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MNR’s STrRATEGIC DIRECTION
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 that it administers. As the province’s lead
conservation agency, MNR is steward of Ontario’s provincial parks, natural heritage areas,
forests, fisheries, wildlife, mineral aggregates, fuel minerals, Crown lands and waters. Crown
lands and waters make up 87 percent of the province.

In 1991, the Ministry of Natural Resources released a document entitled Direction ‘90s that
outlines the Ministry’s goals and objectives. They are based on the concept of sustainable
development. This document was updated in 1994 with a new publication Direction ‘90s...
Moving Ahead ’95.

In 1994, MNR finalized its Statement of Environmental Values (SEV) under Ontario’s
Environmental Bill of Rights (1994). The purpose of the Environmental Bill of Rights (EBR)
is to ensure the integrity of the environment by protecting, conserving, and where reasonable
restoring Ontario’s environment. The EBR has a public review process for new policies, acts,
and regulations. In accordance with the EBR, any new policy, direction, act, instrument,

or regulation must be posted on the EBR web site for public review and comment; these
comments must be considered prior to final approval.

MNR’s Statement of Environmental Values is based on Direction ‘90s and Direction ‘90s. ..
Moving Ahead *95. The SEV explains how the EBR is to be applied when decisions that
might significantly affect the environment are made in the Ministry. It also provides an
interpretation of the Ministry’s objectives at an operational level to assist in setting priorities
for legislative and policy reform, policy and program development, and the application of
legal and policy direction through resource management practices.

In 2000, MNR released a document Beyond 2000 that reaffirms the Ministry’s mission of
ecological sustainability, and sets out six supporting strategies for the Ministry. Recognizing
the importance of maintaining healthy and productive ecosystems across the province,
Beyond 2000 embraces the concept of sustainable development and ecological sustainability
as originally expressed by the World Commission on Environment and Development. Policy
and program development for Ontario’s forest resources are also rooted within the long-term
strategic direction provided by the Policy Framework for Sustainable Forests (OMNR 1994).
These strategic directions and principles of resource management are considered in Ministry
land use and resource management planning.

During the development of this silviculture guide, MNR has considered Direction ‘90s,
Direction ‘90s... Moving Ahead *95, Beyond 2000, and its Statement of Environmental Values.
This guide is intended to reflect the directions set out in these documents and to support the
objectives of managing our natural resources on a sustainable basis for future generations.
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PREFACE

his is the Silviculture Guide to Managing

Spruce, Fir, Birch, and Aspen Mixedwoods in

Ontario’s Boreal Forest. This tool recognizes
the extent and importance of the boreal mixedwood
forest across Ontario’s forested landscapes and the
significant contribution that soil and site features
play in ensuring healthy and productive boreal
mixedwood stands and forests. It is intended as a
companion document to the Silvicultural Guide to
Managing for Black Spruce, Jack Pine and Aspen on
Boreal Forest Ecosites in Ontario (OMNR 1997¢).

Developing a silviculture guide for the boreal
mixedwood forest condition in Ontario grew out of
a legal requirement stated in Term and Condition

94 of the Class Environmental Assessment for Timber
Management on Crown Lands in Ontario (MOEE
1994). Many factors have contributed to a sense that
the future health and productivity of Ontario’s boreal
mixedwood site and stand conditions were being
compromised. These included: stand conversion
from mixed hardwood-softwood stands to softwood
stands, selective harvesting of higher value hardwood
and softwood species in response to market
conditions, poor regeneration success following
harvest disturbance, and a seeming proliferation of
forest health issues such as eastern spruce budworm
(Choristoneura fumiferana).

In response, the Crown has developed two
complementary publications: Boreal Mixedwood Notes
(OMNR 2000), and this Guide. Boreal Mixedwood
Notes (OMNR 2000) provides information on the
ecology, silviculture, and management of boreal
mixedwood sites and stands in northern Ontario.
They cover a range of topics including autecology of
important mixedwood species, site characteristics,
silvicultural options, wildlife habitat, and disease
and pest management considerations. The notes can
be used as a reference for specific issues, or be read
in their entirety to better understand the ecological
context and philosophy of boreal mixedwood
management.

The Silviculture Guide to Managing Spruce, Fir, Birch,
and Aspen Mixedwoods in Ontario’s Boreal Forest
builds on the information in the Boreal Mixedwood
Notes and provides ecological and management

interpretations for boreal mixedwood site and stand
conditions. Management interpretations provide
specific direction to resource managers on the various
silvicultural strategies and treatments to be used
during the preparation and implementation of forest
management plans.

