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- ABSTRACT.

f déterfninéd wolverine (Gulb gzilé) presencé, ecolbgy, spatial chara.cteris.tics,.
moverﬁ.cn‘t, demo:graphics, .social structuré, aﬁd habifat use in cerlltral .Idah.o frc:m. 1992-1995.
My study. area éncompa.s.sed apprbximét‘el.y S,COO km? of priﬁiarily ro-adlt.ass‘ and stat:'utary
wildernesé habitéts. The stﬁdy ércé was ch.a'r.acterizc.d by montane conifefdus fofcsts at lower
elevations, to 'high.élevationrsubalpinc habitats associated with talus .sc;reea. and :n:on-forested
mountain tops. Nineteen wol_{rcrine_s were captured and instrumented with intraperitoneal
implant transmitters. Imlor.ﬁfo.ré‘d _wdlverines Weekly, by ground and aerial felcmetry,
collé'c":tihg:I,OSO felé;catiohs. Annual h’cétrielraﬁgas of 'res..ident adults averaged 384 km? for
fer_nalc;s and '1,5_82_1(1112 for r__r_xa:_iés_._-. Adult h_c_npg_ ranges were segregated by sex, with female
home ranges overlapping < 10% .énd male hérﬁe r“anges Qv;rlapping <1_5_%._  Offspring of both
seﬁeé fe'"maiﬁed étlssojciated"w.i.:th the natal areafor up :fb i'.yea#s'coneépdnding ﬁith sexual
m#mfation._' T uvf;ni}es gnd_sdbadﬁlts intarac_;teq.\&_ith _resic_iehti‘ lgin, inc‘h._ldiﬁg _fhgi;.&mther, the
resident male, and siblings. :]él.\./.ifd.engc.e‘d'.f.‘resic:l'ent“adult wolverine associating with subadult
wolverine was previouéiij/'ﬁr:lde‘éc.r‘ibé(.i.‘ Penods 6f association lasted aslongas 7 daysw1th
individuals trave'iing' together or !o_calizing at foraging sites. The extended association of
subadults and adults may be related to the highly dispersed nature of food resources and may
account for large home range sizes of resident females. Adult male home ranges encompassed
up to 3 female home ranges. Snow-tracking sessions were conducted to document scent-
marking and foraging behavior. Food resources were widely dispersed but consistent in
timing and presence which may produce traditional foraging routes. Such sites were revisited

within a season of use and between years and were shared within kinship groups. Urination
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iv
was the primary method of scent-marking obser':védsduring this study. The reproductive rate
for 4 adujy f=males was E;I'Is.s than 1 kit/female/ y~ar. Ferpaleg uset':l secluded b1 g_is ;:ie‘-: ation
cirqpf_: basins for natal den sites. Human disturbance at maternal dens resulted in.der_l
abanclopr__ne_nt b:u:t not kit abandonment:. K_ltS rgma"med W1th the adult female fc_); aﬁproximately
3 months subs.qu}?r;t_to_weani_gg_a_t 9 to 10 wgekg of age. Female_s cc;mmor_lly left dependent
kits at re_ndezvous sites comp;i_sed of 1arg¢ .bqql_dt:i? talus or riparian areas assg_ciated with
mature overstory qu'dgnge timber deadfall. Eoulder'_tglus asso.c_:iated with subalpine habitats
. was also };sed for re_sting fll’ld fo;gging sites. Eo_ur_y_nale wolyerines dispersed at s_c;;ual )
maturityg_yvith 2 ‘_emi.grgti_ng‘. digt_an_ces greater than 185 km __Two_ pf th_e_sg indiyidqa_ls appeared
to estahliﬁh_ at _t_h:r__qe’w: 19_catiop:}\{hile tl}e_c_)__ther 2 r_éturnt?q to__tht_a study ared. :Sel:ven‘wplyerines
di::bq:d}lﬂng the s;qdy,_with predati.qn accoppting fqr,437;_c{f gh: mq;tal_ity. -D.-isti_ﬂ_Ct ‘Seasonal
Sh1fts in 31_3"3119“5}1,“55 were rggqg@ed, w1thh1gher elgyg@ongl talu_sé/gock_ cover types

Azﬁi‘-g‘-,fgrrgdg d‘;lfiflg summer mloqthgh,_ and montane cpp_ife_roug_gfo;es_t cover types p_r:eferried.dguring
v:.:‘l:',.;,f/:'inter’.__ quygrines _ayqide_‘d& 10_w‘1§m_‘d7 grass/shrub and pm}de_rg_sg pine (anus pqndgrg;q)_cover
types. Movement to lo_\‘\:{ep _elgvggions durmg winter months may be cor;elated_witp increased
presence of carrion attqi_bu_tabl: to thg fall blg game huntmg seasons. :Ungiulate_speciigs_n_
incl_uc:ii_ng mule :de_c:_; (Odocqileffs hem_izonus),_lalk (_Cgr_w_u;glaphus),__mqqsc (Alces q{c‘._e._s:), and
_ dqmc_sti_c_: __c.:ow_\(qu bos) gnd _h__c.)rse_. (Eguus sp.)_ were present at sirp_il_ar prop’o_r‘tiro:ns in bqth

summer and winter scat and fq_raging_ si;e cql_lf::f:tious._ ,Otltlicr.prc_y items inclgdggl 5 spgc_:ies of
carnivares; 12 rodent sPegigs, in‘?l_uding 5 sciurids; and 1 I_ago;_rlorph _spec_:ies_;_._ Avi:al_r_l sp:_a_cies

constituted 4.9% of species occurrences while insects, primarily ants, occurred at 5.9%.
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INTRODUCTION

Historiénl records of x:volverine preseﬁ_ce in Idaho consist of sightings aﬁd occasidnal
trap captures. Davis (1939) believed the wolverine was extinct in Idaho by the 1930's..
Pengelly (1951) reported 7 records of wolverine from northern Idaho for fhe périod 1930 to
194_9. ’fhe next verified ‘records_were 2 kills, one in ndrtherﬁ Idaho in 1953 and bﬁe in
southern Idaho in 1954 (Groves 1988). Koehler and Hornocker (1979) compiled a list of 25
reported wolverine observations from northern Idaho occurring between 1976 and 1979.
Groves (1987) documented 10 confirmed reports and 89 probable reports of Idaho wolverines
for the period 1960 to 1987 from a state-wide mail questionnaire survey of natural resource
managers and trappers.

_ The state of Idaho lists the wolverine as .a. Spé;:ies of ..S'péc'ial Coﬁcefn (CoﬁServation
.D'c.lta C.eﬁtef 1§9“4)‘ ._T_.he I.-T.or.e.st Service and thé‘.Bure.a.u 6f Land Managemeﬁ_t (BLM) ]ist th-e
wolverine as a Sensitive Species (Conservation Data Center 1994). In the late 1980s,
appeilants of the Sawtooth National Forest Management and Travel Plans raised the status of
the wolverine as an issue in reference to wilderness designation and forest management of
motorized and non-motorized travel. In 1989 and 1990 the Idaho Department of Fish agd
Game conducted field surveys to determine the distribution, and population status, of
wolverines on the Sawtooth National Forest (Groves and Gadwa 1989, Bachman et al. 1990).
A federal supplemental appropriation to the Sawtooth National Forest in 1991 provided
funding to initiate this study. My primary objectives were to live-trap, radio instrument, and

monitor wolverines to determine:
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2
lj Populaﬁinn:charanferisfics inclﬁding morphdlc.]rgy, age and sex structure, reproductive
"rat'e, su}ﬁvdi nnte, density, :an:ducauses of fnortn]jt.y.:. -
2) f—’opulatidn Spatinl s.t.ructuré including move.r.nents. and dispérSal, and home range size
overlan .and 'ﬁdélity..‘
' ”3) Eéha'vior' and vs'ocial organization inciudnlg dénning, fnraging and scenilinarking, and
| "::ons:peciﬁc sbciél int'e.ra:c.':tion. |
4) Avaﬂa;b.i]il‘:y and usé of hal:;ifat. :
The wolve.ﬁné.i.'s am uncommon inhabitant of boreal coniferous forests and arctic tundra.
It’s dis't_ribution 1s Wdrid-—“ﬁdé witnin nnrthern la.ti:tl.idcs.. | Canada harvests atl':.woj.ut 800
wolverines each year &et:Sfﬂl considers it .nnezcif it;s faréstfﬂamrnals (Hatler 1989). Wolverine
presence'in t:h.e' western United States is w:ell~d0:cnn1.ent.ed however nnly Montana nianagES for
a limited harvest.
‘.-:f:; Alarge honie'r:ang.e,..'low.;popul:dtion'czié:nsity,:éﬁd sohtary ]jféstylé; combined with &
"Wﬂ.dcfncysé hal:j:itnnoni, has mada st.udy.:'n.f ‘t'He"WOiiftér.ine. dlfﬁcult and 'infféqnént; The majority
of hterary referencesto ife wolverine are either anecdotal or dociment ncidental
observations. Banci (1982) lists 607 titles, while Hatler (1989) considered only 10 of 18-0
féfé.ren;:es 1n hlS annotatedb1bh0graphyprov1ded mpnrtant management 1n51ghts
ﬁaﬂy aftenintn to:‘résnﬁrch wolverines commonly used snowtracking surveys to assess
movemenfs,‘:dé:nniné .hnbits.,:nnd prey selection (Hﬁ’&g"l‘undq .1966', Pullininen and Ovaskainén
| 1975)..: EPu]linljnén (1968);1nd .Myrbérget' (19638) éoﬁéét'ed data on wolverine Erée‘ding biology
by snnwt.ru.ck.ing and thrnugh .hunter' repnrts. Van ZylldeJ nng=: (1975) determined population
trénds and dist.ri.}:)ut.ion.th.rn.ugih Canadian:fur harvest records. Wriéht and Rausch (1955')

described reproductive biology through carcass study.
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3
_ Biotalemet;y enabled resca:ch_e;§_ to study wolverine ecology on a more comprehensive
level. Hornocker and Hash (1981) glescn'qu a Wolvqrine p0pulaﬁop in ﬁo lr_;h_west Montana as
demo gr.aphically stable although socially dynamic due to _pf_;riodic: pppulation turnover caused
by trapping mortality. Their study was the only prior investigation _of wolverines m the
contiguous U.S. Gardner (_1985) _foiund wolverines in souﬁhc_entral Alaska more spatially
stable than the Montana population, reporting exclusive home range use with qn_ly limited
trapping exploitation. Magoun (1985} included beha\fi:pr m her assessment of factors
importgnt‘ to m@ﬂggmgqt of an ar_ctic;_ Alaska Wpl}{en'ne .p‘opulation dgégn&gm c;n migrating
ungulates. Whltman et al. (1986) usgq qu ganthmlc extrapolations to e_sti_m:a'te w;)_lygrine home
range size in s_c;utl'{qqr_ltral Alaska, and found va;iation' m seasonaL _hab;ft_at_ use proﬁébly linked
to prey abundance. Banci (1987) gq_ngugtednap_axtgggiye_ .an;;tl.ys.i_s of re.plg'.p.cjlilcglzve_ |
morphology and food habits from wolverine carcasses and studied wolvmjﬁe ep_oi_o gy_qnq
habitat use m Y}}kqpt _To date, Et__he,wolvqx"_ir_le: has _qr_;ly:_bfggu‘ stuchedmareas Whe_rt; regulated
isaping ccurs. tters have osusd on wolveroespti reqiemens (Rormocksr ot o
1983), reprodpgﬁggﬁ(}\{[@ad_ex al. _}991, _Mead_ et al, 1993), apd_ census _techn_ique_ ’(B.a_r_sllce.r.

The most common attributes ‘de;'_i\{cd‘ fro:m p;g:vioug _ﬁﬁlq_stgdies_ of wolverine are large
spatial requirements, low Pqp.ula_t_io‘rédensity, and ponsgggiﬁc habitat ;géuﬁém;nts; at Ile“ast in
terms of vegetative structure, ?Itt is _bclievegl_ thatllljli’stprical _redug;ions_ inthe_ wolygl_-inefs North
American distribution are correlated w1th the westward aqlgvgg_ce_meqt of ‘hl-Jr_:!;n_‘givﬂj;ation

(B aj_:\ci 1_994),_ but the speqiﬁp_ qausa,nf eﬁ_tiIPB_;FiD_ﬂ is_n_ot_ q}ear. The _qu_sil réc_o;d __s#égests the
wolverine may have been even more __eco_lg gica]ly QiY?TSFg th_g;_l today k_(W'hit.e et al. 1..984)_.

Human presence within historical wolverine range may have regulated population growth and
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stability, or simply displaced wolverines throuéh habitat alteration and destruction. Our -
primary tasks should be to determine the life history requirements of the wolverine and
identify what factors regulate populations.

“Wolverine densities in 3 of the primary radio-telemetry studies varied from I
wolverine/48 km® in arctic Alaska (Magoun 1985) to 1/177 km® in Yukon (Banci 1987).
Hornocker and Hash (1981} reported a density of 1/65 km* in northwest Montana. -Density
estimates from the 3 studies relied on trap capture and spatial relationships of study animals.

* Reliable estimates from such data require an accurate and long-term accounting of residency
status, age and sex structure, and familial relationships of study animals (Hornocker and Hash
1981, Magoun 1985). -
The wolverine may have larger spatial requirements than energetics alone would predict.

“Home ranges appear more stable in populations subjected to the least intensive harvest, -
* displaying some level of intrasexually exclusive home ranges (either seasonally or within a sex
clhss) (Gardner 1985, Magoun 1985, Banci 1987) as generally predicted for wolverine ...
“(Powell 1979, Sandell 1989). Such a spatial structure likely requires established tenure of
individuals. ‘Home ranges of Montana wolverines overlapped between and within sexes
*‘possibly due to a consistent harvest removal of individuals (Hornocker and Hash 1981). The
relationship between home range size and animal movements predicts resource {either food or
mates) availability as a causal effect (Macdonald 1983, Swingland and Greenwood 1984,
Sandell 1989)." The factors that control spacing and movements in the wolverine are unclear
and some inconsistencies with this hypothesis are evident. Magoun (1985) described an arctic
Alaska environment of scarce and unpredictable food resources associated with female

wolverine home ranges that were less than half the size of Yukon female home ranges that
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were supported by a relatively stable and abundant food resource (Banci 1987). This may
reflect distributional variation in food availability (arctic wolverines are dependent on.
migrating ungulates such that home range expansion dun'ng times of low availability may only
result in energetic loss in pursuit of an unavailable resource), or variation in data collection
and analysis. : Hornocker et al. (1983) believed that spatial strategies are dependent upon both
external (trapping mortality, habitat alteration} and internal (behavior and social organization)
influences within a particular population. -An analysis of spatial characteristics within a
--population relatively free of human exploitation may provide a more accurate depiction of a
- naturally regulated :spatial organization (Hornocker et al. 1983).

Patterns of social behavior are diverse and develop in response to adaptive pressures
associated with mating (Rubensiein and Wrangham 1986) and foraging (Moehlman 1983).
Social behavior is often most evident, and relatively easy to measure, as resource partitioning
- -and-spatial structuring that include patterns of behavior-associated with mating and the rearing
of young.  Social organization in the wolverine has received little attention beyond description
of spatial structuring:  Limited data suggest an early onset of maturity in juvenile wolverines
associated with social pressures to-disperse and function independent of.conspecifics although
" the factors regulating wolverine social structure have not been addressed beyond fspeculation.
‘Homacker and Hash (1981) and Koehler et al. (1980) recognized that strict mainteﬁa.nce of

such a large territory would be extremely difficult, and suggested that scent-marking may play
a role in the temporal spacing of individuals. To understand the ecological basis of social
organization, ii is imperative to understand separately the ecological and social pressures

operating on each sex (Rubenstein and Wrangham 1986). This requires focusing net just on
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mating systems but on understanding social relationships other than those between mated

pairs (Rubenstein and Wrangham 1986).
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STUDY AREA

The study area involves approximately 8,000 km® of the Sawtooth (SNF), Challis
(CNF), and Boise National Forests (BNF) in central Idaho (latitude 44°N, Iongitude 115°E)
(Fig. 1). The climate is generally temperate but extreme low winter temperatures do occur (-
41C, December 1990). Mean temperatures range from -8C in January to 15C in July. Mean
annual precipitation is 58 cm with 48 cm of snow (R. Garwood, Sawtootil Nat. For., pers.
commun.). Elevations range from 1,400-3,279 m.

Vegetative communities in the study area are diverse, with sagebrush-grass associations
dominant at lower elevations interspersed with willow-meadow communities on more mesic
sites. Dense lodgepole pine (Pinus contorta) interspersed with Douglas-fir (Pseudotsuga
menziesii), and subalpine fir (Abies lasiocarpa) occur at lower elevations. Mid-slope

elevations support spruce (Picea engelmannii)-fir forests interspersed with savanna grassland
mosaics. Subalpine forests associated with talus and cirque basins dominated by whitebark
pine (Pinus albicaulis) and subalpine fir characterize upper-slopes. Alpine/rock scree habitats

associated with talus and open mountain tops above timberline generally occur above 2,700

meters.
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Fig. 1. Central [daho welverine project study atea and trap locations, 1992-1995. Trap locations: 1 = Shake
Creek, 2 = Big Kahuna (Beaver Creek-CNF), 3 = Cape Horn Creek, 4 = Swamp Creek, 3 =Elk Creek, 6 = Iron
Creek, 7 = Yankee Fork, 8 = Mays Creek, 9 = Beaver Creek, 10 = Emma Creek, 11 = Bear Craek, 12 Skunk
Creek, 13 = Fleck Creek.
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METHODS

Wolverine Capture and Instrumentatioht

Hehcopter pleLlp truck, snowtnachme snowhhoes, skis, and foot travel was used for
transportatmn throughout the study area. A Maule M-5, Plper PA—14 and Cessna 180 fixed-
wing aJrcraft were used for aenal radio-telemetry.

Study animals wert: captured using metal barrel traps and log box-traps (Copelzmd et al.
1995), b;uted w1th road- kJ]led deer, beaver Carcasses, amd dead hatchery fish. Juvenﬂe
wolverines were captured by hand. Tt?.p Io&_:atlons_:were based on previous documentation of
wolvgr_ing 'o_t:ct_lrrencg, accessibﬂity hy tr_aphing pérsonnel, cqvtzragh throughout the study area,
and an ability“to mhm’tor trap. trahsrrlitters:. Trap sites.werh typi;tilly sprut:e/ﬁ.r community
types Iocated near waterways Dt upland Iodgetao]e pine communities (F1g 1) All but 2 traps
were within 100 m of roads Traps were accessed by over-snow motonzed transportation.

> :Radtoft_ransml_ttersa_,t-hat;ac_tlvztt_gd wheu_the trap doorydropped _P_rowded rcmc{:_te
mouitoﬁhg Dt trﬁhs'.. T_rap_s,_ were p'h).r'sicaﬂy chééltcti every 4 days. Trztps were monitored with
infrarhd—motion sensitive _ciﬁiéra é)thtem;s to. dhtect and record wolverine visits. Duh’ng
physic.al checks o_f traps, wolverine tracks associated 'with trap sites were documcnted.
Cumeras ;xrere chécked fo_t.battgry and film condition ahd serviced as needed. [ used
* Ektachrome 36 exposure EPR 64 co_tor slide film and 36 gx_posur_efTX 400 hIgck_ dnd white
print film. |

Captured animals were immobilized using a ketamine/xylazine combination at 100 mg
Ketamine with 20 mg Xylazine per 10 pounds (4.54 kg) administered by a syringe attached to

a fiberglass pole 2-m in 1ength and 5-mm in diameter (jab stick). Ophthalmic ointment was
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placed into the eyes and the animal’s head was covered. Study animals were instrumented
with transmitter collars and/or intraperito'nealﬁﬁplﬁnt tfanérilittérs (150-154 mhz. Telonics,
Mesa, AZ). Implant transmitters were gas-autoclaved using ethylene oxide at a sterilization
temperature of 94C.

Implant surgery was conducted at capture sites by a licensed veterifiarian. The surgical
site was prepped using S:taudar.dﬁse'ptic surgical procedures and heat pack$ were placed under
" the length of the animal. A 7-cm incision was made in the ventral-medial arca near the

imbilicus. Omentum and small intestine was reflected to the right quadrant and'the implant
transmitter inserted into the left lower quadrant of the abdomen. The transmitter signal was
checked and & 4-layer closure used to close the incision. Linea alba, subcutaneous layers, and
' sﬁbt:ﬁticulaf sutiires were closed with absorbable suture. The skin was then closed with'a
surgical glue (Vetbond). The procedure required an average of 20 minutes to perform.
The reproductive status of adult females was determined at'the time of capture by’
palpation and a blood test measuring plasma progesterone levels (Mead et al. 1993). Once
pregnancy was deterfined, movements and activities of the female wére closely mionitored
from Fe'bi"uzgl'ry' through May. ‘When the kits were weined and afnlc to travel with the female, a
héﬁcopter and a fixed-wing aircraft were used to IOICatE: and access the female and the kits.
Kits were then captured by hand.
" Study animal identification notation, e.g., E203 refets to animal sex (M = male, F =
female), ear tag fumber (20), and yeur of capture (3 = 1993). Capture and handling protocol

was iif)ﬁroved by the University of Idaho Institutional Animal Care and Use Committee.

