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INTENT

This document provides guidance to help forest managers and field crews to:

1. find black bear dens in coastal forestry operations,

2. develop prescriptions for effectively retaining these critical habitat features within operational harvest
units (i.e., cutblocks), and

3. provide on-going management of retention areas.

This document specifically focuses on providing the scientific basis for strategies and options to ensure that
retention prescriptions at the cutblock level retain the function of den trees into the future. It does not address
landscape-level supply issues. This manual was originally produced in 2021, with this updated version (2025)
being necessary to incorporate the latest scientific data and references.

A supply of den trees is needed at both stand and landscape levels to sustain populations of black bears.
Because of this, an adequate supply of dens to sustain black bear populations through forest management can
only be met through 1) retention of individual den trees in and around cutblocks, AND, 2) recruitment of new
denning habitat at the landscape scale. The guidance in this document focuses on the first part of this
equation.

Target Audience

This document is intended to help forest professionals and others that develop harvest units in old-growth and
older second-growth forests (e.g., >60 years old) in the Coastal Western Hemlock and Mountain Hemlock
biogeoclimatic zones. Specifically, this includes:

e Planning foresters

e Operational foresters

e Reconnaissance crews

e lLayout crews (blocks and roads)

e Migratory bird and wildlife habitat surveyors
e Cultural feature inventory surveyors

e  First Nations guardians

e Timber cruisers

e Logging supervisors

BACKGROUND

Black bears are a key charismatic species of coastal forests in British Columbia that require undisturbed, secure
winter den sites to successfully survive the critical winter denning period and to reproduce. Bears can only use
sites that provide a somewhat dry and defendable cavity, and in coastal BC, these features are usually
associated with standing and downed large-diameter trees that occur primarily in old growth forests. Conflict
with forest development occurs because these same forests are the target of forest harvesting operations. In
addition to standing trees, dens can occur in large stumps and logs left over after historic old growth harvesting.
However, changes to utilization standards and harvesting methods over the past 50 years has resulted in fewer
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structures suitable for dens remaining after harvest. Not only is less volume left behind, but coarse woody debris
and residual structures that remain decay over time and are sometimes removed through salvage operations.

Whether in hollow trees or under large woody debris, den structures are important legacy elements for black
bear populations because these dens are frequently reused by individuals and generations of bears. Forest
harvesting not only reduces the supply and quality of black bear dens through direct removal of den structures
but, because trees large enough to contain den cavities take an exceptionally long time to grow (i.e., hundreds
of years), current forest management does not allow sufficient time between rotations for new den features to
develop. The decreasing supply and recruitment of these vitally important structures may negatively affect black
bear populations because bear cubs are only born in dens and need these dens for shelter while developing.
Dens in old growth trees are a finite resource necessary for population recruitment (Forest Practices Board
2020).

Bear dens in British Columbia are protected through legislation in Haida Gwaii (through the Haida Gwaii Land
Use Objectives Order') and the Great Bear Rainforest (through the Great Bear Rainforest Objectives Order?
which has an associated planning and practice guidance document?) but in the remainder of coastal BC these
critical feature are retained only through voluntary measures (e.g., Best Management Practices (BMPs) for bear
dens within BCTS Strait of Georgia operating areas on Vancouver Island; BC Timber Sales 2020).

Best-Available Information

These management recommendations are based upon both peer-reviewed scientific publications (e.g., Davis et
al. 2012, Porter et al. 2020, Doran-Myers et al. 2025) and independent empirical data collected specifically from
coastal British Columbia. Helen Davis (R.P.Bio.) is a recognized authority on the denning ecology of black bears in
coastal British Columbia and has conducted the only radiotelemetry research study to date on the denning
ecology of black bears in natural settings in BC (Davis 1996). As such, the management recommendations
contained in this document represents the best-available information synthesized from independent (i.e., not
incidental), empirical data on dens and den management collected over the past 30 years. In 2020, the BC
Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNRORD), now Water, Land
and Resource Stewardship (WLRS), initiated a research project examining the impact of forest management
prescriptions on den use and function on Vancouver Island (it expanded to Haida Gwaii in 2022 in partnership
with the Council of the Haida Nation). Preliminary results of this study have helped refine guidance in this
document and, as more data is analyzed and published, will continue to help refine management approaches to
best ensure the provision of dens for bears into the future.

