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Suitable winter habitat for
Mountain Caribou has
attributes of old forests,
including abundant arboreal
lichens.

1.0 INTRODUCTION
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This report is intended to
help managers and field staff
plan forestry activities in
Mountain Caribou winter
ranges.
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2.0 MOUNTAIN CARIBOU AND
THEIR HABITAT

2.1 The Interior Wetbelt
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2.1.1 Climate and topography

 
����
���������������
��1�9�	
������
	+3
�	

#��
�	������* �	�
�����	��������
���#�
��	+�
�	���

�������	�
��	
������	����!����3����B�
�$��7

G��
� ��� 	�
� �**
����	� #��
�	
�� G��
� ���� ��
�

3
����	�
���*��
�	�����������3��
�	�
�9!����

����G��
��9	���������	�
�
��	������#�.1;;�	��,/;;

�����	�
����	�
��	��#�	�
�*������
�����8;;�	�

.:;;��� ��� 	�
� ���	�
��� ����
� �#�����	���

!���3����B�
�$��7����	�
����	�
"	
����
��#����

#��
�	
��3���
������	���G��
��������	����!����3���

B�
�9!�����	�
�*�
�������	����+�	�����+
�
��	���

#��
�	
��G��
�3
����	�
�$��7�
"�
*	����	���#��3��	

10��
��

����
�
�	�
�����&.��
*���
��	�
�9!��

��
�
�������
�����
��1�B�
�$��7����

���� 9!�� G��
�� ��� 	�
� 9�	
�����'
	3
�	� ��


��#��
��
��3 �%���#�����������
��	��	�*�����
�	�


�
		
�	������	
����	�
���	
������#����	����!����3���

9�� 	�
�
� G��
�� �����
�	

�����

*��
�#�����*���*


���	��3�	
�	��	�
�� ��������

�
���
�������G���� ���+

�
�����������	��
��
#���	��

���
�
��	�
���##
�
��
���


�
��	����3
	�

��	�
�$��7��������
�+
�
��	���

G��
���
���	����������	�����##
�
��
�������
����

�����	
� �
��	�� �#� �������� �
����� #��
�	

���*���	������������#����47����
Q,6�

Mountain Caribou distribution
is closely tied to the Interior
Wetbelt.

Figure 1.  Distribution of Mountain Caribou and the Interior
Wetbelt.
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Figure 2. Mean snow depth at 1620 m (upper ESSF
zone) and 870 m (ICH zone) at Mount Revelstoke,
1993-1999.

Table 1. Summary of mean climatic characteristics for wet and very wet ESSF and ICH biogeoclimatic
subzones, and very wet SBS subzones (adapted from Reynolds 1997).

��
��
4

��������

��5
��

$��7�4�
	

�����
� ��
	6

9!��4�
	����

�
� ��
	6

����4�
� 

�
	6

.
���

-�����

!����	�

�3��2

.080

8>>

.,/1

(�����

!����	�

3��2

0:8

/8:

0:,

������

!����	�

3��2

.;-1

18.

:-/

-�����

(�
�����

3��2

.;-1

/>1

//0R

����

-�����

.��	�

36�2

+.�;�	��S�;�/

S�0�.

S�,�-

�������

�
����

.��	�

36�2

+/8�/

+�0;�8

+�0:�;

�������

������

.��	�

36�2

S�/,�.

S�/1�/

S�/-�.

0�
�4����

!���
�

3������


� ���2

-8

8>

8/R

)�
����

7�����

7��

89�6�

:,8

.,0.

.,.:R

:
��,�(���������������������
��!������)�
����������

��:��
�������;���

	��
��������
��
����

< :
��������
��(�(�"=���5
����
��������������	���������������������������
��-��5�� �"���������)���
������
�

���(�(�"=���5
���
����

Wet-belt ICH, SBS, and
ESSF share a wet climate,
but the ESSF has more
snowfall and a shorter
growing season.