LIT-00794



i1

Morphology .

Anmals were sexed, aged, ‘,\yeighed_, measured, photographed, ear tagged, and blood
and tissue samples collected. Wolverine age was subjectively classified as adult
(morphologically/reproductively mature), subadult (morphologically mature/reproductively
immature), or juvenile (morphelogically/repro ductively immature) by tooth wear, body size
and morphology, and teat/testis measurement (Magoun 1983). A premolar was extracted in
some individuals for aging by tooth cementum analysis. Age at capture of juvenile wolverines
- was based on tooth eruption data of capt_ivc-re_grgc_i wplverinqs_ (C]jn‘gLQng pers. cpmm_un).
_‘Allin}.als,,we_re held in the log traps until full recovery from anesthesia and then released.

- Captured non-target species were released without handling. To test, for differences in .
weights between central Idaho and northern popul:atipns,_ w_falues ‘Ware. qgnlgpd dﬂd _c_p_mpared
by t-test {Conover and Iman 1981). D__iffqences in mean weights b?th’}ceI.l. age gla}§se§ oi:
Idaho wolverines were tested with a. Wilcoxon Rank Sum test. .

Monitoring .

... Aerial radio telemetry was attempted at 5-day intervals. Relocations were recorded at

~the point of collection on 1:24000 topography maps o_g:sltorec;i‘.“in an on-bo ard global
positioning system (GPS). . Aerial relocation accuracy was tested against known location
transmitters. Daily sequential relocations were collected by aenal and ground trac}(jng._ _

Minimal habitat data were collected fqr relocation sites during aerial telemetry flights.
Detailed habitat inforg?_ation was recorded for ground tql_t;_me_try Iio_c_axtions.‘ __Loc.ations were
plotted on USGS 7.5 minute topographic maps and entered, along wiph,hab_itat_ipformation,

into a computer data base for later entry into a Geographic Information System (GIS).
-. B S
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Horﬁe Range and Movement |

A kernel home range estimation program developed by E. O. Garton (Department of
Fish and Wildlife Resources, University of Idahe, Moscow, Idaho) proVided total, and 90%
annual and seasonal home range estimates. Harmonic mean core areas (Samuel et al. 1985)
were estimated using Program Home Range (Ackerman et al. 1990). Minimum ‘convex
polygon (Hayne 1949, Ackerm'ah et al. 1990) estimates were provided for comparison with
other studies. Wolverines are caﬁéible of traveling over 30 ki/day (Haglund 1966, Magoun
1985), _therefore relocations occurring >1 day'élpa.rt were considered independent (White and
Garrott 1990). To guage sample size adequacy for home range estimation, I tﬁéasurcd home
range area from randomly selected samples of 5 to 75 relocations from study animal data sets.
" Risulting area curves were asymptotic at 25 to 35 relocations. Home range estimates based
of less than 25 relocations mlsiy”unde'restiméte home range area.

¢ Annual home ranges were calculated for either June-May or December-November.
' 'Seasonal home ranges were measured for summer (Tune-November) and winter (December-
May) based on the presence or absence of snow, and for mating (January through August).
and non-mating (September through December) periods.

Hofﬁe.raﬁg'é oVéﬂ;ap was calculated by utilization distribution volurre based on 100%
kernel home range sstimates (E. O. Garton and F. Leban, Dept. Fish and WildL Res:; -
University of Tdako, Moscow). To measure volume overlap, grid parameters for the kernel
estimatbf were‘i&entica]ly' propo'rtiori'e'd and positioned in space for the 2 home range's- ﬁnder
comparison, and each run through the kernel estimator. The 2 resulting utilization
distributions were then overlaid and the volume proportion for each corresponding grid cell

compared. The smaller of the 2 proportions was selected {either of the 2 was selected it
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proportions were equal) and summed over the entire grid providing a utilization volume
estimate of overlap.

. Mean differences in hgme range size were anka.lyzed with a Kruskal—WaI]is test.
Differences in seasonal elevational use by wolverines were tested by Wilcoxon Signed Rank
test. Tused ANOVA for pairwise comparisons of seasonal elevation use within individuals.

. Daily moyvement rates were normqli;ed through logarithmic tr_a.nsformatioq (Zar 1984). 1
added 100 to each_movement value prio; to transfom_:gtiqn to eliminate zero values. Mean
differences in movement by season, sex, and age was tested by ANOVA. Statistical tests
were considered significant at P < 0.05.
Denning Activity

. Sites related to female reproductive and kit rearing activiﬁes were classified as natal
dens, Matenal dens, and rendezvous sites. '.I:‘her attributes of invn_as_tigatiyg dens, testigg sites,
and. snow excavations ass_ociate_dzwit_h _non:-;eprodugc_:t:ive activities were also investigated. Dens
‘were excavated and mapped in ca_ses_whe:rgI felt djstuzi_;aqge Would ._t}a._v_e no qdvprse_ ejf_fect on
swdy animals.
Food Habits and Scent-marking

- Scat processing and terminology followed Kelly (1_991).: Scats suspected but not
confirmed of wolverine, were collected and z;n_aly_ze_:d but included in the data only if they
contained wolverine hair. Prey items were reported as the number and percent of OCCUITENCES
within total and seasonal collections. Scent marks were ;ecor:ded: as 10 type g(urine.,. scat,

musk, unknown), object marked, and frequency. .
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Habitat Analysis
A raster-based analysis of landsat TM images by the Montana Spatial Analysis Lab,
Missoula, Montana identified 22 cover types within the study area. Locations for 13
wolverines were analyzed. Cover type polygons classified as cloud or cloud shadow, and
water, and wolverine locations associated with these types (wolverines were occasionally
relocated during winter on frozen lakes) were dropped from the analysis. Urban and
agriculture cover types that constituted only 0.04% of available and 0% of used habitats were
also eliminated. The remaining cover types were pooled to 10 types for investigative analysis
and condensed to 6 for the final analysis (Table 5.1). This included pooling 2 shrub types and
a foothill grassland type to shrub/grassiand, a mixed xeric forest type and broadleaf forest
type with ponderosa pine (Pinus ponderosa); 6 coniferous forest types comprised of
lédgepole pine, Douglas-fir, and subalpine fir were pooled to montane coniferous forest; and
mixed barr'en, exposed rock, and snow grouped as rock. Landsat images used in cover type
¢lassification were primarily June photographs with snow still persistent at higher elevations.
Of 60 wolverine relocations that fell within the snow cover type, field data confirmed 50 as
occurring within talus-rock habitats.
Habitat availability and use by study animals was measured on 3 scales: (Level 1) habitat
use by total relocations for each study animal compared with habitat availability within a
composite polygon of all idéntiﬁed 99%kernel home ranges within the study area boundary
{common availability for all animals), (Level 2) habitat use by total relocations for each study
:meal compared with habitat availability within that animal's 99% kernel homé range (distinct
availability for each animal), and( Level 3) habitat use measured for relocations occurrir{g |

ro.o*r W

within each animal's core home range compared with habitat availability within each
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individual's core home range. I tested the hypothesis that use of cover types was random at P
< (.05, following Aebischer et al. (1993), using only cover types from the second pooling (6

types) to avoid Type II error (Allredge and Ratti 1986).
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- RESULTS AND DISCUSSION ~ *

I CHARACTERISTICS OF THE STUDY POPULATION =~~~
Capture and Study Animals ‘

- Ninteen wolverines were captured in winter from February 1992 to May 1995. Fifteen
indi;ridual wolverines were captured 43 times_ in 2,727 trap, for a capture rate of 47.0 trap
nights/capture. Log traps required 35.9 traf) gjghts:/wolverine capture while barrel traps
required 174.6 trap nights_/capturc. Four ki.ts were captured by hand. Remote cameras
recgrded a visitation by ~1 wolverine that was not captured.

Responses of woi&érines to capture a.nd immobilization varied from defensive (ch.a.rging
the trap entrance) to submissi_ve (prese_ntat_i_dh of the ventral surface) posturing. Three
wolverines escaped by :CIhCWil’..l:g out of log traps. Females were generally more defensive than

. males with the highest level of antagonism observed in a lactating female. Other responses

included yoca]ization,-a;igl mﬁ'sking, and elevated salivation. Only 1 injury of a trapped
wolverine was noted; il_tzl:?linor}scalp laceration was caused by an exposed spike.
e Twelve of the Ié ammals were recaptured more than once (Table 1.1). Only 2 -
indiﬁdﬁals (F602-1993, M&14-1995) were not rec;lptured in years subsequent to ieir first
capturé_.__. The annual rate of recapture varied among individuals although it did not diffe:

| signiﬁcéntly between the adult and subadult age classes (P = 0.46;1'_)'. Excludmg the'rf;ﬁi:tiple
recaptures of subadults M104 and F203, the annual number o‘f.x_:ec.ﬁpt].}‘rés_/i.n:di\"f_i'dualqus 1.3
(SD =0.9).

Two kits were captured by hand in May 1993. They and their mother (F502) were

forced under the snow by helicopter. The kits were excavated and immobilized by jab stick,
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Table 1.1. Capture dates, trap location, and age at capture of wolverines in central Idaho 1992-1995. Listing

of study animals reflects chronological order of capture. See Fig, 1 for trap locations 1-13: 0 = non-trap

capture, 14 = barrel trap capture (see footnote for trap or capture location),

17

1992 1993 1994 1995
ID Age Date  Trap Ape Date  Trap Ape Date Trap Ape  Date Trap
F502 A 4P ot YA TRb 2 SR
F§22 A 12Mar 14 A 14Jan 8
A 16Mwr  14°
A 22Mur 14
F602 A 28Mar 14
F103 g . A .- TFeb 1 A 17Jm .1 A 3Fe 1
A 2 Apr 1 A 16 Mar 1 A 11Apr. 2
A 21 Apr 1
MO003 A TFeb .. 10 .
M913 SA 13Fb 2 A 21Tm 2 ‘A 1iApc 6
SA  TMar 2
F803 < 8A . 14Feh - s
SA 6Mar 1
SA 30 Ape 1
M333 . A - 14Feb. 2 A - 14Mar: 6 ‘A 3hm 6
A 24 Mar 6 A 14 Mar B
A 22 Apr 6 A 18 Apx 9
Md23 SA - 4Mar 10 A 9Apr 4
Mi23 A 8 Apr 2 A 21Mmr 4 A 3 Apr 2
N . A 9 Apr 2 A 15Apr 3
M403 A“ ' 15Apr 6 A 25WRE 9 '
A SApr @
F103 7 20May O ,
F203 I 20May 0 “SA '16Tan 2
SA  23Ian 1
SAa  26Jan. . 1
SA - 28Ian 2.
SA  22Feb 1
SA  24Feb 2
SA eMar i
54 10Mar |
SA  3Apr 2
CSA 4 Aproiil e
Sa 14 Ap 2
Matd SA 1lapr. 9 )
F204 ST 25 May 00 SA 28 Mar 3
Mi104 T 25May O SA 9 Apr 2
R SA. 18Apr 4
SA° 19Apr 4
SA 0Ap 4
. SA  21Apr 4
- i L8A - 28 Apr 4
SA 1 May 1
ME85 SA  3Feb 11
M975 5A “10Feb 11
F8BS A 8SApr 8

" Bosrek trag caprute i Benard Lake, Felinm Creek (CNF).

b Barrel srap capturs in Beaver Creek {SNF).
© Barrel trap capitre on Fr Creek Summic (BNF).
4 Hand capire mt Kidney Lake, Frunk Charch River of No Return Wilderness {CNF).
* Hand caprure in Fall Creek, Frank Church River of No Rerucy Wilderness (CNF).
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while their mother escaped. The 2 kits of female F703 were chased down by foot and
immobilized by hand syrin.g'e in May of. Kits were estimated to be 13 weeks of age.

In 1992, 3 adult females Were.captured and instrumented with transmitter collars. One
collar was shed within 2 weeks of capture and a second shed within 2 months. The third was
carried 10 months until recapture and re-instrumentation with an implant transinitter. *

" Although guard hair was substantially worn beneath the collar, no tissue abrasion or injury
was apparent. Duriﬁg the 1993 tfapping season, 1 adult male was fitted with a collar
transmitter. The slipped collar was found the following day 2 km from the trap.

All study animals except female F885, including radio-collared individuals, received
mtrapcriténéal implant transmitters, with 6 individuals implanted twice. Of 23 implant

' :‘"'sufgeries, pdst—surgéry cotﬁpﬁcaﬁons occurred in 2 individuals, the 1993 kits of F502. Kit

""" F103 died within 6 days of 'cépfure due to a torsion of the small intestine; a result 6f chewing

" through the surgical site. The second kit (F203) survived an intestinal hernia at thé incision
site. The hernia was discovered at her first recapture 11 months post-surgery. She was
transferred out of the study area for surgery, held for 3 days, then transported and released
back at the trap site.

Ace and Sex Ritios.~Ten males and 9 females were captured (Table 1.1). During the

1992 ttappihg season, using only metal barrel traps, I captiired 3 adult fémales. During the

1992-1993 trapping season, using only log traps, 3 adult females, 1 subadult female, 4 adult

males, and 2 subadult males were captured. Tn the 1993-1994 trapping seasor my sample was

| adult and 1 subadult female, 5 adult males and 1 subadult male. ‘The 1994-1995 trapping

season sample was comprised of 3 adult males, 3 subadult males, 2 adult females, and 1

+, -

subadult female. These samples include between-season but not within-season recaptures of
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individual wolverines and most likely reflect age variation in vulnerability to trapping. Two
adult females produced 4 female and 2 male kits, and 2 kits of unknown sex, during the study.

Morphology.--Adult male wolverines averaged 12.4 £ [.2 kg while the mean for adult
females was 7.8 = 0.96 kg (Table 1.2). Weights for subadult males averaged 12.2 + 1.2 kg
and did not differ from aduit males (B = 0.674). Weights for subadult females averaged 7.3
kg but too few were captured for statistical compal_'isons_. Mean weights for Idaho wolverines
were significantly smaller than those for wolverine in Canada and Alas};;_i (maic;; == 149kg.,
T =3.183, 26 df, P = 0.004; female: = =9.7 kg., T = 4.062, 17 df, P = 0.001) (Gardner 1985,
Magoun 1985, Banci 1987). .. .

E_our kits were captured and weighed at age 13 weeks. Two f?m‘a.la:kift_sscapn‘_lfred in

.-1993 (F103,.F203) weighed 2.0 kg each. A female and a male kit (F204, M104) captured in

. 1994 weighed 3.8, and 4.2 kg, respectively. Fourteen week old kits captured in arctic Alaska

~ averaged 3.8 kg (Magoun 1983). F203 was recaptured.m 1994 at 11 m_qgt_hsr of age Weigtﬁng
6.5kg. |

- Wolverine reach adult body size within t_hé_ﬁ ﬁrst year (Iversen 1972), while sexu:;ﬂ
maturation is delayed until the second year (Rausch and Pearson 1972, B:}nci 1987). B
Consequently, potentiz_;ll_y:_lgrge genotypic variation may make s_ep.qratio:.n of _th§ _;gbadult and
adult age classes difficult when based solely on morphology. Although tooth wear may not
provide a reliable method for separating all age classes (Vivian Banci, pers. commun.}, in
-conjunction with body conformation, pelage quality, and teut__anq testes _qhara_cte_r_istics
(Magoun 1985), it may ﬁccurately indicate a subadult. _Ivdittlgt-q_-nq:wga:r on incisal surfaces of

incisor teeth and a lack of blunting of the buccal tips of carnassial and canine teeth,
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Table 1.2. Physical characleristics of wolverines captured in central klaho, 1992-1995.

Meusurements (cm)

Animal  Capture Wt
D Diles Status!  Sex Apd (kg9 Tot.  Tail Head Neck Chest Poot  Testes® Teals*
Fs02  4Fepi992 R F A(3-5) 86 900 190 290 410 0.5
F502  8Feb1993 R F A 90 890 170 280 375 155 0.5 (0.4-0.7)
F822 . 12Mar1992 (R F A 73 B840 200 300 240 415 0.2 (0.1-0.3)
P22 15hn1993 R CF A 082 - __ - - | a2 o
602 28 Mar1992 R F A(56) 70 880 170 300 280 380 155 0.6 (0.3-0.9)
F703° . 8Feb1993 - "R~ FA(23) 86880« . - . . .300 405 160 . 0.5(0.3-0.7)
P03 170m1994 R F A 82 885 170 300 3220 440 160 0.6 (0.4-0.7)
703 3Feb1995 R F A 86 875 180 345 30 435 160 06(0308)
FR03  14Feb1993 R F S() 82 895 185 320 290 440 16 <02
FIO3 © 20May1993 R B 1. 20 540 110 175 235 120
P03 20May1993 R B J 20 580 120 190 270 120
F203  16Jan1994. R F S 65 82 179 270 258 390 152 . <02
P04 25May1994 R F 38 60 175 210 290 135
F204  26Mw1995 R F S 88 870 192 315 285 415 160 <02
M003  8Feb1993 R M A 990 195 360 490 145 235
M913  12Feb1993 R M S 115 965 190 360 350 460 161 170
M913  2lMan1994 U M. A 112 950 170 355 345 480 175 245
MO13  11Apr1995 U M A(LD) 113 970 185 365 340 545 170 270
M3T3 L4Fb1993 T M A 136 985 170 390 350 510 183 275
M333  14Mur1994 R M A 137 975 184 360 342 480 180 335

R M A@34) 140 975 190 380 390 490 180 270

M333 . 31 Jan 1995
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Tuble 1.2, Continued.

Meaguremenis {cm)

R=resident, T=transient, U=unknown
2 A=adull, S=subadull, J=juvenile, Numbers in parenthesis rcpresn.m dga based on tooth cementum analysis,
3 Testes mepsurement is the meun length of right and left testes.

* 4 Teut measurements are mean lengths of all 6 Leats inllowed by the range of teat lengths. Teats too small for accurate mcasurerncnt were given the

_ nolation <0, 2.

Animal  Caplure ' Wi T :
D hutes. Suatus'  Sex Ape®  (kp)  Tol.  Tall  Head WNeck Chest Foor  Testes'  Teaty'

M423  3Mwrl1993 R M S 120 ._96‘0 210 380 360 465 155 220
M423 9 Apr1994 T M A 123 960 195 36;4 62 481 'iqs'.s 5.5
Mi23  8Apri®93 R M A 122 '1015 185 328 442 180 300
MI23  2iMwr1995 R M A 133 1005 200 375 365 480 170 320
MI123  3Apr19s R M A(T-B) 132 ‘_:99.0 180 360 345 480 170 298
M123 15Aprises R M A 124 30.0
M4D3  15Apri993 R M A l_l3.8 \1'0'0‘0 195 385 370 495 175 300
M403  25Mar1994 R M A(35) 142 980 200 380 370 530 175 285
M814  11Apri994 R M S 147 985 iéo.o 380 355 20 175 265
MI04  25May1994 R M I 42 660 170 270 220 280 140

MIO4  9Apr1995 . R M 8§ 118 965 190 360 350 520 175 245
Mi#5  SFeb1995 U M S() 131 965 170 400 355 480 170 205
:_M575 0Feb1995 R M_S() 1L1 920 200 385 370 510 155

1c
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appears suggestive of a subadult. While little variatiod between subadult and adult weights
wa;s noted, adults were more robust in appearance. The fuller pelage that develops with

* physical maturity, possibly correlated with sta.biljz.ing‘ of the basal metabolic rate occurring in
the individual's second year (Iv'ergen 1972), may contribute to this perception, Teats and
testes of study animals subjectively classified as subadults were strongly regressed and difficult
to méasure. Of 6 study aniﬁlaIS"Subjectively classified as subadults, 3 were subsequently
confirmed by tooth cementum analysis.

Pelage color varied extensively among captured wolverines: Dorsal guard hair~ <
CD.lofati(;.I‘l varied from near black to dark brown. A hght facial mask was prominent in some
mdi:v:idu‘alsrand nearly absent in others. Lateral stripes varied from near white to medium’
bro wn. White feet and/or digits were common on front feet. White feet and digits were
p%émihent on adtilt male M123, with a complete white Goverage extending-up to the tarsus on
hlS front right foot and across the digits of his front left foot. *All subadult and kif wolverines
dssocmted with adult fernales within M123's home range displayed white feet or digits. No
wolverines captured in the southern portion of the study area displayed this characteristic.
Considerable varation in chest and throa markings was also present. White pelage on the
-'c::l'.liast and throat decurred to sdn':l'c'.de'gree"oﬁ all individuals. Markings varied from nearly
a‘b.sant' to extensive with white hair present across the throat and chest, and in somﬁs instances
ra.di'a.ting‘ddw“ﬁ the front legs and ventral surface.

