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DANGEROUS TREE ASSESSMENT IN BRITISH COLUMBIA
The Wildlife/Danger Tree Assessor’s Course (WDTAC) is recognized in British Columbia
by the provincial Ministry of Forests, Ministry of Water, Land and Air Protection, and
the Workers’ Compensation Board, as the current “standard of care” (i.e., the best
available and accepted standards and practices) for assessing dangerous trees and
evaluating wildlife habitat value in forestry, non-urban park, and wildland fire situations.
Three 2–day course modules exist for the WDTAC. These are:
• forest harvesting and silviculture;
• parks and recreation sites; and
• wildland fire safety.
All of the above modules use the same technical criteria and standards for determining tree
defect failure potential. However, they differ in specific safety procedures and related
protocol for conducting and implementing danger tree assessments. For example, danger
tree assessments are only valid for a period of 72 hours under the wildland fire safety
assessment, but are often valid for a season or more under the other assessment situations.
Anyone wishing to become a certified danger tree assessor in British Columbia for forestry,
non-urban parks or wildland fires must demonstrate sufficient background knowledge or
experience in one of these areas. They may then participate in one of the corresponding
danger tree training modules. Upon successful completion of the course and exam, an
individual will be certified to assess potentially dangerous trees in the area covered by the
training module. However, because of the common technical criteria shared by all
modules, it will be possible for persons to upgrade their certification from one module to
another, provided they have the requisite experience in that field. For example, someone
who has successfully completed the forest harvesting and silviculture module can become
certified to assess wildlife/danger trees in parks and recreation sites, or wild land fire
safety, by successfully completing a single day summarizing these modules and passing
the certifying examination.
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The technical criteria used to evaluate tree hazards, as taught in the above modules, may be
adaptable to other situations including recreational wooded areas such as golf courses and
ski hills, urban parks and “natural areas”, and utility corridors. However, any adaptations
must be done with caution. The WDTAC was developed for non-urban environments
based on native conifer species and selected native hardwoods. In these types of
environments, where both public and worker safety, as well as various public values such
as aesthetics are an issue, there is more onus to balance the technical standard of care with
concepts of due diligence, risk management and liability. Consequently, assessors are
cautioned to apply the WDTAC process only to the circumstances and tree species which
they are trained for and familiar with.
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Ministry of Forests
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WHAT IS THE WILDLIFE TREE COMMITTEE
OF BRITISH COLUMBIA?
The Wildlife Tree Committee (WTC) is a multi-agency committee composed of
representatives from the provincial Ministry of Forests and Ministry of Water,
Land and Air Protection, the B.C. Workers’ Compensation Board, industry and
labour, and public interest groups from across the province. Formed in 1985, the
WTC is the advisory body acting on behalf of the three signatory agencies and
representing all wildlife tree matters in British Columbia.
The Wildlife Tree Committee mandate is:
To promote the conservation of wildlife trees and associated stand-level
biodiversity in a safe and operationally efficient manner, in forest, park
and urban environments.
Two major objectives of the WTC are:
• to ensure the maintenance and enhancement of wildlife trees in order to sustain
the species dependent on them (about 80 species, or 15% of the province’s birds,
mammals, and amphibians); and
• to foster cooperation and understanding between the various interest groups.
The WTC believes that managed forests, high standards of worker safety,
and maintenance of valuable habitat for wildlife tree-dependent species are
mutually compatible if cooperative action is taken to integrate these goals.
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MEMORANDUM OF UNDERSTANDING CONCERNING
WILDLIFE AND DANGER TREES
between
Ministry of Forests,
Ministry of Environment, Lands and Parks,
and Workers’ Compensation Board
October 1996
1.0

PURPOSE

The purpose of this Memorandum of Understanding (MOU) is to renew a working agreement
regarding wildlife and danger trees between the Ministry of Forests (MOF), Ministry of
Environment, Lands and Parks (MOELP) and the Workers’ Compensation Board (WCB). The
intent of the MOU is twofold: (1) to recognize the Wildlife Tree Committee (WTC) as the
advisory body acting on behalf of the signatory agencies and representing all wildlife tree
matters in British Columbia; (2) that the three parties work together for the common purpose
of developing, maintaining, and managing the natural wildlife habitat of standing green,
dying or dead trees in forestry operations in a safe manner for the best interests of the citizens
of British Columbia. This MOU will define each agency’s role and responsibilities concerning
the management of wildlife/danger trees.
2.0 OBJECTIVES
1. Maintain across their natural range, habitat to support viable populations of species
dependent on wildlife trees (and other stand structural attributes).
2. Ensure that forestry operations and plans provide for the retention of existing and
future wildlife trees (and other stand structural attributes), and that management
guidelines for wildlife/danger trees have due regard for operational efficiency in
forestry operations.
3. Ensure that worker safety will not be compromised in the management of wildlife/
danger trees. The Wildlife/Danger Tree Assessors’ Course, developed by the WTC,
will train assessors to become qualified to evaluate and ensure worker safety by
marking danger trees for removal or marking no-work zones prior to workers being on
site in silviculture, roadside, and harvesting operations.
4. Recognize the Wildlife Tree Committee as the advisory body on issues related to the
retention of valuable wildlife tree habitat in all forestry activities. Each signatory
agency will assign representatives to the Committee to ensure their respective interests
and needs are addressed.
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3.0

ROLESANDRESPONSIBILITIESOFTHESIGNATORYAGENCIES

3.1

MOF, MOELP,WCBagreeto:

1. Recognize the Wildlife Tree Committee as the advisory body on all matters concerning
the management of wildlife/danger trees, and that each agency assign representatives
to serve on the Wildlife Tree Committee.
2. Recognize that wildlife trees can be safely retained, and effectively and efficiently
implemented into forestry operations.
3. Develop forest operations guidelines and practices that include the safe retention of
wildlife trees with due regard for operational efficiency.
4. Develop, review, revise (as required) and deliver training and extension courses and
materials on wildlife tree management and other related habitat management concerns
(e.g., Wildlife/Danger Tree Assessors’ Course and the Stand Level Biodiversity Courses
for Managers and Forest Workers). These courses and/or materials will comprise the
common training package for all employees within each agency involved in wildlife
tree management.
5. Meet with and/or provide extension materials to forest community representatives
(industry, labour, environment/conservation groups) which describe the purpose, goals
and field techniques for retaining wildlife trees in silviculture, roadside and harvesting
operations, and encourage their staff members to take the appropriate training courses
(e.g., Wildlife/Danger Tree Assessors’ Course and the Stand Level Biodiversity Courses
for Managers and Forest Workers).
6. Continue the development of wildlife tree related activities and practices for
incorporation into the Forest Practices Code Regulations and guidebooks.
3.2

TheMinistryofForests(MOF)agreesto:

1. Recognize that wildlife trees can be retained for wildlife habitat in an operationally safe,
effective and efficient manner, during silviculture, roadside and harvesting operations.
2. Recognize the importance of wildlife tree habitat and ensure that it is maintained in B.C.
In doing so, conduct and promote appropriate research on the type, amount and
distribution of habitats required by various wildlife tree dependent species.
3. Provide the appropriate courses and extension materials (e.g., Wildlife/Danger Tree
Assessors’ Course and the Stand Level Biodiversity Courses for Managers and Forest
Workers) concerning the design and layout of wildlife tree retention plans which are
operationally practical and compatible with safe work practices.
4. Carry out wildlife/danger tree planning and assessment during the development of
Silviculture Prescriptions and Stand Management Prescriptions. Planning for the
management of wildlife/danger trees should also be considered in Forest Development
Plans and higher-level plans.

x
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5. Ensure that the wildlife/danger tree field assessment process (single-tree assessment
procedure as described in the Wildlife/Danger Tree Assessor’s Course) is carried out as
necessary where wildlife/danger tree management is implemented.
6. Provide access to MOELP and WCB upon request, copies of all wildlife/danger tree
assessments conducted by qualified assessors.
3.3

TheMinistryofEnvironment,LandsandParks(MOELP)agreesto:

1. Recognize the importance of wildlife tree habitat and ensure that it is maintained in B.C.
In doing so, conduct and promote appropriate research on the type, amount and
distribution of habitats required by various wildlife tree- dependent species.
2. Offer training to government staff and private industry on wildlife tree habitat
classification so as to maintain consistency of understanding among agency personnel
as to which characteristics are used to classify a wildlife tree as valuable habitat.
3. Maintain current lists of known wildlife tree-dependent species as well as their status
and nature of dependency on wildlife trees.
4. Assist, as required, with the implementation and delivery of training and extension
courses and materials on wildlife tree management and other related habitat
management concepts (e.g., Wildlife/Danger Tree Assessors’ Course and the Stand
Level Biodiversity Courses for Managers and Forest Workers), and ensure that
appropriate MOELP staff around the province take these courses as appropriate.
3.4

TheWorkers’CompensationBoard(WCB)agreesto:

1. Ensure that safety concerns associated with the planning, management and/or field
assessment of wildlife/danger trees are covered in the training courses and extension
materials on wildlife tree management and related habitat management concepts
(e.g., Wildlife/Danger Tree Assessors’ Course and/or the Stand Level Biodiversity
Courses for Managers and Forest Workers).
2. Assist with the implementation and delivery of the above courses to WCB field
inspectors and other appropriate forestry workers around the Province.
3. Support forestry techniques and other policies, directives or practices that can be safely
implemented while managing and retaining wildlife trees and other stand structural
attributes.
4. Train WCB field personnel on assessment techniques and/or other policies, concepts or
practices for retaining valuable wildlife trees (and other stand structural attributes) in
silviculture, roadside and harvesting situations that would be consistent throughout
the province.

June 2001

xi

3.5LegalConditions
1. Nothing herein contained shall be construed as limiting or affecting in any way the
authority of the MOF, MOELP or WCB.
2. This agreement becoming effective as soon as it is signed by the parties hereto and shall
continue in force until the intention to terminate by any of the parties is given upon
thirty (30) days of notice in writing to the Wildlife Tree Committee and other signatory
parties upon a date indicated.
3. Amendments to the Memorandum of Understanding becoming effective upon approval
by all parties.
97/03/11
Date

J. Kumi
Assistant Deputy Minister, Operations
Ministry of Forests

Jan 24/97
Date

J. O’Riordan
Assistant Deputy Minister
Ministry of Environment, Lands and Parks

Nov. 14/96
Date

xii

R. W. McGinn
Vice-President, Occupational Safety & Health
Workers’ Compensation Board
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COURSE BACKGROUND
This module is intended for those who work around potentially dangerous trees in forest
harvesting and silviculture operations.
Those participants wishing to become qualified assessors should have a
minimum of 3 years of practical field experience in forestry or a related field.
In order to receive a qualifying certificate, students must pass a certifying exam (written
and field practical).
The course will be offered on an ongoing basis throughout British Columbia to:
• WCB field inspectors;
• foresters, forestry technicians, Ministry of Water, Land and Air Protection habitat
management personnel, and others involved in Silviculture Prescription preparation,
block engineering and layout, and pre-stand tending surveys and harvesting and
silviculture operations;
• fallers, logging supervisors and other forestry workers.
Certified assessors will be recognized by the Workers’ Compensation Board, Ministry of
Forests, and Ministry of Water, Land and Air Protection.
On successful completion of the 2–day course, the certified assessor will be competent in
the following:
• identifying important attributes of wildlife/danger trees;
• assessing trees for their potential as wildlife habitat;
• assessing trees for their failure potential;
• making appropriate safety decisions regarding assessed trees.

June 2001

xiii

GOALS AND OBJECTIVES
Goals
The goal of the Wildlife/Danger Tree Assessor’s Course is to present information,
practical field experiences and methods for:
• maintaining a safe work environment;
• developing wildlife tree and dangerous tree identification procedures; and
• retaining selected wildlife tree habitat.

Objectives
Participants in the Wildlife/Danger Tree Assessor’s Course will be trained to:
• recognize existing and potential wildlife trees, identify wildlife tree use, and
understand the importance of wildlife trees and how to integrate them into
operational resource management; and
• distinguish between safe and dangerous trees, thereby enabling them to
determine safety hazards and related procedures appropriate for dealing with
wildlife and danger trees in silviculture operations, along roadsides, and in
various harvesting operations.

NOTES:

xiv
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AGENDA
WILDLIFE/DANGER TREE ASSESSOR’S COURSE
(May vary, depending on audience and location of field site)

DAY 1
8:00 a.m.

Welcome participants
Introduce instructors and participants

8:20 a.m.

Introduction to wildlife trees
• what is a wildlife tree?
• wildlife tree habitat
• pathology of wildlife trees
• wildlife tree classification
• importance of wildlife trees
• ecological significance of wildlife trees

9:45 a.m.

Coffee break

10:00 a.m

Wildlife/danger tree assessment
• worker safety—what is a dangerous tree
• level of disturbance
• site overview
• visual tree inspection
• detailed tree assessment
• overall tree danger rating
• safety procedures

12:00 noon

Lunch

1:00 p.m.

Wildlife/danger tree field assessment—individual trees
• participants assess wildlife/danger trees for
hazards, soundness and wildlife habitat value.
Participants will carry out practical field identification
and determine tree danger ratings and safety
procedures for each tree

4:30 p.m.

Adjourn Day 1
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DAY 2
8:00 a.m.

Discuss no-work zones; tree marking procedures;
management of wildlife/danger trees under various
scenarios (along roads, silviculture, harvesting); assessing danger trees in sites with a high density of dead trees
(e.g. wildfire burns)

9:30 a.m.

In field: further practice assessing trees in various
field scenarios

12:00 p.m.

Lunch in field

12:30 p.m.

Oral field exam

3:00 p.m.

Return to classroom; written exam

4:30 p.m.