Moreover, silviculture guides provide descriptions
of general standard site types used to develop
silvicultural ground rules in forest management
plans. General standard site types provide a logical
ecologically-based framework for collecting,
organizing, and presenting information about
silvicultural strategies, tactics, and practices.
Ecologically-based general standard site types enable
silviculturalists to identify, interpret, and address
elements of species autecology, biological legacy,
and forest and site productivity that may influence
the achievement of a desired future stand condition.
General standard site types, defined in the Forest
Management Planning Manual for Ontario’s Crown
Forests (OMNR 1996), are synonymous with ecosites,
the inventory-scale classification units of Ontario’s
Ecological Land Classification framework.

Guideline Revision

This is one of several publications associated with the
forest management planning process required by the
Crown Forest Sustainability Act (CFSA) (CFSA 1994).

As a condition of Ontario Ministry of Natural
Resources’ (OMNR) environmental assessment
approval, OMNR must undertake a review of all
forest management guides on a five-year cycle to
ensure that they reflect current scientific knowledge
as it applies to Ontario. Revisions to this guide will
be made following consultation with the Provincial
Forest Technical Committee.
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ABouT THIS GUIDE

This guide contains ecological and silvicultural
information for the sustainable management of
certain stands of spruce-fir-birch-aspen forest
mixtures in northern Ontario. For the purposes of
this guide, these mixed stands growing on a selected
range of soil conditions will be referred to as “boreal
mixedwood stands”.

This silviculture guide was developed to provide:
+ definitions for boreal mixedwood sites and stands

+ asynopsis of the ecology of boreal mixedwood
stands

+ an overview of what is currently known about
boreal mixedwood silviculture in Ontario and
other jurisdictions

+ arepository for silvicultural experience in Ontario’s
boreal mixedwood forests

+ asuggested approach for developing forest units
and silvicultural ground rules for mixedwood
objectives

* atraining and educational tool

This guide is intended to provide a framework
and context for generating, collecting, validating,
and applying local knowledge and experience for
the boreal mixedwood forests of Ontario. It is

not intended to be the sole source of silvicultural
information or constrain the application of sound
silvicultural practices.

What's New

Because of the unique nature of boreal mixedwood
sites and the methods of managing them, there are
several significant differences between this document
and earlier silviculture guides.

The differences include:

+ experiences from other jurisdictions (especially
British Columbia, Alberta, and Québec) have been
drawn upon to develop approaches to managing
boreal mixedwood sites and stands in Ontario

+ emphasis is placed on management strategies that
emulate natural succession

+ consideration of broad soil groups and stand
development stages in the development of
ecological and management interpretations

+ emphasis is given to the benefits of using a pre-
harvest assessment to determine the opportunities
for mixedwood management options

*+ “developmental” category as a treatment option is
introduced

This developmental category of management
treatments joins the existing categories of
“recommended”, “conditionally recommended”,
and “not recommended”. Since little work has been
conducted on boreal mixedwood management in
Ontario, the authors have had to rely on the results
of treatments in other jurisdictions. Treatments
with a developmental designation are believed to
be ecologically appropriate for a site, and will likely
contribute to the management objectives associated
with a particular stand development stage; but,
these treatments have not had extensive use in
boreal Ontario. Developmental treatments require
a provincially-coordinated monitoring program to
be described in a forest management plan. The data
acquired by this monitoring program will be used to
refine future versions of this guide.

How This Guide is Organized

The seven sections in this guide are described briefly
below.

Section | — Introduction

Outlines the legislative, philosophical, and ecological
context for this guide. It includes the definitions for
boreal mixedwood sites and stands.

Section Il — Ecological Framework

Describes the ecological factors that should be
considered when managing boreal mixedwood sites.
These include broad soil groups, stand composition
types, and stages of stand development that apply to
boreal mixedwood sites and stands discussed in this
guide.
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Section Il — Silvicultural Practices

Defines and describes the operational practices that
should be considered for boreal mixedwood site
management.

Section IV — Ecological Interpretations

Describes the interactions among trees and other
plants, animals, and abiotic factors associated with
boreal mixedwood sites and how these factors relate
to management opportunities.

Section V — Understanding
Management Interpretations

Presents the background information necessary
for understanding and using the management
interpretations presented in Section VI.

Section VI — Management
Interpretations

Provides information about silvicultural systems,
methods, and treatments that may be used on
appropriate sites to achieve desired boreal mixedwood
stand conditions.

Section VII — Autecology
of Selected Forest Plants

Provides information relating to the growth

habits, reproductive characteristics, phenology,
ecophysiology, and response to disturbance for
trees, shrubs, herbs, and grasses commonly found in
Ontario’s boreal mixedwood forests.