Chemical Communication-..Chemical communication in carnivores has received

substantial attention (Pocock :19'14, Stoddard 1980a, Stoddard 1980b, Macdonaid 1985,
Gorman nd Trowbﬁdge '1989). Odor plays an important role in carnivore social organization

by providihg a spatial and historical tecord of an individual's movement and behavior (Gorman
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and Trowbridge 1989). Methods of dispersing scent are highly varied and we]l doc\u_x_nented
however behavior and responses tied to social odors are not well understood. The role of
odors in the social behavior of the Canidae has received more attention than any other family
of the Carnivora (Macdonald 1985). Data on scent pr_oduction‘_an.d behavior_a.l_résponses_ in
- Mustelidae are less comprehensive. - Sites of potential chemical t_rar_lsmission most c_:ommouly
associated with communication in the mustelids are the ventral surface, and ano-genital region
(Ewer 1973, Stoddard 1980a) however urine was the most common method of ;ccnt—ma;king
in free-ranging wolverines in Idaho and Montana (Koehler et al. 1980) and ini’qf%pt‘ive studies
on wolverine. (Long 1987): Hall (1926) first described the n_lorp_holq gy of an abdominal gland
in the marten (Martes americana) and wolverine as an elongated deprcgsio§n gf the skm _‘
located on the posterior ventral surface. Hall's description was based on gross morphology
and provided. no histological evidence for the presence of glagdulg;__ﬁsgqg ;specif}c to scent
- production. . His description of the, "abdominal glan " is commonly rgi@r;_nc?d asa
morphological and behavioral foundation for abdominal rubbmg in marten and }vquc_ripg
although data to support ventral rubbing as communicative in th:gsa,spgciqsz 1sl1m1ted
Research on captive wolverines (Long 1987) concluded that _pﬁpatipp fo_l_quy:gl by dbdommal
rubbing: were the primary methods of scent-marking.. Magoun (Jl?S_S)_pbsen.ragi yyolv_eﬁnes
straddle and "mark"” tussocks with a,)s‘ide—to—sidé_fg_l__: forwa_rd—aqd-_backwa:d mo_ti_qn. She also
described urination as the most common fo;-n}_ of marking. de Monte and Roede__rf (_199013,)
observed abdominal rubbing as the pnmary marking _rn_ethpd__in marten ancl’}fou;}q no evidence
of anal marking. A number of authors have described anal musking as a scentfmquing_
method in the wolverine (Haglund 1966, Pullizinen and (_)_va_skaj:n:eg 1975,5Kc.).eh1,er .et al. 1980,

Magoun 1985) while others suggest anal glands function primarily as a fear-defense
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mechanism (Ewer 1973, Long 1987). The wide genotypic variation that exists in the anatomy
of scent producing organs in the Mustelidae should suggest caution in assigning behavior or
conspecific response to scents. Such as with urine ‘and feces, it may be difficult to.distingluish
between excretion and communication (Gormzui and Trowbridge 198'9)'.

* Skin glands are primarily concerned with thermor“cgulation and pelage dressing,” "
although in certain areas the skin glands are believed to secrete substances that act as a means
of communication (Ewer 1973). de Monte and Roeder (1990a) conducted a histological
study of abdominal gland tissue in the marten and found it composed exclusively of sebaceous
glands. Sirmlar efforts have not been attempted on the wolverine,

Buskirk et al. (1986) suggest that the hind feet of the wolverine may function in passive
* cémmunication, based on gross morphology of what they described as "wart-like
" iniflorescences", termed plantar glands, on the tarsus pads. Their histological examination of

" ‘plantar tissue revealed no specialized glands and suggested the need for further investigation.

" Foot glands have been described in canids with gland sites generally occurring either inter-

digital (Ewer 1973) or in spaces between pads, as in arctic fox (Alopex lagopus) (Pocock
- 1914).

‘To supplement histological data on abdominal and plantar gland structure in the
wolverine, I examined tissues from carcasses of 1 adult male and 2 adult female wolverines.
My objective was to identify glands associated with the abdominal and plantar regions noting
any indication of gl:ind specialization by structure, tjpé, or density. The "abdominal gland" is
an elongated, oval patch of hair located caudal-abdominal, anterior to the preputial region on
the male wolverine. The site appears as a contrasting patch of light brown hair that is sl}qrsgr ]

and coarser that the surrounding pelage. The location is less distinct in females. I collected

™
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skin samples 5 cm long and 1 cm wide, centered on the "abdominal gland", and control .
sections of similar size from the thoracic-lumbar region. From the feet, I collected tissue that
encompassed the "wart—]jke_inﬂore_scences" on the tarsal pads, and from the pads of the 2nd
and 3rd digit of 1 hind foot. Corresponding samples were taken from a front foot as control.
Tissue sections were fixed in 10% buffered formalin and processed for section_ing using
routine histopathologic tissue processing (Luna 1992). Tissues were imbedded in paraffin and
sections cut at 4 microns, mounted on slides, and stained with hematoxylin and eosin.
Selected tissues were stained by Gomori's trichrome. .

Freezing of carcasses prior to sample collections resulted in tissue degradation and poor
histological preservation in some samples. Abdominal tissue contained sebaceous and
apocrine sweat glands associated with hair follicles. Sebaceous glands in the suspected region
of "abdominal glands” were large and more abundant than in the control tissue. The histology
of the gland cells was consistent wit_h_ a holocrine mode of secretion. It was ﬂlsp noted that
secretory ducts of some sebaceous glands projected towards the surface of the integument.
However, the distal end of the duct was never observed in the sections. Control tissues
contained both eccrine sweat glands and sebaceous glands at lower concentrations. de Monte
and Roeder (1990a) found a decrease in sebaceous gland density moving from qheck to flank
in marten.

- -Sebaceous glands produce an oily secretion functioning primarily in hair and skin
- lubrication but may become modified to form scent glands (Bank_s 1581). Apocrine glands are
commonly associated with scent production and are typically located in the axillary, areolar

mammary region, penis, and circumanal region of many mammals including humans (Hickman
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et al. 1974). In conjﬁnctioil with behavior;él datﬁ, the described properties Df abdominal
sebaceous glands in the wolverine is consistent with the presence of abdominal scent glands.
No atypical or specialized glands were observed in histological analysis of foot pad
sections. Eccrine sweat glands were present in all sections, with some sebaceous glands
associated with ‘hair follicles. Densities of eccrine glands appeared higher in hind foo tarsal
pad sections than hind foot digit pads or front foot control pads. Eccrine glands of the plantar
region have been éhown.to produce odors of biologic‘al sigﬁjﬁcance without specializétion in
‘oland morphology (Adams 1980). The "wart-like inflorescénces” on the tarsal pads of live
Stud'jr:aninia]s varied in size and appear}a.nce a;rho'rig"iﬁdiVidualé. ‘Tissue was glébrous dnd
appeared columnar and somewhat diffuse but no orifice was evident, The analysis provided
6 support for sﬁeciajjziitionlof these structures in chemical communication. =

" Piirasites.--Wolverine are susceptible to parasites most commonly contracted through prey

"sﬁ':écies acting as intermediate hosts. Addison and Boles (1978) found 3 ‘'species of cestodes, 2
" :;:'iié%j}:itodesf and 1 trematode in the digesﬁve'fr.acts of 38 of 39 wolverines. The wolverine was
considered the primary host of tho costode Tacnia heitchelli (Rausch 1959). ‘A single ascarid
(Toxascaris sp.) was collected from an Idaho Wolverite scat in 1994. The collected individual
was a female which precludes identification to species level (J. R. Lichtenfels pérs."c':ormm'un.).
In Alé.é:ka, Toxascdr'fs.sp:". has been found in black bear (Ursus americanus), lynx'(Felis lynx),
arctic fox and wolves (Canis lupus) (Dieterich 1981). Infection occurs either through contact
with contaminated feces of Jjnfei:t'e'd individuals, or by ingesting rodents harboring the larvae
(Dieterich 1981). Rausch (1959) reported helminth infestations in 69 of 80 wolverines
examined in Alaska, although the genus Toxascaris was not mentioned. Holland (1949)

identified the wolverine as "recorded host" for 2 species of fleas in British Columbia, including
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the ;pe_:cie;s_l Chaetopsyllq setosa. A single specimen of this species was collected from M423
at his 1994 capture.

Spatial_ and Temporal Structure of the Study Population . -

- My analysis of population structure was based on temporal and spatial distribution of
marked animals (Figs. 1.1,1.2). A description of spatial requirements of an mdiyi_dual is more
meaningful when compared to a neighbor and more so if it accompanies a knowledge of
- kinship, site tenure, and reproductive history (Hornocker et al. 1983). Variations in trap site
accessibility and trapping intensity combined with natural drainage divisions, and possibly site
selection of study animals, dictated the study area b_f_:;di_vided into northern and southern
-regions. The northern study area (NSA) prov@ded more informatiqn QI%‘P:(_)Pl‘l_liatiD[l_:” .
characteristics than the southern study_areg (SSA). The study sample and _popu_l_atio,n
structure varied from year to year (Fig. 1.2) dependent on trapping success, reproduction,

mortality, and disp_ersal.

Three wolverines were captured in 1992 (Fig., 1.22). Female F502 shed her collar within

.. a week of capture. Female F602 and female F822 were spatially s:p_gra_te_d by 50 km
- throughout 1992, Another wolverine (later identified as male M123) in the NSAwas detected
. by remote camera photography. .
« ... Female F502 was recaptured in 1993 and was pregnant_witp 2 kits. Femdle F602was
- not recaptured in 1993, bui remained resident in the NSA. .Ths_‘ca}ptgre of adu}ts M123 and
_F703, and subadults M913 and F803 appeared to constitute the resident pppulation of the

NSA (Fig. 1.2b). An additional adult male, M333, was captured in the NSA bqp shed his
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Fig. 1.1. Ternporal dlstnbut]on of wolvennc study population in central Idaho 1992-1995 Vertical
dashed lines separate seasonal (summer—wmtcr) analysis penods Annual home range: ana.ly51s periods
were measured for December throtigh November, or June through May, Wmter analysis period was
December through May, : and summer ana1y51s period was June throngh Novcmber :
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Fig. 1.2, Spatial distribution of the wolverine study population in 1992 (a), 1993 (b), 1994 (c), and
1995 (d) in relation to the central Idaho study area. Relocation points are not cumulative through years,
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'~ radio collar shortly after capture.” He was 2-years-old at captiire and likely not resident to the
NSA. He was recaptured in the SSA in 1994, The 1993 SSA sample included adult males
M403 and MO003, and subadult male M423. The 3 Eldl:].][ females captured in 1992 died during
the 1993 season as did subadult female F803.
The likelyhood that a1l resident individuals in the NSA had been captured was reinfor;:ed
"during the 1994 and 1995 trapping seasons when no new individuals were captured,
' photographed, or observed (Fig. 1.2c). Female F203, the one remaining kit of F502,
established her home range squarely over her mother's area, bordering that of F703, and
remained within adult male M123's home range boundaries. F703 produced an additional 2
Kits in the NSA i1 1994 (M104, F204), that survived to subadults, and the end of the study.
F203 died in early 1995 leaving the NSA with only 1 known adult resident female. *Four
" “inales (M333, M8 14 in 1994; M975, M685 in 1995) were captured in the SSA during 1994
" a.nd 1995 trapping easons (Fig. 1.2d). The capture ofa lacfating femiale (E885) in the SSA in
'{-*§95*pmifiae‘d evidence of adult female presence.” ' - L 0
" ‘Wolverines are most susceptible to trapping diiring winter months when carrion

constitutes most of their diét (Horiiocker ‘and Hash 1981, Magoun 1985, Banci 1987). By
mid-February parturient females begin to restrict their range to the vicinity of natal den sites,
making them less available for capture from late February through May. The accessibility of
the NSA allowed for earlier trapping with greater intensity during the periods of high female
' uctivitjf:. This resulted in greater trap coverage and female captures than in the SSA where the
lack of roads and severe terrain restricted access; Along with trapping, a disproportionate

amount of time was spent in othér activities such as snowtracking and radio telemetry on the
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NSA. Consequently, most of the measures of population demographics are based on the the

NSA wolverines, .

. ‘Residency ...

Hornocker et al. (1983) considered a knowledge. of site attachment and tenure requisite
to understanding the internal characteristics of a population., Hawley and Newby (1957)
defined 3 categories of resident status: resident territory holders, temporary residegt_s that
remain for short periods living a peripheral existence, and transients that merely pass thr:ough.
I defined resident wolverines as reproductively mature individuals that appear.to have
established site tenure. Residency status was also given to reproductively ixpma_tun;_ o
- individuals still residing in their natal area. Nonresidents are sexually mature transient
individua_]sﬁit_hout site. attachment. Wolverines determined to be >2 years old and remained
- within the:study area for. >1 year, were considered resident.- M333 was considered tr_an_;sizient in
1993 although he later established residency i the S5A. He was first detected in the NSA
within the home range of M123. He was trapped once, photo graphed by remote camera on 3
occasions, and I observed in the field onl qc_casion.___ In 1994, he was recaptured m the SSA
where he remained. : He was first captured as a 2-year-old and was likely in a transitory
- dispersal phase when first contacted. .
- Density ..

: Home ranges of Idaho, wolverines remained stable in size among years while th}e_(:}n_
observed density of resident individuals varied. The resident population of the NSA varied
from 8 wolverines in early 1993 to as few as 4 wolverines in mid-1994. The home range of
resident male:M123 supported 3 residen.t fﬁmaleg n 1%93 while olnly. 1 ac_Iu}t_ female was

present by mid-1995. Two subadults and 1 juvenile occupied this area in early 1993 while 1
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subadult and 2 juveniles were present through 1994. A single transient male (M333) was
detected in this area in 1993 and 2 transient males were pr:esen‘t'in.1994 (M423, M913),

My éstimate of dénsity is based on the assumption that I contacted all wolverines
resident to thé‘NSA..' The olss'érv'éd relﬁrodut:tﬁ?éo.ut'put of resident females suggESfS that
females may be accdmpanied by 2-3 juveniles énd the area may supp'ort'2-3;subzihdﬁits in
addition to the resident male. The 1993 home 'fﬁnges of 3 resident adult :fem'éle's o'c'cupied 904

k. ‘Dividing the home fénge area of the resident adult females by the p‘otential‘nﬁmbr:.f of
residents ‘pfbl\}i‘aes"a‘d:éij..sity estimate of 1 wolverine/00-113 k2, *A more conservative
estimate may be based on the 1,980 km? total home range area of the resident male. This
produces a density range of 1 wolverine/198-248 kn

" Estimating density based on ’reprc)dﬁcti.vé' potential and home range size was also used
by Magoun (1985) in her estimate of 1 wolverine/48-139 km?® in ‘arctic Alaska. ' Home range -
éstimators may inject bias into a dénsi'tj:r:éstimate due to variability in sample size and home
range estimation tééhﬁiqué, 'Whi(:uhz;'ri:‘i’zi};ripfréclude'6o'lhpaﬂ$6h to other regions. ‘However, these
rﬁ‘ay'.b't:: the best estimates available until l{(ﬁg-tem:l capfﬁré&ecﬁpturé studies can Iifovide

| .p.ré)'vide précﬁé,' emplrlcal estim:ﬁte‘s..'

" Horhocker and Hash (1981) @H:'Qﬁickf()l%fi) "réported population density estimates of
| wolverine/65 ki® in northwest Montana and 1 wolverine/207 km in British Columbia,
respéctlivély;.bexxséd bn'c’ﬁﬁt'u're and snowtracking data. Banci (1987) estimated Yukon
wolverine densities at 1/177 km® based on éiijjtﬁre datd. Becker (1991) proposed a density

' estimator based on aerial track surveys that may prove effective in open country. =
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Reproduction_ .

- Wolverine reproductive biolo gy has been crlescribed‘ from in utero examination (V}fright
and Rausch 1955, Rausch and Pearson 1972, Liskop et al. 1981, Banci 1987, Banci and
Harestad 1988), ca_a.ptive wolveri_n_e;s (M_ea_r;} etal 1991, Mead et al. 1993), and frgejre:)_nging
Wo:lv;rmes‘ (Hornocker and Hash 1981, Ga_rdng:_ 1985, _Ma_goup_ 1985, Banci 1987). The
., wolyerine's breeding season mz}yrex_tf;nd from April t_hmugh August_(Rausch_ and Pearson
1972,;_ Meac! et_a._l_._ 1991). _,]_Ltqplgnt:atjon is Elelayed}g (W nght al;d _Ragl__S(_:h 1955) with nidat__i(_)_n
generally occurring from December through March, pnmanlme anuary"apd_ February .
(Rausch and Pearson 1972). Litt;r size is. =r_1c_):1_*1_:n_.':1]ly 204 k:lts bom in lage_wigtgr:qr_‘_ear_ly
spring (Wright and Rausch 1955, Rausch and Pearson 1972, Magoun 1985). Dataon
-, reproductive potential from in ntero studies is §.u_t._3_s:tantial whi]g:ﬂ_dzitta_on: _repggductiye success
. from free-ranging populations is scarce.

. ;_Wo_lv_:ﬁng .reprodug\ti_vg sucgqss:_jg ce_nt_ral_ 'Id_:_ahog was ;ne_as_g{gd by dl[‘CCt ﬁ:;l;l qy:idance
. of reproduction and survival of kits, in utero exammanonof study ammal rét?rt'at]itics,_ and

measures of serum progesterone (Mead et al. 1991). The incidence of pregnancy, presence of

lactating ferhales, and the presence of post-weaned kits allprowdea measure q_f reproductive
success, although trap sampling provides I?ittlg cpnt;g);l of the timing qf capture and type of
reproductive data collected. -As a result, reproductive success in central Idaho wolverines was
based on the number of litters produced, the qumbm_'_ of kits Prpdpced, and t_ht::;.mmb.e.:_r of
pregnancies documented. The.frgqué_r{cy% of{_],i__t;cers producgd included pg}y_re_produgﬁvely
mature females that survived a x‘gprOQuct_iyg period. Frf:_quenc_y =of _ki_ts/f’em'a'lc._}v_as based‘ on
documented litter sizes (the capture of a lactating female without subsequent confirmation of

kit numbers was excluded from this measure). Frequency of pregnancy was based on
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reproductively mature females in which pregnancy was indicated or coriﬁﬁne& either by
presence or absence of kits, in :Lttero'" evidence of pfégnar’i&:y;in pre-pafturiént mortalities,
and/or elevated serum pkr‘d g‘est:é'fone levels. Adult females captured in traps were palpated for
fetal presence and blood collected for measurement of serum progesterone levels (Mead et al.
1991), or msﬁebféd for p:rés'eflce of lactation and sucklmg Adult females were closely '.
monitored in the field for evidence of parturient behavior, followed by visual confirmation of
kits. Présence or absence of juveniles and subadults in the:tfap:éapturE'ajé'o provided insight
into local reproduction. Young wolverines may remain clo'sé. to their natal area for at least 2

| years (Magblm 1985) and diﬁpe;ir to be' more vulnerable to trapping than older age individuals
(Réﬁsdh and Pearson 1972, Barici 1987). This proxmntyof young wolveriries'tq"'their o

" fnother's .hlome r'atl.g'é“ th’r(ju:gﬁ theu: ’ﬁISt.{V];I.ltBr. would likely expose them to my trap sites.
.EW.‘..I.l w1th0ut ca.pture, gr'en::l'd te camera systcms provided a relatively high:raféiof detection of
v131tat1on(78 of 138 documented wolverine Visits wers recorded by remote camera, Copeland
" impubl. d.at.é..). It was therefore asstinied that juvenile and/or subadult ;\i'olv.ériﬁes associated
with f:iléil;kedlférélélés would be détéc;t'éd h’tﬁéfrﬁp or camera capture.

" Field confirmation of successful parturmonrequued close 'mdnitofiﬁg of movements of
female from mid-February through mid-March. Magoun (1985) reported decreased ©
movements by post-partum females, centering arbiund the ﬁ_ata:l den site from mid-March
.throﬁ gh den :abﬁndo ament in late Apfil o"r éa'rly‘May. :Mﬁgdu:ﬁ (1985) fdfély found females

“away from the natal den, with no excursions exceeding 2 km. Fidelity to the natal den was
maintained through weanmg In contrast, Pullizinen (1968) reported daily forays of 30-40 km

from natal dens mlea_ud
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S_ix.rgppoduct_ively mature female wolvcriqes pgovided ,dz:tt_a on _re::producﬁion in central
Idaho (Table 1.3, F1g 1.3).. Thrg,e_ femaleg (FB22, F602, F203) produced no dqgurpentegi_
litters during 3 reproductive seasons, while 3 females (F502, F703, F885) produced 5.
documented litters in 7 rep{roduc:tive seasons for an oycral_l reproductive rate of 0.50 .-
litters/female/year. Number of individual kits/female was calculatgad from 4 females that -

. produced 8 kits in 9 reproductive seasons for a rate of 0.89 kitslfn;malt;/yea:._ EE,videpcc:- of
- pregnancy was measured for 6 females and l_ciqnﬁrmcdé timgs m13 Fep;ogl}ictive seasons for
- an annual pregnancy rate of 0.46.