Course concludes

Materials Required
Allnecessaryclassroommaterialswillbesuppliedbytheinstructors.
Theparticipantisresponsibleforprovidingtheessentialitemsforfieldexercises:

xvi

•

personal gear, including rain gear

•

hardhat

•

boots with ankle support (caulk boots recommended)

•

binoculars (recommended)

•

clinometer (optional)

•

increment borer (optional)

•

diameter tape (optional)

•

6-ring field notebook (optional)
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Section One

INTRODUCTION TO WILDLIFE TREES
Learning Objectives
• What is a Wildlife Tree?
• What Constitutes Good Wildlife
Tree Habitat?
• Wildlife Trees and the Process of
Tree Death and Decay
• Wildlife Tree Classification System
• The Importance of Wildlife Trees
• The Ecological and Economic
Significance of Wildlife Tree Users
• Determining Wildlife Tree Value

June 2001
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WHAT IS A WILDLIFE TREE?
Trees in various stages of life, death and decay are important components of the structure
and function of all natural forest ecosystems. Wildlife trees are part of this cycle of life and
death. They are constantly being formed by biotic and abiotic factors such as insects, fungi,
fire and weather.
A wildlife tree is any standing dead or live tree with
special characteristics that provide valuable habitat
for the conservation or enhancement of wildlife.
It can take decades, even centuries, for a tree to complete the cycle of germination,
maturation and decay. Careful assessment and conservation of wildlife trees during
harvesting and silviculture operations help to ensure continued existence of wildlife trees
in managed forests.
The value of any particular tree as wildlife habitat depends on a variety of attributes,
including structure, age, condition, abundance, species, geographic location and
surrounding habitat features.
Rapid death by fire produces a different kind of wildlife tree than gradual death by insects
or disease. Forest health agents such as these create most of the wildlife trees in the forest.
Local climate and tree species also influence the way a tree deteriorates and decays.
Trees

Nutrients
in soil

Tree mortality
agents

Wildlife

Coarse
woody debris

Wildlife trees
• damaged
• deformed
• diseased
• decaying
• dead

There are many habitat
features associated with
wildlife trees. They are created
or caused by influences such
as animal excavations, disease,
insect attacks, wind, snow and
lightning. More than 80
species of vertebrates and
countless invertebrates depend
on these habitat features for
part of their livelihood. Twelve
examples of habitat features to
be found in wildlife trees are
shown on the following pages.

Figure 1. Interactions between wildlife and trees.
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Habitat Features in Wildlife Trees

Natural cavity in bigleaf maple.

“Chimney effect” in western redcedar (a bat tree).

Live hardwood with primary cavity excavation and
feeding holes.

Heart rot and loose bark in grand fir, (used by birds
such as Brown Creepers and nuthatches).

1–4
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Branching in black cottonwood (nesting for Great Blue
Heron).

Spike top snag (for perching birds such as Bald Eagle).

Secondary cavity in ponderosa pine (Saw-whet Owl
using old Northern Flicker cavity).

Douglas-fir snag (nesting and perching for owls).
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Pileated Woodpecker excavating for insects.

Loose bark, suitable for a bat roost.

Witches’ broom, habitat for marten and other wildlife
tree users.

Wood Duck at enlarged cavity in dead ponderosa pine.

1–6
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WHAT CONSTITUTES GOOD WILDLIFE TREE HABITAT?
When considering the needs of wildlife it is important to recognize that all trees are not
equal in value. Given the large number of wildlife tree-dependent species and wide range
of wildlife uses of these trees, there can be no simple system for determining which trees
provide the best habitat for wildlife. The most significant indicators of wildlife tree quality
are height and diameter, decay stage, location, distribution and cause of death.

Wildlife Tree
Characteristics:
• greater than 15 m in
height preferable
• greater than 30 cm dbh
preferable (interior)
• greater than 70 cm dbh
preferable (coastal)
• tree classes 2–6 most
valuable
• windfirm, sound root
system
• broken top
• some large branches
• some intact bark with
space behind loose bark
• nest cavities, feeding
excavations
• some evidence of decay
(visible fungal conks or
cankers)
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Height and diameter
Generally, the larger the diameter of a wildlife tree, the greater the variety of species that
benefit from it. Most wildlife tree-dependent species prefer tall, larger diameter trees
because they offer greater security. A tree with a large trunk provides the potential for a
spacious cavity with strong walls. Thick-walled cavities protect their occupants against
predators and inclement weather. Large dead trees usually remain standing for many
years, providing wildlife habitat for a much longer time than small trees, which fall soon
after they die. Large trees are also important for open nesters such as Bald Eagles, Ospreys,
and some hawks and owls.

Decay stage
Each stage in the decay process has particular value to certain wildlife species. The earlier
the stage of decay, the harder the wood will be. Strong excavators (woodpeckers) usually
nest and roost in “hard” trees, while weak excavators (nuthatches, chickadees) prefer
“soft” trees. Soft trees also provide the substrate for the numerous species of invertebrates
that comprise the food supply of many wildlife species. “Hard” trees which still have
branches provide good hunting perches for predatory birds. They also have great future
value since most of them, except for those that are fire hardened, will eventually become
soft. Fire hardened wildlife trees are not usually suitable for excavating nest holes, but they
are often good feeding and perching sites, especially in the first 1–2 years after the fire.

Location
Animals that require dead trees for nesting, denning or feeding usually need live trees
nearby for protective cover and foraging habitat. Nest trees of primary cavity excavators
(PCEs) are often found at the edge of cutblocks, roads or natural forest openings. The
species composition and structure of the surrounding plant community also influence
wildlife use of trees. Some wildlife species such as kestrels, flycatchers and bluebirds
require trees surrounded by low or early-seral vegetation (grass-forb, shrub-seedling, polesapling) which can function as hunting perches and harbour prey species. Woodpeckers,
owls, Vaux’s Swifts and others are dependent on the taller tree communities that develop
later (young, mature or old-growth). Wildlife trees adjacent to water bodies are important
for cavity-nesting ducks, Great Blue Herons, Ospreys, Bald Eagles and Belted Kingfishers.
The preferred topographic location of roost trees may vary from season to season.

1–8
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Determining wildlife tree value
Generally, the following characteristics indicate the relative habitat value of a wildlife tree.

Wildlife Tree Value

Characteristics

HIGH

•

internal decay (heartrot or natural/excavated cavities present)

a high value tree has at least two of the

•

a sound, firm stem shell

characteristics listed in the adjacent column

•

crevices present (loose bark or cracks suitable for bats)

and, where possible, is within the upper

•

large brooms present

10–15% of the diameter range distribution

•

active or recent wildlife use (feeding, nesting, denning)

•

tree structure suitable for wildlife use (suitable for large nest, hunting perch sites,
bear den, etc.)

•

largest trees for site (height and/or diameter) and veteran trees

•

locally important wildlife tree species

•

favourably located for use by wildlife

MEDIUM

•

large, stable trees that will likely develop two or more of the above attributes

LOW

•

trees not covered by high or medium categories

Note:

Under section 34 of the Wildlife Act, no tree with an active nest or the nest of an eagle, peregrine falcon, gyrfalcon, osprey, heron or burrowing
owl can be disturbed.
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Distribution and Tree Mortality
Wildlife trees are not evenly distributed throughout the forest. They are often found in
patches corresponding to the unpredictable nature of tree mortality causes such as insect
pests, diseases or wildfire. These forest health factors are often interrelated and play
important roles in the ecology of wildlife trees. Root diseases, for example, predispose trees
to infestations by insects and/or heart rots, thereby creating suitable nesting and feeding
habitat for many wildlife species. Similarly, fire-damaged or fire-killed trees are often
attacked by wood-boring beetles or flying insects which subsequently become a food
source for woodpeckers, bats and other wildlife tree users.
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Wildlife trees

Figure 2. Tree mortality agents.
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WILDLIFE TREES AND THE PROCESS OF
TREE DEATH AND DECAY
Decay and the associated deterioration and death of trees are normal processes that
regularly occur within forested ecosystems and are partly responsible for the everchanging nature of forests. Casual observation may suggest that, aside from obvious
factors such as fires and insect attacks, trees die randomly. However, a closer look reveals
that tree death is a complex process. The timing and rate of death depend on several
factors, including but not limited to:
A.

The tree species: Some trees, such as hardwoods, often succumb to pathogens at
a relatively early age (i.e., 50–60 years).

B.

The location of the tree relative to site and biogeoclimatic zone: Trees located
near the edge of their normal range are less resistant to pest attacks than those
situated well within their normal range. Trees located on harsh sites are more
easily stressed and hence more susceptible to attacks by various pests.

C.

The age, health and vigor of the host tree: Trees are most susceptible to injury
and attack when they are very young, very old, or otherwise unhealthy or
stressed.

D.

The pest species: Most pests favour certain host tree species and have little or no
effect on other species.

Canker on pine. An obligate pathogen,
the canker fungus derives its nutrition
by killing host tissue.

White Mottled Rot (Ganoderma
applanatum), a heart rot fungus
common on hardwoods.
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E. The amount or numbers of the pest present and its virulence: Successful attack
resulting in significant injury or death almost always requires that the attacking
agent be quite strong and/or numerous in order to overcome the natural defences of
the host tree.
Plants can die either in whole or in part. It is common to see forest trees with dead tops,
branches, or roots. Tree death can occur slowly or relatively quickly, as with insect attacks.
Different mortality processes produce different types of wildlife trees and change the forest
in different ways.

Abiotic factors
Wound decays
Saprophytes

Heart rots Galls and
cankers

• wind
• frost
• lightning
• snowload
• fire

Rusts

Foliar fungi
Stem/bark diseases

Decays

Dwarf
mistletoe

Broom-producing diseases

Stem diseases

Bark beetles

Rusts

Defoliators

Above ground

Other factors
• mechanical
• animals

Insects

Below ground
Root rots

Wilts

Simultaneous and Cumulative Pest Attacks
Often several agents simultaneously attack, weaken and ultimately kill a single tree, a
small group of trees, or even an entire stand of trees. At other times the mortality agents
occur sequentially and act in an additive manner.

1 – 12
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One possible scenario of mortality agents acting sequentially begins with a low intensity
forest fire creating a large basal scar on a western larch tree. This scar is subsequently
attacked and infected by a decay organism that causes heart rot. After several years the
decay has travelled up the trunk of the tree. A heavy snowfall accompanied by high winds
causes the trunk of the tree to break off at the 12-meter point. If there are no live limbs
below the breakage, the tree is killed. In this example, fire, followed by decay , followed by
adverse weather conditions, combined to kill the tree.

Significance of Disease and Decay in our Forests
Virtually all natural tree mortality can be attributed to three broad categories: fire, insects
and disease (the latter includes losses due to adverse climatic conditions and pollution).
The estimated percentages attributable to each of these categories in B.C. is:
Fire

15%

Insects

20%

Disease

65%

Volume losses associated with these three categories are very large and may vary from 26
to 40 million cubic meters of timber per year. Relative to a current allowable annual timber
harvest of approximately 70 million cubic meters, this amount is significant.
We can further refine and attribute the growth and mortality losses due to disease as
follows (Source: Allan Van Sickle, Canadian Forest Service, Victoria, 1994):
Type of Disease
Butt and heart rots
Dwarf mistletoes
Root rots
Total

% of Volume Loss
65
9
26
100

As shown above, the most significant volume losses due to disease are attributable to
decay organisms (91% of the total). However, not all of these losses are necessarily
negative. What constitutes a healthy forest depends on one‘s viewpoint, and definitions of
healthy and unhealthy are human perspectives.
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Some negative aspects of losses due to decay
1. Decay causes significant timber losses each year, resulting in large economic losses
due to foregone harvesting and lumber processing opportunities.
2. Weak or unhealthy trees are often knocked over or broken off by wind or heavy
snow. Such events sometimes cause damage to homes or powerlines, and may result
in human injury or death.
3. Dead or dying trees are susceptible to insect attacks and may act as brood trees for
small insect populations allowing them to build up to epidemic levels which
subsequently cause widespread forest damage.
Some positive aspects of fungi in our forests.
1. Fungi are decomposers. They break down organic matter and thereby serve as
important agents in nutrient cycling. They also reduce fire hazard by breaking down
slash and other woody debris.
2. Decay fungi soften wood thereby rendering otherwise inhospitable trees more ‘user
friendly‘ to many species of birds and animals. In other words, they are very
important agents in producing and developing what we now refer to as wildlife
trees. Host trees with softened heartwood are more vulnerable and accessible to
primary excavators, such as large woodpeckers, which create cavities for nesting.
Once cavities are created, they are available over many years for other species of
birds and mammals to use.
3. Many fungi, often referred to as ectomycorrhizae, live on the outer surface of tree
roots and assist trees in absorbing nutrients from the surrounding soil.

Note: Additional information on tree pathogens can
be found in Appendix 1

Rust fungus on pine.
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COARSE WOODY DEBRIS
Coarse woody debris (CWD) provides:
• feeding, breeding, and shelter substrate for many organisms (invertebrates, small
mammals, amphibians)
• nutrient source and growing substrates for various bacteria and fungi (including
beneficial mycorrhizal fungi), as well as saprophytic plants, lichens and mosses that are
important in decay, nitrogen production, and other nutrient and moisture cycling
• carbon storage
• erosion control
• buffered microclimates suitable for seedling establishment
• escape cover from predators
• shelter and access routes for small mammals in periods of heavy snow cover.
CWD also shapes and stabilizes stream banks, and in aquatic habitats it increases channel
complexity and habitat quality by creating pools and riffles (disperse stream energy and
create fish habitats.)
In streams, CWD increases litterfall retention (up to 70%) which is then decomposed by
stream organisms.
Log decomposition stages are shown below.
Spaces behind loose bark
and amongst rotting
wood fibre are habitat
for salamanders

Spaces under fallen logs
provide sheltered habitats
for small mammals

Successional stages of decomposition in logs and snags (source, Bartels et al. 1985),
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Recommendations for Managing Coarse Woody Debris
When felling trees or clearing trails, leave some large logs and limbs as wildlife habitat and
as a source of forest floor nutrients.
• Leave a range of piece lengths and diameters.
• Leave a range of decay classes (especially log classes 1–3).
• Move CWD off trails to decay naturally.
• In cleared areas, leave some small debris piles (<1 m high) as habitat for
small mammals.
• If woody debris must be chipped, spread the chips thinly (<10 cm deep) on the forest
floor to maintain biomass levels on site.
• In travelled or high use areas, slash CWD to the ground (this helps prevent potential
injury from suspended logs).
• Balance objectives for coarse woody debris with other management objectives
(e.g., firewood supply, fire hazard, back country vs. front country).

