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Abstract
Resting and denning sites of the Ameican narlen lMart(! an(ri,:ana) are important habitat components because ihey provide
protection from predators. irclement weather. and themal slrcss. Rcsling lilcs (n = I 184) used by 35 radiocollared martens \!ere
in trees with natural platfomrs (,13f.). in tfees with cavities (237 ). subnivean (under snow) (23?i). in hollow logs or slash pilcs
(7E ). and underground (3%). Thiny natal and post-natal dens were in trees with cavilies (,107.), in hollLrw logs (377.). under
ground (178 ). and in slash piles (6%). Resting and denning sites in cavities and hollow logs were typicall) large-diameter
structurcs wirh cxtcnsivc heartnood decay that had created hollow chambeN. The majority ofplatforms used as resting sites wefe
fbrmed by broom run (Chr)\om\tu afttostuph:li and Mtlanpnrella car,"ophrlkrcedrutn) anl (l\\art mislleroe (ArceuthobiunL

spp.). Incorporating habitat needs of matens in forest management practices b] retaining codrse woody debris and trees rvilh
brooms is one component necessary for maintaining viable populations ofthe species.

lntroduction

Resting and denning sites are key attdbutes of
American marten (Ma rtes at ericana)habitallhat
contribute to meeting behavioral and physiologi-
crLl rcqujrements ofthe species. Martens are highly
selective of tieir microenvironments for thermal
cover, protection fiom predators and inclement
weather (Buskirk et al. 1989. Raphael and Jones
1997), and access to subnivean foraging sites
(Buskirk and Ruggiero 199,1). The thermal rela-
t ionsh ip  u f the  mrnen I . )  i l \  cn \  r ronment  i :  r  lenu
ous one. particularly in winter. Because the ener-
getic cost of foraging and resting above the snow
surface is high, martens exhibit patterns of habi-
tat selection that are keyed to wcathcr variables
(Buskirk e1 al. 1987). Selection of denning and
resting sites may differ in different lbrest envi-
ronments (Raphael and Jones 1997) in rcsponsc
to variability in predators, prey, climate, and avaiJ-
abil ity of habitats. Thc ovcrall objective of the
study was to detemine the habitat structures that
are rmportant to martens so managers can pro-
vide appropriate habitat. [n this paperwe describe
the resting and denning sites of the American
marten in northeastern Oregon. which has not been
previously investigated.

Study Area

The study area encompassed about 400 kmr in
the Blue Mountains in nofiheastem Oregon. A
pofiion of the study area contained about 53 km'

of predominantly unmanaged continuous forest,
while the surrounding portion was extensively
fragmented by timber harvesting and roaded. The
landscape was a mosaic of stands in four forest
types (Johnson and Hall 1990): lodgepole pine
( PinLrs contorta). srrbalprne fir (Abie s lasiocorpa).
grard fir (ADies grzrru.lls), and Douglas-fir (Pseado-
t.suga nen:.iesii). Topography of the study area
consisted of moderately steep mountains dissected
by drainages. Pemanent water in the form of
spdngs and streams was abundant. The elevation
ranged from l320 to 1980 m.

Daytime maxima in summernomally exceeded
24oC. and winterlow temperatures \\,ere typically
below freezing, with extremes of -15'C being
common. Annual precipitation averaged 78 cm
with about 607r fall ing as snow depending on thc
elevation. At the highest elevation, snow was
present fiem November through April each year
with maximum depths of 1.5 m. At the lowest
elevation, snow was present tiom December un-
til March. r'ith maximum depths of 0.5 m.

