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Abstract
The effects on fbrcs! cami!orcs of ibrest insects, tree diseases, wildfire. and management strategies dcsigncd ro inprove forest
health (e.9.. thinning. salvage operations. prescribed b rns, and road rcmoval) are discussed. Forest camivorcs of conservation
concern in eastern Oregon and Washinglon irclude the Canada lynx (I,fr,r .d'1lrde"r ir), wolverine (Cr10 g,ld. and fishcr (M.rr-.€r

?.rrd,ri). All three spccics depend |o some degree on forest structures, stands. and landscapes created b,v insccts. disease, and
fife. Wildfire and insec! ouibrcaks maintain a mosaic ofstructural stages across the landscape that are used b],lynx. Thinnirg of
dense lodgepolc pinc (Pir?,lr . rriad, rd) stands that result largely from wikuire and insect outbreakr is delrinenlal to snowshoe
hate\ (l,t'put n(riLan .r). which are the primary prey of lynx. Fishcrs use large stands of mature forest and snags. hollow live
lrees.logs. slumps. \i'ilches-brooms, and otherstrucrures forrcs!andden sites. Sahage harvesting. lhinning, andconversion fro
predominandI lir slands lo ponderosa pine (Plrrslorl.rdr.r) may advcrsely aftact habitat condidons ibr ishen. Lrse of roads is
perhaps most delrl cn tal 1() $ oh erines becau se the] afe eas ily trapped and aloid hunlans.
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Introduction

This lilerature synthesis includes information on
rarc forest carnivores whose historical distribu-
tions include portions of eastern Oregon and
Washington and that are classified by the Natu-
ral Heritagc system as sensitive (State Status of
Sl S3.) in Oregon and Washington. The Canada
lynx (L'-r'r;. tonadenrl.r). wolverine (.Culo gulo).
and fisher (.Martes pennanti) are listed or have
been petitioned for federal listing under the En-
dangcred Species Act (Carlton 2000. Greenwald
et al. 2000. U.S. Fish andWildlife Service 2000).
This account is not intended as an exhaustive lir
erature re\iew; rather it is intended to provide
readers with an introduction to potential effects
ofdisturbance agents and related lbrest manage-
nent strategies on rare tbrest carnivores. The
management strategies being considered here in-
clude thinning, salvage operations, prescribed
bums, and road removal, although there may be
other treatments that apply as well.

Canada Lynx

The primary habitat for Canada lynx in the wesc
em United States is cool. coniferous forests at
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upper elevations (McKelvey et al. 2000a). In
Washington, lynx occu in high-elevation fofests
in the north-centml and northeastern portions of
the state (Koehler and Aubry 1994, McKelvey et
al. 2000a. Stinson 2001); available evidence sug-
gests that the lynx has neverbeen part ofthe resi-
dent fauna ofOregon (Ver1s and Carraway 1998).

In north-central Washington, Iynx selected
densely stocked, mid-successional lodgepole pine
(Pinus contortq) forests at high elevations pri-
marily ibr foraging (Koehler 1990, McKelvey et
al. 2000b). Young stands with high stem densi-
ties may be preferred by lynx because they con-
la in  ubundant  popu la t ion .  o f  the i r  p r imar l  p re1 .
the snowshoe hare ( Lepus aneicanus) (Koehler
1990, Aubry et al. 2000). Birds. other mammals,
and ca.rfion arc also taken by lynx, especially during
summer (Parker et al. 1983, Murray and Boutin
1991, Aubry et al. 2000, Mowat et al. 2000). Lynx
typically do not hunt in large, open areas with
little or no cover (Koehler 1990, Koehler and
Brittell 1990). Koehler andAubry (1994) suggested
that lrequent small patches of habitat alteration
that mimic natural disturbance pattems may be
beneficial to lynx fbraging habitat.