NOTES:
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WILDLIFE TREE CLASSIFICATION SYSTEM FOR B.C.
The Wildlife/Danger Tree classification system used in B.C. (see pages 1-20 and 1-21)
describes each class of wildlife tree in several ways. This includes a simple, general
description of each class, a list of the wildlife uses associated with that class, and a
summary of the decay characteristics. Although this classification system is based on the
decay pattern of thick-barked conifers, such as Douglas-fir and ponderosa pine, it is broadly
applicable to all British Columbia native trees (conifers and broad-leaved deciduous).
The deterioration and decay processes occur in various stages, corresponding to the tree
classes described below. Conifers can have up to 9 tree classes, whereas deciduous trees
have 6 classes, reflecting their accelerated decay and fall-down rates as compared to conifers.

Class 1: These are live, healthy trees with NO defects or
injuries that have associated decay. Some live trees may
show signs of deterioration or slight damage, such as dead
branches or minor physical injuries (e.g., healed-over stem
scrapes). These injuries DO NOT have associated decay which
might compromise the tree’s structural strength. The first
stages of deterioration often begin while the tree is still alive.
The invasion is led by fungi or wood-boring beetles.

Class 2: These are live trees, but have some VISIBLE
EXTERNAL DEFECT which can affect the tree’s
structural strength or introduce decay. These include broken
or dead tops, large dead limbs, fungal conks, a cracked or
scarred trunk, a damaged root system and thinning or
discoloured foliage (often indicating root disease). Wildlife
trees that are alive or in the early stages of decay attract birds
that build large open nests, such as Ospreys, Bald Eagles and
Great Blue Herons, or cavity excavators such as woodpeckers.

Class 2: showing large
hung-up dead limbs

Class 3, 4, class 5 conifers: The tree has died, and decay
begins or continues. Class 3 trees are RECENTLY dead, still
bearing their fine branches and twigs. Class 4 trees have lost
their fine twigs and only have larger, coarse limbs left. Class 5
trees have usually lost all their limbs but have not yet broken
their tops. Woodpeckers will chisel out nesting cavities, taking
advantage of the outer shell of sapwood that protects eggs and
nestlings. As time passes, the tree continues to rot and soften.

Class 5 (broad-leaved deciduous): This is the tree class for
deciduous trees before they fall to the ground as coarse woody
debris. By this stage, the sapwood and heartwood are soft,
portions of the bole have broken away, and most of the limbs are
gone. Class 5 for deciduous trees is roughly equivalent to classes
6–7 for coniferous trees.

Class 4: dead tree, with
only larger coarse
limbs remaining
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Classes 6 and 7
When the tree reaches these stages, weaker excavators, such as
nuthatches and chickadees, can make their nest holes in the soft
wood. Branches are often broken off, and slabs of bark loosen
from the trunk. Decay is advanced in the upper portions of the
trunk. The loss of tree limbs creates knot holes and natural
cavities, many of which are soon converted into homes by a
variety of animals. Over the years, the tree becomes shorter as
portions of the top snap off at weak points. Throughout stages 6
and 7, chunks of bark and sapwood are sloughed off and the
upper bole of the tree has broken away. Generally up to 1/2 of
the original top height of the tree has broken away. Once the
softer heartwood is exposed, wildlife trees are used less by
woodpeckers and more by other animal species. Class 6 for
deciduous trees represents a dead fallen tree.

Class 7: soft
heartwood, showing
numerous nest cavities

Classes 8, 9
In the final phases of tree decay, all the sapwood is gone and the
heartwood is completely rotted through. By class 8, only about
1/3 or less of the original tree height remains—the heartwood is
highly decayed and is often visible as brown-cubical sloughing
fragments. At class 9, the stump and the mound of woody debris
that surrounds it become an ideal site for new plant growth,
providing a ready supply of moisture and nutrients. It has now
become suitable habitat for amphibians, such as the clouded
salamander, that require moist, thermally buffered
environments.

Class 8

British Columbia’s wildlife tree classification system (native broad-leaved deciduous)
LIVE
Tree
class

1

DEAD

2

3

spongy
4

DEAD FALLEN
soft
5

approx. 1/2
original
height
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British Columbia’s wildlife tree classification system (conifers)
LIVE

DEAD
Spongy

Hard

Tree
class

1

2

3

DEAD FALLEN

4

5

Soft

6

7

8

9

approx. 2/3
original height
approx. 1/2
original height
approx. 1/3
original height

Live/unhealthy;
internal decay or
growth
deformities
(including insect
damage, broken
tops); dying tree.*

Uses and
users

Nesting (e.g., Bald
Eagle, Great Blue
Heron colonies,
Marbled Murrelet);
feeding; roosting;
perching.

Nesting/roosting Nesting/roosting—
1—strong PCEs2 strong PCEs; SCUs;
(woodpeckers);
bats.
SCUs3; large-limb
and platform
nests (Ospreys);
insect feeders.

1

Dead;
needles or fine
twigs are
present.

Dead;
no needles or
fine twigs—only
coarse limbs
present; 50% of
branches lost;
loose bark; top
usually broken.

Dead;
most
branches/bark
absent; some
internal decay.

Dead;
no branches or
bark; sapwood/
heartwood
sloughing from
upper bole; decay
more advanced.

Dead;
extensive internal decay; outer shell
may be hard; lateral roots usually
completely decomposed; hollow or
nearly hollow shells.

Debris;
downed trees or
stumps.

Nesting/roostin
g—PCEs; SCUs;
insect feeders.

Nesting/roosting—
weak PCEs
(nuthatches,
chickadees); SCUs;
bats; insect
feeders.

Weaker PCEs;
SCUs; insect
feeders;
salamanders;
small mammals;
hunting perches.

Insect feeders; salamanders; small
mammals; hunting perches;
occasionally used by weak cavity
excavators such as chickadees.

Insect feeders;
salamanders;
small mammals;
drumming logs
for grouse; flicker
foraging; nutrient
source.
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Large witches’ brooms provide nesting/denning habitat for some
species (e.g., fisher, squirrels).
3 SCU = secondary cavity user

2

PCE = primary cavity excavator

* This classification system does not recognize root disease trees specifically.

Such trees become unstable at or before death.
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Live/healthy;
no decay; tree has
valuable habitat
characteristics
such as large,
clustered or
gnarled branches,
or horizontal,
thickly mosscovered
branches.*
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THE IMPORTANCE OF WILDLIFE TREES
Wildlife trees at all stages provide a portion of the life support system for many species of
plants, invertebrates, birds, amphibians, reptiles and mammals. Altogether, more than 80
animal species in British Columbia depend on dead or deteriorating trees. Some of their
uses include nesting, feeding, communication (drumming, marking), roosting, shelter and
overwintering.
Some highlights include:
• The largest group of wildlife tree users are cavity-nesting birds, such as owls,
woodpeckers, and some ducks.
~ There are about 19 species of primary cavity-nesting birds in British Columbia.
~ There are about 31 species of secondary cavity-nesting birds in British Columbia.
~ Approximately 18% of the bird species known to breed in British Columbia are
cavity nesters.
• More than 30 species of mammals in British Columbia use wildlife trees.
~ Marten often raise their young in tree cavities.
~ Black bears often hibernate in hollow trees.
~ Several kinds of bats roost in tree cavities or behind the loose bark of dead trees.
• Birds of prey, including Bald Eagles, Ospreys and some hawks, use the branches of
these trees as perches, and often build their nests in dead or broken-topped trees.
• Woodpeckers, nuthatches and Brown Creepers forage on bark for a variety of insect
pests.
• The long list of wildlife tree users includes some rare and endangered birds and
mammals.
• In all, there are more than 80 wildlife tree-dependent species in British Columbia.
Wildlife tree users can be divided into five general groups:
1. primary cavity excavators;
2. secondary cavity users;
3. open nesters;
4. mammals; and
5. amphibians.
Note: A complete list of wildlife tree-dependent creatures and their dependency levels can
be found in Appendix 2.
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Primary Cavity Excavators
• Primary cavity excavators are adapted to chisel
out holes in the decaying wood of trees. They
usually make new nest holes each year, leaving
the old ones to be used by other wildlife.
Woodpeckers and sapsuckers are primary
cavity excavators, as are some species of
chickadees and nuthatches.
• Primary cavity excavators depend on the
availability of dead or defective trees for nesting
sites, and often for roosting and foraging sites as
well. Cavity excavation and drumming are a
part of their communication system, and also
play a role in mating. Many of B.C.’s
woodpeckers are year-round residents, so trees
in which they can excavate thick-walled
roosting cavities are an essential part of their
winter roosting habitat. B.C.’s four species of
chickadees and three species of nuthatches are
also year-round residents that use cavities for
both nesting sites and winter roosts. Pygmy
Nuthatches often roost communally in winter
for heat conservation, with up to 150 birds
sharing a single roost.

Hairy Woodpecker – a primary cavity excavator.

Secondary Cavity Users
• Secondary cavity users are birds and mammals
that cannot excavate their own holes. They
raise their young in abandoned holes of
primary cavity nesters and in natural cavities
created by decay, loose bark, lost branches and
lightning strikes. This group may also use
wildlife trees for food storage and temporary
shelter. They include small owls, swallows,
bluebirds, some ducks, marten, racoons, flying
squirrels, deer mice and bats.

Fisher, which are secondary cavity users, often use
wildlife trees to raise their young and for year-round
shelter.
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Open Nesters
• Cavity-nesting birds are not the only birds that require wildlife trees. Birds that build
large, heavy nests in the tops of big trees are called open nesters. Great Blue Herons,
Bald Eagles, Ospreys, and the largest hawks and owls depend on large trees that can
support their bulky, heavy nests. They do not necessarily require dead or decaying
trees, but broken-top, split-top, or flat-crown trees are favoured because of their open,
flat structure. Some open nesters depend on wildlife trees for hunting perches. Several
open nesters are named as protected species under Section 34 of the Wildlife Act
(see p. 1-25).
Osprey – an open nester.

Mammals
• Black bears are known to hibernate in
hollow trees. The mountain caribou’s
main winter food is arboreal lichens,
which grow on the branches of old and/
or dead trees. Marten and fisher den in
tree cavities and hollow logs. Bats roost
and nurse their young behind loose bark
or inside dead, hollow trees. Of all
mammals, bats are perhaps the most
dependent on wildlife trees.
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Amphibians
• Amphibians, including the clouded and
western red-backed salamanders, use
the soft, moist wood found in highly
decayed wildlife trees and fallen logs as
shelter, and for laying their eggs.

Western red-backed salamander.

Wildlife Act
In British Columbia, only Section 34 of the Wildlife Act concerns wildlife trees, albeit
indirectly. It reads as follows:
“A person who, except as provided by regulation, possesses, takes, injures,
molests or destroys
(a) a bird or its egg,
(b) the nest of an eagle, peregrine falcon, gyrfalcon, osprey, heron or
burrowing owl, or
(c) the nest of a bird not referred to in paragraph (b) when the nest is
occupied by a bird or its egg
commits an offence.”

Winter Wren feeding on insect pest.

Refer to Appendix 3 for a summary of additional pertinent regulations
concerning wildlife tree management.
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Wildlife Tree Users Under Pressure
Wildlife tree users include more than two dozen species considered to be either threatened
or endangered. Appendix 2 shows the uses and level of dependency of indigenous wildlife
tree users in B.C. Status designations are from the B.C. Ministry of Environment, Lands and
Parks’ Red, and Blue Lists (1998). Red-Listed species are those being considered for legal
designation as Endangered or Threatened under the B.C. Wildlife Act. Blue-Listed species
are considered vulnerable and/or sensitive and at risk because of low or possibly declining
populations. Species may also be placed on the Blue List because of inadequate
understanding of their status. Species previously Yellow-Listed now join all other wildlife
tree-dependent species in being considered of general management concern.
RED-Listed Wildlife Tree Users: Endangered/Threatened Species
Northern Goshawk (laingi subspecies)
Spotted Owl
Note:
Western Screech-Owl (saturatus, macfarlanei subspecies)
The subspecies listed on this page
Williamson’s Sapsucker (nataliae subspecies)
have limited ranges in specific
White-headed Woodpecker
regions of the province. For
Marbled Murrelet
example, the emmonsii subspecies
Pallid Bat
Keen’s Long-eared Myotis (bat)
of black bear occurs only in
Red-tailed Chipmunk (simulans, ruficaudus subspecies)
extreme NW British Columbia.
Least Chipmunk (oreocetes, selkirki subspecies)
Ermine (haidarum subspecies)
Long-tailed Weasel (altifrontalis subspecies)
BLUE-Listed Wildlife Tree Users: Vulnerable/Sensitive Species
Great Blue Heron
Barn Owl
Flammulated Owl
Northern Pygmy-Owl (swarthi subspecies)
Northern Saw-Whet Owl (brooksi subspecies)
Lewis’ Woodpecker
Williamson’s Sapsucker (thyroideus subspecies)
Hairy Woodpecker (picoideus subspecies)
Great Blue Heron nesting in a
Fringed Myotis (bat)
suitable wildlife tree.
Northern Long-eared Myotis (bat)
Western Small-footed Myotis (bat)
Townsend’s Big-eared Bat
Least Chipmunk (oreocetes subspecies)
Fisher
For further information on
Ermine (anguinae subspecies)
Red- or Blue-listed wildlife in
Black Bear (emmonsii subspecies)
British Columbia, contact the
Mountain Caribou (southern populations)
B.C. Conservation Data Centre
at Ministry of Water, Land and
Air Protection in Victoria.
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THE ECOLOGICAL AND ECONOMIC SIGNIFICANCE OF WILDLIFE
TREE USERS
Wildlife tree-dependent species have a number of ecological roles in B.C. forests. Some of
these roles are perceived as extremely valuable, others have traditionally been viewed as
negative from an economic perspective, and many require further investigation.
One of the most important and well-documented roles of wildlife tree users is their impact
on forest pest populations. Each year, B.C. forests are subject to damage from a variety of
pest species. These pests kill trees and reduce tree growth and vigor, thereby reducing the
economic potential of our forests. Bark beetles, spruce budworm and Douglas-fir tussock
moth are examples of some of the most damaging insect pests in B.C. The average loss of
timber to insect pests between 1986–1990 was estimated at 5.6 million cubic metres
annually, which represents $43.4 million in stumpage revenue and over $400 million in
direct provincial gross domestic product. Although the relative impact of vertebrate pests
on our forests is considered small, some species (e.g., voles, squirrels, rabbits, snowshoe
hares and porcupines) can cause significant economic losses under certain conditions.
To identify which wildlife tree-dependent species are important predators of forest pests,
wildlife tree users can be grouped into “feeding guilds” (Tables 2 and 3) for birds and
mammals, respectively. Birds of prey and carnivores feed on a variety of small mammals,
some of which eat conifer seeds or damage seedlings and saplings. Bark-foraging birds,
foliage-gleaning birds, and aerial-foraging birds feed largely on insects. Differences in bill
structure and feeding location result in the partitioning of insect prey types (e.g.,
defoliators, sucking insects, woody tissue feeders) and life stages (e.g., larvae, pupae,
adults) among group members. All 13 wildlife tree-dependent bats are insectivorous, but
little is known about their consumption of specific pest insects.

