aspenandwhitebir  chincreaseindensity and dominance dueto
rapid sprouting and suckering. Removal of the overstorey results in the reproduction and growth of

wood shrubs and the herbaceousla yer.Thissiteisslight  ymoremoistandric  hthanecosite 16 anc
the vigor ofwoody shrub re-growth is enhanced.

The protection of conifer advance growth often will result in stand development patterns and

compositions similar to that f ollo wingwildfire; ho we ver,thepre valentspeciesinthe post-log ging
co vertypeis balsamfirduetolac k of aspruce seed sour ce and a sufficient quantity and quality of
receptiveseedbedf  orwhiteandb lackspruce .Thisecositehasalo  wpr obability of sufficient
number and distribution of black spruce advance growth to form a significant component ofthe

new stand. Careful logging techniques will resultin a mixed wood stand condition where balsam fir
isasignificantcomponent.

Response following harvest and mechanical site preparation:

Following harvest, aspen and white birch increase in density and dominance due to rapid sprouting

and suckering. Removal of the overstorey results in the reproduction and growth of wood shrubs
andtheherbaceousla  yer.Mec hanical site preparation stm ulateshar dwoodsuc keringandspr o
ofshrubs-especiall ~ @orylus comutdy stim ulatingrepr oductionfr omunder groundspr outs. Disc

trenching, blading and use of a brush blade will reduce the cover and abundance ofthe Corylus
cornutabutwillha ve minimal eff ectonAcer spicatunThe co verb y herbs also increases.
Howe ver ,mec hanical site preparation onthese sitesis ver yeffectiveinreducingthepr ~ opor tion

balsam firinthe new stand arising from advance growth present at time of harvest. Post-harvest
advance regeneration of balsam firwhich survives following mechanical site preparationis

generall yofpoorquality .Overall, mec hanical site preparation will create a successional shiftto
favorhardwoods.

Response following harvest and prescribed fire:

Highintensityse  vereprescribedb  umswilleff ectivel yreduce the density and dominance of aspen
andwhite bir chinthereg eneration phase as well asAcer spicatunand Corylus cornutal ow
intensity prescribed fire will stimulate the regeneration of the Corylus cornutdout repeat summer
fires will exhaust stored food reserves and reduce its ability to re-sprout. Prescribed fire is

successfulin eliminating balsam fir regeneration and advance growth; the degree ofimpactis

related to severity and intensity of the burn.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
s7 15.1 18.8 16.0
S8 13.0 16.6 19.4
SS8 15.3 16.8 17.2
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Hardwood—Fir—Spruce Mixedwood: . .
Moist, Sandy—Coarse Loamy Soil Ecologlcal Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V6 V7 V8 V9
Stocking (%) N/A N/A 3 10
Stocking Range N/A N/A 0-6 0-25
Stems per ha N/A N/A 100 900
Nooneveg etation type dominates this ecosite .V6,V7,V8and V9areallcommoninc lusions.

Tremb lingaspen, whitebir chand balsam fir dominate the ecosite

Thisecositehasalo  wpr obability of sufficientn ~ umberanddistrib ~ utionofb lac ksprucead vance
growthto regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
« basal area of black spruce inthe original stand
andinversely related to:
« percentcover of herbaceous species
« percent cover of broadleaf litter
* percentcanopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

Occasional large quantities of decadent trembling aspen may occur dependant upon aspen clonal properties and
soil moisture regime.

Heavy woody shrub and hardwood tree competition from mountain maple, green and speckled alder, beaked
hazel and balsam fir should be expected. Calamagrostis canadensis is often abundant following harvest when
excessive amounts of soil are disturbed.

Most tree species will be highly susceptible to Armillaria spp. on this site. Balsam fir, white spruce and black
spruce may also be susceptible to Inonotus tomentosus on the same sites where Armillaria spp. occurs.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Soil/site conditions limit the use of hexazinone products for chemical site preparation.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed.

Natural regeneration heavily dominated by balsam fir.

Extensive slash resulting from, dead and dying balsam fir, residual balsam fir and balsam fir advance growth will
limit the effectiveness of intermittent patch scarifiers and passive disc-trenchers.
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. Hardwood-Fir—-Spruce Mixedwood: ES 23
Management Interpretations Moist, Sandy—Coarse Loamy Soil

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

N >
Limitations 3
Characteristics o Q_‘Zf@
e S/ & &
S & F/E $
N IN < () N
o /o & N /S s s /S
6 /&/ )0 /& S/ /8 /L) L/ S/ @
S/ X/ /S E/ & S/ S/ /) L/ & S/ &
2/ @ /) /) S/S/X/S/ S/ F/ L/ &
/S S S/ S S S E
Q QO o N\ 9 N 3 P PR
K/ /SF )5/ /& /) &E/S)F/ /&) S/ &/ Sinicultural Activities
1 21413 ]|5 6 Harvesting
4 | 3 (45| 3 6 Renewal
5 Tending

Footnotes:

1. Coarse textured soils are nutrient poor.

Potential for high surface stone content may limit equipment operability.

This ecosite is associated with lower and toe slope positions and usually has a high water table.

Disturbance of the forest floor on moist soils will promote competitors.

o s wDn

High to very high competition with mountain maple, beaked hazel, balsam fir and aspen as the principle
competitors.

6. Repeated mechanical traffic during periods of high seasonal water table may result in mixing of the mineral and
organic horizons.

Opportunities

« This ecosite is productive for all major tree species.

This ecosite may support, and be managed for, tolerant hardwoods in southwestern part of Region.

Low levels of natural conifer regeneration, combined with high competition levels, make planting of large stock the
preferred option for maintaining a significant conifer component on this ecosite.

Option to selectively harvest and underplant white spruce.

Can use prescribed fire after harvest to eliminate dense balsam fir advance growth and create plantable spots.
Expect a high component of balsam fir in next forest if site is mechanical site prepared.

Value as cover for moose habitat is low in the hardwood dominated condition but increases as conifer composition
in the understorey increases.

Potential browse production is high in both pre- and post-harvest conditions.

Importance as habitat for pine marten and fisher will increase with stand's age, conifer composition, number of
snags and structural diversity.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1 2-3 2 = Basic
3 = Intensive
Jack pine 2 2-3 4 = Highly Intensive
Aspen 2 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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ES 23

Hardwood-Fir—-Spruce Mixedwood:
Moist, Sandy—Coarse Loamy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

* Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Generally, the residual stand will not contribute seed of
sufficient quantity. However, this cutting technique may
be prescribed to meet other management objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to low
density of black spruce in the original stand.
Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.
Selection NR See Shelterwood comment.
Logging Method
Full-tree R
Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable
spot availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation High to very high competition on this site.

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered to inhibit establishment of non-
crop vegetation. Chemi-mechanical site preparation
should be considered. Fire will be beneficial for
reduction of standing dead and down woody debris and
associated heavy slash loads.

* Chemical R Some herbicide-resistant non-crop species may occur on
this site.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Moist, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

ES 23

Renewal Treatments Comments
Regeneration
« Natural
- Advance Growth NR Black spruce advance growth is not of sufficient quantity
or distribution to regenerate the site.
- Seed NR Insufficient data exist. Site conditions imply very low
levels of black spruce ingress.
- Vegetative (coppice) NR | Black spruce does not coppice.
« Artificial
- Planting R
- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop vegetation will preclude the survival
and growth of seed origin black spruce.
- Scarification NR Insufficient data exist. Site conditions imply very low
levels of black spruce ingress.
Tending Treatments
Cleaning High to very high competition on this site.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical
- Ground R Some herbicide-resistant non-crop species may occur on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since black spruce
natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 23

Hardwood-Fir—-Spruce Mixedwood:
Moist, Sandy—Coarse Loamy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

» Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient
guantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management
objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to
infrequent occurrence of jack pine in the original stand.
Shelterwood NR | Jack pine is shade intolerant and generally not suited tg
this silvicultural system.
Selection NR See Shelterwood comment.
Logging Method
Full-tree R
Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable
spot availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation High to very high competition on this site.

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered to inhibit establishment of non-
crop vegetation. Chemi-mechanical site preparation
should be considered. Potential for standing dead and
down woody debris resulting from repeat spruce
budworm infestation is high and will affect equipment
operability and effectiveness.

* Chemical R Some herbicide-resistant non-crop species may occur gn
this site. Target species will include aspen, mountain
maple and beaked hazel.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil

be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Moist, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments Comments
Regeneration
 Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Potential for natural seeding is very low due to
infrequent occurrence of jack pine in the original stand.

- Vegetative (coppice) NR | Jack pine does not coppice.

« Artificial

- Planting R

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop vegetation precludes the survival and
growth of seed origin jack pine.

- Scarification NR | Cone loading is low due to low density of jack pine in
the original stand. Cone scattering will give variable
results.

Logging Method

Cleaning High to very high competition on this site.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since jack pine natural
regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations

ES 23



ES 23

Hardwood-Fir—-Spruce Mixedwood:
Moist, Sandy—Coarse Loamy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

» Harvest Method Comments
Clearcut
« Harvest Method

- Conventional R

- Strip/Block R Strips should be at least 20 m wide to warm the soil an
stimulate suckering. Strip cutting can also be prescribeg
to meet other management objectives.

- Patch R Openings 0.4 ha in size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to th
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Potential for heavy slash loadings will influence
effectiveness of site preparation. Slash remaining on th
site will also reduce soil temperature and sucker
production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in ro

by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Moist, Sandy—Coarse Loamy Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

ES 23

Renewal Treatments

Comments

Site Preparation

treatment.

* Mechanical NR See Scarification (Section II, Book I).
« Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorgy
without damaging the aspen root systems.
* Prescribed Burn R
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated to
a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R
Tending Treatments
Cleaning High to very high competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal.
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Red Pine—White Pine:
Fresh, Fine Loamy Soil

ES 24

General Description

Conifer dominated mixed stands with red pine, white pine and white birch. Occasionally with
balsam fir and black spruce. Shrub- and herb-rich, including Acer spicatum, Corylus cornuta and
Aster macrophyllus. Soils fresh, well drained, fine loamy. Occurring on lacustrine and glaciofluvial
parent materials. Ground cover consists of conifer litter, hardwood litter, feathermoss and wood.

g1 . B Soil Types
S4, 887, S5
1315 16 Mode of Deposition
19 lacustrine, glaciofluvial
8 " 28 Humus Form
fibrimor, humifibrimor
Overstorey
red pine, white pine, balsam fir, white birch, black
22 a1 33 spruce
Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Diervilla lonicera,
36 37 38 Lonicera canadensis, balsam fir, white birch, Linnaea
34 ® borealis, Chimaphila umbellata, Vaccinium
myrtilloides, Vaccinium angustifolium
Herbs and Graminoids
Poor Rich Aster macrophyllus, Streptopus roseus, Aralia
Nutrient Regime nudicaulis, Clintonia borealis, Trientalis borealis,
Maianthemum canadense, Cornus canadensis,
Oryzopsis asperifolia
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Dicranum polysetum

Moisture Regime
N
8
@
8

Very Wet

Comments
Characteristic V-types include V12, V13, V26 and V27. Wide variety of other V-types may be
expected. Topography varied. Principal soil type is S4, with inclusions of SS7.
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Ecological Interpretations

Red Pine—White Pine: ES 24

Fresh, Fine Loamy Soil

Typical Landscape Associations

Typical Ecosite Sequence on Silty to Clayey Glaciolacustrine and Alluvial Material

Po (Bw-Bf) | Po-Sw-Bw (Sh-Bf)

Ce-Bf-Sw

Ta-Sb

Sb (Bf)

Sb (Bf-P))

ES28 ES33

Hardwood- Hardwood-Fir-
Fir- Spruce
Spruce Mixedwood:

Mixedwood: Moist, Silty-
Fresh, Silty Clayey

Soil Soil

V5 V9

Aspen Trembling

Hardwood Aspen
Mixedwood

S4 S9

Fresh/Silty- Moist/Silty-
Silt Loamy Silt Loamy

Fresh Moist

ES37

Rich Swamp:
Cedar (Other
Conifer):
Organic Soil

V21

Cedar (inc.
Mixedwood)/
Mountain
Maple

S12F
Wet/Organic
(Feathermoss)

Wet

ES36
Intermediate
Swamp:
Black Spruce
(Tamarack):
Organic Soil

V23

Tamarack
(Black Spruce)/
Speckled
Alder/
Labrador-tea

S12S
Wet/Organic
(Sphagnum)

Wet

ES31
Spruce-Pine/
Feathermoss:
Moist, Silty-
Clayey Soil

V34

Black Spruce/
Labrador-tea/
Feathermoss
(Sphagnum)

S10
Moist/Fine
Loamy-Clayey

Moist

ES25
Pine-Spruce/
Feathermoss:
Fresh, Silty Soil

V31

Black Spruce-
Jack Pine/
Tall Shrub/
Feathermoss

S4
Fresh/Silty-
Silt Loamy

Fresh

Sb-Pj (Po-Bw) | Pw-Pr (Bw)

ES26 ES24

Spruce-Pine/ | Red Pine-

Feathermoss: | White Pine:

Fresh, Fine Fresh, Fine

Loamy-Clayey | Loamy Soil

Soil

V32 V26

Jack Pine- White Pine

Black Spruce/ | Conifer

Ericaceous

Shrub/

Feathermoss

S5 SS7

Fresh/Fine Moist/Sandy

Loamy

Fresh Fresh
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Red Pine-White Pine:
Fresh, Fine Loamy Soil

ES 24

Ecological Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
c 100 100 100
2
‘» 80 [ ] 80 [ ] 80 [ )
8
oy >
=l S 60 60 60
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g S 40 40 40
[0}
ol O
= 20 20 20
7] ° *
5 ° ° . °
e 0 0 0
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 100
c
S _ 80 80 80 —
H o
4 S 60 60 60
Iy I (I e B [
¥ 3 40 40 40
O o ° ° °
> —
o 20 20 20 °
= * e ®l e *
n 0 ° 0 o 0 o
<
9 S ) < 2 Q 9 Q Y L 2 Q
S S/ /9 /& S N T 3/ /&) /& [
D &/ /T NV o/ /T AVES o/ /I NAVES
& 7/ & 9/ & /%
G, & ,
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 N/A 0 N/A 0 N/A
Bf 197 N/A 1722 N/A 191 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
1 45 0 54 0 1 45 0 54 0 1 45 0 54 0
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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. . Red Pine-White Pine:
Ecological Interpretations Fresh, Fine Loamy Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

>
§/&
S/ e
& A
g S § N
N § ¢} o§ Description of Soil and Vegetation
(] (/]
. j) L /]
> N N & .
_'gfl bQ _éz bq |:| Characteristic Common
N < & .
N & N <& - Common Inclusions
12 713 /26 7 27 |:| Characteristic Uncommon
1 S4 - Fresh / Silty — Silt Loamy
1 S5—  Fresh/ Fine Loamy
1 2 SS7- Shallow — Moderately Deep / Silty — Fine Loamy - Clayey

Selected Species Habitat Use

ES 24

Forest Stage
EASISTS
Species Q@ [,J’g\ssg’ @ Special Habitat Preferences
Spruce Grouse
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker O |@| snags, downed woody debris
Least Flycatcher QO|O| often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush O|0|0
Nashville Warbler [e][e][e] high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow [e][e] Q| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|@®|@®| downed woody debris
Meadow Vole [ ] fields, grassy meadows
Marten O|®|®| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage) (e][e]
White-tailed Deer (cover)
Moose (forage) (e][e} (o]
Moose (cover) [ I Je]

QO Used Habitat @ Preferred Habitat
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Red Pine—White Pine: . .
ES 24
Fresh, Fine Loamy Soil Ecologlcal Interpretatlons

Successional Relationships - Natural

This ecosite is characterized by ahomogeneous main canopy dominated by red or white pine —
mostoftenwhitepine  .Balsamfir ,whitebir chandaspen occur as scattered individuals thr oughout
themaincanop yalthoughthe yareshor ter-ived. Canop yclosureisrelativel yhighiny oung erstand
with older stands exhibiting a more open canopy structure associated with loss of individual trees.

Standa gescommonl yrang efrom60t0o135y ear salthough those with awell-de velopedsuper -
canopy of white pine may be as old as 275 years.

White birch and aspen are often found in the upper sub-canopy of ES24 although their occurrence
andper centco verremainslo w.Whitebir ch, red maple and white pine are also common
constituents of the lower sub-canopy in older age stands. Balsam fir and white birch are the most
frequent speciesin the sapling layer but rarely enters the tall shrub or sub-canopy layers.

Successionis towards a more open two-tiered canopy dominated by white pine butin comparison

toES11and15, theper centcanop yco veroftheo verstore ypinein ES24remains high. Treeco ver
is somewhat higher than for other red and white pine ecosites. Older stands are characterized by a

semi¢ losedcanop yofwhitepine .Gapsinthesuper -canop ycreatefa vorab leopeningsf orthe

reg enerationandgr  owthofw ood yshrubsintheunder  store y.Balsamfirdensityandco ~ ver
increasesthr  oughtime ,butisg enerall yrestrictedtothelo  werand upper sub-canopies. The
presence and abundance of eastern white cedar increase over time but it remains a relatively minor
component of this ecosite .Theresistance of individual white cedar treestolo w-to-moderate-
intensityunder  store yfiresisenhancedb  ytheirthic kbark. Thisadaptation ensurestheir contin ued
presence beneath awhite pine super canop y.White bir chremains a significantcomponentinboth

the lower and upper canopies even at older ages —the result of one to several low to moderate

severity surface fires creating favorable seedbeds and/or stimulating white birch basal sprouting.

The shrub layer is dominated by beaked hazel and mountain maple which occur at high frequency
andhighper centco ver.Beakedhaz elalsooccur sunderthese moisture regimeshb utisoften
associated with sub-surface water movementand rapidly drained conditions created by increased

stone content. Red maple may occur as a significant component of the sub-canopy towards the

Minnesota and Manitoba bor ders. Theherbla yerremainsrelativel  yric hthr oughoutsuccession.
Groundveg etationconsistingoflar  ge-leafaster ,wildsar sasparilla, bluebeadli y,bush

hone ysuc kleQryzopsis asperifoliandc lubmossescommon.  Totalco verb ymoss species remains
low. The most frequentand ab undant species arleorozium schrebegind Dicranum polysetum.

Tallandlo wshrubco verwithinthestanddec  linesthrutime ,while the occurrence of wild red

raspberr yincreasesasgapsde velopinthemaincanop  y.Totalherbco verisinitiall ylowand
contin uestodec linethr oughtime .Forestfloorco vePtegrozium schrebesind Dicranum
polysetunncreases with time reflecting changes in understorey micro-environmentand changesin

LFH composition and litter ¢ hemistr y.Speciesric hness, diver sityande vennessarever ysimilarin
they oung erandolderstands.  Treeandshrubdiver  sitydec line ,whileherbandcr  yptogramdiver —sity
increase.

The successional dynamics of these ecosites is dependent upon substrate conditions, fire frequency
andintensityandph  ysiograph . Although red pine and white pine cones are notser otinous, fireis
critical to their regeneration. Continued recruitment of red and white pine into ES24 is greatestin

stands where low intensity surface fires occurred every 20 to 40 years, and where the interval

between catastrophic crown fires is >100 years. More intense surface fires on dry sites kill a

proportion of mature trees creating gaps in the main canopy and promoting regeneration of red and

white pine and white birch. Understorey fires of moderate severity are required to reduce the

abundance and distribution ofwoody shrub species and create suitable opening and seedbeds

capable of supporting the regeneration of tree species.
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. . Red Pine-White Pine:
Ecological Interpretations Fresh, Fine Loamy Soil [

Long-term succession (>250 years) will be directed towards a super canopy of white pine with 1
pine distributed along rock ridges and/or on locally abundant coarse-textured soils. An understc
of white birch, balsam fir and the tall shrubs will be maintained in the absence of fire. Defoliatior
of the balsam fir component by the eastern spruce budworm will lead to rapid expansion of the
woody shrub component in the understorey. Stand recruitment of white pine is facilitated by loc
disturbances such as surface fires, windthrow and natural mortality of mature individuals. Regic
physiography and landform features are important factors determining successional trajectories
old-growth red and white pine forests.

Successional Relationships - Post-harvest
Response following harvest:

Varying soil conditions on ‘moderately deep to deep’ sites result in different responses dependir
on the forest stand conditions present at time of harvest. The presence of a viable red or white
seed source from residual standards or adjacent stands will contribute to the perpetuation of th
species on this ecosite provided the herbaceous and woody shrub component is controlled. An
aspen component present in the original canopy is likely to be maintained through vegetative
suckering while the post-harvest densities of white birch will be low due to lack of a suitable
supply and duration of receptive seedbed.

Stocking of black spruce and balsam fir in the sub-canopy or as advance growth in the underst
will be greatly reduced following canopy removal due to exposure, sunscald and increased
droughtiness of the site. However, substantial numbers of all-aged balsam fir seedlings are like
survive in the low shrub layer. Harvesting will release these seedlings and in the absence of fire
mechanical disturbance they will rapidly grow to occupy the site.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for red and wh
pine, and black spruce. If black spruce is present in the original stand, its presence in the future
stand may be enhanced by scarification on the site. Mechanical scarification will greatly reduce
density of residual balsam fir seedlings and saplings.

Response following harvest and prescribed fire:

Following prescribed fire and dependant upon fire intensity and severity, the growth of medium
wide-bladed grasses and herbaceous species is stimulated. These species will quickly dominat
site within two years. Medium to high severity surface fires will be effective in reducing future
competition from woody shrubs and exposing a mineral soil seedbed suitable for conifer
establishment. Prescribed fire will destroy any black spruce or balsam fir advance growth and v
usually girdle any seedling red and white pine. Moderate to severe intensity surface fires will
completely remove the surface organic horizons and kill any aspen present on the cutover.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
s4 13.8 21.2 21.4
S5 16.8 N/A 20.3

SS7 13.7 14.2 22.2
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Red Pine—White Pine: . .
ES 24
Fresh, Fine Loamy Soil Ecologlcal Interpretatlons

Black Spruce Advance Regeneration

Vegetation Type

V12 V13 V26 V27
Stocking (%) N/A N/A N/A N/A
Stocking Range N/A N/A N/A N/A
Stems per ha N/A N/A N/A N/A

V12and V13arethec haracteristicveg etationtypes. V26and V27 arecommoninc  lusionsonthis
ecosite.

Red pine-white pine dominated veg etationtypes V12,V13,V26and V27 werenotsur veyedfor
blacksprucead vancegr owth. Duetothelo wdensityofb lackspruceinthese  \Aypesb lackspruce
advancegr owthisassumedtobelo  w.

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

« Heavy woody shrub and hardwood tree competition from mountain maple, green and speckled alder, beaked
hazel and balsam fir should be expected. Calamagrostis canadensis is often abundant following harvest when
excessive amounts of soil are disturbed.

Extremely varied topography often creates deeper soil pockets which will support various amounts of trembling
aspen and white birch. Armillaria spp. infestations may develop on sites with a significant aspen content (V12,
V13).

White pine blister rust (Cronartium ribicola) is endemic and may affect white pine on the site.

Stands with a significant component of balsam fir, white spruce or black spruce in the secondary canopy are
vulnerable to spruce budworm.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed.

Natural regeneration heavily dominated by balsam fir.

Extensive slash resulting from, dead and dying balsam fir, residual balsam fir and balsam fir advance growth will
limit the effectiveness of intermittent patch scarifiers and passive disc-trenchers.

Soil/site conditions limit the use of hexazinone products for chemical site preparation
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. Red Pine-White Pine:
Management Interpretations Fresh, Fine Loamy Soil [Eaa

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

o >
Limitations 3
Characteristics QS‘@
& S/ &
$ & &/ §
s/ S8 &/ /S S
@/ of S S/ S IS
S/ 8/ & /&) E/S/ 8/ &/
3 . S /.8 /S / /S S/ &/ O /S &
NV VI EII VTR IV IO TE IS
) S » Q 3 QO QS S O oo .
K/ S/ /5 / /& /S/S/)E/S) S/ S/&/)SF/ &/ Sivicultural Activities
11,3 3 1,3 Harvesting
1,2(1,3 3114 1 1,3 Renewal
1,3 1,4 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation and increase potential for
erosion and frost heaving.

2. LFH layer is a poor seedbed.
Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than 10 percent.

4. High competition with mountain maple, beaked hazel, white birch and aspen as the principle competitors.

Opportunities

This ecosite is ideal for managing red and white pine through an ‘extended rotation.’

No treatment will eventually result in the dominance of later successional species at the expense of the pines,
and significantly increase wildfire hazard potential.

Selection or shelterwood harvest to maintain red and white pine component is effective treatment. Pre-harvest
understory prescribed fire will control competing vegetation, create receptive seedbed and reduce the cedar,
white birch and balsam fir component.

Competition levels are highly variable; after harvest, these sites can only be converted to black spruce or jack
pine dominated stands through planting.

Soil active herbicides generally available for use on fine textured soils.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow ]
1 = Extensive
Black spruce 1 3 2 = Basic
3 = Intensive
Jack pine 1 3 4 = Highly Intensive
Aspen 1 (1)*

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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S csh, Fine Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity. However, this cutting technique may be
prescribed to meet other management objectives.

- Patch R See Strip/Block comment.

- Seed-tree NR Potential for natural seeding is very low due to
infrequent occurrence of black spruce in the original
stand.

Shelterwood NR Black spruce is mid-tolerant and is susceptible to

windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slash remaining on the site may reduce the effectivenegs
of mechanical site preparation and seedbed/plantable
spot availability.

Cut-to-length/Shortwood R See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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. Red Pine-White Pine:
Management Interpretations Fresh, Fine Loamy Soil [Eaa

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments Comments
Site Preparation High competition on this site.
* Mechanical R Minimize mineral soil exposure on clays to reduce the

incidence of soil baking and/or frost heaving, and to

prevent increased competition from non-crop vegetatio
on a mixed mineral/organic microsite. Techniques, timin
and sequencing of treatments should be carefully

«Q

considered.
« Chemical R Some herbicide-resistant non-crop species may occur on
this site.
* Prescribed Burn R Severity of burn will affect vegetation response.
Regeneration
« Natural NR Insufficient data exist. Vegetation types imply low levels

- Advance Growth of black spruce advance growth.

- Seed NR Potential for natural seeding is very low due to infrequept
occurrence of black spruce in the original stand.

Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR The distribution, abundance and vigour of competing
vegetation precludes survival and growth of seed origin
black spruce.

- Scarification NR Cone supply is low due to low density of black spruce in

the original stand.

Tending Treatments

Cleaning High competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of nhon-crop species.

* Mechanical R See Manual Cleaning comment.
* Chemical R Some herbicide-resistant non-crop species may occur ¢n
- Ground this site.
- Aerial R See Ground-Chemical comment.
Spacing R Spacing is usually not necessary since black spruce

natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
Ecological and Management Interpretations
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S csh, Fine Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequept

occurrence of jack pine in the original stand.

Shelterwood NR Jack pine is shade intolerant and generally not suited td
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Red Pine-White Pine:
Fresh, Fine Loamy Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

Site Preparation

High competition on this site.

ES 24

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite.

* Chemical R Some herbicide-resistant non-crop species may occur
this site.

* Prescribed Burn R Severity of burn will affect vegetation response.

Regeneration

 Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Insufficient data exist. Seed supply believed to be
limiting.

-Vegetative (coppice) NR | Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop vegetation precludes survival and
growth of seed origin jack pine.

- Scarification NR Cone supply is limiting due to the low presence of jack
pine in the original stand. Cone scattering will give
variable results.

Tending Treatments

Cleaning High competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since jack pine natural

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 24

Red Pine-White Pine:
Fresh, Fine Loamy Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations

» Harvest Method Comments
Clearcut
« Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil and
stimulate suckering. Strip cutting can also be prescribed to
meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable tg
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to th|s
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree R

Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in roys



Management Interpretations

Red Pine-White Pine:
Fresh, Fine Loamy Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

ES 24

Renewal Treatments

Comments

Site Preparation

treatment.

* Mechanical NR See Scarification (Section Il, Book I).
* Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorey
without damaging the aspen root systems.
* Prescribed Burn R
Regeneration
 Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
* Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings|
may be considered when existing aspen has deteriorated
to a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R
Tending Treatments
Cleaning High competition on this site. High initial densities and
rapid early growth of aspen suckers will ensure their
successful renewal.
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Pine—Spruce / Feathermoss:
Fresh, Silty Soll

ES 25

approximately 250 m

General Description

Overstory dominated by jack pine and black spruce. Scattered occurrences of trembling aspen,
white birch and balsam fir. Typically shrub- and herb-poor in younger fire origin stands but may
vary to shrub- and herb-rich with increased silt content or reduction in crown closure. Soils are
fresh, well to moderately well drained; silt to silt loam. Developed on lacustrine and glaciofluvial
parent material. Ground cover consists of feathermoss and conifer litter.

