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McNAY, SULYMA, VALLER, AND BRUMOVSKY

lntroduction

anaging woodland caribou habitat, in light
of the mountain pine beetle (unn) outbreak,
is bound by much uncertainty (Cichowski

2007; Whittaker and Wiensczyk 2007) surrounding
the response of understorey vegetation, predator-prey
relationships, the connectedness of seasonal ranges,
and the risk that caribou must undergo in moving
among seasonal ranges. Complicating the situation
further is the forest management response to mitigate
the outbreak, which could include changes to forest
policy (B.C. Ministry of Forests and Range 2005).

Our goal was to reveal potential implications of
different forest management options on the integrity of
caribou winter range. Broad areas of ungulate winter
ranges (uwns) will undoubtedly be affected by salvage
of n4pg-killed timber, but to what extent and for how
long? Our specific objectives were to help provide
information about:

. the potential influence of the MPB outbreak on
woodland caribou UWRs;

. timber salvage options that would optimize quality
of uwns and recovery of unn-killed timber; and

. the potential need for review of Uwn management
direction.

Methods

We used results from simulated iupn disturbance
(Walton et aL.2007) and hypothetical forest
management options using the Spatially Explicit
Landscape Event Simulator (sErns; Fall and Fall2001)
to forecast spatially explicit characterizations of the
landscape from 2007 to 2100. These conditions were
assessed using the Caribou Habitat Assessment and
Supply Estimator (McNay et a\.2006) to identify
effects on UWR values. Model runs were applied in
recovery plan areas for three herds of woodland
caribou (the Chase, Scott, and Wolverine herds)
extending over 3.2 million ha in north-central British
Columbia (McNay et a\.2008). We constructed sets
of forest management options that, to the extent
possible, represented real choices in determining the
most efficient salvage of napg-killed timber. A natural
disturbance scenario provided a baseline reference.

The following four management scenarios were
undertaken:

l. base forest management intended to mimic
legislated UWR policy;

2. salvage by exploiting existing infrastructure
emphasizing salvage of dead pine provided less than
I km of new road was needed;

3. enhanced pine salvage emphasizing salvage by
increasing the amount of access roads that could be
built to a maximum of 30 km and allowing harvest
in UWRs; and

4. enforced pine salvage with and allowable annual cut
uplift.

Results

Supply of Ungulate Wlnter Range

The abundance of quality uwn was maintained in the
short-term (next 5 years) regardless of the scenario
applied. Scenario I maintained the most favourable UWR
results for the Chase and Scott herds, and Scenario 2
provided the best results for the Wolverine herd (Figure
1). For the Chase and Wolverine herds, the amount of
UWR began to decline significantly around 4 years from
present and continued to decline throughout the salvage
period and into the post-salvage period (after 202L).The
abundance of uwn was maintained above the natural
disturbance benchmark for the Chase and Scott herds
regardless of the scenario applied. However, for the
Chase herd, all scenarios approached the benchmark
by 2040. The aggressive salvage scenarios (i.e., 3 and 4)
resulted in a reduction of uwR for the Wolverine herd
below the natural disturbance benchmark and this level
was predicted to remain for the following 15 years.

When risk of predation and forage characteristics
were considered in the assessment of Uwn, the
amount of quality range declined sharply from
current conditions for all scenarios. For the Chase
and Wolverine herds, the amount of UWR declined
and then remained below the amount expected under
natural disturbance (Figure 1). When predation risk
was assessed, the variation among scenario results was
apparently lower than when it was not considered.

Timber Supply

With the exception of Scenario 4, timber harvest was
generally consistent (Figure 2). All scenarios, except
Scenario 1, were successful at maintaining a high
proportion of pine in the harvest (Figure 2). For all
scenarios, the downward trend of the annual volume
of timber harvested started at about 2017, declining
significantly after 2015, and continued declining
until2070.
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Scenario 1: Base Forest Management Policy
Scenario 2: Salvage Exploiting Existing Infrastructure

Scenario 3: Enhanced Fine Salvage
Scenario 4: Enforced Pine Salvage with nec uplift
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FfGURE 2. Simulation results $ear 2007-2100) for management scenarios depicting the likely effects of salvaging
timber killed by mountain pine beetles on the supply of timber (top graphs) and the amount of pine harvested (bottom
graphs) within the range of woodland caribou herds (Chase, Scot! and Wolverine) in north-central British Columbia.

Discussion

The age distribution of pine-lichen forests within
the study area was known to be skewed to stands
between 70-140 years of age (B.C. Ministry of Forests
2001), implying the occurrence of widespread natural
disturbances before the turn of the last century. The
implication was an abundance of favourable conditions
for UWR relative to the supply that can be sustained.

Decline in the abundance of uwR was therefore
inevitable and this was evident before consideration of
the MPB outbreak (McNay et aL 2008). Although the
natural disturbance benchmark is a useful construct
(Delong and Tanner 1996; Fowler and Hobbs 2002), the
apparent historic disturbance in our study areas reminds
us that because of their associated level of uncertainty
future forecasts should be used with caution.
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Research and Management
Recommendatlons

The tactical management of uwns (Scenario 1) and
relaxation of harvest restrictions in certain UWRs
(Scenario 3) may promote the maintenance of uwn in
the long run and promote greater liquidation of tr,tpg-
killed trees. Since none of the simulated scenarios were
able to harvest all ndpg-killed pine, we recommend
strategic selection of areas adjacent to UWRs that
should not be harvested in the short term (i.e., defacto
buffer areas to reduce predation risk). Also, strategic
selection of harvest areas within UWRs will provide
opportunities for recruitment of new UWR and help
reduce the anticipated longer-term deficit in UWR
supply. Selection of protected uwn should focus on areas
where terrestrial lichens are judged to be the climax,
rather than successional, vegetation structure. These
sites tend to be relatively less productive for timber
growth. By comparison, disturbance zones could be
focussed where MPB attack is judged to lead to future
decreases in snow interception or to accumulations of
dead timber that will restrict caribou movement. These
sites tend to be relatively more productive for timber
growth. Alternative strategies that involve complete
lack of disturbance in UWRs other than by the MpB (e.g.,
Scenario 2) are not likely to support the establishment
of relatively stable UWR supply. If UWR is avoided,
government will need to find methods to ensure the
restoration of range conditions.
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