Spruce budworms.
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Woodpecker bark
scaling for mountain
pine beetle larvae.

Avian wildlife tree user feeding guilds that consume forest pests (adapted from Machmer and
Steeger 1995)
Wildlife Tree User
Guild

Guild Members

Predator Example

Prey Example

General Remarks

Birds of prey

eagles1,
hawks2,
falcons3, owls4

Golden Eagle

rabbits, hares,
rodents

•

rodents, pikas, rabbits and hares are the
most common food item of 13 of the 17
species in this group

Bark-foraging birds

sapsuckers5,
woodpeckers6,
Northern Flicker,
nuthatches7,
Brown Creeper

White-headed
Woodpecker

bark beetles
(e.g., mountain
pine beetle)

•

forest insects make up ≥75% of the diet
volume in 11 of the 15 species in this group

•

13 of the 15 species are known to eat a
variety of pest insects

chickadees8

Black-capped
Chickadee

moths, budworms,
loopers, beetles,
weevils

•

forest insects are the most common food
item of the 4 species in this group

•

all 4 species are known to eat a variety of
pest insects

beetles (e.g., western
pine beetle)

•

insects make up ≥75% of the diet volume in
9 of the 10 species in this group

•

5 of the 10 species are known to prey on
pest insects

Foliage-gleaning birds

Aerial-foraging birds

flycatchers9,
swallows10,
bluebirds11,
Flammulated Owl,
Lewis‘ Woodpecker,
Vaux’s Swift,
Purple Martin

Violet-green
Swallow

1

eagles = Bald Eagle, Golden Eagle

2

hawks = Northern Goshawk, Red-tailed Hawk, Swainson’s Hawk, Cooper’s Hawk

3

falcons = American Kestrel, Merlin

4

owls = Barn Owl, Western Screech-Owl, Great Horned Owl, Northern Hawk Owl, Northern Pygmy-Owl, Spotted Owl, Barred Owl, Boreal Owl,
Northern Saw-whet Owl

5

sapsuckers = Yellow-bellied Sapsucker, Red-naped Sapsucker, Red-breasted Sapsucker, Williamson’s Sapsucker

6

woodpeckers = Downy Woodpecker, Hairy Woodpecker, White-headed Woodpecker, Three-toed Woodpecker, Black-backed Woodpecker,
Pileated Woodpecker

7

nuthatches = Red-breasted Nuthatch, White-breasted Nuthatch, Pygmy Nuthatch

8

chickadees = Black-capped Chickadee, Mountain Chickadee, Boreal Chickadee, Chestnut-backed Chickadee

9

flycatchers = Pacific-slope Flycatcher, Ash-throated Flycatcher

10 swallows = Tree Swallow, Violet-green Swallow
11 bluebirds = Western Bluebird, Mountain Bluebird
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Mammalian wildlife tree user guilds that consume forest pests
(adapted from Machmer and Steeger 1995)
Wildlife Tree User
Guild

Aerial-foraging bats

Terrestrial and
arboreal rodents

Carnivores

Guild Members

Predator Example

Myotis spp.1,
Big Brown Bat,
Silver-haired Bat,
Pallid Bat,
Hoary Bat

Big Brown Bat

mice2, squirrels3
chipmunks4,
Southern
Red-backed Vole,
Bushy-tailed
Wood Rat

Red Squirrel

weasels5, Marten,
Fisher, Ermine,
Spotted Skunk,
Black Bear,
Racoon

Marten

Prey Example

beetles, moths

moths (e.g., spruce
budworm)

rodents,
rabbits,
hares

General Remarks

•

all 13 species in this group are insectivorous

•

investigations of specific pest species
consumed are under way

•

insects comprise part of the diet of at least 6
of 12 species in this group; 4 species are
known to consume pest insects

•

fungi is the predominant food for several
species

•

small to medium-sized mammals (many of
which are considered pests) are the firstranked foods for 5 of 8 species in this group

1

Myotis spp. = California Myotis, Western Small-footed Myotis, Western Long-eared Myotis, Keen’s Long-eared Myotis, Little Brown Myotis,
Northern Long-eared Myotis, Long-legged Myotis, Yuma Myotis

2

mice = Deer Mouse, Columbia Mouse, Sitka Mouse

3

squirrels = Flying Squirrel, Douglas Squirrel, Red Squirrel

4

chipmunks = Yellow-pine Chipmunk, Least Chipmunk, Red-tailed Chipmunk, Townsend’s Chipmunk

5

weasels = Long-tailed Weasel, Least Weasel

Wildlife tree users eat forest pest species and therefore reduce the damage incurred by
these pests. However, this does not tell us whether wildlife tree users can in fact control the
abundance of certain pests. Some of the best evidence for this type of control comes from
the bark-foraging guild.
Three-toed, Black-backed, and Hairy Woodpeckers eat mainly insects, and in winter they
specialize on wood-boring beetle larvae. They use their chisel-shaped bills to drill beneath
the bark and then extract the larvae with their unique tongues (Figure 3). Three-toed
Woodpeckers show impressive rates of consumption using this feeding technique. During a
spruce beetle outbreak, their stomachs contained an average of 915 beetles per bird, with
each bird filling its stomach to capacity several times a day. Many studies show that
woodpeckers can impact beetle populations; they respond directly to beetle outbreaks
by including more beetles in their diet and by aggregating in outbreak areas, especially
in winter.
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Most woodpeckers have very long tongues that wrap around the skull when retracted
(right). When extended (left), they can probe deep into holes drilled into trees. The
tip of the tongue is barbed and coated with sticky saliva to help extract prey.
Figure 3. Specialization of woodpecker tongues (adapted from Ehrlich et al. 1988).

Woodpeckers also increase beetle mortality indirectly through their feeding activities. The
process of excavating beneath the bark alters the microhabitat of the beetle larvae, making
them more susceptible to temperature extremes, dessication, and attack by parasitic or
predaceous insects. Other predators (e.g., Brown Creeper, Red-breasted Nuthatch) are also
drawn to “woodpeckered” bark where they can access beetle larvae. Both the direct and
indirect effects of woodpecker feeding activity contribute to the biological control of
bark- and wood-boring beetles.
In general, cavity-nesting birds play an important role in maintaining insect pests at low
levels by delaying the onset of an insect outbreak and accelerating its decline. Their main
benefit lies in preventing outbreaks rather than in controlling established outbreaks. The
feeding habits of aerial-foraging bats suggest that they too could play a significant role in
controlling insect pests. Maintaining healthy populations of all of these predators makes
good biological and economic sense.
Wildlife tree-dependent rodents are usually considered as pests which impede
reforestation. This perception is changing as we learn more about the role these species
play in a complex cycle integral to the health of our forests (Figure 4). In the process of
feeding, forest rodents disperse spores of mycorrhizae (“fungus-root”) which are
associations between fungi and the roots of plants. Virtually all commercially-valuable
trees in B.C. (e.g., pine, fir, spruce, larch, hemlock) depend on these root-inhabiting fungi to
absorb adequate nutrients for growth.
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NESTING,
DENNING

Fungi grow
and produce
fruiting bodies

Small mammals
feed on fungal
fruiting bodies on
the forest floor

FEEDING

Pellets containing
fungal spores are
deposited on the
forest floor

Fungi and host
trees exchange
nutrients

Spores establish new
fungal colonies or fuse
with existing colonies

Figure 4. Root-fungus–small mammal interrelationships (adapted from C. Maser 1988).

Some wildlife tree-dependent rodents (e.g., flying squirrel, southern red-backed vole) rely
on fungi for food, especially in winter. In turn, those mycorrhizal fungi that produce their
fruiting bodies underground rely on small mammals for spore dispersal. Small mammals
smell and dig up nutritious fungal fruiting bodies. Once eaten, fungal spores pass through
the rodent digestive tract and are excreted into pellets. Spores within these pellets can
establish a new fungal colony on a tree root system. By dispersing spores, small mammals
act as a critical link in a cycle that promotes the growth and survival of our forests.
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Wildlife tree users play a significant role in the transport of other materials within forest
ecosystems. Small mammals collect and eat several kilograms of seeds annually. Many
seeds are adapted to passage through the digestive tract, and substances contained in
rodent pellets (e.g., yeast, nitrogen-fixing bacteria) encourage seedling establishment and
growth. In the process of digging, small mammals mix soil layers and improve the
properties of the soil for seedling establishment. Ground-foraging birds (e.g., House Finch,
Common Grackle) also disperse seeds. Birds and bats are important transporters of
nutrients because of their mobility. Bat feces are very rich in nitrogen and contribute to the
nutrient content of roost trees and entire forest ecosytems.
Forest birds and mammals have been implicated in the transport of tree pathogens
(e.g., dwarf mistletoe) and the impact of this transmission on forest health needs to be
investigated.
Through their excavations, primary cavity excavators provide other wildlife with nesting,
roosting and feeding opportunities. Ultimately, they accelerate the rate of tree
decomposition and nutrient cycling in forest ecosystems.

NOTES:

1 – 30
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Section Two

WILDLIFE/DANGER TREE ASSESSMENT
Learning Objectives
• What is a Dangerous Tree?
• Level of Disturbance
• Site Assessment Overview
• Visual Tree Inspection
• Dangerous Trees Along Roadsides
• Tree Defect Failure Potential Rating
• Detailed Tree Assessment
• Overall Tree Danger Rating
• Safety Procedures
• No-work Zones
• Marking and Documentation
• Assessing Trees in High Stem
Density Sites
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WHAT IS A DANGEROUS TREE?
In the past, the term “snag” has been synonymous with “danger” and was historically
defined in forestry operations as a standing dead or dying tree over 3 metres in height.
However, not all snags are dangerous and live trees often have defects that are hazardous
to workers. Consequently, the term “snag” has been replaced with “dangerous tree” in
WCB regulations (sec. 26.1).
The following definition of “dangerous tree” now applies:
A DANGEROUS TREE...
...is any tree that is hazardous to people or facilities because of:
• location
• lean
• physical damage
• overhead hazards
• deterioration of limbs, stem or root system
• a combination of the above.
With reference to dangerous trees and the work place, Workers’ Compensation Board
regulation 26.11 (1) (see also Appendix 3) states: If work in a forestry operation will expose a
worker to a dangerous tree, the tree must be removed. This regulation only applies if trees are
dangerous AND workers are exposed to that danger.
The procedures for determining whether a tree is dangerous to workers under various
levels of disturbance, and the appropriate steps and safety procedures for avoiding the
hazard, are described in the following sections.

