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Amtract: B~W\1;': m_ar-lef', (,M;::irtL'll 4m¥ricana l. reqµi:.-r-. 1ubnivl",1t1 ,wi:~ for .:over, ·prey ::w,.:1;:.s. ~nd li;;;meo, 
·therm.Jc fm!,liOffl, ..,,,.e, Ut'Y~IO{)fl'.Q. a 1i"i-edi1;tive mQdel lll ifJ,pi:dn tiiefr differ1'."!ltia.{ ~ m :itibni~n Ji.ice~ hol(!s. 
.in \:tilkr,1,stotM!! Natl~l- l'a,tk._ W.~. iodudeil pr~y ·biomaz utd pi•ix~.rj.t gr{l1md i:ov..er of p;ar.se -..·-oody dew.if 
{CWD) :iu e~phmtory vari.abl-sJ tn a iogiiihc, -regfi:?is~im 111odel t;l«.-ause nf thel-r hiolog;"i~a1 in,p;;,,t_,n\ce to 
ma~n in :winter, Takt;i s!.nglf,,n:l~ti:ve pre;:-; biom"" yid(fod tht• lie~! ur1h·arlai:f" pr~d~i:,--e rr,ode.i {R ... 
_o:oon HQW>l!Vel\ we- !ncludltd cw.o ii, ll .Illulhva,iatt- mod,(:I b.lea.uw. Qf i~S b,iol<?gical signifj°(lant1:l-. ~~ 
,..,.oodY • rh provid~ stroct,fre thal· intercepts· snowfall. -creating ~ubri:ivcan_ tunm:ls. fntl(:i-sntial s.pa,;:4l!>. a.!!1 

an was found at u • •. • tti C1tnts.- , ~-.,.,~ pre) ·biorl)at.~ '"as 205.4 g]400 .rr,:. (SE 
""20.-rre; and 108.2 g/400.m' {SE·,,.,· 10:73)-·a: used an~ unused point:; (P < o.oon. r~pedfY~ly. wh_lle mean 
_l)et'-;;ei'lt gmund-·c~ver ~f C'\V.D wn ;2,;1,.7 (SE"'; l?.30) and: lfi.5.% {SE -r.o-. l .lB) 11t uJed-and' unasala-c~ poii,tf 
!P' = O,Jil7}. ms~tiv~l~-- A!! CWO lncr~ by 5%. the er~billtz of ~.m.•,~ mai,teri: Srtcrea'l'ed 1,12 ~imes, 
e.:nd (~ e"v~ry 50 i incr~Mdn -~lative·prcy biomass. mart¢n· we're "i,.~7 til:ne,s- mor~ li"-el~ to use oiat ii~. 
point. Pre_y bfoma,s varied {.P < 0.001) amiing-_ subr.;'11@:m ace~ p_ni"nts. and macte-n chose N"twe1,n:r d~fferetil'" 
access :points primai-jly on the bai;_b cl' pre}·· :abu_.m:!ar.c:e .Inds. Old!itJ.~Yowth t~ts with ace.?rnu.lat~d GWD 
wlll. enable mari..m to fo.c~ge- ertecliVt?lr. fo winter. • • 

. tn winter. ·rr.i:'irten- t~uire· .subnivs:ao- aricess 
{P.uUia.ine.n. }9'81, Bii.skjrk 19$4, Buskirk ef at 
f989}. but .the mechanisms that determm~ -t1$e 
of s1;1me at:can poil'.!ts tA,·er -otheri< ·ate··undear, 
Food ava:iiab-ility,·~cal)e ~er, and hotueoth~r­
mk ~uiremei:tb ha.v~ be;en hypothesized .as 
impor.t;.tll {a~tp-rs- ~i~ting llk"-of .!!Ubnivean at:• 
c-ess .poinm, Thef~ aiso is .a. relationsh;p betwt!'en 
p.se of a~cea'!!-PQints and the prerei-ic~ 'of CV\'D .. 
Coaise wwdv debd.s bml4 the $QOY>;' sm:f~~: 
and pr:ovtd.eu~ to the subniv:§ll!n zoner B~,s• 
kirk :et ~l. {1989) found tha_t. 49% of. marten 
-r~ting s1te .. t-a.nd i3S%· of re$tiog episodes .u·ere 
,as.~o_ci.a,~t;i:with ,P.1/D. Corn and Ra.p.hael-(1991") 