:_‘Atﬁher ini_tial (_:_ﬂptp:ﬁ m _Eebma;’y 1992, pregnancy was not d:tcctq_d in F502 .Sl_:lt‘f‘was
instrumented with a radio collar bu; d;qppeq i:t;after‘o‘.nly_2 Wgeks of n;opi_;g;ing. At her
recapture 7 February 1993, she was pregnant. F502 15@“}??@@ associated with the natal den
for 3 weeks, moving fo 2 gew den about every, 2 weeks thersafter (P, 16) il e ki wer
_ w;-anecl__ at al_:qut 10 weeks. The lack _qf fldehty tg _t:hg natal den ;lif_f:_red frqm}_Magoqnfs
- (1985) findings of strong natal .d?n;?it‘? .assoc.:i'zglti_c_)rlx untll :‘\f\iu?,;ming_T Presence of E502's klts was
not confirmed until tracl;g were f_oupd at a nugs‘elli'y‘den on 1 May. Qn 20_ May,F502's 2 kits
.. were captured. Tooth eruption sugg:st_eq kits were 13 _V}/E_:_ka old puttmg their date of birth at
20 February a_t__w_hich‘ time F502 was associated:_with: j;h_eﬁ ,1.19?5‘?5,}.1,‘_’? _Lakp den s:ite_.: F502 died
in November 1993 carrying 2 unimplanted blasr_toc.:y_sts. e |

_Fe_male F703 pro_duced_.?_ kltsm 19__92,_ 1994, 1995 and qone:iq 1_9.93_.__1—131; 1992 klts
were captured as subadultg in 5F'z:b_rl_l‘a:r),f 1993 _"J_,"_ﬁgir_ c]assi_figza}tion as siblingsﬁgnd: kifs of E703
was based on their association with each ql_:her_ PFiF’f and subsequent to capture, as noted by
remote camera photographs and snowtracking, and their post-capture iagso;_i'ation with E’!OS.

This type of association is consistent with sibling and parent/offspring association
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Table 1.3. Reproductive history for female wolverines in central Idaho, 1992-
1995. : Lo

1992 1993 1994 ' 1995

D Status  Kits Status  Kils Status . Kits Status  Kits

F502  NeRe pim 99 - pum

F703 Pt qg N Peral g puke g
g T
F822 NN

F602 Nes N

F203 - . L Nmem

* N = No parturition in this year, P = Parous.

¥ "Test for evidence of pregnancy by palpation.

! Yisual confirmation of kits.

** No visual confirmation of kits.

F® post-mortum evidence :

P Prapnancy test by measurement of serum progesterone lavals (Mead et al. 1993)

,f;?msznce of Inctation or suckling.
* Sex unknown

L
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FEMALE :
no offspring in 1993 .

F703 | MR
LFH[B martulity ) 4 12 kits, sex unknown

transmitior failure—

B3 T CMwedmsonhemstudy | re-siumented— moved o SSA
arca (SSA), disappeared, then Fau4 : -
relacated in norhem seudy area " established in home range of M913

. MiH -
L separated from mother
martali
F502 [ y
mortzlity
: estnblished in mather's vacated home ronge i
R - mortality
L_ separated from mother
Fa02 - — L] uﬂ'.ripring. : mortality
F822 to offspring ~ martalty
1 L 1 i | I

1901 1592 1903 1094 . 1_995 )

Fig. 1.3. Reproductive history and status of marked female wolverines in central Idaho, 1992-1995,
Females F703, F502, and F602 were resident to the home range of M123 in the northern portion of the
study area. Female F822 resided in the southern portion of the study area (SSA) within the home range
of resident maie M403.
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"4 Hurn:shu:[nk: ontal den - Feb 14 to March 10,

R, Fish Lok maternal dong - Mm:h 10 to March 28.
. . # Knopp Lakes maternnl dena - April 5 tn April 13,
) " Sommit Creek motsmal deng - April 16 o April 28

-' " Frank Church River of No Retirn Wilderncss -
$’ FSDZ R:lnwhnn

FSDl !mxl tey Winn:mu:ca Cr::lc =lk carcass furngmg site,

Fig. 1.4. Relocations and den sites of adult female wolverine F502 from partuntmn to kit weanmg in central Idahn
1993. Graphic includes snow trail from natal den to elk carcass foraging site.
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described by Magoun (1985). F703 was first captured on 7 February 1993. Uterine palpation
during implant surgery provided no evidence of fetal presence. Her activities were closely
monitored during February and March. On 4 March she was located at a den site in the
Chicken Creek (CNF) dramage This site was used in both 1994 and 1995 as her natal den
She was not relocated at that site durmg subsequent flights in 1993 and dtsplayed none of the
localtzed movements cons_lstent with her conﬂrmed partuntton in 1994 and 1995, In 1994,
F703 was recaptured on 17 januery. Palpation during irnplant Surgery confirmed the presernce
of at least 1 fetue. S'he‘:was f.irst found at the (“L‘hJ.'.cken Creek natal den on 20_..Febru.ary and
remained localized'around‘_' this site until mid-March. She subsequently rnoved the kits td’2
maternal dens in t'he.S_o]d.i.er Creek drein_age prior to weaning (Fig. 1.5). Her 2 kits tyere
captured and ins:trurnented on éS May. Todttl eruptien mdrcatedan age of 13.‘ weeks
suggesnng a blrth date of 23 February, c0n51stent w1th F703 E locallzatron at the Chlcken
: Creek den 51te In 1995 I recaptured F703 on 3 February and again determmed her pregnant
by palpatlon Loca_hzatmn at the Chlcken Creek natal den was ﬁrst noted on 16 February with
movement to the Soldier Creek maternal den occurnng in eaﬂy Aprll (Flg 1 5) On 8 May,
F703 was observed travehng w1th 2 klts | | o |

Incidence of pregnancy within age classes and individual female wolverines was variable.
The age at reproductive maturation was described as 15+ months (subadult) for female
wolverines by Rausch and Pearson (1972). This would be the first summer following the
animal's first birthday. Pregnancy in subadult wolverines was reported at 7.4% in Yukon
females (Banci 1987), and'as high as 50% for Alaska wolverines (Rausch and Pearson 1972).
Both these studies used fetus and corpora lutea counts to measure pregnancy rates. Banci

(1987) noted that the variation between studies may be due in part to variation in age class
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_Falthan] Craak

" Chicken Creck natal den, 1994 - Fob 20 o Mar 12,
11995 « Feb 16 1o Mar 29,

- Seldicr Lakee maternal dene, 1994 « Mar 14 15 Apii1 2.

Avalanche maternal den, 1994 - Apn.l Bio Apnl 24
;1995 -March 31 i April 16; e :

F703 lncation Feh - April 1994
. 1-703 lnca!mn Feb- Apnl 1985 iy

;‘;0>< LN

" Frank Church River of Na Return Wilderncss

I

lgg9 41 5. Relocatlor_:s and den snes of adult fema.le woivenne F703 from pa.rturltlon to klt weamng in cenl:ral Idaho
. -1993, N L : _ . ‘
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partitioning between investigators. Age-Specific natality rates measured in Yukon increased
significantly between the second and third year age classes with overall pregnancy rates
reachmg 73.4% (Banci 1987) while the Alaska study described an adult preenency rate of
92% (Rausch and Pearsnn 1972).

. _Matlngrwas pbserved in Alaske n;nlv'erines m June and‘-August‘(Magonn 1_985). L.

_ Dbserveﬁ(li no enpulator;events but could speculate _.nn tm:nng b_f m_aﬁn.,‘g fr..nm' relneatinns. In
1993\, resinent females F’/‘.(.)S and FSOZ, and resident mal_e:':.M123. .:wer_e inceted on Cape_ Hom
Mountain (CNF) “during July. F703 and M123 were 300 meters apart on 25 ]’uly end within 2
km of each other on 24 and 25 July. F602 was 3. 9 km from M123 on 21 July Adult female
'FSOZ was w1th k1ts durmg the 1993 matlng season and M123 was 1ocated w1th1n her home
range once in June and 2 tw1ee in August The cinsest they were located to gether on the same
day was 12.7 km. F502 dled in November 1993 carrymg 2 ummplanted blastncysts

Dunng the 1993 matmg season, M123 appeared to dmde his tlme between all 3 adult

| females W1th1n his home range F602 had Spent the prev10us Wmter and spnng in’ the Cache
Creek area in the SW portion of her home range. In nnd—July she rnoved 15 7 kJ:n to the Cape
._Hnrn area where she Iocahzed fnr 5 days in the v101n1ty of F7()3 a.nd M123 Her reproducmve
tract was too decomposed for analysis when found subsequent to her death in early August,
1993. F703 made a similar movement of nearly 13 kin to the SW from her wintering area
proximate to the Soldier Creek drainage, localizing near F602 and M123 in mid to late July.
Magoun (1985) noted a similar case of an apparent mating involving a female that moved 6
km out of her normal home range to pair with a male. Heinemeyer (1988) reported that home
ranges of some female fishers (Martes pe.'_manri) e'{panfled during the mating season and

suggested that females may seek out lone adult males.
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During the 1994 mating ‘season, F703 moved from Soldier Creek to Cape Horn
Mountain 3 times; a 1-way distance of approximately 13 km. On 15 July 1994 she and M123
‘were located in the Cape Horn area 2 km apart. On 25 July they were within 300 metérs of
each other in Cape Horn Creek. ‘On 21 August they were in Marsh Creek within 300 meters
of each other.”

" Female F203 was 15+ months old during the 1994 mating season. She and M123 were
not located closer thaﬁ 18 km during the mating season.  An examination of her reproductive
organs éubséqu_ent to her death in February 19935, provided no évidence of reproductive -

n 1995 relocation sampling was reduced to 1 'ﬂighﬁmonth. On July 24, F703 was again
* ‘lgcated in Cape Horn'Creek: M123'was not located on that flight. -
‘One North American 'stﬁdy (Magoun 1985) and‘several Fennoscandian studies (from
Pulliainen 1968) of free-rariging wolverines reported mean post parturn litter sizes of
approximately 2.2 kits: Post mortem tripped animals (Wright and Rausch 1955, Rausch and
Pearson 1972, Banci 1987) indicated a tean Litter size of 2.7 kits. The reproductive potential
of the wolveriné from post-mortem studies appears to be higher than reproductive success
“reported in field studies; Magoun's (1985) reported reproductive rate was based on the -
rcpfo"duction of 3 adult females over 4 4-year period with 'L 6f these females producing no
kits. - Capture/recapture data on Montana wolverines (Hornocker ‘and’Hash 1981} indicated

“that females did not produce young'eiférj} year.  Two of my stﬁdy animals (F822, F602)
produced no kits in the 2 years they were monitored while 1 study animal (F703) produced 3
litters of kits in 4 successive years. Another female (F502) contained 2 unimplanted

blastocysts the fall following a successful reproduction. = * -
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Nutrition would appear to play an important role in the reproductive output of northern
wolverine populations (Magoun 1985,:1987; Banci 1987). Fetal resorption of unimplanted
embryos is common in mustelids (Mead et al. 1993) and may be nutritionally related (Mead

_pers. commun. ), potentially resulting in reproductive senility in older nutritionally stressed
wolverines. Female F822 did not reproduce during the only reproductive season she was
monitored. She was subjectively classified an older age female as evidenced by substantial
tooth loss and scarring from probable trap encounters. -Magoun (1985) used teat length as an
indication of age suggesting a correlation .vslrith sexual maturation. She concluded that teat
lengths >10 mm suggested sexual maturity noting lengths of 12-17 mm for females with
“suckling kits. Teat measurements for F822 averaged 1.9 mm, falling well within Magoun's
range of non-reproductive condition. Morphologically, F822 appeared to be of reproductive
age suggesting reduced teat size may reflect reproductive senility rather than nullipary. A
strong habituation to one of my bait sites just prior to her death may suggest,a nutritional
.- siress similar to;t_h_?n: recorded in Montana wolverines. (Hornocker andHash 1981). ..
- The lack of reproductive output by F602 may also be age and/or mutritionally related.
At first capture on 28 March 1992, she weighed only 7 kg and was missing 7 toes and 3
canine teeth, with her remaining teeth suffering severe wear. Tooth cementum analysis placed
her age at 3-5 years;at this capture. Although her teat measurements averaged 6.1 mm, within
-the range of Magoun's (1985) non-reproductive class, I was able to obtain a drop of milk from
one teat. No evidence of suckling wils’pr:esent. Extensive snowtraqkjng and aerial monitoring
subsequent to capture produced no evidence of kits. Apparent lactation in a female lacking
kits was also noted by Magoun (1985). Female F602 was not recaptured in 1993 thereby

providing no opportuaity for uterine palpation or:blood serum examination.. Her activity and
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movements were monitored closely during late winter with no evidence of denning activity.‘
F602 died in the fall of 1993 apparently of natural causes.. Her reproductive tract was
severely decomposed when recovered providing no information on her reproductive history.
No juveniles or subadults not connected with other females were captured within the home
ranges of either F822 or F602 fui‘th&r reinforcing the concluded lack of reproduction for these
females.
‘Mortality
‘Seven radio-marked wolverines (6 females, 1 male) died during the study period; 3 from
‘predation, 3 of unknown cause, and'1 research related. F822 was first capfured on 12 March
1992, fitted with a'tadio transmitter, then recaptured on 15 January 1993 and instrumented

""with ari implant transmitter. On 14 February her implant transmitter was found'buried under a

“ti-few cm of snow. The wax coating on the transmitter was fractured and appeared to have

-“beén'chewed. There was no evidence of F822's presence near the site suggesting that the

"~ {ransmitter was moved from another location.” F822 had been subjectively classified as an old
' age wolverine. “She was 4 common visitor to the Beaver Creek (SNF) trap sites during winter

1992. Her frequency of visitation increased-dramatically-during the second ' trapping season

(1992-1993) as evidenced by 16 visitations recorded by remote camera from December 1992

to January-1993. The last relocation prior to her death' was 10.5 km from the trap site and > 3

km outside her known home range. It is possible that the implant surgery played a role in her
death, although no problems were encountered during surgery or recovery. Death in this case

‘was classified as unknown.’ 0 ¢
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Female F602 died in August 1993 of undetermined causes. She was found intact, in a
talus area, but was too decomposed for a conclusive necropsy. There was no evidence of
injury. She was aged at 5-6 years by tooth cementum analysis.

Predation appeared to play 4 role in the death of 3 study animals. Subadult F803 died in
- May 1993, found buried under .5 m of snow on a timbered ridgetop at 2,438 m eleyation,

near Sheep Mountain (CNF). Necropsy found several abrasions, a puncture wound over her
left eye, and a hematoma on her right thorax associated with 2 fractured ribs resulting in a
- punctured.and collapsed lung. Two nails were fractured on her.right hind foot, and she had
been scavenged from rectum to mid-abdomen. No infection was evident, but she was thin
with little fat reserves. - Snow-fall had covered any.evidence of the predator. -+ «.

-+ F502 died in November 1993, also attributable to predation.- Her remains were collected
in Winnemucca Creek (CNF) within 24 hours of her death, but the species of predator could
not be determined. The body was decapitated and the-head was found lying next to the body.
Most of the parietal plates, cervical vertebrae, and.the ears were gone. The brain was intact.

+..- A large open wound was presént on her left side with thoracic ribs 3 through 9 missiug_. The
- ~corresponding thoracic vertebrae were shattered but still in place. . The internal ergans were
"+ still present.- Nearly all of her hair was missing on the right shoulder, flank, and back with
- 'some associa’téd scraiches and puncture wounds. - Paired puncture wounds measured 2.7 cm
< from centers.: There was virtually no blood present at the site of the carcass suggesting she
had-been moved- from where she was killed.

In July 1994, adult male M403 was found dead in the Willow Creek drainage, South

Fork Boise River (SNF). He was completely intact except for minor scavenging by birds and

insects. He was lying on a southeast facing hillside with little overstory cancpy, and appeared
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to have died at that site. Necropsy revealed that his skull was pﬁnctured and separated from
the first cervical vertebra. Hair collected from between His incisors and inside his mouth
* keyed to mountain lion (Felis concolor).

" Female F103 was captured as a juvenile in association with the capture of F203 on 21
May 1993. Both kits were instrumented with implant transmitters. On a monitoring flight of
27 May I noted substantial spatial separation between adult female FS02 and kit F203, and kit
F103. Investigation of the site found F103 dead, attributable to complications associated with
the implant surgery. The suture knots at the surgery site were intact but the sutures were
chewed. Evisceration and torsion of a loop of smiall intestine was the apparent cause of death.
‘The k'i't"W:i;sﬂfduﬁd'du a"'rzidére;tob lying on her side in a small natural depression in the forest
"~ ‘floor. She had been péftid]ly covered with waody débris. Theé appearance of the site
siggested the debris had been carried and placed on the body rathér than scratched from the
“diea .;sﬁrir‘olunding the body.

" In February 1995, F203 was found dead on a rocky hillside in Mayfield Creek (CNF).
Cold tem{aefﬁtﬁfeé and snow had protected her from decomposition and scavengers. *
Necropsy réveale& severe trauma to her left abdomen resulting in perforation of the lower
co:lbh.'an'd d1aphragm, but the cause of mortality was unknown. -

| Aside from human-caused mortality, starvation and predation appear to be primary
causes of death in weaned wolverines. Starvation was the suspected cause of death in 2
juveiﬁie wolverines in Yukon (Banci 1987) and 2 in Montana (Hornocker and Hash'1981),
.although 'f'oijt:i"resdur'des” were rélatively abuﬁdant in both aréas. In contrast; NW Alaska
\vdiﬁéﬁneé gi)ﬁéﬂ'réd to survive using food items of low nutritive quality where food

Lo +

(chl.lld.bﬂlLy was highly variable (Magoun 1985). Starvation, however unlikely, may result
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from factors other than food scarcity. Hornocker and Hash (1981) noted heavy:_dependence
on bait sites by 2 study animals prior to death, consistent with our observations of F822. A
foraging strategy that requires a knowledge of numerous widely dispersed food resource sites
would be demanding on energy reserves. A reduction of foraging ability due to mjury or
inefficacy, or a lack of learned ability, might place an mdmdual in energy q;:ﬁcit and lead to

gradual starvation.. Bait sites may only act to prolong life of animals predisposed to poor
health by nutritive deficits,

.- -Predation mortality may. be cxa_cerba]:ed_ when wolverines scavenge kills in: gh_e. presence
©of other carnivores. The role of more efficient carnivores as prqducers_ of _cagiog_may be
essential to survival in some areas, but the bene_ﬁciz}ry may nsk serious m_]uryordeath .
Wolyes may kill wolverines (Burkholder 1962, Boles 1977, Gill 19:78_,,__]3{:@1_101) %.198_:7),_ but trees
.prove useful to escape wolves (Grinnell _192_0,: Boles 1977).

In Idaho, and other areas where mountain lions and woh_n:rines__;:oexist,E the :r_npgx_ltain

+ lion may serve as provider and predator. A female wolverine in Montana was believed to
have been injured by mountain lions on 2 occasions (Hornocker and Hash 1981). _Pg-ipds of

-wolverine-mountain lion interaction probably vary due to seasonal niche, sep _B.l:ﬂ.ti(?njg_
Mountain lions will occasionally pass through high, _5;110‘3_";51_1551 passes }a‘sdt:he_.y_ move b_e:tween
big game winter ranges, but generally use lower c‘lqyationlupgullgtq wmtggng areas below
1,800 m elevation (Seidensticker et al. 1973).  The wolverine uses hi_ght_’.rph;ya;ion habitats,
likely taking advantage of ungulate mortality that occurred prior to winteru r_nig_ratiqgsf Ounly 3
winter wolverine relocations occurred below 1,800 m, with a mean _elcvatignal use o_f 2,278
m. The likelihood of contact would increase as ungulate populations and mountam lions

return to higher elevation summer habitats. Idaho wolverines summered between elevational
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ranges of 1,400-2,900 m while mountain lions in Seidensticker's (1973) study area, 25 km

north, used an elevational range of 1,500-2,400 m.
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. HOME RANGE

RESULTS
Seven female and 9 male wolverines provided 1,185 relocations from February 1992

through May 1995. ’Relocations separated by at least 1 day were considered independent;
874 relocations met this requiremcht for use in home range analysis. Telemetry flights
occurred during daylight hours throughout the year averaging 5.9 (SD = 2.83) flights/month.
Homes range means that include multiple years for individuals are reported as animal-years
(Magoun 1985).
Female Home Range Size

Home range size varied greatly among females (Table 2.1). Annual home ranges of
resident adult females F203, F502, F602, F703, and F822 averaged 384 km”® (n = 6 female-
years, SD = 160). Core home range estimates averaged 254 km® (n = 5 female-years, SD =
117). The annual home range of female F703 increased 15% in 1994 from 1993 (1993 = 397
km?, 1994 = 466 km?). Mean annual home ranges of subadult females, F203, F803, and
F204, averaged 532 km* (SD = 105). Annual core areas for these subadults averaged 227
km?* (SD = 157). -

Movéments of lactating females are restricted during the kit rearing period reducing
home range size from mid-winter to early spring (Hornocker and Hash 1981, Magoun 1985).
Home ranges of females with kits in central Idaho were 42% smaller than home ranges for

unaccompanied females (Table 2.2).
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Table 2.1. Total and annual home range by kernel, minitmum convex polygon (M'CP), and harmonic
mean {HM covz estimates for wolverines in ce*'—"'. Tdaho, 1992-1995. Annizlla - ani v are
annotaiz ti e.aher December through Novembe:* or June through Mayl, Sum of s t.ia .+ ton samples
for multiple annial home ranges may not equal total home range sample size due to inc lus:on of
partial year ) reiocatlons in total home range calculyions.

