
Introduction

In British Columbia, grizzly bears 
are considered to be a “vulnerable”
species, and, in some parts of the
province, grizzly bear populations are
considered to be “threatened” (B.C.
Ministry of Environment, Lands and
Parks ). Rich valley bottoms in
the Coastal Western Hemlock Zone
are important grizzly bear habitat
(MacHutchon et al. ). These 
areas are also valued for high timber
productivity.

Grizzly bear food plants grow in
abundance under the partially open
canopy of primary forests in valley-
bottom sites (MacHutchon et al.

). In contrast, stands managed
primarily for timber supply have lit-
tle, if any, understory of value to griz-
zly bears (Alaback and Herman ).
Silvicultural systems and treatments
that supply food for bears throughout
the stand rotation will help provide
habitat while maintaining timber 
production.

The provincial government,
through the Grizzly Bear Conserva-
tion Strategy (B.C. Ministry of Envi-
ronment, Lands and Parks ) and
the Identified Wildlife Management
Strategy (B.C. Ministry of Environ-
ment, Lands and Parks ), is taking
steps to conserve and manage grizzly
bear habitat in critical areas.
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Trials comparing silviculture treat-
ments and stocking regimes that at-
tempt to maintain or enhance grizzly
bear forage supply in the Coastal
Western Hemlock (CWH) biogeocli-
matic zone began in  (Johnson
). The goal of these projects has
been to establish and maintain a
commercially viable stand of trees,
while managing for conditions con-
ducive to the survival, growth, and
productivity of grizzly bear forage
throughout the rotation of the stand
(Johnson and McLennan ).

Guidelines for integrating grizzly
bear habitat and silviculture have
been developed based on these trials.
These guidelines are described in de-
tail in both the Vancouver Forest Re-
gion and Prince Rupert Forest Region
Establishment to Free Growing Guide-
book (Appendix ). The guidelines:
• identify the high-priority forested

ecosystems associated with grizzly

bear forage production (see 
Table );

• describe the recommended stock-
ing standards for those ecosystems;

• suggest alternative silviculture
treatments;

• list the main plant species 
considered to be preferred grizzly
bear forage; and

• suggest parameters for conducting
and monitoring field operations.

Where conditions are suitable,
forest managers are encouraged to
follow the guidelines when develop-
ing prescriptions. An adaptive man-
agement approach (see sidebar) to
guideline application is recommend-
ed. This approach will produce the
critical feedback needed to improve
our understanding of grizzly bear
habitat management through silvi-
culture and, in turn, to refine the
guidelines.



Soil
moisture
regime

CWHvh
(outer, inner) CWHwm

CWHvm
(submontane,

montane) CWHdm

CWHds
(southern,

central)

CWHms
(southern,

central)

CWHws
(submontane,

montane)

Fresh N/A 03 SsHw –
Oak fern

05 BaCw –
Foamflower

N/A N/A N/A

Moist 06 CwSs –
Foamflower

04 SsHw –
Devil’s club

07 BaCw –
Salmonberrya

08 BaSs –
Devil’s clubb

07 Cw –
Foamflower

06 BaCw – Devil’s club

Very moist 07 CwSs –
Devil’s club

07 Cw –
Devil’s club

Wet 13 CwSs –
Skunk

cabbage

09 Ss –
Skunk

cabbage

CwSs – Skunk cabbagec

High
benchd

08 Ss – Lily-
of-the-valley

Ss – Salmonberryc

Medium
benchd

09 Ss –
Trisetum

Ac – Red-osier dogwoodc

Low benchd 10 Dr – Lily-
of-the-valley

Ac – Willowc

table 1 Site series and site associations of the Coastal Western Hemlock biogeoclimatic zone† recommended for silviculture
treatments to maintain or enhance grizzly bear forage production (modified from Klinka et al. 1995)

† For medium to very rich soil nutrient regimes only.
a In the Vancouver Forest Region.
b In the northern portion of the Vancouver Forest Region, and the Prince Rupert Forest Region.
c Site series numbers vary by subzone.
d Floodplain locations.