1

$��7�G��
���	
������
���#�$��
�������*���
����

��3��*��
�#�����
��
��	��
� �����
��	
����	��3�	�


�
��	����������	�	��
�4����&��
	�����.88-6���*���


��	
� ���
"� �
��
��
�� ,�8��� ���� ��3��*��
� #��

�
��
��
��,�1�����	��
�
� �.;;�������
��
� ��


�
��	��������.��
��

�����
��
������	�	��
����	


�����
��#���	�
��**
���������
��
�
��	����������


�#�	�
�$��7�����
�#����8�	��.>����	�08��
��

�

��	�	��
�	��0�	��./����	�1-��
��

����	�	��
�4����&�


	�����.88-6��������	
������
������
�	�
�H�
�	���

�#� 	�
� ���3���	 � �#� #��
�	� ����
�	���� �	� �**
�


�
��	��������	�
�$��72

�������� ������� ����� 
�� 
��4��
���� �
���

����� ���� ��������
���������������
��
�

�
������ ��� ���� 5
��� ������ ����� ������ �

�����������������������
�����
��
�������		��4

�
�� ������ �
�� ���������� 
�� ��� ��
�
���

����������� �� �� �� 3.��� �2� �������� �� ���

�������
������������
��������������5���
��
�����

������� ��
����� 
����������� �
�� ������

	�
�����
���
�����
��
���������
�������

���������������
������
	�����
��������


�����
�
�������� ���� ��
�
�������� ��������

4����&��
	����.88-�*��.8/6

B�
� 9!������������
��
�
���� ���������


*�����	��
�#���#��
�	�����	��	����	�
�$��7�4�!

�����	� ��#�7��
�	��.88:36��A��G�����4�
���6

��	
�� ��� �
	+3
�	� 9!�� ��3G��
�� ��� ���	���

!����3�����	
������
������
�#����,.�	��,0��

#����*���
�.>�	��,.���#����
�	
����
��
����.1

	��,.���#�����3��*��
�#�������.1�	��.>���#��

�
�	
����
����&�����
����	
�������
��+�����
�

����	
�� ��	
������� �
�
���� � ���
� ���
�� ���

����
����	
������
��	�����
������	
���
�*
�	��
� �

2.1.2 Forest cover and dynamics

B�
��
	� ���� �
� ��
	� ��3G��
�� �#� 	�
�$��7

9!������������
�������#�
�����
��� �	
�����	�

���
� �	���+���	��	���� 
�
�	�� ��� ��	����

���	��3���
�B *
�.�4��B.6�����	������� �	�
�



��� �	
����
�
������� ���
�
�+��
��������	�+

�	���
��
�
�+��
����	���
�
�
��	����������������

��*����
�	
��3 �	�
��
�	���#������������	�

����

������*�	��
���#�	�

���'�
�����	��3���
������

��������#��
�������������
��������
��	�
 ��
�


�
�
���� � ������ ���� �
���	
�� ��� ���
������ 
��


���#�����	����������������*
�*�		
����4�!������	� 

�#�7��
�	�����������	� ��#�$�������
�	�.8816�

���4����� �((0� ���� (�(� �
����1�7��
�	

����
������ ���� �	���

�
�
��*�
�	����	�
��
�	
��

����	��������
���#����	���

!����3��� ��� ��	� ����
��

�����
�	
�� ��� #��
+

������	
�� 3��
��� #��
�	

	 *
��4'

	����.88-6�3�	

�
�
�	��	���
�����
�*�����
�����
���#����	���

���	�
�
����������*���
��
��	��	��##
�	��
	+3
�	

�*���
+#���#��
�	��

�
����
��#� 	�
� ������
	� �����	
� �����#����	

��	�����#��
����
�����	
�����
"����
��#������ 

�
�	���
��������#��
+�
	������	
���������
�3

�

#����� ���	�� ���� 
��	� �#� %����
��
���
�L��

�
����#�.--:� 
��������3

��
�	���	
��#���	�


����&� 4�
����� .88>6� ���� .0,8�  
���� #��

*��	���#�	�
�$��7�4���&
��
	�����.88:6��9��	�


*������
���3�
��
��#�#��
�$��
�������*���


������3��*��
�#����**
���	���
�
��*����	�3�


�
�#+*
�*
	��	������"
�+�*
��
�������"�#��
�	

	����������*�
�
�	�� ���#
����	�� ��	��	
��
�

4�*�
	�
	�����.8>>6�

�
�#+*
�*
	��	���� ��

T� ������ �	�3���	 U� �#

���	��
� ���� ��3��*��


�*���
E#���#��
�	������3

�

�����
�	
��
"	
����
� ���

�
�	
��� ���	����
����

4A��	���� ����)

�� .81,5

��
�� .8>15�(
3�
�� .8>-5

(
3�
��
	�����.88.5�%�����

.88:5��
��������������
�

.8885�%������
	�����.8885���

����� ���� !�� 7����
�

��*�3�����	�6��'�
�
�����3��*��
�#����
�
�
��	
�

*����#����� � ��� �����"� #��
�	�� �	� ���� �� ����	
�

��#
�*���	�����*���
�����3�	�� �������������	�

�

Forest productivity ranges
from high in the wet-belt ICH
and SBS to very low at upper
elevations in the ESSF.