. repPrtf:(i higher CWD levels at uSCl:l acce35 points 
-···----------..than..at.:ta.ndmnh:.1J.amp ' in ,- ,Hu-skiik et: aL 
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prodi1L-ed ·a.ti est'i.mated _energ~· aavings of ~!¾., 
Taylqr , 1_~93) .. -aad. Ta,y.k,,r and Buskirk (ulih', 
Wyorntng, Laramie. unpubt data).re-ported that 
~tbnivean-c:avities assoc'iaied.,vith CWD·otfe,:t"d 
i! warmer n'iit'ro~m:iroiu:ne=n.t wheh c,o:r,recHvt<· 
l0$s,,;s wt>ri! .high oubh'.,1-e-· tf_ie, e:as:ity The-. ener:gy 
savings. assOt'iated witl'I re.stirig. in subnb1ean 
spi;c~s instead ·of -above the snow was approiii-­
mate_ly 2..1% {S.- W,. Buskirk, Unlv. Wyoming. 
L.1,amie. pe.r... (..--ommun,). Studi~$ _of n)art-en 
temporai activit}· patterns, b0.wevi,)r, }wye 0$hQw.n 
'that they \\;ett iriost active- at night di.,1:tjng win­
ter (Leusink el al 195p, Ztt!Hr,ski 1981. Zielinski 
et ~L .l~83) ,~hen ·t.ernper~t~tes were- -coldest .. 
The~ .ol»en·li.tiotJs impfr that other mecha• 
nism~. may tor1trlbllt~, to access -point u$t!. 

Bt:i~n¢~\ Hark,w (l 9ll 
r.equ.ired se,"~ra.1 se~: • 
s~pPQrts £inditigs of B 
• that" uiai:ten have lim 
-~ comp\e~eh·-metah, 
ten .llf!ed to be- activ~ 
is ~- equal or exee¢:cl tr 
and '1.,n:sie.,<tski: 1972. 
H.arlow lS~ll). Zidhi~. 
marten .-i\ctiv~ty coin 
their prln~ip}e· pre-:;. 
of. :r:heir. nat\lral hi~ 
betw~n U!!e of subni· 
a.bu.ndanc:i!i, 
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in marten· s <ihoice ( 
the hyp<;ith~es. :tha1 

poi.~ts ·by ~rtelJ. w~ 
ci~mped subni vcan 
.was posHiveli• eQrrn 
cw.o. 

we· thank thE" ·t,.i 
tiorial Park Ser\·ic~• 
Sta~ t.lni:v~rs.ity for 
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,ge~ions am:! ~tlln 
drafts; and S. L. D. 
datii analysis.di!lcuS: 
sor.nel ·at YeU¢,;,,.·st• 
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Utah Stale Unh:e,; 
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fo~ .Ail <la.ta. war 
able 6~!d_ rnetoodi,­
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·STUOYAREA 
-~-~~s~jj,Jh.at. marten u .. --

ac~ss pcii.1u primadly to reach.CWD .that w;o­
vldes .t l'tertnal· fosulatioo. _ Marte-.n in Wyomin.i; 
{llU'sih.-k·~t al. l989) 11:s_ed a~'> sites as.w¢iated 

• .• 3-f .e,1 ~;-fif~nrsri!f~~etiioo1r"c-· ·---.:,---~- ~itilie; .. ~ 
rote:; th~t :m: 20-- >- I 00~ highr.-r th,m :thpsf' Qf lowstone National 
other -miunmah.. -..vith simiui:r· bodv size (Brown it contained :a va 