Camivores thatcommonly occuned in the study
area and were known to prey on martens included
coyotes (C.'lziJ l.rrr.]r?s) and bobcats (Llrr rutlJ)
(Bu11. unpublished data). No evidence of fishers
(Martes pennunti) was found, and mountain li
ons (Fells cancolor) were uncommon. Potential
raptorial predators of martens in the study arca
included the northern goshawk (Accrplter.qerlllls)
and great homed owl (Bubo virgirianus).
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Methods

The study began in December 1993 and ended
in October 1997. Martens were captured in cage-
type steel live traps (model 205, Tomahawk Live-
Trap Co., Tomahawk. Wisconsin) with attached
plywood boxes. During the winter. we used sno\\,
mobiles to check traps daily. Captured martens
were immobilized (Bull et al. 1996) and tltted
with a radiocollar (Holohillnc.. Ontario. Canada).
Transmjtters on temales and males weighed 213 g
(4% of average body weight) and 35 g (39o of
average body weight), respectively.

Radiocollared martens were located on the
ground visually, an average of oncc a wcck in the
winter and twice a week in the summer The manen
or the specitic structure (such as tree. log, 0r un-
d e r g r o u n d . i t e t  t h a t  t h e  m a n e n  u r .  u : i n g  u a .
located to obtain microhabitat data. Charactcris-
tics of the transmitter signal were used to deter'
mine ifthe manen was resting or traveling (Raphael
and Jones 1997). We believe our presence did not
influcnce behavior of martens in rest sites. be-
calrse they rarely left a rest site when we ap-
proached. lfthc mancn was moving, we followed
it unti l $'e thought we were within 100 m ofthe
animal. based on the strength of its signal (i.e..
the number of MHz above the marten s radio fre-
quency). Based on sightings oftraveling nriir1ens,
we determined wc wcrc within 100 m of a mar-
ten if we could detect the signal0.020 MHz above
the ctual transmitter f'requency. For each mar-
ten. we recorded date, time. activit)', behavior, snow
depth. if the manen was trctually sccn, and char-
acteristics of the rest site.

lf a marten was in a rest site, it was classified
as a cavity in a tree, a natural platlbrm or branch
in a tree, underground, subnivean. slash pile, or a
hollow chamber in a log. Each site was assigned
an individual number, and subscqucnt uscs by thc
same flarten were classified as rc use. Ifthe rcst
site u,as in a standing tree, the species, dbh. height.
condition. canopy depth (pcrccntagc of the bole
that contained live or dead branches), and type of
platform or cavity were recorded. Tree condition
was classii ied as l iving or dead. lf the rest site
ur .  jn  a  ho l lou  chrmher  in  i r  log . .peL ie . .  l i r rpe-
cnd diameter. and length were recorded. lf the
rest site was in a slash pile, the length, width, and
height of the pile were recordcd. in addition Lo
the number of logs in the pile and the average
diameter of the logs.
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Rest sites in platfbrms wereclassified as broom
rust. mistletoe broom. lichen nest. branches. or
unknown. We climbed to 26 platfbrms to deter-
mine type of platfonn and measure the size ol
the platfbnn, size of inner nest, and canopy clo-
sure (measured with a densiometer).

To locatc dcns. wc locatcd adult females an
average of three times each week from the timc
of parturjtion until kits were independent. Defi
nitions ofnatal and post-natal (i.e.. natemal) dcns
are consistent with those by Ruggiero et al. ( 1998).
Although the presence of offspring was not al-
ua l r  con i i rmed.  repeated  use o l  u  g i ren  s i te  in
April and May signified a den. Non-denning ani-
mals do not typically re-use sites for long peri-
ods (Raphael and Jones 1997). Natal dens (sup-
poscd parturit ion sitcs) were dens where females
were first detected and were repeatedly used by
an adult female in April or May. Post-natal dcns
were sites to which females moved the kits after
leaving the natal den. Natal dens were more likely
to bc dctcctcd bccausc fcmalcs wcre more sed-
entary here than after kits wele moved to post-
natal dens. We recorded the same characteristics
for natal and post natal dens as rcst sites.

Marten behavior (resting versus traveling) and
usc of rcst sites wcrc comparcd by month using
chi square analyses. The relationship between snow
depth and behavior and between snow depth and
use of rest sites was determinedby using an analysis
of variance and a protected least significant dif-
ferences test (Snedecor and Cochran 1980).