Soil types
1 S4, SS7
15 15 6 Mode of Deposition
o lacustrine, glaciofluvial
18 24 . Humus Form
2 ® 17 fibrimor, humifibrimor

7 o Overstorey
2 w 30 jack pine, black spruce, trembling aspen, white birch,
2 = balsam fir
Shrubs/Trees (<10 m)
black spruce, Diervilla lonicera, Linnaea borealis,

- 37 - Vaccinium spp., Gaultheria bispidula, Ledum
% groenlandicum
Herbs and Graminoids
Clintonia borealis, Trientalis borealis, Aralia
Poor Rich nudicaulis, Maianthemum canadense, Cornus
Nutrient Regime canadensis

Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Dicranum polysetum, Cladina
rangiferina

Dry

12

Moisture Regime

34

Very Wet

Comments

Relatively homogeneous ecosite with characteristic V-types V31 and V32. Expect gradations to V20,
V10 and V11 where local pockets of hardwood occur, and to V33 where the spruce component
becomes more dense. Occasionally this ecosite may be represented by relatively pure jack pine
with a shrub- and herb-rich understory (V17). Usually occurring in rolling terrain and grading to
ES31 on low, level areas or depressions.
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Ecological Interpretations

Pine—Spruce / Feathermoss: S 25

Fresh, Silty Soil

Typical Landscape Associations

Typical Ecosite Sequence on Silty to Clayey Glaciolacustrine and Alluvial Material

Ta-Sb

Sb (Bf)

Sb (Bf-Pj)

Po (Bw-Bf) | Po-Sw-Bw (Sh-Bf)| Ce-Bf-Sw
ES28 ES33 ES37
Hardwood- Hardwood-Fir- | Rich Swamp:
Fir- Spruce Cedar (Other
Spruce Mixedwood: Conifer):
Mixedwood: Moist, Silty- Organic Soil
Fresh, Silty Clayey
Soil Soil
V5 V9 V21
Aspen Trembling Cedar (inc.
Hardwood Aspen Mixedwood)/

Mixedwood Mountain
Maple
S4 S9 S12F
Fresh/Silty- Moist/Silty- Wet/Organic
Silt Loamy Silt Loamy (Feathermoss)
Fresh Moist Wet

ES36
Intermediate
Swamp:
Black Spruce
(Tamarack):
Organic Soil

V23

Tamarack
(Black Spruce)/
Speckled
Alder/
Labrador-tea

S12S
Wet/Organic
(Sphagnum)

Wet

ES31
Spruce-Pine/
Feathermoss:
Moist, Silty-
Clayey Soil

V34

Black Spruce/
Labrador-tea/
Feathermoss
(Sphagnum)

S10
Moist/Fine
Loamy-Clayey

Moist

ES25
Pine-Spruce/
Feathermoss:
Fresh, Silty Soil

V31

Black Spruce-
Jack Pine/
Tall Shrub/
Feathermoss

S4
Fresh/Silty-
Silt Loamy

Fresh

Sb-Pj (Po-Bw) | Pw-Pr (Bw)

ES26 ES24

Spruce-Pine/ | Red Pine-

Feathermoss: | White Pine:

Fresh, Fine Fresh, Fine

Loamy-Clayey | Loamy Soil

Soil

V32 V26

Jack Pine- White Pine

Black Spruce/ | Conifer

Ericaceous

Shrub/

Feathermoss

S5 SSs7

Fresh/Fine Moist/Sandy

Loamy

Fresh Fresh
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Pine—Spruce / Feathermoss: . .
Fresh, Silty Soil Ecologlcal Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
=8 100 100 100
2
k) 80 80 80
8
el >
=N 3 60 60 60
8 = N/A N/A
O B
g © 40 40 40
[0}
ol O
= 20 20 20
5 * e
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o - - -
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100 100 100
[
2 80 — — 80 — 80 —
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Iy —
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>
[ 20 20 — 20
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5
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&
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sh 1722 N/A 0 N/A 66 N/A
Bf 2133 N/A 191 N/A 191 N/A

Sphag| Fthr | Bdif | Con [Lichen|Sphag| Fthr | Bdif | Con |Lichen|Sphag| Fthr | Bdlf | Con |Lichen
0 | 47 0 53| 4 0|47 | O 53| 4 0|47 | O 53| 4
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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. . Pine—Spruce / Feathermoss:
Ecological Interpretations P rech, Sity Soil [

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

o
&
\ NI
() o ¢ /L
$E/SF/S&
&/ LL/T S
SN
YRS
'S/ XS/ L F - . .
é‘?\q‘b ey g"q‘b Description of Soil and Vegetation
S 9 N
S/ L£5/§ .
f /T H $§ |:| Characteristic Common
FO/55/58
A 3 \() K .
SSTATEARNS - Common Inclusions
31 /32711 |:| Characteristic Uncommon
S4-  Fresh / Silty — Silt Loamy
3 1 SS7- Shallow — Moderately Deep / Silty — Fine Loamy — Clayey

Selected Species Habitat Use

Forest Stage
5, & &
EASEATS,
Species Q@ @‘§§§ O*Q) Special Habitat Preferences
Spruce Grouse O[O
Great Grey Owl
Black-backed Woodpecker ®|®| snags
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee O| snags
Swainson's Thrush O|0|0
Nashville Warbler (e][e][e)] high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler (e]le} nests in spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow 0|0 O| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|O|®|®| downed woody debris
Meadow Vole [ ] fields, grassy meadows
Marten O|®|®| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank) (e][e)[e]
White-tailed Deer (forage) (e][e]
White-tailed Deer (cover)
Moose (forage) O|0
Moose (cover) O|0|O

Q Used Habitat @ Preferred Habitat
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Pine—Spruce / Feathermoss: . .
Fresh, Silty Soil Ecologlcal Interpretations

Successional Relationships - Natural

This ecosite is characterized by a closed, mixed jack pine - black spruce canopy. Jack pine is almost
exclusively found in the canopy, whereas black spruce is distributed throughout the canopy, sub-
canopy and sapling layers. Jack pine recruitment is restricted to the first few years after fire while
black spruce recruitment continues for at least 60 years post catastrophic disturbance. White birch,
balsam fir, trembling aspen and/or white spruce are often present in the upper two canopies as well
as in the sapling layer. Stand ages range from 45 to 186 years with the majority of sites occurring
between 70 to 115 years of age.

Total shrub cover is low, and ericaceous shrubs predominate (rwasdiniumspp.,Gaultheria
hispidula Ledum groenlandicurandRosa acicularis Ledum groenlandicurs often present on

moist sites and generally occurs at moderate to high cover. Tall shrubs are of less importance on
this ecosite. Non-ericaceous shrubs and herbs occur with low frequency and/or cover. The forest
floor is primarily covered byleurozium schrebeglthoughDicranum polysetup®tilium crista-
cristensisandHylocomium splenderere also frequent. Species richness, diversity and evenness
are low compared to the other ecosites.

The successional trajectory indicates increased dominance by black spruce, in both the canopy and
sub-canopy layers. Like ES22, black spruce recruitment into the stand remains strong and total
canopy cover does not declines over time. Recruitment of black spruce is initially contemporaneous
with jack pine and then becomes gradual or episodic. Episodic recruitment usually follows low-
intensity surface fire. This results in a dense, uneven-aged monodominant black spruce stand.

Some relict jack pine may occur in older stands. White birch which may show moderate to strong
regeneration in more open canopy sites and/or in areas of windthrow, persists in some older stands.
Balsam fir regenerates well in the understorey beginning at or about 30 years of age provided a
seed source is nearby. A slight increase in tree level diversity occurs at older ages reflecting the
higher frequency of white birch, trembling aspen and balsam fir.

It has been speculated that mixed jack pine and black spruce stands represent a successional stage
towards fir-spruce dominance. However, regional data demonstrates that although balsam fir is
often present in the sapling layer it seldom enters the canopy of older stands. Differential mortality
of balsam fir on this ecosite may be attributable to the combined effects of low nutrient availability,
ungulate herbivory, and spruce budworm infestation.

Tall and low shrub cover will decline over time after 100 years as canopy closure is maintained.
Herb cover declines steadily. Moss species continue to dominate the forest floor. Total herb cover is
generally less than that of shrubs and also declines, particularly in older stands.

Successional Relationships - Post-harvest
Response following harvest:

The presence of a viable black spruce or jack pine seed source from residuals or adjacent stands
will contribute to the perpetuation of those species on this ecosite. Jack pine in the original stand
will make the likelihood of jack pine ingress greater. An aspen component present in the original
canopy is likely to be maintained through vegetative suckering while birch will be maintained
through seed origin reproduction.
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A low probability exists for black spruce advance growth to occur in the understorey in the
undisturbed stand. Stocking of black spruce and balsam fir in the sub-canopy or as advance gr
in the understorey will be greatly reduced following canopy removal due to exposure, sunscald
increased droughtiness of the site.

Proliferation of herbs and woody shrubs is common. Exposed feathermoss quickly dies followin
removal of the overstorey.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for black spruc
and jack pine. If jack pine is present in the original stand, its presence in the future stand may &
enhanced by scarification on the site.

Soil disturbance will stimulate the establishment and growth of woody shrubs and will stimulate
hardwood suckering especially from aspen. Mechanical site preparation and the exposure or m
or mineral and organic soils will greatly stimulate the establishment of grasses and wild raspbel
Retention of an intact forest floor condition will reduce non-crop species on site.

Response following harvest and prescribed fire:

Following fire, the growth of trembling aspen, ericaceous shrubs (blueberry) and herbs is
stimulated. These species can quickly dominate the site within two years. Moderate to high
intensity surface fires will be effective in reducing future competition from woody shrubs but will
result in a less-than-favorable exposed mineral soil seedbed suitable for conifer establishment.
Prescribed fire will destroy any black spruce or balsam fir advance growth and will usually girdIe
any seedling jack pine. Moderate to severe intensity surface fires will completely remove the
surface organic horizons and kill any hardwood shrubs or aspen present on the cutover.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sb Pj Po
s4 13.8 21.2 214
SS7 13.7 14.2 22.2
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Black Spruce Advance Regeneration

Vegetation Type
V31 V32
Stocking (%) 19 32
Stocking Range | 0-55 | 0-80
Stems per ha 1000 3100

V31 and 32 are the characteristic vegetation types.
This ecosite is dominated by jack pine and black spruce with scattered stems of other species.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth for regeneration purposes.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
*basal area of black spruce in the original stand
and inversely related to:

«percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Species and Height Class Probability Class
V- <21%  H- 61-80%
Seedbed Sh Pj Po L- 21-40% X- >80%
iti M- 41 - 60%
Condition ™70 [ 10 | <10 | >10 | <10 | >10
Density Class
Duff <300
[ 300 - 1000
Mineral Soil Insufficient Data [ 1001 - 5000
[ 5001 - 10000
Burned Insufficient Data EE > 10000

» Like ES20, this ecosite also supports abundant natural regeneration of all three major species. In
addition, jack pine dominates the overstorey and black spruce the understorey.

« Time to establish full ingress is very similar to that on ES20, at six, nine and nine years for jack
pine, black spruce and aspen respectively.

» 50 percent black spruce ingress is achieved at three years (compared to six years on ES20). This
may be due to higher competition levels on ES25, causing suitable seedbed to be lost faster than
on ES20.

Critical Comments

Low to moderate competition may be expected from green alder, white birch and aspen (where it exists in the
original stand). Stands may be herb- and shrub-rich where silt content is high or gaps exist in the overstorey
canopy.

Ecosites supporting V30, V31, V32, V33, are moderately susceptible to spruce budworm infestation.

Susceptible to jack pine budworm when jack pine predominates in the canopy.

Natural regeneration of black spruce limited by available local seed supply, and lack of suitable supply and
duration of receptive seedbed, and smothering from hardwood litter.
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Site Characteristics, Limitations and Hazard Potential

Hazard Potential

L >
Limitations 3
Characteristics o Qg;&
e e
S ¢ > §0; ‘x\Q’Q
S S &/ S/S &
o (5 @ < $ & /.8 S
S/S/ )&/ &/ 8/ E/8/ /& &/
2/ /))& / /XS S/ LSS &
XSS S/ S/ S
S/ @ O QS o 9 Q Q 9 S S /59 - .
K/ S/F/5/ /& /SC/S/E/S) S/ S/S /) &/ Sivicultural Activities
1113 4 |3 4 11,3 Harvesting
1,211,3 4 13 |1 1 4 14113 Renewal
1,3 1 Tending
Footnotes:

1. Disturbance of the forest floor will promote non-crop vegetation and increase potential for erosion and frost
heaving.

2. LFH layer is a poor seedbed.
Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.

4. Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

Opportunities

Potential for moderate to high levels of jack pine and black spruce ingress on this ecosite.

Creating receptive seedbed through fire or mechanical site preparation is necessary for natural or artificial
seeding of pine or spruce. Select phases of this ecosite with lower silt contents to minimize competition for
seeding treatments.

Low intensity scarification to scatter and align jack pine slash will enhance natural regeneration from seed on this
low to moderate competition site.

Planting red and white pine is an option especially where white birch is the dominant non-crop vegetation.

Jack pine and black spruce seed trees (minimum 20/ha), in conjunction with prescribed fire, offer a cost-effective
regeneration strategy on these sites. Target the less competitive sites for this treatment.

Planting without site preparation possible where LFH has a well developed F and H layer.

Soil active herbicides generally available for use on fine textured soils.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1-2 3 2 = Basic .
3 = Intensive
Jack pine 1 2 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Fresh, Silty Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

be carefully considered. Minimize mineral soil exposure|
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition fror
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season.

* Harvest Method Comments
Clearcut
« Harvest Method

- Conventional R

- Strip R An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave strip is
necessary to determine potential of this treatment. Strip|
width should be less than 40 m due to soil moisture
regime. This cutting technique may also be prescribed tp
meet other management objectives.

- Patch R An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave patch |s
necessary to determine potential of this treatment.
Careful consideration must be given to the size and
configuration of patches due to soil moisture regime.
This cutting technique may also be prescribed to meet
other management objectives.

- Seed-tree NR Potential for seasonal drought will limit success of this
treatment.

Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.
Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and

compaction when saturated during the frost free seasor).

Full-tree R

Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R See Tree-length comment.

Renewal Treatments

Site Preparation Low to moderate competition on this site. Aspen and

white birch may be locally abundant.
* Mechanical CR Techniques, timing and sequencing of treatments should

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Pine—Spruce / Feathermoss:
Fresh, Silty Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

natural regeneration is minimal.

* Chemical R Some herbicide-resistant non-crop species may occur on
this site.
* Prescribed Burn R Severity of burn will affect vegetation response.
Regeneration
* Natural

- Advance Growth NR Black spruce advance growth is not of sufficient quantity
or distribution to regenerate the site.

- Seed R Moderate levels of black spruce ingress. May require
supplemental artificial regeneration.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding R Moderate potential for aerial seeding. An abundant supply
of seed from slash is necessary to supplement the aerial
seeding. Site preparation is required to create sufficien
suitable seedbed.

- Scarification NR Site conditions imply moderate levels of black spruce
ingress.

Tending Treatments

Cleaning Low to moderate competition on this site and cleaning is
generally not required.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical

- Ground R Some herbicide-resistant non-crop species may occur pn
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since black spruce

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree CR Jack pine seed tree systems are only to be used in

conjunction with a post-harvest prescribed burn which
creates 50% net mineral soil exposure well distributed
across the site.

Shelterwood NR | Jack pine is shade intolerant and generally not suited tq
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.

Full-tree R
Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation Low to moderate competition on this site. Aspen and

white birch may be locally abundant.

* Mechanical CR Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure|
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season.

« Chemical R Some herbicide-resistant non-crop species may occur gn
this site.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Pine—Spruce / Feathermoss:
Fresh, Silty Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

* Prescribed Burn R Severity of burn will affect vegetation response.
Prescribed burn is required when using the seed tree
silvicultural system.

Regeneration

* Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed R High levels of jack pine ingress.

- Vegetative (coppice) NR | Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding R Good distribution of mineral soil seedbeds will
contribute to success.

- Scarification R High levels of jack pine ingress. Excessive displacement
of the organic layer will create a favorable environment
for establishment of windborne seed and seedbank
species.

Tending Treatments

Cleaning Low to moderate competition on this site and cleaning is
usually not required.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing will be beneficial where density is high from

natural or direct seeding.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Pine—Spruce / Feathermoss:
Fresh, Silty Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System
* Harvest Method

Comments

Clearcut
« Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil an
stimulate suckering. Strip cutting can also be prescribed to
meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable to|
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to this
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free seasor.

Full-tree R

Tree-length R Slash remaining on the site will reduce soil temperature|
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in rows
by single grip harvesters will create an uneven distributipn
of aspen suckers.

Renewal Treatments

Site Preparation

* Mechanical NR See Scarification (Section Il, Book I).
¢ Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorey
without damaging the aspen root systems.
« Prescribed Burn R
Regeneration
 Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments Comments
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to

recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorate
to a point where vegetative regeneration is unlikely or
undesirable.

o

- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.

- Scarification R

Tending Treatments

Cleaning Low to moderate competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal.

* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fresh, Fine Loamy—Clayey Soll

ES 26

approximately 250 m

General Description

Overstory dominated by black spruce and jack pine. Occasionally has scattered occurrences of
trembling aspen, white birch and balsam fir. Typically shrub- and herb-poor. Soils fresh, well to
moderately well drained, fine loamy-clayey; developed primarily on lacustrine parent material.
Ground cover consists of feathermoss, conifer litter and wood.

g1 . Soil types
- S5, S6, SS7
SERELH N Mode of Deposition
19 lacustrine, morainal
18 u |28 Humus Form
g = pe 1727 fibrimor, humifibrimor
? ® Overstorey
© 2 a2 % black spruce, jack pine, balsam fir, trembling aspen,
§ 22 a 33 white birch, white spruce
= Shrubs/Trees (<10 m)
Ledum groenlandicum, Gaultheria hispidula, black
36 37 38 spruce, Vaccinium myrtilloides, Vaccinium
g 2 % angustifolium, Linnaea borealis, balsam fir, Rosa
> acicularis, Diervilla lonicera, Rubus pubescens
2 Herbs and Graminoids
Poor Rich Clintonia borealis, Coptis trifolia, Maianthemum
Nutrient Regime canadense, Cornus canadensis, Petasites frigidus
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Dicranum polysetum
Comments

Relatively complex ecosite with characteristic V-types including V20, V31, V32 and V33. Expect
V17 and V19 to provide shrub- and herb-rich phases, and V36 and V34 on toe slopes and
depressions. Soils generally deep but may often have inclusions of SS9 peaty phase soils. May occur
as a complex with ES31 in rolling or broken terrain with impeded drainage.
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Spruce—Pine / Feathermoss:
Fresh, Fine Loamy—Clayey Soil

Typical Landscape Associations

Typical Ecosite Sequence on Silty to Clayey Glaciolacustrine and Alluvial Material

Po (Bw-Bf) | Po-Sw-Bw (Sh-Bf)

Ce-Bf-Sw

Ta-Sb

Sb (Bf)

Sb (Bf-P))

ES28 ES33

Hardwood- Hardwood-Fir-
Fir- Spruce
Spruce Mixedwood:

Mixedwood: Moist, Silty-
Fresh, Silty Clayey

Soil Soil

V5 V9

Aspen Trembling

Hardwood Aspen
Mixedwood

S4 S9

Fresh/Silty- Moist/Silty-
Silt Loamy Silt Loamy

Fresh Moist

ES37

Rich Swamp:
Cedar (Other
Conifer):
Organic Soil

V21

Cedar (inc.
Mixedwood)/
Mountain
Maple

S12F
Wet/Organic
(Feathermoss)

Wet

ES36
Intermediate
Swamp:
Black Spruce
(Tamarack):
Organic Soil

V23

Tamarack
(Black Spruce)/
Speckled
Alder/
Labrador-tea

S12S
Wet/Organic
(Sphagnum)

Wet

ES31
Spruce-Pine/
Feathermoss:
Moist, Silty-
Clayey Soil

V34

Black Spruce/
Labrador-tea/
Feathermoss
(Sphagnum)

S10
Moist/Fine
Loamy-Clayey

Moist

ES25
Pine-Spruce/
Feathermoss:
Fresh, Silty Soil

V31

Black Spruce-
Jack Pine/
Tall Shrub/
Feathermoss

S4
Fresh/Silty-
Silt Loamy

Fresh

Sb-Pj (Po-Bw) | Pw-Pr (Bw)

ES26 ES24

Spruce-Pine/ | Red Pine-

Feathermoss: | White Pine:

Fresh, Fine Fresh, Fine

Loamy-Clayey | Loamy Soil

Soil

V32 V26

Jack Pine- White Pine

Black Spruce/ | Conifer

Ericaceous

Shrub/

Feathermoss

S5 SS7

Fresh/Fine Moist/Sandy

Loamy

Fresh Fresh
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ES 26
Fresh, Fine Loamy-Clayey Soil Ecological Interpretations

Site Structure and Composition

Forest Stage
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Fb 167 N/A 2500 N/A 2099 N/A
Bf 2449 N/A 2382 N/A 2987 N/A

Sphag| Fthr | Bdif | Con [Lichen|Sphag| Fthr | Bdlf | Con |Lichen|Sphag| Fthr | Bdlf | Con |Lichen
40 | 32 0 8 |20 40| 32| O 8 |20 | 40| 32| O 8 | 20
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Vegetation and Soil Type Relationships
(number of plots with defined combinations)

123
& S/
(/] @
§° Fo/ S < o§
9 /S &/
S /5&/ &/ 5
& TS/ ¥ N/ 2
& >&/ o S
NN VI IV - ) .
§: 5?\44@ ey é"b,f;) Description of Soil and Vegetation
$ /8e/ 88/ L -
RAWANS L8/ L $ |:| Characteristic Common
& FO/ S5/ &S
3 NN CRSA .
@ LIBTAZGTAIE - Common Inclusions
33731732720 |:| Characteristic Uncommon

S5— Fresh/Fine Loamy

S6 — Fresh/ Clayey

SS7- Shallow — Moderately Deep / Silty — Fine Loamy — Clayey

Selected Species Habitat Use
Forest Stage

o, &
§ @ 3
EASIANS,
Species Q\Q’ o)‘g \é§§ o*‘b Special Habitat Preferences
Spruce Grouse [e][o]
Great Grey Owl O|O| tamarack bogs preferred for nesting (use nests of other raptors)
Black-backed Woodpecker @®|@®| snags
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee @ @®| snags
Swainson's Thrush O|0|0
Nashville Warbler o0 e high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler O|0 nests in spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow O|O0 O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O @ @ | downed woody debris
Meadow Vole (@] fields, grassy meadows
Marten @ |@® | snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank) (o][e][e]
White-tailed Deer (forage) [e][e)
White-tailed Deer (cover)
Moose (forage) (e][e]
Moose (cover) o|0|0

Q Used Habitat @ Preferred Habitat
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ES 26
Fresh, Fine Loamy-Clayey Soil Ecological Interpretations

Successional Relationships - Natural

This ecosite is characterized by a mixed jack pine - black spruce canopy. Jack pine is almost
exclusively found in the canopy, whereas black spruce is distributed throughout the canopy,
sub-canopy and sapling layers. White birch, trembling aspen and/or white spruce are often present
in the upper two canopies as well as in the sapling layer. Total tree cover are high, and shrub and
herb cover generally low. Stand ages range from 41 to 242 years with the majority of sites
occurring between 50 to 100 years of age.

Total shrub cover is low, and ericaceous shrubs are ubiquitous (PWagdiniumspp.,Gaultheria
hispidulg Ledum groenlandicurandRosa acicularis Ledum groenlandicuns often present on

moist sites and generally occurs at moderate to high cover. Tall shrubs are of relatively uncommon.
Non-ericaceous shrubs and herbs occur with low frequency and/or cover. The forest floor is
primarily covered byPleurozium schrebeglthoughDicranum polysetupPtilium crista-cristensis
andHylocomium splenderare also frequent. Species richness, diversity and evenness are low
compared to the other ecosites.

The successional trajectory indicates increased dominance by black spruce, in both the canopy and
sub canopy layers. Like ES22, black spruce recruitment into the stand remains strong and total
canopy cover does not declines over time. Recruitment of black spruce is initially contemporaneous
with jack pine and then becomes gradual or episodic. Episodic recruitment usually follows low-
intensity surface fire. This results in a dense, uneven-aged monodominant black spruce stand.

Some relict jack pine may occur in older stands. White birch which may show moderate to strong
regeneration in more open canopy sites and/or in areas of windthrow, persists in some older stands.
Balsam fir regenerates well in the understorey beginning at or about 30 years of age provided a
seed source is nearby. However, balsam fir seldom reaches the canopy layer. A slight increase in
tree level diversity occurs at older ages reflecting the higher frequency of white birch, trembling
aspen and balsam fir.

It has been speculated that mixed jack pine and black spruce stands represent a successional stage
towards fir-spruce dominance. However, regional data demonstrates that although balsam fir is
often present in the sapling layer it seldom enters the canopy of older stands. Differential mortality
of balsam fir on this ecosite may be attributable to the combined effects of low nutrient availability,
ungulate herbivory, and spruce budworm infestation.

Tall and low shrub cover will decline over time after 100 years as canopy closure is maintained.
Herb cover declines steadily. Moss species continue to dominate the forest floor. Total herb cover is
generally less than that of shrubs and also declines, particularly in older stands.

Successional Relationships - Post-harvest
Response following harvest:

The presence of a viable black spruce or jack pine seed source from residuals or adjacent stands
will contribute to the perpetuation of those species on this ecosite. Jack pine in the original stand
will make the likelihood of jack pine ingress greater. An aspen component present in the original
canopy is likely to be maintained through vegetative suckering while birch will be maintained
through seed origin reproduction. Both hardwood species increase in abundance following harvest.

Ecosite 26 has a high probability for natural ingress of all three tree species. Full and 50 percent
ingress are achieved approximately seven and three years after harvest, respectively.

A moderate probability exists for black spruce advance growth to occur in the understorey in the
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undisturbed stand. Stocking of black spruce and balsam fir in the sub-canopy or as advance gr
in the understorey will be greatly reduced following canopy removal due to exposure, sunscald
increased droughtiness of the site.

Proliferation of herbs and low woody shrubs is common. Exposed feathermoss quickly dies
following removal of the overstorey.

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for black spruc
and jack pine. If jack pine is present in the original stand, its presence in the future stand may b
enhanced by scarification on the site.

Soil disturbance will stimulate the establishment and growth of woody shrubs and will stimulate
hardwood suckering especially from aspen. Mechanical site preparation and the exposure or m
of mineral and organic soils will greatly stimulate the establishment of grasses and wild raspber
Retention of an intact forest floor condition will reduce non-crop species on site.

Response following harvest and prescribed fire:

Following fire, the growth of trembling aspen, ericaceous shrubs (blueberry) and herbs is
stimulated. These species can quickly dominate the site within two years. Moderate to high
intensity surface fires will be effective in reducing future competition from woody shrubs but will
result in a less-than-favorable exposed mineral soil seedbed suitable for conifer establishment.
Prescribed fire will destroy any black spruce or balsam fir advance growth and will usually girdle
any seedling jack pine. Moderate to severe intensity surface fires will completely remove the
surface organic horizons and kill any hardwood shrubs or aspen present on the cutover.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sh Pj Po
S5 16.8 N/A 20.3
S6 12.8 17.3 19.3

SS7 13.7 14.2 22.2

Section Il
Ecological and Management Interpretations



Spruce—Pine / Feathermoss: . .
ES 26
Fresh, Fine Loamy-Clayey Soil Ecological Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V31 V33
Stocking (%) 19 24
Stocking Range | 0-55 | 0-95
Stems per ha 1000 2500

V31 and 33 are the characteristic vegetation types.
This ecosite is dominated by jack pine and black spruce with scattered stems of other species.

Where black spruce dominated the original stand, there is a moderate possibility of black spruce
advance growth being present in numbers and distribution to adequately regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
«basal area of black spruce in the original stand
and inversely related to:
« percent cover of herbaceous species
« percent cover of broadleaf litter
* percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Probability Class
V- <21% H- 61 -80%
Seedbed Sh Pj Po L- 21-40% X- >80%
Condition M- 41 - 60%

Species and Height Class

>1.0 <1.0 >1.0 <10 >1.0

ﬁ X L H Density Class
Duff <300
[ 300 - 1000
Mineral Soil Insufficient Data [ 1001 - 5000
[ 5001 - 10000
Burned Insufficient Data B > 10000

» Natural regeneration abundance, species dominance and timing are very similar to ES25.

« For all three species, full and 50 percent ingress are achieved approximately seven and three
years after disturbance, respectively.

Critical Comments

« Low to moderate competition may be expected from white birch and aspen (where it exists in the original stand).
Stands may be herb- and shrub-rich where silt content is high or gaps exist in the overstorey canopy.

Labrador-tea may be locally abundant on toe slopes and in depressions where soil moisture conditions are
enhanced. Ericaceous woody shrubs have the potential to adversely affect the germination, survival and growth of
young black spruce seedlings.

Exposure of surface mineral soil may lead to soil baking and/or frost heaving of planted seedlings.

Ecosites supporting V30, V31, V32, V33, are moderately susceptible to spruce budworm infestation.

Natural regeneration of black spruce limited by available local seed supply and lack of suitable supply and duration
of receptive seedbed and smothering from hardwood litter.
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. Spruce-Pine / Feathermoss:
Management Interpretations Fresh, Fine Loamy—Clayey Soil

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

o >
Limitations 3
Characteristics QS*@
S/ o &
s/ S &/ 5/ S
& §z, Q7® o Q& QOQ S r§\ QQ, \Q \\'OQ \OQ S
»/ /S /) T/ L S/ L/ 2/ O/ S 4 5
>/ & . /s /8/S//)S/) S/ &/ /S g
XSS/ S S
¥ QO Q A Q QO S Q
K/ /SF)S/ /&) E/S)E/S)F/)E/ &)/ &/ Sivicultural Activities
11,3 4 | 3 4 14 |13 Harvesting
1,211,3 4 | 3 1 4 11,3 Renewal
1,3 1 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation and increase the potential
for erosion and frost heaving.

LFH layer is a poor seedbed.
Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes > ten percent.

Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

Opportunities

High levels of jack pine and black spruce ingress after disturbance, coupled with moderate levels of black spruce
advance growth make this ecosite an attractive candidate for natural regeneration treatments.

Site quality for aspen growth and wood quality enhanced on this site, expecially where stone content approaches
30 percent and soils are calcareous.

Creating receptive seedbed through fire or mechanical site preparation is necessary for natural or artificial
seeding of pine or spruce. Select phases of this ecosite with lower silt contents to minimize competition for
seeding treatments.

Low intensity scarification to scatter and align jack pine slash will enhance natural regeneration from seed on this
low to moderate competition site.

Jack pine and black spruce seed trees (minimum 20/ha) in conjunction with prescribed fire offers a cost-effective
regeneration strategy on these sites. Target the less competitive sites for this treatment.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow ]
1 = Extensive
Black spruce 1 3 2 = Basic
3 = Intensive
Jack pine 1 2 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Spruce—Pine / Feathermoss: .
ES 26
Fresh, Fine Loamy—Clayey Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R An assessment of seedbed quality and the quality and

quantity of black spruce parent trees in the leave strip ig
necessary to determine potential of this treatment. Strip
width should be less than 40 m due to soil moisture

regime. This cutting technique may also be prescribed to
meet other management objectives.

- Patch R An assessment of seedbed quality and the quality and
quantity of black spruce parent trees in the leave patch fis
necessary to determine potential of this treatment. Cargful
consideration must be given to the size and configuratig
of patches due to soil moisture regime. This cutting
technigue may also be prescribed to meet other
management objectives.

=}

- Seed-tree R Group seed tree is the most commonly used technique
Individual tree seed tree to be used only in conjunction
with prescribed fire. Ensure there is adequate distributig
of black spruce in the portion of the stand where seed tree
system is being prescribed.

=}

Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.

Full-tree R

Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Spruce-Pine / Feathermoss:
Fresh, Fine Loamy—Clayey Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

Site Preparation

Low to moderate competition on this site. Aspen and
white birch may be locally abundant.

high from seeding or advance growth.

* Mechanical R Techniques, timing and sequence of treatments should |be
carefully considered. Minimize mineral soil exposure on
clays to reduce the incidence of soil baking and/or frost
heaving, and to prevent increased competition from non-
crop vegetation on a mixed mineral/organic microsite.
Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.

* Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn R Severity of burn will affect vegetation response.