.. 'II, -""'""*.:..... L t ... • • · 
w1_t O· 1.,;_11\· 1/ w,u:.Jt a.rnutt:::ot temperat. ... ~ 'Wei:e 

c_oldeit. Bus.kirk Ct·. al. ·t i988) reported that" a 
me.an d~pr.ession .iri body temperature Qf 2.,9. C 

an<l Lasiew.ski 197.2. I.\i_e-t;e.n 1~-r'.2 .. C~>' and provided a road r 
C~st"}' J979, Korhl).neo.,c1 aL \_!;)$31, Brnwn auci cess:to•n:i,arl;m,1 hac 
Lasiewski (HJ72) attr-ii:)uted the incria.sed ba5a] wu doµ),nai:e<l b 
mei:al~ci!ie ,rate ~)!' wt•,1,.,~el~ r.:tf.1-1.stela frc-na.ta ~ t() tm.-ca) with. small 
thrir. elongated body sh:1.pe. wh,idi, co'mhined St i:(!Clusi~ru. l)~I 
,\!nh rE""lati,·c.lr thiu ,md poor!}: insc!ati~e fur gr,eesofSre•inteJ'~' 
(Casey Mid Ca~y Hl79!, .san:~(;t.-<l ~nergc~icd~ ~artiallj· humetl. 
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fidency. Harlow (J99l I suggested that martl'n 
required ,several sepan1te meals each day. This 
supports findings of Buskirk and Harlow ( 1989) 
that marten have limited fat reserves that can 
bt:' completely metabolized in <92 hours. :sfar­
ten need to be active predators if energy intake 

vation ranged-from 2,500 to 3.500 rn. Temper­
atures ranged from 5 to -60 C in winter and 
from 25 to -5 C in summer. Normal snow ac­
cumulation during winter was about 2 m {Yel~ 
lowstone Natl. Park. unpubL data} 

is to· t'q 1jaJ or exceed their metabbHc t-usts ( Brown METHODS 
and Lasiewski 1972. Buskirk and Harlow 1989, Access Point Sampling 
Harlow 1991 ). Zielinski et al. (J983}showed that 
marten activity coincided with the activity of We sampled and compared used and unused 
their principle prey, microtiiies. These aspects access points within marten home ranges; We 
of their natural hist6r~· suggest a relationship defined an access point as any opening through 
bet \\'een use of subnivean access points and prey the snow surface to the subni vean zone, At each 
s1bundance. used and unused access point. we described hab-

Our \Jbjectin:• was to identify variables that itat and made 4 habitat measurements (canopy 
influenced subniveanaccess by marten, specif- covet density, percent ground cover, percent 
ica:lly the relationship between location of-sub-- dead and downed CWD, arid snow depth [cm]) 

at 4 randomly selected locations in. a 5~m-radius nivean access and relative prey abundance. We 
.i!so .1ttempted to determine the role of CWD plot centered on each access point. We mea­
ln marttm's choice of snow tunnels. We tested sured mean canopy cover density With a convex 
the hypotheses that differential use of access densiometer, Percent grouncj cover and CWD 
points by marten was posi ti vel y correlated· with were estimated . in 10% increments. We . mea­
\.'hunped subniveari prey and access point use sured snow depth with a meter stick. We mea­
was J)ositivel;,: ~orrdated with pert:eril cover elf sured relative prey abundance lo a: 25-m2 plot 
C\VD _ centered on el,!.Ch access point (Sherburne.1992). 

We thank the University of Wyoming Na- During winters 1990 and 1991, we deter• 
tional Park Service Research Center and Utah mined access point use. by tracking marten in 
State University for providing funding. we also the snow. We trapped 22 marten and fitted them 

•nergy savings of ➔%, thank B: K. Gilbert and J, A. Gessaman fot sug- with 40-g radib trnnsm:itters. We relocated each 
Jr and Buskirk (Univ. gestions and co.mments. on initial manuscript marten. in a randon:i sequence throughout :win-
ibL data) reported that drafts, and s. L. .Durham -and T. A. Crowl for ter and then skied into the area and backtracked 