Results

Rest Sites

Thifiy-five martens werc located a total of 2353
times between December 1993 and October 1997.
Martens were in rest sites at 66qr ofthe locations
and travcling at 3,1%; maftens were located only
during daylight hours. There was a sigl'rificant
dillerence in diurnal behavior by morth (X, =
347.1 ,1 ,  11  d f ,  P  =  0 .01)  (F igure  1)  and by  snow
depth (LSD = ,+.35, P < 0.05). Most of the mar-
tens were in rest sites during winter when snow
was on the ground, but most of the martens were
traveJing during summer.

Of 1184 locations al rcst sitcs. : l37r rvere in
trees with platfoms,23clc in trees with cayities,
237c subnivean, 7clc in hollow logs ol slash piles,
and 37c underground (Table l). Twenty percent
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TABI-E 2. Tree species (q.) and trcc charactelshc meaDs
(SD)ol  threetypesofrest ingsi tesuscdbyAmef i -
can marterrs in no(heastem Oregon. 1993 97.

Plallbn1ls
Posl Natal

DensRcst ing Si tcs Natal  Den\ Ch acteristic Ca\ities Hollo\r Logs

Plattbmls
Cavitics
Subni!ean
Hollow log
UndcrgrounLl
Slash pi lcs

Sample s izc

1l
23
23
6
3
I

118 , t

2 l

58
It)
1 0

Crand fir I I
\\estern iarch 10
Engelmann spflce :11

Subalpine ilr 25
Dougla\ iir 9
Lodgepolc pin. I
Ponderosa pine I

Tfee dbb (cm) 51.7 (20.91)

Tree height  (m) :6. ,1(7.85)
Marlcn hcighr ln1) 12.6 (5.99)
Canopy deprh (9 i )  89.1 (18.62)

Srmple s i lze 517

58
.12
5
3
I

58
I 7
7
8
3

7

ol the rest sites rvere used more than once. and
oot always by the same individual. We saw the
martcn in 2117. of the rest sites, so wc are contl-
dent we identified thc correct sites. A significant
difference was tbund between type of rest site
used and month (.X' = 128.74,55 df. P < 0.01)
(Figure 2) and bctween rest site use and snow
depth (LSD = 1,1.35. P < 0.05). Subnivean sites
were dilfr:rcnt frorn all other types of rcst sites
because they had the deepest snow (i = l0l cm).
as one would cxpect.

Trce :  u r th  n lJ t fo rmr  uere  the  dominrn t  rcs t
sites from May until October (Figure 2). We saw
plattbrms in 847c of the trees used b), martens:
the marten was on a branch in 6%; and a plat-
tbrrn was impossible to dctcct because of dense
branches in 97., but we assumed a platlonn was
present in these ffees. The misshapen branches
(witches' brooms) used by martens werc caused
by rust fungi or dwarf mistletoes. In Engelmann
spruce(Piceo engelnrrirri) and the true lirs where
79Vc of the platfbrms occuned. broom rust cre

ated the platfoflns (Chry'Sonttxa ttrctostaphyli in
spruce and Melanps ore ! I a c a n o p I t y I I ac e otam in
subalpine fir). Dwarl nislletoe (ArceLlth.)bium spp.)
caused the brooms in wcstern larch (r4ri-{
oc<:identalis), Douglas-tir, Iodgepole pine, and
ponderosa pine (Pinus ponderosa) where 21ia of
the platforms occured. Most of the trees (927c)
were living, and the average dbh was 52 cm (Table
2). Trees typically had branches along the entire
length of the bole.