Relationship to Other
Forest Management Guides

This document is one of a series of silviculture guides
that are part of a larger group of forest management
guides. Each of the silviculture guides addresses
ecologically-distinct forest types in the province:

jack pine, black spruce, and aspen on boreal ecosites;
conifers in the Great Lakes-St. Lawrence forest region;
tolerant hardwoods; and trees of the deciduous

forest region. Other forest management guides

cover such topics as the provision and protection of
wildlife habitat, resource-based tourism and cultural

heritage values, the construction of access roads and
water crossings, and maintaining forest health and
biodiversity.

All of these guides are used during the forest
management planning process. Planning team
members refer to a specific guide depending on

the direction being sought. Thus, this silviculture
guide provides direction only on the appropriate
silvicultural practices to be followed when managing
boreal mixedwood sites to reach a boreal mixedwood
future stand condition consisting of spruce, fir,
birch, and aspen mixtures. If a desired future stand
condition as determined in the development of a
forest management plan is not a boreal mixedwood,
the appropriate silviculture guide should be consulted
for direction. Other silviculture guides provide
direction on maintaining or improving wildlife
habitat, forest biodiversity, or for silvicultural
practices to be used when managing for other future
stand conditions.

Monitoring

Effectiveness monitoring for this guide will

be conducted as described in the Silvicultural
Effectiveness Monitoring Manual for Ontario (OMNR
2001c). The “exceptions process” (including
monitoring) is required for certain categories of
silvicultural practices described in this guide (OMNR
1996) (see Section VI).

Implementation

This guide will be implemented as forest management
plans are renewed, commencing with the plans that
come into effect April 1, 2006.




Silviculture Guide to Managing Spruce, Fit, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

CONTENTS
[ (] 7= Lo P PP PSP PP OPPP i
GUIAEIINE REVISION ...ttt b et e bt e b et e e ah et e ea bt e e aabe e e ebe e e sabeeennbeeennnes i
ACKNOWEAGEMENTS ...ttt et oottt e e s e e e e e e eeeaaaaeee e et e e aesaesstasassssa e e e e eaeanseaeaaaaaaaeees ii
ADOUL thiS GUIAE ...ttt bttt a e bt e s e bt e e aa et e sab et e eabe e e eb e e e abn e e e anbe e e nanes iii
WWN@E'S INEW. ...t h ekt a et e ettt e s bt e e bt e e bt e e ea bt e e eab et e sa b et e bt e e e bre e e nanee s iii
How This GUIdE IS OrganIZEd ............c..uuiiiiiiiiiiee ettt e e e e e e e e e e e e e e e e e e e e s e e earnbreaeeeas iii
SECHON | — INTFOAUCTION. ...ttt ettt esneeas iii
Section Il — Ecological FrameEWOTK ...........c..uuiiiiiiiiiei e e e e e aa e e e iii
Section 11l — SilVICUIRUIal PractiCes .........cocuuiiiiiiiiiei e iv
Section IV — Ecological INterpretations...............eoiiiiiiiiiiiiieeee e iv
Section V — Understanding Management Interpretations............ccccccoooiiiiiiiiieeiii e iv
Section VI — Management INterpretations ...... ... iv
Relationship to Other Forest Management GUIAES ...........cooiiiiiiiiiiiiiiiiiieceee e iv
1 o] a1 7o [ T PSS iv
[ aT o] (=T 0 aT=Y 1 ¢= 11 To] o 1SRRIt iv

SEcTION | — INTRODUCTION

Setting the ECOlogiCal CONTEXL ........oviiiiiiiii et e e e e e e e e e e e e e e e e s e e seaabsbaeeeeeaaeeeeeaanannes 1
What is @ Boreal MIiX@AWOOA? .........ooiiiiiiiiii ettt ettt snee s 1
EXIENT Of TRIS GUIAE ...ttt e ettt ea e st e nab e e e s ne e nans 2
Why Manage for Boreal MiXeAWOOAS? .............uuuiiiiiiiiiiee ettt e e e e e e e e e e e e e e e aaaeeaean 2

The EXtent Of the RESOUICE........ooiiiii e 2
[=TeTo] (oTo[[or= 1IN mr=Tex (o] = J0 SO 2
MURIPIE VAIUES ...ttt ettt ettt ettt e e e e e e e e e e e aaeaaeeeeeeeeeeseaesessnsnsnnnnnnnnan 2
ECONOMIC CONSIAEIAtIONS ......eeiiiiiiiiiiee e ettt e ea et e et e e sneees 3
Geographic Distribution of Boreal Mixedwoods in ONtario..............coooiiiiiiiiiiiiieeiee e 3

An Ecological Approach to Forest Management ............ooeiiiiiiiiiiiiiiiie e 4
Managing FOr BIOQIVEISILY .........uuuuiiiiiiiiiie i e e e e e e e e e e e e e e aeeeeeeeeeeesesesessnnnnnnnnnans 4
Managing With SUCCESSION .........ooiiiiieeeeee et e e e e e e e e e e e e e e e e e e e e e s e e sarnbreaeeeas 5