d • 'h ff d • the_ animal until we. located lo used ae<:esspoirits_· l(' wit CWD o ere da:taanalysis discussions. \Ve are grateful to per-
rent when convective ,ohnel at Yd!owstorie National Park, particu- or lost the tracks. Each used access point was 
he cavity. The energy brl y the rangers and maintenance people in the paired with the first unused point \ve found 
resting in stibnivean ! C:anyon area of the park foi- their !ogistica!asc within 25 m of the used site. We judged access 
he snow was approxi- : ,istan('e and support,The research proposal was points to be unused ff there was no evid~nce of 
irk. Univ. Wyoming, <'valuated by the . .\nimal Care Committee .1.t tracks or other disturbance in the show. These 
.}. Studies of marten Cfah State Lniversity for statistical correctness acce5s points could have been used later. al~ 
. however, have shown and adhNence to established animal care guide- though incidental checks of 20 unused points 
(' at night during win- Jitif'S. :\II data were collected following accept~ ~ubsequently showed this was rare. We used a 

=~:.,,1,t-~l111.rnmsilik~1-;;rf-9:cJR8,T-L~ln;r;...e:t.lmnsrjktt1==;;;;;;;;J~===.ri:,fy1i'zlre@,nethndo~<:ffflrme.:-;ii __ m1~=sttatrtre1b::moc1o· nr;;::;.;anlplmt!~m:t:.h~ 
·ratures were cold.est. ieaii Stidety of Mammalogists ( i9871. sampling areas that did not represent marten 
y that other m_echa, i s·ru·o·y AR·E·A·. h~bitat (i.e., rnea.dows within home ranges). 
l(.:f.:CS5 pohit'' \!Se. r ' ' 

te!ir.ls have metabolic t Wt" chosr the Canyon-Norris r~gion of 'l:'el-
higher than those of l" l<iwstone National Park as a study area because 

ilar body size (Brown f it eontilined a variety of marten !iabitats and 
·sen 1972 Casev and f pro\:.ided a h:iad network for telemetrv ;.01d ac, 
al. 1983).' B~o~~ ~nd ft ,·t•s..~ to m.art~n hal,itat b}· fQot.The maj6r habitat 

•<l the increased basal was domi_nated by IC>dgepc;;le. pine (Pinu$ con-
\ MuMela fr~nata) to t /ortal with Smalt- to moderately sized spruce-

pe, which, combined Hr iudusions. Duringsµmmer 1988, varyingde--
pobr! f i nsulative fur , ' gn•ps o( firE' ,intensity crnal<;d a mosuic r~f bu;l)~l, 
lcrificed energetic ef. p.ir\ially hurn.-d. and unburmid • habitats .. EJ,... 

Small Mammal Sampling 
We tr;i.pped small mammals during summ.er 

at the exact sites where used and unused winter 
access. points were identified. Snow cover pr~ 
hibite.<:I. small mamma:l trapping. iri the winter, 
s,o trapping cii::i::µrred imrnediately after the 
.ground became accesstllle. We randomly .se­
lected. 70 used artd 74 unused si.tes. Sites closer 
lha~ 100 m:- fo e~ch other were not sa:mpled • to 

.avoid sampling the same subpopulations. Al-
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Table 1- N uml)er of sLibnlvean access points used by marten 
;n response to different levels of prey biomass and coarse 
woody debr_is in Yellowstone Na!ioflaf P,uk, Wyoming. 1_989-
91. 

v,nabl<' U...d \J11u>e<l Total 

Relative prey. biomass (g/25 m') 
Lov, /0,-90) 22 (32.1)' 44 (3J.9j 66 
Intermediate (91-180) 16 06.5) 18 (17.5) 34 
High(>I80) 32 CUA) 12 (22 6) 44 

Total iO i4 144 
Coarse woodv debris(%) 

Low(~j _ 22. (23,3) 26 (24.7) 48 
Intermediate (34-66) 32(36.5) 4$ ($8.5) 75 
High .(>67) 16 (10.2) 5 {10.8) 21 