A_rea Gch)

Animal : Analysis #of 90% 95%  HM
D Age'  Status? Period® Year(s)! Relocations.  Kernel MCP Core’
Females . ' '

F203  SA/A R Total 1993-1995 = 9] 4T3 524 262
F203 SA ‘R Annual* 1993-1994 63 - . 439 582 .. 215
F203 A R Annual! 1994-1995 26 268 278 NC
F204 SA R Total/Annual®  1994-1995 ° 29 646 370 390
F502 A . 'R Towl/Annual® 1992-1993 52 360 10770 232
F602 A R Total 1992-1993 83 692 543 383
F602 A R Annual 1992-1993 58 637 479 268
F703 A R Total 1993-1595 127 424 496 373
F703 A R Annual® 1993-1994 57 397 413 412
F703 A R Annual® 1994-1995 54 466 438 280
F803 SA R Total 1993 18 511 285 76
F822 A R Total/Annual!  1992-1993 50 175 108 85 |
Males :

Mlo4  SA R Total/Annual!  1994-1995 35 845 776 438
M123 A R Total 1993-1995 92 1980 1,864 1,181
MI23 A R Annual 1993-1994 53 1783 1479 1,177
MI123 A R Annuab 1994-1995 31 2,127 1380 NC
M333 A R Total 1994-1995 48 1398 1313 781
M333 A R Annual® 1993-1994 35 1,186 1318 521
M403 A R Totel 1993-1994 69 1701 2059 1415
M403 A R Annuab 1993-1994 57 1620 2400 1,094
M423 SA R Total 1993-1994 49 1611 3,692 956
M423 SA R Annuat? 1992-1993 38 1301 2940 545
M814 SA R Total 1994-1995 31 519 3012 479
M913  SA/A RU Total 1993-1995 82 1,553 1,533 647
M913 SA R Annual® 1992-1993 46 1,353 994 619
M913 A U Annual! 1993-1994 35 893 953 463

‘A= Adult, SA = Subadult
1R Resident, U = Status unknown.
Tot.ai Total of all relocations, Annual = December thraugh November, Summer = June through December, Winter = December through May.
A Years marked with superscript’ denote datn sets pooled among years. Ycars for Totsl data scts reflect actual perieds of relocation collection.
Years for Annual and Seasonal data reflect periods of data analysis (see supemscript’ above) and do not necessarily define period of monitoring,

NC = No core detected,
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Table 2.2. Home range estimates of female wolverines with kits, and solitary female W(lecrmes
or the period - March Lhr.OU':’h Aunust m cent_rd Tdgho, | 190'7 1995 '

CKit Rclocauon T95 MCP © 90% Kernel

1D “Year Dependeng./ Sy C (km®) ¢ k™)
F&02 1992 solitary 2 a0 s
F822 1992 solitary 24 146 191,
F602 71993 solitary 24 301 462
F502 1993 accompanied . 36 335 235
F703 1993 “solitary 34 414 462
F703 | _;1994 “accompanied o 244 293
F703 1995 accompamied . . 14 - . 115 152
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Summer home ranges of adults averaged 359 km‘ (_ 7 ammal-seasons SD = 169)
_.Whﬂfb wmter home ranges averacred 256 l\m' (_ 5 ammal—seasons SD=15 7) (Table 2.3).
: -Winte_r-horne_xjangesr of 2 suﬁadult_fexnales averaged 25 times larger than winter home ranges
of adults. The._1.993 summer home range of F602 was left out of the analysis because the bi-
modal dzsmbutlon of relocation points provided an Linfeallstlc area estimation for the 90%
contour using the kernal estimator.
~ Male Home Range Size
Annual home ranges for resident adult males M123, M333, M403, and M913 averaged
1,522 knr (_ 5 animal-years, SD 488) (Table 2 l) Home range size for M123 mcreased
19% in 1994 (2,_127 km?) over 1993 ( 1,7:8_,3 km?), bnt__n:ay be related to sampling._i_"I:l‘je annual
B home. fange of rnale M913:decreas:ed'in sme from hi_s';eigi:badult year (1,353 km?) to hls first
- adult year (893 krn ). Annual home ranges for subadult males M104 M493 M814 and
M913 averaged 1 104 km' (n= 4 SD 260). Annual core heme ranges fer adults: averaged
813 lmr (_ 4, SD 373) and 520 km‘ for subadults (_ 4 SD 79) Seasonal home range
| data are presented n Table 2 4 Sumrner home ra.nges for adult males averaged 1, 106 km® (n
= 5 animal-seasons, SD = 574) while winter home ranges averaged 1,589 km® (n = 9 animal-
seasons, SD = 325). Summer home ranges for subadult males averaged 728 km* (n =3, SD =
267). Subadult males M913 and M104 used winter home ranges of 368 km® and 1,018 km’,
respectively.
Spatial patterns of solitary CArmivores may change during the mating season depending
on the availability of females and the influence of neighboring conspecific males (Sandell
1989, Erlinge and Sandell 1986). Presence of kits may reduce home range size for females,

whereas males may increase their home range size during mating (Magoun 19835, Banci
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- Table 2.3. ‘Seasonal home ranges of female wolverines by kernel, minimum convex
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polygon (MCP) and harmomc mean (HM) core estimates in central Idaho, 1992-1995.

" Area (kan?)

Amimal =~ ~Analysis ~ Relocation 0% 95% HM
D Age!  Status® Period® " - Year{s)' - - (n) ~Kernel - - MCP Core’
F203 A R Summer 1994 21 259 150 NC
F502 A R ‘Sumimer 1993 ‘29 465 320 278

.- F602 A, R - Summer 1852 35 559 . 418 158
F602 A R ' Summer 1993 15 77 16 M
F602 A R Summer 1992-1993* . .50 721 461 246
F703 A R Summer 1993 34 487 371 278
F703 A R Summer 1994 20 . ..263 . 134 T8
F703 A R Summer 1993-1994? 50 397 486 340
CUF822 A TR © . Summer . 1992 .33 123 75 66
F203  SA R Winter 1993-1994 42 520 500 249
“Esp AT R Winter 11992-1993 23 Glov 80 ¢ 50 ! 4D
F602 A R Winter 1992-1993 25 420 220 280
02 A° R Wimter 19921993 35 0 - 785 s68 33
CF03 . A R, Winter 19921993 23 342 201 103
F103 A R Winter | 1993-1994 38 U331 438 232
LOFI03 - cA-: R, .. Wimter. 19941995 22 109 122 &
F703 A R Winter  1993-1995% 81 388 499 306

L F803 1 SA R ..o Winter. . 1992-1993 . . 18 ., 511 _285.. 76
F822 A R Winter 1992-1993° 17 173~ 91 66

A2 Adul, SA'= Subaduli ;
R = Resident, ] = Status unkiown,
Tuml Total of all relocations, Ammnl Decemher thmugh Nuverrber or June throuzh May Sumimer = June thruugh December; Winter =

" Dederrber through May.
*Sensonal dnta reflect periods of dam n.nnlysm und du not necassanly defme pennd uf rmmtormg &l Dnm set pooled urmng yenrs

*NC = No core detected.
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Table 2.4, Seasonal home ranges of male wolverinies by kernel, minimum convex polygon (MCP),

and harmonic mean (HM) core estimates in central Idaho, 1992-1995,

" Area ('kmz)f'

..,Animal ‘ Analysis _ Relocation =, 90% 95% HM
D Age!  Status? Period® Year{s)* (n}) Kernel -~ MCP Core’
M123 A R Summer 1993 28 1,726 1209 994
M123 A R Summer 1994 17 1,018 688 234
M123 A R Summer 1993-1994° 44 2053 1561 1,049
M403 A R Summer 1993 33 1,624 1,521 424
M4O3© A R . Summer ©  1993-1994* . 40 - 1,515 1,545 749
M333 A R Summer 1994 20 806 47 234
M913 SA R ° - Summer 1993 29 .. 491 269 226
M913 A R Summer 1994 17 354 149 NC
M913  SA/A R Summer  1993-1594 D46 468 304 267
MBl4  SA R Summer 1994 19 675 697 341
M104 SA R Winter 1994-1995 17 1,018 688 - 234
MI23 A R Winler . 19931994 26 1,705 1,305 886
Mi23 A R " Winter 1994-1995 7 16 1,534 687 NC
£MI123 . A s R... - Winter - 1993-1995- . 37 . 1891 1,609 872
< MAO3 A R Winter  1993-1994 2 98 1,393 1,071
SLM403 oA R Winter -~ 1993-1994 31 ;. 1545 1373 B840
£ M333 A R Winter 1993-1994 15 1,484 1,161 147
S M333 A R DU U Winter o 1994-1995 154 002,136, 1,157 - NC
“ M333 A R Winter 1993-1995° .27 1,618 1312 339
M9 USA U R Y Winter 00 *1992-1093 0 (170000 368 ¢ 388 L 74
M913 A R Winter 1993-1994 17 1,430 794 263
M913  SA/A R Winter | 199315941 7340 0 1848 01623 - 485

'A = Adult, SA = Subadult
R = Resident, U = Statts unknown.

*Total = Tatal of all relocations, Annital = Decen‘bét lhtnuah Nuverrber or Ilme. mmugh Mny: Summ:r .Tune &Ltuugl December; Wimer =

Dacen'ber throngh May,

* Seasonal data reflact peciods oF darn analysisand do not necessarily define period of monitoring. n Data set pooled among yem's

SNC = Na core detected.
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1987) although this relationship has.not been p'reviously:suhst_autlatod in wolverines., Home
range size of adult males dun;ug the matmg penod (J a.uuary thro'u éh August, Mead et al.
_ . 1993) averaged l,.515 km? ('g: 7 majmal__-s_easous, SD =365, range = 1,1_5971,920).5:thta
' were inadequate to measure non-mating season home rangeo. - o
'_ Home Range Overlap |
Annual home range fidelity was measured for 2 mdmduals (F1g A Azmual home
. ranges of female F703 overlapped 62. 1% for the ycars 1993 and 1994, The annual home
| ranges of male M-123 overlapped 60.8% for the same t_n_ne period. Mating home _r;m_ge
:'fovorlap of neighboring adult males avctuged 127% :
A_Vorage annual home range olﬂto_‘rlzt-p of 4 adul't‘féjﬁtales was 7.7% (Table 2.5).
| 'Neigh'b:oring adult females F703, F602 and F502 occupied a combined space of 1, 045 km®
’ durmg 1093 Although not tota]ly exclusrve in total homc range u use, their dmtnbutlons did
appear spatla]ly separated Home ranges for females F703 and F602 overlapped 26 8% (Fig.
| 2). Overlap in-this instance was more spahal tha.n temporal W1th the majority of P602 s
act1v1ty rostmcted to the Southern portlou of her home range out Of the range of F703 Core
~ areas for adult females were excluswo (F1 3) The death of both F602 and F502 in 1993
left only F703 and F203 (the 1 remaining kit of F502) occupying the former ra.nge of the 3
females. Female F203 overlapped 43.4% of her mother's former home range throughout her
subadult and first adult year.. Eighty-two percent of the area used by these 4 females fell
within the home range of resident male M123 (Fig. 2.2).
Four adult male pairs averaged 16.0% overlap while 4 adult/subadult male pairs
averaged 26.1% overlap (Tablo 2.5). Resident males M123, M403, and M333 overlapped on

119 km" in the northern end of the Sawtooth Wilderness (Fig. 2.4). This overlap may have
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i 20 Kinmei=re N 1

E MI23 annual |

-~ 2] M123 snnual2

’ % Study arca boundary

/\/ Highways

. o Lakes <o o

- Streams.
Dcslgnau:d Wildemess

Fig. 2.1. Annual home range fidelity and overlap of adult male wolverine M123 and adult female F703 in centra! Idaha.
Annual home ranges of F703 represent December-November 1993/1994 - 1994/1995, Annual home ranges for M123
represent June-May 1993 and 1994.
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Table 2.5, Home range overlap of wolverine pairs in central Idaho, 1992-1995. Overlap represents the
99% kernel utilization volume estimate common in home range pairs. Home range pairs are stratified
by age class.

Animal Pair % Qverlap
Adult/Adult

M123/M91 3" | T 262
M123/M403 - ) 02.0
M123/M333 081
MA403/M333 269
F703/F602 e
F703/F502 e 0sa
F502/F602 - w0LTo
F703/F203 - SRR TR AT
F703/M913* = 37 o
MI23/M9L3 " o283
M4A03/M423 e e oA e
 M333MBlI4 L 093
M403/M8 14 EERRRE S TREIEIR . ~ S
M123/M104* " L5900
MI23/F203 © - . . 298
MI23/F204* 1 <. %0309
‘M123/F803* Soo 042
MO13/F2045 350
MOLIMIOE 1777
F703/F203 | 10.5

- F703/MO13* .. .. o 110 .
CF703/F803* - o 0387
F703/M104° 40.1
F703/F204* 18.0
F502/F803 05.6
F502/M913 04.0
F203/M104 16.1
F203/F204¢ 02.3
Subndult/Subadult

MO913/F803° 28.5
M104/F204° 425

lSupt:rscript indicates category of known or assumed kinship. No annotation
indicates unknown relationship. a = parent/offspring, b = sibling, ¢ = hali-
siblings, d = cousin.
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Fs502
[EE] F7o3
[ rFeoz2

o M123

. Study aren boundary
%Pﬁghwaya
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“. . Btreams
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+

Fig. 2.2. Home range distribution and overlap of resident :;J:lult male and resident adult female wolverines
in the northern portion of the central idaho study area in 1953, .. .
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Fig. 2.3. Core home range distribution and overlap of resident adult male and resident adult female
wolverines in the northern portion of the central Idaho study area, 1993.

59

LIT-00843



60

Salmon B 4 o
Cos - EE Me13
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N w5 FYIEE)
. N/ Highways . -~
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. Slrcams’
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Fig. 2.4. Home range distribution and overlap of adult male wolverines in central Idaho. Home
ranges for M123, M913, and M333 are 1994-1995 annual distrubutions while the polygon for M403
is his 19931994 home range. The May’s Creek trap was.the 1995 capture site for unmarked female

F885.
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been associated with the presence of unmarked female F885 captured in the May's Creek trap
in 1995. Male M333's resident status likely developed from early 1993 to 1994 therefore his
spatial position may have been in transition during the overlap period. Core areas for 2 of 3
adult males were exclusive. Males M4(3 and M333 overlapped core areas by 17.1%.

In the northern study area, subadults F203, F704 M104, M913, and F803 overlapped
the home range of resident male M123 (TdblB 2. 5 Flgs 2 5 7 7) Subadults overlapped their
mother's home range by an average of 32._0% (SD =5-__14.0),,_aud the home ranges of
neighboring adult females by an.a\.fé.rage. of 78%(SD =4.0). During his subadult year, male
M913 overlappea adult rnale .M12.3 by 25.3%. Earlymhls farst adult year, M913 left his natal
area, then returned 2 months later, overlappmg M123 by 26 2% through his first adult year
.(Plg ) g) : . o B o

| Within the SSA 3 subaduit rnales overlapped adult males by 26.4%. Subadult male
M423 overla.pped the home i rdnge of adult male M403 through 1993 until his dispersal in early
1994 (Fig. 2.9).. Sub&dult rnale M814 used rnuch of M423's vacated range (overlap = 30.5%)
during 1994, overlapping remdant males M403 and M333-(Fig. 2.10). Temporal overlap
between M814 and M403 occurrecl only from April 1994 to July 1994.

- Spatial changes in seasonal home range use were measured as lateral shifts calculated
~from horrte rtmée tharla.p arrd vertlcttl stufts rrteasmect as sé&sonal vantrtlon in eltevatrtmal use.
Multiple summer and winter home ranges were measured for 5 wolverines. Seasonal home
range use among years overlapped 46.1% (n = 8 animal-season pairs, SD = 11.6) within
seasons and individuals. To measure overlap between seasons, relocations within seasons
were pooled by individuals. Seasonal overlap varied from 13.3% to 65.5% and accompanied

L S

significantly higher elevational use (P = 0.003) during summer months for 6 of
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Fig. 2.5. Home ranges of adult walvenne rnale M123 and female F703, and subaduit wolverine male F803 and fcmale
M913 in central Idaho, 1993 1994 .
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Salmon River:

W T

. Wilderness

Fig. 2.6. Home ranges of adult wolverines male M123 and female F502, and subadull wolverine female F203 in central
Idaho, 1993-1994, Temporal overlap only occurred from August to November 1993 for F502 and F203.
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Fig. 2.7. Home ranges of adult wolverine male M123 and fcmale F703 and subadult wnlvanne female F'JD4 and male
M104 in central Idaho, 1994-1994. © . s :
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wn MI23

M513 adult

m M913 subadult
|:] Study area boundary

N Highways

B : ) . Streams
o ' T PR A4 . Wildomess

Flg 2.8;"Combineﬂ. .ah;mal home ranges of adult male wolverine M1.2:3', dﬁd:sﬁﬁédﬁlt: and adult hotn_& f_zing_eis.icif_f;nale .
wolverine M913 in central Idaho.
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Fig. 2.10. Home ranges of aduit male wolverines M403 and M333, and subadult male wolverine
M814 in central [daho, 1993-1995.. The polygon for M403.is his 1993-1994 total home range, .
Polygons for M333 and M814 are 1994-1995 annual home ranges.

LIT-00851



68
13 wolverines (Table 2.6).. Seasonal elevation shifts occurred within a range of 1,578 m
(range = 1,578-3, 1.0.8:.1.néters). fc:)..r é}nkav.erage. sﬁﬁaﬁef mcrease m ele;réﬁbnﬁi uéé :of 154 m
Fig 211, : o T :
DISCUSSION
Home Range Size

Five studies provide estimates of wolverine home range use from radio instrumented
study animals (Hornoci:{‘er..and Haéh 1:981, Gardner iQSS,'Magoun 1985 , Whitman etal. 1986,
Banci 1987). Researcﬁérs focused primarily on home r@ge size, straﬁﬁed by sex anci _s_éason.
These studies also addressed home range overlap to investigate a postulated spacing pattern
of intrasexual exclusi_op{ Djffere_rzl_-c'eé in afea char‘a.c.teri_..s:ﬁc;., and sam;;.]jng and a_nalysis_
téchniques between these studies are likely responsible for“some of the reported &ariation,
;ﬁthough differences may .i:ndicatei a natura.lly occurﬁilg diﬁérse spatial'émd social character
across the wolverine's range. Ha_tlé_r (1989) noted s_e\i_/e;rka'l‘qommona]itizés of spé;ial u.s.‘e
ui)parent from previo us works. Males ha\-fe.larger'_ home ranges than _fg:ma.le_s,_fema]a.sffﬁgyi_thout
kits have larger home ranges than accon;paniéd'fé&i:;lés, and hbﬁlé faﬁge. I;SE appears to vary
with season.

Prior to my study, the upper limit of reported wolverine home range size was under
1,000 km?. Alaska wolverine researchers reported mean annual home range size for male
wol';ferines at 535 km?® (Whitman et al. 1986), 637 km? (Gardner 1985) and 666 km® (Magoun
1985), while Montana and Yukon male home ranges were somewhat reduced at 422 km?

(Hornocker and Hash 1981) and 382 km® (Banci 1987), respectively. Female home
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Table 2.6, Seasonal homerange overlap and elevational use of wolverines in ~
central Idaho, 1992-1995. Overlap measurements are based on seasonal home
range estimates pocled among years:: Percent overlap provides. a measure.of
lateral shift, while elevation provides a measure of vertical shift in seasonal
distribution.

Mean elevation {meters) with confidence interval and probubility

2,201 + 179 .

of vidation

D Age  Overlap (%) % Summer % Winter Prob.

F602 A 65.5 2310£52 - 2,128%60 0,003+
CF703 AT 317 244444 w00 2341251 0.005*

F822 A 407 2566%65 . 258lx114 0804
FS02 A 133 250776 2426+55 0086
M123 A 619 233463 217868 0.001*
MAO3 A . SO0 2384288 . 2331=110 0447
M333 A 343 2391£157  2216%64  0020%

F203 SA | 357  2417%68  2326+50  00do*
F204 SA 240BE115 ¢ 2,079 £ 1267 0.001% -
MO13 SA . 304 219958 2124x78 0117
M423 SA 477 2323101 2357282 0595
MI04 SA oo at7r ¢ 20964132 0.157

M814 . SA 23544148 L0170

# Missing datn izdlcases relocation sample size too smal jor seasonol home range estimation.

*Signiﬁl:nut probubiilty of sessonel variation (P <0.03).; -~ :

69
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Fig. 2.11. Monthly mean elevational use with confidence intervals of wolverines in central Idaho, 1992-
1995,
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ranges.varied from 104 km? in Alaska (Magoun 1985) to 388 km? in Montana (Hornocker
and Hash 1981), with 1 Montana female using a 963 km? home range.