Organizing our Silvicultural Knowledge: Use of General Standard Site TYPesS .......c.coceeviiiiiiiiiiiiiiieeiee e, 6

Setting the ManagemMENT CONEEXE .......ooiiii i e et e e e e e e e e e b e e e e e e aaeeeaesanannes 7




Silviculture Guide to Managing Spruce, Fir, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

BUIIAING FOTESt UNIES ....coiiiieiiii et e e et e e e et e e e e e st e e e e enbte e e e e ereeas 7
Developing Silvicultural Ground RUIES ..........ouuiiiiiiiei e e e e e 8
Preparing Silvicultural Treatment PacKages ........ccooiuiiiiiiiiiii e 8
Developing Silvicultural Ground Rules wWith This GUIAE ...........ueiiiiiiiiii e 8
Current Forest Stand CoNAItIONS .........ooiiiiiiii e e e e e 8
o] 1= 11 AU o SRR 8

ST (I )Y/ o1 T RS 9
Future Forest Stand CONAItIONS.........ouuiiiiiiii et e s e e s ee e e e s ennneeee s 9
o] 1= 11 AU o PSR 9
Development INfOrmMation .........cooiiiiiii e 9
StaNd CharaCteriStiCS ......coiiiiiiiie e e e e st e e e e b e e e e e e nres 9
Silvicultural Treatment Package COMPONENTS ........coiiiiiiiiiiiiie e 9
SHIVICUIRUIAL SYSTEM .ttt e e e sttt e e s sbb et e e e e snbeeeeeesanbeeeeeeanes 10
HAIVEST METNOM ..o e s s et e e e e bt e e e e nbbe e e e e eneee 10

(e Te o 1 To 1Y/ 1= 1 T Yo R 10
=To =Y g 1= = (1] o SRR 10

T G (=T o= = (o] o FO PP 10
TeNdiNg TrealMENES ...ttt e e sttt e e s st e e e s enn e e e e e annaeeae s 10
Regeneration Standards ... 11
Preferred and EXCEption ACHVItIES.......ooi i 11
Legislative and Policy Framework for Sustainable FOrests..........cooii e 11

SeEcTION || — EcoLocicaL FRAMEWORK

=T or=To ISToT| I €1 TH] o X PRI 1
L0701 =T PRSP 1
1T 11 o o PRSP 1
T T R UPTPR 1
LTI 1Y T g T=T = SRR 1

1= aTo I @] o gl oTo X1 (o] o T Y/ 01T SRS 1

General StaNdard SIte TYPES .....ueiiiiiiiiiiii et e ettt e s e bt e e e e a bttt e e e e n b e e e e e e nbe e e e e e nbeeeeeeennees 3

1= aTo I @7 ] o [o {111 o [ RS 7

Stand Development on Boreal MiXe€AWOOd SItES .......ccuiiiiiiiiiiiiiiiiiiiir ettt e e e e e e e e e e e e e ennnnnes 7
Stand DeVelOPMENT STAGES .....coii it e e e e e e e e e e nrees 7

vi




Silviculture Guide to Managing Spruce, Fit, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

Stand INItIAtION STAGE .....eoiie e 7
StEM EXCIUSION STAGE ...eeiiiiiiiiiiee et e e e e e e b e e e 7

107 T lo] o) VA I =T g S 1 (o] g IS = To = BRSPS 7

Gap DYNAMICS SEAGE ... ueeiieiiiiiiie et e et e e e e s bt e e e et e e e e e e s b e e e e e b e e e e e e enres 8
Changes in Tree Species Composition During Stand Development ...........cccevvvieeeiii i 9
Factors Influencing Stand DevelopmMENt...........cooo i s nneeee s 9
Availability of Seeds and Asexual Propagules ............coouiiiiiiiiiiiiiiie e 11
Availability of Seedbeds and Surface Conditions Suitable for Establishment.............ccccccccee il 11
Environmental CoNAItiONS ........ooiiiiiiii e e 13
[=To (o] T I O 1103 F= (= PRSP 13

Y [Tt o Ted 110 T (= YU PRR 13

St QUUAIILY ...ttt e e e e e e e e e b et e e e e anbeeee e e arreeeeans 13
Vegetative COMPELITION ......oooiiiiii e st e et e e s sneeeeee s 14
Non-stand Replacing DiStUrDaNCES...........coii i e 14