Total iO 74 144 

though their home ranges are smaller during 
winter, microtines do not tend to relocate during 
summer (Cranford 1984, Herman 1984. Madi~ 
son -1984} We expected that.rnicrotine popu: 
lat ion levels would vary during summer; how~ 
ever. we attempted to keep the bias constant 
across all sites by sampling prey at all points 
within a 3'-week period. To test the assumpti'on 
th:lt winter prey levels at access points were 
similar to summer prey levels, we prepared bo­
luses composed of seeds in a wralnn matrix and 
placed these in access holes. Our results showed 
a relationship between winter bolus use and 
summer abundance index (Sherburne.1992)- We 
placed snap traps 5. m apart in a grid of 25 
stations, centered on used and unused access 
points. We trapped fo; 3 days and r.ecorded the 
number of small mammals captured. We iden­
tified prey by species to alkm· calculations of 
relative prey biomass on the basis-of average 
mass of individuals within a. -species_ We used 
the relative prey abundance index at aci;:ess 
points to determine relative biomass as an in­
dicator of ov¢rall foo0 value available to marten 
:at each point 
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tween a1.'cess point use, relativt· prey biomass. 
and CWD. We characterized results of the lo­
gistic regression. with the Wald tesbtatistk: (W 
= 8,/SE !B,]). which was obtab-1ed by compa:r­
ing the ma;,;irnum likelihood estimate of the slope 
parameter (.B,) to an estirriate "of its stlln<lard 
error. under the hypothesis that 81 = o follows 
a staridard t\ormal distribution. Hence, the crit­
ical value was L96 We transformed relative 
piey biomass using a square-root function prior 
lo analysis We calculated cros., product (.odds) 
ratios (Agresti 1984) for relative prey biomass 
and CWD fo describe the strength of the asso­
ciation and. allow a direct interpretation of the 
influence of each variable upon access poirit use_. 

RESULTS 
Mean prey biomass Was 205.4 g/ 400 m' (SE 

= 20.26) ano:I 108.2 g/400 m" (SE = 10.73) at 
used and unused points (t = 4,2-L 105 d{, P < 
0.001). respectively, while meai1percent ground 
covet" of CWD was 24.7 (SE= 2,30) and lR.'5% 
(SE= L 18) at 11sed and unused access point5 U 
= 2.39. 103 df, P = 0.0li). -resped!vely. When 
relative prey biomass and C:WD levels at each 
access point were classed jnto low. intermediate. 
and high levels. we found that use of subnivean 
access points by marten was associated (P < 
0.001) w.ith high prey biomass and to a lesser 
extertt(P < 0.025-l ,;vith increasing CWD (Table 
1 ). 

Univariate logistic regression indicated that 
relative prey biomass was a good predictor of 
differential access point use (W ,;, $;96, P < 
o.oon Coarse -wood;' debris ,tas an adequate 
predictor of differential access point use (vV = 
2.32, P = 0.023). The fit of a multivariate model, 
created using a.icess point use as the respbhse 
variable an:d CWD and relative prey biomass 
as explanatory variables: (Fig. l). was µdequate 
(P = 0.216) with relative prey biomass showing 
good predictive power (W = 3.74. P < 0.0,01). 
Coarse \,;•body debris was. not significant in the 

--ArratysB-s;:;=============;;;;;;;;_mTi--TT1ultfva'1'1-a1e~~~-'t.-----S:-.1;.:;£!.-~g 
We used a Student·s t-test to compar~ differ- odds ratios showed that marten were 1.37 times 

ences in canopy cover; percent .ground coyer, more likely to ~se an a~c~ss point with ever>· 50 
snow depth, relative• prey biomass, and CWD g increase in biomass.arid 1.12.thnei; more !\ke:ly 
between ~ed and ,jnm,ed access points. We used for every 5% increase tn c:wo. Canopy cover. 
multivariate. ana)ysis techniques to • identify re- percent ground cover, an.cl snow depth were not 
lations betw:et:.!n me.ll.Surecl variable.~ and acces~ related (P > 0,05) to .access piiint use. 
point use; Cat~orii::al interdependerice meth­
ods. including Ci analysis :ind iogistic regression 
(Hosmer and Lemeshow 1989) were.used to de.­
tei:mine if dependency r.elation.ships existeq. b(•· 
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g ressi on. models ex plaining use of subn ivean ac· w 1 • 1 

c~•,5. points by marten. Coarse woodv debrn U"l 1,0 
pr"viJed marten ,vith access to the subnlvean :::i 
zone. Buskirk (1984) arid Buskirk et al (1989) 0 °- 9 