Small-gap disturbances are
common and stand-destroy-
ing fires are extremely rare in
the wet-belt SBS and ESSF.
Typically, a self-perpetuating
mature climax forest of
Engelmann spruce and
subalpine fir dominates
these landscapes.
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Figure 4.  An example of vertical zonation of lichen abundance in the ESSF.

Figure 3. Duration of wetting of Alectoria and
Bryoria at two canopy heights in the ESSF,
Pinkerton Mountain, June to September 1998.
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The absence of fire for many
centuries in some ICH
stands creates old, complex
forests, and unique forest
structures and habitats.
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2.1.3 Ecology of arboreal lichens
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Figure 5.  An example of vertical zonation of lichen abundance in the ICH.
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Figure 6.  Spatial distribution of the main canopy trees in an
ESSF stand at Pinkerton Mountain, based on digitized imaging
from 1:4000 scale aerial photographs.
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2.1.4 History of forest and land use
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Stand management pre-
scriptions that use natural
clumps of trees as units for
removal and retention may
have considerably more
success in maintaining
caribou forage lichens.
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Forest harvesting, road
access, and backcountry
recreation in Mountain
Caribou ranges have
increased dramatically in the
last three decades.
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2.2 Caribou Distribution and
Ecology
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2.2.1 Geographic distribution and status
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Table 2.  Current population size, trend and density of Mountain Caribou subpopulations (Hatter et al. 2000).
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Mountain Caribou use the deep snowpack in high-
elevation, late winter ranges as a platform to reach
arboreal lichens in tree canopies.
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Mountain Caribou have been
red-listed in British Columbia.
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2.2.2 Seasonal patterns of habitat use
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Figure 7. Current distribution of Mountain Caribou
subpopulations.
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Table 3.  Seasonal habitat use by Mountain Caribou (individual animals may deviate from this pattern).
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Figure 8.  Running three-week average elevation use by caribou in the southern Purcell Mountains
(1991-1997) and the Columbia Mountains (1992-1998).
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In the ICH zone, more lichen
may be available on fallen
trees or branches than is
within reach on standing trees.
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2.2.3 Landscape-level habitat factors
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Figure 9.  A corridor designed to link caribou
population centres separated by a fracture zone.

Caribou may tolerate low
levels of winter recreation, but
are displaced from areas of
heavy use by snowmobiles,
backcountry skiers, and heli-
ski operations.
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3.0 MANAGEMENT
OBJECTIVES FOR
CARIBOU HABITAT

3.1 Ecological Scales of
Objectives

3.1.1 Regional scale
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barriers to movement by
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Figure 10.   Areas of no harvest and modified harvest in a portion of the Quesnel Highland, as recommended
by the CCLUP Caribou Strategy Committee (2000).
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An Approach to Regional and Landscape Zoning

Preparation

Identify and map seasonal ranges, fracture zones, and linkage areas. Use telemetry locations, habitat suitability/
capability models based on telemetry data, aerial surveys, local knowledge, and general habitat characteristics.

Delineate

No harvest zone — Map designated areas in which forest harvesting and other resource extraction is
prohibited. Include large, contiguous blocks of high elevation ESSF forest, parkland, and alpine used as
winter range and adjacent middle and low elevation forests used as winter range or serving as linkage areas.
Incorporating ICH is especially important where those forests are used extensively during winter.

Special caribou management zone — Map areas where timber harvesting and silvicultural practices will be
designed to maintain caribou habitat values. Include peripheral winter range habitat and linkage areas.

Integrated resource management zone — Designate remaining areas as normal integrated resource
management zones. The primary caribou management concern is to avoid enhancing Moose, deer, and Elk
populations close to caribou habitat.

Linkage zone — Map portions of the fracture zones between areas of caribou habitat that are the best
remaining sites for corridors that will enable continued movement between population centres. These corridors
may be managed through low levels of timber harvest or through extended rotations to provide mature forest
characteristics across the fracture.

Access management

Do not construct roads through no-harvest zones unless absolutely necessary. Develop access management
plans for special caribou management zones. Work with user groups to develop recreation/snowmobile access
plans for both zones.

If possible, significant parts
of landscape units should be
developed over a short time
period.

3.1.2 Landscape scale
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3.1.3 Stand scale
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Table 4. Stand-level management objectives for Mountain Caribou winter habitat.
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3.2 Regional Approaches to
Land-Use Planning for
Caribou Habitat
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developed in cooperation
with user groups.
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Table 5.  Regional forest management prescriptions for Mountain Caribou habitat (based on Table 6 in Hatter
et al. 2000)
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4.0 SILVICULTURAL SYSTEMS
FOR MAINTAINING
CARIBOU HABITAT

4.1 Rationale for Partial Cutting
in Caribou Habitat
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4.2 Operational Application of
Selection Systems
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Concentrate development to
have the least impact on
caribou.