STAND-LEVEL MANAGEMENT

This document describes approaches that forest licensees and their contractors can follow to achieve effective
conservation of black bear dens within or near forest harvest units (i.e., cutblocks) in coastal forests of British

Lhttps://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/forestry/timber-pricing/coast-timber-
pricing/maps-and-graphics/haida_gwaii_land_use_objectives_order_-consolidated-september_21_2017.pdf

2 https://www?2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/natural-resource-use/land-water-use/crown-
land/land-use-plans-and-objectives/westcoast-region/great-bear-
rainforest/great_bear_rainforest_land_use_objectives_order_june_2023.pdf

3 https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/natural-resource-use/land-water-use/crown-
land/land-use-plans-and-objectives/westcoast-region/great-bear-rainforest/ebm_planning_and_practice_guidance_v1-
1.pdf
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Columbia. It does not specify the necessary planning at the landscape scale needed to provide a sustainable
supply of dens to support viable populations of black bears.

Den Conservation — A Step By Step Process

Effective conservation of dens within or near proposed cutblocks is a multi-step process. There are 3 distinct
phases to the appropriate management of existing black bear dens in coastal forest development:

1) Identification of dens within or near proposed harvest units through pre-harvest surveys,

2) Implementation of within-stand retention prescriptions, and

3) On-going management of retention patches: minimizing disturbance, managing salvage and response to
den loss.

STEP 1: Finding Dens - Pre-Harvest Surveys

The objective of Pre-Harvest Surveys is to identify bear dens within or immediately adjacent to proposed harvest
units prior to finalization of block boundaries and harvesting plans. Identification of dens at early stages of
cutblock development (i.e., reconnaissance phase) provides the most flexibility in options for the planning or
operations forester to effectively retain den trees with minimal effect on harvest efficiencies. Management
options for conserving dens identified later in the development process or found during harvesting become
considerably more limited and may negatively affect the effectiveness of both den retention and harvesting
practices.

There are numerous points during forest development at which field staff can identify and mark den trees.
Because of this, all field staff that conduct groundwork in the proposed cutblock and retention areas should be
trained to identify bear dens®. Most importantly, reconnaissance crews and timber cruisers conducting
preliminary surveys of the block to verify timber quality and volume as well as initial operational constraints may
encounter den trees. Surveys of cutblocks by First Nations surveyors looking for culturally modified trees,
culturally important plants and archaeology sites are particularly useful for identifying bear dens because these
surveys include detailed evaluations of individual cedar trees that may form bear dens. Essentially, every field
staff that conducts groundwork prior to and during block layout will be the primary identifiers that will help the
planning and development foresters incorporate retention of den structures most easily into development plans
for the block.

Dens should be permanently marked with signs, tags, spray paint or flagging tape so that these trees can clearly
be identified by layout crews, operators and Qualified Environmental Professionals (QEPs) checking for den
occupancy. Additionally, information on the location of den trees should be submitted to local First Nations and
government data repositories (e.g., Wildlife Species Inventory Portal, regional den inventories) for tracking
purposes.’

STEP 2: Prescriptions to Maintain Den Structure and Function

Once dens have been identified within or near proposed harvest units, there are several options for effectively
retaining these critical habitat features. As mentioned above, the options that are available are often dependent
upon when in the development process the den tree is identified.

4 See the Coastal Bear Den Identification Manual (Davis 2021) available at http://artemiswildlife.com/bear-dens
5 Data from applications of the den retention guidance will be especially useful to help update and refine strategies to
ensure effective den retention and minimization of operational constraints.
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The following management prescriptions were developed using the best-available information to ensure that 1)
the den feature remains usable by black bears into the future, 2) bears that attempt to use the den are not
disturbed or displaced by forest harvesting activities, and, 3) female bears that reproduce in dens have access to
secure escape cover (i.e., climbable trees) upon den emergence.

For structures to retain their efficacy as winter dens for black bears, the following needs to be achieved:

A. The structure is retained in its unmodified form.

B. At least 60 m of undisturbed forest is retained around the den within a windfirm legal reserve (e.g.,
Wildlife Tree Retention Area, Old Growth Management Area) of contiguous mature or old forest (Figure
1) or a windfirm patch 21.13 ha (Figure 2). A circle of radius 60 m is 1.13 ha in size, but because
retention patches will rarely be a perfect circle (due to the difficulty in layout and harvesting) it will
almost always require a patch larger than 1.13 ha. A Registered Professional Foresters (RPF) working
within their area of expertise must design the patch to be windfirm, following Zielke et al. (2022).