~d that CWD ma~· provide thermal benefits- o,8 
Their data suggested a threshold temperature f:: 
t'fft•ct inay exist. As temperatures decrease inar- ...J O • 7 

l(•n app<;>ar to use access points more frequently 
for thermal advantage, :\s. a consequence. total 
tim~ spent active should decrease. Indeed, in 
u1on.• northerly and <:older e\imates, marten :ip· 
pean·d -toinr:r<;>ase activity during warmer sea: 
sons (Zielinski l 98L Buskirk 1983). Bissonette 
t'I aL ( 1988), Fredrickson (1990), and G. S. Drew 
1'\;atL BfoL Surv .. pers, common.) documented 
1wri1ids of apparent total inactivity by marten 
at times of very cold temperatures ( < -25 C}. 

Use of access points also could be influenced 
bv predators. '.\.fammalian and avian predators 
kill marten. Iri Nevifoundland. ni.arteri respond­
t,d to terrestrial predators by climbing trees {Bis­
sonette. unpubL data). Most raptors migrated 
south 1if Ne,;,·foundland in winter, leaving 4 owl 
~pt•cies (great horned [Bubo r,i:"rgfnianus], borea! 
[Aegoliusfunereus], snowy [Nyctea scandtaca}: 
and northern hawk~frwl [Surnut U.lulii.])(Bull and 
Farrand !9i7} as primary avian predators, We 
believe marten responded to ,;,wl predation by 
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PREY BIOMASS (g) 
Fig, 1. ProoabiUty o1 access point use by marten in Yellow­
stone. National Park, 1989-91 . as a function of prey biomass 
(g) and coarse woody debris.(% cover). Area of open circles is 
prOPQrticnaI t6 coarse woody debris.level. The darn SOiid line 
descrioos the relationship between prey biomass loond atsut>:­
nivean aceass holes and. tne predioteo probabillfy of use of the 
access paint by marten. The .lighter solid lines reprllsent 95%­
contkience intervals' 

using subnivean <:0ver; however, we do not have on the basis. of prey abundance appears. clear. 
data to support this hypothesis. Choke of habitat Hov;•ever, we do not yet understand how marten 
(:i-~ .. forest. meadows, dear-cuts), howe_ver, was make their selection, At least 2 possible mech­
inll uenced by predators { Drew and Bissonette. anistic explanatioris appear worth irivestigatirtg; 
1mpuhL data). Marten may use, either auditory or olfactory 

ln o\1r stitdv area. C\VD was abundant and cues to as'sess • resence of small mammals in 
widespread. ~nd • potential • subrtivean access su nivean locations. Some voles may group to­
points were abundant. 11.farten bypassed a nurri.- gether diuing winter (Cranford 1984) pr6viding 
ber ot potentially available subnive:m access stronger olfactory cues than if they existed so!~ 
pohits before using a seemingly similar point, 1tarily. Similarly, voles or other .small mammals 
\\'heii used arid miused points were compared, in groups may emit a higher frequency and 
relativtc prey biomass and CWD were the only volume of auditory cues thari do single conspe-

-----..cl.:am.bb;...thaLdifferetL.C· .v:___cn'lf!L._.p_e:r~nL __ dfics .. F itcld and laboratory experiments are 
·1·· );round CO\"eT, and snow depth wt're not re ate n:ee ed to explain how ritafiliiafeaillt':Tir'ai""S:---------· 

.• tn at·t•ess point. use, Prey biomass consistently ting'uishbet,vt!en ;i.cce~s points with higher sub-
• .,\mw<~d u stronge-r relationship to ac~·ess point nivean prey levels. 