Adaptive management—
“a continuous process of 
discovery”:

Adaptive management 
involves six steps: 
1. assessing a problem 

or opportunity; 
2. designing a manage-

ment plan to solve the
problem or exploit the
opportunity; 

3. implementing the plan; 
4. monitoring the out-

come of the plan; 
5. evaluating the results;

and
6. adjusting the plan’s 

actions and objectives
accordingly to improve
management.



These adaptive management pro-
jects should include a mix of opera-
tional practices. Short- and long-term
costs, forage responses, crop tree sur-
vival, and growth and yield responses
should be monitored over time.

Applying the Guidelines for 
Using Silviculture to Manage
Grizzly Bear Habitat

Application at the sub-regional level

The guidelines should be applied in
areas designated as threatened grizzly
bear population units (as defined in
higher-level plans), and in areas
where studies or local knowledge 
indicate that management of grizzly
bear habitat is necessary to meet 
forest management objectives. The
guidelines can be implemented
through formal adoption in sub-
regional or higher-level plans. Inclu-
sion at this planning level modifies
standard regional stocking targets 
and free-growing requirements.

Application at the landscape level

Strategic plans for silviculture should
be based on landscape-level plans.
Guideline application must recog-
nize () grizzly bear habitat supply 
at the landscape level; and () the
amount, distribution, age, and at-
tributes of recently harvested areas
and young forests. Watersheds with
an extensive history of harvesting are
the highest priority for silviculture
treatments.

Within landscapes, application 
of the guidelines should be directed
where there is, or may be, a forage
shortfall due to traditional silvicul-
ture treatments; and where there are
no alternative foraging areas in the
vicinity, either within or outside the
timber harvesting land base. Backlog
or older nsr (not satisfactorily re-
stocked) areas may be suitable candi-

dates for guideline application where
lower stocking levels already exist on
the site. Established stands nearing
canopy closure may also be suitable
candidates because they can be
spaced to maintain forage produc-
tion before it is diminished by limit-
ed light.

Under the Forest Practices Code 
of British Columbia Act, forest devel-
opment plans must contain reference
to the need to “protect forest re-
sources.” Such statements will trigger
the use of specific stocking standards
at the stand level to manage for griz-
zly bear forage. Special attention must
be given to habitat supply over a
longer term and broader area than
that addressed by the forest develop-
ment plan—that is, at the scale usual-
ly covered in a landscape-level plan.

Application at the stand level 

Silviculture prescriptions (SPs) and
stand management prescriptions
(SMPs) should account for grizzly
bear habitat objectives identified in
higher-level plans or through other
planning processes. Different guide-
line provisions apply to () new SPs,
() modifications to existing SPs, or
() SMPs.

Stocking standards  

The recommended stocking standards
in Table  were developed to help
meet grizzly bear habitat manage-
ment objectives in the CWH biogeo-
climatic zone. Preferred and
acceptable tree species are recom-
mended in the field guides for the
Prince Rupert and Vancouver forest
regions (Banner et al. ; Green et
al. ).

Forage objectives

To maintain or enhance grizzly bear
forage supply, preference should be



Key points in applying the
guidelines for using silvicul-
ture to manage grizzly bear
habitat:

• Silviculture treatments
should focus on influ-
encing stand density
and canopy closure—
and, by doing so, the
light regime of the 
understory—through
specified planting,
spacing, and pruning
techniques. 

• A clustered distribution
of fewer crop trees per
hectare is recommend-
ed, rather than man-
agement for evenly
spaced stems. Two 
patterns are suggested:
(1) standard or uniform
cluster, and (2) dis-
persed or non-uniform
cluster.

• Stand density is influ-
enced by manipulating
four variables: (1) num-
ber of trees per cluster;
(2) inter-tree distance
within the clusters; (3)
number of clusters per
hectare; and (4) inter-
cluster distance.



given to promoting the plant species
listed in Table , and to managing for
stand structure that has gaps suffi-
ciently wide to promote berry and
herb production.