Home range size is generally presumed inversely correlated with the aVaﬂabﬂitSf of
resources. Sandell (1989) based this relationship on the requirement of females, in non-
cooperative spec'iés, to rear young b)f themselves, with reproductive success correlated with
nutrition. This relationship has not been well studied in carnivores. Gittleman and Harvey
('1982) su'gg'est lafga geographic variation in home range size of African lion (Panthera leo)
and red fox (Vidpes vitlpes) in North America and Britain (Macdonald 1983) in relation to
prey densitics as evidence of this relationship‘.: Minta (1992) reported large seasonal variation
in home ré.nge"siza of male badgers (Taxidea taxus) in response to the spatial and temporal
distribution of estrous females. Resources, in this instance were females rather than food,
sﬁpportﬁig 't;ne contention that food controls female dispersion while the spacing of males is
tied to the distribution of females (reviewed in Gittleman and Harvey 1982, Macdonald 1983,

' Sandell 1989). Behavior and social constraints may influence a species response to variations
in resource availability. Spatial adjustment related to food abundance appeared to be - -
influenced by the presence of transients in Great Basin coyotes (Canis latrans) (Mills and
Knowlton 1990). Gittleman and Harvey (1982) caution againist inter-specific corparisons of
rangiﬁg behavior of carmivores, due to variahility in intra-specific behavior. -

"Food availability was not measured within any of the North American wolverine study
afeas; and the relationship between resource dispersion and home range size in wolverines is
not known. Hornocker and Hash (1981) believed an abundant and consistent ungulate prey
base in their study area explajxied'higher estimates of wolverine density than estimates

available for wolverine populations at higher latitudes. Ungulates appear to provide adequate
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food for central Idaho wolverines. Defense of feeding sites was not apparent, while sharing of
resources appeared common within kinship groups. Long daily movements in Idaho
wolverines may reflect a widely dispersed, although not necessarily limited, food resource.
Patchy dispersion of resources generally leads to increased home range size (Mag:c_lonald
1983) and may also lead to resource competition (Sandell 1989). Highly c_onceq;rgtcd food
resources may force breakdowns in established territory boundaries, altering the so_cia_ﬂ system,
and allowing individuals to exploit new opportunities (Lott 1991). Alt.hough this was not
evident in my population, Yukon wolverines concentrated on spawning streams to t_a_kc:

-advantage of spawned out salmon (Banci 1987).
-+ Gardner (1985) suggested home range size may be related to habitat aﬂq'FOEQ g;aphy as
well as food availability. Central Idaho wolverines appeared highly selective in choice of natal
- -denning and kit rearing habitat. Females foraged 19 km from den sites jnd_icatj;lg den site
selection based on factors:other than food availability. Krott (1959) bc_ﬁeygd thp ayajlqpﬂity
- of suitable denning habitat may inﬂug__n_ce the size of wolverine territprjas. E.yen wzth adequate
fo'od, wolverines may not be resident without suitable de_unjng; _habit_a:ti_ R
+ . In social carnivores, group size rather than individual needs may dictate the spatial
- requirements of the species. Changes in food abundance may allge;_ group, size ‘_whi_le territory
size remains unchanged (Macdonald 1983). At higher d_ensi;ies,_spot;e_d_ ;hye_na: (Croczxra
crocuta) were more gregarious and territorial while territory size remained unchanged (Kruuk
-1972).- Still, the territory must encompass an adequate foraging area to 'pr.ovic_lg fpr the needs
- of all residents. Subadult wolverines in Idaho remained associated _wit_h their natal ar_e_g until
sexual maturity. Their presence was tolerated by resident adu__l_tg and [esOurces were,

- commonly shared. Whether subadults are viewed as competitor or progeny is a function of
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the derived social structure and will likely influence the spatial pattern. Macdonald (1983) .
suggests that to an extent which depends on their degree of relationship, the tiet cost of -

" tolerance to the occupier's fitness is diminished in proportion to the benefit accruing to the
interloper, if they are related. ‘Large home ranges of Idaho wolverines may reflect the -
resource requirements of offspring with extended d'eprendcn:cy needs in addition to the -
energetic requirements of the parent. The home range of F822 was nearly 50% smaller than
the next largest home range of a reproductively mature female (F502; Table 2.1). “Subjective
'agiﬁg suggested F822 was reproductively mature, while teat measurements placed her in the
catagory of nullipary (see Reproduction and Table 1.2). Had 'she produced no kits diring her

“lifetime, her small home range may reflect female spatial needs without the added énergetic

" requirement of providing for offspring.”

' *"Seasonal Shifts in Distribution "

Gardner (1985) 'répdrtediéééisénél shifts of wolverine elevational se in Alaska :
"associated with the early summer emergence of ground squirrels at higher elevations dnd’
'higlhe'r availability of carrion at lower elevations during winter months. Whitman et al. (1986)
ilso gtepo.r't’e.d seasonal elevational shifts of wolverine habitat use likely induced by changes in
s¢asonal prey abundance. Elevational'shifts were significant (P < 0.03) in 6 of 13 Idaho
wolverines ('Tldble 2.6), including 2 adult fémales, 2 adult males, and 2 subadult females.-
Magouri (1985) and Banci (1987) theorized that increased movements of adult males
during the s'prihg'—suﬁuner ‘mating period may result in larger home ranges. Their assessment
was based on limited home rarié'e data from Alaska (Gardner 1985); and movement data for
‘wolverings from Montana (Hornocker and Hash 1981) and Alaska (Magoun 1985).Sandell
. oo

© (1989) suggested that home range size may ificrease as males compete for mates. Where
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competition for-mates is reduced, males need not roam widely in pursuit of mating partners,
therefore lack of seasonal variability in home range size would be consistent with exclusive
home range use (Sandell 1989). ‘Idgho wolverines appeared to increase moverments during the
mating period (Table 3.2), congistent with data from Alaska (Magoun 1985) and Montana
(Hornocker and Hash 1981), but my data were inadeqqate_ to measure variability in home
range size of mating versus non-mating ranges.

. Female wolverine accompanied by kits may disngay /reduc_z_ald home range size. Banci
(1987) measured home ranges.of 5 accompanied ,and 3 unaccompanied females and found
. home ranges of females With_‘yoﬁng 50% smaller than those of unaccompanied femg}es. High
‘variability in home range size of Id_a.hpé female wolverines made comparison difficult, although
I female provided 3 years of reproductive data. In 1993, female F703 produced no kits,
displaying a March through August home range nearly 2 times the size of j}qma ranges within
the same period in 1994 and 1995 when accompanied by kits (Table 2.2). =
Home Range Overlap and Spatial Strategy ... . ..
. Exclusive home ranges develop in the pr:eise_r;lée of stable and evenly distributed _t'poc_l
- resources, whereas overlapping ranges are likely when the timing and spacing of a.v_egﬂablp
food varies {Sandell 1989). Where several exclusive female territories are engpmpq.s_sad _
within that of 1 male, female dispersion may control the §patia1_pa§tem _of-t_h_e m_ale cris
- (Macdonald 1983). This pattern of intersexual overlap appears as one of the fe_w_,gpatial
commonalities among previous wolverine studies, while degrees of ip_trasg}gqal:oyerlap =v__au-ied
“considerably. -Magoun (1985) found most resident female home ranges were mai_gmingd
- exclusive of other females with spatial separation most prominent during summer months o

The other Alaska study (Gardner 1985) only found home range overlap withiq a single adult
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and subadult male. Hornocker and Hash (1981) found no evidence of exclusive home range
'use and suggested that trapping harvest may have created behavioral instability in the =
population, allowing inadequate time for establishment of site tenure. Hornocker and Hash
(1981) and Banci (1987) concluded that a lack of understanding of familial relationships in
their wolverine populations made assessment of spatial relationships difficult.

Within the home range of adult male M123, resident juvenile wolverines remained
closely associated to their mother's home range until separation in mid- to late August of their
first year. As subadults they overlapped the home range of the resident male as well as their
mother and siblings. In 2 cases subadults were found associating with a neighboring adult
female, and a neighboring adult male. In both instances the adults were kin to the subadults.
% Contact between juveniles and the adult male may have occurred early in the juvenile's
- life. In 1994, adult male M123 was located with adult female F703 in late May near weaning
age of her 2 kits, although it was not determined if the kits were present. In April of 1995,
M123 was located in a maternal den with F703. The female was later confirmed to have 2
kits that would have been approximately 7-weeks-old at the time of M123's visit to the den.
Association at tlﬁs early stage of juvenile development would suggest a familiarity between
the adult male and female beyond that generally expected within a polygynous species. Ewer
(1973) suggests that $uccessfu1 mating requires not only that male and female should meet but
that they should be physiologically and behaviorally adjusted to each other. The dominance
status of the resident male may providé him with what Eisenberg (1981) termed a "priority of
access” to resident females resulting from established pair bonding, or as Eisenberg concedes,
some female "choice" may be involved. A requirement of familiarity for mate pairing might

lessen the need for the resident male to defend access to females. The male's reduction in
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mating opportunities may be offset by increased kit survival resulting from his association with

offspring.
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III. MOVEMENTS AND DISPERSAL

RESULTS
Movements

I analyzed daily movements for patterns and variation based on sex, age, and $eason.
Only approximate 24-hour movements were used to eli_mjnate un&eresﬁmation. Daily
relocations included 2-5 day sequences providigg 21_9; dale movement distances (male n =
116, female n = 103). Due to the lz.ir.ge'v.ariation in dajiy ﬁt.l.ovements (Fig. 3.1), distances were
log transfo_rmed for statistical analysis (Zar 1984). Data were not adequate to test for
differences among years.

Daily movements of male wolverines ranged from O to 35.2 km (2 = 7.6 km), and were
significantly greater than female movements (F = 4.218, P = 0.041). Females made daily
movements of 0 to 19.8 km (z=4.3 Ikrn). Adults were tﬁe most variable age class (E =
15.995, P =0.000). \lfa.riation in seasonal movement rateé were not apparent within sex or
age classes (P > 0.03) (Table 3.1).

I collected éets of;varying length sequential daily lth_at;_i_(_)ns_ to look for patterns in the
rate of movement, aﬁd conducted snowtracking sgs_siqns t:o measure how wolverines moved
across the lundscape. Wo}verines ar“e‘a;.:tive on_aﬁ in*egulér basis (Krott 1960, Haglund 1966,
Gittleman 1989). Krott (19605 suggégted .Wolve'rine activity follows a somewhat continuous
pattern of activity and rest cycling about every 3-4 hours, the pattern Idaho wolverines
followed. Snmowtracking revealed wolverines generaﬂy traveling a direct route with little

meandering or apparent hunting or foraging behavior, with occasional stops to feed or rest.
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Fig. 3.1. Histograms of daily movement distances of wolverines in central Idaho, 1992-1995.
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Table 3.1. Seasonal daily moverments (meters) of wolverines in central Idaﬁo',51'99'21.199 5 7

. Summer o v s C ST WWinter

... Confidence . -+ ... ...Confidence = Seasonal
Mean  Range 0 interval’ Mean Range n interval'  variation'

- Adult Male 6,545 200-25,801 '35 2,349-5,672 *~ 11,293~ 141-35,151 37 = 4,335-10,290 P =0.051
Subadult Male . 4,591 283-12,766 16 1,981-5494 4,870 0-24,820 17 . 1,463-5,320 P=0.678
Adult Female 3434 0-16,184 42 1,330-2889 4903 0-19840 27 816-3,925 P=0963

Subadult Female 3,679 100-16,184 14 003-4340 8001 632-17,599 9  2,017-12,637 P=0.101

"1 Confidence intervals and prnﬁahility values based on ioéﬂoﬁrrﬁ.l distribution. Confidence intervals are back-transformed.
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Throﬁgh the study period, wolverines were snowiracked 32.4 km with snowtracking sessions
def;ﬁéd .by pe.riods. of movement be't\x.reen stoppmgpomts sﬁch as Séent‘marks,.fofaéinlg sites,
" investigyatiﬁ;:’gjsites, or rest si:tes. Of 127 of these s.ngwtrackjng sessions conducted from
: .Fe.b‘ruary 1993-Aﬁfﬂ 1994, wblve”r.ine _moveﬁlent wﬁs,_subjéctiv,ei& desb.ribed as "direét"; 111 101,
or 80% of these sessions. Meandering movements generally occurred as individuals "
_ apl.J‘I'O?lC.IflE:d‘C.); iuvesﬁgatgdf_'fo.;agingizsi;t;.as. Fleld P.é;SDILIiGI C.C.?[.I'IHII(II:)__%]ly.[:lOt.Ed the travelmg
wolverine's ack of inierest in sics thaf appearsd to present potental food suich as red squirel
(Tamia&ciurus hudsonicus) middens or areas of concentrated varying hare (Lepus
americanus) activity.
Dispersal
Four males moved distances =100 km (Figs. 3.2-3.4). Two dispersing males appeared
to establish in new areas, while 2 returned to the study area. Dispersals were made by males
believed to be, or confirmed as 2 years old. No females left the study area.
DISCUSSION
Movements
Wolverines in Yukon (Banci 1987) and Montana (Homocker and Hash 1981) moved
greater distances in summer than in winter. Seasonal variation in movement distances in
Idaho wolverines was not significant (B > 0.05) (Table 3.1), although substantial variation was
evident among adult males. Several long distance movements of adult males occurred during
the mating period from February thrduéﬁ June (Table 3.2). This seasonal variation was not
evident in subadult males.
In several instances I noted that hunter's camps, trap lines, and bait stations were visited

or investigated by study animals several times within and among years. Bait stations
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Fig. 3.2. Dispérsal of iale wolvérines M423 and MOO3 in céniral Idaho, 1993-1995.
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Fig. 3.3.: Long distance movements of wolverine M913 in central Idaho, 1594-1993.
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Fig. 3.4. Long distance movements of wolverine M814 in central Idaho, 1594-1995.
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Table 3.2. Monthly mean daily movements of adult wolverines in central Idahg, 1992-1995,

Adult Female Adult Male
Mean Daily Mean Daily

Month Movement (m) Sb (n) Movement (m) SD {n)
January 2,228 1225 3 2
February 1 11,478 0,423 6
March 1,203 1977 8 14,752 8378 16
April 7,473 1751 1 2
May 5060 2764 7 C 9223 12,746 5
Tune S 4198 4710 7 10,413 7364 11
Tuly 3017 2941 12 !
August 6273 573 8 5086 ... 5222 6
September 1457 816 4 - 4125 4543 11
October 3,188 3257 13 .o 0
November 1 6191 4,363
December R T - 4,864 4,900 6
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established in 1992 but abaudongd in 1993 were visited by wolverines in 1993 and 1994. In
1992 I snowtracked a wolverine investigating marten trap bo_xes, along a trap line abandoned
for the past 3 years (Gary Gadwa, Idaho Dep. of Fish and Game, pers. commun.). While
snowtracking in 1993 and 1995 wolverines were found urinating on scent stations used in
previous years. This revisiting of historical scent staﬁﬁﬁs was a]sﬁ ﬁoted By Hornocker and
Hash (1981). |

Wolverines showed similar timing of their movements in successive yéars. Dates of
recap‘mré Or revisits to traps for resid‘:nt wolven’nés were closely. timed, Méle M123 was first
captured on 8 April 1993. In 1994 and 1995 he was captured in this same trap on 9 April and
3 April, respectively. Female F8 85.wa¢s first contacted by remote camera photograph at the
Mays Creek (SNF) trap on 8 April 1994. Shie was Céptur'e’d"iﬁ"this trap in 1995 on 10 April.
These were the only dates she was dobﬁmehted visiting this trap..

I collected séts”bf da.lly relocations to see if movement patterns coulc;.be distinguished.
Although inconclusive, these sequences suggest a pattern of movement comprised of a series
of short distance localized movements :iﬁte'rrﬁt;téd‘.byshdr't' du?ati'on long'distance movements
(Fig. 3.5). Individuals generally remained in an area for a short period of time, perhaps
pressured by an adaptation to continually patrol along a network of foraging sites, revisiting
sites which provide a high probability of resource presence. These may include trap lines,
hunter camps, or livestock allotments providing carrion during winter months, or rodent
habitations or ungulate calving or fawning areas during spring and summer months. Trap and
bait sites became part of the individual's gleaning network. This may explain why resident
wolverines, following established networks, only occasionally revisit trap sites, while

inexperienced subadults frequent the sites. As suggested by Hornocker (pers.
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-+ Fig. 3.5. Daily movement sequences for 8 _quyeﬁnefs,_?iri E?ﬂ@ll@ﬂh@; 1992-1995,
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commun.) it may profit the wolvetine to apportion it's time between several foraging sites
rather than yemain on a particular site even though forage 1s still aeaﬂable;' lea;riu g ’ht. .
._ind_tvidua..l o rely onkoppo_rtum'ty for the next meaj_. ; Sr_:‘eeit—.maﬂdng may _pluy 4 fole ip
majnte.nenee. of gleamng sites. . | -

| Mex}éméﬁt reeortls from 3 other studies documented long dietance mevements; but the
relationship betweeu ;sim:pie movements and actual dispersal was uneleet. .'Studies hatre
described mevements a.s ﬁttle as 15 km as dispereal, amld movemen_ts.‘:eEf over 300 km simply as
m_oyements.._;;‘(}ettj;.]ar (199 5) teported the longest moﬁ_ement distanee:oan_’ _t_ecord fora
lwollvet_me was recordedby a trap capture of a 2-year-old male 3781_1:61 from its collarmg
location. Homee}tef and Hash (1981) recommended af regional management app're'a_'eh based
On movements of their stu'dy wolverines outside their study area, although they dict: -ttot
provide movement dtetaeces .Magoun (1985) reported a 300 km movement of an tmknown
age female.- Idaho wolvermes also traveled extended d1stances (Table 3. 3) with 3 mdmduals
trave]mg over, 200 km in apparent dlspersal attempts | L .
Dlspersal :

Emigration from thenatal area usually assume_s__ di}st:iacemeut __o:f_isub'adult mdmduals due
to social pre's.sureb'r partttlonmg of resources. Wolvetine researchete h'a;\_fe assum'ect the
presence .of’e seeiai mechamsm for disp]acement of subadult and juveeﬁe tvolvermes'based on
minimal evidence of eoespeelﬁc aggression supplemented with recotdsﬂ of long dtstance

' me.ve.ments" m 7yotmg mdmduals Magoun (1985) prowded the most compe]]mg ewdence of
possﬂ)le dlspersal in mvemle and subadult Wolvermes reportmg dmpersal attempts related to
movements of 100 km and 60 km in a l—year—oid male and fermale respectively. She also

suggested dispersal attemptis may occur in younger animals citing incidents of disappearance
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- Table 3,3. Movements that occurred outside of home ranges for wolverines in central Idaho 1992-
1995, Distances are approximate measures from point of relocation to nearest boundsrv of 90%
kernel hoine 1enge.

Gl Ty =

Approximate
~Datgof . . .age(years)at- . . Distance c R
D snovement movement moved (km)  Post-movement response or comment
M513 Mar 1994! 2 100 disappeared for 67 days RS
M913 . Apr 1994 2+ 173 unconfirmed, returned to horme range
MB13 . - Apri995 . - BRE L 2in 20020 o trap capture, returned to home range
M913 Jul 1995! 3+ 75 distribution shift
TM423 0 0 Mar1993: ¢ vl e 1230 returned to home range
M423 Jun 1993 1+ 45 returned to home range
‘M423 0 Augl1993 T e v E 3477 'returned fo home range ©
M423 Feb 1594 2 ' ) dlsappeared for 64 days
Md423 Apr 19941 AT Ty dispersed - did hot return to horrie range
. .Mo0o3 - Febl9%4 . . . 2 o _dlsnppearedfor484 days o
MO03  Jun1995' © 3+ 199 dispersed - did not return to home range
- MBl4.. . Juml994 .. 1+ . 1B, ... returnedtohome range
ME14 Jul 1994 I 6 returned to home rarige
M814 . Jwnl1995 .. .1+ .. . dissppearedfor32days .., .,
MB14 Feb 1995! 2 49 returned to home ran.ge '
SMBI4. o o Feb 1995 ol duy 02 e 0 L B  disappeared for 39.days
M814 Apr 1955! 2+ i3 returned to home range
MS814 0 Apr1995t. t gl LS returned to home range ¢ :
M123 1993-1995 5+ : <3 6 movements outside home rzmgc
M403  Jul 1993 34T TS reimed to home ranige 7
M403 1993-1994 3+ <3 3 movements outside home range ‘
M333 Jun 1994 3+ 6 returned to home range .
SM1o4 . L Apr1995  l4months .5 . returned to home range
MI04 May 1995  15months 5 4retumed to home range -
~F203 ... Marl1994 . . 13months .- .. .9 . .. .returned to home range o
F203 1993-1994 1+ <2 9 movements outside home range )
CF204 0 i0e01994-1995 o el T v €500 10 locauqnsputmd_c home range . .
F822 Feb 1993 adult 8 mortality site
TFR22 0 1992-1993 0 0 adult ot 0+t <307 - 2 locations outside home range
Fe02  1992-1993 4+ 0 movements outside home range
F502 1993 g s **7 movements outside home range
F703 Jul1993 3+ % retuned tohomerange
F703 1993-1995 © 3+ <67 movements outsmlehomerange

! Relocation data point not inejuded in home range celeulstion,
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of juvenile wolverines in the population. Banci (1987) suggested dispersal in her report of a
subaduit male that disappeared from her study area in December, most likely just prior to its
second Birthday‘ The long distance movement recorded by Gardner (1985) was also made by
a 2-year-old male." He describes the movement of ‘a second wolverine as dispersal although
the animal only traveled 30 km. -

The timing of dispersal attempts in'my study animals was correlated ‘with the onset of
sexual maturation.” All dispersal attempts were made by male study animals at lea.st‘ 2 years
old. Emigration is energetically expensive; favoring individuals in optimal physical condition
‘(Motse 1980). The development and perfection of techniques used in finding, capturing, and
processing food items are not easily attained and may take considerable time to perfect -

' '(Morse' 1980). Evidence of extended parental care within my study population is consistent

';fl?ith rearing strategies employed ‘Within high trophic levels, correlating with the difficulty of

' procurmg food in unfamiliar areas, emigration energetics, and predation defense.