The goal for management of
caribou winter ranges is to
maintain each stand
continuously as suitable
habitat.
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Table 6. Advantages of single-tree and group selection systems for Mountain Caribou habitat.
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Both group selection and
single-tree selection have the
potential to maintain caribou
habitat.
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Table 7. Harvesting prescription for implementing a group selection silvicultural system in Mountain
Caribou habitat.
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Wildlife/Danger Tree training
helps operators ensure that
the work area is safe without
unnecessarily removing
trees that are not hazardous.
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Principles for Tree Species Selection

• The species mix and composition of the regenerating stand should be as similar as possible to that of
the harvested stand.

• The regenerating stand should be composed of a mixture of shorter- and longer-lived shade-tolerant
conifer species.

• Timber management considerations for species selection should be consistent with the maintenance of
long-term caribou habitat.

• Short-lived, shade-intolerant tree species (e.g., lodgepole pine, hardwoods) should not be permitted as
preferred or acceptable regeneration under an operational plan because the silvics and stand
characteristics produced by such species are incompatible with long-term maintenance of caribou habitat.
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Figure 11.  Silviculture systems suited to maintaining the stand characteristics required by caribou.

Table 8. Harvesting prescription for implementing a single-tree selection silvicultural system in
Mountain Caribou habitat.
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Low basal area or volume
removal using group or single-
tree selection with long cutting
cycles has the best chance of
maintaining caribou habitat.