Fordenning and rearing kittens.lynx have been
found to use late-successioral fbrests (Koehler
and Aubry 199.1. Aubry et al. 2000). A common
characteristic of lynx den sites is the presence of
coarse woody debris o[ the ground that provides
hiding and thermal cover for the kittens (Slough
lqqq r .  Dcnn ing  h : rh i t l t  mu: t  he  in  c lose  pror im-
ity and connected to good foraging habitat (Koel er
and Brittell 1990). The Canada Lynx Conserva-
tionAssessment and Stntegy (Ruediger et al. 2000)
provides l manlgenrent trxrl tbr land managers
to provide appropriate habitat to maintain lynx.
Additionally, a recently published book entit led
Ecology and Consenation ofLynx in the United
States (Ruggiero et al. 2000) provides a thorough
review on this species.

Wolverine

The present rale occurrence, low density, and lim
ited distribution of this species have resulted in
its imperiled status in Oregon and Washington
wherc this species is tlpically associated with open
fbrests at higher elevations and in alpine areas.
Information on the distribution of wolverines in
Oregon and Washington is extremely limited, and
has been synthesized by Johnson (1977). Verts
and Canaway (1998), and Edclmann and Copcland
(1999) .

Homocker and Hash ( 1981.1 reported a strong
selection lbr 1lr forest types by wolverine in the
summer. particularly at highcr. cooler elevations
in Montana. They reported that 70dl,: of their te-
lemefy locations occured in medium density or
scattered mature fbrest at high elevation, and 307.
were in ecotonal areas. ln both this study and one
conducted recently in Idaho, distinct seasonad shilis
io elevation were observed, with higher elevation
talus and rock cover types prefened in the sum-
mer, and montane coniferous tbrest types pref'erred
in the winter where carion was available from
hunter kil ls (Copcland 1996). Lowland grass and
shrub cover types and pondercsapine forest types
were avoided.

Wolverine hunt or scavenge on a wide variety
of animal prey, and it is possible that reported
elevational shifts in activity occur in response to
changing food availability: carrion is more abun
dant at lower gievations during wintet whereas
mammalian and avian prey are more abundant
and accessible at higher elevations during sum-
mer. Although few reproductive den sites have

been found in lorcstcd areas. virtuaily all were in
alpine or sub-alpine habitats iD association wirh
tree roots, boulders, rock ledges, and deep snow
(Hash 1987, Banci 1994. Magoun and Copeland
1998). Copeland (1996) lound thal human dis-
nrlbance at den sites resulted in den abandonment,
but not kit abandonment.

Fisher

Although tishers once occuned in dense conifer
ous forests throughout much ofOregon and Wash-
ington (Bailey 1936, Dalquest 1948), rcccnt as-
sessnents indicate the species now occurs only
in small isolated areas in southwestern Oregon
(Aubry and Houston 1992,Aubryetal. 1996.Lewis
and Stinson 1998). Source habitat for fishers is
classitled as Iate-seral stages of co niler lbre sts in
montanc communitics (Wisdom ct al. 2000). Fisher
occurrence in Califomia was positively associ-
ated with large stands of maturc forest and dis
tanca tiom clearcuts (Rosenburg and Raphael
1986). Fishers avoided stands with less than,106/c
canopy cover in Idaho (Jones 1991, Jones and
Ganon 1994). Their associi it ion with older stands
is tied partially to their use of rest and den sitcs
(de Vos l95l, Ingram 1973). which include snags,
hollow live trees, logs. stumps. witches-broons,
and other structures (Hamilton and Cook 1955,
Coulter 1960. Powell 1993, Afthur et al. 1989.
Powell et al. 1997, Aubry and Raley 2001 ). Vir-
lually all known natal dens oftishers were in cavi-
ties formed from extensive decay by hean-rot fungi
in large-diameter trees (Paragi et al. 1996, Aubry
and Raley 2001). Maflin (1994) summarized stud-
ies repofiing on the diet of tishers, which included
snowshoe hares, red-backed voles (Clelrrlonorls
sp.). red squirrels (Tamiasciurus hudsonicu.t).
porcupines (Ererlri:oa zlonrarrz), nonhem short-
tailed shrew (Bftzrlna brcrlcuada), passerine birds,
and vegetation.