SecTION Il = SiLvicuLTURAL PRACTICES

Silvicultural Terms and DefiNitioNS ..........oii et e e e e b e e e e 1
SHIVICUIRUIE 1N ONEATIO .t e e ettt e e s bt e e e e bb et e e e e s bt e e e e e e nnbeeeeeennbeeeeanneeas 1
MIXEAWOOM SHVICUITUIE .....ceeiiiiiiie ettt ettt ettt e e s bttt e e s aabb et e e e s nbee e e e e snnbeeeesannneeeean 1
Silvicultural Systems and Harvest Methods ..............oiiiiiiii e 1
Selecting @ SIlVICUIUral SYSTEM........oooiii e e e e e e 2
Selecting @ Harvest METhOd ... et s e e e 3
THE ClearCUut SYSEM ... ...t e e e e sttt e e e s aa bt e e e e s sttt eeeesaabeeeeeeabbaeeeesanreeeeesnes 3
Clearcut Harvest MethOds..........oooiiiii e 5
ConveNntioNal CIEAICUL .........eiiii ettt e e e sttt e e e s st e e e e senbeeeeeeanes 5

Clearcut With StaNards.........cooo i e e s e e e s b e e e e aaes 5

QLR =T 1T RSP RRPR 5

S ToT Yo [ I =T PP PPPRTRRRN 5

Spatial Variations of Clearcut Harvest Methods ..........c..ooiiiiiiiii e 5

11410 J 7 01111 IR 5

=] oTed Q1] 111 0o [ TSP RR 7

L (e o T O U] 111 0o T SRRSO 7

The Shelterwood SYSIEM ... ittt e e e s sttt e e e s aa b e e e e e s abbeeeeesanbeeeaeeanns 7

S
@z Vil

-



Silviculture Guide to Managing Spruce, Fir, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

Shelterwood Harvest MEethOds ...........ooiiiiiiiii e 7
UNIfOrm SNEIEIWOOM ........eiiiiiiiie et e e st e e e e sbee e e e e nrees 7

SHP SHEIEIWOOU ... e ettt e e e s ra e e e e s abbe e e e e s anbeeeeeeaans 7

Group ShEIEIWOOQ ......cooiiiiiiie ettt e sttt e e e b e e e e s snneeeee s 14

THhe SEIECHON SYSIEM... ..ot et e e e s s bttt e e e s rabe e e e s sbbeeeeesanteeeeeans 14
Selection Harvest MEthOds ...t s s e e e e 14
INAIVIAUAT SEIECHON ... e e e e e e e e e 14

€T o TN oIS T=1 =T o] o PR PRR 14

L0 V=T 53 (o] (=YY A= (=] o1 1T o TSP PRR 21
Partial Canopy Removal MethOAS ..........oooiiiiiiiii e e 21
(oo o 1 To 1Y/ 1= 1 oo SRR 21
U1 (=TT oo o 1 T PP 21
LTS (=] aTe |1 I oo To L To TP URPPOTRR 21
Shortwood Logging (CUt-TO-1ENGEN) ....cooiiiee e e e e e e 22

RENEWAI TrEAMENTS ....iieeeeeie et et e e et e e e e e et e e et e et e e e e et eeeea s e eaaeee e et e eesa s eeaaaseeenaseeennreees 22




Silviculture Guide to Managing Spruce, Fit, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

AAVANCE GIOWEN ...t e e et e e e e nb e e e e e e 28

N E= 0= IS T=T =T [T TSR 28
Vegetative Regeneration of Intolerant Hardwoods ... 29

Artificial REGENEIALION ........eiiiiii e e neeas 29

)1 =Te AR T=T=To 1 o [PPSR 29
Broadcast SEEAING .....ocoiiiiiiiiiie e 29

PreciSion SEEAING ......coiiiiiiiiie e e e e e nneeas 30

g =T 01 (10T PP 30

Stock Types and Seedling QUAIILY ..........eeiiiiiii e 30
LO70] 0] £=1 =Y S (oo PP PRP 30

BarerOOt STOCK ... e e 30

R (0Tt Q@ U111 PP 31

O (U1 T g =T o1 (T PP 31

Timing of Regeneration Treatments ... 31
Understorey Scarification in @ S€ed YEar ........ccoo i 31

L8 g To =T o] F= o1 (1o T PRSP 33
Supplemental REGENEIAtioN .........ooi it e e e 33
=T T (=1 (1] o I P PPR 33
Genetic RESOUIrCE ManagemENTt...........uiiiiiiiiiie it e et e e e e s st e e e e e sabbe e e e e e nbeeeeeennneeas 33
TeNdING TrEAIMENES ..ot e e et e e e e e s bt e e e e e st e e e e e e e abbe e e e e e anbaeeeeeanbeeeeeanneee 34
Selecting @ Tending TrealMeENTt ..........ooo ittt e e s st e e e e s aneeeeeeeanes 34
L0711 oo PP OPUPPRRN 34
Manual and Motor-manual ClEaNING ..........ccouiiiiiii i 35
MechaniCal ClIEANING .......coiuiiiii it e e e et e e e e e bt e e e e e s bae e e e e e nbeeeeeeanneeas 36
ChemiCal ClIEANING .......veiiiiiiiiiee ettt ettt e e e e ettt e e e s aa bt e e e e s abbeeee e s anbeeeeeeaanbeeeeeeanes 36
Vegetation Management AREINALIVES .........c.uuiiiiiiiii e 36