DETERMINING TREE DANGER RATING
There are four steps required to determine tree danger rating:
STEP 1 Determine level of ground or tree disturbance and type of work activity.
See Tables 1 and 1A.
STEP 2 Conduct site assessment overview. Refer to Table 2.
STEP 3 Conduct visual tree inspection. See Tables 3, 4, 4A and 5.
STEP 4 Make the appropriate safety/management decision (Safe or Dangerous).
Note:

Generally, priority for assessment and retention should be given to trees with
moderate to high wildlife tree habitat value. Refer to Section 1 of this module.
This 4-step process is summarized in flowchart form on the following page.
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Wildlife/Danger Tree Assessment Process Summary
Note: Factor wildlife tree habitat value into decision of whether to retain assessed trees

Conduct site assessment overview

Determine level of disturbance/type of work activity and windspeed disturbance
equivalencies (refer to Tables 1 and 1A)

Level 4 disturbance

Level 1 disturbance

(refer to Table 5)

(refer to Table 3)

S = safe
if tree is one of the following:

D = dangerous
if tree has one or more of the following
significant hazard indicators:

• class 1 tree (all species)

• insecurely lodged trees or hung-up limbs
•or tops (consider size and height above
• ground)

• class 2 trees with NO structural defects
• (all species) (wind- or snow-snapped
• green trees, light fire scorching)

• highly decadent or unstable (e.g., >50%
• cross-section area stem damage or •
• >50% lateral roots damaged/unsound)

• class 2 cedar with LOW failure potential
• defects
•
•
•
•

• recent lean >15% toward work area AND
damaged root system/anchoring soil
layer
All other trees = S (Safe)

NO

class 3 conifers with NO structural defects
(tree recently killed by insects, climate
or light intensity fire—no structural • •
damage, decay or failure potential)
D = Dangerous all other trees
(fall tree; create a no-work zone; or remove
hazardous parts)

Level 2 disturbance
Level 3 disturbance

YES

Do any trees have dangerous defects?
(refer to Tables 4 and 4A)

S = Safe (retain tree)

2–4
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D = Dangerous
(fall tree; create a no-work zone;
or remove hazardous parts)
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STEP 1:
Level of Disturbance
Various work activities are associated with differing levels of disturbance. Activities rated
as low disturbance create minimal ground or tree disturbance and as a result, expose
workers to very little danger. However, as the level of disturbance increases, so does the
potential danger. As a result, fewer activities are appropriate around potentially dangerous
trees under situations of high ground or tree disturbance (e.g., helicopter logging), or
where exposure to people and facilities is of long or constant duration (e.g., campgrounds).
Table 1 relates level of disturbance (1 – 4 = “low, medium, high, very high”) with various
work activities. Table 1A describes wind speed disturbance equivalencies.
Very low risk activities
Some activities result in negligible levels of ground or tree disturbance, and have low
exposure time to potential tree hazards. Consequently the risk of injury due to tree hazards
is very low. For the most part these are field reconnaissance activities that involve foot
travel and survey or layout work, or travel on roads and trails with light vehicles (pickups,
ATVs) to work areas. These include:
• forest surveys
• stand reconnaissance
• tree marking
• road and cutblock engineering and layout
• general light vehicle travel (pickups, ATVs)
• foot travel (walking, hiking, horseback riding).
For these situations, workers should keep a “heads-up” and stay away from any obvious
overhead tree hazards (e.g., insecurely lodged trees; hanging tops or limbs), and observe
standard operating procedures for windspeed work shutdown.
For further details, see Table 3.
NO pre-work site inspection is required for the very low risk activities listed above.
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Table 1.

Levels of disturbance for unprotected workers in various work activities

Wind Speed
Equivalency (km/h)

Level of
Disturbance*

1

Example Types of Work Activities
•

tree planting

•

brushing

•

tree pruning (stems <20 cm dbh)

•

use of light-duty machinery (e.g., weed whips, brush saws)

•

road travel with heavy vehicles (>5500 kg GVWR) on ballasted and compacted roads

•

road travel with heavy vehicles (>5500 kg GVWR) on non-ballasted, non-compacted roads

•

maintenance or construction activities without heavy equipment (e.g., small machines
such as “bobcats”)

•

tree pruning (stems >20 cm dbh)

•

juvenile spacing or slashing (stems <15 cm dbh)

•

tree bucking

•

fire control with hand tools and/or water hoses

•

tree falling (any tree >15 cm dbh)

•

cable yarding

•

ground skidding

•

mechanical harvesting and forwarding

•

helicopter logging (lift <2200 kg) with workers exposed to rotor wash

•

use of light and intermediate helicopters where workers are exposed to rotor wash
(e.g., helipads)

•

mechanical site preparation with heavy machinery

•

maintenance or construction activities with heavy equipment

•

trees adjacent to corridors in partial-cut cable logging operations

•

harvesting operations in structurally damaged stands (e.g., wildfire burns)

•

blasting

•

helicopter logging (lift >2200 kg) with workers exposed to rotor wash

•

use of medium and heavy helicopters where workers are exposed to rotor wash

<40

2

40–65

+ 65

*

3**

4

A dangerous tree assessment is only valid for the lowest level of disturbance at which the assessment has been done.

** If trees CANNOT be felled and yarded away from adjacent standing timber, then default to Level 4 disturbance.

2–6
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Table 1A should be used to determine Level of Disturbance Windspeed Equivalency. For
example, where an assessment has been conducted for level of disturbance 1 or 2, constant
winds or frequent gusts (as opposed to infrequent gusts) which exceed 40 km/h during the
work activity render the initial assessment invalid.
Therefore, in order to work under higher wind conditions, either stop work or reassess
the potentially dangerous trees to an appropriate higher level of disturbance.
In addition, trees can initially be assessed at a higher level of disturbance in order to
compensate for expected higher winds during the period of work activity, or because the
work activity itself may change (e.g., cable logging level 3 becomes heavy lift helicopter
with chokerman level 4).
Table 1A.

Influence of wind speed on level of disturbance

Wind Speed (km/h)

Description

Level of Disturbance Equivalency

0–40

light breeze (dust and loose paper raised; small branches move)
to fresh breeze (small trees sway; tops of large trees sway)

1–2

40–65

strong breeze (small branches fly in the air; whole tree in motion;
resistance felt when walking against wind)

3

65+

gale (branches broken off trees; walking impeded)

4

Summary of Assessment Requirements
All work activities EXCEPT those defined as “very low risk” require a pre-work inspection
by a qualified person to determine if there are any trees that might endanger workers. See
summary of requirements below.
• Very Low Risk Activities—No pre-work site inspection is required.
• Level 1 Disturbance Activities—A pre-work inspection by a qualified person is
required. If trees with significant tree hazards (see Table 3) are observed, the
appropriate safety procedures must be taken (see p. 2–16).
• Level 2, 3 or 4 Disturbance Activities—A pre-work inspection by a qualfied person is
required. If “suspect” trees (see Table 4, 4A, 5) are observed by a qualified person, then
further assessment by a certified danger tree assessor is required and the appropriate
safety procedures taken if these trees are being considered for retention, AND before
work activities begin.
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STEP 2:
Table 2.

Site Assessment Overview (for all tree species)

Prior to going out to the field, review all available information relevant to the site (e.g.,
recent air photos, forest cover and terrain maps, silviculture prescriptions and stand
management prescriptions, etc.).
How to use this table: The following site/stand factors should be reviewed during a walk
through of the site, prior to individual tree inspection. The site overview provides a context
for inspection of individual trees (i.e. it will identify overall site problems such as damaged
stands or root rot). Information and site/stand indicators found in the site overview can
provide clues as to the condition and potential danger of individual trees.
Site/Stand Factors

Stand history and condition

Hazard Indicators/Influences
•

evidence of past tree failure

•

disturbance history (natural or human-caused, including wildfire damage;
age, condition and location of mechanically harvested “stubs”)

•

general age, condition and density

•

tree species composition

•

evidence of root and/or stem diseases

•

high snow or ice loading

•

high rain fall periods

•

high water table

•

evidence of water damaged/decayed roots

•

area prone to flooding

•

topography

•

prevailing winds

•

evidence of significant windthrow

•

area of high or recent exposure

•

stems with height/diameter ratio >100 (i.e., very tall, slender stems)

•

saturated soils

•

shallow soils

•

restricted rooting depth

•

fine textured soils

•

stress cone crop

•

thinning foliage

•

chlorosis

•

rounded crown

•

small live crown (<20% of tree height)

Resinosis

•

higher than normal stem or basal pitch flow

Tree lean

•

trees recently leaning due to windstorm, root damage, shifting root mat
or other causes

Additional site-specific factors

•

based on local knowledge (e.g., soil or slope instability)

Common rain, snow and ice conditions

Flooding

Windthrow potential

Crown condition

2–8
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STEP 3:
Visual Tree Inspection
The determination of tree safety/danger is generally a visual process. Careful observation
of tree defects can generally result in determination of an individual tree’s failure potential
and resultant safety decision within several minutes. However, where visual inspection
identifies questionable root stability or shell thickness and where the results of the visual
inspection are inconclusive, a detailed assessment involving root probing and/or stem
sampling will be necessary.

Detailed Assessment
A detailed assessment is required only if:
• visual inspection is inconclusive as to the safety of a tree; and
• the tree is planned for retention.
The following should be determined during detailed assessment:
1. Average stemwood shell thickness;
2. Root condition.

NOTE:
Results of the detailed tree assessment (e.g., actual sound stemwood shell thickness)
can, in some cases, override the failure potential rating determined from visual
inspection of a particular tree defect. For example, the extent of decay due to an isolated
conk at the base of a tree could be determined by increment-boring the affected area.
However, this will generally be an exceptional practice.

Tree Hazards
A tree can be potentially dangerous if it has defects in its top, branches, stemwood or root
system. The degree of hazard will vary with the size of the tree, type and location of the
defect, tree species, and nature of the target or work activity.
The wildlife/danger tree assessment process requires that assessors identify tree hazards
and know how to recognize, evaluate and manage for all types of hazards.
Live or dead tree defects
Tree defects can be separated into three categories: top and branch defects, stemwood
defects, and root and butt defects.
Tables 3–5 provide a summary of tree defects associated with live or dead trees. On the
following two pages are diagrams of each major tree defect.
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Common Dangerous Tree Indicators

Dead forked top with crack at the
union
Lightning scar
Nest cavity

Witches’ broom

Large dead limb
Broken or hanging limb
Stem scar
Butt canker

Split trunk
Fungal fruiting bodies (conks)
Basal fire scar
Mushrooms indicating root rot
Cut or burned root

2 – 10
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Eight Generalized Tree Defects That Influence Tree Failure
(for further description, see Tables 3–5)
Hazardous tops (HT)

Dead limbs (DL)

proportion of

➔

tree height

Witches’ broom (WB)

Spike top that
resulted from an
old top breakage

Split trunk (ST)

>2 cm width and
>25% into stem

Stem damage (scarring or butt rot) (SD)

Butt and stem cankers (CA)

Fungal fruiting bodies
(conks and mushrooms) (CM)

Thick sloughing bark (SB)

Heart rot decay
column extending
above and below
conk. Distances
indicated are a
general rule of thumb.
Note the circular
woodpecker nest
cavity below the conk.
(drawing not to scale)
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Tree Lean and Root Condition must also be evaluated as part of the Visual Inspection
Process (STEP 3). Specific failure potential criteria for Tree Lean and Root Condition are
described in Tables 3–5.

Tree Lean
Tree lean may be recent or long-standing. Long-standing lean trees have often
subsequently grown a vertical top in the time since the lean occurred. Live leaning trees
develop tension and compression wood at stress points, to aid in support. They also
develop a reinforced root system, where disturbed, to compensate for prior damage. Unless
the roots are disturbed further or decay is present, the potential for failure of long-standing
leaning trees is low, and such trees need not be considered a hazard.
10% = 5°

15% = 8°

Recently-leaning trees are tilted over their entire length.
Since there is no evidence of reinforcement of the root
system or bole wood, assessors must assume potential
hazard.
Assessors should also identify other rooting
problems such as shallow roots or substrate,
damaged or decayed roots, lifted roots, or
history of windthrow.
Sweep is defined as the curvature or distortion of the
stem, and is often associated with competition for sunlight,
snowpack and steep slope conditions. Sweep should not
be confused with lean. Sweep has no decay or soundness
significance and is not a hazard indicator.
Slope is an important determinant of the direction of
falling, and how far and with what force a tree will roll or
slide after falling. Wildlife/danger trees falling on slopes
may travel farther than the length of the tree.

2 – 12
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Stemwood Condition (only if required for Detailed Tree Assessment)
The relative thickness of the outer shell of the tree in proportion to the tree’s diameter
provides an indication of the “columnar” strength. When the thickness of the shell of
sound wood is insufficient for a tree’s diameter, the failure potential can be said to be high.
At least three cores should be taken from stems >40 cm dsh (diameter at stump height,
which is approximately 30 cm above ground on the high side of the tree), to ensure that
the required stem shell thickness is present. Look for signs of decay or weakness and bore
the stem adjacent to those areas.
Trees with a sound average stemwood shell thickness <30% of the tree radius have
a high failure potential (see Tables 4, 4A and 5).

NOTE Sound wood is any wood that is firm, with no evidence of “punkiness.” The wood
is usually fairly light and uniform in colour, and growth rings are distinct. An
increment core remains intact—it has a smooth texture and usually snaps when
broken, and doesn’t dent under fingernail pressure.
Caution: In certain dead trees in Classes 3–7 (especially white and ponderosa pine), the
sapwood often deteriorates more quickly than the heartwood. The unsound
sapwood must be included when determining the required shell thickness.

NOTES:
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The procedure for determining required shell thickness (RST) which must be compared to
actual shell thickness (AST) is as follows:
1. Measure diameter at stump height (dsh) at 30 cm above ground level, measured on the
high side if the ground is sloped, or at a specific position of weakness on the bole.. This
measurement is made outside the bark. For thick-barked Douglas-fir, ponderosa pine,
western larch and cottonwood, a deduction for bark thickness should be made to
determine the actual diameter of the shell. Most other tree species have relatively thin
bark and do not need a deduction for bark thickness. An assessor, however, may make
bark thickness deductions any time it is appropriate.
2. Divide diameter inside bark by 2 to determine radius.
3. Multiply the radius by 0.3 to determine required shell thickness (RST). The RST is 30%
of the tree radius (RST = radius X 0.30).
4. Bore tree at stump height or selected point of stem weakness (average of two or more
borings may be required) to determine actual average shell thickness (AST).
5. Compare RST with AST. If the AST is equal to or greater than (>) the RST, the stemwood
condition is considered sound (S). If the AST is less than (<) the RST, the stemwood
condition is dangerous (D).
Example 1: tree with extensive heartrot

Example 2: tree with saprot decay and
some inner heartrot

1. DSH = 70 cm
2. 70 cm ÷ 2 = 35 cm radius

1. DSH = 32 cm

3. 35 cm x 0.3 = 10.5 cm = RST. The required shell thickness
(RST) of this tree is 10.5 cm.

2. 32 cm ÷ 2 = 16 cm radius

4. A core from this tree shows that the outer core of sound
wood (actual shell thickness or AST) is only 9 cm.
5. 9 cm AST <10.5 cm RST, therefore the stemwood condition
of this tree is dangerous (D).

3. 16 cm x 0.3 = 4.8 cm= RST. The required shell thickness
(RST) of this tree is 4.8 cm.
4. A core from this tree shows an unsound outer shell of 4 cm,
and an unsound central core of 4 cm, with 10 cm of sound
wood in between. The actual shell thickness (AST) is 10 cm.
5. 10 cm AST > 4.8 cm RST, therefore the stemwood condition
of this tree is safe (S).