Fishers are among the most habitat-special-
ized mammals in westem Nofth America (Buskirk
and Powell 1994), because of their association
with closcd-canopy forests and late-successronal
forest structures. Habitat availability, nlore than
any other factor, will likety affect their distribu-
tion. Clearcutting. selective logging, and thinning
may modify fisher habitats (Buck ct al. 1994) by
removing some of the insulating canopy: expos-
ing the site to drying elfects of sun and wind:
remor ing  l l rge  cornmer( ia l , .on i l ' e r . :  re rnor ing
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sna-rs, *'hich reduces the number of polential den
and rest sites; and incrcasing the relative abun
dance of hardwoods in the understory. Many of
the harvested sites are replantcd with ponderosa
plne in the Norlhwest, which changes the veg-
etation composition fron a mesic closed-canopy
forest of predominantly llrs to a dder opcn forest
dominated by pondcrosa pine. The long tenn ef-
t'ects ofthese changes may bc detrinrental to tishers
(Buck et al. 199,1).

Potential Effects of Insects, Disease,
Fire, and Management Strategies

Forest insects, tree discases and lire create manv
ol the fbrest structures that thesc rare forest c!lr-
nivores usc ;lcross the landscape. Large-diameter
trees and logs with extensivc heartwood decay.
brooms crealcd by broom rust or dwad mistle-
toc, and accumullrtions of coarse woody debris
are used by fishcrs for rest and den sites (Powell
and Zielinski 1994, Bull et al. 1997. Aubry and
Ralcy 2001). Accumulations of coarsc woody
debris are also uscd as den sites by wolverines
and lynx.

Large inscct outbreaks and stand replacement
fires may convert mature forests to early succes-
sional forests. Early- and mid-successional stands
provide high quality foraging habitat lbr lynx
bccause the dense young stands rcgcnerating af-
ter a fire or inscct outbreak provide optimal habi-
tat fbr snowshoe hares. These young stands, ho$-
ever, do not provide suitable habitat for fishers.
wolverines. or denning lynx.

Sah'agc or thinning operations that rcmove dcad
or decayed ffees or coarse woody debris on the
ground will reduce the availability oftbrest struc-
tures uscd by fishers and lynx for denning. The
removal of these structures may also indirectly
afltct fnrcst carnivores by adversely affecting the
abundance of some of their prcy specres.

Conversion ofclosed canopy fir stands to more
open pine-dominated stands over large areas
through thinning or prescribed fires may reduce
habitat quality for fishers. Reductions in under
story structural dilersity r'",ould likely be detri

mental to snowshoe harcs. which depend on this
structure lbr tbrage, thermal protection, and hid
ing coverAny reduction in hare abundance would
likely be detrimental to lynx.

Managemcnt activities designed to improve
ibrest health (e.g., thinning, luels rcduction. pre-
scribed lire) also result in increased human pres-
ence, noise, and other potential disturbance fac-
tors in the area overthe short tenn. Any substantial
increrse in human activities in remote areas is
likely to have adverse effects on mre forest ciir-
nivores. This is especially true for wolverincs,
which appear to exhibit a strong pret'erence for
areas that are lar removed from human distur
bance (Banci 199,1, Copeland l996). Human ha-
rassment has been shown to have adve$e effccts
on wolverine (Copeland 1996). and they are par
ticularly vulnerable to illegal trapping (Homockcr
and Hash l98l). Roads built to support logging
operations ofien remain open after harvest and
increase human activity in the area; thus, road
closures and removal would Iikely be beneficial
to rare fbrest ceLrnivores as it would result in a
reduction of human activity (including winter
recreation), incidental trapping and poaching, and
any risk of monality from vehicles.

ln conclusion. the oven'iew presented herejust
touches on the ecology of each rarc forest camr
vore. but emphasizes the need for additional in
fomation on the effects ofdisturbance agents and
thef related management strategies. The fbllow-
ing documents arc available to assist managers
in making management dccisions regarding rarc
tbrest camivores: The Scientitic Basis for Con-
serving Forest Carnivores: American Marten.
Fisher. Lynx, andWolve.ine in the Westem United
States (Ruggiero et al. 199,1), Folest Canrivore
Conservation and Management in the lnterior
Columbia Basin: Issues and Environmental Cor-
relates (Witmer et al. 1998), Canada Lynx Con-
servation Assessment and Strategy (Ruediger et
al. 2000). and Source Habitats forTerrestrial Ver-
tebrates of Focus in the lnterior Columbia Rivcr
Basin (Wisdom et al. 2000).
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