4.2.1 Selection systems in the
Engelmann Spruce–Subalpine
Fir Zone

?���������$�����
�	�����������3�����3�	�	

���� 3
� ������	
�� ��� �� � �
����� 3�	� ���


����
�	���������� ��������������	
��3
����
��#��
	

�����	��������	�
�$��7�

7��� �������� �*
��	������ ���� ��#
	 � �
�����

������
�#���������	����#
��
�+3����
�����	 *����

#���	�
�$��7O9!��������*
���
���	�����3��	�01I�

$"*
��
��
�����������	��	�3
		
���
���	��4��
���
��

�����
�	���
��������	
�������������#�#
�
������
�+

3
������ 3�����
�6� ��
� ����
�
�� ������ #
��
�+

3����
����
���������+#��������������
��&������


�*
����� ���������
+	�

��
�
�	����� �	
���

��	�� ����
�	������ ���� G
��+	��������� #
��
�+

3����
������
�3

����
��	���**� �	�
�����
�	���

*�
����*	����������
�����
�	������������
�����

��	�������#	�3���
��	�

���	���"������
����	���

����	�
�	 *����� ������
��G
��+	������������
���

!��
#��� � ��
�� ����
�	������������
�� ���


*�����
�� 
"�
��
�	� �
���	�� ��� ����*� �
�
�	���

*�
����*	�������
�
��� G
��+	������������
��

���
� *
�#���
�� 3
		
�� ��� �**� ���� �����
+	�



�
�
�	����	�
�	�
�	��

=�
��#��
�����	
���&���	��������	��3�	��	 *
���#

#
��
�+3����
�������
�
�	����� �	
�����&
��	�


#������������&����������
�
##���
�	�����������G
�

�����
�	���
�������	�
�����&���	�������������3
�&
*	

��� ������� ��� *����3�
���	�� 0+1+�+���
� 	�����

	 *����� � ����
��3�
��B���&
�� ���� ��33
�+	��
�

�&���
������
�3�	��3

����
��
##
�	��
� ���	��	�


�
����������������	����
�3��
�����������
	 ��#

#��	���� ���������� ���*
� ����*��&� �&������

���	���
������*
��#���	
�����������	�����

?���������
���
��������
	��1���	��
����

�����	�����������*
���
���	����01I���
����	��
���� 

��
��3 �����3���47����
�.,6�����	�
�
#��
�������

���
�	�
�����
�	�*�����	 �#�������	���������3�	�	

����
�� ���
� 	 *
�� �#� ������+3��
�� �������


H��*�
�	�����
##
�	��
� ��*
��	
�������*
���*

	�� 0;� 	�� 1;I������
�	���� *�
����*	����� ��


*�����
�����B�3�
��:�����>�����7����
��./����

.0� ����� 
"��*�
�� �#� �� ��	�� #��� �
�
�	���

����
�	����3���&��

?���������
�����	��
	��1��	�����������*
�

�#����
�	����01I���
���
���
���3 �����3���47��+

��
�.,6�������
����
���##����	�	������
�	���	���

�
�
�	����� �	
������
�
�����
���3�
������
��+

��*	
��� �	
�����
����*�	+

�3�
� ��	�� ��*�
�
�	���

����*� �
�
�	���� *�
����*+

	���������	

*
������������

��
��
����
��
��	��
����


	�
�����	
����
��#�����3��

��3�	�	� 47����
� .16�� B�


����
�	���� *�
����*	���

������ 3
� 
��
�	���� � 	�
� ���
� ��� #��� �
�	�
�

������5��� ���##
�
��
��������3
��
��	
����� �	�

������	��������
��#�����3�
�����
����*	
���������

�*
��	�����

B�
� H����	 � �#� ����3��

��3�	�	������3
�
���
���#�	�


�
�������������
���	�	����


	�
� ����*� ��� �����
+	�



�
�
�	����� �	
������	�
�


�	

*
�����*
���B������	���

���
� ��3�	�	� ����
� �


�
����
������������	��*��
�
�	����� �	
����	�

/;I��#�	�
���	3���&�����
�	
��
�
� �>;� 
������

Figure 12. Cumulative frequency distribution of
slope use by radio telemetry–equipped Mountain
Caribou for all seasons combined in the Cariboo
Forest Region (1993-1998).

Windthrow assessments are
especially important where
strip selection is being
considered.
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Figure 13.  A block at Pinkerton Mountain that included group
selection and single-tree selection. Group selection opening
sizes ranged from 0.1 to 0.4 ha.
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Retaining advance
regeneration can help
achieve stand structural
goals.
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The clumpy stem distribution
that is typical of the ESSF
should be maintained and
encouraged.
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Figure 14.   A group selection block at Mount Tom. Opening sizes ranged from 0.1 to 1.0 ha.
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4.2.2 Selection systems in the Interior
Cedar–Hemlock Zone
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Figure 15.  Harvesting with 30% volume removal group
selection on a steep slope (>45%) using cable yarding with
individual openings. The next 30% would be removed in 80
years. This is only one of several possible patterns for applying
group selection on steep slopes.
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Figure 16. Harvesting with a 30% volume removal strip
selection on a steep slope (>45%) using cable yarding. The
next 30% would be removed in 80 years.
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5.0 RESULTS OF
MANAGEMENT TRIALS

5.1 Silvicultural Systems Trials
in ESSF and ICH Forests

5.1.1 Research and available
information
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5.1.2 Silvicultural systems and
opening sizes
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Single-tree selection
prescriptions may be
modified so that closely
aggregated trees are either
all removed or all retained.
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5.1.3 Harvest methods
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5.1.4 Regeneration and species
composition
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Planted Regeneration — Key Results

• Generally, in the ESSF, growth of planted Engelmann spruce and subalpine fir in openings > 0.1 ha
is similar to that in clearcuts, but growth is reduced in openings 0.01 ha or smaller.

• In the ESSF, planted seedlings grow better if they are 3–4 m or more from residual trees.

• On frost-prone sites, a residual overstorey reduces frost damage to seedlings.

• Western redcedar, western hemlock, subalpine fir, hybrid spruce, lodgepole pine, and Douglas-fir have
all been successfully established in group selection openings in the ICH.
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Table 9.  Mountain Caribou integrated management trials.
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Advance Regeneration – Key Results

• In the ESSF, growth of spruce and subalpine fir advance regeneration increases after overstorey removal.

• Diameter growth release occurs 1–3 years after harvesting, whereas height growth release is delayed
until 3–7 years or more after harvesting.

• Growth release of spruce and subalpine fir is negatively affected by the density of the residual overstorey.

• No equivalent information is currently available for wet-belt ICH sites.
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Windthrow – Key Results

• In the ESSF, wind damage has been very limited (>3%) in partial cuts with 33% or less volume removal,
but substantially higher where harvest levels were 50% or higher.

• In the ICH, windthrow rates have been similar in partially cut areas and unlogged control areas.



0;