• 11se- thanC\VD: While CWD provid.1..-d a~ci:!ss to 
• pre} by pro:vldi;;ig .. :i:tructu:ro ~hat· intt:.rcent .d MANAGEMENT l M PUCA TION S 

I. sno>;v n .. t us ere.a ting pa!\Sages, it.was the pre~- The world:s coniferous forests; the ~ource • of 
• t'n7e of prey that dktafod differcntiµI_ ac:c~ss most industrial wood produ:cU()ri., cover.~cl 1.1 

f point USf' by ~arten: \~e found no :elo.tmnship billion ha or 2i% of the world's total forest-area 
t b('"tWet'n relative prey bwmass ,and C \VD )est•ls, ih 1985 (H'.in~ichsen 1987:59); 26%. of th~se .for-
' \lurtt-ti appe:ued to hf:' ab.le to disci"iminat? be- ests' ~Ver~ in i;,fo~th America, Because of the 

I
'' t Wt>rn 'a¢cess pqints with high prey lt!vds' and. growing, world ,~id~ de ma rid .for ~bod products, 

. thost> ;,vith 10\r prt-y J~;,·ds. inc-reasing press~re is being place!:i on o.!der 
• Tlit• patt·Nn of mart1.•n i:huict• of u~·t•t-ss points growth forests. Jn many parts of North Atnerlca, 

I 
1~ ,, 
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timlwr harvest levelsapproad1 or have t.>xcet-ded Bt:SKlflK. S. \\' 1983. 'riw et-.;l11g: <1f martt,'n in 
sustaina hie levels. Postel and Heise O 988) re- southceritrnl /\htsb. f'!i. D Dt!:5.. (: 1\i v. ,\ laska. 

Fai~banks. 13lpp. • • • 
ported that between 1963 and 1982. forest c:over 1984. S.-asmml U5('-of resting Sit!?~ by mar, 
in the contiguous (foited States dropped 10%. teri il\.$outlh·cntral A.iasku. J. \Vi!<lL Manage. -48, 
to 233 million.ha. The United States and Canada 950-953 .. • • • . . 
accounted _for 35% {590 • million· m3) of the --~, S. C. FoRRE>T, M: G. RAPHAEL. AND H.J. 
worldwide production of coniferous tree species HA fl Low. l 989. Wint~r resting .site ecology of 

· • • • marten in the c:en!ial .Rocky Mnuntains, J. Wild!. 
in 1988, and demand levels are projected to Manage, 53:191-196. 
increase 1&-53% by,2030 (Postelancl Ryan 1991). ---. AND H. J. HARLQW. 1%9. Body-fat d~-· 
;--;fa.rten are habitat specialists (Bissonette et al. na111k~ of th& Anierkan marten \Martes a mer, 
1989, Brainerd 1989). occurring primarily in. fr:ana) in Winter. I; !\1:immal. ,0,191-193. 
mature conifero_us habitat (Soutiere 1979. Ste- ---.•• ---. AND$. ¢_ FORREST. 1988• Tem-

perature regulation .in America11 marten in wi,i-
venton and Major 1982. Raine 1983. Bateman N. ·1 G • .. • t_er .• 'aL e,:,gr. Res. 4:208-216-
1986). arid their population status and health CASEY. T, M .. AND K. K. CASEY. 1979. Thermoreg• 
are . linked dose Ir: to forest trends. As. ma tur~· ul~tion of ar<:lk weasds Phvsiol. Zoo I. 5:U53-
comferous forest 1s cut and replaced hr early .. · .. 1.64• . . . , . . . . . . . d' . 
" I t t h b'ta • I Th • t CORK J .. AND. M. G. RAPHAEL. 1991. Pre ictrng 
"era s ages. mar en a 1 t is o5t , e impac 5 • marten winter habitat req ulrements. Page 21 in 

are most severe in winter because marten re- s. Vi.'. Buskirk. A s Aarestad, M. G- Raphael. 
quire subnivean access to their prey. Only olde[ and R. A. Powell. ed:s. Symp_ biology a~d man, 
grO\\'th forests ,,yithaccumulated CWD provide . agement of martens and ~s_her~: .Lara~1e, Wy<J; 
the forest floor structure necessary td enable (;Rt,.N'FORo.J._ ~- 198-4 Populatmn "?0 l"g:, and home 
• • • • • • • • .. • • . : • ~ - range utili...-..tmns of. two subalp1ne meadow ro-

marten to forage effect1vely dunng wmter:. . dents- Pages 285~291 in J. F. \lerritt. ed. Winter 
Managers need to be cognizant of the large-scale ecology of small mammals. Carnegie Mus. Nat. 
cumulative effects of habitat alteration to avoid Hist.. Pittsburgh. Pa. • 
longs term population declines in. core sensitive 
Sf>l'!des. (Bissonette et al. 1989) such as.marten: 
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SEXUAL SEGREGATION AND FEMALE GRIZZLY BEAR 
AVOIDANCE OF MALES 