~ M003, both believed to be 2 years 61d; moviiig 204 km and 198 km respectively'cFig; 3.2).
‘Male M423 was captured in March 1993 454 subadult arid remained relatively localized.

“within a 1,300 km® home range until disappeating in February 1994. He was relocated in
‘Apn'l 1994, 91 km north of his last Tocation.” The following morning he was captured in one
of my traps; a 24-hour movement 0f39 km. From that point he traveled north, moving 50 km
in the next 3 days and 41 km the following 2 days, appearing to localize near the South Fork
of the' Saimon River, He Was last located in this area on 18 April 1994 at which time he again
disappeared. He was relocated in August 1994, 8 km north of MeCall, Idaho, 36 km west of

' his last location. ‘He remained in this area; moving another 20 km north by early February
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1995.. This was my last location on M423, probably due to transmitter failure. Following the
points of cgntact_from his subadult home range, M423 traveled. over 292 km, .

Male M003 was believed to be older than subadult age at capture, although tooth wear
suggested a relatively young individual.. I only relocated him within the study area twice,
losing contact in February 1993. Another researcher detected MO03's signal in June 1994, in
the Horse Creek drainage north of the Salmon River:,-;199,k_m north of his last location, and [

- subsequently confirmed his presence by tplernetry and visual observation. I monitored him in
.this area until losing contact in August 1994, probably.due to transmitter battery failure,
- Male M913 was captured as a subadult in February 1993. .I_nv early March 1994, he:mp,ved
south 116 km, moving 35 km in 1 day, th;an disappeared (FigA.:B.B). _Another researcher
~detected M913's signal frequency in early May 1994, 294 km north of his last location, near
the confluence.of the Lochsa and Selway rive_r__s._ Fourteen _day; later, _bcfo_r_e ghplocatign
could be confirmed; I located M913 back within his subadult. home range.- Ilost contact with
:M913 in November 1994, most likely a result 10f.tra,njsmitter failure. He was recaptured in the
- Iron Creek (SNF) trap in ‘April 1993, 21___k1n_séuthaa.st___0'f his_.subadu_l't_ home range. . He was
re-instrumented and relocated 5 days later in Sulphur. Creek (BNF), within his-subadult home
‘range, 531 km NW of the trap location.  In Julyz._l995_,. he again traveled 95 km south into the
South Fork of the Boise River where he remained through the study period. I monitored
“M913 from his subadult to well within his third year of life.. . He represeats a qomad_ic
- behavior consistent with that expected of a transient male that did not establish a permanent
home range. His presence within his subadult home range appeared stable with only minimal
contact with neighboring resident male M123. No other adult male wolverines were

contacted within his home range. In April 1995, I located M913 in association with F204, a
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sibling, within the core of his home fange. ThJS w'as.. rny last lt.J..c.dtion for M913 in his home
range.

Male M814 was captured in April 1994 and aged by tooth wear and pelage character as
a subadult. He remained relatively localized through 1994 within his subadult home range. In
fate January 1995 he disappeared for 32 days until relocated 60 km NW near Scott Peak
"(BNF) in late February (Fig. 3.4). I April 1995, he was located 59 km north of his home
raﬁg’é within the South Fork Payette River (BNF). He returned to his subadult home range in
IuIy:Whéfe he renjéiﬁ;ed':t:hfdtigh the study péﬁcd. o

" The return of M814 and M913 to their ateas of origin may suggest their status as
“transients in the population. Dispersal carries a h1gh risk of starvation or predation and data

:""'i‘;c’i;ii the fate of dlspersmg individuals are scarce. Ca.menmnd (1978) suggested that nomadic
" coyotes, while not breeders themselves, function as a reproductive reservoir for the local
“'poplation.
“No subadult or adult females made movements greater'than 9 km from their homs range
 bbundaries (Table 3.3). Three subadult females were mionitored. Female F803 died within her
natal home r“ahgé";as a subadult, female F203 died within her niatal Home range at 2 years of

age, and monitoring was continuing on 19-month-old female F204 within her natai
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IV. BEHAVIOR AND SOCIAL ORGANIZATION

Denning. .. .

., Fennoscandian studies provide the majority of data on winter dgan.habits of
wolverine, Pulliainen (1968) presented the characteristics of 31 reproductive d?f}ﬁ in lea.nd
Eighty-one percent of dens occurred on bare, rocky hillsides of mountain slopes near ot above
timberline, while 6 dens were located.in lower elevation spruce and pine .pea_;—bq gs. Most of
28 deﬁs in Norway were situated above tlmberhnem d_gfap Snow near chﬁ argas_(Myr_begget
1968). The general structure of Qens‘ mboth studles Wasthc same. .I?e_;l c_gt_ra_nce; were
- located in soft snow near trees or rocks, with alggl:ﬁqalzgggpel 3?“@?@5 1—5 meters to ground
level. | Latgral_ tu_nm:}g extended ‘_fc__);u_P. :tlo__ 50_ meters ‘__ztay.lo_n_g t}}g ground s;g;;fgcgf In _r:nc_)_s;t cgses,
wolverine kits were found at. gr_o_u_gd ‘:l_e'\_f_gl_;‘c‘)_‘n: bare s_g_i_l? |

Limited data are available on wolverine denning habits in North America—_; Ra.uschaud
. Pearson (1972) described 3 dens in Alaska. Two were above tzmberhne in snow filled ravines
while the;third was found i an sbandoned beaver hoyse. Magoun (1985) provided dats on
the natal dens of 2 females in tundra habi@ of northwestz Alaska. She ‘Qesc‘:r_i_b:eqﬁ_gntrg.qc;
tunnels extending <2 meters beneath the snow surface accessing den systems of up to 50 m n
length.

All authors agree that use of reproductive dens begins from early February to late
March. In some cases, females may use multiple dens prior to kit weaning. Why dens
become unsuitable is not well understood. Finnoscandian studies were based on data
collected from wolverine huniers rather than radio instrumented animals, so it was not always

known if dens were the actual birthing sites. Idaho wolverines abandoned natal dens as early

LIT-00877



93
as lO March rnoviné k1ts thro.ugh a seri.es. ofrnateruzd dens until we'.anin.g.' ‘Females m arctic
Alaska remuined at a‘sin.gle den un'ul late Aprﬂ or early-May and did not“apnear disturbed by
the presence of human observers (Magoun' 1985) Magoun (1985) felt that des abandonment

| utas pr.ohe'bly forced by snow melt quoscandlan studies report den abandonment as a
comrnou reﬁspons.e to human disturbance. leand wolvenne hunters ernoheSized that pursuit
of a pregnant female may result 1n use: 515"" exceptmnal" ijleoes' as birthjng'siitesd(lsul]ia'inen
1968).: Myrberget (1968) rne:ntlonss'él mstances of den ehendonment due to human disturbance
and suggests that secondary deus rnay be less smtable My data is consistent with this. My
ﬁrst dlrect contact w1th dennmg females d1d not occur until late Aprﬂ and resulted i
1mmed1ete den abandonment. Females had made‘ several den changes pnor to first contact
W1th field personnel butwe were Eunawere of :euy .:d.isrurhehee,'other than the'clr‘c‘]in‘g 'éﬁreraft,

| thatmlght have mduced earherdenabandonment Ewer(1972) snggests that moves 'tnn'y
occur in response to den parasn;es or atternpts by the female to deter predators from locating
| the den The latter hypothesm seems more hkely glven the female s tendency to ‘make lengthly
foracrlng forays from the den s1te Avmdance of predators ruay also expla.m the selection of

| den s1tes far removed fron:t toraﬂtng areas? - |

The dennlng habltat used by 2 ma.rked fernales and 1 Liunrlarkedzfeuiele in Idaho. was

specmc to subalpme talus hab1tats The dvazlablhty of talus commiunities throughout Tdaho

may dehne hrmtauons ior wolverme reproducuve poteutlal Wheu v1ewed in eonjuncuon with

potentml dmplacement and d1sturbance of denmng females by wmter recreauonal actmnes of
humans dennmg habltat mety be a ]Jrrnted and cr1t1cal cornponent of Wolvenne habltat
Locahzed behavlor of temales n late Febmary suggested natal demung. Locatlon of the

natal den was determined by searching for a concentration of tracks radiating from a site in of
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localized activity. The site was confirmed as the natal den once the presence of kits was
_confirrned, Agmgof l_<:_i’ts by _tooth_ eru_pt.i:on aided 1n conftrrrungtlmtng and tocation of
parturitfton. “_On:ee the fe}tnale .-n_l:.o_vec_l‘the_ kits from the natal_ den, subsequent pre—tveaning den
sites were elas__sif_"ted_as Inatetnal dens. : A_l_though oth_er :activi_ttes such as foraging and testing
. __eotnmon}y_oeeut‘red at these sites, tnatetnat dens were ldef_ined by:the presence of the ldts.
Matemal den sites were usually oompris_ed of mulnple _densl. . .

o Post—weantng dens were elassi}ﬁedas rendezvqus_ .s__ites by Magoun.(.tQISS)._. These
differed _fron}'matet'nal_dens_t'n that kits were not _neeessarﬂy _eon_fin_ed to a specific 'site.
Rendezvous sites were oftentimes deﬁned by a localized area rather than a .speci.ficl den and
; }appeared to functlon in prowdmg secunty for the kltS in the fernale $ absence Although
, restmg may occur at all den s1tes restlng s1tes are not always assoc:lated with submwan‘
exea\{_attons: or talus Sttes ootnmonly,usedas de_ns:f Restl_ng s:ttes FSQ@Y_OCC#@A alon.g‘travel
routes or near foragmg sites. - |

__at_al ,_us —-Dens assocxated w1th the bn‘th of k1ts Were 1dent1f1ed for 2 females Den
. :81te Selectlon and post—partus movements for females 1-750'J and F703 were Sltrular | Both
individuals selected den sites associated with latge boulder. talus (mdmdual ro_ek stze gteater
than 2 m diarnetjet'_).tn sub_ainne o_itque _blasins:__aboye 2,500 m ele\;'ation.. Natal dens :vt'ere
located in is,_ol»_a.te__dt_al.us 51tes that were less than 100 mlw.i_de_an_d sut_tounded by .tre‘es, as
opposed to the more expansive and exposed talus generaﬂy charaeteri.zin‘.g,r glaeial citdues.
Den entrances had a north or north easterly aspect Natal dens in leand were prlmanly

north fac1ng (Pulhamen 1968) whlle rnost Norway dens lay in terraun facmg south (Myrberget

_1968) Partunbon oceun‘ed about 20 February for F502 in 1993 and 23 February for F703 in

1994, Tnmng of partuntlon for F7D3 in 1995 was not deterrmned although locahzauon at the
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den was first noted on 16 February. The natal den and 1 of the maternal dens used by F703 in
1994 were re-used by her in 1995.‘.

Females accessed natal dens by tunneling through snow into the natural chambers and
passage-ways created by the talus. The depth of snow at the time of den use-was not
determined but it most likely exceeded 2 m. The site of parturition could not be identified,
although it did not ?appééf to have occurred within the snow layer. Substantial vegetation
* caches were present in both natal dens, but evidence of use by wolverines was not present. In
10 of 28 dens in Norway, young laid on branches while in the remainder of cases they were
found on the gr:cj;md or bare snow (Myrberget 1968). In all reported cases in the Finland

study (Pulliainen 1968), kits were found lying on bare ground. The natal den site used by

" 'F502 in 1993 was accessed by a single entrance, whereas 3 entrances were present at the natal
" den site used by F703 in 1994 arid 1995, Tt'was not determined if the entrances led to

" common chambers,

© " Maternal Dens.~-Maternal den sites for the 2 females ‘were comprised of 16 individual
dens at 6 sites (Figs. 1.4,1.5) Ten of the dens were located in talus while 6 were associated
* with fallen trees. ‘Female F502 used 4 maternal den sites:(Fig. 1.4). Three dens at the Fish
Lake site were situated at the base of an exposed, northeasterly facing talus slope, and were
inaccessable to us. 'I;w'o of 3'Knapp Lakes dens were snow-tunnel excavations on exposed
talus, while the third followed the trunk of a standing mature spruce. The 3 dens appeared to
‘have been used in sequence with the initial use at the spruce associated den; which w‘as not
‘excavated. The first talus den entered beneath a slight snow cornice on the exposed face of
the talus slope. On the day prior to excavation of this site, F502 was located in the den which

providéd direction to the resting chamber. ‘The following day, F502 moved to the third den
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site 330 m south. The second den was excavated 2.2 m vertically from the surface of the
snow to a talus chamber approximately 1 m in diameter. The chamber was lined with a bed of
forbs and grass; most likely the winter cache of rodents or pika (Ochotona princeps). The
wolverine's presence from the previous day was not evident. - The third den accessed the talus

- face at the base of a large hump in the snow, most likely the result of a snow covered boulder.
This den also was not excavated. F502 was last located at the Knapp Lakes den complex on
14 April. Her abandonment of the site likely resulted from disturbance of the area by field
personnel. .

- The fourth maternal den site used by F502 was located on 26 April at 2,447 m elevation
in the mixed conifer habitat of Summit Creek (CNF). The den complex involved 3 separate
dens associated with fallen trees in a relatively flat opening in the timber approximately 15 m
across. The entrance tunnels accessed natural chambers created by the root mass of a fallen
tree and the horizontal stems of 2 others. On the day of discovery of the den complex, F502
*and her kits abandoned the dens although she remained in the Summit Creek drainage until 3

“May. oo
" Female F703 used 6 individual dens at the. Soldier Lakes maternal den site, 5 of which
were located in exposed talus and 1 in the cavity under a leaning tree.. The sites were visited
“for excavation and mapping-on 22 April, 20 days after F703:had abandoned the site. Two of
the talus-dens appeared to have had the majority of use as evidenced by wolverine tracks,
StMg"Of the snow, scats, and blue grouse {Dendragapus obscurus) remains. . As with the
natal dens, snow tunnels excavated by the female accessed the natural cavities within the
boulder talus. On 24 April field personnel visited the Avalanche Chute den presently in use by

F703. The den was located in a spruce-fir riparian area under snow covered fallen trees at the
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base of an avalanche chute. There appeared to be 2 entrances. each located at the root-mass
of 2 fallen trees. The chamber of the den in use by F703 was located under a point where the

2 iogé erossed, 22 m from the farthest entrance. The den was observed from 300 m until mid-
afternoon when F703 éxited the den and discovered my snowshoe tracks. A later
investigation of her tracks found that she had followed my tracks to'within 20 m of our
observation location. Within an hour of discovering our presence, she returned to the den and

" exited carrying a kit in hermouth. She carried the kit into the trees if a direction opposite our

" location and Teturned 30 minutes later, collected 4 second kit, and left in the same direction.

A flight over the area the following day revealed she had returned to the den, although she

' was not subisequently relocated af the site.

" On 16 February 1995, F703 relocated at the Chicken Creek natal den. The site was in

" "% use ntil late March (Fig. 1.5). "She moved directly to the Avalanche Chute maternal den in

" garly April showing no intérest in the Soldier Lakes maternal den site used the previous year.

" Nohe of the 1995 dens were visited by field personnel, = =+ 7"
Prey remains were commion in and around dens in Finfand and Norway. (Myrberget

1968, Pulliainen 1968). In 1 Finland wolverine den, hunters found 2 reindeer (Rangifer

o faiig:fer')',: 39 almost whole W'iilow”'grousé (Lagopus lagopus); 32 wings of willow grouse, and

'the head of a hare (Lépus timidus) (Pulliainen 1968).“While no prey rer;lains were found at
 cither of the Idaho natal den sites, prey remains were-.common at maternal dens. Idaho
‘wolverines traveled up to 17.9 km from taternal dens-to forage.  Finland wolverine hunters
'féur{d walverines bringing food to dens from as faras 20 km (Pulliainen 1968). . - -
Rendezvous sites.-- ide’ntiﬂ’éd_ii rendezvous sites used by F502 and kit F203, and 6 sites

* used by F703 and kits M 104 and F204. Five of the sites were talus and 5 were coniferous
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riparian. Talus sites occurred in subalpine c_i;qut;,s.within concentrated patches of large.
boulder talus similar to .si_tcs‘ used as nat;_ﬂ and materr_;a_l de_ns_:, but they were not ngcessarﬂy
. :associated with snow. Riparian sites occurred within lower slope spruce/fir riparian areas.
Only 3 of the riparian sites were visited.. All were characterized by a me_gic, deg_sg §hr_ub and
regenerating conifer understory associated with multiple layered timber downfall. .

© F502 was first found separated from her kit, F203, on 15 July 1993, F203 was located
-+ in talus above Valley Lakes (CNF) while her mother was 8 km to the ‘S‘Ol.:lth. F502 _;etumed to
. the kit that evening and they left the area.. On 3 other occasions from early to mid-August,
-+ F203 was left alone in non-talus associated coniferous habitats. __Alt_hqugh F203,was active at
the sites, she remained localized until the return of her mother.. On 6 August her telemetry
«signal was monitored from 13453-2000 hours (the time of return of F502). Her ‘Ipyel of

- activity was judged by chang_es;inzthg_ amplitude of the telemetry signal. ' The signal suggested

-+ she-was active.on.-16 of 20 telemetry readings. . The third coniferous rendezvous site occurred

within a mixed conifer stand on the Jower. third of a slope but it was not visited byﬁeld
~-personnel. - F502 and F203 were last located together.on 11 August. .

~ .. Only 2.of 6 rendezvous sites used by F703 and kits:M104 and F204 were _as_s_qciated
- with coniferous riparian areas.. On 27 July, 1994, F703 left the kits in the Lola Creek (CNE)
" drainage. The-kits-remajned together through the early day, separating in early afte;noon.
M104 rema:}néd localized throughout the afternpon while F204 moved about the area. She
walked onto my position-at 1600 hours, abserved me and rapidly moved away. I observed her
moving through the timber deadfall 1. hour later at which Li:q;; the telemetry signals suggested
‘+the 2 kits were together. ‘I attempted to locate th.eir; hi_::ling spot but was ur_r;;b}g to do so in the

heavy deadfall. F703's telemetry signal was detectable within the drainage but she did not
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return to the kits before I left the arca. ‘The kits weré relocated together on'3 August, 5.7 km
from the Lola Creek site, and on 21 August, 16.8 km from'the Lola Creek site but were not
relocated with their mother subsequent to the Lola Creek location. ‘Separation of the kits and
their mother may provide opportunity for the adult female to contact and mate with the
resident male. Although following the apparent separation of F703 and her kits, on 21 August,
 F703 was lOéateti:O.S km from resident male M123. The kits were separated by 5.4 km but

th..e.y were only 3.1 and 2.5 km from their mother.
Mg sites.~This classification assumes that festing was the primary function of a
partlcular site or deri. Many resting sites were associated with foraging activities either in
) cii:)sé proxmuty or within the generallocale of prey rémains. Resting sites were non-specific
and are described as "exposed” if the site was afforded no overhead cover other than natural
f,\’{egét.éfion',' or "sheltered" if the site occutred within a snow, rock; or Io"g--de;m- ‘Twenty-six
sites weite considered ds resting sites. Nineteen were exposetl; appearing as either'depressions
~ in the snow or forest floor duff; 14 were located directly at the base of a tree, and 13 were at
Cor nf:arprey remains, Seven of 26 sites were sheltered; 3 in snow dens, 1.in a hollow log, and
3 associated with rock. Three of the sheltered sites were near prey remains.

Related activities.—The importance of olfaction as a seénsory tool of the wolverine is

never more evident than during winter. Numerous éxcavations wete common. in areas of
Jocalized zic'ﬁi}ity.,' such as maternal dens or foraging sites.” Nine sites were investigated near
F502's Summit Creek maternal den, with prey remains evident at only 3. At the Elk Lake
(CNF) foraging site used by M123 and F203, there were 13 excavations with prey remains at
only 2. At 2 of these sites were imprints of a wolverine rostrum in the wall of the dig. .This

ageressive olfactory exploration is probably evidence that these dead-end excavations are
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either the result of the wolverine searching for previously cached fo_(_)d or investigation of a
-~scent. At an "investigative" site in Crystal Creek (CNF) a coffee can containing lard lay on
. the snow surface near mumerous holes and shallow trenches dug in the SnOw by il pair of
wolverines. . At a site near the Eﬁlma Creek trap 2 Wo:lve_ring exqg\_{\ated_;m egg carton and
-sardine can from under 2 m of snow. |
1 ‘Dens may provide thermal advantage to, wolverines in winter and cool environments in
summer. Pullizinen (1968) suggested the insulative value of snow may protect kits from
hypothermia during periods of the mother's absence. During investigation of ;a_lus dens used
during summer, I noted a substantial gradient between the amt_;jgpt temperature, and the;
. temperature within the dens. Ilearned to kc;ygp_igsqlqted point ﬂov‘v_s: o_ﬁ co_.ql au‘ ch}dia;iﬁg
+from the talus in searching for scats and prey remains at summer__reqdpzyop_s _sites; No _
- measurements of the temperature gradient were taken. _ETemperggur_e q]:s_o appﬁgggd to
-+ influence summer movements of Montana wolverines _(Homockgg andHash 1 981)

;Food Habits-- ;. -~ .. -

o o wiTanalyzed 95 scat and 22 foraging site collections, Thirty-five percent of collections

were associated with natal and kit rearing dens of 2 adult females. Seventy-two percent of the
- samples were collected in winter months. . -
++Ungulates, both wild and domestic, were the most common food item, representing

- 45.8% of all occurrences (Table 4.1).  Ungulates comprised 44.4% of summer and 46.3% of
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Table 4.1. Species and item incidence within scat and foraging site collections for wolverine in central

Idaho, 1992-1995.!