Of 26 trees that we clirnbed which contained
platfbrms used by mafiens, 50% werc platfoms
causedby broom rust, l97c were caused by dwarf
mistletoe, l97o wcre constructed nests made of
Iichen (B4'oria spp.), and I 27c were in a tree fork
or on a group of branches. Twenty of the 26

78.9  (21 .22)  66 .1  (18 .38)
2l.2 (9.85) r9.r 00.68)
I 1.2 (6.7,1)
s2.:l (39.63)

211 61
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platforms had 1007r, canopy closure over the plat-
forms, thus providing the manens withdense cover
and protection from weather and avian predators.
Nincty-two percent of the platlbrms contained a
smaller nest where the mafien appcared to spend
time; 856/c of these nests had been constructed,
presumably by squinels or martens. Of the 24
platfonns with nests, Iichens were the dominant
component at 75ol. ofthe platforms, grass at 8o/c.
sticks at 87.. and nccdles at 8c/.. Lichen nests
averaged 2,1 cm long, 22 cm wide, and 15 cm
dcep and were constructed on one or scveral
branches.

Of the 13 platlbnns formed by broom rust. all
were in Engelmtrnn spruce except one in a subal-
pine fir Outside broom dimensions averaged 57
crr long, 67 cm wide, and 78 cm deep. All brooms
consisted of branches <1 cm in dialreter, and many
lblneLi a Jen.,c \truclure u.ed r. a re\l site.

Mistletoe formed tlve brooms uscd by mar
tens. three of which were in westcm larch and
two in Douglas-1ir These brooms tcnded to be
flatter on top than brooms lbrmed by broom lust.
Outside broonr dinlcnsions averaged 54 cm long.
61 cm wide, and 37 cm deep.

Trees with cavities were used as rest sites all
year althoughApril and Decenberhad the grextest
use (Figure 2). Thc ma.jority of cavitres were in
grand fir and westcm larch (Table 2). Sixty-seven
percent of the trees were dead, and the rest liv-
ing. Most of the trees with cavities used by mar-
tens u'ere hollow. based on thc presence of fruit
ing bodies oflndian pdnt fungts (.Echinodontium
tinctoriunt) on grand fir. and of brown trunk rot
(Fomitopsis oJficinall.i) and red ring rot (Pltelllnrs
pirl) on $,estern larch. Martens entered these
hollow trees through broken tops. holes excavated
by pileated woodpeckers (Dnocopus pileqtus).
or through naflrral cavities usuall)' creatcd when
a branch broke otT. Cavitics occurred in large
diametertees, although not necessariiy tall (Table
2) because an average of 30% of the bole was
broken olf.

Dudng the winter martens spent most of their
tilne in subnivean rest sites (Figurc 2). in lhe open
spaces creatcd when horizontal stmctures (usu-
ally logs) kept the snou, off the ground. Some of
the subnivean sites had extensive svstems of tun-
nels under logs where the martens could travel
tbr >30 m. based on observations at these sites
when the snow was melting. The manens pre-
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sumably both hunted and rcsted under the snow.
U\e of rhese sites tapered ofT in lute \\ inler , 'r
early spring even though snow remained.

Wc revisited 93 subnivean rest sites after the
snow had melted and fbund an accumulation of
logs (,12%). a hollow 1og (20%). a single large
log (>60 cm in diameter) (166/c), an underground
site (13%). or a slash pile of logs (970). Most of
the underground sites werc accessed through tun-
nels 5 15 cm in diameterin the soil. At least 757,
of the subnivcan rest sites had evidence of red
sqnifi e\ (Tamiasciunrs }adsorlcris) middens with
either tracks or cone scales.

During the snow-fiee months, hollow logs
comprised 6% of thc rcst sites, but 20% of the
rcvisited subnivean rest sites were also hollow
Iogs. The majority of hollow logs were grand lir
and westem larch (Table 2), no doubt because of
the heartwood decay responsible for the hollow
chambcrs.

Slash piles left from harvesting or road build
ing comprised l7r ofthe snow-free rest sites. and
9clo ofthe subnivean rest sites. The mcan dimen-
sions of the piles were l2 m long, 7 m wide, and
3 m high. The mean number of logs in the piles
was 62. with an average diameter of 28 cm.

Thirty-eight rcst sites were underground: 53o/o
werc in tunnels, 37olc in rocks, and 107a in root
wads. The underground tunnels appearcd to have
been excavated. The rest sites in rocks were in
talus, boulder Uelds. or isolated clusters of rocks.