Regeneration
* Natural
- Advance Growth R Moderate levels of advance growth. May require
supplemental artificial regeneration.
- Seed NR Low levels of black spruce ingress.
- Vegetative (coppice) NR Black spruce does not coppice.
« Artificial
- Planting R Plant close to the mineral/organic interface.
- Seeding NR Reduced seeding success on clay soils. Potential for
seasonal drought will limit success.
- Scarification NR Site conditions imply low levels of black spruce ingress
Tending Treatments
Cleaning Low to moderate competition on this site and cleaning is
generally not required.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur ¢on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing will be beneficial where black spruce density i

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Spruce—Pine / Feathermoss: .
ES 26
Fresh, Fine Loamy—Clayey Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

guantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree CR Jack pine seed tree systems are only to be used in

conjunction with a post-harvest prescribed burn which
creates 50% net mineral soil exposure well distributed
across the site.

Shelterwood NR | Jack pine is shade intolerant and generally not suited tg
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.

Full-tree R
Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation Low to moderate competition on this site. Aspen and

white birch may be locally abundant.

o

* Mechanical CR Techniques, timing and sequencing of treatments shou
be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or

frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.

* Chemical R Shrub and herb poor. Chemical site preparation is
generally not required.

* Prescribed Burn R Severity of burn will affect vegetation response.
Prescribed burn is required when using seed tree
silvicultural system.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Spruce-Pine / Feathermoss:
Fresh, Fine Loamy—Clayey Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments Comments
Regeneration
« Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed R High levels of jack pine ingress.

- Vegetative (coppice) NR Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding R Good distribution of mineral soil seedbeds will contribute
to success.

- Scarification R High levels of jack pine ingress. Excessive displacement
of the organic layer will create a favourable environment
for establishing of windborne seed and seedbank
species.

Tending Treatments

Cleaning Low to moderate competition on this site and cleaning is
generally not required.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
« Chemical

- Ground R Some herbicide-resistant non-crop species may occur ¢n
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing will be beneficial where jack pine density is high

from natural or direct seeding.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 26

Spruce—Pine / Feathermoss:
Fresh, Fine Loamy—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

* Harvest Method Comments
Clearcut
* Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil and
stimulate suckering. Strip cutting can also be prescribed to
meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable tg
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to th|s
silvicultural system.
Selection NR See Shelterwood comment.
Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free seasorn.
Full-tree R
Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.
R See Tree-length comment. Concentration of slash in roys
Cut-to-length/Shortwood by single grip harvesters will create an uneven
distribution of aspen suckers.
Renewal Treatments
Site Preparation
* Mechanical NR See Scarification (Section II, Book I).
* Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorgy
without damaging the aspen root systems.
* Prescribed Burn R

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Spruce-Pine / Feathermoss:
Fresh, Fine Loamy—Clayey Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations

Renewal Treatments comments
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated
to a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R
Tending Treatments
Cleaning Low to moderate competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal.
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this
treatment.



ES 27 Fir—Spruce Mixedwood:
Fresh, Silty—Fine Loamy Soill

approximately 250 m

General Description

Dominated by balsam fir, black spruce and white spruce with mixtures of tremblingaspenand
whitebirch. Typically shrub-and herb-rich. Soilsare fresh, well tomoderately well drained, silty to
fineloamy. Occurring predominantly onlacustrine andglaciofluvial parent material. Ground cover
consistsofbroadleaflitter, coniferlitter, feathermossand wood.

Soil Types
1 $4,85,SS7
1315 16 Mode of Deposition
o 10 lacustrine, glaciofluvial
1 u |2 Humus Form
£ fibrimor, humifibrimor
=@ 2 Overstorey
2 - 30 balsam fir, white spruce, black spruce, tremblingaspen,
22 2 33 whitebirch
Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Diervilla lonicera,
- 37 8 Lonicera canadensis, Rubus pubescens, Linnaea
borealis, balsamfir, white birch, tremblingaspen
Herbs and Graminoids
Aster macrophyllus, Streptopus roseus, Aralia
Poor Rich nudicaulis, Viola renifolia, Galium triflorum,
Nutrient Regime Clintonia borealis, Trientalis borealis, Maianthemum
canadense, Cornus canadensis
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Rbytidiadelpbus triquetrus

Dry

Moisture Regime

35
34

Very Wet

Comments

Vegetation coverisrelatively uniform, consisting of characteristic V-types V14, V15and V16.
Expectlocalvariationto V7,V8,V9, V24 and V25 where hardwood pockets are encountered. May
also contain pocketsof V12and V13 in Site Regions 45, 4W and 5S. Soils are typically deep, but

may containinclusionsof SS7. Topographyisoftengentlyrolling.
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Ecological Interpretations

Fir—Spruce Mixedwood:
Fresh, Silty—Fine Loamy Soil

Typical Landscape Associations

Typical Ecosite Sequence on Deep Silty to Clayey Glaciolacustrine Material

Ecological and Management Interpretations

Po-Sw (Bf) Sb-Bf-Sw (Po) Bf-Sw (Pb-Sb) Ce-Bf (Sb-Ta) Sb-Ta Sb
ES29 ES27 ES32 ES37 ES36 ES35
Hardwood-Fir- Fir-Spruce Fir-Spruce Rich Swamp: Intermediate Poor Swamp:
Spruce Mixedwood: Mixedwood: Mixedwod: Cedar Swamp: Black Spruce:
Fresh, Loamy- Fresh, Silty-Fine Moist, Silty-Clayey (Other Conifer): Black Spruce Organic Soil
Clayey Soil Loamy Soil Soil Organic Soil (Tamarack):
Organic Soil
V8 V16 V14 V22 V23 V37
Trembling Aspen Balsam Fir- Balsam Fir Cedar (inc. Tamarack Black Spruce/
(White Birch)/ White Spruce Mixedwood Mixedwood)/ (Black Spruce)/ Ericaceous Shrub/
Mountain Maple Mixedwood/ Speckled Alder/ Speckled Alder/ Sphagnum
Feathermoss Sphagnum Labrador-tea
S5 S6 S10 S12F S12S8 S12S8
Fresh/ Fresh/Clayey Moist/Fine Loamy- Wet/Organic Wet/Organic Wet/Organic
Fine Loamy Clayey (Feathermoss) (Sphagnum) (Sphagnum)
Fresh Fresh Moist Wet Wet Wet
Section Il




Fir—Spruce Mixedwood: . .
ES 27
Fresh, Silty—Fine Loamy Soil Ecological Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
=8 100 100 100
2
k) 80 80 80
8
el >
=N 3 60 60 60
N = N/A N/A N/A
O B
g © 40 40 40
[0}
- O
I 20 20 20
o
()
3 0 0 0
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 100
: —
= [ 80 80
ZIE L L L
I G 60 — 60 60 —
E
¥ 3 40 40 40
O & [} [ ] [}
>
o 20 20 20
S — |e — e — e
n 0 ] ° 0 aal [ ] 0 ° [ ]
()
= o/ /Q o/ /Q o/ /Q o/ /Q o/ /Q o/ /o
S S/ /9 /& S N T S/ /&) &S
o) &/ /T NV o/ /I S/ /S </ /I NAVES
& 7/9 & 7/ & /9
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sh 1320 N/A 1948 N/A 2270 N/A
Bf 4690 N/A 2155 N/A 2250 N/A

Sphag| Fthr | Bdif | Con [Lichen|Sphag| Fthr | Bdlf | Con |Lichen|Sphag| Fthr | Bdlf | Con |Lichen
0 12 | 20 | 68 | O 0 12 | 20 | 68 | O 0 12 | 20 | 68 | O
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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. . Fir—Spruce Mixedwood:
Ecological Interpretations Fresh, Silty—Fine Loamy Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

\ N
$ Q
S /S8/8 /&
> S >R @"" N
S/ &/2E $
S F /LL/ ’ ~
S S /S8 Se/F
E /) S/Se/88/8¢ . .
§ é? ,,\/b\ LS Y Description of Soil and Vegetation
3 S S LS/ L/ LSS -
§ S /sS/S é‘ LL |:| Characteristic Common
$ /) &/ 58/E8/SS
@ S LISTLAEFASS - Common Inclusions
14 715 7 16 7 8 |:| Characteristic Uncommon
6 4 1 5 4 S4—  Fresh/ Silty - Silt Loamy

S5—  Fresh/ Fine Loamy

SS7- Shallow — Moderately Deep / Silty — Fine Loamy — Clayey

Selected Species Habitat Use

Forest Stage
~S°’ @ 0@
S/
Species Q*Q’ (,}TQ\SS ﬁ oib Special Habitat Preferences
Spruce Grouse
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker
Least Flycatcher Q|Q| often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush (e][e][e]
Nashville Warbler o0 e high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow 0|0 Q| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|O|0O|0O| downed woody debris
Meadow Vole [ ) fields, grassy meadows
Marten O|@®|@®| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank) O|0
White-tailed Deer (forage) o e [ ]
White-tailed Deer (cover) ol@ e
Moose (forage) (e][e]
Moose (cover) [e][e][e]

QO Used Habitat @ Preferred Habitat
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Fir—Spruce Mixedwood: . .
ES 27
Fresh, Silty—Fine Loamy Soil Ecological Interpretations

Successional Relationships - Natural

These stands are often dominated b ybalsamfir ,whitespruceandb  lackspruceinthecanop  ywith
mixtures of rembling aspen and white birch. Balsam fir is the most frequent and abundant species

andma yoccasionall yoccuras pure stands. Totaltreeco  verremains highduringm uc hofthis
standse xistence .Thisecositeistypicall —yshrubandherbric  h.Thetallandlo wshrubla yersare
usuall ydominatedb y balsam firAger spicatunCorylus cornutand Diervilla lonicera White

birch, trembling aspen and black spruce can also occur in the sapling layer on this ecosite. Stand

age varies from 43 to 177 years with the majority of sites occurring in the 70 to 100 year range.

Tallshrubs are frequentand occur at moderate to high co verinmoststands;  ericaceous shrubs are
typicall yuncommon. Thelo wshrubDiervillalonicera iscommonl yencounteredthr  oughoutthe

life of thisstand. Rosa acicularigind Ribesspp. arecommonb utnotab undant. Theherbla yeris
floristically rich and total cover can be quite high (>30 percent) although any one individual species

coverislo w.Mossspeciesric  hnessis also highPleurozium schrebeis the most ubiquitous and

occur satmoderateco  ver.

Inthe absence ofthe spruce budworm, the overall successional trajectory for these stands is toward

amoreopen, une ven-a gedcanop Yyofmix edspecies composition. Thehar dwoodcomponentis
slowlyreplacedb yconif erousspecies, par ticularl y, white spruce and balsamfir .Theoldeststands
are uneven-aged and show strong conifer regenerationin the sub-canopy and seedling layers. Black

spruce regeneration declines over time, suggesting that it may eventually disappear from many of

thesestands. Thecanop Yco verdecreasesas sub-canop yco verincreases.  Atextendedr otations,
white sprucewillf ormasuper -canop ywithamaincanop yofbalsamfir ,whitebir chandb lack
spruce. Onsteep slopes and on calcareous substrates, eastemwhite cedar may also be presentin

largenumber sinthemaincanop  y.Whitesprucerarel yformspurestands.  Tallshrubfrequenc  yand
co ver (par ticularl yAcer spicatunand Corylus cornutgincreasewitha ge.These stands become
essentially self-regenerating. Species richness, diversity and evenness remain highin older stands

onthisecosite.

Balsamfirisfa voredb ygapcreationinpre  vioustremb lingaspen dominated mix edwoods. Ateven
older ages (140years) and in the absence offire, sparse regeneration of the hardwood components

resultsin anincreasing dominance b ywood y shrubs and shade tolerant conif erssuc hasbalsamfir
The balsam fir sub-canopy componentin aspen dominated stands eventually grows throughinto the

maincanop y.Speciesric hness, diver sityande vennessincrease mar ginall yovertime .Meantree
species richness, diversity and evenness allincrease over time, indicating the increasingly ‘mixed’

nature of the canopy-sub-canopy as stands age.

The presence of spruce budworm on the landscape is a critical componentin directing succession

ofthese balsam fir dominated ecosystems. Periodic infestations of spruce budworm can kill 70 to

100 percent of all balsam fir stems and between ten to 40 percent of all white spruce stems inthe

overstore y.Thisispr ovidedthatdef oliaione xtendsthr oughfiveormorey ears. Spruceb udworm
outbreaks tend to be self-propagating once initiated with outbreak severity positively correlated

withthepr opor tion of balsam firin the canop y.Treesthatdosur  vivedef oliationusuall ybecome
weakened and are susceptib letor ootr otandwindthr  ow.

Successionf ollowingspruceb ud worminf estationisdiff erentthanthatf ollo wingfire becausethe
budworm does not usually eliminate all balsam fir stems on the site. Canopy removal releases

balsam firand white/black spruce seedlings inthe understorey often favoring the spruce

component. Theremo valofthecanop yma yalsofa vorthereg enerationof more shade tolerant
wood ytallshrubssuc  haAcer spicatunand Corylus cornutavhic he xistintheunder  store y.These
wood y shrubs often suppress or reduce an yfur therbalsamfirreg  enerationonthef  orestfloor .
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. . Fir—Spruce Mixedwood:
Ecological Interpretations Fresh, Silty—Fine Loamy Soil ES 27

Successional Relationships - Post-harvest
Response following harvest:

Post-harvest successional patterns are extremely complex to predict due to the combined inter
of soil/site conditions, original stand conditions, season of harvest and severity and duration of
harvest activity. Following harvest, aspen and white birch increase in density and dominance dt
rapid sprouting and suckering from any remaining stems. Removal of the overstorey results in t
reproduction and growth of wood shrubs and the herbaceous layer. Balsam fir seedlings are
released and new seedbeds for balsam fir are created by disturbance to the mineral floor.

The protection of conifer advance growth often will result in stand development patterns and
compositions similar to that following wildfire; however, the prevalent species in the post-loggin
cover type is balsam fir due to lack of a spruce seed source and a sufficient quantity and quality
receptive seedbed for white and black spruce. This ecosite has a low probability of sufficient
number and distribution of black spruce advance growth to form a significant component of the
new stand. Careful logging techniques will result in a mixedwood stand condition where balsarn
is a significant component.

Response following harvest and mechanical site preparation:

Following harvest, aspen and white birch increase in density and dominance due to rapid sprot
and suckering. Removal of the overstorey results in the reproduction and growth of wood shruk
and the herbaceous layer. Mechanical site preparation stimulates hardwood suckering and sprc
of shrubs - especiallgorylus cornutaby stimulating reproduction from underground sprouts. Disc
trenching, blading and use of a brush blade will reduce the cover and abundandeooyline
cornutabut will have minimal effect oAcer spicatumHowever, mechanical site preparation on
these sites is very effective in reducing the proportion of balsam fir in the new stand arising fror
advance growth present at time of harvest.

The largest differences between the succession of the natural forest and in new conifer plantati
is in the hardwood/softwood densities, the mortality rates and the balsam fir content within the
stands. In natural stands there can be in excess of 3500 stems per hectare of balsam fir while
plantations contain an average of only 500 stems per hectare. Balsam fir from advance growth
rarely accounted for more than 15 percent of overstorey density in plantations.

Response following harvest and prescribed fire:

High intensity severe prescribed burns will effectively reduce the density and dominance of asp
and white birch in the regeneration phase as welcas spicatunandCorylus cornutaLow

intensity prescribed fire will stimulate the regeneration of@beylus cornutebut repeat summer
fires will exhaust stored food reserves and reduce its ability to re-sprout. Prescribed fire on this
generally creates exceptional seedbed conditions for a variety of grass species and wild raspbe
which colonize via rhizomes and seeds. Prescribed fire of existing grass will stimulate seeding.
Prescribed fire is successful in eliminating balsam fir regeneration and advance growth; the dec
of impact is related to severity and intensity of the burn.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
sS4 13.8 21.2 21.4
S5 16.8 N/A 20.3
SS7 13.7 14.2 22.2
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Fir—Spruce Mixedwood: . .
ES 27
Fresh, Silty—Fine Loamy Soil Ecological Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V14 V15 V16
Stocking (%) N/A N/A N/A
Stocking Range N/A N/A N/A
Stems per ha N/A N/A N/A

V14isthec haracteristicveg etationtypewith V15and V16ascommoninc lusions.

Balsamfir ,whitespruce ,andb lac k spruce dominate the ecosite with tremb ling aspen and white
birch presentin varying proportions.

Mixed woodveg etationtypes V14,V15and V16werenotsur veyedforb lacksprucead vance
growth. Duetothelo wdensityofb lackspruceinthecanop  y,blacksprucead vancegr owthis
general yassumedtobelo  w.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
«basal area of black spruce inthe original stand
per centco verofspha gnummossorLabrador  tea
andinversely related to:
« percentcover ofherbaceous species
« percent cover of broadleaf litter
« percentcanopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

High levels of woody shrub and hardwood tree competition from mountain maple, white birch, aspen, beaked
hazel and balsam fir on V14, V15, and V16. Calamagrostis canadensis is often abundant following harvest when
excessive amounts of soil disturbance are created.

Most tree species will be highly susceptible to Armillaria spp. on this site. Balsam fir, white spruce and black
spruce may also be susceptible to /nonotus tomentosus on the same sites where Armillaria spp. occurs.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed and smothering from hardwood litter.

Exposure of surface mineral soil may lead to soil baking and/or frost heaving of planted seedlings.
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Management Interpretations Fresh, Silty_Fine Loamy Soil [

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

L &
Limitations 3
&
Characteristics o &
QO S &
S q,\ Q> -Qo’ f?(’ Q\QO IS I éo
g o . RN @ . }
&Z} S 0Q7 & @Q- v@o @s S/8/ 5/ 06\0 &
/& /)8 S e/ S/ /S §/ &/ /8 4
S S S 8 S S S
Q o Q QO QS N O - .
K/ S/F/ 5/ /& /SC/S/E/S)F/S/& /) &/ Sivicultural Activities
1113 4 |3 4 11,3 Harvesting
1,2)11,3 4 [ 3 (15 1 4 1 4113 Renewal
13 1,5 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation and increase the potential
for erosion and frost heaving.

2. LFH layer is a poor seedbed.

3. Sail erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.

4. Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

5. Very high competition with mountain maple, beaked hazel, white birch, aspen, balsam fir and blue-joint grass as
the principle competitors.

Opportunities

This ecosite can also be managed to support forests dominated by balsam fir, white birch, and/or white spruce.

Site quality for aspen growth and wood quality enhanced on this site, expecially where stone content approaches
30 percent and soils are calcareous.

White spruce and black spruce seed trees, combined with site preparation for mineral soil exposure, can augment
conifer regeneration levels.

Use prescribed fire after harvest to eliminate dense balsam fir advance growth and create plantable spots or
stimulate aspen suckering.

Browse production potential is high, both before and after harvest.

This ecosite may provide winter shelter for moose depending upon the habitat mosaic.

Stands associated with this ecosite have a high degree of structural diversity contributing to their importance as
potential habitat for small mammals, furbearers and a large number of songbirds.

Soil active herbicides generally available for use on fine textured soils.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1 3 2 = Basic
3 = Intensive
Jack pine 1 3 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).

Section Il
Ecological and Management Interpretations



Fir—Spruce Mixedwood: .
ES 27
Fresh, Silty—Fine Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity. However, this cutting technique may be
prescribed to meet other management objectives.

- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequent
occurrence of black spruce in the original stand and lack
of receptive seedbed. Potential competition limits natural
regeneration.

Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.

Full-tree R

Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R See Tree-length comment.

Renewal Treatments
Site Preparation Very high competition on this site.
* Mechanical R Techniques, timing and sequencing of treatments should

be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season. Chemi-mechanical site preparation should be
considered. Potential for standing dead and down wood
debris resulting from repeat spruce budworm infestatior
is high and will affect equipment operability and
effectiveness.

<

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fir—Spruce Mixedwood:
Fresh, Silty—Fine Loamy Sall

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

ES 27

natural regeneration is minimal.

Renewal Treatments Comments

* Chemical R Some herbicide-resistant non-crop species may occur @n
this site.

« Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration

« Natural

- Advance Growth NR Insufficient data exist. Vegetation types imply low levels
of black spruce advance growth.

- Seed NR Insufficient data exist. Site conditions imply low levels o
black spruce ingress.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop vegetation precludes the survival and
growth of seed origin black spruce.

- Scarification NR Insufficient data exist. Site conditions imply low levels o
black spruce ingress.

Tending Treatments

Cleaning Very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur gn
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since black spruce

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 27
Fresh, Silty—Fine Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequept

occurrence of jack pine in the original stand.

Shelterwood NR Jack pine is shade intolerant and generally not suited td
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free seasorn.

Full-tree R

Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.

Cut-to-length/Shortwood R See Tree-length comment.

Renewal Treatments
Site Preparation Very high competition on this site.
» Mechanical R Techniques, timing and sequencing of treatments should

be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition fron
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season. Chemi-mechanical site preparation should be
considered. Potential for standing dead and down wood
debris resulting from repeat spruce budworm infestatior
is high and will affect equipment operability and
effectiveness.

=]

<

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fir—Spruce Mixedwood:
Fresh, Silty—Fine Loamy Sall

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

ES 27

regeneration is minimal.

Renewal Treatments Comments

* Chemical R Some herbicide-resistant non-crop species may occur ¢n
this site.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration

 Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.

-Vegetative (coppice) NR | Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop vegetation precludes the survival and
growth of seed origin jack pine.

- Scarification NR Cone loading is low due to low density of jack pine in the
original stand. Cone scattering will give variable results

Tending Treatments

Cleaning Very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur ¢n
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since jack pine natural

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fresh, Silty—Fine Loamy Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

» Harvest Method Comments
Clearcut
* Harvest Method
- Conventional R
- Strip/Block R Strip width should be at least 20 m to warm the soil and

stimulate suckering. Strip cutting can also be prescribeq
to meet other management objectives.

- Patch R Openings 0.4 ha in size are the minimum acceptable to|
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to th|s
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.

Full-tree R

Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in roys

by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fir—Spruce Mixedwood:
Fresh, Silty—Fine Loamy Sall

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

ES 27

Site Preparation

treatment.

* Mechanical NR See Scarification (Section Il, Book I).
« Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorey
without damaging the aspen root systems.
* Prescribed Burn R
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated
to a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R
Tending Treatments
Cleaning Very high competition on this site. High initial densities
and rapid early growth of aspen suckers will ensure thejr
successful renewal.
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations



Hardwood—-Fir—Spruce Mixedwood:
ES 28
Fresh, Silty Soil
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approximately 250 m

General Description

Dominated by trembling aspen and white birch with occasional occurrences of balsam fir, black
spruce, jack pine and white spruce. Deciduous tree component exceeds 50% of the canopy. Shrub-
and herb-rich. Soils fresh, well to moderately well drained silt or silt loam. Developed on lacustrine
and glaciofluvial parent material. Ground cover consists of broadleaf litter, conifer litter,
feathermoss and wood.

g Soil Types
2 s4, 87
15 15 6 Mode of Deposition
wa lacustrine, glaciofluvial
5 Humus Form
© a * fibrimor, humifibrimor
£ B 62 2 Overstorey
& 2 trembling aspen, balsam fir, white birch, white spruce,
g i % jack pine, black spruce
"23 # a | B Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Diervilla lonicera,
Lonicera canadensis, Linnaea borealis, Rubus
5558 37 38 pubescens, Alnus viridis, Vaccinium spp., Rosa
g 34 acicularis, balsam fir, white spruce, Sorbus decora,
> white birch, trembling aspen
> Herbs and Graminoids
Poor Rich Aster macrophyllus, Mitella nuda, Streptopus roseus,
Nutrient Regime Aralia nudicaulis, Viola renifolia, Galium triflorum,
Clintonia borealis, Trientalis borealis, Maianthemum
canadense, Cornus canadensis, Actaea rubra,
Lycopodium spp.
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens, Rbytidiadelpbus triquetrus
Comments

Extremely variable and productive ecosite. Characteristic V-types include V4, V5, V6, V7, V8, V9, V10
and V11, with some or all V-types being present on one site. Expect grading to V14 and V15 in patches
with more abundant conifer cover. Landforms range from gently rolling to level terrain.
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Ecological Interpretations

Hardwood-Fir—-Spruce Mixedwood: ES 28

Fresh, Silty Soil

Typical Landscape Associations

Typical Ecosite Sequence on Silty to Clayey Glaciolacustrine and Alluvial Material

Ta-Sb

Sb (Bf)

Sb (Bf-Pj)

Po (Bw-Bf) | Po-Sw-Bw (Sh-Bf)| Ce-Bf-Sw
ES28 ES33 ES37
Hardwood- Hardwood-Fir- | Rich Swamp:
Fir- Spruce Cedar (Other
Spruce Mixedwood: Conifer):
Mixedwood: Moist, Silty- Organic Soil
Fresh, Silty Clayey
Soil Soil
V5 V9 V21
Aspen Trembling Cedar (inc.
Hardwood Aspen Mixedwood)/

Mixedwood Mountain
Maple
S4 S9 S12F
Fresh/Silty- Moist/Silty- Wet/Organic
Silt Loamy Silt Loamy (Feathermoss)
Fresh Moist Wet

ES36
Intermediate
Swamp:
Black Spruce
(Tamarack):
Organic Soil

V23

Tamarack
(Black Spruce)/
Speckled
Alder/
Labrador-tea

S12S
Wet/Organic
(Sphagnum)

Wet

ES31
Spruce-Pine/
Feathermoss:
Moist, Silty-
Clayey Soil

V34

Black Spruce/
Labrador-tea/
Feathermoss
(Sphagnum)

S10
Moist/Fine
Loamy-Clayey

Moist

ES25
Pine-Spruce/
Feathermoss:
Fresh, Silty Soil

V31

Black Spruce-
Jack Pine/
Tall Shrub/
Feathermoss

S4
Fresh/Silty-
Silt Loamy

Fresh

Sb-Pj (Po-Bw) | Pw-Pr (Bw)

ES26 ES24

Spruce-Pine/ | Red Pine-

Feathermoss: | White Pine:

Fresh, Fine Fresh, Fine

Loamy-Clayey | Loamy Soil

Soil

V32 V26

Jack Pine- White Pine

Black Spruce/ | Conifer

Ericaceous

Shrub/

Feathermoss

S5 SSs7

Fresh/Fine Moist/Sandy

Loamy

Fresh Fresh
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Hardwood—Fir—Spruce Mixedwood: . .
ES 28
Fresh, Silty Soil Ecological Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
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2
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O
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 N/A 702 N/A 3312 N/A
Bf 3513 N/A 905 N/A 975 N/A

Sphag| Fthr | Bdif | Con [Lichen|Sphag| Fthr | Bdif | Con |Lichen|Sphag| Fthr | Bdlf | Con |Lichen
0 | 45 | 50 5 0 0 | 45 | 50 5 0 0 | 45 | 55 0 0
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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. . Hardwood-Fir—-Spruce Mixedwood:
Ecological Interpretations Fresh, Silty Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

S S/ $
'\(J,z, & N > S N
o & & & S/ /¢
SE/F /& /5 /8 /Se
§.Q @ § g S Q (Jo IS4 §
IS o@ el o\ § S/ tz?s §°
S /8/85/8¢) §/E5/85/ & - _ _
§ 3 S NS & g"éc? &/ RS/ &) & Description of Soil and Vegetation
T /L /LY /L) &/ L/ LS/ & -
Q]f S g‘( S é( Y N SS\QSQ’ ,§\ & s |:| Characteristic Common
f /8E/L88/85/) & /85/88) & :
CAEFLEFTAEI L K [ SELSSL T - Common Inclusions
5 6 7 8 9 10 /11 /14 |:| Characteristic Uncommon
6 9 5 4 2 4 6 S4—  Fresh / Silty — Silt Loamy
1 1 SS7- Shallow — Moderately Deep / Silty — Fine Loamy — Clayey

Selected Species Habitat Use

Forest Stage
'SQ’ @ 0@
Species Q& @(g\@@g éb Special Habitat Preferences
Spruce Grouse
Great Grey Owl
Black-backed Woodpecker O|O| snags
Pileated Woodpecker @ |@® | snags, downed woody debris
Least Flycatcher O|O| often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush ( JLJL )
Nashville Warbler O|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler nests in spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow [e][e] O| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|O|O|O| downed woody debris
Meadow Vole [ ] fields, grassy meadows
Marten O|@®|®| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage) o0 [ ]
White-tailed Deer (cover) (e][e][e)
Moose (forage) ®® 000
Moose (cover) O|0|O

Q Used Habitat @ Preferred Habitat
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Hardwood—Fir—Spruce Mixedwood: . .
ES 28
Fresh, Silty Soil Ecological Interpretations

Successional Relationships - Natural

These stands are often dominated by trembling aspen and white birch in the canopy. Pure upper
canopies of hardwood are possible, but white spruce, balsam fir, black spruce and/or the other
hardwood are occasional codominants. Total tree cover remains high during much of this stands
existence. The tall and low shrub layers are usually dominated by balsam fir although white birch
and black spruce can also occur. Stand age varies from 40 to 167 years with the majority of sites
occurring in the 40 to 100 year range.

The tall and low shrub layers beneath an aspen dominated stand are often domiAatxd by

spicatum Alnus viridisandCorylus cornutaDiervilla lonicerais present in the low shrub layer at

high coverAlnus viridisis the most frequently occurring tall shrub and possesses high cover on

this ecosite. Tall shrubs are frequent and occur at moderate cover in most stands. The herb layer is
floristically rich and herb cover is higAster macrophyllus, Rubus pubsecemgiAralia

nudicaulisare the most abundant herbs. Other moisture-loving species dddkelEsnuda Coptis

trifolia andAthyrium filix-feminaalso are common on ES23 with high cover. Mosses remain a

minor component in the understorey.

In the absence of the spruce budworm, the overall successional trajectory for these stands is toward
a more open, multi-tiered and uneven-aged canopy of mixed species composition. By age 35 years,
the spruce component of the mixedwood steadily increases to approximately 1800 stems per
hectare, provided that a spruce seed source is available. By age 85 years, spruce will constitute up
to 15 percent of the dominant/co-dominant stems. Hardwood canopy cover increases up to age

60 years on this ecosite years and then begins to decline as the intolerant hardwoods begin to ‘fall
out’ of the canopy due to pathological problems. The hardwood component is slowly replaced by
coniferous species, particularly, white spruce and balsam fir. The oldest stands are uneven-aged and
show strong conifer regeneration in the sub-canopy and seedling layers. Residual aspen stems from
the original stand may persist for 200 years or more on moist sites. White birch persists in the sub-
canopy of some stands - the result of light, surface fires beneath the main canopy. At extended
rotations, white spruce will form a super-canopy with a main canopy of balsam fir, white birch and
black spruce.