2 cm

10

4

r = 35 cm

9 cm: sound

2 – 14
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Root Condition (only if required for Detailed Tree Assessment)
Root condition is assessed at the root collar (as close to the ground as possible) using an
increment borer or appropriate sharp probing instrument.
First, count the number of major lateral roots. Increment cores should then be taken until
>50% of the major lateral roots are shown either to be decayed or free from decay
(Example 1). Borings or probings are made into the lateral roots at a downward angle of
≈45° (Example 2). Root excavation and chopping into the roots with a Pulaski may cause
unnecessary damage and destabilize the tree, thus this practice should be avoided.

Example 1:

Example 2:

dead or decaying roots

This tree has 5 major lateral roots. Cores
were taken until it was found that 3 roots
had decay. The tree receives a high failure
potential rating for root condition.

Core probes should be made at a 45° angle
into the major lateral roots to assess root
soundness. If possible, check the underside
of the roots for any decay.

NOTE:
Trees with >50% of lateral roots damaged, burned or decayed have a high failure
potential rating (see Tables 3 - 5 for specific root failure criteria for the corresponding
level of disturbance). This condition should not be confused with roots where the soil
duff layer has been scraped or burned away – merely exposing the roots, not
damaging them.

• Wildlife/danger trees on shallow soils over bedrock or hardpan, or with high water
tables, will have shallow root systems. Also look for root pull and cracked or lifting soil
mats. These will become more hazardous over time and should be examined carefully
before work activities begin.
• Trees growing in or near areas where root disease is present are likely to be infected as
well. Watch for stand openings associated with uprooted trees, standing trees with thin
or discoloured crown foliage, and fruiting bodies of root disease-causing fungi near the
base of trees.
• Watch for leaning trees or trees on steep slopes which have damaged roots. Damaged
roots on the “up-slope” or “up-lean” side of the tree increase the likelihood of tree
failure.
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Table 3 describes the three significant tree hazards which indicate a high failure potential
and therefore a Dangerous rating for level 1 disturbance/work activities—lesser hazards
(as described in Tables 4–5 and Appendix 7) can be rated Safe for level 1 activities. In most
cases a site assessment overview conducted by a qualified person will be sufficient to
identify the significant tree hazards at level 1.
Table 3. Danger Tree Assessment Process for Level 1 Disturbance Activities—Significant Hazard
Indicators
D = dangerous

S = safe

if tree has one or more of the following significant tree hazards:
•

insecurely lodged trees, or hung-up limbs or tops (consider size
and height above ground)

•

highly decadent or unstable (e.g., >50% cross-section
area stem damage, or >50% lateral roots damaged/unsound)

•

recent high lean (>15% toward work area) AND damaged root
system/anchoring soil layer

all other trees

The qualified person must be sufficiently experienced and/or trained to be able to
recognize and ensure workers avoid exposure to the above significant hazards. Crews
should be instructed to keep a “heads-up” for any of the 3 significant hazards and to stay
away (generally greater than 1.5 defect lengths) from any trees showing these hazards.
However, any trees that the qualified person determines or suspects to be dangerous
must be dealt with as follows BEFORE any workers enter that area:
• have tree(s) or hazardous parts removed
• flag a no-work zone of appropriate size and shape around tree(s) and instruct workers
to stay out of this area (generally 1.5 defect lengths in size).
Work crews must also observe wind speed conditions. After winds exceed 40 km/h, crews
cannot be near any trees which might be suspect unless they have first been rated as safe by
a certified danger tree assessor for the equivalent wind speed rating (see Table 1A).

2 – 16
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Structurally damaged sites
A structurally damaged site is one which contains trees which have been severely and
extensively damaged to the extent that a qualified person decides there is an undue risk
of tree failure in the stand or site (e.g., a wildfire burn).
If work is required WITHIN 1.5 defect lengths of locations which are known or likely to
contain defective, structurally damaged trees, then a certified danger tree assessor must
assess the work area PRIOR to work commencing in order to identify any trees which
are dangerous and to implement the appropriate safety procedures.

NOTES:

NOTE
Tree defect descriptors that indicate a DANGEROUS tree rating are summarized
in Tables 4 and 4A. Use these tables to determine which trees are rated dangerous
for levels 2 and 3 disturbance activities respectively. Table 5 describes the only
types of trees that are safe for retention in level 4 disturbance activities. The
defects described in these tables are those that would cause likely injury if they
were to fail. Therefore, consider the size of the defect and its height above ground.
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• Hung-up limbs

• Hung-up limbs
Brooms >1 m diameter on dead branches with
evidence of decay, cracking or failure (dead branches
and brooms may be on the ground)

• Hung-up limbs

>50% of butt or stem circumference as a perennial canker
face

• Any heartrot fungus present
Exception: For veteran and dominant trees, if
Phellinus pini conks present BUT NO other visible
defects/damage to stem that allow oxygen exchange
(e.g., broken top, scarring, nest cavity, etc.) = SAFE;

Butt and stem cankers (CA)

Fungal fruiting bodies (CM) **
(conks and mushrooms)

In Douglas-fir and ponderosa pine, treat sloughing sapwood according to the bark failure potential criteria

If identity of wood decay fungus cannot be determined (e.g., saprot or heartrot), then default to Dangerous rating. Where Phellinus piniis present, if the stem has structural damage such as a broken top or scarring which allow oxygen exchange or other stress indicators (e.g.,
resinosis, damaged roots), OR if there are conks distributed along the bole length, then default to Dangerous rating.

**

Average sound stemwood shell thickness <30% of tree
radius

*

NOTE: Structural weakness includes decay, cracking, breakage, embedded bark or cracking at forks or multiple stem unions, presence of conks, stem scars, and woodpecker cavities.

Average sound stemwood shell thickness <30% of tree
radius

Average sound stemwood shell thickness <30% of tree
radius

Average sound stemwood shell thickness
<30% of tree radius

Average stemwood shell thickness
(for Detailed Tree Assessment)

Occurrence of any of the following: root pull, lifting root
mat; visible decay or damage to roots affects >50% of
lateral roots.

Occurrence of any of the following: root pull; lifting
root mat; visible decay or damage to roots affects
>50% of lateral roots

Occurrence of any of the following; root pull; lifting
root mat; visible decay or damage to roots affects
>50% of lateral roots

Occurrence of any of the following: root pull; lifting root
mat; visible decay or damage to roots affects >50% of
lateral roots

Root inspection

Lean >10% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

Lean >10% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

Lean >10% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

Lean >10% toward target/work area AND tree has rooting
problems (e.g., damaged roots; shallow, compacted or
wet soils; cracked or lifting root mat; steep slope)

Tree lean
(for class 4–8 trees)

Lean >15% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

Lean >15% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

• Any heartrot fungus present
• Sap-rotting fungi present on any trees <30 cm dbh
where saprot width is >5cm

• Any heartrot fungus present
• Sap-rotting fungi present on any tree <30 cm dbh
where saprot width is >5 cm

n/a

>50% of butt or stem circumference as a canker face
on a dead tree

n/a

n/a

Lean >15% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

Lean >15% toward target/work area AND tree has rooting
problems (e.g., damaged roots; shallow, compacted or
wet soils; cracked or lifting root mat; steep slope)

Tree lean
(for class 1–3 trees)

• Sap-rotting fungi present on any tree <30 cm dbh
where saprot width is >5 cm

Class 5 trees: Large pieces of bark separated and
sloughing from bole of tree

n/a

• Bark n/a

Class 6–8 trees: Large pieces of bark or sapwood separated
and sloughing from bole of tree*

Thick sloughing bark or sloughing
sapwood (SB) (bark applicable to
Douglas-fir, larch, ponderosa pine
and cottonwood >50 cm dbh)
• Long slabs of sloughing sapwood hanging from bole
of tree

>25% of tree cross-sectional area damaged, burned,
scarred or fractured

>25% of tree cross-sectional area damaged, burned,
scarred or fractured

>50% of tree cross-sectional area damaged, burned,
scarred or fractured

>25% of tree cross-sectional area damaged, burned, scarred
or fractured

Stem damage (SD) (includes
scarring, fire damage, machine
damage, animal damage or butt rot)

Crack or split >2 cm wide extending 25% of tree
diameter into stem AND evidence of advanced decay in
surrounding stemwood

Crack or split >2 cm wide extending >50% of tree
diameter into stem AND evidence of advanced decay in
surrounding stemwood

Crack or split >2 cm wide extending >25% of tree diameter
into stem AND evidence of advanced decay in surrounding
stemwood

Split trunk (ST) (includes frost,
lightning, wind-induced and
impact-induced cracks)

Crack or split >2 cm wide extending >25% of tree
diameter into stem AND evidence of advanced decay in
surrounding stemwood

n/a

n/a

• Dead limbs >10 cm diameter (including “scaffold
branching”) with structural weakness

• Class 2 and 3 trees: >20% dead top AND
EVIDENCE of structural weakness
• Dead limbs >10 cm diameter with structural
weakness

All tree classes: Dead top as spike, V-shaped fork or
multiple stems >30% of tree height AND EVIDENCE of
structural weakness

• Dead limbs >15 cm diameter with structural
weakness

Broad-leaved deciduous
All tree classes: Dead top (any size) as fork,
co-dominant or multiple stems with structural
weakness

Hemlock, true firs
• Class 4 and 5 trees: Dead top as spike, fork or
multiple stems >20% of tree height; OR

Western redcedar, yellow cedar

Brooms >1 m diameter on dead branches with evidence of
decay, cracking or failure (dead branches and brooms may
be on the ground)

• Hung-up limbs

• Dead limbs >10 cm diameter with structural weakness

• Class 2 and 3 trees: >30% dead top AND EVIDENCE
of structural weakness

• Class 4 and 5 trees: Dead top as spike, fork or
multiple stems >30% of tree height OR

Douglas-fir, larch, pines, spruces

Species Group

Witches’ broom (WB)

Dead limbs (DL)

Hazardous top (HT)

Defect Category

NOTE: Any tree defects as described in the boxes below will be rated as DANGEROUS for level 2 disturbance. Trees with lesser defects can be
rated SAFE for level 2—care should be taken not to brush these trees and to fall and yard away if possible.

Table 4. Dangerous Tree Criteria for Level 2 Disturbance Activities

Hemlock, true firs

• Any heart rot fungi present

Fungal fruiting bodies (CM) (conks
and mushrooms) **

Bark n/a

Average sound stemwood shell thickness <30% of tree
radius

Average sound stemwood shell thickness <30% of tree
radius

Average sound stemwood shell thickness
<30% of tree radius
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Perennial cankers are generally circular to lens-shaped cankers that can persist for years, and slowly expand at about the same rate as the radial growth of the affected live tree. They gradually take on a sunken appearance as tissues under the dead cambium and do not
grow along with the surrounding wood. They are sometimes called “exploding cankers.”

If identity of wood decay fungus cannot be determined (e.g., saprot or heartrot), then default to Dangerous rating. Where Phellinus piniis present, if the stem has structural damage such as a broken top or scarring which allow oxygen exchange or other stress indicators (e.g.,
resinosis, damaged roots), OR if there are conks distributed along the bole length, then default to Dangerous rating.

**

Average sound stemwood shell thickness <30% of tree
radius

Occurrence of any of the following: root pull or lifting
root mat; visible damage or decay to roots affects
>25% of lateral roots.

Lean >10% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

Lean >15% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

• Sap-rotting fungi present on trees <60 cm dbh
where saprot width is >6 cm

• Any heartrot fungi present ; OR

• >50% of butt or stem circumference as a canker face
on a dead tree

• >20% of butt or stem circumference as a perennial
canker face*

Large pieces of bark separated and sloughing from
bole of tree

• >25% of tree cross-sectional area damaged, burned,
scarred or fractured

Crack or split >2 cm wide extending >25% of tree
diameter into stem AND evidence of decay in
surrounding stemwood

*

NOTE: Structural weakness includes decay, cracking, breakage, embedded bark or cracking at forks or multiple stem unions, presence of conks, stem scars, and woodpecker cavities.