���
*����	
����������	����� � �	
����	�� � ��� 	�


$��
�������*���
E��3��*��
�#���#��
�	���#�9����

' ������ ���� =	��� 
"����
�� ������


�
�
�
��	�����
�*���
����
��������
��#�����
�	

��	
���	�
�� #���� *��	���� ��	�� 	�� ��
����	�

4��!����
 � ���� ������	� .8>,6�� ����
	
�

����	���
�*���
�������
���3��	�/� 
�����#	
��	�


����
�	���
�
����
���	�����	������#�����	�����


���
�*���
��
�� ��#�:� 
����������
��#	
���
�
��
�

������
� �
�
�
��	���� �
�*���
� �#� �*���
� ���

��3��*��
�#�����##
�
���
� ���		�
�3�	�����	���
�
��


�#�3�	���*
��
�������
��	��
� ��##
�	
��3 �	�


�
���	 ��#�	�
��
���������
��	��
 �

�
��� ��#����	���� ��� ������3�
� ��� 	�
� ����	�

�
�*���
� �#� ������
� �
�
�
��	���� ��� 	�
� 9!��

�
�����4.88:6�#�����	��	�������
��
�
�
��	���

4N� /��� 	���6� ��� 	�
� 9!��&.� 9!���,� ���

9!���.��
�
��
���
�����	����		�
������
��
��#

��	�
"�
*	�����	
�����	������������������������
�

���	��#�	�
��
����������
��
�
�
��	�����������	
�

#������ 
�����4�
�
	�	��
����	�����#�3�����
�6

3�	������#������#�����������������������	������

������
��
�
�
��	������������
���
��������	
�����

�
����3�
�#���������
	 ��#����+	��3
���3C
�	��
�

���
� �
�
����� ��� �

�
�� ��� 	�
� ��������	����

���
*	�3���	 � ���� ����+	
��� *�����	���	 � �#

������
��
�
�
��	�������	�
�9!��

5.1.6 Windthrow

���	������� ��
	+3
�	�$��7�����9!��#��
�	�	 *
�

���
�3

�����
� �3
��
�
��	��3
��
�������#���

	�����	�
��#��
�	�	 *
��������	����!����3����B�


�3������
�	��#��
�
�	������	
���	
��	��*+��	����

�

�+3���&�*��	���+��		�����
	�����3 � 	�
� ��	


.8-;������3

���		��3�	
��	��
"�
����
�����	����

4�
��&���.8:15���	��
���.88-6�����
�
����
�

4.8-/6�
"����
��	�
��
�*���
��#��*���
+#���	��3
�

���
���
����
���%����
��
���
�	��	��
�
�*��	���� 

��	�3
	�

��.81,�����.8-.����
���������
��	��	

�
�
�
��	����*��3�
��������������������
��
�


���
�*��3�
��	���	��������������
����	�
�
��	�����

�
�*�	
� *
��
*	����� 	��	� ����+
�
��	���� �	����

*��	���� ���	�3
#��
�.8:;��
�
����� ��3�
H�
�	� 

����	�����������#
�	
��3 ����
�	��������
��
�� 3
��

4.88>6��3�
��
��	��	�*��	���� ���	��*���
E#���#��
�	�

��
�����#���������
��	� ��#�	�
�����
�	���	
���	 

������	
������	���������	�������
��**��*���	
��)
#
�

	�� �
�	���� 0�,� #��� ���
� ��#����	���� �3��	

����	��������
���
�	�*���
���
��

A�
��	�
����	�.;� 
�����
�
����#�����������


	��*��	���+��	�����3�	��	�
�$��7�����	�
�9!�

���
�3

�����
�	���������
�
����������
��

	�������	���� �#��
���	�

�
�
����
��� �$��7�*��	���+��		����	�������������3��

��3�	�	����
�	
�	
������
�	��
�������
�
����#�1;I

�#�3����� ��
�O�����
��������
���B�
�
� ������


�*
��	������	�������	��
���
�����	�������.88;O8.

4!%��/,�����/:6����	�
�%����
��
���
����	���	

�����	�������
�����	����4$%�...86����	�
�)�3���

(���
 ����	���	�����
��#�	�
�
�	���������	��������	

���	������
��� #������*�������3�	�*��	+����
�	

����	����� ��	
�� ��
� ��&����
��
�� 	�� 3


��3�	��	���� �����
��	��������	�
��$��7�*��	���+

��		���� 	������ ��
�
� ����
�	� �
������� �
�


�
�	���	
��	��//I�

�	��
���
�����	���� 	�
�
��������� �	
��	��

����	������ �#� ����	����� ����
�� 3�	� #�
��

�3�
���	����������
����*	
�����*
�	�����������	


���
�	���	
��������#�/;�	��0;I�3
����������	���

�
�� ��	�����3��	�.�1� 
�����#	
������
�	�����B�


���	��
�
�
� ����
��������
�� ���*��	������#� 	�


3���&���
�
�	�
�����
�	��
�
����������
�	�

'�����*

����������	����������
��
����
�3

�

����	��
���	�	�
�������
�����	����	�����4�������

��*�3�����	�6��B�
���	
����������	�*����*��������


"*����
5���"�������������	��	 *����� �
"�

�

“ Despite uncertainties, forest managers can still do much
to reduce losses from wind, although they can never
expect to eliminate damage completely . . . But by being
aware of past experiences and revising plans in the light
of new information, the forest manager can at least be
satisfied that all possible has been done to reduce losses
from wind.”