Black spruce may be favored by gap creation created through stand breakup of the white birch
dominated mixedwoods. Likewise, balsam fir is favored by gap creation in trembling aspen
dominated mixedwoods. At even older ages (140 years ) and in the absence of fire, sparse
regeneration of the hardwood components results in an increasing dominance by woody shrubs
such adAcer spicatunand shade tolerant conifers such as balsam fir. The balsam fir sub-canopy
component in aspen dominated stands eventually grows through into the main canopy; in contrast,
it is black spruce which dominates in the older birch mixedwoods. Species richness, diversity and
evenness increase marginally over time. Mean tree species richness, diversity and evenness all
increase over time, indicating the increasingly ‘mixed’ nature of the canopy-sub-canopy as stands
age.

The cover of tall shrubs ardlervilla lonicera generally declines with increasing age whereas
Vacciniumspp. increases in abundance and distribution. Suckering by trembling aspen is common,
but these individuals seldom enter the sub-canopy. Herb cover declines after 100 years reflecting
the increase in canopy cover by conifers and the associated change in light conditions and the
geochemistry of the forest floor.
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Successional Relationships - Post-harvest
Response following harvest:

Post-harvest successional patterns are extremely complex and difficult to predict due to the
combined interaction of soil/site conditions, original stand conditions, season of harvest and
severity and duration of the harvest activity. Following harvest, aspen and white birch increase |
density and dominance due to rapid sprouting and suckering. Removal of the overstorey resullt:
the reproduction and growth of wood shrubs and the herbaceous layer. This site is slightly more
moist and rich than ES19 and the vigour of woody shrub re-growth is enhanced. For example,
raspberry commonly occurs in the post-harvest condition. In addition herbaceous species and
graminoids will rapidly invade this site following mineral soil exposure or mixing. Grasses are
generally aided by summer logging.

The protection of conifer advance growth often will result in stand development patterns and
compositions similar to that following wildfire; however, the prevalent species in the post-loggin
cover type is balsam fir due to lack of a spruce seed source and a sufficient quantity and quality
receptive seedbed for white and black spruce. This ecosite has a low probability of sufficient
number and distribution of black spruce advance growth to form a significant component of the
new stand. Careful logging techniques will result in a mixed wood stand condition where balsan
is a significant component.

Response following harvest and mechanical site preparation:

Following harvest, aspen and white birch increase in density and dominance due to rapid sprou
and suckering. Removal of the overstorey results in the reproduction and growth of wood shrub
and the herbaceous layer. Mechanical site preparation stimulates hardwood suckering and sprc
of shrubs - especiallgorylus cornutaby stimulating reproduction from underground sprouts. Disc
trenching, blading and use of a brush blade will reduce the cover and abundanceooyliee
cornuta but will have minimal effect oAcer spicatum The cover by herbs also increases
especially medium and wide-bladed grasses su€laksnagrostis canadensimdAster
macrophylllus However, mechanical site preparation on these sites is very effective in reducing
proportion of balsam fir in the new stand arising from advance growth present at time of harves
Post-harvest advance regeneration of balsam fir which survives following mechanical site
preparation is generally of poor quality. Overall, mechanical site preparation will create a
successional shift to favor hardwoods.

Response following harvest and prescribed fire:

High intensity severe prescribed burns will effectively reduce the density and dominance of asp
and white birch in the regeneration phase as welikas spicatunandCorylus cornutaLow

intensity prescribed fire will stimulate the regeneration ofGbeylus cornutabut repeat summer
fires will exhaust stored food reserves and reduce its ability to re-sprout. Prescribed fire on this
generally creates exceptional seedbed conditions for a variety of grass species which colonize
rhizomes and wind-borne seeds. Prescribed fire of existing grass will stimulate seeding.
Prescribed fire is successful in eliminating balsam fir regeneration and advance growth; the dec
of impact is related to severity and intensity of the burn.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sh Pj Po
sS4 13.8 21.2 21.4
SS7 13.7 14.2 22.2
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Hardwood—Fir—Spruce Mixedwood: . .
ES 28
Fresh, Silty Soil Ecological Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V5 V6 V7 V8
Stocking (%) N/A N/A N/A 3
Stocking Range N/A N/A N/A 0-6
Stems per ha N/A N/A N/A 100

V5, V6, V7 and V8 are the characteristic vegetation types.
Trembling aspen, white birch and balsam fir dominate the ecosite.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
« basal area of black spruce in the original stand
and inversely related to:
« percent cover of broadleaf litter
 percent canopy closure
« percent cover of herbaceous species

Natural Ingress Probability and Density (ten years post-disturbance)
Information not available

Critical Comments

Occasional large quantities of decadent trembling aspen may occur dependant upon aspen clonal properties and
soil moisture regime.

Heavy woody shrub and hardwood tree competition from mountain maple, green and speckled alder, beaked
hazel and balsam fir should be expected. Calamagrostis canadensis and seedling balsam fir is often abundant
following harvest when excessive amounts of soil are disturbed.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed and smothering from hardwood leaf litter.

Natural regeneration heavily dominated by balsam fir.

Extensive slash resulting from, dead and dying balsam fir, residual balsam fir and balsam fir advance growth will
limit the effectiveness of intermittent patch scarifiers and passive disc-trenchers.
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. Hardwood—Fir-Spruce Mixedwood:
Management Interpretations P et Silty Soil [

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

S
Limitations OA"’
&
Characteristics &
S/ & &
& & &/ &
L \@ S & O N
< /@ Q)Q"b & S/ S S/S /&S S/
/) /F) S/S/E/ S/ &/ & &/ o
2/ /) ) S)s /) S/ S/ )/)S/) S/ /))&
LSS E S S S S
Q o Qo Q QO 9 S S .
/) )5 // @/ /S/)E/S ) S/ S/ /) B /&) siniculural Activities
11,3 3 4 (1,3 Harvesting
1,213 4 1,5 1 4 11,3 Renewal
13 15 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation and increase potential for
erosion and frost heaving.

LFH layer is a poor seedbed.
Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.

Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

o r wDn

Very high competition. Mountain maple, beaked hazel, white birch, aspen, balsam fir and blue-joint grass are
the principle competitors.

Opportunities

« This ecosite can also be managed to support forests dominated by balsam fir, white spruce, and/or white birch.

Site quality for aspen growth and wood quality enhanced on this site, expecially where stone content approaches
30 percent and soils are calacareous.

White spruce and black spruce seed trees, combined with site preparation for mineral soil exposure, can augment
conifer regeneration levels.

Use prescribed fire after harvest to eliminate dense balsam fir advance growth and create plantable spots or
stimulate aspen suckering.

Browse production potential is high, both before and after harvest.

This ecosite may provide winter shelter for moose depending upon the habitat mosaic.

Stands associated with this ecosite have a high degree of structural diversity contributing to their importance as
potential habitat for small mammals, furbearers and a large number of songbirds.

Soil active herbicides generally available for use on fine textured soils.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1 3 2 = Basic
3 = Intensive
Jack pine 1 3 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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ES 28

Fresh, Silty Soil

Hardwood-Fir—-Spruce Mixedwood:

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
* Harvest Method

Comments

Clearcut

« Harvest Method
- Conventional

- Strip/Block

- Patch

- Seed-tree

Shelterwood

Selection

NR

NR

NR

Residual stand will not contribute seed of sufficient
quantity. However, this cutting technique may be
prescribed to meet other management objectives.

See Strip/Block comment.

Potential for natural seeding is very low due to infreque
occurrence of black spruce in the original stand, lack of
receptive seedbed and potential for competition.

Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

See Shelterwood comment.

Logging Method

Fine textured soils are susceptible to rutting and

compaction when saturated during the frost free season.

Full-tree

Tree-length

Cut-to-length/Shortwood

Slash remaining on the site may reduce the effectivene
of mechanical site preparation and seedbed/plantable
spot availability.

See Tree-length comment.

Renewal Treatments

Site Preparation

* Mechanical

¢ Chemical

Very high competition on this site.

Techniques, timing and sequencing of treatments should

be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition fro
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season. Chemi-mechanical site preparation should be
considered. Potential for standing dead and down wood
debris resulting from repeat spruce budworm infestatio
is high and will affect equipment operability and
effectiveness.

Some herbicide-resistant non-crop species may occur
this site.

<

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations



Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Silty Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration

* Natural

- Advance Growth NR Black spruce advance growth is not of sufficient quantity
or distribution to fully regenerate the site.

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of black spruce in the original stand.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop specigsecludes the survival and growth
of seed origin black spruce.

- Scarification NR Cone loading is low due to low density of black spruce in
the original stand.

Tending Treatments
Cleaning Very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since black spruce natural

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fresh, Silty Soil

Hardwood-Fir—Spruce Mixedwood: .
ES 28 P Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

» Harvest Method Comments
Clearcut
* Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient
quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management
objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequept
occurrence of jack pine in the original stand.
Shelterwood NR Jack pine is shade intolerant and generally not suited tg
this silvicultural system.
Selection NR See Shelterwood comment.
Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Full-tree R
Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation Very high competition on this site.

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season. Chemi-mechanical site preparation should be
considered. Potential for standing dead and down woody
debris resulting from repeat spruce budworm infestatio
is high and will affect equipment operability and
effectiveness.

» Chemical R Some herbicide-resistant non-crop species may occur on

this site.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Silty Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads

Regeneration

 Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.

- Vegetative (coppice) NR Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop vegetation precludes the survival and
growth of seed origin jack pine.

- Scarification NR Cone loading is low due to low density of jack pine in the
original stand. Cone scattering will give variable results

Tending Treatments

Cleaning Very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since jack pine natural

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Fresh, Silty Soil

Hardwood-Fir—Spruce Mixedwood: .
ES 28 P Management Interpretations

Silvicultural Interpretations for the Establishment of Trembling Aspen

Silvicultural System

« Harvest Method Comments

Clearcut

» Harvest Method

- Conventional R

- Strip CR Strips should be at least 20 m wide to warm the soil an
stimulate suckering. Strip cutting can also be prescribed
to meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to this
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free seasor.

Full-tree R

Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in rows
by single grip harvesters will create an uneven
distribution of aspen suckers.

Renewal Teatments

Site Preparation

* Mechanical NR See Scarification (Section I, Book 1).

« Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the
overstorey without damaging the aspen root systems.

* Prescribed Burn R

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Silty Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations

Renewal Treatments Comments
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated to
a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Tending Treatments
Cleaning Very high competition on this site.High initial densities
and rapid early growth of aspen suckers will ensure thejr
successful renewal.
* Manual NR
* Mechanical NR
« Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this



ES 29 Hardwood—-Fir—Spruce Mixedwood:
Fresh, Fine Loamy—Clayey Soll

approximately 250 m

General Description

Dominated by trembling aspen and occasionally white birch, with a conifer mix of balsam fir,
white spruce, black spruce and occasionally jack pine. Deciduous trees comprise more than 50% of
the canopy. Shrub- and herb-rich. Soils fresh, moderately well to well drained, fine loamy-clayey.
Developed primarily on lacustrine parent material. Ground cover consists of broadleaf litter,
conifer litter, feathermoss and wood.

z B Soil Types
= S5, S6, SS7
13 15 16 Mode of Deposition
e lacustrine
18 2 28 Humus Form
o Z 1727 fibrimor, humifibrimor
2 2% Overstorey
g 2 » 30 trembling aspen, balsam fir, white spruce, black spruce,
§ 22 31 3 white birch, jack pine, balsam poplar
= Shrubs/Trees (<10 m)
Acer spicatum, Corylus cornuta, Cornus stolonifera,
® - . Viburnum edule, Ribes triste, Diervilla lonicera,
= w Lonicera canadensis, Linnaea borealis, balsam fir,
i Sorbus decora, trembling aspen
3 Herbs and Graminoids
Poor Rich Aster macrophyllus, Fragaria virginiana, Aralia
Nutrient Regime nudicaulis, Streptopus roseus, Viola renifolia,
Anemone quinquefolia, Galium triflorum, Clintonia
borealis, Trientalis borealis, Maianthemum
canadense, Cornus canadensis, Mitella nuda
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Hylocomium splendens
Comments

Plant species composition varies slightly from ES28 as a result of occurring on the finer-textured
parent material. Characteristic V-types V4, V5, V6, V7, V8 and V9 occur frequently; V10 and V11
occasionally. Expect to encounter V14 and V16 in local patches and rarely V1, V12 and V13.
Yellow birch, red maple, and large-toothed aspen may also occur in Site Regions 4S, 4W and 5S.
Apart from the listed S-types, some localities may have small (<10% area) inclusions of SS2 and SS3.
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Ecological Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Fine Loamy—Clayey Soil

Po-Bf-Sw (Sh)

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Silty to Clayey Glaciolacustrine Material

Sb-Pj

Po-Sw (Bf-Bw)

Ab-Po-Bw (Bf)

Ab (B)

Sh

ES12

ES38

ES33 ES29 ES30 ES36
Hardwood-Fir- Black Spruce- Hardwood-Fir- Black Ash Rich Swamp: Intermediate
Spruce Mixedwood: Jack Pine: Spruce Hardwood: Black Ash (Other | Swamp:
Moist, Silty-Clayey Very Shallow Soil Mixedwood: Fresh, Silty- Hardwood): Black Spruce,
Soil Fresh, Fine Clayey Soil Organic-Mineral (Tamarack):
Loamy-Clayey Soil Organic Soil
Soil
V7 V30 V9 V2 V2 V35
Trembling Aspen- Jack Pine- Trembling Aspen Black Ash Black Ash Black Spruce/
Balsam Fir/ Black Spruce/ Mixedwood Hardwood and Hardwood and Speckled Alder/
Balsam Fir Shrub Blueberry/Lichen Mixedwood Mixedwood Sphagnum
S10 SS2 SS7 S10 S12F S12S
Moist/Fine Loamy- Extremely Shallow | Shallow- Moist/Fine Wet/Organic Wet/Organic
Clayey Soil on Bedrock Moderately Deep/ Loamy-Clayey (Feathermoss) (Sphagnum)
Silty-Fine Loamy-
Clayey
Moist Dry Fresh Moist Wet Wet
Typical Ecosite Sequence on Deep Silty to Clayey Glaciolacustrine Material
Po-Sw (Bf) Sh-Bf-Sw (Po) Bf-Sw (Pb-Sb) Ce-Bf (Sb-Ta) Sh-Ta Sb
ES29 ES27 ES32 ES37 ES36 ES35
Hardwood-Fir- Fir-Spruce Fir-Spruce Rich Swamp: Intermediate Poor Swamp:
Spruce Mixedwood: Mixedwood: Mixedwod: Cedar Swamp: Black Spruce:
Fresh, Loamy- Fresh, Silty-Fine Moist, Silty-Clayey (Other Conifer): Black Spruce Organic Soil
Clayey Soil Loamy Soil Soil Organic Soil (Tamarack):
Organic Soil
V8 V16 V14 V22 V23 V37
Trembling Aspen Balsam Fir- Balsam Fir Cedar (inc. Tamarack Black Spruce/
(White Birch)/ White Spruce Mixedwood Mixedwood)/ (Black Spruce)/ Ericaceous Shrub/
Mountain Maple Mixedwood/ Speckled Alder/ Speckled Alder/ Sphagnum
Feathermoss Sphagnum Labrador-tea
S5 S6 S10 S12F S12S S12S
Fresh/ Fresh/Clayey Moist/Fine Loamy- Wet/Organic Wet/Organic Wet/Organic
Fine Loamy Clayey (Feathermoss) (Sphagnum) (Sphagnum)
Fresh Fresh Moist Wet Wet Wet
Section Il
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Hardwood—Fir—Spruce Mixedwood: . .
ES 29
Fresh, Fine Loamy-Clayey Soil Ecological Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
=8 100 100 100
2
k) 80 80 80
O
el >
=N 3 60 60 60
S B
g S 40 40 40
= 20 20 20
n [ ]
E [}
S 0 [} 0 [} 0 [} [}
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 L 100 L 100 L
[
2 80 L 80 - 80 —
.g g
[e]
g_ 8 60 . 60 . 60 .
c
1 3 |
8 g4o ° 40 ° L 40 ° L
> o
o 20 20 20
o —
E 0 na ® 0 nal d 0 L4 b
5
9 R ) Y 2 Q 9 Q Y L 2 Q
S S/ [ /&[S N T S/ )& &S
=) & /) S S & /) S /S & /) S S
< M) & o/ /o S o/ /S
&
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sh 1211 N/A 1500 N/A 1188 N/A
Bf 1799 N/A 3528 N/A 1188 N/A

Sphag| Fthr | Bdif | Con [Lichen|Sphag| Fthr | Bdif | Con |Lichen|Sphag| Fthr | Bdlf | Con |Lichen
15| 2 | 82 0 1 15| 2 82 0 1 15| 2 82 0 1
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Ecoloaical | . Hardwood-Fir—-Spruce Mixedwood:
cological Interpretations Fresh, Fine Loamy—Clayey Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

SN > ¢
S /& /F s /& /s
QL/L Q S 2) Ny
e/E S /s /&,
> /o & Q/Q Ny f S/ q?s s
S /8/ 8/ 8§/ & /8 s/ @
§° Jh\s f@*"\ §§ & é’qf ;?QQQ'P S Description of Soil and Vegetation
T /& /SE /L O /L>/ DY/ &
N S é( S 4\3 @Q\f N gdéb §§ g |:| Characteristic Common
£ /88 /88/88/) & /85/88/) ¥ i
< FLEFTLETAR FAESTA @ - Common Inclusions
5 6 7 8 9 10,11 /14 |:| Characteristic Uncommon
4 2 1 S5—  Fresh/ Fine Loamy
12| 4 (13| 3 1 8 S6— Fresh/ Clayey
1 1 1 1 SS7- Shallow — Moderately Deep / Silty — Fine Loamy — Clayey
Selected Species Habitat Use
Forest Stage
O, &
§ @ S
S & Ny
&/ /) 2/ &
TSI/
Species &5/ Special Habitat Preferences
Spruce Grouse
Great Grey Owl
Black-backed Woodpecker O|O| snags
Pileated Woodpecker @ |® | snags, downed woody debris
Least Flycatcher O|O| often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush o0 e
Nashville Warbler [e][e][e] high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow O|O0 O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|0O|0O]| downed woody debris
Meadow Vole [ ] fields, grassy meadows
Marten O|@®|@®| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage) o0 [ ]
White-tailed Deer (cover) (e)[e][e]
Moose (forage) ®/® 0|00
Moose (cover) o|0|0

Q Used Habitat @ Preferred Habitat

Section Il
Ecological and Management Interpretations



Hardwood—Fir—Spruce Mixedwood: . .
ES 29
Fresh, Fine Loamy-Clayey Soil Ecological Interpretations

Successional Relationships - Natural

See ES28.

Successional Relationships - Post-harvest
Response following harvest:

See ES28.

Response following harvest and mechanical site preparation:
See ES28.

Response following harvest and prescribed fire:

See ES28.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sb Pj Po
S5 16.8 N/A 20.3
S6 12.8 17.3 19.3

SS7 13.7 14.2 22.2

Black Spruce Advance Regeneration

Vegetation Type
V5 V6 V7 V8 V9 V14
Stocking (%) N/A N/A N/A 3 10 N/A
Stocking Range N/A N/A N/A 0-6 0-25 N/A
Stems per ha N/A N/A N/A 100 900 N/A

V5, V6, V7 and V8 are the characteristic vegetation types with V9 and V14 as common inclusions.
Trembling aspen, white birch and balsam fir dominate the ecosite.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
« basal area of black spruce in the original stand

and inversely related to:
« percent cover of broadleaf litter
 percent canopy closure

« percent cover of herbaceous species

Section Il
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logical . Hardwood-Fir—-Spruce Mixedwood:
Ecological Interpretations Fresh, Fine Loamy—Clayey Soil

Natural Ingress Probability and Density (ten years post-disturbance)

Probability Class
V- <21% H- 61 - 80%
Seedbed Sb Pj Po L- 21-40% X- >80%

Seech M- 41 - 60%
ondition <10 >1.0 <1.0 >1.0 <1.0 >1.0

Duff ﬁ ﬁ ﬁ ﬂ M a |:D|e:Si3thCIass

Species and Height Class

[ 300 - 1000
Mineral Soil Insufficient Data [ 1001 - 5000

I 5001 - 10000
Burned Insufficient Data B > 10000

« Aspen natural regeneration dominates this ecosite. Jack pine is virtually absent. Black spruce

the dominant species in the understorey, but only at a low density.
« Compared to that of aspen, black spruce ingress is not prolonged. Within six years after

disturbance, black spruce ingress is complete, and half of it establishes within two years afte
disturbance. This is probably because suitable seedbed vanishes quickly due to shrub and h

competition on this rich site.

Critical Comments

Occasional large quantities of decadent trembling aspen may occur dependant upon aspen clonal properties and
soil moisture regime.

Heavy woody shrub and hardwood tree competition from mountain maple, green and speckled alder, beaked
hazel and balsam fir should be expected. Calamagrostis canadensis and seedling balsam fir is often abundant
following harvest when excessive amounts of soil are disturbed.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Soil/site conditions limit the use of hexazinone products for chemical site preparation.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed and smothering from hardwood leaf litter.

Natural regeneration heavily dominated by balsam fir.

Extensive slash resulting from, dead and dying balsam fir, residual balsam fir and balsam fir advance growth will
limit the effectiveness of intermittent patch scarifiers and passive disc-trenchers.
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Hardwood-Fir—-Spruce Mixedwood: .
ES 29
Fresh, Fine Loamy-Clayey Soil Management Interpretations

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

R &
Limitations 3
&
Characteristics o &
QO e
S ¢ & §0; ‘x\Q’Q
s S N ?300 $ S
s/ &/, /& S/ /S/SE/L/ $/ ©
N & ) & @ S/ 8/ S e/ & & 2
2/ /) ) S /) s /& / /XS S/ TS/ &
S/ S S S S S &S L) &
Q o Q Q QO QS N O - .
K/ S/F/) 5/ /& /SC/S/E/S) S/ S/& /) / &/ Sivicultural Activities
1,2 3|2 313112 Harvesting
1,2 3 2 114 1 3 31,2 Renewal
1,2 1,4 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation and increase the potential
for erosion and frost heaving.

2. Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.
Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

4. \Very high competition. Mountain maple, beaked hazel, aspen, balsam fir and blue-joint grass are the principle
competitors.

Opportunities

This ecosite can also be managed to support forests dominated by balsam fir, white spruce, and/or white birch.

Site quality for aspen growth and wood quality enhanced on this site, expecially where stone content approaches
30 percent and soils are calcarcous.

White spruce and black spruce seed trees, combined with site preparation for mineral soil exposure, can augment
conifer regeneration levels.

Use prescribed fire after harvest to eliminate dense balsam fir advance growth and create plantable spots or
stimulate aspen suckering.

Browse production potential is high, both before and after harvest.

This ecosite may provide winter shelter for moose depending upon the habitat mosaic.

Stands associated with this ecosite have a high degree of structural diversity contributing to their importance as
potential habitat for small mammals, furbearers and a large number of songbirds.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1 3 2 = Basic
3 = Intensive
Jack pine 1 3 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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. Hardwood-Fir—-Spruce Mixedwood:
Management Interpretations Fresh, Fine Loamy—Clayey Soil

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity. However, this cutting technique may be
prescribed to meet other management objectives.

- Patch R See Strip/Block comment.
- Seed-tree NR | Potential for natural seeding is very low due to infrequept
occurrence of black spruce in the original stand, lack of
receptive seedbed and potential for competition.

Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.
Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Full-tree R
Tree-length R Slash remaining on the site may reduce the effectiveness
of mechanical site preparation and seedbed/plantable spot
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation Very high competition on this site.
« Mechanical CR | Techniques, timing and sequencing of treatments should

be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season. Chemi-mechanical site preparation should be
considered. Potential for standing dead and down woody
debris resulting from repeat spruce budworm infestatio
is high and will affect equipment operability and
effectiveness.

« Chemical R Some herbicide-resistant non-crop species may occur
this site.

=}

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 29

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Fine Loamy—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
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« Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration

« Natural

- Advance Growth NR Black spruce advance growth is not of sufficient quantity
or distribution to regenerate the site.

- Seed NR Low levels of black spruce ingress due to infrequent
occurrence of black spruce in the original stand.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Reduced seeding success on clay soils. Smothering of
seedbeds with hardwood litter will further limit success.
In addition, the distribution, abundance and vigour of
competitive non-crop vegetation precludes the survival
and growth of seed origin black spruce.

- Scarification NR Cone loading is low due to low density of black spruce
in the original stand. Competition from non-crop specie
will be a problem on scarified soil.

Tending Treatments

Cleaning Very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of hon-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since black spruce



. Hardwood-Fir—-Spruce Mixedwood:
Management Interpretations Fresh, Fine Loamy—Clayey Soil

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated

* Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient
quantity or genetic quality. However, this cutting technique
may be prescribed to meet other management objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.
Shelterwood NR Jack pine is shade intolerant and generally not suited t
this silvicultural system.
Selection NR See Shelterwood comment.
Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Full-tree R
Tree-length R Slash remaining on the site may reduce the effectiveness of
mechanical site preparation and seedbed/plantable spqt
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation Very high competition on this site.

* Mechanical CR Techniques, timing and sequencing of treatments should be
carefully considered. Minimize mineral soil exposure or
clays to reduce the incidence of soil baking and/or frost
heaving, and to prevent increased competition from nom-
crop vegetation on a mixed mineral/organic microsite. Fine
textured soils are susceptible to rutting and compaction
when saturated during the frost free season. Chemi-
mechanical site preparation should be considered. Potential
for standing dead and down woody debris resulting from
repeat spruce budworm infestation is high and will affegt
equipment operability and effectiveness.

« Chemical R Some herbicide-resistant non-crop species may occur pn
this site.

 Prescribed Burn R Severity of burn will affect vegetation response. Fire will

heavy slash loads.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 29

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Fine Loamy—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments Comments
Regeneration
* Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Very low levels of jack pine ingress. Infrequent
occurrence of jack pine in the original stand precludes
natural regeneration by seed.

- Vegetative (coppice) NR | Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of competitive hon-crop species precludes
survival and growth of seed origin jack pine.

- Scarification NR Cone loading is low due to low density of jack pine in
the original stand. Cone scattering will give variable
results.

Tending Treatments

Cleaning Very high competition on this site.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of nhon-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical

- Ground R Some herbicide-resistant non-crop species may occur
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since jack pine natural

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Fine Loamy—Clayey Soil

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System
* Harvest Method Comments
Clearcut
« Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil and
stimulate suckering. Strip cutting can also be prescribed to
meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to th|s
silvicultural system.
Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and

compaction when saturated during the frost free season.

Full-tree R

Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in rows
by single grip harvesters will create an uneven distribution
of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 29

Hardwood-Fir—-Spruce Mixedwood:
Fresh, Fine Loamy—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

treatment.

* Mechanical NR See Scarification (Section Il, Book I).
« Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the
overstorey without damaging the aspen root systems.
* Prescribed Burn R
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deterioratgd
to a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season,.
Tending Treatments
Cleaning Very high competition on this site. High initial densities
and rapid early growth of aspen suckers will ensure their
successful renewal.
* Manual NR
* Mechanical NR
« Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Black Ash Hardwood:
Fresh, Silty—Clayey Soil

ES 30

+ o+
R S S S S S S S S S S S S S S S S S S S

approximately 250 m

General Description

Dominated by black ash with occurrences of trembling aspen, white birch, balsam poplar and
white cedar. Shrub- and herb-rich. Soils fresh to moist, well to imperfectly drained, silty to clayey
textured. Predominantly on lacustrine parent materials. Ground cover consists of broadleaf litter,
graminoid litter, feathermoss and wood.

g1 . Soil Types
1 S5, S6, $10, S4
13 15 16 Mode of Deposition
e lacustrine
18 e . Humus Form
© 21 17 humifibrimor, fibrimor, mull
£ e 2 Overstorey
c black ash, trembling aspen, white birch, balsam poplar,
1<) 23 32 .
5 white cedar
"23 2 a | B Shrubs/Trees (<10 m)
balsam fir, Rubus pubescens, Amelanchier spp., Prunus
virginiana, Rubus idaeus, Lonicera canadensis, Ribes
538 37 38 triste, Acer spicatum, Corylus cornuta, Ribes birtellum
g 3 Herbs and Graminoids
> Aralia nudicaulis, Equisetum sylvaticum,
> Maianthbemum canadense, Aster macrophyllus,
Poor Rich Fragaria virginiana, Streptopus roseus, Cinna latifolia,
Nutrient Regime Dryopteris carthusiana, Athyrium filix-femina, Circaea
alpina, Galium triflorum, Mitella nuda
Mosses and Lichens
Drepanocladus spp., Climacium dendroides, Thuidium
spp.
Comments

Ecosite is characteristically found in subdued topography and depressions. Often associated with
fine-textured soils and small intermittent watercourses. Transitions to SS9 and S11 peaty-phase
soils are common. Characteristic V-type is V2, but V1 and V22 also occur. A wide variety of other
vegetative conditions may occur, occasionally including red maple in Site Regions 4S, 4W and 5S.
Grades to ES38 on alluvial plains and low-lying areas adjacent to lakes.
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ES 30

Black Ash Hardwood:
Fresh, Silty—Clayey Soil

Ecological Interpretation

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Silty to Clayey Glaciolacustrine Material
Sb-Pj

Po-Bf-Sw (Sh)

Po-Sw (Bf-Bw)

Ab-Po-Bw (Bf)

Ab (B)

Sh

ES33
Hardwood-Fir-

Moist, Silty-Clayey
Soil

V7

Trembling Aspen-
Balsam Fir/
Balsam Fir Shrub

S10
Moist/Fine Loamy-
Clayey

Moist

Section Il

Spruce Mixedwood:

ES12

Black Spruce-
Jack Pine:

Very Shallow Soil

V30

Jack Pine-

Black Spruce/
Blueberry/Lichen

SS2
Extremely Shallow
Soil on Bedrock

Dry

ES29
Hardwood-Fir-
Spruce
Mixedwood:
Fresh, Fine
Loamy-Clayey
Soil

V9
Trembling Aspen
Mixedwood

SS7

Shallow-
Moderately Deep/
Silty-Fine Loamy-
Clayey

Fresh

ES30

Black Ash
Hardwood:
Fresh, Silty-
Clayey Soil

V2

Black Ash
Hardwood and
Mixedwood

S10
Moist/Fine
Loamy-Clayey

Moist

Ecological and Management Interpretations

ES38
Rich Swamp:
Black Ash (Other
Hardwood):
Organic-Mineral
Soil

V2

Black Ash
Hardwood and
Mixedwood

S12F
Wet/Organic
(Feathermoss)

ES36
Intermediate
Swamp:
Black Spruce,
(Tamarack):
Organic Soil

V35

Black Spruce/
Speckled Alder/
Sphagnum

S12S
Wet/Organic
(Sphagnum)




. . Black Ash Hardwood:
Ecological Interpretations Fresh, Silty—Clayey Soil

Site Structure and Composition

Forest Stage
Immature Mature Overmature
c 100 100 100
2
‘» 80 80 80
8
oy >
=l S 60 60 60
oy = N/A N/A N/A
O B
Ny © 40 40 40
oy &
9 20 20 20
0
o
e 0 0 0
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 100
- — — —
= [ 80 80
.g % — —
I S 60 ol ™ 60 ° — 60 °
g E | ° o |
o g 40 40 40
> )
[ 20 ° 20 ° 20
e °
n 0 ° 0 (] 0 o
<
o/ /Q o/ /Q 2/ /Q o/ /9 o/ /Q o/ /9
S S/ [/ /&[S N T 3/ /&) /& [
D &/ /T NV o/ /T AVES o/ /I NAVES
& 7/9 & 7/ & /%
G, & ,
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 120 N/A 96 N/A N/A N/A
Bf 640 N/A 930 N/A 580 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
0 6 94 0 0 0 6 94 0 0 0 6 94 0 0
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Black Ash Hardwood: . .
ES 30
Fresh, Silty—Clayey Soil Ecologlcal Interpretatlons

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

>
&
SIS
& IS /S
S /& /&
O s S
s /T /&L
N N
T Qé” §§7 Description of Soil and Vegetation
5/TS/EI -
NS/ £§E/ 89 |:| Characteristic Common
$E/58/58
W SAT - Common Inclusions
2 1 22 |:| Characteristic Uncommon
2 S5—  Fresh/ Fine Loamy
1 S6— Fresh/ Clayey
6 10 S10 - Moist / Fine Loamy — Clayey
3 S4—  Fresh/ Silty — Silt Loamy

Selected Species Habitat Use

Forest Stage
SIS,
EASUTETS,
Species Q& o}?\sggog) Special Habitat Preferences
Spruce Grouse
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker O|O| snags, downed woody debris
Least Flycatcher O|O| often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush o0 e
Nashville Warbler [e][e][e) high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow O|O0 O| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|O|O|O| downed woody debris
Meadow Vole [ ] fields, grassy meadows
Marten
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage) [ [ J [ ]
White-tailed Deer (cover)
Moose (forage) ®/® 0|00
Moose (cover) O|0|O

Q Used Habitat @ Preferred Habitat
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. . Black Ash Hardwood:
Ecological Interpretations Fresh, Silty—Clayey Soil

Successional Relationships - Natural

These stands are dominated by black ash in the canopy, usually forming pure stands. The site
moist-wet, very nutrient rich, and characterized by fine-textured, mildly acidic, organic-enriched
soils. The water tables is usually less than 2 m from the surface. Young stands are most similar
NWO FEC vegetation type V2 (and rarely V3). Older stands are also similar to V2, but some m:
succeed towards V21 dominated by eastern white cedar when depth to the water table is great
than 2 m and soil pH is neutral to slightly basic. Stands on this ecosite condition will range in a
from 59 to 160 years.