Average stemwood shell thickness
(for Detailed Tree Assessment)

Occurrence of any of the following: root pull or lifting
root mat; visible damage or decay to roots affects >25%
of lateral roots

Root inspection

Occurrence of any of the following: root pull or lifting root
mat; visible damage or decay to roots affects >25% of
lateral roots

Lean >10% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

Occurrence of any of the following: root pull or lifting
root mat; visible damage or decay to roots affects
>25% of lateral roots

Lean >15% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

• Sap-rotting fungi present on trees <60 cm dbh
where saprot width is >6 cm

n/a

Lean >10% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

• For candelabra-branched trees, where candelabras are
predominantly on lean side of tree—lean >10%
toward target/work area and tree has rooting
problems

• Lean >15% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

• Long slabs of sapwood hanging from bole of tree

Lean >10% toward target/work area AND tree has rooting
problems (e.g., damaged roots; shallow, compacted or
wet soils; cracked or lifting root mat; steep slope)

Lean >15% toward target/work area AND tree has
rooting problems (e.g., damaged roots; shallow,
compacted or wet soils; cracked or lifting root mat;
steep slope)

• Sap-rotting fungi on trees <30 cm dbh where saprot
width is >3 cm

Tree lean (for class 4–8 trees)

Tree lean (for class 1–3 trees)

• Any heartrot fungi present ; OR

n/a

>50% of butt or stem circumference as a perennial
canker face *

Butt and stem cankers (CA)

Exception: For veteran and dominant trees, if
Phellinus pini conks present BUT NO other defects
or damage to stem that allow oxygen exchange
(e.g., scars, broken top, nest cavity) = SAFE

n/a

n/a

Large pieces of bark or sapwood separated and sloughing
from bole of tree

Thick sloughing bark or sloughing
sapwood (SB) (only applicable to
Douglas-fir, larch, ponderosa pine
and cottonwood >50 cm dbh)

Class 4–8 trees: >25% of tree cross-sectional area
damaged, burned, scarred or fractured

Class 2 and 3 trees: >50% of tree cross-sectional area
damaged, burned, scarred or fractured

• >25% of tree cross-sectional area damaged, burned,
scarred or fractured

• >25% of tree cross-sectional area damaged, burned,
scarred or fractured

Stem damage (SD) (includes
scarring, fire damage, machine
damage, animal damage or butt rot)

Crack or split >2 cm wide extending >25% of tree
diameter into stem AND evidence of decay in
surrounding stemwood

Crack or split >2 cm wide extending >25% of tree
diameter into stem AND evidence of decay in surrounding
stemwood

Split trunk (ST) (includes frost,
lightning, wind-induced and
impact-induced cracks)

Class 2 and 3 trees: Crack or split >2 cm wide extending
>50% of tree diameter into stem AND evidence of decay
in surrounding stemwood

• Cracked, decayed, broken or hung-up limbs

• Cracked, decayed, broken or hung-up limbs
n/a

• Dead limbs >10 cm diameter with structural
weakness

Brooms >1 m diameter on live or dead branches AND
evidence of decay, cracking or failure

Class 4–8 trees: Crack or split >2 cm wide extending
>25% of tree diameter into stem AND evidence of decay
in surrounding stemwood

Broad-leaved deciduous
• All tree classes: Dead top (any size) as fork,
co-dominant or multiple stems with structural
weakness; OR dead top >20% of tree height

• Dead limbs >10 cm diameter with structural
weakness

• Class 4 and 5 trees; dead top as spike, fork or
multiple stems >20% of tree height

• All tree classes: Dead top (any size) as spike, fork or
multiple stems with structural weakness; OR

n/a

• Cracked, decayed, broken or hung-up limbs

• Dead limbs >15 cm diameter with structural weakness

• All tree classes:Dead top (any size) as spike,
V-shaped fork or multiple stems with structural
weakness

Brooms >1 m diameter on live or dead branches AND
evidence of decay, cracking or failure

• Cracked, decayed, broken or hung-up limbs

• Dead limbs >10 cm diameter with structural
weakness

• Class 4 and 5 trees: dead top as spike, fork or
multiple stems >30% of tree height

• All tree classes: Dead top (any size) as spike, fork
or multiple stems with structural weakness; OR

Species Group
Western redcedar, yellow cedar

Witches’ broom (WB)

Dead limbs (DL)

Hazardous top (HT)

Douglas-fir, larch, pines, spruces

Any tree defects as described in the boxes below will be rated as DANGEROUS for level 3 disturbance. Trees with lesser defects can
be rated SAFE for level 3—care should be taken not to brush these trees and to fall and yard away if possible.

Defect Category

NOTE:

Table 4A. Dangerous Tree Criteria for Level 3 Disturbance Activities
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class 2 trees with NO structural defects (all species)
(usually wind- or snow-snapped green trees, light fire
scorching).

class 2 cedars with LOW failure potential defects (refer to
table at right)

class 3 conifers with NO structural defects (tree recently
killed by insects, climate or light intensity fire—no structural
damage, decay or failure potential)

•

•

•

Any leave tree that is damaged during the work
activity must be reassessed if work is to continue
within reach of the tree.

(fall tree; create a no-work zone;
or remove hazardous parts)

D = Dangerous all other trees

class 1 tree (all species)

•

if tree is one of the following:

S = Safe

Level 4 disturbance

Lean <10% (5°) toward target/work area and tree
has no rooting problems

No visible problems: no root pull or lifting root
mat. Any visible structural damage to roots only
affects <25% of lateral roots (remaining roots
undamaged)
Total sound stemwood shell thickness >30% of
tree radius

Root inspection

Average stemwood shell thickness
(for Detailed Tree Assessment)

Lean <30% (16°) toward target/work area and tree
has no rooting problems

Tree lean
(for class 1 and 2 trees)
Lean — candelabra branched trees
(for class 1 and 2 trees) (where
candelabras are predominantly on
lean side of tree)

Class 2 trees: <50% of tree cross-sectional area
damaged, scarred or fractured with no evidence of
decay in remaining stemwood

Stem damage (SD) (includes
scarring, fire damage, machine
damage, animal damage or butt rot)

Class 2 trees: Crack or split >2 cm wide extending
<50% of tree diameter into stem; no evidence of
decay in surrounding stemwood

Dead limbs <15 cm diameter with no evidence of
decay, cracking or failure; OR Dead limbs (no size
limit) on class 2 trees with no evidence of decay,
cracking or failure

Dead limbs (DL)

Split trunk (ST) (includes frost,
lightning and wind-induced cracks;
does not include dry checking)

All tree classes: Dead top with spike, V-shaped
fork or multiple stems <30% of tree height, with no
evidence of decay, cracking, failure or other
structural weakness

Western Redcedar, Yellow cedar
Low Failure Potential

Hazardous top (HT)

Defect Category

CLASS 2 CEDAR TREES ARE SAFE IF THEY FIT THE FOLLOWING CRITERIA:

Danger Tree Assessment Process for Level 4 Disturbance Activities

When conducting level 4 disturbance
assessments, only the following four types of
trees are rated safe. All other trees will be rated
Dangerous for level 4 activities.

Table 5.
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STEP 4: Determine Safety Ratings and Appropriate Procedures
Once a tree(s) has been determined to have a dangerous defect, the appropriate safety
procedures must be undertaken. These are described below. A more detailed description of
the complete range of tree defect failure potential ratings (low, medium, high) is found in
Appendix 7.

Safety Procedures (for “suspect” trees that have been assessed)
S • tree safe to work around, retain tree—no removal or modification necessary
• mark tree as Safe (paint or flagging as appropriate)
• monitor tree if appropriate
D • remove tree
• remove dangerous part(s) of tree
• install flagged no-work zone
• mark tree as Dangerous (paint or flagging) if marking is required for work activity
or site
• inform workers of location of no-work zones and trees marked as Dangerous.

NOTES:
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Inspection of Mechanically Cut Stubs
The following guidelines describe the danger tree inspection procedures for mechanically
cut stubs and apply to all forestry activities. Stubs are defined as artificially-created
wildlife trees which have been mechanically cut from class 1, 2 or 3 trees.
• Mechanically cut stubs which have been cut from class 1, 2 or 3 trees DO NOT require
assessment for any forestry activities.
• For the most part, the condition of stubs on block will be determined by a general site
overview plus a visual inspection of a few stubs, conducted by a qualified person.
• As part of the block/site overview conducted by a qualified person, the general age
and condition of stub trees found on the block should be determined. This should be a
very quick process which serves to identify potential hazards, if any. For example,
recently cut stubs from green trees will often be hazard-free. However, where there are
naturally occurring stubs such as class 7-8 trees, or where stubs have been cut from
previously dead trees, these may be dangerous according to the “3 significant hazard
indicators” (as per Table 3). The qualified person should be able to determine this
information and then implement the appropriate safety procedures.
• The above requirements for level 1 activities apply to NON-STRUCTURALLY
DAMAGED blocks/sites. For example, stands which have been severely and
extensively damaged by wildfire, to the extent that a qualified person decides there is
undue risk of tree failure, are considered to be structurally damaged. These stands
must therefore be assessed by a “certified danger tree assessor” before any work
activities commence on site.
• There is NO NEED to map or track the location and condition of stub trees which have
been left on the block and/or assessed.

Dangerous Trees Along Roadsides
Potentially dangerous trees along and within reach of active roads should be assessed
according to the appropriate level of disturbance (e.g., level 1 for heavy vehicle use on
ballasted and compacted roads; see p. 2–5 and Table 1).
Other factors to consider are:
• amount of lean toward road
• distance from road
• slope toward road
• rooting condition
• any hazardous tree defects (e.g., large dead top) that can reach the road.
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NO-WORK ZONES (NWZ)
The purpose of a no-work zone is to protect workers from tree hazards in situations where
the danger tree or parts thereof have not been removed.

NWZs are generally 1.5 times the defect length.
This length can be modified (larger or smaller) depending on
site-specific conditions.

• When the decision has been made to retain a valuable wildlife tree that has been
assessed as dangerous to workers, a no-work zone must be clearly identified and
marked on site. The no-work zone must include all the area on the ground that could be
reached by any dislodged portion of the tree.
• No-work zones will take into account the nature of the hazard and the lean of the tree.
• On steep ground, the no-work zone will be extended downhill to protect workers.
• No-work zones can be adjusted in size depending on the size of surrounding live timber
(e.g., a small danger tree surrounded by much larger trees that “shield” the adjacent area
have a NWZ radius less than 1.5 defect lengths).
• A kick-back area should be included for semicircular no-work zones. The size and shape
of this area is determined by tree lean, condition and form (branching).
The most common types of no-work zones are illustrated on the following pages.

NOTES:
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A. Sound tree, no lean, hazardous top,
flat ground

B. Sound tree with lean, hazardous top,
flat ground

1. Determine the length of top that might
dislodge.

1. Determine the length of top that might
dislodge.

2. Add 1⁄2 of this length, to get a 11⁄2 top
length distance.

2. Add 1⁄2 of this length, to get a 11⁄2 top
length distance.

This distance is the radius of the no-work
zone.

3. Determine from the lean how far from
the base of the tree the top might land.

Dead
top

Dead top

11⁄2 x Top

11⁄2 x Top

11⁄2 x Top

Hazard area
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Hazard area

Wildlife/Danger Tree Assessor’s Course Workbook: Forest Harvesting and Silviculture Module

C. Sound tree with lean, hazardous top,
on slope

D. Unsound or hazardous tree, no lean,
flat ground

1. Determine the length of top that might
dislodge.

1. Measure the height of the tree.

2. Add 1⁄2 of this length, to get a 11⁄2 top
length distance (horizontal distance
from tree).

2. The no-work zone is a circle around
the tree, with a radius of up to 11⁄2
times the height.

3. From the lean, determine how far from
the base of the tree the top might land.
4. On slopes >30%, extend the no-work
zone downslope. This distance must be
determined on a site-specific basis.

Height

11⁄2 x Height

11⁄2 x Height

Dead top

1 1⁄2 x To

Hazard area
p

Down
slope

Hazard area
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E. Unsound or hazardous tree, with
lean, flat ground

F. Unsound or hazardous tree, with
lean, on slope

1. Measure the height of the tree.

1. Measure the height of the tree.

2. Add 1⁄2 of this length to get a 11⁄2 tree
length no-work zone.

2. The no-work zone is a half-circle
extending up to 90° on each side of the
lean, with a radius of 11⁄2 times the
height of the tree.
3. On slopes >30%, extend the no-work
zone downslope. This distance must
be determined on a site-specific basis.

Height

11⁄2 x Height

4. Trees on a >30% slope need to be
carefully assessed for their wildlife
tree value, as the no-work zone
will take up a large part of the
treatment area.

Height

Kick-back
area

Hazard area
11⁄2 x He

ight

Down
slope

Kick-back
area

Hazard area
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5. Where the tree slopes uphill, the
no-work zone should be 11⁄2 time the
tree height going upslope.
6. Where the tree slopes uphill,
depending on the slope of the hill, a
kick-back area will be added on a
site-specific basis.

G. Deciduous, sound tree, no lean,
defective branches
1. Determine the length of defective limbs
that might dislodge.
2. Add 1⁄2 of this length to get a 11⁄2 limb
length distance.
The 11⁄2 limb length distance must be
calculated for all defective limbs on the tree.

Height

1 1⁄2 x H

eight

dead
limb
1

Kick-back
area downslope

1⁄2

11⁄2 x trunk-to-branch-tip distance

Hazard area

Hazard area
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Flagging No-work Zones
The assessor should ensure that all no-work zones are easily identifiable in the field.
Once the no-work zone has been calculated by the assessor, the area should be flagged.
When necessary, flag the inside of the no-work zone with a second color tape to indicate
the centre. This will indicate the orientation of the NWZ to workers.
Flagging should be placed at sufficient intervals so that workers will always be able to see
the NWZ boundary from any position along its perimeter. No forest worker is allowed to
enter the no-work zone except to remove a specific tree hazard (e.g., snag faller enters the
zone to remove a dangerous tree adjacent to the work area).

Wildlife tree patches can function as a no-work
zone, safely incorporating dangerous trees within
or adjacent to the harvest setting.

➜
➜
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Guidelines for Keeping or Removing Danger Trees
• Use experienced fallers.
• Use explosives, where necessary, to fell danger trees too dangerous for hand-falling.
• If wildlife/danger trees are too dangerous to fell safely, install an appropriate-sized no-work
zone around them.
• If no further treatment is expected, leave all wildlife/danger trees.
• Where feasible, fell all danger trees in main part of work area, especially in and along access
and evacuation trails.
• Leave danger trees around perimeter if they lean sufficiently away from present work area
and not into an adjacent work area.
• Leave danger trees around ravines and gullies if lean is away from the work area.
• Remove danger trees above and below roads if they pose a potential hazard to
road activity.

Guidelines for Marking
All “suspect” and potentially dangerous trees assessed by a Qualified Person or a Certified
Wildlife Danger Tree Assessor must be marked in an acceptable manner (either with flagging,
painting and/or a metal tag). Generally, it is best to mark either the Safe trees or the
Dangerous trees, depending on which is the lesser amount (i.e., in recently burned areas with
high stem density where most of the trees are Safe, it is logical to mark only the Dangerous
trees). In some situations it may be desirable to mark both the Safe and the Dangerous trees.
Whichever method is used, all people working in the area should be aware of the marking
procedure and the colours of flagging, paint, etc.
The presence of a “Wildlife Tree” sign on a tree does not necessarily mean that the tree has
been assessed as SAFE. Wildlife tree signs are intended to identify trees with high habitat
value as wildlife trees.