Before harvesting occurs, mapping
of the location and size of existing
openings and gaps rich in preferred
forage species is recommended. This
information can be used to prescribe
the gap location and size to be created
and maintained in the managed
stand. If mapping is not possible, a
thorough description of the gap con-
figuration may be enough for design-
ing the managed stand.

Planting

When cluster planting is prescribed,
the SP should specify the target num-
ber of trees per cluster, inter-tree dis-
tances, clusters per hectare, and
inter-cluster distances.

A range of – seedlings per
cluster is recommended. The number
chosen should reflect the target stock-
ing levels at free-growing age, esti-
mated tree mortality, and the desired
stocking at rotation age. Planting a
mixture of tree species should be con-
sidered when the number of trees per
cluster is high. Shade-tolerant species



Free-growing stocking standardsb (stems/ha)
CWH subzone
variant Site associationa Target Minimum Maximumc

vh1 and vh2 CwSs – Foamflower 600 400 700

wm SsHw – Devil’s club 600 400 700

vh1 and vh2 CwSs – Devil’s club 600 400 700

vm1 and vm2 BaCw – Salmonberry
BaSs – Devil’s club

600 400 700

dm Cw – Lady fern 600 400 700

ds1 and ds2 Cw – Devil’s club 600 400 700

ms1 and ms2
ws1 and ws2

BaCw – Devil’s club 600 400 700

vh1 and vh2
vm1 and vm2
dm
ds1 and ds2
ms1 and ms2
ws1 and ws2

CwSs – Skunk cabbage 400 200 500

wm Ss – Skunk cabbage 400 200 500

vh1 and vh2 Ss – Lily-of-the-valley

Ss – Trisetum

500 200 600

wm
vm1 and vm2
dm
ds1 and ds2
ms1 and ms2
ws1 and ws2

Ss – Salmonberry
Ac – Red-osier dogwood

500 200 600

table 2 Recommended stocking standards (establishment to free growing) to meet grizzly bear habitat management 
objectives in the CWH biogeoclimatic zone, by site association (from the Vancouver Forest Region and Prince 
Rupert Forest Region Establishment to Free Growing Guidebook [Appendix 11])

a Stocking levels for low-bench floodplain site associations are not listed; site-specific prescriptions should be developed that account for
the naturally low density of microsites appropriate for crop tree growth and high shrub cover.

b The "well spaced" clause does not apply to forage gaps when stems are clustered as part of the silviculture prescription. Crop tree size vs.
competing brush standards are unchanged from existing regional guidelines. When determining the number of crop trees, minimum 
inter-tree distances (as stated in the silviculture prescription) still apply to trees within the cluster.

c If the stand exceeds the maximum density set in the prescription, the guidelines recommend spacing back to this maximum stocking 
level. The desired variance is % (e.g., with a target of , the maximum is ). However, survey standards are usually accurate to 
the nearest  stems/ha; therefore, the table shows the rounded figures.



(e.g., western hemlock) or species
subject to epicormic branching (e.g.,
Sitka spruce) should be planted in the
centre of a cluster. Less shade-tolerant
species should be planted around the
cluster perimeter.

The recommended inter-tree dis-
tance within clusters ranges from  m
(for small clusters where tree compe-
tition is less) to  m (for large clusters
where more tree growing space is
needed). Some variation is acceptable
to allow optimum microsite selection
within the cluster or to avoid obsta-
cles during planting.

The existing distribution of forage,
crop trees, and available microsites
can be used to roughly determine the
target number of clusters per hectare.
Fewer clusters may be more suitable
on uneven, wet, brushy, or hum-
mocky sites.