This ecosite is dominated by black ash in the canopy, usually forming pure stands. White birch
balsam poplar are occasional canopy codominants. The lower sub-canopy and sapling layers a
dominated by black ash, although balsam fir and white spruce may be frequent in older stands.
Balsam poplar, white birch, trembling aspen and eastern white cedar occur occasionally benea
canopy gaps.

Tall shrubs occur frequently with a high degree of cover. Mountain maple and speckled alder ar
commonly encountered with mountain maple remaining a significant component of the shrub I
at older agesRibesspp. occur across this ecosite but usually with a low degree of cover.
Ericaceous shrubs are absent from older stands.

Herb species richness and total cover are high while the number of percent cover of moss spec
remains low to moderate at all ages. The understorey is dominated by flood-tolerant, nutrient-
loving herbaceous species. The herb layer of older stands remains species-rich but total cover
declines through time. In general, species richness, diversity and evenness decline over time.
Younger stands are dominated®grex disperma, Carex vaginata, Galium triflorum, Rubus
pubsecen, Cirsium arvense, Thalictricepp. andEquisteunspp. while older stands are dominated
by CalamagrostiscanadensigndOnoclea sensibilis.

Over time these stands become more open, multi-tiered and uneven-aged. Total tree cover be
to decline after age 100 years. Black ash regenerates well through coppice and seed and conti
to dominate the canopy - sub-canopy of older stands. White elm and red maple are also
occasionally encountered in areas bordering Minnesota and Manitoba. Herbivory by white-taile
deer and beavers may influence the quality and abundance of black ash reproduction on any si
Spring and early summer flooding will also influence the dynamics of black ash stands.
Regeneration declines as flooding frequency and duration increases.

The density and percent cover of white birch, balsam poplar declines through time and in the
absence of catastrophic disturbance whereas eastern white cedar and white spruce increase in
frequency and percent cover. In less flood prone sites, black ash may be succeeded by easter
white cedar. Balsam fir also increases over time but it is usually found only in the older stands.
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Black Ash Hardwood: . .
ES 30
Fresh, Silty—Clayey Soil Ecologlcal Interpretatlons

Successional Relationships - Post-harvest
Response following harvest:

Black ash will regenerate from coppice following winter logging if some degree of canopy closure

is retained using the Selection System. It is important to remove the more shade tolerant late
successional species such as balsam fir and balsam poplar to ensure that their presence is not
increased on the site. Clearcutting results in ‘wetting up’ of the site and reduces the amount of black
ash regeneration . Disruption of surface and sub-surface water movement by rutting and
compaction from harvesting equipment will adversely affect the renewal of black ash.

Response following harvest and mechanical site preparation:

Mechanical site preparation is not required for the reproduction of black ash managed under a
Selection System on these ecosites.

Response following harvest and prescribed fire:
No information available.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species

Type Sh Pj Po
S5 16.8 N/A 20.3
S6 12.8 17.3 19.3
S10 10.0 17.0 22.8
S4 13.8 21.2 21.4
Section Il

Ecological and Management Interpretations



. . Black Ash Hardwood:
Ecological Interpretations Fresh, Silty—Clayey Soil

Black Spruce Advance Regeneration

Vegetation Type
V2
Stocking (%) N/A
Stocking Range N/A
Stems per ha N/A

Black ash vegetation type V2 was not surveyed for black spruce advance growth. Due to the lo
density of black spruce in this V-type, the abundance of advance growth is assumed to be low.

Natural Ingress Probability and Density (ten years post-disturbance)
No information available

Critical Comments

« Coppice regeneration of balsam poplar, aspen,and black ash abundant.

* Moderate levels of woody shrub and hardwood tree competition from mountain maple, speckled alder, red
raspberry, and balsam fir should be expected. Calamagrostis canadensis and seedling balsam fir is often
abundant following harvest when excessive amounts of soil are disturbed.

« Excessive mineral soil exposure may lead to soil baking and/or frost heaving of young seedlings.
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Black Ash Hardwood: .
SES Feh. SiltyClayey Soil Management Interpretations

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

N
Limitations £
Characteristics o Q.@&
e N
3 o r§ §Q &Q
s S N 0}& & S
o/ &/ )0 /& S/ /S /S L/ S S/ &
/) /&) & S/ S/ / S/ &/ &/ o
/0 /) S/ S/ S/ )S) S/ LSS &
S S S S S S S
> S/ &/ & § S § >/ .S
/8/SF )5 /) &)/ )/)E/S )/ S/ /) &/ sinicultural Activities
1,2 3|2 2 11,2 Harvesting
1,2 312114 1 513 2 11,2 Renewal
1,2 1,4 5 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote competitors and increase potential for erosion
and frost heaving.

2. Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.
3. Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

4. Very high competition. Mountain maple, beaked hazel, aspen and blue-joint grass are the principle competitors.
5. Seasonal flooding may limit access and equipment operability.

Opportunities

« This ecosite can also be managed to support forests dominated by white spruce, black ash, american elm,
balsam poplar and balsam fir.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1 3 2 = Basic
3 = Intensive
Jack pine 1 3 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Management Interpretations

Black Ash Hardwood:
Fresh, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
* Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient
quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management
objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR | Potential for natural seeding is very low due to infrequent
occurrence of black spruce in the original stand.
Shelterwood NR | Black spruce is mid-tolerant and susceptible to windthrgw
after thinning of closed canopy stands.
Selection NR | See Shelterwood comment.
Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free seasor.
Full-tree R
Tree-length R Slash remaining on site may reduce the effectiveness of
mechanical site preparation and seedbed/plantable spo
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation High competition on this site
* Mechanical CR Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or frpst
heaving, and to prevent increased competition from non-
crop vegetation on a mixed mineral/organic microsite.
Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Chemi-mechanical site preparation should be considered.
Potential for standing dead and down woody debris
resulting from repeat spruce budworm infestation is higl
and will affect equipment operability and effectiveness.
¢ Chemical R Some herbicide-resistant non-crop species may occur an
this site.
« Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of standing dead and down
woody debris and associated heavy slash loads.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Black Ash Hardwood: .
SES Feh. SiltyClayey Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments Comments
Regeneration
« Natural
- Advance Growth NR Insufficient data exist. Vlegetation types imply low levels

of black spruce advance growth on this site.

- Seed NR Potential for natural seeding is very low due to
infrequent occurrence of black spruce in the original
stand.

- Vegetative (coppice) NR | Black spruce does not coppice.

« Artificial
- Planting R Plant close to the mineral/organic interface.
- Seeding NR | Reduced seeding success on clay soils. Smothering of

seedbeds with hardwood litter will further limit success.
In addition, the distribution, abundance and vigour of
competitive non-crop vegetation precludes the survival
and growth of seed origin black spruce.

- Scarification NR | Cone loading is low due to low density of black spruce
in the original stand.

Tending Treatments

Cleaning High competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.
* Chemical
- Ground R Some herbicide-resistant non-crop species may occur
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since black spruce

natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Black Ash Hardwood:
Fresh, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System
* Harvest Method Comments
Clearcut
 Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient
quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management
objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.
Shelterwood NR Jack pine is shade intolerant and generally not suited t
this silvicultural system.
Selection NR See Shelterwood comment.
Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Full-tree R
Tree-length R Slash remaining on the site may reduce the effectivenegs
of mechanical site preparation and seedbed/plantable gpot
availability.
Cut-to-length/Shortwood R See Tree-length comment.
Renewal Treatments
Site Preparation High competition on this site.

* Mechanical R Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite. Fine-textured soils are susceptible to rutting
and compaction when saturated during the frost free
season. Chemi-mechanical site preparation should be
considered. Potential for standing dead and down woody
debris resulting from repeat spruce budworm infestatior
is high and will affect equipment operability and
effectiveness.

e Chemical R Some herbicide-resistant non-crop species may occur ¢n
this site.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 30

Black Ash Hardwood:
Fresh, Silty—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

regeneration is minimal.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of standing dead and down
woody debris and associated heavy slash loads.

Regeneration

« Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.

- Vegetative (coppice) NR | Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of competitive non-crop vegetation precludes the
survival and growth of seed origin jack pine.

- Scarification NR Cone loading is low due to low density of jack pine in thie
original stand. Cone scattering will give variable results
High competition on this site.

Tending Treatments

Cleaning

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

« Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since jack pine natural

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Black Ash Hardwood:
Fresh, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System
* Harvest Method Comments
Clearcut
» Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil apd
stimulate suckering. Strip cutting can also be prescribed to
meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable tp
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to this
silvicultural system.
Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and

compaction when saturated during the frost free seasdn.

Full-tree R

Tree-length R Slash remaining on the site will reduce soil temperature
and sucker production.

Cut-to-length/Shortwood R See Tree-length comment. Concentration of slash in rows
by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Black Ash Hardwood: .
SES Feh. SiltyClayey Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments Comments
Site Preparation
* Mechanical NR See Scarification (Section II, Book I).
« Chemical R Chemical site preparation may be used on sites where the

residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the overstorgy
without damaging the aspen root systems.

* Prescribed Burn R
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlingg
may be considered when existing aspen has deteriorated
to a point where vegetative regeneration is unlikely or
undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification R Fine textured soils are susceptible to rutting and

compaction when saturated during the frost free season.

Tending Treatments

Cleaning High competition on this site. High initial densities and
rapid early growth of aspen suckers will ensure their
successful renewal.

* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Spruce—-Pine / Feathermoss: s 31
Moist, Silty—Clayey Soil

approximately 250 m

General Description

Overstory dominated by black spruce and jack pine. Scattered occurrences of trembling aspen,
white birch, balsam poplar, white spruce and balsam fir. Shrub- and herb-poor. Soils moist, silty to
clayey textured. Developed primarily on lacustrine parent materials. Ground cover consists of
feathermoss, conifer litter and wood, with Sphagnum patches in wetter locations.

Soil Types

u $9, 10, SS7, SS8

1315 16 Mode of Deposition

e 10 lacustrine, morainal

1 2 28 Humus Form

2 T fibrimor, humifibrimor

2 » Overstorey
2 2 30 black spruce, jack pine, trembling aspen, white birch,
2 @ | = balsam poplar, balsam fir, white spruce
Shrubs/Trees (<10 m)

black spruce, balsam fir, Alnus incana, Rubus

36 a7 a8 pubescens, Vaccinium spp., Gaultheria bispidula,

Ledum groenlandicum

Herbs and Graminoids

Clintonia borealis, Aralia nudicaulis, Coptis trifolia,

Poor Rich Maianthemum canadense, Cornus canadensis
Nutrient Regime Mosses and Lichens

Pleurozium schreberi, Ptilium crista-castrensis,

Hylocomium splendens, Sphagnum girgensobnii

Dry

Moisture Regime

35
34

Very Wet

Comments

Relatively uniform ecosite consisting of characteristic V-types V31, V32 and V33. Grades to V34 on
toe slopes and depressions, often reflecting a telluric influence. Moister soil conditions contribute
to a more diverse overstory. Expect V34 where ecosite grades with ES35 or ES36 and V19, and V20
where occasional patches of hardwood occur. Soils grade to peaty phase S11 and SS9.
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Spruce—Pine / Feathermoss: . .
ES 31
Moist, Silty—Clayey Soil Ecological Interpretation

Typical Landscape Associations

Typical Ecosite Sequence on Silty to Clayey Glaciolacustrine and Alluvial Material

Po (Bw-Bf) [Po-Sw-Bw (Sb-Bf)| Ce-Bf-Sw L-Sb Sb (Bf) Sb (Bf-Pj) Sb-Pj (Po-Bw) | Pw-Pr (Bw)
ES28 ES33 ES37 ES36 ES31 ES25 ES26 ES24
Hardwood- Hardwood-Fir- |Rich Swamp: | Intermediate Spruce-Pine/ Pine-Spruce/ | Spruce-Pine/ | Red Pine-
Fir- Spruce Cedar (Other | Swamp: Feathermoss: Feathermoss: | Feathermoss: | White Pine:
Spruce Mixedwood: Conifer): Black Spruce | Moist, Silty- Fresh, Silty Soil | Fresh, Fine Fresh, Fine
Mixedwood: | Moist, Silty- Organic Soil | (Tamarack): Clayey Soil Loamy-Clayey | Loamy Soil
Fresh, Silty | Clayey Organic Soil Soil
Soil Soil
V5 V9 V21 V23 V34 V31 V32 V26
Aspen Trembling Cedar (inc. Tamarack Black Spruce/ | Black Spruce- | Jack Pine- White Pine
Hardwood Aspen Mixedwood)/ | (Black Spruce)/ | Labrador-tea/ | Jack Pine/ Black Spruce/ | Conifer

Mixedwood Mountain Speckled Feathermoss Tall Shrub/ Ericaceous
Maple Alder/ (Sphagnum) Feathermoss Shrub/
Labrador-tea Feathermoss
S4 S9 S12F S12s8 S10 S4 S5 SS7
Fresh/Silty- Moist/Silty- Wet/Organic | Wet/Organic Moist/Fine Fresh/Silty- Fresh/Fine Moist/Sandy
Silt Loamy Silt Loamy (Sphagnum) | (Sphagnum) Loamy-Clayey | Silt Loamy Loamy
Fresh Moist Wet Wet Moist Fresh Fresh Fresh
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. . Spruce—Pine / Feathermoss:
Ecological Interpretations Moist, Silty—Clayey Soil

Site Structure and Composition

Forest Stage
Immature Mature Overmature
c 100 100 ° 100
o ®
E 80 L] 80 80
o I
el >
=l 3 60 60 60
S B
g S 40 40 40
[0}
ol O
9 20 20 20
o
e 0 ° ° 0 ° b 0 ° °
@] - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 100
[
= [ 80 80
i
I G 60 60 60
g =in — =inis
o g40 L 40 — — 40 —
> o
o 20 20 20
o [ ) [ ] ° )
12 o| |e o |® 0 o |® 0 o
5
9 R ) Y 2 Q 9 Q Y L 2 Q
S S/ [/ /&[S N T S/ /&) &S
=) & /) S S & /) S /S & /) S S
& 7/9 & 7/ & /9
G, < ,
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 N/A 2257 N/A 2917 N/A
Bf 0 N/A 6917 N/A 417 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
3 31 0 65 1 3 31 0 65 1 3 |31 0 65 1
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Spruce—Pine / Feathermoss: . .
ES 31
Moist, Silty—Clayey Soil Ecologlcal Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

»
\ NE§/) & /@
o o & IS
£o/88) £ /8
&/ R/ & /TS
L/ DL S S S
S/ & /8T
~ Q‘Z' 5o Qz; IS
WV TINYPS - . .
Qé)b\‘(‘b ey §, SO Description of Soil and Vegetation
$ 2 9 N S O
L/ LS R -
&—0){3\' P :)Q af’f |:| Characteristic Common
9 /) & & O TN
SN S T 3 & .
VPIAEAL LT L& - Common Inclusions
31732733734 |:| Characteristic Uncommon
3 4 4 1 S9 - Moist/ Silty — Silt Loamy
6 1 5 S10 - Moist / Fine Loamy — Clayey
3 3 2 SS7- Shallow — Moderately Deep / Silty — Fine Loamy — Clayey
3 9 11 3 SS8 — Shallow — Moderately Deep / Mottles — Gley
8 l S11 - Moist / Peaty Phase

Selected Species Habitat Use

Forest Stage
'SQ’ @ 0@
Species Q& @(g\@@g éb Special Habitat Preferences
Spruce Grouse O|0|0
Great Grey Owl @ | @ | tamarack bogs preferred for nesting (use nests of other raptors)
Black-backed Woodpecker O|O| snags
Pileated Woodpecker
Least Flycatcher @ | @ | often found near open spaces (edge, riparian)
Boreal Chickadee ®|@®| shags
Swainson's Thrush Q|00
Nashville Warbler O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler [e][e]} nests in spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow [e][e] Q| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|O|@®|@®| downed woody debris
Meadow Vole O fields, grassy meadows
Marten O|@®|®| snags, downed woody debris
Woodland Caribou (winter) O|O| arboreal lichens
Woodland Caribou (hab. rank) o0
White-tailed Deer (forage) o0
White-tailed Deer (cover)
Moose (forage) e][e]
Moose (cover) o 00

Q Used Habitat @ Preferred Habitat
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. . Spruce—Pine / Feathermoss:
Ecological Interpretations Moist, Silty—Clayey Soil

Successional Relationships - Natural

This ecosite is characterized by a mixed jack pine - black spruce canopy often containing tremt
aspen, white birch, balsam poplar, balsam fir and white spruce in later successional stages. Ja
pine is almost exclusively found in the canopy, whereas black spruce is distributed throughout t
canopy, sub-canopy and sapling layers. White birch, trembling aspen and/or white spruce are c
present in the upper two canopies as well as in the sapling layer. Total tree cover are high, and
shrub and herb cover generally low. Stand ages range from 41 to 242 years with the majority o
sites occurring between 50 to 100 years of age.

Total shrub cover is low, and ericaceous shrubs are ubiquitous (PWasdiniumspp.,Gaultheria
hispidulg Ledum groenlandicurandRosa acicularis Ledum groenlandicuns often present on
moist sites and generally occurs at moderate to high cover. Tall shrubs are relatively uncommol
althoughAlnus incanacan be abundant in seepage or mid-slope positions. Non-ericaceous shrul
and herbs occur with low frequency and/or cover. The forest floor is primarily covered by
Pleurozium schrebealthoughDicranum polysetuptilium crista-cristensi@andHylocomium
splendensre also frequent. Species richness, diversity and evenness are low compared to the
ecosites.

The successional trajectory indicates increased dominance by black spruce, in both the canopy
sub-canopy layers. Black spruce recruitment into the stand terminates following crown closure.
Recruitment of black spruce is initially contemporaneous with jack pine and then becomes grac
or episodic. Episodic recruitment usually follows low-intensity surface fire.

White birch which may show moderate to strong regeneration in more open canopy sites and/o
areas of windthrow, persists in some older stands. Balsam fir regenerates well in the understor:
beginning at or about 30 years of age provided a seed source is nearby. On ES31 balsam fir m
reach the canopy layer. A slight increase in tree level diversity occurs at older ages reflecting th
higher frequency of white birch, trembling aspen and balsam fir.

Tall and low shrub cover will decline over time after 100 years as canopy closure is maintained
Herb cover declines steadily. Moss species continue to dominate the forest floor. Total herb cov
generally less than that of shrubs and also declines, particularly in older stands.

Successional Relationships - Post-harvest
Response following harvest:

The presence of a viable black spruce or jack pine seed source from residuals or adjacent stan
will contribute to the perpetuation of those species on this ecosite. Jack pine in the original star
will make the likelihood of jack pine ingress greater. An aspen component present in the origin.
canopy is likely to be maintained through vegetative suckering while birch will be maintained

through seed origin reproduction. Both hardwood species increase in abundance following han

ES31 has a high probability for natural ingress of all three tree species. Jack pine ingress will e
even on undisturbed ground due to the moist soil conditions. Full and 50 percent ingress are
achieved approximately five and three years after harvest, respectively.

A moderate probability exists for black spruce advance growth to occur in the understorey in thi
undisturbed stand. Stocking of black spruce and balsam fir in the sub-canopy or as advance gr
in the understorey will be greatly reduced following canopy removal due to exposure, sunscald
increased droughtiness of the site.

Proliferation of herbs and low woody shrubs is common. Exposed feathermoss quickly dies
following removal of the overstorey.
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Spruce—Pine / Feathermoss: . .
Moist, Silty—Clayey Soil Ecologlcal Interpretations

Response following harvest and mechanical site preparation:

Disturbance and mixing of the LFH with mineral soil will create suitable seedbed for black spruce
and jack pine. If jack pine is present in the original stand, its presence in the future stand may be
enhanced by scarification on the site.

Soil disturbance will stimulate the establishment and growth of woody shrubs and will stimulate
hardwood suckering especially from aspen. Mechanical site preparation and the exposure or mixing
of mineral and organic soils will greatly stimulate the establishment of grasses and wild raspberry.
Retention of an intact forest floor condition will reduce non-crop species on site.

Response following harvest and prescribed fire:

Following fire, the growth of trembling aspen, ericaceous shrubs (blueberry) and herbs is
stimulated. These species can quickly dominate the site within two years. Moderate to high
intensity surface fires will be effective in reducing future competition from woody shrubs but will
result in a less-than-favorable exposed mineral soil seedbed suitable for conifer establishment.
Prescribed fire will destroy any black spruce or balsam fir advance growth and will usually girdle
any seedling jack pine. Moderate to severe intensity surface fires will completely remove the
surface organic horizons and kill any hardwood shrubs or aspen present on the cutover.

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sb Pj Po
s9 15.4 18.0 21.8
S10 10.0 17.0 22.8
SS7 13.7 14.2 22.2
SS8 15.3 16.8 17.2
S11 12.0 N/A Non-productive
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Ecological and Management Interpretations



. . Spruce—Pine / Feathermoss:
Ecological Interpretations Moist, Silty—Clayey Soil

Black Spruce Advance Regeneration

Vegetation Type
V31 V33 V34
Stocking (%) 19 24 40
Stocking Range | 0-55 | 0-95 | 0-90
Stems per ha 100 2500 3100

V31 is the characteristic vegetation type with V33 and V34 as common inclusions.
This ecosite is dominated by black spruce and jack pine with scattered stems of other species.

Where black spruce dominates the original stand, there is a moderate possibility of advance gre
being present in numbers and distribution to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively relatec
«basal area of black spruce in the original stand
« percent cover of sphagnum moss or Labrador-tea
and inversely related to:
e percent cover of herbaceous species
« percent cover of broadleaf litter

«percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Species and Height Class Probability Class
V- <21% H- 61 - 80%
Seedbed Sh Pj Po L- 21-40% X- >80%
iti M- 41 - 60%
Condition <10 >10
ﬁ Density Class
Duff <300
[ 300 - 1000
Mineral Soil Insufficient Data [ 1001 - 5000
[ 5001 - 10000
Burned Insufficient Data EE > 10000

« Jack pine ingress dominates this ecosite in the overstorey. Black spruce is the dominant spec
in the understorey.

« 50 percent ingress is achieved within three years for all three major species.
< Full ingress occurs most quickly for black spruce at five years after disturbance.

« Jack pine density is surprisingly high for unscarified conditions. Perhaps seedbed conditions
jack pine germination are enhanced (compared to dry feathermoss sites) because the feathe
on this ecosite is kept moist in the spring due to a low percolation of snowmelt through the
underlying heavy-textured soil.
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Spruce—Pine / Feathermoss: . .
ES 31
Moist, Silty—Clayey Soil Ecologlcal Interpretations

Critical Comments

Low to moderate competition may be expected from white birch and aspen (where it exists in the original stand).

Disturbance of the LFH and surface mineral soil during harvesting operations may lead to a proliferation of red
raspberry and Calamagrostis canadensis.

Exposure of surface mineral soil may lead to soil baking and/or frost heaving of regenerating seedlings.

Ecosites supporting V30, V31, V32, V33, are moderately susceptible to spruce budworm infestation.

Natural regeneration of black spruce limited by available local seed supply and lack of suitable supply and
duration of receptive seedbed and smothering from hardwood litter.
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. Spruce-Pine / Feathermoss:
Management Interpretations Moist, Silty—Clayey Soil

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

N >
Limitations 3
Characteristics QS‘@
& S/ S
S & F/ s <&
S S &/ 8/ S
s} {2 S N < < S S
/S &) /&) S/ ) E/SS S S S
>/ & &/ S S @ NS N S/ &/O S g
/LSS S5/ /S LS
) S » Q QO QS S O oo .
K/ S/SF/)5 /)& /) N SESS ) S C S ) B/) F/ Sivicultural Activities
1113 4 | 3 4 11,3 Harvesting
1,2(1,3 4 |3 115 1 4 14|13 Renewal
1,3 1 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation and increase the potential
for erosion and frost heaving.

2. LFH layeris a poor seedbed.

3. Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.
4. Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

5. Potential for windthrow of shallow rooted species on moist, fine textured soils.

Opportunities

Telluric water on mid- and toe-slope positions makes this ecosite highly productive for all tree species.

High levels of jack pine and black spruce ingress after disturbance, coupled with moderate levels of black spruce
advance growth make this ecosite an attractive candidate for natural regeneration treatments.

Modified clearcuts (strips and/or blocks) are highly successful at promoting natural regeneration of black spruce
onto the site.

Creating receptive seedbed through fire or mechanical site preparation is necessary for natural or artificial
seeding of pine or spruce. Compacted moist feathermoss will also serve as a seedbed on these ecosites.

Jack pine and black spruce seed trees (minimum 20/ha) in conjunction with prescribed fire offers a cost-effective
regeneration strategy on these sites.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1-2 3 2 = Basic )
3 = Intensive
Jack pine 1-2 2-3 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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ES 31

Spruce—Pine / Feathermoss:

Moist, Silty—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
* Harvest Method

Comments

Clearcut

« Harvest Method
- Conventional

- Strip/Block

- Patch

- Seed-tree

Shelterwood

Selection

NR

NR

Good potential for natural seeding from spruce dominatj
residual stands. May require supplemental artificial
regeneration.

See Strip/Block comment.

Group seed trees is the most commonly used technique.

Good potential for seeding from group seed trees.
Individual seed tree to be used only in conjunction with
prescribed fire. Ensure there is adequate distribution of
black spruce in the portion of the stand where seed tree
system is being prescribed. May require supplemental
artificial regeneration.

Black spruce is mid-tolerant and susceptible to windthrg
after thinning of closed canopy stands.

See Shelterwood comment.

ed

W

Logging Method

Fine textured soils are susceptible to rutting and

compaction when saturated during the frost free seasor.

Harvest on frozen ground or use low-impact equipment
when soils are saturated.

Full-tree

Tree-length

Cut-to-length/Shortwood

CR

CR

CR

See Logging Method comment.

See Logging Method comment. Slash remaining on the|
site may reduce the effectiveness of mechanical site
preparation and seedbed/plantable spot availability.

See Tree-length comment.

Renewal Treatments

Site Preparation

* Mechanical

¢ Chemical

CR

Low competition on this site. Aspen, white birch,
raspberry and blue-joint grass may be locally abundant,

Techniques, timing and sequencing of treatments should

be carefully considered. Minimize mineral soil exposure|
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition fron
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting g

compaction when saturated during the frost free seasor.

Some herbicide-resistant non-crop species may occur @
this site.

=}

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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. Spruce-Pine / Feathermoss:
Management Interpretations Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments Comments
* Prescribed Burn CR Prescribed fire may be used where advance growth is
inadequate.
Regeneration
 Natural
- Advance Growth R Moderate levels of advance growth. May require

supplemental artificial regeneration.

- Seed NR Low levels of black spruce ingress.
- Vegetative (coppice) NR Black spruce does not coppice.
* Artificial
- Planting R Plant close to the mineral/organic interface.
- Seeding CR Moderate potential for aerial seeding. Reduced seeding

success on clay soils and results will be poor. An
abundant supply of seed from slash is necessary to
supplement the aerial seeding. Site preparation is
required to create sufficient suitable seedbed.
Competition must be controlled.

- Scarification NR Low levels of black spruce ingress.

Tending Treatments

Cleaning Low competition on this site and cleaning is usually not
required.
* Manual R Cutting may stimulate stem sprouting and/or root

suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.
* Chemical
- Ground R Some herbicide-resistant non-crop species may occur ¢n
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing will be beneficial where density is high from

natural or direct seeding.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Spruce—Pine / Feathermoss: .
ES 31
Moist, Silty—Clayey Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Ccomments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Insufficient data and/or field experience exist to

recommend this technique.

Shelterwood NR | Jack pine is shade intolerant and generally not suited t
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Harvest on frozen ground or use low-impact equipment|
when soils are saturated.

Full-tree CR See Logging Method comment.

Tree-length CR See Logging Method comment. Slash remaining on the
site may reduce the effectiveness of mechanical site
preparation and seedbed/plantable spot availability.

Cut-to-length/Shortwood CR See Tree-length comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Spruce-Pine / Feathermoss:
Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

Site Preparation

Low competition on this site. Aspen, white birch,
raspberry and blue-joint grass may be locally abundant.

* Mechanical CR Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season.

* Chemical R Some herbicide-resistant non-crop species may occur ¢on
this site.