ROBERT 8. WIELGUS:• Dedartment6f Fish and w;ldlile Resources, University of Idaho. Moscow. ID 83643 
"'RED L. BU_NNELL. Centre lor Applieo Conservation Biology. F'aculty oi Forestry, University of British Columbia, Vancouver, 

BC V6T 124. Ca_nadil -

\ '" 1m,·1 _, \.\',. examined s .. ason:il use <>f habitat for 14 male and 5 female grizzly bears ( Ursus arctos) in 
,,,.,1 hw,•stern :\lberta.1981-8..t. to test 2 competing hypotheses regarding segregation of the sexes. The male 
.. ,, , .,.fa,,,;:,i hypothesis predicts incn .. -asing differences in use of habitat with increasing male use of fem:de­
..,-rnpl,·,l areas because of female avoidance of males. The no avoidance hypothesis predicts .decreasing 
,!,ll,·1:-,,,k.e~in ust> of habitat with increasing male use of female-occupied areas b~au:se of increasing similarity 
,,1 ,n·,11lah!t, habitat. Differences .in use of .habitat were greatest during late summer, when many maies 
, u1,c,,•utr,n'-'.d in the female0occupied area. and they were less during other seasom when few males were in 
I 1,. • ! <·m.dc-occupie<l areu. Three of 4 habit:it _,i:irfo.bles differed tP ·_:. 0.10) between the sexes dudng late 
,,,,nm,·r. whereas :!. l. and 2 variables differed during ~pring. early summer. and autumn. respectively._ 
( :11nlv bear females segregated from males and data support the hypothe~is that females avoid mal¢S, [f 
I ,·ma!,;, nvo_id males and inalt>,n-ccupii,d ha_bitais. reprndtidion Co'-1ld decline because of nutritional deprivation 
.,,ul "•rviv•:il cm1ld- d{'.clim, ·hecaus,· of thefr.incrensed use of _human-occU:pied areas. 

:c !1-::;:,7.~-.--·: ~;,~Jrs ·ha.v,e:-d_iS~pp~a1.e:d.·fro.m q.ost ,-:.f· 
,I hi;ir hbtork range, !arge-ly by incrl."tnerit:.il pop­
L I la ti' 111 U nd bahi tat losses at the conti'at•ting edg­
, ., ol th(• .5pl'"des. rang¢- ( $ervh{;t-n 1990l. In Al-

. [' frwri'l :.i.dt.lrcss, ·Centn- lor ,\ ppli~,d Cunservatiun 
lfo,l"I!)·. Fa~·tilty ·of Forestry'. L'oi.versi.t~• vf Bdtish 
r. • ,I 1m '. hia .,.:t_u:i,l,'.l-57 '\13 iri' \ 1a·11. \'-anciiti~:,'r, B(:: V6T 
,I,_! ·C·,.wiiil.1 

J.WfLDL. MANAGE. 58(3):405,-413 

berb:; ther~ WE;'Tf:!' J'ITI l'"Stiinated 78,0 grizzly bears 
in 1990, ;1nd number~ we.re dedinipg {Serv hee.n 
1990). N.agy and Glinscm \1990) es.timat.ed ~2 
grizzly bears. 1:n s.outhwestern Alherta. t~e edge 
of the species' range. In this study, we radio­
monitored i.9 of 38 bears ln a declining popu­
la tioo of Kananaski:s Park and.Bow Grow Forest. 
southwestern Alberta (Wielgus and. Bunnell 
1994). We must understand use of habitat and 