F Y 114 F= I ] = V4T o o PRSP 36
/18] [ o1 T PP TRR 36

10701V G O (o] o] o1 o [PPSR 36

(2 o] oTe [ oz=T @7 o] o1 1] PRSP 37
CompositioNal TrEatMENT.........ooi ettt e e e s et e e e e abbe e e e e s snbeeeeessanbeeeeeeanes 37
LAY T LI o =TT o o PP 37
Liberation TreatmMent..... ... e e e e e et e e e e e e e e b e e e e ennee 37




Silviculture Guide to Managing Spruce, Fir, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

L1210 SO PR 37
Pre-commercial TRINNING ......ooiiii e et e e e e e e e ennaeas 37
Commercial TRINNING ..ottt e e e s et e e e e s abbeee e e e snbeeeeesaaneeeeeeeanes 40

L U011 T PRSP 40

F Y 0 1= 1T =1 (1] PRSP 40
SEcTIOoN [V
Environmental Factors and DiSturbance AQENTS .........o.ueiiiiiiiiiee e 1

ENVIrONMENTal FACIOIS...... et e e et e e e et e e e e ennte e e e e e nneas 1

Seedbed and Surface CONAILIONS. .........ooiiiiiii e e e e e e 1
Role of Seedbed and Surface Conditions During Stand Development ...........ccoccoccveiiiiene e, 2
Management Opportunities and ChallenNges ...........ccoooiiiiiiiiiiii e 3

[Tt Ted 0 1= (= RO SR 5
Role of Microclimate During Stand Development .............oooiiiiiieiiiie e 6
Management Opportunities and ChallenNges ...........ccoooiiiiiiiiiiiie e 8

Microclimate AmeElOratioN.............eiii i 8
Limiting COMPELItION ... e e e e s eee s 8
Maintaining Survival and Growth.............coooiiiiiii e 8
Role of Soil Nutrition During Stand Development ..............ooiiiiiiei e 9

RS To 1IN L0141 o PSR 9
Role of Soil Nutrition During Stand Development.............oooiiiiiiie e 9
Management Opportunities and ChallenNges ............coooiiiiiiiiiiii e 11

Nutrient Removal from Harvested Sites ..........ooiiiiiiiii i 11
Potential for Soil Rutting and Compaction............ccuuiiiiiiiiiii e 11
Declining Site Productivity and Paludification.............cccooouiiiiiii e 11

Vegetative COMPELITION .......ooiiiiiie et e e st e e e s rnbeeeeaeans 11
Role of Vegetative Competition During Stand Development ... 13
Management Opportunities and ChallEnNges ............cooiiiiiiiiiiiiiii e 14

DS (0 o= g LTI X 1= o | SRR PR 15

TS 1 SRR 15
Role of Disease During Stand Development ............ooiiiiiiiiiiii e 16
Management Opportunities and ChallEnNges ............cooiiiiiiiiiiiiiii e 17

Pre-existing Levels Of DISEASE ......ccuiiiiiiiiiiiiiie e 18

X




Silviculture Guide to Managing Spruce, Fit, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

Effects of Harvest Practices on DiSEaSse ..........coooiiiiiiiiiiiiiiii e 18
Effects of Post-harvest Practices on DiSEase............coviiiiiiiiiiiiiiieie e 18

1 ET=T o2 £ RSP 18
Role of Insects During Stand Development.............ooiiiiiiiiiiiiiee e 19
Stand INItIAtIoN STAGE ...oooi i s 19

Stem Exclusion and Canopy Transition Stages...........ueveviiiiiiiiiiii e 19

Gap DYNAMICS SEAGE.....cci ittt s e b e e e e e e nneeas 20
Management Opportunities and ChallenNges ............coooiiiiiiiiiiii e 20

L (=T o TA o] oY PP PRR 21
Role of Herbivory During Stand Development ............ooiiiiiiiie e 21
Management Opportunities and Challenges ..........cccooiiiiiiiiiiiii e 21
LT o B I = g =T 1= TR PRPPRPRRRN 22
Role of Wind Damage During Stand Development ..o 22
Catastrophic (Large-scale) WINAthrow .........cc.eoiiiiiiiiiiii e 23
Single- or Multiple-tree (Small- to Medium-scale) Windthrow ...........cccccveeveveeeeiiiiicciieeee, 24
Management Opportunities and ChallenNges ...........ccooiiiiiiiiiiiii e 25