A.S. Harris (1989)
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5.2 Effects of Management on
Habitat

5.2.1 Habitat use by caribou

7��
�	� ����
�	������ � �##
�	� ��3�	�	�� ��
�� 3 

����3��������� ��� ������
������
���� ���	
�

	�
�
�����������
��	������*������������3����	�
�

������	
������*�
��	�����B�
�
##
�	���#� #��
�	

����
�	���� �����
���
�� 	��
� ��� 	�
��
�
	�	���

�
�
��*��

%��	������		���������&
� �	�����
��
���
##
�	�	���

��
����		���� ��� ��3�	�	� �		��3�	
�� ��*��	��	� 	�

����3����9��	�
�7�

	�!�

&��	�� ����	�
��
	�����

9!�� �
���������
� 4����� 
	� ���� .8886� ����	

���	���
��#�������3�������	�
��3������
��#�
��� 

���	
�� #����
� *���	�� ���� ��	� 3

�� ���
��
� 

�##
�	
��/�1� 
�����#	
������*��
�
�	��������
�	����

!��
���#�	��������3�������
�
����#�3��������3 

�	�
��������	
���
�
�����

!���3��� ���� 	�
��� ��������
�3

���3�
��
�� ��

��� ��!�7�*��	������	������
�����
�	�������

���*�
	
������
�
��	�
�������������	��	�����3


������#���������
�	����3�
���	������#�����3�����




0,

��
�����	
���!���3����
�*���
��	��*��	������		���

���
�3

����##����	�	�����
������
�	�#����� �3
����


*��	������	�����
�3

���������������		
�
���A��


*��	������		��������3

����*�
�
�	
����
������
�

��
���	�
�
������3
����
��**��	���	 �	���
�������

�	��##
�	������3����B�
���
��#�*��	������	��3 �����3��

�� ������
���
��	��
�����
�
�
��	�����
�
��*�

�������
�����
�	�
�	��
��	�&
�*���
�

5.2.2 Arboreal forage lichens
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Stand–level Habitat Attributes for Caribou that may be Affected by Forest Harvesting

• Characteristics of the snowpack, which affect ease of movement by caribou.

• Density of the vegetation and of obstructions, which affect how well caribou can see around them and
flee from predators.

• Abundance of green plants used as forage by caribou, especially the low shrubs and perennial herbs
with persistent green leaves that they use in early winter.

• Abundance of woody browse plants, which affects the numbers of Moose, Elk, and deer, and thus of
predators.

• Availability of arboreal lichens, the main winter forage of Mountain Caribou.
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Arboreal Forage Lichens – Key Results

• High levels of volume removal increase the risk of lichens blowing off the trees in the residual stand.

• Partial cutting alters the microclimate in the crowns of the trees in a way that favours the growth of
Bryoria rather than Alectoria.

• The amount of lichen that disperses onto a regenerating area increases with proximity to mature lichen-
bearing trees.

• Lichen abundance in partial cuts is limited by the lower numbers of old trees compared with unmanaged
stands.

• Managers can help perpetuate forage lichens in partial cuts by:
• keeping openings small (<1 ha) in both the ICH and the ESSF;
• managing for a clumped stand structure in ESSF stands; and
• primarily in the ESSF, managing for early development of an inner defoliated zone.

Figure 17. Growth rates of Alectoria and Bryoria
at Pinkerton Mountain (CP376) (1992–1994).
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Biodiversity – Key Results

• Selection harvesting prescriptions with smaller openings are generally more effective in maintaining
habitat for mature-forest wildlife species than prescriptions with larger openings.

• Habitat for some mature-forest species can be retained by protecting dying and dead trees, coarse
woody debris, and an intact forest floor during harvest and silvicultural activities.

• Single-tree selection would be improved for many animals by greater heterogeneity — patchy removal
and retained wildlife tree patches

• Because no one harvest prescription is best for all mature-forest species, using a variety or a mixture of
small openings is better than applying a single prescription uniformly over the landscape.
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5.2.3 Biodiversity
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6.0 QUESTIONS AND
ANSWERS

Harvesting one-third of the trees in a stand
will reduce the lichen available to caribou
by at least one-third. Will caribou habitat be
maintained after the second and third
entries?
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Is management for caribou detrimental to
other species?
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Can arboreal lichens be enhanced in young
stands?
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If we don’t cut these old decadent stands
soon, aren’t they going to all die and fall over
and be of no use for caribou or timber?
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Does partial cutting result in increased
blowdown?