* Prescribed Burn R Severity of burn will affect vegetation response.

Regeneration
* Natural
- Advance Growth NR Jack pine does not regenerate under a closed canopy.
- Seed R High levels of jack pine ingress.
- Vegetative (coppice) NR | Jack pine does not coppice.
« Artificial
- Planting R Plant close to the mineral/organic interface.
- Seeding R Good distribution of mineral soil seedbeds will contribute
to success.
- Scarification NR Insufficient data exist.
Tending Treatments
Cleaning Low competition on this site and cleaning is not usually
required.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur ¢n
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing will be beneficial where density is high from

natural or direct seeding.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Spruce—Pine / Feathermoss: .
ES 31
Moist, Silty—Clayey Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

» Harvest Method Comments
Clearcut
* Harvest Method
- Conventional R
- Strip/Block CR Strips should be at least 20 m wide to warm the soil an

stimulate suckering. Strip cutting can also be prescribe
to meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable tg
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR Aspen is shade intolerant and generally not suited to th
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Harvest on frozen ground or use low-impact equipment
when soils are saturated. Fine textured soils are
susceptible to rutting and compaction when saturated
during the frost free season.

Tree-length CR See Logging Method comment. Slash remaining on the
site will reduce soil temperature and sucker production.

Cut-to-length/Shortwood CR See Tree-length comment. Concentration of slash in ro
by single grip harvesters will create an uneven
distribution of aspen suckers.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Spruce-Pine / Feathermoss:
Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments

Comments

Site Preparation

ES 31

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations

* Mechanical NR See Scarification (Section Il, Book I).

* Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the
overstorey without damaging the aspen root systems.

* Prescribed Burn R

Regeneration

 Natural

- Advance Growth NR Aspen does not regenerate under a closed canopy.

- Seed NR Aspen regeneration from seed is highly variable.

- Vegetative (coppice) R There may be insufficient aspen on this site to achieve
management objectives.

« Artificial

- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered when existing aspen has deteriorated
to a point where vegetative regeneration is unlikely or
undesirable.

- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.

- Scarification CR Apply treatment on frozen ground or use low -impact
equipment. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season.

Tending Treatments

Cleaning Generally low competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal on this site.

* Manual NR
* Mechanical NR
* Chemical

- Ground NR

- Aerial NR

Spacing R Site quality and timing is critical for the success of this



Fir—Spruce Mixedwood:
ES 32 . : :
Moist, Silty—Clayey Soill

approximately 250 m

General Description

Dominated by balsam fir, white spruce, trembling aspen and black spruce. Occasionally with white
birch, jack pine and balsam poplar. Conifer component exceeds 50%. Moderately shrub- and herb-
rich. Soils moist, silty to clayey. Developed primarily on lacustrine parent materials. Ground cover
consists of broadleaf litter, conifer litter, feathermoss and wood.

g Soil Types
L S9, S10, SS8
12 1 0 Mode of Deposition
19 lacustrine, glaciofluvial
8 |2 Humus Form
fibrimor, humifibrimor
Ll i Overstorey
% balsam fir, white spruce, trembling aspen, black spruce,
22 33 jack pine, white birch, balsam poplar
Shrubs/Trees (<10 m)
Rubus pubescens, Linnaea borealis, balsam fir,
36 37 38 Diervillalonicera, Acer spicatum, Corylus cornuia,
34 ® Alnusincana, Rosa acicularis, Ledum groenlandicum
Herbs and Graminoids
Aralianudicaulis, Streptopusroseus, Clintonia
Poor Rich borealis, Coptis trifolia, Mitella nuda, Aster
Nutrient Regime macrophyllus, Maianthemum canadense, Cornus
canadensis
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis,
Sphagnumgirgensobnii

12

Moisture Regime
8
®

Very Wet

Comments

Overstory composition variable. Characteristic V-types V14, V15 and V19 tend to be intermixed in some
areas and relatively pure in others. Expect V22 to occur on rich sites in the vicinity of Atikokan, Fort
Frances and Dryden. Soils often grade to peaty phase S11, or moderately deep organic SS9 in association
with ES35, ES36 and ES37.
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Ecological Interpretations

Fir—Spruce Mixedwood:
Moist, Silty—Clayey Soil

Typical Landscape Associations

Typical Ecosite Sequence on Deep Silty to Clayey Glaciolacustrine Material

Ecological and Management Interpretations

Po-Sw (Bf) Sb-Bf-Sw (Po) Bf-Sw (Pb-Sb) Ce-Bf (Sbh-Ta) Sb-ta Sb
ES29 ES27 ES32 ES37 ES36 ES35
Hardwood-Fir- Fir-Spruce Fir-Spruce Rich Swamp: Intermediate Poor Swamp:
Spruce Mixedwood: Mixedwood: Mixedwod: Cedar Swamp: Black Spruce:
Fresh, Loamy- Fresh, Silty-Fine Moist, Silty-Clayey (Other Conifer): Black Spruce Organic Soil
Clayey Soil Loamy Soil Soil Organic Soil (Tamarack):
Organic Soil
V8 V16 V14 V22 V23 V37
Trembling Aspen Balsam Fir- Balsam Fir Cedar (inc. Tamarack Black Spruce/
(White Birch)/ White Spruce Mixedwood Mixedwood)/ (Black Spruce)/ Ericaceous Shrub
Mountain Maple Mixedwood/ Speckled Alder/ Speckled Alder/ Sphagnum
Feathermoss Sphagnum Labrador-tea
S5 S6 S10 S12F S12S S12S
Fresh/ Fresh/Clayey Moist/Fine Loamy- Wet/Organic Wet/Organic Wet/Organic
Fine Loamy Clayey (Feathermoss) (Sphagnum) (Sphagnum)
Fresh Fresh Moist Wet Wet Wet
Section Il




Fir—Spruce Mixedwood:
Moist, Silty—Clayey Soil

Ecological Interpretations

Site Structure and Composition

Forest Stage
Immature Mature Overmature
c 100 100 100
o
= [
'g - 80 80 80
N 2 °
=N 3 60 60 60
S B
g S 40 40 40
[0}
- O ° °
IS 20 ° 20 20
o ® °
o
S 0 0 o 0 °
o - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 — 100
: 1 | | —
= | 80 80
H o L
I G 60 60 60
g :
° ° °
o g 40 40 40
gy o
o 20 20 20
o ° — ° °
E 0 e |® 0 [ (o] 0 - (@]
[}
= o/ /Q o/ /Q o/ /Q o/ /Q o/ /Q o/ /o
< SIS SIS SIS
D &/ /T NV o/ /I S/ /S o/ /I NAVES
& 7/ & 9/ & /%
G, & ,
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 1858 N/A 764 N/A 981 N/A
Bf 1082 N/A 341 N/A 8 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
0 44 0 56 0 0 44 0 56 0 0 44 0 56 0
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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. . Fir—Spruce Mixedwood:
Ecological Interpretations Moist, Silty-Clayey Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

\
/8 /oS
> e /& SS
IS S /s S
S s /& SFS
S o /& SR
S & S 9
L/ S /S JED L ) )
S/ ¢ /8 f\& Description of Soil and Vegetation
& § /8s/EX .
S :’Q (_”@“ ,Z;Q\g? |:| Characteristic Common
P LSS58 .
Q < RS 2 - Common Inclusions
14 715 719 /22 |:| Characteristic Uncommon

S9 - Moist/ Silty — Silt Loamy

S10 - Moist/ Fine Loamy — Clayey

SS8 — Shallow — Moderately Deep / Mottles — Gley

Wlw|lo o

1 l S11 - Moist / Peaty Phase

Selected Species Habitat Use

Forest Stage
~$°’ @ 30
S/
Species Q\Q’ (,)‘UQ\SS s’z’\ @QJ Special Habitat Preferences
Spruce Grouse (@]
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker
Least Flycatcher [ ] often found near open spaces (edge, riparian)
Boreal Chickadee QO|O| snags
Swainson's Thrush (e][e]
Nashville Warbler [e][e][e) high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow Q|0 Q| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|@®|@®| downed woody debris
Meadow Vole (@] fields, grassy meadows
Marten O|@®|@®| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank) O|0
White-tailed Deer (forage) o0 O
White-tailed Deer (cover) O[0|O
Moose (forage) e][e]
Moose (cover) o0 e

QO Used Habitat @ Preferred Habitat
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Fir—Spruce Mixedwood: . .
Moist, Silty—Clayey Soil Ecologlcal Interpretations

Successional Relationships - Natural

No information available

Successional Relationships - Post-harvest
Response following harvest:

No information available

Response following harvest and mechanical site preparation:
No information available

Response following harvest and prescribed fire:
No information available

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sb Pj Po
s9 15.4 18.0 21.8
S10 9.9 17.0 22.8
SS8 15.3 16.8 17.2
S11 12.0 N/A Non-productive
Section Il
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. . Fir—Spruce Mixedwood:
Ecological Interpretations Moist, Silty-Clayey Soil

Black Spruce Advance Regeneration

Vegetation Type
V14 V19
Stocking (%) N/A 23
Stocking Range N/A 0-75
Stems per ha N/A 1900

V14 is the characteristic vegetation type with V19 as a common inclusion.

Balsam fir, white spruce, trembling aspen and black spruce dominate the ecosite with other spe
present in varying proportions.

This ecosite has a low probability of sufficient number and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively relate

»basal area of black spruce in the original stand

and inversely related to:

« percent cover of herbaceous species
« percent cover of broadleaf litter
* percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

Heavy woody shrub and hardwood tree competition from mountain maple, speckled alder, beaked hazel, aspen
and balsam fir should be expected. Calamagrostis canadensis and seedling balsam fir is often abundant following
harvest when excessive amounts of soil are disturbed.

High potential for windthrow of shallow rooted species such as black spruce.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Soil/site conditions limit the use of hexazinone products for chemical site preparation.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed and smothering from hardwood leaf litter.

Natural regeneration heavily dominated by balsam fir.

Extensive slash resulting from, dead and dying balsam fir, residual balsam fir and balsam fir advance growth will
limit the effectiveness of intermittent patch scarifiers and passive disc-trenchers.

Section Il
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Fir—Spruce Mixedwood: .
ES 32
Moist, Silty—Clayey Soil Management Interpretations

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

L &
Limitations 3
Characteristics o Qg;&
QO N
9 4 & §0; ‘x\Q’Q
s S N ?Sé’ $ S
s/ &/, /& S/ /S /S /LS S/ &
N & ) & @ S/ 8/ S e/ & & 2
3 & /&) S/ ) NS AN $ @ O $ &
XSS/ S/ S
N QS S A 9 Q QO S S S /59 -
K/ S/F/) 5/ /& /SC/S/E/S) S/ S/& /) / &/ Sivicultural Activities
1113 4 3 4 4 11,3 Harvesting
1,2(1,3 4 | 3 (15| 6 1 4 11,3 Renewal
13 1,5 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation and increase potential for
erosion and frost heaving.

LFH layer is a poor seedbed.
Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.

Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

o r wDn

High to very high competition. Mountain maple, beaked hazel, aspen, balsam fir and blue-joint grass are the
principle competitors.

6. Potential for windthrow of shallow rooted species on moist, fine textured soils.

Opportunities

This ecosite can also be managed to support forests dominated by balsam fir, white birch, and/or white spruce.

Site quality for aspen growth and wood quality enhanced on this site, expecially where stone content approaches
30 percent and soils are calcareous.

White spruce and black spruce seed trees, combined with site preparation for mineral soil exposure, can augment
conifer regeneration levels.

Use prescribed fire after harvest to eliminate dense balsam fir advance growth and create plantable spots or
stimulate aspen suckering.

Browse production potential is high, both before and after harvest.

This ecosite may provide winter shelter for moose depending upon the habitat mosaic.

Stands associated with this ecosite have a high degree of structural diversity contributing to their importance as
potential habitat for small mammals, furbearers and a large number of songbirds.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow ]
1 = Extensive
Black spruce 1-2 3 2 = Basic
3 = Intensive
Jack pine 1-2 3 4 = Highly Intensive
Aspen 1 1

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).

Section Il
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. Fir—Spruce Mixedwood:
Management Interpretations Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method comments
Clearcut
« Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity. However, this cutting technique may be
prescribed to meet other management objectives.

- Patch R See Strip/Block comment.

=3

- Seed-tree NR Potential for natural seeding is very low due to infrequen
occurrence of black spruce in the original stand, lack o
receptive seedbed and potential for competition.

Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Harvest on frozen ground or use low-impact equipment
when soils are saturated.

Full-tree CR See Logging Method comment.
Tree-length CR See Logging Method comment. Slash remaining on the
site may reduce the effectiveness of mechanical site
preparation and seedbed/plantable spot availability.

Cut-to-length/Shortwood CR See Tree-length comment.

Renewal Treatments

Site Preparation High to very high competition on this site.

¢ Mechanical CR Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
vegetation on a mixed mineral/organic microsite. Fine
textured soils are susceptible to rutting and compaction
when saturated during the frost free season. Chemi-
mechanical site preparation should be considered.
Potential for standing dead and down woody debris
resulting from repeat spruce budworm infestation is high
and will affect equipment operability and effectiveness.

=}

¢ Chemical R Some herbicide-resistant non-crop species may occur
this site.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
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ES 32

Fir—Spruce Mixedwood:
Moist, Silty—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

natural regeneration is minimal.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration
 Natural
- Advance Growth NR Black spruce advance growth is not of sufficient quantit]
or distribution to regenerate the stand.
- Seed NR Site conditions imply potential for black spruce ingress s
very low.
- Vegetative (coppice) NR Black spruce does not coppice.
« Artificial
- Planting R Plant close to the mineral/organic interface.
- Seeding NR Seeding success is reduced on clay soils. Smothering of
seedbeds with hardwood litter will further limit success.
In addition, the distribution, abundance and vigour of
non-crop vegetation precludes the survival and growth of
seed origin black spruce.
- Scarification NR Site conditions imply potential for black spruce ingress |s
very low.
Tending Treatments
Cleaning High to very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since black spruce

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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. Fir—Spruce Mixedwood:
Management Interpretations Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequent

occurrence of jack pine in the original stand.

Shelterwood NR | Jack pine is shade intolerant and generally not suited tg
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Harvest on frozen ground or use low-impact equipment
when soils are saturated.

Full-tree CR See Logging Method comment.
Tree-length CR See Logging Method comment. Slash remaining on the
site may reduce the effectiveness of mechanical site
preparation and seedbed/plantable spot availability.

Cut-to-length/Shortwood CR See Tree-length comment.

Renewal Treatments

Site Preparation High to very high competition on this site.

* Mechanical CR Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure|
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition from
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season. Chemi-mechanical site preparation should be
considered. Potential for standing dead and down woody
debris resulting from repeat spruce budworm infestatio
is high and will affect equipment operability and
effectiveness.

* Chemical R Some herbicide-resistant non-crop species may occur gn
this site.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
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ES 32

Fir—Spruce Mixedwood:
Moist, Silty—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments

Comments

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il

Ecological and Management Interpretations

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration

 Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.

- Vegetative (coppice) NR Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop vegetation precludes the survival and
growth of seed origin jack pine.

- Scarification NR Cone loading is low due to low density of jack pine in the
original stand. Cone scattering will give variable results

Tending Treatments

Cleaning High to very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical R Some herbicide-resistant non-crop species may occur on

- Ground this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since jack pine natural



Management Interpretations

Fir—Spruce Mixedwood:
Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Aspen

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
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Silvicultural System
* Harvest Method Comments
Clearcut
« Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil and
stimulate suckering. Strip cutting can also be prescribeg
to meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable to
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR | Aspen is shade intolerant and generally not suited to th|s
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Harvest on frozen ground or use low-impact equipment|
when soils are saturated. Fine textured soils are
susceptible to rutting and compaction when saturated
during the frost free season.

Tree-length CR See Logging Method comment. Slash remaining on the|
site will reduce soil temperature and sucker production.

Cut-to-length/Shortwood CR See Tree-length comment. Concentration of slash in roys
by single grip harvesters will create an uneven
distribution of aspen suckers.

Renewal Treatments

Site Preparation
* Mechanical NR See Scarification (Section I, Book ).
* Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the
overstorey without damaging the aspen root systems.
« Prescribed Burn R



ES 32

Fir—Spruce Mixedwood:
Moist, Silty—Clayey Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments Comments
Regeneration
« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R
« Artificial
- Planting NR Insufficient data and/or field experience exist to
recommend this technique. Planting of aspen seedlings
may be considered where vegetative regeneration is
unlikely or undesirable.
- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.
- Scarification CR Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Apply treatment on frozen ground or use low-impact
equipment. Potential for standing dead and down woody
debris resulting from repeat spruce budworm infestatio
is high and will affect equipment operability and
effectiveness.
Tending Treatments
Cleaning High to very high competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal on this site.
* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Hardwood—-Fir—Spruce Mixedwood:
Moist, Silty—Clayey Soil

ES 33

approximately 250 m

General Description

Dominated by trembling aspen, white birch, balsam fir and white spruce. Occasionally with black
spruce and balsam poplar. Conifer component less than 50%. Moderately shrub- and herb-rich.
Soils moist, imperfectly to poorly drained, silty to clayey textured. Developed primarily on
lacustrine parent materials. Ground cover consists of broadleaf litter, conifer litter and wood.

z - Soil Types
1 S9, S§8, S10
13 15 6 Mode of Deposition
o 19 lacustrine, glaciofluvial
18 2 2 Humus Form
o 2 iz fibrimor, humifibrimor
£ B
> 2% 2 Overstorey
%f, 2 ” 30 trembling aspen, balsam fir, white spruce, white birch,
2 2 | ® balsam poplar, black spruce
s Shrubs/Trees (<10 m)
Rubus pubescens, Sorbus decora,  balsamfir, Acer
I, - - spicatum, Corylus cornuta, Alnus incana, Rosa
= - acicularis, Actaea rubra, Viburnum edule, Rubus
i idaeus, Ribes triste
2 Herbs and Graminoids
Poor Rich Aralia nudicaulis, Mertensia paniculata, Streptopus
Nutrient Regime roseus, Clintonia borealis, Trientalis borealis, Mitella
nuda, Maianthemum canadense, Cornus canadensis,
Cinnalatifolia, Dryopteris carthusiana,
Gymmnocarpiumdryopteris, Petasites frigidus,
Equisetum sylvaticum, Galium triflorum
Mosses and Lichens
Pleurozium schreberi, Ptilium crista-castrensis
Comments

Ecosite features characteristic V-types V5, V6, V7, V8, V9 and occasionally V4, but expect to
encounter V1 and V2 in isolated patches or in depressions. Topography is typically subdued and
low. May be early successional stage of ES32.
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Hardwood—Fir—Spruce Mixedwood: . .
Moist, Silty—Clayey Soil Ecological Interpretation

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Silty to Clayey Glaciolacustrine Material

Po-Bf-Sw (Sh) Sb-Pj Po-Sw (Bf-Bw) Ab-Po-Bw (Bf) Ab (Bf) Sb

ES33 ES12 ES29 ES30 ES38 ES36

Hardwood-Fir- Black Spruce- Hardwood-Fir- Black Ash Rich Swamp: Intermediate
Spruce Mixedwood: Jack Pine: Spruce Hardwood: Black Ash (Other | Swamp:
Moist, Silty-Clayey Very Shallow Soil Mixedwood: Fresh, Silty- Hardwood): Black Spruce,
Soil Fresh, Fine Clayey Soil Organic-Mineral (Tamarack):

Loamy-Clayey Soil Soil Organic Soil
V7 V30 V9 V2 V2 V35
Trembling Aspen- Jack Pine- Trembling Aspen Black Ash Black Ash Black Spruce/
Balsam Fir/ Black Spruce/ Mixedwood Hardwood and Hardwood and Speckled Alder/
Balsam Fir Shrub Blueberry/Lichen Mixedwood Mixedwood Sphagnum
S10 SS2 SS7 S10 S12F S12s
Moist/Fine Loamy- Extremely Shallow | Shallow- Moist/Fine Wet/Organic Wet/Organic
Clayey Soil on Bedrock Moderately Deep/ Loamy-Clayey (Feathermoss) (Sphagnum)

Silty-Fine Loamy-

Clayey
Moist Dry Fresh Moist Wet Wet

Typical Ecosite Sequence on Silty to Clayey Glaciolacustrine and Alluvial Material

Po (Bw-Bf) |Po-Sw-Bw (Sb-Bf)| Ce-Bf-Sw Ta-Sb Sb (Bf) Sb (Bf-Pj) Sb-Pj (Po-Bw) | Pw-Pr (Bw)
ES28 ES33 ES37 ES36 _ ES31 ES25 ES26 ES24
Hardwood- Hardwood-Fir- Rich Swamp: | Intermediate Spruce-Pine/ Pine-Spruce/ Spruce-Pine/ | Red Pine-
Fir- Spruce Cedar (Other | Swamp: Feathermoss: Feathermoss: | Feathermoss: | White Pine:
Spruce Mixedwood: Conifer): Black Spruce Moist, Silty- Fresh, Silty Soil | Fresh, Fine Fresh, Fine
Mixedwood: | Moist, Silty- Organic Soil (Tama_rack)i Clayey Soil Loamy-Clayey | Loamy Soil
Fresh, Silty | Clayey Organic Soil Soil
Soil Soil
V5 V9 V21 V23 V34 V31 V32 V26
Aspen Trembling Cedar (inc. Tamarack Black Spruce/ | Black Spruce- | Jack Pine- White Pine
Hardwood Aspen Mixedwood)/ | (Black Spruce)/ | Labrador-tea/ | Jack Pine/ Black Spruce/ | Conifer

Mixedwood Mountain Speckled Feathermoss | Tall Shrub/ Ericaceous
Maple Alder/ (Sphagnum) Feathermoss | Shrub/
Labrador-tea Feathermoss
sS4 S9 S12F S12S S10 S4 S5 SS7
Fresh/Silty- Moist/Silty- Wet/Organic | Wet/Organic Moist/Fine Fresh/Silty- Fresh/Fine Moist/Sandy
Silt Loamy Silt Loamy (Feathermoss) | (Sphagnum) Loamy-Clayey | Silt Loamy Loamy
Fresh Moist Wet Wet Moist Fresh Fresh Fresh
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. . Hardwood-Fir—-Spruce Mixedwood:
Ecological Interpretations Moist, Silty—Clayey Soil

Site Structure and Composition

Forest Stage
Immature Mature Overmature
c 100 100 100
9 .
g L80 80 80
N < i
=l S 60 60 60
N
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3 .
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o
4 0 ° 0 ° 0 °
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Po Pj Sb Po Pj Sb Po Pj Sb
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c
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o 20 - 20 - 20 -
2 ry ° o ° o °
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<
o/ /Q o/ /Q 9/ /Q o/ /Q o/ /Q o/ /Q
< S/ (&) /&) /S SIS 5/ [ /&) /S
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 N/A 4500 N/A 3750 N/A
Bf 0 N/A 158 N/A 3974 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
0 6 94 0 0 0 6 94 0 0 0 6 94 0 0
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Hardwood—Fir—Spruce Mixedwood: . .
ES 33
Moist, Silty—Clayey Soil Ecologlcal Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

N
S /& /S >
LS o S
e/ E /g $§
S$/F /S /&
S5/ S N
> S/ s S N
S /X/ 88/ fe/ & - : .
s /¥ § S/ L&) L Description of Soil and Vegetation
& /)L /LS &
s /8¢ S@@ §\;§ N |:| Characteristic Common
& /88/88/8s5/ .8 .
< & &F SAN - Common Inclusions
5 6 7 8 9 |:| Characteristic Uncommon
S9 - Moist/ Silty — Silt Loamy
4 1 5 1 2 S10 - Moist / Fine Loamy — Clayey
2 2 SS8 — Shallow — Moderately Deep / Mottles — Gley
1 S11 - Moist / Peaty Phase

Selected Species Habitat Use

Forest Stage
SIS,
EASUTETS,
Species Q& o}?\sggog) Special Habitat Preferences
Spruce Grouse
Great Grey Owl Q|O| tamarack bogs preferred for nesting (use nests of other raptors)
Black-backed Woodpecker O|O| snags
Pileated Woodpecker O |@| snags, downed woody debris
Least Flycatcher @ | @ | often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush CIC I )
Nashville Warbler O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler
White-throated Sparrow O|0 Q| numerous openings with low dense vegetation
Northern Flying Squirrel QO|O| snags
Southern Red-backed Vole O|0O|O|O| downed woody debris
Meadow Vole O fields, grassy meadows
Marten O|@®|@®| snhags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage) o0 (@]
White-tailed Deer (cover) Ol ee
Moose (forage) (e][e]
Moose (cover) O|0|0

Q Used Habitat @ Preferred Habitat
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. . Hardwood—Fir-Spruce Mixedwood:
Ecological Interpretations Moist?smy_uayey soil A

Successional Relationships - Natural

No information available

Successional Relationships - Post-harvest
Response following harvest:

No information available

Response following harvest and mechanical site preparation:

No information available

Response following harvest and prescribed fire:

No information available

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sh Pj Po
S9 15.4 - 21.8
S10 10.0 - 22.8
SS8 15.3 - 17.2
S1 12.0 - Non-productive
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Hardwood—Fir—Spruce Mixedwood: . .
Moist, Silty—Clayey Soil Ecologlcal Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V5 V6 V7
Stocking (%) N/A N/A N/A
Stocking Range N/A N/A N/A
Stems per ha N/A N/A N/A

V6 and V8 are the characteristic vegetation types with V7 as a common inclusion.
Trembling aspen, white birch, balsam fir and white spruce dominate the ecosite.

Hardwood vegetation types V5, V6 and V7 were not surveyed for advance growth. Due to the low
density of black spruce in these V-types, the abundance of black spruce advance growth is assumed
to be low.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
*basal area of black spruce in the original stand
and inversely related to:
 percent cover of herbaceous species
< percent cover of broadleaf litter
* percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)
No information available

Critical Comments

Occasional large quantities of decadent trembling aspen may occur dependant upon aspen clonal properties and
soil moisture regime.

Heavy woody shrub and hardwood tree competition from mountain maple, speckled alder, beaked hazel, aspen
and balsam fir should be expected. Calamagrostis canadensis and seedling balsam fir is often abundant following
harvest when excessive amounts of soil are disturbed.

Stands are vulnerable to spruce budworm if the proportion of balsam fir and white spruce in the stands exceeds
20 percent of the total crown volume.

Soil/site conditions limit the use of hexazinone products for chemical site preparation.

Natural regeneration of black spruce and jack pine limited by available local seed supply and lack of suitable
supply and duration of receptive seedbed and smothering from hardwood leaf litter.

Natural regeneration heavily dominated by balsam fir.

Extensive slash resulting from, dead and dying balsam fir, residual balsam fir and balsam fir advance growth will
limit the effectiveness of intermittent patch scarifiers and passive disc-trenchers.
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Hardwood-Fir—-Spruce Mixedwood:
Moist, Silty—Clayey Soil

Management Interpretations

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

o >
Limitations 3
Characteristics QS*@
S/ &
3 ¢ F/S &
o /&/ &) o /& S/ s/ &/ /S S/ »
S/ /e /&) S/ S/E/ S/ 8/ & $/ &
2/ «@ . S/ /8/ &/ /S S/ S/ S /) ,E &
Y S/ S E S/ S S SSS S SS S
S5 S o > Q Q S QO
K/ /SF)S/ /@) E/S)&E/S)F/E/ &)/ &/ Sivicultural Activities
11,2 3|2 3 (1,2 Harvesting
11,2 3 145 |1 313112 Renewal
1,2 1,4 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation and increase potential for
erosion and frost heaving.

2. Soil erosion hazard increases with silt content. Hazard is moderate to high on slopes greater than ten percent.

w

Fine textured soils are susceptible to compaction and rutting when saturated during the frost free period.

4. High to very high competition. Mountain maple, beaked hazel, aspen, balsam fir and blue-joint grass are the
principle competitors.

5. Potential for windthrow of shallow rooted species on moist, fine textured soils.

Opportunities

« This ecosite can also be managed to support forests dominated by balsam fir, white spruce, and/or white birch.

Site quality for aspen growth and wood quality enhanced on this site, expecially where stone content approaches
30 percent and soils are calcareous.

White spruce and black spruce seed trees, combined with site preparation for mineral soil exposure, can augment
conifer regeneration levels.

Use prescribed fire after harvest to eliminate dense balsam fir advance growth and create plantable spots or
stimulate aspen suckering.

Browse production potential is high, both before and after harvest.

This ecosite may provide winter shelter for moose depending upon the habitat mosaic.

Stands associated with this ecosite have a high degree of structural diversity contributing to their importance as
potential habitat for small mammals, furbearers and a large number of songbirds.

Silvicultural Intensity Considerations

Site Productivity - Site Productivity class (prime land productivity

class) based upon height of dominant trees at age

50 years (breast height).

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 1-2 3 2 = Basic
3 = Intensive
Jack pine 1-2 3 4 = Highly Intensive
Aspen 1 1
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Hardwood-Fir—-Spruce Mixedwood: .
ES 33
Moist, Silty—Clayey Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

guantity. However, this cutting technique may be
prescribed to meet other management objectives.

- Patch R See Strip/Block comment.

- Seed-tree NR Potential for natural seeding is very low due to
infrequent occurrence of black spruce in the original
stand, lack of receptive seedbed and potential for
competition.

Shelterwood NR Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Harvest on frozen ground or use low-impact equipment
when soils are saturated.

Full-tree CR See Logging Method comment.
Tree-length CR See Logging Method comment.
Cut-to-length/Shortwood CR See Logging Method comment.

Renewal Treatments

Site Preparation High to very high competition on this site.

o

* Mechanical CR Techniques, timing and sequencing of treatments shoul
be carefully considered. Minimize mineral soil exposure
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition
from non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting
and compaction when saturated during the frost free
season. Chemi-mechanical site preparation should be
considered. Potential for standing dead and down
woody debris resulting from repeat spruce budworm
infestation is high and will affect equipment operability
and effectiveness.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments Comments

* Chemical R Some herbicide-resistant non-crop species may occur ¢n
this site.

« Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration
« Natural
- Advance Growth NR Black spruce advance growth is not of sufficient quantity
or distribution to regenerate the site.
- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of black spruce in the original stand.
- Vegetative (coppice) NR Black spruce does not coppice.
« Artificial
- Planting R Plant close to the mineral/organic interface.
- Seeding NR Reduced seeding success on clay soils. Smothering of
seedbeds with hardwood litter will further limit success.
The distribution, abundance and vigour of non-crop
vegetation precludes the survival and growth of seed
origin black spruce.
- Scarification NR Cone loading is low due to low density of black spruce in
the original stand.
Tending Treatments
Cleaning High to very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.