T aTo )T I = 0 =T T RPN 26
Role of Snow and Ice Damage During Stand Development............occooeiiiiiiiii e 26

T aT0 T Y/ o1 PP 26
Quantity of SNOW RECEIVEM .........eeiiiiie e e e s 27

TTEE SHZE i et e e h e e e e b e e e e e e e e e e e e nree e e e enee 27

Stem Taper and Crown CharacteristiCs .........cuoiiiiiiiiiiiiii e 27

ROOt DEVEIOPMENT ... s et e e e et e e e e e e nnneeas 27
L0707 o 110 o [ SRR 28
Management Opportunities and Challenges ..........ccooiiiiiiiiiiiiiiee e 28
NON-StaNd-replaCing Fire.........oooi it e e e e e e e nnnaeas 29
Role of Non-stand-replacing Fire During Stand Development............cccccoviiiiiiiiiiec e 29
Management Opportunities and Challenges ...........cooooiiiiiiiiiiii e 30
LA L =N F= Yo €= L 1Y =T SRS 31

SEcTION V — UNDERSTANDING MANAGEMENT INTERPRETATIONS

Context for the Management INterpretations.............eoi i 1

Working with the Management Interpretation: Tables




Silviculture Guide to Managing Spruce, Fir, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

Eligible Silvicultural Systems/Harvest Methods ... 2
= [To]{o] (3 Moo fo [T aTe IV =1 1 g oo - TSP PRR 2
Eligible Regeneration MeEthOAS ..........ooo it e e e e 2
Eligible Site Preparation MEthOGS .............oiiiiiiii e 2
Eligible Silvicultural Treatments at Stand Initiation ..., 2
Eligible Tending/Cleaning MethOds ...........cooiiiiiiiiiii e e e e e 3
Eligible Silvicultural Treatments at Stem EXCIUSION ........cooiiiiiiiii e 3
Developing Strings of Silvicultural ACHVItIES ........c.ooiiiiiiii e 3
Working with the Management Interpretation: Fact Sheets ..., 6
Regeneration StanardsS........ ..o s a e e 6
Regeneration Standards for Developing Aspen Stands with Conifer Understories..........cccccccveeeeennn. 8
Verifying Forest Operation Prescriptions for Mixedwood Management ...........cccccccvveeeeeiiivciinveneennn, 8
Important Considerations in Designing Pre-harvest Assessment Procedures ..........c.ccocccceiiiiiieei e, 9
ST=Taal o] [TaTe 1Y L= {aToTe [o] oo | AN PP 9
Canopy and Sub-canopy CONITIONS ..........coiiiiiiiiiiiie e eee e 9
Understorey Shrub Layer CONAIitiONS.........ocuuiiiiiiiiiie e 9
AAVANCE REGENETALION .....oiiiiiiiiiii e e e et e e s e bt e e e e e nbee e e e e snneeas 9

SOOI AHIIDULES ...t e ettt e e e s s bt et e e e s anb e e e e e e sbbee e e e s anbeeeeeeaans 9

FEC Vegetation and Soil Types and ECOSItE ........c..eviiiiiiiiiiiiiiiiee e 9
WINATAIOW RISK .....eeie ittt s et e e s et e e e e snb e e e e e nnneeas 10
Strata/Stand Summary INformMation ..............ooiiiiiii e 10
Draft Pre-harvest ASSESSMENT..........oiiiiiiii e e e s 10

SEcTION VI — MANAGEMENT INTERPRETATIONS

107 To [1aTe I @0 ] 0 1Y7=T o111 a1 PR 2
Table 1. Eligible Silvicultural Systems/Harvest Methods at Stem EXclusion .............ccccvvvvieeii e 4
Table 2. Eligible Silvicultural Systems/Harvest Methods at Canopy Transition. .........cccoccveiiiiiiee e, 6
Table 3. Silvicultural Systems/Harvest Methods at Gap Dynamics. ........cccouiiiiiiiiiiiiie e 8
Table 4. Eligible LOgging MethOS. .........ueiiiiiiiiee ettt et e e e et e e e e sneeeeeeeanes 10
Table 5. Eligible Regeneration Methods. ...........cooi it 11
Table 6. Eligible Site Preparation Methods. ..........cooiiiiiiiiii e 13
Table 7. Eligible Silvicultural Treatments at Stand Initiation. ... 14
Table 8. Eligible Tending/Cleaning MethOdS............ouiiiii i e e 16

Xii




Silviculture Guide to Managing Spruce, Fit, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

Table 9. Eligible Silvicultural Treatments at Stem EXCIUSION. ......ccooeiiiiiiieeeee e 17