Documentation
The assessor’s name, date of assessment, where the trees are located (e.g., block number) and
how the trees were marked (e.g., painted “S” or flagged) must be documented and attached to
the appropriate plan or opening file. As an option, more detailed information about each
assessed tree can be recorded using the tree assessment data form (see Appendix 6).

Reassessment of Trees
Trees assessed and marked as SAFE must be reassessed if, prior to the work activity
commencing, an intervening winter or major windthrow event has occurred, or if the level of
disturbance has changed from the original assessment (e.g., level 3 heli-log with grapple
becomes level 4 heli-log with chokermen exposed to rotor wash).

June 2001

2 – 29

Assessing Sites With a High Density of Dead or Damaged Trees
• In high stem density sites, such as wildfire burns or insect/disease areas, where
potentially hundreds or thousands of standing dead or damaged trees remain, it is not
practical to assess each tree for safety hazards. In this case, use pre-field stratification of
the block to delineate wildlife tree patches (WTP) where stems can be retained. These
areas will be no-work zones. WTPs facilitate assessment and retention of wildlife trees
in those portions of high stem density blocks showing the greatest potential for wildlife
habitat.
•

When stratifying the treatment unit for WTPs look for:
~ areas containing large standing dead/burned stems; and
~ areas near existing important habitat features such as valley bottom riparian zones,
and hardwood stands.

• WTPs should be flagged in the field (follow same procedure as for marking other
NWZs), and their locations communicated to workers prior to work commencing in the
area.
• The size of WTPs will be determined by:
~ the distribution/proximity of suitable wildlife trees, and according to the wildlife
tree habitat for the site; and
~ logistic variables (time and cost) associated with assessing individual stems in
potentially large areas. Site treatment objectives play an important role in this
decision.
• All dangerous trees outside or along the edges of the WTPs or other no-work zones
should be felled before or concurrent with work activities in these areas.
• When assessing individual trees within strata, special care should be taken to assess the
following variables, which are indicative of potentially hazardous situations:
~ severity of the wildfire burn and time since tree death (note badly charred or
damaged stems and root systems, including any indication of advanced decay as
well as shallow, eroded soils around the tree base);
~ presence of burned stems that were standing dead trees prior to wildfire (these are
often highly unstable); and
~ site-specific conditions that affect stem stability and potential worker safety,
including steep topography, wind exposure and moisture regime (wetter sites may
accelerate the decay process).
• An example of an area stratification is illustrated on the following page.
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Example:

a
a
WTP

NWZ

D

S

WTP

S

S

Assess boundaries based on level
of work activity

Example strata

WTP

S

NWZ

D

Description

Procedures

high density of dead or damaged trees
(e.g., major wildfire) which have higher levels
of tree damage and/or lower habitat value

fall all suspect trees unless specifically marked
“S” (e.g., safe with very high wildlife value)

low density of dead or damaged trees

conduct visual inspection to appropriate level
of disturbance/work activity—mark and
retain “S” trees

high density of dead or damaged trees
(e.g., fringe burn) which have lower levels
of structural tree damage

conduct visual inspection looking for
“significant tree hazard indicators”—mark only
trees assessed as “D.” This marking procedure
applies to level 1 disturbance work activities
such as tree planting in high stem density
sites (e.g., wildlfire burns)

wildlife tree patch—these will usually
have a higher density of dead or damaged
trees with high habitat value

mark these as NWZs—no treatment or
entry by workers

safely assessed high value wildlife tree in area of
high stem density/strucurally damaged trees

safe to work around tree for prescribed activity

no-work zone around a dangerous
high habitat value tree

NWZ around tree
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Recommendations for High Stem Density Sites
• In locations where there is a high density of “suspect or damaged trees” that are
determined to have low levels of tree damage (e.g., low intensity burn damage, insect
kill, or recently stem-girdled hardwoods), it may be more practical to mark the
dangerous trees as D rather than marking the many safe trees. If so, this procedure must
be documented and communicated to the appropriate workers.
• Once all danger trees are removed or placed within no-work zones, work is permitted
around unmarked trees on site.
• No-work zones must be flagged in the field and their locations mapped and/or
communicated to workers on site.
• Recommend marking boundaries of assessed edges in the field before work such as tree
planting begins (e.g., paint a directional arrow at the start and end point of each
assessed block edge).
• When tree planting in high dead stem density blocks, a site evacuation plan must be
included in your safety plan. This involves continual monitoring of wind conditions
and a description of evacuation routes when wind speeds exceed 40 km/h. It may also
require worker refuge areas to be created. The site evacuation plan will be produced
during the pre-field (office) assessment of the treatment block and will be verified on
site by the job supervisor before any planting commences. It must be present on site
along with the map indicating the location of no-work zones and safe refuge areas.

Marking a dangerous tree in a burned area

• In some stands containing a high density of trees which have been dead beyond
5–7 years (e.g., an old wildfire burn), tree conditions may have deteriorated to the
point of extreme hazard risk. In these areas a careful site assessment must be
conducted in order to determine whether it is safe to conduct individual tree
inspections and subsequent treatment of the site (i.e., consider tree species, cause of
death, tree conditions and extent of decay, rooting condition and substrate, slope and
wind exposure). The assessor must also consider the safety of the faller, as the vibration
caused when trees hit the ground can cause other standing trees to fail.
2 – 32
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GLOSSARY
For the purposes of this text, the following terms and definitions will be used:
biogeoclimatic subzone

A representative class of ecosystem under the influence of the
same regional climate. It is associated with a distinct climax (or
near-climax) group of plants. For example, the Sub-Boreal Spruce
Moist Cool (SBSmk) subzone is characterized by a hybrid sprucehuckleberry-highbush cranberry plant association.

biological diversity

The diversity of plants, animals and other living organisms in all
their forms and levels of organization, including genes, species,
ecosystems, and the evolutionary and functional processes that
link them.

blind conk

Sometimes called swollen knots; are significant indicators
of decay. They typically appear as pronounced swellings
around knots, and are the result of the tree attempting to heal over
an old conk. Often the affected knot and new conk is partially
covered by sound wood, which is implied by the term “blind”
conk.

canker

Dead portion of the cambium and bark on a branch or the main
stem. Cankers can be raised or sunken and are sometimes
surrounded by a raised lip of tissue.

certified danger tree assessor

Someone who has passed one or more of the Wildlife/Danger
Tree Assessor’s course modules sponsored by the Wildlife Tree
Committee of B.C., and who holds a valid certificate, dated since
November 1998, which signifies this designation.

chlorotic

Yellowing of normally green foliage tissue due to lack of
chlorophyll. Usually indicates poor growing conditions or some
sort of tree stress (e.g., root disease).

coarse woody debris (CWD)

Fallen trees or logs, and parts of trees on the forest floor. CWD
provides habitat for various small mammals, salamanders and
numerous invertebrates. As it decays, it provides nutrients back
to the forest soil.

conk

The fruiting body of a wood decay fungus; bracket-like or reclined
or flat on the host or ground, but not a mushroom. Usually woody
or leathery in texture.

dangerous tree

Any tree that is hazardous to people or facilities because of
location or lean, physical damage, overhead hazards, deterioration
of limbs, stem or root system, or a combination of these.

dominant trees

The tallest trees of the main forest canopy layer.
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embedded bark

Bark that is pushed inside a developing branch or stem crotch,
usually causing visible cracking and a weakened structure.

environmentally sensitive
area (ESA)

An area with potentially fragile or unstable soils that may
deteriorate unacceptably after forest harvesting, or one of high
value for non-timber resources such as fisheries, wildlife, water
and recreation.

forest activity

Any activity that requires workers to be in the field where they
may be in the vicinity of living or dead trees.

guild

A group of species with similar behaviours and similar ecological
requirements (e.g., cavity-nesting ducks).

habitat

A specific kind of living space or environment that
provides at least minimal conditions for one organism to live, or
for a group to appear together.

live cull

A live tree with some visible external defect such as a broken,
dead, or forked top, split or scarred trunk, or fungal conks.

live tree

A living, growing tree with good vigour, no structural problems,
and no visible signs of disease or decay.

no-work zone (NWZ)

A flagged area where no worker shall enter except to remove
hazards. Workers will be informed about no-work zones prior to
commencement of work on site. The size of NWZs is 1.5 times the
defect length. This length can be modified (larger or smaller)
depending on site-specific conditions.

old growth

A forest that contains live and dead trees of various sizes, species
composition, and age class structure that are part of a slowly
changing but dynamic ecosystem. The age at which forests develop
the specific structural attributes that characterize old growth will
vary widely according to forest type, climate, site characteristics
and disturbance regime. Old growth is typically distinguished
from younger stands by several of the following attributes: large
trees for species and site; wide variation in tree sizes and spacing;
accumulations of large, dead standing and fallen trees; multiple
canopy layers; canopy gaps and understory patchiness; decadence
in the form of broken or deformed tops or boles; and root decay.

pathogen

A living organism that incites disease in a host.

pre-harvest

Prior to harvesting activity.

qualified person

A person experienced in the specified work activity and who, by
reason of education, training, experience or a combination
thereof, is able to recognize and evaluate hazards associated with
trees, with due regard for the anticipated work activity and
possible disturbance of the tree(s).
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raptor

A bird of prey such as an eagle, hawk, falcon or owl.

recruitment

Wildlife tree management strategy of retaining standing live or
dead trees that will become future wildlife trees.

reproduction (regeneration)
method

The manner in which a stand is cut to ensure the establish-ment of a replacement stand of a desired composition, vigour
and structure within a certain time limit.

reserve

The retention of a various number of unharvested (reserved)
trees, distributed either uniformly or in groups for purposes other
than regeneration. Some of these purposes include wildlife habitat,
biological diversity, and aesthetics. Reserves can be used with any
silvicultural system. For purposes of wildlife tree management, a
reserve can range in size from a single, outstanding wildlife tree,
to a patch containing many wildlife trees on several hectares.

resinosis

An abnormal flow of resin or pitch from conifers, often from the
base or lower stem. Resinosis can indicate the presence of tree
pathogens or damage.

riparian area

The land bordering a river, stream, lake, reservoir, pond, wetland
or spring. Riparian areas typically exemplify a rich and diverse
vegetative mosaic reflecting the influence of available surface
water.

riparian management zone
(RMZ)

That area located adjacent to a stream, wetland or lake of
a width determined in accordance with the Riparian
Management Guidebook.

rust

A disease caused by infection with one of the rust fungi, often
producing yellow to orange spores at some point during
the infection.

saprot fungi

A general group of fungal organisms which decay in the outer
sapwood layer of trees. Saprots tend to be more commonly found
on dead trees. Because of their shallow depth of penetration ( 2 cm
- 5 cm is ususal), they generally only contribute to tree structural
failure on small diameter dead trees (e.g., <30 cm dbh).

scaffold branching

Multiple stem and branch attachments characteristic of some
deciduous trees. They consist of a system of co-dominant branches
and lack a central leader.

seral stage

One of a chain of successional ecological stages leading to a climax
plant community. For example, an early seral stage could be a
grassy meadow or clearcut, a mid-seral stage could be a mixed
hardwood/conifer forest, and a late seral stage could be a mature
or old-growth forest.
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silviculture prescription
(SP)

A planning system for collecting site-specific field data
and developing forest management prescriptions before
harvesting is allowed to take place.

silvicultural system

A cycle of activities by which a forest stand, or group of trees, is
harvested, regenerated and tended over time. These
activities include harvesting, site preparation, reforestation and
stand tending.

sloughing

Starting to separate and eventually falling or breaking away from
the tree trunk.

spike top

A dead growth leader (or spike) on a tree which usually forms
after the breakage or die-back of the original tree top. Dead spike
tops can be hazardous, especially if there is evidence of decay or
cracking at the point of the old top breakage.

stand level

The level of forest management at which a relatively homogeneous
land unit can be managed under a single prescription, or a set of
treatments, to meet well-defined objectives.

stand-level structural
attributes

Components of a forest stand (including living and dead
standing trees, canopy architecture and fallen dead trees)
which together determine stand structure.

stand management
prescription

A document to describe activities to be carried out on a freegrowing site to ensure the activities are planned and implemented
to maintain or enhance inherent productivity of the site; to ensure
resource values including biological diversity are identified and
accommodated; and to set out a series of stand management
activities capable of meeting the stated management objectives.

stratification

Dividing or organizing an area, such as a cutblock, into distinct
units based on site-specific factors such as treatment objectives,
vegetation type or physiography.

structurally damaged stand

A stand of trees which has been severely and extensively
damaged, to the extent that a qualified person decides there is an
undue risk of tree failure in the stand or site.

stub

An artificially-created wildlife tree, mechanically cut from a
class 1, 2 or 3 tree.

suppression

Reduced tree growth and vigor due to excessive competition for
light, moisture and nutrients.
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suspect tree

Suspect trees are any live or dead tree with a visible defect which
could cause failure of the tree, either whole or in part, for the applicable
level of disturbance. Suspect trees require a visual inspection as
well as a site assessment by a qualified person or a certified
danger tree assessor, in order to determine whether they are
dangerous for a particular level of disturbance/type of work
activity.

uneven-aged management

A silvicultural system designed to create, maintain and regenerate
an uneven-aged stand structure (a stand of trees consisting of
three or more age classes). Single tree and group are uneven-aged
silvicultural systems.

veteran tree

A tree which is significantly older (usually 150 years of age or
greater) than the trees of the main forest canopy. The tree may
have survived one or more fires as evidenced by fire scars.
Veteran trees are usually isolated in distribution
and often extend well above the main tree canopy. Because of
their large size, they usually provide valuable wildlife tree habitat
for many decades.

wildlife tree

A standing dead or live tree with special characteristics that
provide valuable habitat for the conservation or enhancement of
wildlife.

Wildlife Tree Committee

A committee organized in 1985 to find ways of maintaining
wildlife tree habitat in timber harvesting and silviculture
operations, without endangering the safety of forest workers.

workplace

Includes all locations where a worker is or is likely to be engaged
in work activities.
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