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beneficial mycorrhizal fungi, and consumers of plants, plant
products, and invertebrates.

the piles and forest, and lowest in the dispersed treatment. Vole
populations were consistently higher in the windrows than other
sites throughout the three years of study, whereas voles in the
piles and forest were quite similar in their population changes.
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Populations of deer mice generally showed no difference among
treatments. Mean abundance of northwestern chipmunks was
similar among treatments at Aberdeen, but generally appeared
more often in the CWD treatments than forest at China Valley
and Summerland.

Uncommon mammals observed at piles and windrows included
the American pika and bushy-tailed woodrat.

American pika Bushy-tailed woodrat

Winter Snow Tracking of Predators and other
Mammals

Permanent snow-track transects were installed at all study areas in
January 2008 and sampled for three winters. Coyotes and weasels
were the two most common carnivores encountered during winter
track counts. In an analysis of all three study areas, the piles treat-
ment had higher coyote activity than the forest, with the dispersed,
windrows, and forest being similar. Total captures of weasels was
relatively higher in piles and windrows than dispersed sites at
China Valley and Summerland.
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Coyote

At Summerland, overall species richness was higher in piles and wind-
rows than dispersed CWDj; relative abundance of coyotes and weasels
also followed this pattern. The

. Species richness of tracks
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respective CWD structures. Dispersed Piles Windrows Forest
Other predators including lynx, fox, cougar, wolf, and marten
were present in the general study areas, but did not selectively
choose among our CWD structures. However, marten did in-
crease in occurrence on all 3 study areas; perhaps an indication
of: “if we build habitat, they will come”.

Marten Tracks

Winter 1 ‘Winter 2 ‘Winter 3
2007-08 2008-09 2009-10
China Valley
Dispersed — — -
Piles — — *
Windrows — = _
Forest * * *
Aberdeen
Dispersed - - —
Piles *
Windrows = - —
Forest * * *
Summerland
Dispersed = - *
Piles — — —
Windrows = = —
Forest - * *

Habitat Structural Attributes for Marten

« Resting and den sites are associated with large snags, live trees,
squirrel middens, downed hollow logs, underground (especially
in winter), and in piles and windrows of woody debris

+ Suitable corridors, such as riparian areas, connecting to mature/
old-growth forest (preferred marten habitat) are required to
reduce fragmentation on large areas

+ Clearcuts with CWD sticking above snow level in piles and
windrows encourages marten activity by allowing access below
snow cover

« Distances up to 400 m on clearcuts may be crossed by marten
using windrows

+ Piles used by marten are usually in conjunction with riparian
areas or on routes < 135 m across clearcuts

+ Piles and windrows provide a prey base of small mammals, par-
ticularly red-backed voles, and allows access to this food source

CONCLUSIONS

« First time red-backed voles maintained on clearcuts, at
abundances comparable to uncut forest, for periods longer
than 1 year

« Total abundance, species richness, and species diversity of
forest-floor small mammals were higher in the piles and
windrows than the dispersed CWD and forest treatments

« Predators (marten, coyote, weasels) and uncommon species
(pika, woodrat) also seem to be active at piles and windrows

Woody debris?
+ Habitat readily created during forest operations
« Forest products from woody debris?
+ Red-backed voles and predators are also products!

« Carbon credits; why not Habitat credits? Biodiversity
credits?

What to do? When and Where?
Plan piles and windrows for
habitat structure and connectivity

« Structures need to be created at
the time of forest harvesting and
log processing to reduce costs,
maintain continuity of habitat,
and provide sufficient CWD for
at least 300 m?/ha

Create CWD structures as
piles or windrows at least 2 m
in height and 5 m in width or
diameter

Position wherever possible,
particularly on sites remote from
processing facilities + less fire
danger from people

Connectivity to riparian
areas

At least one windrow or a series
of piles should connect patches of
mature forest and riparian areas
to allow red-backed voles, mar-
ten, and other species to access
and traverse clearcut openings

Windrows should have open-
ings about every 100 m to allow
passageways for ungulates and

silviculture activities Connectivity across an

opening to forest

Where possible, harvesting plans
will maximize retention of piles and windrows when operational
roads are perpendicular to the main haul road system

Strategic need for habitat is particularly important on large
openings (> 10 ha) in conventional, but also much larger
(> 100 ha) salvage harvesting operations in beetle-killed as
well as burned forests

Connectivity with windrows
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