Control of competing vegetation 

Only selective vegetation manage-
ment treatments should be used, and

their use should be restricted to 
clusters and the area immediately 
surrounding clusters. Preferred treat-
ments are backpack chemical applica-
tion and motor-manual brushing.
Treatment of grizzly bear forage
species that do not directly compete
with crop trees should be avoided.

Juvenile spacing 

A Ministry of Forests regional man-
ager can set maximum density
thresholds below the default  

coniferous trees per hectare (see 
Table ). Spacing to meet maximum
density or SMP standards should 
aim to create clusters of crop trees 
surrounded by gaps that promote for-
age production.

Pruning

Pruning may be used along with or
instead of spacing to meet density 
requirements for basic or incremental
silviculture. Trees on the edge of



Successful management of
grizzly bear habitat
through silviculture 
depends on:

• Administrative support
— Sufficient staff 
resources must be com-
mitted to plan, imple-
ment, and document
the project. 

• Treatment area — 
The size of the area to
be treated should be
greater than 5 ha. 

• Silviculture regime — 
A series of silviculture
treatments should be
designed for applica-
tion throughout the 
rotation, to meet both
forage and timber ob-
jectives and allow flexi-
bility as the conditions
change.  

• Implementation 
support — Research,
silviculture, habitat,
and inventory special-
ists must be involved
over the long term. 

• Tree species selection
— Sitka spruce may
have the best survival
in brush conditions.
Where leader weevil
problems exist, mixing
tree species is good 
insurance. 

• Brush hazard — The
best treatment results
usually occur where the
brush hazard is moder-
ate rather than high.
However, this must be
balanced with the fact
that high forage pro-
duction typically occurs
on high brush hazard
sites.

table 3 Preferred grizzly bear forage species in the Coastal Western Hemlock biogeocli-
matic zone (listed in descending order of preference) (from the Vancouver 
Forest Region and Prince Rupert Forest Region Establishment to Free Growing
Guidebook [Appendix 11])

Devil’s club Oplopanax horridus
Red elderberry Sambucus racemosa
Currants and gooseberries Ribes spp.
Skunk cabbage Lysichitum americanum
Small-flowered bulrush Scirpus microcarpus
Sitka sedge Carex sitchensis
Cow-parsnip Heracleum spondylium
Mountain sweet-cicely Osmorhiza chilensis
Kneeling angelica Angelica genuflexa
Highbush-cranberry Viburnum edule
Black twinberry Lonicera involucrata
Salmonberry Rubus spectabilis
Red raspberry Rubus idaeus
Black raspberry Rubus leucodermis
Trailing blackberry Rubus ursinus
Blue- and huckleberries Vaccinium spp.
Red-osier dogwood Cornus sericea
Lady fern Athyrium filix-femina
Horsetails Equisetum spp.
Hedge nettles Stachys spp.
Water parsley Oenanthe sarmentosa
Hemlock parsley Conioselinum pacificum
Thimbleberry Rubus parviflorus



clusters should be pruned; trees in the
cluster centre will likely self-prune be-
cause of the light regime. Pruning is
required before the end of the free-
growing period under the Silviculture
Practices Regulation when () recom-
mended stocking standards in the SP
are more than % lower than regular
minimum stocking, and () approved
wildlife habitat objectives for forage
are in the operational plan.

Inspections and surveys

A preliminary site inspection by the
forest licensee and staff from the
Ministry of Environment, Lands and
Parks and Ministry of Forests is high-
ly recommended. Survey parameters
can be discussed and a monitoring
schedule mutually determined.

A standard systematic random
sample design is recommended for
post-treatment surveys. Sample plots
should be stratified by site series, den-
sity, cluster pattern, and other factors.
At least five plots or clusters per stra-
tum are recommended, but the num-
ber may need to be increased where a
dispersed cluster pattern has been
used. Sampling of tree heights and
other related measurements can be
the same as for standard surveys of
non-clustered treatments.