Den s

Elcven natal and l9 post natal dens were located
for 8 fen.rales (11 female-years) during 1994-91 .
Natal dens were either in acavity or underground,
while post-natal dens also included hollow logs
and slash piles (Table l). The trccs with cavil ies
used as dens were grand fir (84clc), western larch
(8c/r), and subalpine fir (87c); a third of these trees
were alive. We believe all of these cavities con
sisted ofhollow chambers because a woodpecker
cavity would not be large enough to contain the
kits. The dens in grand fir and westem larch were
entered through pileated woodpecker holes or
broken off tops. The den in the subalpine fir was
entered through a natural cavity in the base of
the dead tree and appeared to go underground.
The trees avcraged 83 cm dbh and 23 m tall. Most
of the trees had branches along the majority of
the bole.



Hollow logs used for dens were grand fir (55 %).
westem larch (277o), Engelmann spruce (97o), and
subalpine fir (9%). The logs averaged 73 cm in
diameter at the large end and 24 m long. All the
logs had hollow chambers, and the five that could
be measured were 20-25 cm in diameter inside.
Two slash piles served as post-natal dens. One
pile of five logs was on the edge of a closed road
and was 10 m long, 2 m wide, and I m high. The
second pile contained more than 200logs and was
l6  m long.  l0  m wide .  rnd  6  m h igh .

Five ofthe dens were underground. One natal
den was in an underground system of rock fis-
sures that extended more than 7 m underground
into a complex stlrcture of cracks and fissures.
Another den was in a boulder field. Root wads
seNed as the entrance to two dens. and squirel
middens appeared to be the entrance hole to an-
other den.

Discussion

The reduced d iumal  rc t i r  i t1  o f rnanens in  u in te r
that we observed has been observed by other re-
searchers as well (Buskirk (1983), Drew and
Bissonette ( 1997), and Zielinski et al. ( 1983). This
reduced activity could be a behavioral strategy to
reduce their vulnerability to predation due to their
increased visibility u'ith snow contrasting against
their dark pelage. Thermal stress is most signifi-
cant in winter, and the dietary shift we observed
to larger prey items (Bull. unpublished data) could
have resuited in the mafiens'spending less time
foraging or synchronizing their periods of activ,
ity with that of their prey.

Obvious pattems of resting site use emerged
over the course of the study. As soon as deep snow
accumulated, maftens rested in subnivean spaces
fbrmed by coarse woody debris. Use ofsubnivean
resting sites has been well documented in other
areas (Sherbume and Bissonelte 1994. Buskirk
and Ruggicro 1994, Buskirk and Powell 1994,
Chapin et al. 1997). These subnivean sites pro-
vided good thermal regulation because the ground
was often not fiozen under these sites (based on
excavations at several sites); whereas, the ambi-
cnt air temperature could be as cold as -15oC. In
addition, most subnivean sites were inaccessible
to prcdators, and many were occupied by red squir-
rels at their middens; red squirrels were a prey
item in the winter in our area. The access to many
ofthese resting sites were hrnnels through the snow

which appeared to have been made by the squir-
rels. This association between martens and squirrel
middens has also been reported by Buskirk (1983),
Sherbume (1992), and Sherburne and Bissonette
( 1994). Use of subnivean sites tapered offinApril
belbre snow disappeared, which suggested that
melting snow may have saturated the ground
making these sites undesirable.