C. The edge of road rights-of-way are at least 75 m, and as best practice, greater than 200 m away from
dens.

Cutblock boundary

- ™| 2200 m

Harvested area

Figure 1. The most effective prescription for bear den retention. The den tree is retained in contiguous forest
that is 2200 m from a road and 260 m from a forest edge (red circle is 60 m radius or 1.13 ha).
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Figure 2. A less effective prescription for bear den retention that puts the effectiveness of the den at higher
risk. The bear den is contained within a 60 m no-harvest Reserve Zone (red circle=1.13 ha) in a windfirm

Wildlife Tree Retention Area (WTRA) within a cutblock. The den is 260 m from forest edges and 275 m from
the edge of the road right of way. The WTRA is elongated into the wind direction (as per Zielke et al. 2022).

Guidance Details

A. Retaining the structure

Retaining the den structure is clearly needed to conserve denning habitat within operational forests. Dens in
standing hollow trees, often in western redcedar and yellow-cedar trees, will likely be the most encountered
type of bear den in old-growth coastal forests. Entrances may be an opening at the base of the tree or an above
ground opening in the side of the tree. These trees provide the most secure and thermally advantageous dens
for bears and contribute significantly to the survival and reproduction of the population. Furthermore, these den
trees persist for many generations of bears and are key habitat features that can be lost without adequate forest
management consideration. Hollow trees are the priority features to strive to retain as dens for black bears.
Dens that occur in fallen or harvested trees (i.e., stumps, root boles and logs; Davis 2020) are structures often
found in second growth forests and are important to conserve to bridge the gap until there is sufficient
recruitment of new hollow-tree denning habitat at the landscape scale.

B. Creating a resilient patch

A resilient patch of unharvested forest is needed around each den structure to provide structural stability, visual
screening for den trees and escape trees for reproductive females and their cubs. Loss of trees through
windthrow within Reserve Zones and Management Zones are the biggest threats to maintaining den tree
function.

The ability of the den structure to survive severe wind events is significantly affected by its distance from the
nearest cutblock edge. Over the course of the five years of monitoring, the ongoing WLRS bear den study found
7 of 133 den trees (5%) were rendered obsolete (toppled or broken) by wind and others were damaged by
adjacent windthrow. Windthrow around the den (the mean percent of standing trees that blew down around
the den) was >20% when the cutblock edge was within 15 m of the den, 10% when the cutblock edge was 15-80
m from the den and was all but eliminated when cutblock edges were >100 m from the den. Overall, the trend
of increased risk with closer cutblock edges was significant (Newall and Toews 2023, M. Toews and S. Popov, BC
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WLRS, unpublished data). As such, individual dens can be retained using several approaches, but all should
include a minimum 60 m no-harvest Reserve Zone to reduce the probability of blow-down.

In addition to the no-harvest Reserve Zone, additional considerations will assist with wind-proofing the reserve.
Dens in hollow trees near the edges of proposed cutblocks are best retained in contiguous forest by ensuring
that cutblock boundaries are situated 260 m from the den (Figure 1). If this is not possible because of logistic
constraints, then dens should be retained within windfirm legal reserves >1.13 ha such as Wildlife Tree
Retention Areas, Old Growth Management Areas, riparian management areas or gully buffers. These den
retention areas should be > at least 60 m diameter but may need to be larger to mitigate windthrow risk
(following guidance in Zielke et al. 2022), and include trees with future den potential (e.g., large trees with
structural defects). A Registered Professional Forester (RPF) working within their area of expertise must design
the patch to be windfirm, following Zielke et al. (2022).

Crown modification techniques such as edge-feathering, pruning and topping to reduce the effective crown size
and density can considerably reduce the risk of windthrow of den trees but are not always appropriate (see
Zielke et al. 2022 for guidance).

Outside the 60 m no-harvest Reserve Zone, alteration or removal of trees may occur (outside of the winter
denning season) to: 1) accommodate operational requirements for road and bridge construction where no
practicable alternative exists, 2) accommodate road maintenance and deactivation, the removal of danger trees
(except for those identified as bear dens) and brushing and clearing within the right-of-way, for safety purposes,
on any existing road or, 3) mitigate the impact of windthrow.