« Chemical

- Ground R Some herbicide-resistant non-crop species may occur ¢n
this site.
- Aerial R See Chemical-Ground comment.
Spacing R Spacing is usually not necessary since black spruce

natural regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Hardwood-Fir—-Spruce Mixedwood: .
ES 33
Moist, Silty—Clayey Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Jack Pine

Silvicultural System

* Harvest Method Comments
Clearcut
» Harvest Method
- Conventional R
- Strip/Block R Residual stand will not contribute seed of sufficient

quantity or genetic quality. However, this cutting
technigue may be prescribed to meet other management

objectives.
- Patch R See Strip/Block comment.
- Seed-tree NR Potential for natural seeding is very low due to infrequent

occurrence of jack pine in the original stand.

Shelterwood NR | Jack pine is shade intolerant and generally not suited tq
this silvicultural system.

Selection NR See Shelterwood comment.

Logging Method Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Harvest on frozen ground or use low-impact equipment
when soils are saturated.

Full-tree CR See Logging Method comment.
Tree-length CR See Logging Method comment. Slash remaining on the|
site may reduce the effectiveness of mechanical site
preparation and seedbed/plantable spot availability.

Cut-to-length/Shortwood CR See Tree-length comment.

Renewal Treatments

Site Preparation High to very high competition on this site.

* Mechanical CR Techniques, timing and sequencing of treatments should
be carefully considered. Minimize mineral soil exposure|
on clays to reduce the incidence of soil baking and/or
frost heaving, and to prevent increased competition fror
non-crop vegetation on a mixed mineral/organic
microsite. Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free seaso
Chemi-mechanical site preparation should be considere
Potential for standing dead and down woody debris
resulting from repeat spruce budworm infestation is high
and will affect equipment operability and effectiveness.

o

[N

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Hardwood-Fir—-Spruce Mixedwood:
Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Jack Pine (con't)

Renewal Treatments Comments

« Chemical R Some herbicide-resistant non-crop species may occur on
this site.

* Prescribed Burn R Severity of burn will affect vegetation response. Fire wil
be beneficial for reduction of balsam fir competition,
standing dead and down woody debris and associated
heavy slash loads.

Regeneration

 Natural

- Advance Growth NR Jack pine does not regenerate under a closed canopy.

- Seed NR Potential for natural seeding is very low due to infrequent
occurrence of jack pine in the original stand.

- Vegetative (coppice) NR Jack pine does not coppice.

« Artificial

- Planting R Plant close to the mineral/organic interface.

- Seeding NR Smothering of seedbeds with hardwood litter will limit
success. In addition, the distribution, abundance and
vigour of non-crop vegetation precludes the survival and
growth of seed origin jack pine.

- Scarification NR Cone loading is low due to low density of jack pine in the
original stand. Cone scattering will give variable results

Tending Treatments

Cleaning High to very high competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of hon-crop species.

* Mechanical R See Manual Cleaning comment.

* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Spacing is usually not necessary since jack pine natural

regeneration is minimal.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 33

Moist, Silty—Clayey Soil

Hardwood-Fir—-Spruce Mixedwood:

Management Interpretations

Silvicultural Interpretations for the Establishment of Aspen

Silvicultural System

» Harvest Method Comments
Clearcut
» Harvest Method

- Conventional R

- Strip/Block CR Strips should be at least 20 m wide to warm the soil ang
stimulate suckering. Strip cutting can also be prescribe
to meet other management objectives.

- Patch CR Openings 0.4 ha in size are the minimum acceptable tq
stimulate aspen suckering. Patch cutting can also be
prescribed to meet other management objectives.

- Seed-tree NR Leaving live aspen will reduce suckering.

Shelterwood NR | Aspen is shade intolerant and generally not suited to thjs
silvicultural system.

Selection NR See Shelterwood comment.

Logging Method

Full-tree CR Fine textured soils are susceptible to rutting and
compaction when saturated during the frost free season.
Harvest on frozen ground or use low-impact equipment
when soils are saturated.

Tree-length CR See Logging Method comment. Slash remaining on the
site will reduce soil temperature and sucker production.

Cut-to-length/Shortwsood CR See Tree-length comment. Concentration of slash in rows
by single grip harvesters will create an uneven
distribution of aspen suckers.

Renewal Treatments

Site Preparation
* Mechanical NR See Scarification (Section Il, Book ).
* Chemical R Chemical site preparation may be used on sites where the
residual overstorey will negatively affect root suckering.
2,4-D is recommended since it will remove the
overstorey without damaging the aspen root systems.
* Prescribed Burn R

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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. Hardwood-Fir—-Spruce Mixedwood:
Management Interpretations Moist, Silty—Clayey Soil

Silvicultural Interpretations for the Establishment of Aspen (con't)

Renewal Treatments Comments
Regeneration

« Natural
- Advance Growth NR Aspen does not regenerate under a closed canopy.
- Seed NR Aspen regeneration from seed is highly variable.
- Vegetative (coppice) R

« Artificial
- Planting NR Insufficient data and/or field experience exist to

recommend this technique. Planting of aspen seedlings|
may be considered when existing aspen has deterioratg
to a point where vegetative regeneration is unlikely or
undesirable.

o

- Seeding NR Insufficient data and/or field experience exist to
recommend this technique.

- Scarification CR | Techniques, timing and sequencing of treatments should
be carefully considered. Fine textured soils are
susceptible to rutting and compaction when saturated
during the frost free season. Use low-impact equipment
when soils are saturated. Potential for standing dead ar
down woody debris resulting from repeat spruce
budworm infestation is high and will affect equipment
operability and effectiveness.

o

Tending Treatments

Cleaning High to very high competition on this site. High initial
densities and rapid early growth of aspen suckers will
ensure their successful renewal.

* Manual NR
* Mechanical NR
* Chemical
- Ground NR
- Aerial NR
Spacing R Site quality and timing is critical for the success of this

treatment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 34 Treed Bog:
Black Spruce / Sphagnum: Organic Soll
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approximately 250 m

General Description

Treed wetlands with black spruce dominating the overstory. Tree size and cover variable.
Understory dominated by ericaceous shrubs or sedges. Substrate  Sphagnum peatusually deeper
than 40 cm, but may be shallower at margins of peatlands. Ground cover consistsof ~ Sphagnum
carpet with patches of feathermoss and conifer litter beneath trees.

Soil Types
1 S128,S12F
15 15 6 Mode of Deposition

14 20 R organic
18 o 2 Humus Form
2 fibric peatymor, mesic peatymor

26 2 Trees (>2 m)
2 . 30 black spruce
2 o = Shrubs/Trees (<2 m)
black spruce, Chamaedaphbne calyculata, Ledum

groenlandicum, Vaccinium oxycoccos, Kalmia

I a7 - polifolia, Andromeda polifolia, Gaultheria bispidula
® Herbs and Graminoids
Eriophorumvaginatum, Maianthemum trifolium,
Sarracenia purpurea, Carex pauciflora, Carex
Poor Rich oligosperma

Nutrient Regime Mosses and Lichens

Sphagnum magellanicum, Sphagnum fuscum,
Pleurozium schreberi

Dry

Moisture Regime

Very Wet

CommentsCharacteristic V-types and W-types include V37, V38, W25 and W26. Minerotrophic
indicators (especially Betula pumila, Carex stricta or Carex aquatilis) — are occasionally presentat
low cover when rooted in minerotrophic peat beneath the bog. High hummocky microtopography
with weakly developed hollows. Soils may grade to moderately deep peaty conditions (SS9).
Rainwater nourished (ombrotrophic) and therefore very nutrient-poor, unlike poor swamps (ES35)
and treed fens (ES40) which have contact with minerotrophic groundwater. Some poor swamps
may key here if tree cover is high and minerotrophic indicators are restricted by low light levels.
Crests of raised bogislands within large peatland complexes; also basin bogs, shores and adjacent

to poor swamps.
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Ecological Interpretations

Treed Bog: Black Spruce /
Sphagnum: Organic Soil

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Coarse Loamy Till Material

Pr-Pw (Pj)

Pw-Pr-Bw (Po)

Pj-Sb (Bf-Bw)

Sb-Bw (P))

Sb (Ta)

Sb

ES 34

ES11

Red Pine-

White Pine-

Jack Pine:

Very Shallow Soil

V12
White Plne
Mixedwood

SS3
Very Shallow Soil
On Bedrock

Dry

ES18

Red Pine-
White Pine:
Fresh, Coarse
Loamy Soil

V13
Red Plne
Mixedwood

SS6

Shallow-
Moderately Deep/
Coarse Loamy

Dry-Fresh

ES20
Spruce-Pine/
Feathermoss:
Fresh, Sandy-
Coarse Loamy
Soil

V18

Jack Pine
Mixedwood/
Feathermoss

S3
Fresh/
Coarse Loamy

Fresh

ES22
Spruce-Pine/
Ledum/
Feathermoss:
Moist, Sandy-
Coarse Loamy
Soil

V20

Black Spruce
Mixedwood/
Feathermoss

S8
Moist/
Coarse Loamy

Moist

ES35

Poor Swamp:
Black Spruce:
Organic Soil

V34

Black Spruce/
Labrador-tea/
Feathermoss
(Sphagnum)

S12F

Wet/

Organic
(Feathermoss)

Wet

Ecological and Management Interpretations

ES34

Treed Bog:
Black Spruce/
Sphagnum:
Organic Soil

V38

Black Spruce/
Leatherleaf/
Sphagnum

S12S
Wet/Organic
(Sphagnum)

Wet
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Treed Bog: Black Spruce / . .
ES 34
Sphagnum: OrganicSoil Ecological Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 N/A 6416 N/A 3651 N/A
Bf 1453 N/A 3362 N/A 7951 N/A

Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
48 | 32 0 19 1 48 | 32 0 19 1 48 | 32 0 19 1
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A

Section Il
Ecological and Management Interpretations



logical . Treed Bog: Black Spruce /
Ecological Interpretations Sphagnum: Organic Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

S
&
@ N
SR
S N
o )
K N
£ S
AN
§ $ Description of Soil and Vegetation
s S/58 |:| Characteristic Common
TE/EL _
VR IR - Common Inclusions
37 7 38 |:| Characteristic Uncommon
36 | 18 S12S —Wet / Organic [Sphagnum]

S12F —Wet / Organic [Feathermoss)

Selected Species Habitat Use
Forest Stage
12;

STV
S/
Species Q& o),g\@&g OAQ) Special Habitat Preferences

Spruce Grouse O|0
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker
Least Flycatcher
Boreal Chickadee
Swainson's Thrush
Nashville Warbler O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler O|O|O|0O|0O]| nestsin spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow O|0 Q| numerous openings with low dense vegetation

Northern Flying Squirrel
Southern Red-backed Vole
Meadow Vole

Marten

Woodland Caribou (winter)  |O|O
Woodland Caribou (hab. rank) | @ | @
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage)

Moose (cover)

Q Used Habitat @ Preferred Habitat

arboreal lichens

®0
o0
o0
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ES 34 Treed Bog: Black Spruce /

Sphagnum: Organic Soil Ecological Interpretations

Successional Relationships - Natural

No information available

Successional Relationships - Post-harvest
Response following harvest:

No information available

Response following harvest and mechanical site preparation:
No information available

Response following harvest and prescribed fire:
No information available

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sh Pj Po
S12S 9.3 - Non-productive
S12F 8.6 - Non-productive
Section Il
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. . Treed Bog: Black Spruce / ES 34
Ecologlcal Interpretations Sphagnum: Organic Soil

Black Spruce Advance Regeneration

Vegetation Type
V37 V38
Stocking (%) 43 86
Stocking Range | 5—-85 |66 —100
Stems per ha 9900 4500

V38 is the characteristic vegetation type with V37 as a common inclusion.
Black spruce dominates the ecosite.

This ecosite has a high probability of sufficient number and distribution of black spruce advance
growth to regenerate the stand.

The number and distribution of black spruce advance growth on this ecosite is positively relatec
ebasal area of black spruce in the original stand
e percent cover of sphagnum moss or Labrador-tea
and inversely related to:
percent cover of herbaceous species
e percent cover of broadleaf litter

« percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

« Low levels of woody shrub competition from speckled alder should be expected. Grass, sedge and cattails are
often abundant following harvest when excessive amounts of soil are disturbed.

« High potential for windthrow of shallow rooted species such as black spruce due to high water table.

« High potential for rutting and disturbance of surface water movement which may impact on site productivity.
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Treed Bog: Black Spruce / .
ES 34 Sphagnu,%_. Orgamff So Management Interpretations

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

s &
Limitations 3
Characteristics o Qg;&
QO S &
b"o > 49 0}0 $ %Q
< IS k X/ S S
/)L 5 /& S/8 )8/ 5/ S/ %
»/ &/ S/ &/ S /. e/ /E/ L/ S/ S/ &
Q' N < N > N
XSS S/ S
>/ & S /& S S $ S /S S S/ 59 -
K/ S/F/ 5/ /& /SC/S/E/S) S/ S/& /) &/ Sivicultural Activities
1 1 2 1 Harvesting
1 1 Renewal
Tending
Footnotes:

1. High risk of rutting on organic soils.

2. High water table and shallow rooting zone creates windthrow risk when using strip cutting or group seed tree
silvicultural systems.

Opportunities

Lower-cost regeneration options are successful on this site.

Careful logging to protect black spruce advance growth, combined with post-harvest cone loading and abundant
Sphagnum seedbed, generally results in excellent regeneration.

Consider leaving larger advance growth stems (e.g. < 12 cm diameter) to provide annual seed rain for ingress.
This can significantly increase regeneration levels, with little impact on merchantable volume.

Harvesting during frozen ground conditions, or using high-flotation equipment, will minimize ground disturbance
and preserve receptive seedbed.

During the frost free season, managers may consider selectively harvesting the perimeter of the stand, ensuring
machine traffic is limited to minimize or avoid ground disturbance. Areas can then be left to regenerate naturally,
or returned to during frozen-ground conditions.

These sites are suitable to extended crop rotations due to limited productivity and the characteristic uneven age
and size structure of these stands.

Potential summer thermo-regulation or calving sites for moose, particularly if nearby supply of browse.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 4 1-2 2 = Basic
3 = Intensive
Jack pine N/A N/A 4 = Highly Intensive
Aspen N/A N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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. Treed Bog: Black Spruce /
Management Interpretations Sphagnum: Organic Soil

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
» Harvest Method Comments

Clearcut

» Harvest Method

- Conventional R Opportunity for protection of advance growth.

- Strip R

- Patch R

- Seed-tree CR Group seed tree only. Seeding will be supplemented

by advance growth.

Shelterwood NR | Multiple harvesting operations would significantly
increase the risk of damage to this sensitive ecosite.
Black spruce is mid-tolerant and susceptible to
windthrow after thinning.

Selection NR See Shelterwood comment.

Logging Method Harvest on frozen ground because organic soils are
susceptible to rutting. On fibric peatymor soils, low-
impact equipment may allow summer harvest.

Full-tree CR | See Logging Method comment.
Tree-length CR | See Logging Method comment.
Cut-to-length/Shortwood CR | See Logging Method comment.

Renewal Treatments

Site Preparation Very low competition on this site. Alder is the
principle competitor.

» Mechanical CR | Organic soils are susceptible to rutting. Apply
treatment on frozen ground. Where levels of
advance growth are low, shearblading may be used
to create seedbed/plantable micro-sites and align
slash.

» Chemical R Some herbicide-resistant non-crop species may
occur on this site.

* Prescribed Burn R Where levels of advance growth are low, high
severity burns can be used to create receptive
seedbeds and control non-crop vegetation.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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ES 34

Treed Bog: Black Spruce /
Sphagnum: Organic Soil

Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments Comments
Regeneration
« Natural

- Advance Growth R High levels of advance growth. May require
supplemental artificial regeneration.

- Seed R Insufficient data exist. Site conditions imply high levels
of black spruce ingress. May require supplemental
artificial regeneration.

- Vegetative (coppice) NR | Black spruce does not coppice.

« Artificial

- Planting R Where advance growth is insufficient to regenerate the
site, black spruce can be planted in feathermoss, live
sphagnum or partly decomposed sphagnum peat.

- Seeding R Site should be assessed for suitable seedbed and presence
of advance growth. May require site preparation.

- Scarification NR | Insufficient cone supply, potential seedbed degradation|
and lack of suitable microsites makes this technique
ineffective.

Tending Treatments
Cleaning Very low competition on this site.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical R Some herbicide-resistant non-crop species may occur on

- Ground this site.

- Aerial R See Chemical-Ground comment.

Spacing R The effectiveness of this treatment will be limited by lo

site productivity.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

The establishment of jack pine or aspen is not an appropriate
management objective for this site.
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Poor Swamp:
: M ES 35
Black Spruce: Organic Soll
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approximately 250 m

General Description

Treed wetlands dominated by black spruce. Tree size and cover variable. Understory dominated by
ericaceous shrubs, with some minerotrophic plant indicators. Rooting zone has some contact
with minerotrophic groundwater but sites are relatively nutrient-poor. Substrate is fibric, woody or
Sphagnum peat usually deeper than 40 cm, but may be shallower at margins of peatlands. Ground
cover consists of feathermoss, Sphagnum, conifer litter and graminoid litter.

g1 . . Soil Types
S$12§, S12F, S11, SS9
B 6 Mode of Deposition
19 organic
Y Ll Humus Form
g P fibric peatymor, mesic peatymor
E’ Gl ® " Trees (>2 m)
2 2 32 black spruce
b 2 a | Shrubs/Trees (<2 m)
= black spruce, Ledum groenlandicum, Gaultheria
bispidula, Vaccinium oxycoccos, Chamaedaphne
36 37 38 calyculata, Vaccinium angustifolium, Vaccinium
g = myrtilloides, Alnus incana, Kalmia polifolia
2 Herbs and Graminoids
> Maiantbemum trifolium, Cornus canadensis,
Poor _ _ Rich  Equisetum sylvaticum, Carex trisperma, Calamagrostis
Nutrient Regime canadensis
Mosses and Lichens
Pleurozium schreberi, Sphagnum capillifolium,
Sphagnum magellanicum, Ptilium crista-castrensis,
Dicranum polysetum, Sphagnum girgensobnii,
Sphagnum angustifolium, Cladina rangiferina,
Hylocomium splendens, Sphagnum fuscum
Comments

Characteristic V-types and W-types include V37, V38, W27 and W28. Trees often larger
than those in ES34. Strongly hummocky microtopography with deep, often water-filled,
hollows. Soils predominantly deep organic, but may locally grade to moderately deep
peaty conditions (8§9). Rooting zone in contact with minerotrophic groundwater unlike
treed bogs (ES34). Grades to intermediate swamp (ES36) with increasing nutrient
availability and tree cover. Edges of open peatlands, poorly-drained depressions in
bedrock or till.
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Poor Swamp: . .
ES 35
Black Spruce: Organic Soil Ecologlcal Inter tation

Typical Landscape Associations

Typical Ecosite Sequence on Deep Silty to Clayey Glaciolacustrine Material

Po-Sw (Bf) Sb-Bf-Sw (Po) Bf-Sw (Pb-Sb) Ce-Bf (Sbh-Ta) Sh-Ta Sb
.
ES29 ES27 ES32 ES37 ES36 ES35
Hardwood-Fir- Fir-Spruce Fir-Spruce Rich Swamp: Intermediate Poor Swamp:
Spruce Mixedwood: Mixedwood: Mixedwod: Cedar Swamp: Black Spruce:
Fresh, Loamy- Fresh, Silty-Fine Moist, Silty-Clayey (Other Conifer): Black Spruce Organic Soil
Clayey Soil Loamy Soil Soil Organic Soil (Tamarack):
Organic Soil
V8 V16 V14 V22 V23 V37
Trembling Aspen Balsam Fir- Balsam Fir Cedar (inc. Tamarack Black Spruce/
(White Birch)/ White Spruce Mixedwood Mixedwood)/ (Black Spruce)/ Ericaceous Shrub/
Mountain Maple Mixedwood/ Speckled Alder/ Speckled Alder/ Sphagnum
Feathermoss Sphagnum Labrador-tea
S5 S6 S10 S12F S12S S12S
Fresh/Fine Loamy Fresh/Clayey Moist/Fine Loamy- Wet/Organic Wet/Organic Wet/Organic
Clayey (Feathermoss) (Sphagnum) (Sphagnum)
Fresh Fresh Moist Wet Wet Wet
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Ecological Interpretations

Poor Swamp:
Black Spruce: Organic Soil

Site Structure and Composition

Ecological and Management Interpretations

Forest Stage
Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sh 1739 N/A 1944 N/A 1806 N/A
Bf 6723 N/A 1859 N/A 7084 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
11 | 35 0 51 3 11 | 35 0 51 3 11 | 35 0 51 3
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Poor Swamp: . .
ES 35
Black Spruce: Organic Soil Ecologlcal Interpretatlons

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

S
NI
N
RN
g /&
od %)
T Ny
§ Ui
Q/ N
§ $ Description of Soil and Vegetation
IS |:| Characteristic Common
T/ & )
VRLLEL - Common Inclusions
37 7 38 |:| Characteristic Uncommon
36 | 18 S12S — Wet / Organic [Sphagnum]
S12F — Wet/ Organic [Feathermoss]
S11 - Moist/ Peaty Phase
2 SS9 - Shallow — Moderately Deep / Organic — Peaty Phase

Selected Species Habitat Use

Forest Stage
O, &
NIV
SIS
Species Q\Q’ ®,§§§o§' Special Habitat Preferences
Spruce Grouse [e][e)[e]
Great Grey Owl O| O] tamarack bogs preferred for nesting (use nests of other raptors)
Black-backed Woodpecker
Pileated Woodpecker
Least Flycatcher @ |@® | often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush 0O|0|0
Nashville Warbler [e][e][e] high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler O|0O|®|@®|@®| nests in spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow O|O0 O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|O|0O|O|0O]| downed woody debris
Meadow Vole
Marten O|O|O| snags, downed woody debris
Woodland Caribou (winter) O|O|@| arboreal lichens
Woodland Caribou (hab. rank) |[@ | @ | @ |@ | @
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage)
Moose (cover) o0 e

Q Used Habitat @ Preferred Habitat
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. . Poor Swamp:
Ecological Interpretations Black Spruce: Organic Soil

Successional Relationships - Natural

No information available

Successional Relationships - Post-harvest
Response following harvest:

No information available

Response following harvest and mechanical site preparation:
No information available

Response following harvest and prescribed fire:
No information available

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sb Pi Po
S12S 9.3 Non-productive —
S12F 8.6 Non-productive —
S11 12.0 Non-productive -
SS9 14.7 N/A -
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Poor Swamp: . .
Black Spruce: Organic Soil Ecologlcal Interpretatlons

Black Spruce Advance Regeneration

Vegetation Type
V37 V38
Stocking (%) 43 86
Stocking Range | 5-85 |66 —100
Stems per ha 9900 4500

V37 is the characteristic vegetation type with V38 as a common inclusion.
Black spruce dominates the ecosite.

This ecosite has a high to moderate probability of sufficient number and distribution of black
spruce advance growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
basal area of black spruce in the original stand
* percent cover of sphagnum moss or Labrador-tea
and inversely related to:
«percent cover of herbaceous species
e percent cover of broadleaf litter

«percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

« Low levels of woody shrub competition from speckled alder, labrador tea and leatherleaf should be expected.
Grass, sedge and cattails are often abundant following harvest when excessive amounts of soil are disturbed.

* Prone to seasonal flooding.
« High potential for windthrow of shallow rooted species such as black spruce due to high water table.

« High potential for rutting and disturbance of surface water movement which may impact on site productivity.
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. Poor Swamp:
Management Interpretatlons Black Spruce: Organic Soil

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

s &
Limitations 3
&
Characteristics o &
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K/ S/F/) 5/ /& /SC/S/E/S)F/S/& /) / &/ Sivicultural Activities
1 1 Harvesting
1 2 1 Renewal
Tending
Footnotes:

1. High risk of rutting on organic soils.

2. High water table and shallow rooting zone creates windthrow risk when using strip cutting or group seed tree
silvicultural systems.

Opportunities

« On phases of this ecosite with abundant Sphagnum cover and advance growth, careful logging generally results
in excellent regeneration.

On phases of this ecosite with abundant Sphagnum cover and low advance growth levels, aerial seeding black
spruce in the spring is an option

Consider leaving larger advance growth stems (e.g. < 12 cm diameter), to provide annual seed rain for ingress.
This can significantly increase regeneration levels, with little impact on merchantable volume. Small clumps of
mature trees (group seed trees) are also effective.

Area-based planting of black spruce container stock without site preparation is one option to augment
regeneration levels following full-tree harvest operations.

Minimizing ground disturbance will limit competition development (mainly grass, sedge and speckled alder) and
lessen tending requirements.

These sites are suitable for extended crop rotations due to limited productivity and the characteristic uneven age
and size structure of these stands.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 4 1-2 2 = Basic
3 = Intensive
Jack pine N/A N/A 4 = Highly Intensive
Aspen N/A N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Poor Swamp: .
ES 35 it Spruce: Organic Soi Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

« Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R Opportunity for protection of advance growth.
- Strip R
- Patch R
- Seed-tree CR Group seed tree. Seeding will be supplemented by

advance growth.

Shelterwood NR | Multiple harvesting operations would significantly
increase the risk of damage to this sensitive ecosite.
Black spruce is mid-tolerant and susceptible to
windthrow after thinning of closed canopy stands.

Selection NR See Shelterwood comment.

Logging Method Harvest on frozen ground because organic soils are
susceptible to rutting. On fibric peatymor soils, low-
impact equipment may allow summer harvest.

Full-tree CR | See Logging Method comment.
Tree-length CR | See Logging Method comment.
Cut-to-length/Shortwood CR | See Logging Method comment.

Renewal Treatments

Site Preparation Very low competition on this site. Alder is the
principle competitor.

* Mechanical CR | Organic soils are susceptible to rutting. Apply
treatment on frozen ground. Where low levels of
advance growth exist, shearblading may be used to
create seedbed/plantable micro-sites and align slash.

* Chemical R Some herbicide-resistant non-crop species may occur
on this site.
* Prescribed Burn R Where levels of advance growth are low, high

severity burns can be used to create a receptive
seedbed and control competition.

R = Recommended CR = Conditionally Recommended NR = Not Recommended
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Management Interpretations

Poor Swamp:
Black Spruce: Organic Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

Regeneration
* Natural

ES 35

low site productivity.

- Advance Growth R High levels of advance growth. May require
supplemental artificial regeneration.

- Seed R Insufficient data exist. Site conditions imply high levels
of black spruce ingress. May require supplemental
artificial regeneration.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R Where advance growth is insufficient to regenerate the
site, black spruce can be planted in feathermoss, live
sphagnum or partly decomposed sphagnum peat.

- Seeding R Site should be assessed for suitable seedbed and
presence of advance growth. May require site
preparation.

- Scarification NR | Insufficient cone supply, potential seedbed degradation
and lack of suitable microsites makes this technique
ineffective.

Tending Treatments

Cleaning Very low competition on this site.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R The effectiveness of this treatment will be limited by

R = Recommended CR = Conditionally Recommended NR = Not Recommended

The establishment of jack pine or aspen is not an appropriate
management objective for this site.

Section Il

Ecological and Management Interpretations



ES 36 Intermediate Swamp:
Black Spruce (Tamarack): Organic Soll

\////* Tl \\\\'\\ NN RYINEY
\

AN
I = AN AN L RN A

ARSI

Pz

approximately 250 m

General Description

Forested wetlands dominated by black spruce, often with tamarack, balsam fir or white cedar.
Understory vegetation includes Alnus incana and other shrubs. Moderately shrub-, herb- and moss-
rich. Soil is woody or Sphagnum peat. Ground cover consists of feathermoss, Sphagnum, conifer
litter and broadleaf litter.