Silvicultural System: Clearcut/Harvest Method Fact Sheets

L0701 01775101 i o] o - F PSPPSR 20
{71 RS =T o £= o L= PR 22
RS ToT Yo I 1= PP OO 24
LR =T [ SOOI 26

Silvicultural System: Shelterwood/Harvest Method Fat Sheets

L8 aT1 o]y 04y o PR PPR 28

LT o TU o PP OO 31
Silvicultural System: Selection/Harvest Method fact Sheets

LT VT L1 S 33

LT o TN o PP OPPPRR 35
(o Te o 1 To 1Y/ 1= To o LS U PPP 37
Regeneration Type: Natural/Regeneration Method Fact Sheets

F e A= 1 Lo €1 V| o PR 39

RS T=T Yo PP 41

Ve =1 E= 1TV =T @] o] o] o7 TP PP 43

Regeneration Type: Artificial/ Regeneration Method Fact Sheets

Pre-harvest UNderplant ....... ..ot e e e e e e e e e e e e nneeas 45
POSE-NAIVEST PIANT ...ttt e e e et e e e et e e e e b e e e e nnbe e e e nnee 47
L0 [0S (=T o] =1 oL PO PRPOPPPRRR 48
1 =T od QST =T Yo PP PPR 49

Site Preparation Fact Sheets

ManUAI/MOLOI-MANUAL..........eeeiiiii ettt e e e et e e e e et e e e e ennbe e e e e e nnbeeeeeennes 51
Mechanical and Chemi-MeChaniCal..............oocuiiiiiiiiiii e e 52
107 01=T 001 o= | PP OOTPPRR 55
L= Te ] oT=To I = U 4 o1 oV TR SRR 57

Tending/Cleaning Method Fact Sheets

=T a1 E= 1 =T To I\ o) (o T 1V = o T U 59
L0 37T 0TSSR 60
Supplemental REGENEIAtION ........oiuiiiii e e e sttt e e s st e e e s eneeeeeeeane 62

R LU E=1 (= YR PT T 63




Silviculture Guide to Managing Spruce, Fir, Birch, and Aspen Mixedwoods in Ontario’s Boreal Forest

Tending/Intermediate Stand Treatment Fact Sheets

CompositioNal TrEaMENT.........oii e sttt e e e ra e e e e sbbe e e e e s enbeeeeesaanbeeeeeeane 64
Juvenile Spacing and Pre-commercial ThinNiNG........oooiuiiiiiiii e 65
Liberation TreatmMent..... ... et e e e et e e e e e e e e e b e e e e eneee 67
CommeErCial TRINNING .....coii e e e e e e r bt e e e e s nb e e e e e e ambbe e e e e enbeeeeeeannbeeeeeannee 69

Section VII — Autecology of Selected Forest Plants

RESPONSE 10 DISTUIDANCE ...ttt et e e et e e e s s bbbt e e e s nbe e e e e e aannbeeeesannneeas 16
OVErSIOreY REMOVAL.......oii it s et e e e e e bttt e e e e abbe e e e e e nbe e e e e e snnbeeeeeeneee 16
L= To ] oT=To I = U 4 o1 oV T SRR PR 16
MechaniCal Site Preparation............ooo it e e e e e nnaeas 19
L1011 o [P PP OO 19
L T=Ty o] Tt o o PSP PPR 21

Application of AUECOIOGY TADIES ........cooiiiiiiii et e e e e s e e e nnbae e e e s anneeeee s 21

Literature Cited

Glossary

Species Listed

Appendix 1: The Ecozones and Ecoregions of the Application Area

Appendix 2: Creating Boreal Mixedwood Forest Units and Preparing Forest Operations Prescriptions
Appendix 3: Northwest Ecosite Fact Sheets

Appendix 4: Northeast Ecosite Fact Sheets

Appendix 5: Blank Forms




	-------------------------------------------------------------------------
	Cover
	MNR’S STRATEGIC DIRECTION AND ITS STATEMENT OF ENVIRONMENTAL VALUES
	Preface
	Guideline Revision

	Aknowledgements
	About this Guide
	What’s New
	How This Guide is Organized
	Relationship to Other Forest Management Guides
	Monitoring
	Implementation

	Table of Contents for printing purposes
	-------------------------------------------------------------------
	Section 1 - Introduction
	Section II - Ecological Framework
	Section III - Silviculural Practices
	Section IV - Ecological Interpretations
	Section V - Understanding Management Interpretations
	Section VI - Management Interpretations
	Section VII: Autecology of Select Forest Plants
	Literature Cited
	Glossary
	Species List
	Appendices
	Appendix 1: The Ecozones and Ecoregions of the Application Area
	Appendix 2: Creating Boreal Mixedwood Forest Units and Preparing Forest Operations Prescriptions
	Appendix 3: Northwest Ecosite Fact Sheets
	Appendix 4: Northeast Ecosite Fact Sheets
	Appendix 5: Blank Forms