C. Distance to roads

Roads near dens can render them unusable because bears will abandon dens if too much human activity occurs
nearby. In coastal BC, the ongoing WLRS bear den study indicates that dens further from roads are more likely to
be active and this trend is stronger in harvested areas (M. Toews and S. Popov, unpublished data).

The edge of the rights-of-way (not the centreline) of new roads should be located as far from dens as practicable
(at least 75 m, and as best practice, greater than 200 m away; Figures 1 and 2), although the rights-of-way of
tertiary or terminal roads in cutblocks that will be permanently deactivated may be within 50 m. If there is no
option to develop roads away from dens, then permanent road deactivation after harvesting should be
implemented. Road deactivation will also aid in reducing salvage of structures that were specifically retained for
denning.

STEP 3: On-going Management

Once den trees are conserved within retention patches, on-going management is needed to minimize
disturbance to denned bears during the den season, minimize impacts of salvage operations, and respond to
den structures blowing down, dying or decaying.

Disturbance of Denned Bears

Female bears with newborn cubs may reside in their den for 6 months or longer (between October 21-May 15)
and disturbance during this period has tremendous physiological impact (e.g., a 56% increase in weight loss;
Tietje and Ruff 1980) and can prove fatal if disturbance causes the female to abandon newborn cubs (Doran-
Myers et al. 2025). Research has shown that even minor activity that occurs off road surfaces is likely to cause
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greater negative effects on denned bears than predictable-route (e.g., road) activity, and that operational
activity should not occur within 1 km of occupied bear dens (Linnell et al. 2000).

Activity restrictions around occupied dens (disturbance buffers) were first proposed in the BC Timber Sales
BMPs (2020). These buffers require forestry companies to determine whether a known den is occupied before
commencing prospective activities within the buffer distances. Unfortunately, occupancy checks can lead to
disturbance and, if done incorrectly, potentially disturb bears more than the proposed forestry activities. To
minimize disturbance conducting occupancy checks, den occupancy checks should follow government guidelines
(BC Ministry of Water, Land and Resource Stewardship 2024) and be conducted by QEPs working in their area of
expertise. Potential dens should not be approached during the denning season, except by QEPs checking for den
occupancy. Occupancy checks are not recommended for dens that may be occupied by grizzly bears.

Until further data is gathered, we recommend that during the denning season (Oct. 21-May 15) disturbance
buffers for occupied dens should be:
e No hauling within 75 m of an occupied den (not including highways and mainlines, i.e., continuously
moving traffic),
e No falling or road construction within 200 m of an occupied den, and
e No blasting or heli-yarding within 1000 m of an occupied den.

Forestry survey crews should avoid entering the den retention area during the occupancy timing window. We
recommend that if a den is found to be occupied (i.e., actively in use) during an occupancy check it is presumed
to be occupied for the whole hibernation timing window (until May 15) and should not be rechecked.

Similar to BC Timber Sales guidelines (2020): If primary harvesting including falling or road construction activities
commence prior to Oct. 21, then work may continue if the disturbance in the area is continuous from Oct. 21 to
Jan. 1 (i.e., no more than 5 days without activity on site). It may be assumed that any black bear occupying a den
in proximity to the area of harvest is habituated to the disturbance; the timing window for minimizing
disturbance will not apply in this case. If work ceases for more than 5 days between Oct. 21 and Jan. 1, then the
den should be assessed for occupancy prior to starting operations within the distance buffer distances.

Salvage

Salvage operations may further reduce the effectiveness of den conservation efforts because of the removal of
important retained structures. Specifically, firewood cutting and the salvage of cedar stumps and logs for shakes
must be controlled and monitored so as not to remove structures that were purposefully retained to provide
habitat for bears. Restricting access and conducting awareness programs may help reduce post-harvest removal
of elements retained for wildlife. Operators salvaging cedar shakes need to be regulated because workers often
use helicopters to access harvested areas that have closed roads. Regulations must be enforced to ensure that
salvage activities do not significantly deplete denning capability in harvested areas.

Response to Den Damage or Loss

Salvage should only occur within a den retention patch in the event a retained den becoming unusable due to
windthrow, death or decay when a forest patch of equivalent age and structure within 1 km receives equivalent
legal protection. However, debris that blocks a den entrance should be removed if windthrow against a den tree
makes it inaccessible.
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