Dry

Soil Types

= S12F, S128, S11, SS9

15 15 1 Mode of Deposition

o organic

e Humus Form

a " fibric peatymor, mesic peatymor, humic peatymor

e 2 Trees (>2 m)

I black spruce, tamarack

i 3 Shrubs/Trees (<2 m)

- a | B balsam fir, black spruce, Gaultheria bhispidula, Ledum

groenlandicum, Linnaea borealis, Rubus pubescens,
Alnus incana, Vaccinium myrtilloides, Vaccinium
- () 37 38 angustifolium, Sorbus decora

3 Herbs and Graminoids

Cornus canadensis, Equisetum sylvaticum, Trientalis

borealis, Coptis trifolia, Maianthemum trifolium,

Poor Rich Maianthemum canadense, Clintonia borealis, Mitella
Nutrient Regime nuda, Petasites frigidus, Carex disperma, Viola

renifolia

Mosses and Lichens

Pleurozium schreberi, Ptilium crista-castrensis,

Sphagnum girgensobnii, Sphagnum capillifolium,

Hylocomium splendens, Dicranum polysetum,

Sphagnum magellanicum, Sphagnum wulfianum

Moisture Regime

Very Wet

Comments

Characteristic V-types include V23, V35, V36, W29 and W30. Expect to encounter V34 near upland
margins. Microtopography high hummocky with deep, often water-filled hollows. Higher nutrient
availability and greater seepage than ES35. Topography typically flat to very gently sloping. Edges
of open peatlands, shores of lakes and rivers above flooding level, and poorly-drained depressions
in bedrock or till.
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Ecological Interpretations

Intermediate Swamp: Black
Spruce (Tamarack): Organic Soil

Typical Landscape Associations

Typical Ecosite Sequence on Deep Silty to Clayey Glaciolacustrine Material

Ecological and Management Interpretations

Po-Sw (Bf) Sb-Bf-Sw (Po) Bf-Sw (Pb-Sb) Ce-Bf (Sb-Ta) Sb-Ta Sb
ES29 ES27 ES32 ES37 ES36 ES35
Hardwood-Fir- Fir-Spruce Fir-Spruce Rich Swamp: Intermediate Poor Swamp:
Spruce Mixedwood: Mixedwood: Mixedwod: Cedar Swamp: Black Spruce:
Fresh, Loamy- Fresh, Silty-Fine Moist, Silty-Clayey (Other Conifer): Black Spruce Organic Soil
Clayey Soil Loamy Soil Soil Organic Soil (Tamarack):
Organic Soil
V8 V16 V14 V22 V23 V37
Trembling Aspen Balsam Fir- Balsam Fir Cedar (inc. Tamarack Black Spruce/
(White Birch)/ White Spruce Mixedwood Mixedwood)/ (Black Spruce)/ Ericaceous Shrub/
Mountain Maple Mixedwood/ Speckled Alder/ Speckled Alder/ Sphagnum
Feathermoss Sphagnum Labrador-tea
S5 S6 S10 S12F S12S8 S12S8
Fresh/Fine Loamy Fresh/Clayey Moist/Fine Loamy- Wet/Organic Wet/Organic Wet/Organic
Clayey (Feathermoss) (Sphagnum) (Sphagnum)
Fresh Fresh Moist Wet Wet Wet
Section Il
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Intermediate Swamp: Black . .
ES 36
Spruce (Tamarack): Organic Soil Ecologlcal Interpretatlons

Site Structure and Composition

Forest Stage
Immature Mature Overmature
c 100 100 (] 100
2
5 80 80 80
] i
el >
=N 3 60 60 60 °
S B
g S 40 40 40
) <
9 20 20 20
o
e 0 o (o 0 o |o 0 o |o
@] - - -
Po Pj Sb Po Pj Sh Po Pj Sb
100 100 100
[
= [ 80 80
i
I G 60 — 60 60
g:. " 1 H B
o %40 L 40 L 40 — L —
> —
o 20 20 20
9 o |0 ° . o |® °
® 0 o |o 0 ° ° 0 °
5
9 R ) Y 2 Q 9 Q Y L 2 Q
S S, 5 [ (& /S SIS
=) & /) S S & /) S /S & /) S S
& 7/9 & 7/ & /9
G, < ,
Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 1697 N/A 2250 N/A 2065 N/A
Bf 1039 N/A 5403 N/A 2023 N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
17 | 24 0 48 1 17 | 24 0 48 1 17 | 24 0 48 1
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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Ecoloaical | . Intermediate Swamp: Black
cological Interpretations Spruce (Tamarack): Organic Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)
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Q9/¢ /¢& $ S Description of Soil and Vegetation
§/ RS/ 8 S/ S8H <
s E/x¥S/5S N |:| Characteristic Common
ST/ 0/ FI/SS
T O NS A S AN .
ISEISE ‘5@“5 - Common Inclusions
23 7 35 7 36 /7 37 |:| Characteristic Uncommon
13 6 21 S12F — Wet / Organic [Feathermoss]
6 22 | 12 | 36 S12S — Wet / Organic [Sphagnum]
2 2 4 S11- Moist / Peaty Phase
SS9 — Shallow — Moderately Deep / Organic — Peaty Phase

Selected Species Habitat Use

Forest Stage
O, &
NIV
5SS/
Species & o)‘g\ésgog’ Special Habitat Preferences
Spruce Grouse [e][e)[e]
Great Grey Owl O| O] tamarack bogs preferred for nesting (use nests of other raptors)
Black-backed Woodpecker
Pileated Woodpecker
Least Flycatcher @ |@® | often found near open spaces (edge, riparian)
Boreal Chickadee O|O| snags
Swainson's Thrush 0O|0|0
Nashville Warbler o 00 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler O|0O|@®|@®|@®| nests in spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow O|O0 O/ numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|O|O| downed woody debris
Meadow Vole
Marten O|O| snags, downed woody debris
Woodland Caribou (winter) O|O| arboreal lichens
Woodland Caribou (hab. rank) (O[O | @ |@ |@®
White-tailed Deer (forage)
White-tailed Deer (cover)
Moose (forage)
Moose (cover) o0 e

Q Used Habitat @ Preferred Habitat
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Intermediate Swamp: Black . .
ES 36
Spruce (Tamarack): Organic Soil Ecologlcal Interpretatlons

Successional Relationships - Natural

No information available

Successional Relationships - Post-harvest
Response following harvest:

No information available

Response following harvest and mechanical site preparation:
No information available

Response following harvest and prescribed fire:
No information available

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type sb Pi Po
S12F 8.6 Non-productive -
S12S 9.3 Non-productive —
S11 12.0 Non-productive -
SS9 14.7 N/A —
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Ecological Interpretations

Intermediate Swamp: Black
Spruce (Tamarack): Organic Soil

ES 36

Black Spruce Advance Regeneration

Vegetation Type

V23 V35 V36
Stocking (%) 18 34 38
Stocking Range | 0-90 | 0-75 | 0-75
Stems per ha 900 2800 3100

V23 and V35 are the characteristic vegetation types with V36 as a common inclusion.

Black spruce and tamarack dominate the ecosite with occasional white cedar and balsam fir.

Where black spruce dominates the ecosite (V35), there is a moderate chance for sufficient den:
and distribution of black spruce advance growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively relatec

« basal area of black spruce in the original stand

 percent cover of sphagnum moss or Labrador-tea

and inversely related to:

«percent canopy closure

Natural Ingress Probability and Density (ten years post-disturbance)

Species and Height Class
Seedbed Sb Pj Po
Condition
<1.0 >1.0 <1.0 >1.0 <1.0 >1.0
Duff X H X ﬂ L H
Mineral Soil Insufficient Data
Burned Insufficient Data

« Ingress of black spruce dominates this ecosite.

Probability Class

V- <21% H- 61 - 80%
L- 21-40% X- >80%
M- 41 - 60%

Density Class
[1<300
1 300 - 1000
[ 1001 - 5000
I 5001 - 10000
I > 10000

« Fullingress for all three major species is not achieved until nine or ten years after disturbance

Critical Comments

« Low levels of woody shrub competition from speckled alder, labrador tea and leatherleaf should be expected.
Calamagrostis candensis, sedge and cattails are often abundant following harvest when excessive amounts of

soil are disturbed.

« Prone to seasonal flooding.

« High potential for windthrow of shallow rooted species such as black spruce due to high water table.

« High potential for rutting and compaction of organic layers. Disturbance of surface water movement may
negatively impact site productivity.
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Intermediate Swamp: Black .
ES 36
Spruce (Tamarack): Organic Soil Management Interpretatlons

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

L &
Limitations 3
Characteristics o Qg;&
QO S &
b"o > 49 0}0 $ %Q
) < R L/ S <
o/ &/ &) o /& S/ )8/ S/ 5SS &/ o
S/E/ /S E/ L S/S/E/S /LSS S/ &
@ S/ / &/ /X /)S/ S/ &/ /S &
XSS S/ S
>/ & S /& S S $ S /S S S/ 59 -
K/ S/F/5/ /& /SC/S/E/S)F/S/& /) &/ Sivicultural Activities
1 1 2 3 1 Harvesting
1 Renewal
Tending

Footnotes:
1. High risk of rutting and compaction on organic soils.

2. High water table and shallow rooting zone creates windthrow risk when using strip cutting or group seed tree
silvicultural systems.

3. Seasonal flooding may limit access and equipment operability.

Opportunities

On phases of this ecosite with abundant Sphagnum cover and advance growth, careful Igging can result in
excellent regeneration.

Aerial seeding black spruce can augment natural regeneration levels, but high competition (grass, sedge, alder,
red raspberry) and limited Sphagnum levels constrain seeding chances.

Consider leaving larger advance growth stems (e.g. < 12 cm diameter) to provide annual seed rain for ingress.
This can significantly increase regeneration levels, with little impact on merchantable volume. Small clumps of
mature trees (group seed trees) are also effective.

Area-based planting of black spruce container stock following full-tree harvest operations may be the preferred
option on the more productive sites close to the mill.

Minimizing ground disturbance will limit competition development, although some tending is often required.

These sites are suitable to extended crop rotations due to limited productivity and the characteristic uneven age
and size structure of these stands.

Moderate to high severity prescribed fire can reduce competition, while creating plantable spots or receptive
seedbed.

These sites could be managed for tamarack.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow )
1 = Extensive
Black spruce 4 1-2 2 = Basic
3 = |Intensive
Jack pine N/A N/A 4 = Highly Intensive
Aspen NA N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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. Intermediate Swamp: Black ES 36
Management Interpretations Spruce (Tamarack): Organic Soil

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System
» Harvest Method Comments

Clearcut Opportunity for protection of advance growth.

» Harvest Method

- Conventional R

- Strip R

- Patch R

- Seed-tree CR Group seed tree. Seeding will be supplemented by
advance growth.

Shelterwood NR Multiple harvesting operations would significantly
increase the risk of damage to this sensitive ecosite. Black
spruce is mid-tolerant and susceptible to windthrow after
thinning of closed-canopy stands.

Selection NR See Shelterwood comment.

Logging Method Harvest on frozen ground because organic soils are
susceptible to rutting. On fibric peatymor soils, low-
impact equipment may allow summer harvest.

Full-tree CR See Logging Method comment.

Tree-length CR See Logging Method comment.

Cut-to-length/Shortwood CR See Logging Method comment.

Renewal Treatments

Site Preparation Low to moderate competition on this site. Alder is the
principle competitor.

» Mechanical CR Shearblading is not recommended when the water leve] is
close to the surface.

» Chemical R Some herbicide-resistant non-crop species may occur gn
this site.

* Prescribed Burn R Where low levels of advance growth exist, high severity]
burns can be used to create receptive seedbed/plantable

spots and control competition.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
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Intermediate Swamp: Black .
ES 36
Spruce (Tamarack): Organic Soil Management Interpretatlons

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments Comments
Regeneration
« Natural
- Advance Growth R Moderate levels of advance growth. May require

supplemental artificial regeneration.

- Seed R Moderate levels of black spruce ingress. May require
supplemental artificial regeneration.

- Vegetative (coppice) NR Black spruce does not coppice.
« Artificial
- Planting R Where advance growth is insufficient to regenerate the

site, black spruce can be planted in feathermoss, live
sphagnum or partly decomposed sphagnum peat.

- Seeding R Site should be assessed for suitable seedbed and presence
of advance growth.

- Scarification NR Insufficient cone supply, potential seedbed degradation
and lack of suitable microsites makes this technique
ineffective.

Tending Treatments

Cleaning Low to moderate competition on this site.

* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.

* Mechanical R See Manual Cleaning comment.
« Chemical
- Ground R Some herbicide-resistant non-crop species may occur on
this site.
- Aerial R See Chemical-Ground comment.
Spacing R The effectiveness of this treatment will be limited by low

site productivity.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

The establishment of jack pine or aspen is not an appropriate
management objective for this site.
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Rich Swamp:
Cedar (Other Conifer): Organic Soil

approximately 50 m

General Description

Forested wetlands with overstory dominated by white cedar and, less frequently, tamarack or
black spruce. Balsam fir and white spruce may also be present. Understory is variable; Acer
spicatum and Alnus incana are common, but generally with low cover. Herb-rich. Soils wet,
organic or peaty phase. Ground cover consists of feathermoss, conifer litter, Sphagnum and wood.

8 v Soil Types
S12F, S12S, S11, SS9
s 18 Mode of Deposition
19 organic
* a 2 P Humus Form
% S anmoor, fibric peatymor, mesic peatymor
) - Trees (>2 m)
g 3 32 white cedar
"é z a | B Shrubs/Trees (<2 m)
white cedar, balsam fir, Rubus pubescens, Linnaea
borealis, Cornus stolonifera, Acer spicatum, Alnus
M 52 (@) 38 incana, Rosa acicularis, Gaultheria bispidula,
2 3 Lonicera canadensis
2 Herbs and Graminoids
> roor _ Trientalis borealis, Cornus canadensis, Mitella nuda,
Nutrent Regime Rich Maianthemum canadense, Viola renifolia, Aralia
nudicaulis, Coptis trifolia, Clintonia borealis,
Streptopus roseus, Athyrium filix-femina,
Gymmnocarpium dryopteris, Aster macrophyllus
Mosses and Lichens
Pleurozium schreberi, Rhytidiadelpbus triquetrus,
Hylocomium splendens
Comments

Vegetation composed of various combinations of V2, V21, V22, V23, W31 and W32. Expect to
encounter V35 and V34 along some margins. Tall spruce may overtop a subdominant cedar-
tamarack layer. Sphagnum may be prominent. Fallen, moss-covered logs common.
Microtopography high hummocky with deep, water-filled hollows. Topography is generally flat to
very gently sloping. Shores of lakes and rivers, margins of flowage areas of peatland complexes,
valleys with intermittent streams and groundwater movement.
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ES 37

Rich Swamp: Cedar
(Other Conifer): Organic Soil

Ecological Interpretations

Typical Landscape Associations

Typical Ecosite Sequence on Deep Silty to Clayey Glaciolacustrine Material

Po-Sw (Bf) Sb-Bf-Sw (Po) Bf-Sw (Pb-Sb) Ce-Bf (Sb-Ta) Sbh-Ta Sb
ES29 ES27 ES32 ES37 ES36 ES35
Hardwood-Fir- Fir-Spruce Fir-Spruce Rich Swamp: Intermediate Poor Swamp:
Spruce Mixedwood: Mixedwood: Mixedwod: Cedar Swamp: Black Spruce:
Fresh, Loamy- Fresh, Silty-Fine Moist, Silty-Clayey (Other Conifer): Black Spruce Organic Soil
Clayey Soil Loamy Soil Soil Organic Soil (Tamarack):

Organic Soil
V8 V16 V14 V22 V23 V37
Trembling Aspen Balsam Fir- Balsam Fir Cedar (inc. Tamarack Black Spruce/
(White Birch)/ White Spruce Mixedwood Mixedwood)/ (Black Spruce)/ Ericaceous Shrub/
Mountain Maple Mixedwood/ Speckled Alder/ Speckled Alder/ Sphagnum
Feathermoss Sphagnum Labrador-tea
S5 S6 S10 S12F S12S S12S
Fresh/Fine Loamy Fresh/Clayey Moist/Fine Loamy- Wet/Organic Wet/Organic Wet/Organic
Clayey (Feathermoss) (Sphagnum) (Sphagnum)
Fresh Fresh Moist Wet Wet Wet
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. . Rich Swamp: Cedar
Ecological Interpretations (Other Conifer): Organic Soil

Site Structure and Composition - Information Forthcoming

Forest Stage
Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb 0 n/a 697 n/a 224 n/a
Bf 0 n/a 2631 n/a 606 n/a
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
19 | 30 | 44 6 1 19 | 30 | 44 6 1 19 | 30 | 44 6 1
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
n/a n/a n/a n/a n/a n/a
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Rich Swamp: Cedar . .
ES 37 (Other Conifer): Organic Soi Ecological Interpretations

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

Description of Soil and Vegetation
|:| Characteristic Common
- Common Inclusions
|:| Characteristic Uncommon

7 3 14 6 30 S12F — Wet/ Organic [Feathermoss]

1 7 22 6 S12S — Wet / Organic [Sphagnum]

3 1 2 8 S11— Moist/ Peaty Phase

2 1 1 3 SS9 - Shallow — Moderately Deep / Organic — Peaty Phase

Selected Species Habitat Use

Forest Stage
O, &
§ @ 3
SIS/
Species Q\Q’ o)‘g\ésgog’ Special Habitat Preferences
Spruce Grouse (e][e]
Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker Q| snags, downed woody debris
Least Flycatcher O|O| often found near open spaces (edge, riparian)
Boreal Chickadee O|O]| snags
Swainson's Thrush o|0
Nashville Warbler O|0|0 high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler O[O|O|0O|O| nestsin spruce bogs/tamarack fens with well developed understorey
White-throated Sparrow (e][e] Q| numerous openings with low dense vegetation
Northern Flying Squirrel O|O| snags
Southern Red-backed Vole O|0O|@®|@®| downed woody debris
Meadow Vole
Marten Q|O| snags, downed woody debris
Woodland Caribou (winter)
Woodland Caribou (hab. rank)
White-tailed Deer (forage)
White-tailed Deer (cover) (o) I )
Moose (forage) (e][e]
Moose (cover) o0 e

Q Used Habitat @ Preferred Habitat
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. . Rich Swamp: Cedar
Ecological Interpretations (Other Conifer): Organic Soil

Successional Relationships - Natural

No information available

Successional Relationships - Post-harvest
Response following harvest:

No information available

Response following harvest and mechanical site preparation:
No information available

Response following harvest and prescribed fire:
No information available

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type Sb Pj Po
S12F 8.6 Non-productive -
S12S 9.3 Non-productive —
S11 12.0 Non-productive -
SS9 14.7 N/A -
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Rich Swamp: Cedar . .
ES 37 (Other Conifer): Organic Soi Ecological Interpretations

Black Spruce Advance Regeneration

Vegetation Type
V21 V22
Stocking (%) N/A 21
Stocking Range N/A 0-60
Stems per ha N/A 1600

V21 and V22 are the characteristic vegetation types.
Eastern white cedar dominates the ecosite with occasional tamarack and black spruce.

This ecosite has a low probability of sufficient density and distribution of black spruce advance
growth to regenerate the site.

The number and distribution of black spruce advance growth on this ecosite is positively related to:
*basal area of black spruce in the original stand
and inversely related to:

* percent cover of herbaceous species

Natural Ingress Probability and Density (ten years post-disturbance)

No information available

Critical Comments

Moderate woody shrub competition from speckled alder, mountain maple and red raspberry should be expected.
Calamagrostis candensis, sedge and cattails are often abundant following harvest when excessive amounts of
soil are disturbed.

Prone to seasonal flooding.

High potential for windthrow of shallow rooted species such as black spruce due to high water table.

High potential for rutting and compaction of organic layers. Disturbance of surface water movement may
negatively impact site productivity.
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. Rich Swamp: Cedar
Management Interpretations (Other Conifer): Organic Soil

Site Characteristics, Limitations and Hazard Potential

Hazard Potential

ES 37

I &
Limitations 3
Characteristics o QSJ&
9 &
s S /5 N
& .
& $® ‘27@ o Q% -k\,OQ § r§\ Q‘z, \Q 'x\o(\ EO\OQ @
L/ /)0 o /) @ S /€ /S L/ S IS 9
3/ F << ¢/ § IS Q@ NS N S/ &/ O S 7
/S S/ S S/
S/ @ O QO o 9 N QO %) S S S/ 59 -
K/ S/SF/)5/ S/ &)/)C/S/)E/)S/)S/)SE/& /) &/ Siviculural Activities
1 1 2 4 1 Harvesting
1 1 Renewal
4 Tending
Footnotes:

1. High risk of rutting and compaction on organic soils.

2. High water table and shallow rooting zone creates windthrow risk when using strip cutting or group seed tree
silvicultural systems.

High competition with raspberry, mountain maple and alder as the principle competitors.

Seasonal flooding may limit access and equipment operability.

Opportunities

On phases of this ecosite with adequate advance growth, careful logging can preserve the black spruce and
cedar component.

Aerial seeding black spruce can augment natural regeneration levels, but high competition (grass, sedge, alder,
red raspberry) and limited Sphagnum levels constrain seeding chances.

Consider leaving larger advance growth stems (e.g. < 12 cm diameter) to provide annual seed rain for ingress.
This can significantly increase regeneration levels, with little impact on merchantable volume. Small clumps of
mature trees (group seed trees) are also effective.

Area-based planting of black spruce container stock without site preparation is one option to augment
regeneration levels following full-tree harvest operations.

Minimizing ground disturbance will limit competition development, although some tending will be required.

Moderate to high severity prescribed fire can reduce competition, while creating plantable spots or receptive
seedbed.

These sites can be managed for eastern white cedar when pre-harvest densities of the species is sufficient to
meet minimum stocking standards.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 2 2-3 2 = Basic _
3 = Intensive
Jack pine N/A N/A 4 = Highly Intensive
Aspen N/A N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).
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Rich Swamp: Cedar .
ES 37 (Other Conifer): Organic Soil Management Interpretations

Silvicultural Interpretations for the Establishment of Black Spruce

Silvicultural System

« Harvest Method Comments
Clearcut
« Harvest Method
- Conventional R Opportunity for protection of advance growth.
- Strip R
- Patch R
- Seed-tree CR Group seed tree. Seeding will be supplemented by

advance growth.
Shelterwood NR Multiple harvesting operations would significantly

spruce is mid-tolerant and susceptible to windthrow aftgr
thinning of closed canopy stands.

Selection NR See Shelterwood comment.

increase the risk of damage to this sensitive ecosite. Black

Logging Method Harvest on frozen ground because organic soils are
susceptible to rutting. On fibric peatymor soils, low-
impact equipment may allow summer harvest.

Full-tree CR | See Logging Method comment.
Tree-length CR | See Logging Method comment.
Cut-to-Length/Shortwood CR | See Logging Method comment.

R = Recommended CR = Conditionally Recommended NR = Not Recommended

Section Il
Ecological and Management Interpretations



Management Interpretations

Rich Swamp: Cedar
(Other Conifer): Organic Soil

Silvicultural Interpretations for the Establishment of Black Spruce (con't)

Renewal Treatments

Comments

Site Preparation

High competition on this site.

ES 37

productivity.

* Mechanical CR Shearblading is not recommended when the water level is
close to the surface.

« Chemical R Some herbicide-resistant non-crop species may occur on
this site.

* Prescribed Burn R High severity burns can be used to create plantable spots
and control competition.

Regeneration

 Natural

- Advance Growth NR Black spruce advance growth is not of sufficient quantit]
and distribution to regenerate the site.

- Seed R High potential for natural seeding where black spruce
dominates the stand.

- Vegetative (coppice) NR Black spruce does not coppice.

« Artificial

- Planting R Where advance growth is insufficient to regenerate the
site, black spruce can be planted in feathermoss, live
sphagnum or partly decomposed sphagnum peat.

- Seeding R Site should be assessed for suitable seedbed prior to
seeding.

- Scarification NR Insufficient cone supply, potential seedbed degradation
and lack of suitable microsites makes this technique
ineffective.

Tending Treatments

Cleaning High competition on this site.
* Manual R Cutting may stimulate stem sprouting and/or root
suckering of non-crop species.
* Mechanical R See Manual Cleaning comment.
* Chemical

- Ground R Some herbicide-resistant non-crop species may occur on
this site.

- Aerial R See Chemical-Ground comment.

Spacing R Effectiveness of this treatment will be limited by low sitg

R = Recommended CR = Conditionally Recommended NR = Not Recommended

The establishment of jack pine or aspen is not an appropriate
management objective for this site.

Section Il

Ecological and Management Interpretations



ES 38 Rich Swamp:
Black Ash (Other Hardwood): Organic—Mineral Soil

:sz\\/\\;

approximately 50 m

General Description

Forested wetland usually dominated by black ash and/or white elm. Often shrub-, herb- and
graminoid-rich, but species composition variable. Seasonally flooded; water table at or near the
surface for most of the growing season. May have small permanent pools, which are relatively low
in cover. Soil well-decomposed woody peat or fine-textured mineral soil. Ground cover consists of
deciduous litter, logs and patches of moss.

S Soil Types
u S11, S10

13 15 16 Mode of Deposition
e 10 alluvial, lacustrine
i |2 Humusform
z v mesic peatymor, humimor, anmoor

2% 2 Trees (>2 m)
2 » o black ash, white elm
2 . 3 Shrubs/Trees (<2 m)

black ash, balsam fir, white spruce, Rubus pubescens,

Acer spicatum, Ribes triste, Cornus stolonifera, Rubus
36 a7 idaeus, Prunus virginiana, Corylus cornuta
Herbs and Graminoids
Mitella nuda, Athyrium filix-femina, Caltha palustris,
Circaea alpina, Dryopteris carthusiana, Aralia
Poor Rich nudicaulis, Maianthemum canadense,

Nutrient Regime Gymnocarpiumdryopteris, Streptopusroseus,
Trientalis borealis, Aster macrophyllus, Carex
gracillima, Carexintumescens, Equisetum sylvaticum,
Fragaria virginiana
Mosses and Lichens
Plagiomnium cuspidatum, Climacium dendroides

Moisture Regime

35
34

Very Wet

Comments

Richest of forested wetland ecosites. Characteristic plant communities include V2, W33 and W34.
Expect associations with V1 and ES36. May include tolerant hardwoods (e.g. green ash, yellow
birch and red maple) in Site Regions 45, 4W and 5S. Enriched by deposition of mineral and organic
material during flooding associated with spring run-off or heavy rainfall. Microtopography flat to
hummocky. Fallen, moss-covered logs common. Generally not found in large contiguous units.
Often located in depressions, valleys with impeded drainage, or floodplains of rivers, streams,
lakes and deltas. Grades to ES30.
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Ecological Interpretations

Rich Swamp: Black Ash (Other
Hardwood): Organic—Mineral Soil

ES 38

Typical Landscape Associations

Typical Ecosite Sequence on Very Shallow to Deep Silty to Clayey Glaciolacustrine Material

Po-Bf-Sw (Sh)

Sb-Pj

Po-Sw (Bf-Bw)

Ab-Po-Bw (Bf)

Ab (B)

Sh

ES33
Hardwood-Fir-
Spruce Mixedwood:
Moist, Silty-Clayey
Soil

V7

Trembling Aspen-
Balsam Fir/
Balsam Fir Shrub

S10
Moist/Fine Loamy-
Clayey

Moist

ES12

Black Spruce-
Jack Pine:

Very Shallow Soil

V30

Jack Pine-

Black Spruce/
Blueberry/Lichen

SS2
Extremely Shallow
Soil on Bedrock

Dry

ES29
Hardwood-Fir-
Spruce
Mixedwood:
Fresh, Fine
Loamy-Clayey
Soil

V9
Trembling Aspen
Mixedwood

SS7

Shallow-
Moderately Deep/
Silty-Fine Loamy-
Clayey

Fresh

ES30

Black Ash
Hardwood:
Fresh, Silty-
Clayey Soil

V2

Black Ash
Hardwood and
Mixedwood

S10
Moist/Fine
Loamy-Clayey

Moist

ES38

Rich Swamp:
Black Ash (Other
Hardwood):
Organic-Mineral
Soil

V2

Black Ash
Hardwood and
Mixedwood

S12F
Wet/Organic
(Feathermoss)

Ecological and Management Interpretations

ES36
Intermediate
Swamp:
Black Spruce,
(Tamarack):
Organic Soil

V35

Black Spruce/
Speckled Alder/
Sphagnum

S12S
Wet/Organic
(Sphagnum)
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Rich Swamp: Black Ash (Other
Hardwood): Organic—Mineral Soll

ES 38

Ecological Interpretations

Site Structure and Composition

Forest Stage

Immature Mature Overmature
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Advance Growth Forest Stage
Immature Mature Overmature
Density Stocking Density Stocking Density Stocking
(stems/ha) (%) (stems/ha) (%) (stems/ha) (%)
Sb N/A N/A N/A N/A N/A N/A
Bf N/A N/A N/A N/A N/A N/A
Seedbed
Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen|Sphag| Fthr Bdlf Con |Lichen
0 39 0 54 7 0 39 | 54 0 7 0 39 0 54 7
Coarse Woody Debris
Logs Debris Logs Debris Logs Debris
N/A N/A N/A N/A N/A N/A
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logical . Rich Swamp: Black Ash (Other
Ecological Interpretations Hardwood): Organic—Mineral Soil

Vegetation and Soil Type Relationships
(number of plots with defined combinations)

>
> b§
& S
> /8
$ &
g /3
AN
& OQQ’ Description of Soil and Vegetation
58/ 88 -
J§° ,,§§° |:| Characteristic Common
'S 9
LI 5D )
Q’§ Q’§ - Common Inclusions
2 1 |:| Characteristic Uncommon
10 S10 — Moist / Fine Loamy — Clayey
1 S11 - Moist/ Peaty Phase

Selected Species Habitat Use
Forest Stage

/& 5
Species &/ F/E §” (o) Special Habitat Preferences

Spruce Grouse

Great Grey Owl
Black-backed Woodpecker
Pileated Woodpecker

O|@| snags, downed woody debris
Least Flycatcher O|0

()

o

often found near open spaces (edge, riparian)

Boreal Chickadee snags

Swainson's Thrush 0O|0|0

Nashville Warbler [e][e] high level of light penetration, preferably with shallow undergrowth
Connecticut Warbler

White-throated Sparrow O|O0 O/ numerous openings with low dense vegetation

Northern Flying Squirrel O|O| snags

Southern Red-backed Vole O|0O|O|0O| downed woody debris

Meadow Vole (@] fields, grassy meadows

Marten O|O|O| snags, downed woody debris

Woodland Caribou (winter)

Woodland Caribou (hab. rank)
White-tailed Deer (forage) [e]fe)
White-tailed Deer (cover)
Moose (forage) (e][e]
Moose (cover)

Q Used Habitat @ Preferred Habitat

O
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Rich Swamp: Black Ash (Other . .
ES 38
Hardwood): Organic—Mineral Soll Ecologlcal Interpretatlons

Successional Relationships - Natural

No information available

Successional Relationships - Post-harvest
Response following harvest:

No information available

Response following harvest and mechanical site preparation:

No information available

Response following harvest and prescribed fire:
No information available

Site Productivity
Site Index by species and NWO FEC Soil Type
Site Index (breast height age 50 years)

Soil Species
Type sb Pj Po
S10 10.0 17.0 22.8
S11 12.0 Non-productive —
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. . Rich Swamp: Black Ash (Other ES 38
Ecological Interpretations Hardwood): Organic—Mineral Soil

Black Spruce Advance Regeneration

Vegetation Type
V2
Stocking (%) N/A
Stocking Range N/A
Stems per ha N/A

V2 is the characteristic vegetation type.

This vegetation type was not surveyed for black spruce advance growth. Due to the low density
black spruce in this V-type, black spruce advance growth is assumed to be low.

Natural Ingress Probability and Density (ten years post-disturbance)
No information available

Critical Comments

* Moderate woody shrub competition from mountain maple, beaked hazel, high bush cranberry and red raspberry
should be expected. Calamagrostis candensis, sedge and cattails are often abundant following harvest when
excessive amounts of soil are disturbed.

* Prone to seasonal flooding and sustained high water table..

« High potential for rutting and compaction of organic layers. Disturbance of surface water movement may
negatively impact site productivity.
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Site Characteristics, Limitations and Hazard Potential

Hazard Potential

o &
Limitations 3
Characteristics Qg§
$ N
Ly 400’ &
S ¢ o /S N
S S & s S &
s} (2} < S D & Q S S
/) 8/ ) S/ S/ S/ E &/ o
2/ & I/ S/ /&/ S/ /)S/) S/ E/ /S &
NI YL IE VOIS IOTE IV
O O > S { QO 9 S S
K/ /)5 /)& /) N SESS ) F)C S B &/ Sivicultural Activities
11,2 5 2 Harvesting
1112 1,4 3 2|2 Renewal
1,4 5 Tending
Footnotes:

1. Disturbance of the forest floor on fine textured soils will promote non-crop vegetation.

2. High risk of rutting and compaction on organic soils.

3. Potential for frost heaving on this site.

4. High competition with raspberry, mountain maple and beaked hazel as the principle competitors.
5. Seasonal flooding may limit access and equipment operability.

Opportunities

« These sites should be maintained in the black ash or white elm working group.

« Selection harvest during frozen conditions will minimize ground disturbance, thereby avoiding site damage and
limiting competition development.

« High value hardwood sawlog or veneer product potential. Growth potential high.

Silvicultural Intensity Considerations

Species Site Productivity Degree of Effort to Degree of Effort
Objective Reach Free-to-grow .
1 = Extensive
Black spruce 3-4 1-2 2 = Basic _
3 = Intensive
Jack pine 4 3 4 = Highly Intensive
Aspen 4 N/A

Site Productivity - Site Productivity class (prime land productivity
class) based upon height of dominant trees at age
50 years (breast height).

The establishment of black spruce, jack pine or aspen is not an
appropriate management objective for this ecosite.
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