Cavity use peaked in April and from Novem-
ber to December. During these time periods the
$c i l rhcr  $ r \  to ld  w i th  f requent  p rec ip i ta r ion .
making use of platlbrms undesirable. Snow ac-
cumulations were often not sufficient by Decem-
ber to folm subnivean resting sites, and the ground
was likely saturated in April. Cavities provided
dry. insulated sites that were inaccessible to their
predators. We believe the majority ofcavities used
in our study area were hollow chambers based
on a previous study in which 60 trees with simi
lar characteristics were climbed; 95% were fbund
to be hollow (Bull et al. 1992). Typically. only
I arge-diameter tees contain a hollow chamber large
enough for a marten to use because the chamber
foms only when the lbrmer heartwood has de-
cayed and slumped downward (Bull et al. 1997).
The high use of living trees occured because
hollow chambers caused by heartrot lungi are
created while the tee is still alive (Bull et al. 1997).
This decay process can take decades to develop,
and trees may be several hundred years old. Typi-
cally, these hollow trees occur in forest stands of
grand fir in late-successional stages, which now
occupy only about 370 ofthe landscape in nofth-
eastern Orcgon (8ull et al. 1997). The use ofcavi-
ties in large-diameter trees that we obserued has
been reported by Steventon and Major (1982),
Spencer (1987). Marlin and Banett (1991), Buskirk
and Ruggiero (199,1). and Raphael and Jones
( 1997); however these studies did not specify if
the resting sites were vacated woodpecker cavi-
ties or hollow chambers.

Our study was unique in observing a domi
nant use of plattbrms as resting sites during the
summer. Only Campbell (1979) and Buskirk et
al. (1987) reponed use of witches' brooms by
martens, although otherstudies (Martin and Balretl
1991, Raphael and Jones 1997) reported use of
live trees whioh nay have contained brooms not
visible to observers. The brooms formed by broom
rust in spruce and firs in our study presented dense
spheres of branches that would be impenetrable

Resting and Dcnning Sites ofMartens 183



to predators. Brooms also are readily used by
squinels as resting sites (Parks et al. 1999). so
they may have provided martens with a source of
prey as well as a secure resting site.

Dens differed from rest sjtes in being more
secure. Natal dens were in structures (hollow trees
and underground) that were dry. insulated, and
inaccessible to any predator other than another
marten. Post-natal dens wcre less securethrLn natal
dens, prgsumably to accommodate fbr movement
ofkits; nevertheless, the majority were still inac-
cessiblc to most mammalian predators. In one
situation a bear had ripped open a poftion of a
log that contained kits. The common feature we
observed among natal and post-natal dens was
the large diamcter of the structure. Buskirk and
Ruggiero (l99,1) reviewed l4 studies and provided
a summary of den structures: 707c of dens were
in lrcc:- log.. and ru.k'. and the dens in lreer
were always in large structures associated with
late-succcssional forests. Ruggiero et al. (1998)
described 18 natal dens and 97 post natal dens in
Wyoming. Large-diameter trees were a cdtical
feature indens inWashingbn and Oregon (Raphael
and Jones 1997).
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The findings in our study can be used by man-
agers to retain the appropriatc structures to pro-
vide martens with rest sites and dens. Large-di-
ameter hollow trees and logs, accumulations of
coarse woody debris, and trees with brooms pro-
vided important habitat for resting sites. The sil
vicultural practices of removing trees with brooms,
removing hollow trces. and reducing fuels (coarse
woody debris) to lower the risk of or damage by
wildfire may negatively alter marten habitat. In-
corporating the habitat needs ofmartens into for-
esl manaElement plan! (an enstrre lhe mrintenun(e
of viable populations across landscapes.

Acknowledgements

Funding was provided by the Pacific Northwest
Research Station, National Wildlife Federation,
National Audubon Society, Oregon Department
ofFish and Wildlife, La Grande Ranger District.
and Forest Servica. Pacific Nonhwest Region, Fish
and Wildlife. An earlier draft of the manuscdpt
was reviewed by J. A. Bissonette, S. W. Buskirk,
C. Hargis. D. J. Harrison, L. L. C. Jones, M. G.
Raphael. L. F. Ruggiero, J. F. Shepherd, and W.
J. Zielinski.

Buskirk. S. w.. and R. A. Powell. 1994. Habitat ecologr- of
fishers and American martens. Pages 283-296 /r S.
W tsuskirk.A. S. Harestad. M. c. Raphael. and R.A.
Po$cll (editors) Maftens. Sables. and Fishers: Biol-
ogy and Consenation. Comell University Press,Ithaca.
\ew York.