Adaptive Management 
Monitoring

It is important that all treatments
using the guidelines be monitored
for effectiveness. Monitoring plots
should consist of sampling clusters
(conifer plots) and inter-cluster areas
(forage plots). Conifer plots are 
selected randomly; forage plots are
located systematically around a 
selected conifer cluster. To date, 

conifer plots and four forage plots
per treatment unit have been used.
For more information about moni-
toring procedures, see Taylor et al.
().

References 

Alaback, P.B. and F.R. Herman. .
Long-term response of understory
vegetation to stand density in
Picea-Tsuga forests. Can. J. For.
Res. :–.

Banner, A., W. MacKenzie, S. Haeus-
sler, S. Thompson, J. Pojar, and R.
Trowbridge. . A field guide to
site identification and interpreta-
tion for the Prince Rupert Forest
Region. B.C. Min. For., Victoria,
B.C. Land Manage. Handb. No. .

B.C. Ministry of Environment, Lands
and Parks. . Conservation of
grizzly bears in British Columbia:
background report. Wildl. Br.,
Victoria, B.C.

———. . Species and plant com-
munity accounts for identified
wildlife. Victoria, B.C.

———. . Identified wildlife 
management strategy, Vol. .
Victoria, B.C.

Green, R.N., P. J. Courtin, and K.
Klinka. . A field guide for site
identification and interpretation
for the Vancouver Forest Region.
B.C. Min. For., Victoria, B.C. Land
Manage. Handb. No. .

Johnson, T. . Progress report —
activities completed for the grizzly
forage assessment project. B.C.
Min. Environ., Lands and Parks,
Wildl. Br., Victoria, B.C.

Johnson, T. and D. McLennan. .
Grizzly bear forage trial review.
B.C. Min. Environ., Lands and
Parks, Wildl. Br., Victoria, B.C.

Klinka, K., A. Banner, R.N. Green,
and A. Inselberg. . Site classifi-
cation for coastal British Columbia
- . B.C. Min. For., Res. Br.,
Victoria, B.C. (brochure).

MacHutchon, G., S. Himmer, and C.
Bryden. . Khutzeymateen Val-
ley Grizzly Bear Study: final report.
B.C. Min. Environ., Lands and
Parks, Wildl. Br., Victoria, B.C.
Wildl. Rep. R-, Habitat Res. Rep.
No. .





Taylor, B., L. Kremsater, and R. Ellis.
. Adaptive management of
forests in British Columbia. B.C.
Min. For., For. Practices Br.,
Victoria, B.C.

Further Information 

To obtain further information,
contact:

Colene Wood, RPF
Ministry of Environment, Lands and
Parks
Habitat Silviculturist
Phone: () -

Fax: () -

CWood@Victoria.gov.bc.ca

Tony Hamilton
Ministry of Environment, Lands and
Parks
Wildlife Research Biologist
Phone: () -

Fax: () -

Tony.Hamilton@gems.gov.bc.ca

Web Sites

For more information on grizzly bear
management see:

� http://www.elp.gov.ca/wld 
� http://www.for.gov.bc.ca/research/
ecoearth/Wildl.htm 
� http://www.for.gov.bc.ca/hfp/pubs/
standman/bear/bear.htm

For more information on managing
species at risk see:

� http://www.elp.gov.bc.ca/rib/wis/cdc
(Min. Environ., Lands and Parks
Conservation Data Centre)
� http://www.cosepac.gc.ca/
(COSEWIC)

For more information on silviculture
planning and treatment implementa-
tion see:

� http://www.for.gov.bc.ca/hfp/
hfp.htm

For the latest Establishment to Free
Growing Guidelines see:
� http://www.for.gov.bc.ca/TASB/
LEGSREGS/FPC/FPCGUIDE/free/
free/EFG-Van-App.htm and the
corresponding one for the Prince 
Rupert Region.
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The use of trade, firm, or corporation names in this publication is for the information and 

convenience of the reader. Such use does not constitute an official endorsement or approval by

the Government of British Columbia of any product or service to the exclusion of others that

may also be suitable. This Extension Note should be regarded as technical background only.