��� � 	 *
�� �#� #��
�	� ����
�	���� ���� ����
��


����	��������&�	��	�

���
#	�3
������A�����
���	
�

����
	
�+����	������	�
��	 *
���#�����T�
�
�	��


�������U��
	��������	�
��
	+3
�	�$��7�����9!�

���
��
���	
����������#����	�����	�������
�
���� 

	�
�������
��
��#�����	������������������
����

3

���
��	��
� �����
����
�
2

M 3�������
����������
��
����������3

���
�� 

4
����J1;I65

M �*
���������
�
"�

�
��	���	�

��
���	����

���	�5

M �������	������	��������������	�	�

�����


3

���
���
��	��������	�	�
��	����
"*�����

�
�&
�����������	�������	
��
���	
�	�

�5

���

M ���*�
+����
�	�����	�������G�������
���
�	�

4�
�	���� 0�,6� ���
� 3

�� ������
�
�� ��� 	�


*�
����*	����



08

B���� ��
������ ��� ��	� ���#��
�� 	�� *��	���+��	

� �	
��5���
����	�� �	
�����
�������	����&���
�

�	���� 
��
�� ��
� 
"*��
�� 	�� ����������� �#	
�

����
�	�����B�
�H�
�	�������9#��
����	�	��*��	���+

��	�	������	��������3�����3�	�	����������
������

�����
*	�3�
��
�
����#�����	���������
�����	�


�
��������	����������C��
�	���
��K��%�
+����
�	

����	����� ���
���
�	�� ��
� ��� ��*��	��	� 	���

������3�
�	���
�*��
�����
�*��#
���������������
�

	�
�
����&��

9�� �
�
���� 	�
� 	 *
�� �#� *��	���+��		���

�
����
��
��#�������	����!���3�����3�	�	�L

������	
���#�3�������
����������
��
��������	


"�

�����/;I���������
�	��#������
+	�

����������

����*���#�	�

��������������		����� ��
�L�����


�
��	��
� ��������&��#�����	�������������*��
�

��	�����	�����������
	
�+����	��������������
	�����

9�����
� �
�
�	� $��7� ���� 9!�� *��	���+��	�

�����*���	����	�
�
�*�����*�
������������
����

3

�������������*���3�
�	����	
��#������������	

�	�������
���
����	
���#�����������
����
�3

�

�3�
��
�� ��� *��	���+��	����	�� �
�� � �����


�
�������4
����[1;I�������
65�	�
�
���	
����


�������� 	�� ��	
�� �#� �����
� #����� ������ 	�


���������
��
���#����
��	
� �����
���
����	��

�������
�����	�������
��	�
�#��������2���
����

�*
��	������ *���� ��� *�
����*	���� H���	�# � ��

���
*	�3�
���������
*	�3�
��
�
���#�����	����K

'��	����	�
���&
� �����
H�
��
��#������
���
�
�

�#�����	���������K�����������	������������&
� 

	�����
������#����	������
�
�	�����
H�
��
���

����3�����3�	�	������� �3
�
#�	�����3�����
�� 

����	����� ��� ���
����3�
�� %�
����3���� ���

�**������� *��#
��������� ���� �
��� ��	�

����	��������&����	�������
��	�
���&
����������

���	��#�������
�����	�
�3
�
#�	����������
H�
��
�

	��#��
�	��
��	��������#
���3�	�	���
���������	�
�

�3C
�	��
���7���
"��*�
�!��	
��4.88:6�����
�	�

��T�����
�
�	�	��
�����U��#�>I�����	�������

*��	���+��	�� 3
#��
� ��	���� ��� ��&
� � 	��3
� 	�&
��

�������� �(
�����7��
�	����	���	�	 *����� ���	���+

*�	
�� .;I� ����	����� ��� *��	���+��	�� ��� �

*�
���	����� � �
����
� ��	������ ��	���

����	���������
�����
��
�
���� �3

����������
��

Will it be more difficult to meet silviculture
obligations in partial cuts?
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These prescriptions may maintain caribou
habitat, but will they produce as much
timber?
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To partial cut, will new and expensive
harvesting equipment have to be acquired?
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If the forest industry is going to make large
sacrifices to maintain caribou habitat, what
is government doing to ensure that winter
recreation such as snowmobiling, heli or cat
skiing, and ski-touring, do not eliminate
caribou through harassment and dis-
placement?
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Do caribou use partial cuts?
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7.0 INFORMATION NEEDS AND
THE FUTURE
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Copies of Wildlife Reports are available, depending on supply, from the BC Ministry of Water, Land and Air
Protection, Wildlife Branch, PO Box 9374 Stn Prov Govt, Victoria BC.  V8W 9M4
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