B u . l , i f \ . S . W . " r d l . I R u ! g r . r o .  l u q  r .  A m e f r .  a n  , a n c n
Pages 7-37 /,1 L. F Ruggiero. K. B. Aubrcy. S. $'.
Buskirk. L. J. Llon. and W. J. Zielinski (editors) The
Scientilic Basis for Conscr!ing Forest Camivores:
American MarGn. Fisher. Lvnx, and\lblverine in lhe
Weslen United States. USIIA Forest Service cen-
eral Technical Repon RM 25.1. Rocky Mountain Rc
search Station, Fort Collins, Colorado

Campbell. T. M. 1979. Shol Gnn effects oftimber harrcns
on pine martcn ecologr. M.S. Thesis, Colorado Stare
Unilersiry, Fofi Collins. Colorado.

Chapin. T' G.. D. J. Harrison. and D. M. Phillips. 1997. Sca
sonalhabi|al selection by maden in an unfapped fbf-
est preserve. Journal of Wildlifc Management 6l:707
1 t 7 .

Drew, G. S.. and J. A. Bissonette. 1997. Winter actjvily par
terns of Amcrican marters (Ma es otnerkuna): rc-

Jecr on ol  !h.  h\pulhe. i .  of  rhern J l  co, t  m.nrmi/J-
t ion.  Canadian Journal  ofZoology 75:812,816.

JohDson. C.G., Jr.. and F. Hal1. 1990. Plant associations ol
thc Bluc Mountains. USDAForest Scrlice, R6,Ecol.
Arca 3. Portland Oregon.



Martin, S. K.. and R. H. Barrcti. 1991. Resiirg silc sclection

by manen at Sagehen Creek, Califbmia. North$est-

em Natural is l  72:17,12.
Parks, C. G., E. L. Bull. R. O. Tinnin. J. F. Shefherd, aDd A

K. Blumlon. 1999. Wildlilc use of dwad misdetoc

brooms in Douglas-fir in northeast Ofegon. wcsicm

iuurnalol  Apt l ied | -ur< ' r r ]  lJ  oo-1n5.

Raphael, M. C.. and L. L. C. Jones. 1997. Characteristics of

r c n i n g  r n d  d ( n 1 r n g . ' r e '  u l  \ m . r i c J c  I n J - l e n  i n  i i r

tralOregon and western Washinglon. Pages 1'16-165

,L G. Proulx. H. N. Bryanl and P M. Wbodard (edi

tors) M.r.rer: Taxonony. Ecolog}. Techniques, and

Management. Provincial Nluseun of Albcrta.

Edmonton. Albelta. Canada.
Ruggiero, L. F, D. E. Pe son, and S. E. Henry. 1998. Char

acterinics of Amedcan marlcn den sites in \\'yoming.

Joumal of wildlife Managemcnt 62:663-673.

Received I Novenber 1999

Accepted 3 April 2000

Sherburne. S. S. 1992. \4artcn use ofsubnivean access points

in Yellows|one Nalional Park, wloming. M.S. The-
sis, Utah Staie Universily. Logan.

Sherbume, S. S., andJ.A. tsissonette. 199,1. Marlcn subnlvean
access poinl use: response to subnivean prey levcls,
Joumal of wildlife Management 58:400 ,105.

Snedccor. G. w. and w G. Cochran. 19E0. Statistical nelh
ods. Seventh edition. Iowa State University Press.

Spenccr. w. D. 1987. Seasonal rcst site preferences of pine
mafiens in the norlhern Sierra Nevada. Joumal of
Wi ld l i fe Management 51:616 62l .

Srelenton. J. D., andJ. T. Major. 1982. Mafien use ol habitat
in a conrmercially clear cul foresl. Journal of wild'
life Managemenl,16: 1 75' 1 E2.

Zielinski, $'. J., w. I). Spencer. and R. H. Barrctt. 1983. Re-
lationship between fbod habils and actility patterns

of pine martens. Joumal ofN{anmalogy 64:38?-396.

Rcsting and Denning Sites of Mafiens t85