Summer (n=33)

" Winter (n =84)

_ Number of % of Number of % of
Species : : S ' .occurrences - ‘collections occurrences - collections
Unidentified Cervidae B 242 27 321
Elk (Cervus elaphus) - : 7 212 15+ 17.9
Mule deer (OQdocoileus hemzanus) 4 12.1 6 71
Moose (Alrces alces) . o 2 . 24
Mountain Sheep (Ows canadenszs) 1 )
Domestic cow (Bas bas) 5 15.2 14 16.7
Domestic horse (Equeus sp.) © - RN : A 4.3
Marten (Martes americana) 1 3.0 3 3.6
Weasel (Mustela sp.) L 12
Striped skunk (Mephitis mephitis) 2 6.0 7 8.3
Wolverine (Gulo gulo)* 16 48.5 12 143
Coyote (Canis latrans) S : 6 7.1
Black bear { Ursus americanus) 1 3‘0 1 12
Varying Hare (Lepus americanus) 1 i 3.0 4 43
Porcupine (Erethizon dorsatunt) 1 3.0 1 1.2
Marmot (Marmota sp.) - . _ 3 : 9’0_ . 1. o 1.2
Beaver (Castor canadensis) ' 6 7.1
... Red squirrel (Tamza.rcmrus hudsonieus) . ) 1 12
*“Ground squirrel (Spermophilus sp.) - S 2. 6.k ! A 1' 5
Flying squirrel (Glaucomys sabrinus) i 1'9
o Chipmunk (Tamias.sp.) : '_;4;3 q TR L i 95
Unidentified Sciarid I 3 0 3 3.6
. Mole (Microtus sp) - o T R 9‘_
Mcuse (unidentified Cm:mdae) ’ 4' o 4'§
Deer mouse (Peromyscus mamculatus) ‘ 1 1'9
“Shrew (Sorexsp.) -~ : T S G Bt
Unidentified Bird 3 2.0 2 24
o 1. . 3.0 2 24
Grouse (Bongsa sp./Dendragapus spi) - DI g a4

Blue grouse (Dendragapus obscurus) ) -
1 12

Unidentified fish L o 1 12
“Bgg shell fragments L s o R
Unidentified 2 6.1 3 3.6
Am entifie msect 2 6.1 | s 60
“ANt: ) i 61 O q . i 1‘2

Unidentified vegetauon

13 45,5 27 321

Conifer needles or cone seeds e .30 - R
Lichen o 5 60

Unidensified grass _ )
| Unidendfied g L6 . 182 5. .60
Woody debree 6 182 i 12

Soil
. 2 6.1

Plastic mesh " B e

Fabric 3 9.0 3 36
Gravel

VEk, mule deer,mounin shzep, fish, and beaver wete available af sty trap sites during winter moriths.

Wolverine presem:c in scats was detected only in hr.ur san-plﬂ and was most l1kely incidental to pelage prooming.
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winter occurrences (Fig. 4.1). _S_ma]l mammals (all rodents and lagomorphs) were the second
most comrnonﬁiteni occurring at _ZQ:”I%.‘ Carnivore species Comprised'?..{)..l%. of "ocedrfences
wrth m_a_._rte_n,. Skunk (Mephitl's MeEphitis), and olaek bear present in small numbers in both
summer and vs'mter collections. Vegetative items comprised 256% of oecur_renees .wtth.
conifer needles making up 80.8% of the vegetative sample. Inseets, primarily ants; o::cnrred
| et 5.9%, whﬂe soil and gravel,_ and rnan—mede plastics and fibers were present at64%and
1;9% respectively. .' R

| Ewer (1573) described the welven'ne as a polyphagous mustelid. Woiv'erines would
probably not persist in the absence of ungulate populations, and ewdence suggests at least a
seasonal reliance on local rodent abundance (Magoun 1985, Gardner 1985 Banm 1987) The
wolverine is capdble of taking large ungulates as live prey (Myrberget 1968 Pu]hamen 1968
Magoun 1985) but ungulate presence in the wolverine diet most hkely results from scavangmg
(Homocker a.nd Hash 1981, Magoun 1985 Gardrer 1985, Banm 1987) Ungu.late use by
wolverines at hlgher ldntudes was more prevelant durmg months assocmted w1th rmgratmg
caribou {(Rangifer rarandus) or local moose populations (Magoun 1985 Gardner 1985)
Ground squirrels were most prevalent in late winter and spring dlets in arct1c: Alaska (Magoun
1985) and southcentral Alaska {Gardner 1985) while snowshoe hare contnbuted the hlghest
proporuon of any single specms to the wolverme s diet in Yukon (Banm 1987) Vegetatlon
has been reported in the diet of wolverines but it may be consumed incidental W1t_h.prey rather
than in Lieu of prey (Banci 1987). |

Elk, mule deer and moose were present in my stud}r area throughout the year .al.though

their availability to wolverine verled w1th seasonal smfts in ungulate dlstnbutton Most elk

and deer move to lower elevaticn winter habitats within the Middle Fork of the Salmon
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%%, of gccurences
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EWinter

a0 | EEaEl s ... e
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10, : , =y T S

. Ungulate Carnivare Bird

“Fig. 4.1, Seasonal frequency of occurrence of 4 major prey groups il wolverie seats collscted in central
Idaho, 1992-1995. Percent occurrence based on proportion of each prey item to total animai occurrences
in foraging collections. *Small mammal category includes Rodentia and Lagomorpha.+: - -
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River, the South and Middle Forks of the Boise River and the South Fork of the Payette
R.lver The lack of association between wintering ungulates and wolvermes suggests that
ungulate preseoce in the winter diet is likely associated with non—wmter ungulate mortahty
Hunting by humans is most likely responsible for the majority of e]k .and deer rnortahty during
fall. Unsworth et al. (1993) reported over 90% of all bull elk deaths occurred dunng huntmg

season with wounding morta.hty equa]mg 7% of hunter harvest Leptlch a.nd Zager ( 1991)

estimated hunter woundmg loss of 'ow e]k at 27%

Domesno hvestock also ooutrlbuted_to the wolvermes dlet Horse and domestic cow

occ_urr_ed _km __13‘.4__% -_of scs.ts_‘_.; :Nerthe_r Were; useq asbelt gl_j:., tr_ep'____sltes__. .Cetrl_e, grazmg N_ational
Forest livestoek allotments, occasmnd]ly die, as do horses used during the huntmg 5eason.

.. Two incidents of food_o_aehi_og“were documented. A coyote carcass was found ina
snow excavatlon O4mdeepand 25 cmm dlameter Claw marksonthe wa]l of the :
excavation suggested it was not a natural depression. The carcass had not been covered. The
cache was located at the base of a talus area used extensively by adult male M123 and
subadult female F203. Three of 6 scats collected at the site contained coyote hair. Male
M333 cached remains of fish bait, collected from one of my trap sites, in 2 uncovered shallow
gxcavations at a foraging site 300 m from the trap.

Five species of sciurids were present in collections comprising 16.7% of total
occurrences. Marmot (Marmota sp.} and chipmunk (Tamias sp.) were found in winter
collections indicating these prey species were either cached prior to hibernation or captured in
hibernacula. Wolverines in Magoun's (1985) winter study area useo ground squirrels cached
prior to hibernation. Incidence of marmot in wolverine scats from Montana led Hornoc:ker

and Hash (1981) to speculate that wolverines may be searching out marmot winter
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hibernaculd. In March 1992 I found feimale F822 in a cirque basin above 2,700 m elevation
invéstigating sites where ﬁldﬁnots had t'ilﬁnelédlthr'ough snow to the surface.

Fbra’g'ing behaviar.—Snowtrackin g indicated wolverines spent most of their tiine in
direct Hiovethént tathier than hunting. ‘Wolverines rarely investigated fracks of potential prey,
although they cbmmbﬁly invesfigitEd tracks of wolverines and other caraivores. 177
ddcﬁfnénté& no evidence of wolverines pursuing or capturing live prey.

Evidence of winter foraging was :'cbrﬁmfdhly associated with snow éxbgvétions’."'
Exceptions were investigations of trap lines, foraging af trap sites, and prey remains within

" natal and _ﬁiatéfhai dens, Fox and ci)'ybte sign was normally associated with wolverine tracks
" at winter carcass foragi:rlg"'Si'tés"tﬁriakiﬁg: it difficult to determine which species first discovered
“and Expozseci'tlile'.ca.rcésls. Wolverines rarely remained at foraging sites fqr extended periods
but would oftentimes return to a site. In 1993 and 1994, wolverines excavated elk hides and
" Bones at 4 hunter camp. The camp was used by adult male M123 and subadult female F203 in
1994 as 2 foraging and resting site. In January 1994, adult fei’jriélé F703 dnd subadult male
M913 :r‘em:aihed Near & MOoSe CArcass fo'i‘fi days. The carcass was partially consumed and,
alitfio;ug‘h neither was relocated at the site subsequent to their viéit,';\i?dl’\iet'ine tracks were
found on s;ubéequér'lt' visits to the site. In March 1994, adult female F703 was located at a site
she and her subadult dffspﬁng F803 ‘had used on the same day 1 year earlier. ‘The lower
portion of this drainage, approximately 2 km below the wolverine locations; supported a small
p'op'ula‘ticin'. of wiﬁtaﬁng elk. Six s’tﬁﬂy‘ animals were located niear this site during winter
months. Elk bones were found near this sité in the surmer of 1993, =
" Banci ('1.987) reported that cans'hmi)tiéﬁ of trap bait by wolverines is rate, most likely

due to capture stress, My study animals generally consumed at least 2 portion of the trap bait
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possibly suggesting our box trap design (quelgl_ld {e_t:al. 51995_)‘i§ 19s§ stressful to _;:apped
wolverines. Four individuals remained, near traps for extended periods of time (Table 1.1).
Adult female F822 was phc_)tp_g_r_aphe_};l by remote camera 16 .t_ime;s;a'_c_t.l}g Beaver Creek (SNE)
trap in Dn_:ce_mbg_and_ January _of 1992-1993 I believe her _dependgpce on trap baits was
attributable to her poor physical con@iﬁon. The F;Q.WBU}S.iYB_ use of trap balts by adpl_t.g}ale
M333 appeared to.b_e,bas:cd more o1 qonveniapq: }h?ﬂ_ﬂ@CCS:S‘iFY-_:HG beca;n:-: §1§i]16:_;1 at
obtaining hanging baits by chewing through ropes su_sp_gnding the balts and appgeared able to

ift trap lids to escape, In 1993 he was captured once and photographed 3 additional tjmes at
2 traps within the home range.of M123. In 1994 and 1995 hig distribution sthted to the south
(ses Spatial and Temporal Distribution of the Study Population) where he was capturcd in 3

- different traps a total of 6 times. .During a 4-day period in April 1994, M333 tVfi:.SitE’,d the Iron

... Creek (SNF) trap daily from Which.he:d:rétgg_c‘d bait to a site 300 m from the trap,

. Inexperience at foraging may have prompted 2 subadults to remain near trap baits resulting in

18 recaptures of these individuals (Table 1__.:1_).
- Females with kits tr#w?led extensive distances in search of food. In March 1993, F502

Ieft a well worn trail in the snow to an:e}l_c_carcasg__S.Q Ekm,frpm _h_eg natal dge:n (Flg 2_1._4)_, ‘The
elk carcass had been frequented by canids and possibly other wolverines. E502 hud excavated
an extensive snow den 100 m from the carcass but.the purpose of the den was undetermined.
In March 1994, adult female F703 was captured in a trap 12.2 km from her maternal den.
When my field assistant opened the trap to release her, E703__aF;§;mptEd 1o take_thp trap bait
with her. In 1995, while ﬁsing_t_he same maternal.den, she was :c_captqrgd once and y
photographed by remote camera twice at this same trap. In Apﬁ1_19943 she was located 154

. km from her maternal den-where she fed on an elk carcass.
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Insect foraging sites were used by 2 study animals.” In July 1993, I observed adult
female P602:r011i11g rocks and tearing into rotting logs at the base of a talus area. Ina
distance of 200 m, she rolled 38 rocks and tore into 6 logs. Arits were present at many of the
sites and occurred at 3.4% in scats. In July 1994, while" ground tracking subadult female
F203, 1 observed numerous displaced rocks and several disturbed logs along her trail.

Social Orgarnizaﬁoh

" The spatial structure for the wolverine and it's closest sympatric relatives, the marten
and fisher, appears to follow a pattern of intrasexual territoriality (Ewer 1973, Powell 1979,
Magoun 1985, Arthur et al. 1989, Banci and Harestad 1990). However, the internal -

reproductive and resource partitioning structure driving such a spatial pattern is less apparent.

~~References on ecology, habitat use, and spatial characteristics depict this group as solitary,

‘"based on an apparent lack of gregarious or aggregate behavior occurring outside of mating

" “and kit rearing periods. “Sociality ih these species has received much less attention than has

“'spacing. Too often, and largely in the dbsence of supporting data, solitary is considered. -
contrary to social (Sandell 1989). Buskirk and Ruggiero (1994) reported over 26 published
accounts of home range and no reported accounts of parental care behavior in marten. - They

* suggest parental care likely does not oceur; consistent with a pattern for polygamous - -
carnivores. Direct acts of parental care such as food regurgitation, grooming; or playing may
not be evident for this group of species, but as suggested by Kleiman and Malcolm (1981) and
Ewer (19735, paternal care does not necessarily require direct association; indirect acts of
polygamous males, such as resource acquisition, maintenance, and defense, may also increase

survivorship of young by providing for the future needs of the female.

LIT-00892



108

Excluding association of females with kits up to 6 months old, pairing or grouping of
wolverines was verified 30 instances (Table 4.2). On 2 occasions groups of 3 individuals were
noted. All interactions between adult males and younger wolverines occurred with juveniles
and subadults between 7-14 months of age.

‘Adult male M123 and juvenile female F204 were the most gregarious, with each
interacting with 4 other individuals (Table 4.3). Twenty-four interactions involved juveniles
and/or subadul_ts_interacting with their mother (21%}, the resident male (46%), or as sibling
pairs (33%). Juveniles associated more often with the resident male than with siblings or their
mother, while subadults associated more.often with siblings and their mother than with the
resident male (Fig..4.2). |

In February 1993, I snowtracked 2 wolverines traveling together near 2 of my traps
located on:the east boundary of adult female F703's home range. On 12 February suba;}ult
male M913: was captured and remote camera photographs revealed a second wolverine at the
trap. -Subadult female F803 was captured in a nearby trap 2.days later. On 22 February, F703

‘moved 24.7 km from the west side of her home range to the vicinity of F803's capture site.
FB803 remained near the trap after being captured through 24 February.,, and was located near
her mother twice during that period. From 26 February-3 March, F803 and F703 fet_urned to
the west side of F703's home range where they were located together twice. F803 returned to
her initial capture site .and was recaptured in the trap on 6 March. Her sibling, M913, had
localized approximately 25 km north of his capture site, and north of F703's home range,

subsequent to his initial capture. - Between 4 March and 7 March he returned 30.4 km,
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Table 4.2.. Age and sex stratification of association for wolverines iz central Idaho, 1993-1995.
Adult female-juvenile pairs only include interactions occurring later than September 1st of juvenile

Siblings

_birth year.
= ‘Numberof - = R

Pair Pairings Comments
Adult male - Adult male i resident/transient association
Aduit male - Adult female 3 includes breeding and nbn—breedin_g period
Adult female - Adult female 0 N |
Adult male - Subadult female 7 includes 1 out-year sibﬁng pair!
Adult male - Subadult male 0
Adult male - Juvenile female 2
Adult male - Juveniiemale 3
Adult female - Subadunlt 5 all parent-offspring pairs
Adult female - Juvenile 4 all out-year sibling pairs'

4 all in-year sibling pairs®

! “Out-yzar” describes siblings bom in different years.
._,;3 “Tn-year” deserdbes siblings born in the same year,
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Table 4.3. : Association data for wolverines in central [daho, 1993-1995. Values are percent of
. relocations in which pairing occurred. Data were standardized by dividing number of pairings by
number of relocation attempts in which both individuals were located (Morgan et al. 1974). -

M123 F703 M913. - *"FR03 F203 M104  F204

M123 B -

F703 45

gy g

F803 20.0 27.3

F03 118 o

M104 11.5 ’ 1t

204 7.7 53 R
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F204—— M1 2T o F203"5

Fe0dmmm F70g"

%ofrelomhunsmwhmh wotvannesmfoundpaued — lD 20

*Fig. 4.2, Maximuts spanning tree of closest associates (Morgon &t al. 1974) for wolverines in'central

Idaho, 1993-1995. Identification numbers denote male (M) and female (F) study ammals Superscnpt
denotes resident adult (A), subadult (S), or juvenile (¥). B : T
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to his initial capture site, and was recaptured on 7 March. Later that day, both M913 and
F803 were located near that trap. On 10 March._th.ey were found together 22.9 km north of
the trap. On 19 March, the next telemetry flight, ;:1;/1913 and F803 were found to gether in
F703's home range 23.5 km southwest of their pré;vious location. In early January 1994, F703
and M913 were located to gétﬁé’r for 3 days-near a moose carcass in the southern end of
F703's home range. |

From 16-28 January 1994, I recaptured subadult F203 4 tlmcs On 28 January, adult
male M123 was located 13.8 km SW of her capture site. On 30‘January, he and F203 were
located together in the head of an avalanche chute 15 .9'km. north of the trap. They were
located each of the for]ﬁl?‘_win’g dgys within 700 m of the site until 2 February when they were
found 13.4 km west: ‘é.t asubalpme talus s1te The fo]lowmg day, M123 .was located 23.7 km
farther west while. F203. moyed 9.8 km south. They were found together 3 additional times

during the winter: on 20 Februzry, they were-observed together running across an open slope;
on 7 March, together in a snoﬁ deﬁ; and on 2 April at a complex of dens at the base of a talus
area (see Denning). On 23 December, as an adult, F203 was located in her home range with
M123 and juvenile male M104.

The 1994 kits of F703 may have associated with M123 at an early age. On 3 May,
1994, M123 and F703 were located together on 2 consecutive days 1.7 km north of her
avalanche chute maternal den (Fig. 1.5). The next documented contact bet.ween M123 and 1
of F703's kits also occurred in this area nearly 5 months later on 28 September when M123
and juvenile F204 were located together 2.4 km from the 3 May location. This site had also
been used on 16 August by F204's brother, M104. The reuse of the site by both kits may be

i, -

evidence that the kits were present at the 3 May meeting of M123 and F703.
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W first found juveniles M104 and F204 separated on 21 August. Although they were
commo nly found w1th ofher local Wolve'riﬁes,( {hey'\i?ére not relocated with their mother
(F703) t.hr:ough the remainder of the study. From mid-October to mid-January, the juveniles
were found t.o ge.ther' 3 times, with M123 4 times, and with 'néighbbri‘ngjfermale F203 3 times.
On 18 OC‘t.DIIIJéIi,l M123 and F204 were 1o gether on the west side of F703's home range. On 3
No;enib:ef ‘tliley:ﬁ}e.r.eﬁ 111 the same aréa and Were joined by M104. On 22 November, M123
and M104 had moved 28.5 km east into the home rangs of adult female F203. F203 was
found 3 km from their location. F203 was likely 4 half-sister o juveniles M104 and F204.
The .fOHOWiﬁg:,':?. télér'néizry ﬂig.liﬁs'on'g':aﬁd 19 December found M104 and F203 together. On
29 December they were again together and had beer joined by M123, thereby bringing
o get'h.ér.a' group kreijféséﬁt'ing 3 'gcne"rét{ions'. On4 January 1995, both M123 and M104 'haci
retumcd?_Skm to the wéét Sidé of F703's hore range. M123 rejoined jﬁv&:ﬁﬂe F204 while
V1104 was located 2.6 ki away. By 20 Tanuay M104 and F204 Kad returned to F203's home
. rimge and were located with her! F204subsequenﬂy settled in the area west of her mother's
home range and within the home range of MO13. On 16 April , F204 and M913 were located
together. :éhéE reﬁiéﬁed in M913's home Tranige through the study period ‘while he moved 93
km into the southern portion of the study area.
F703 produced kits in 1995 in the same natal and maternal den complex as the previous
N year. On 4Apnl I located M123 and F7 03 together in the maternal den. "He'r kits would have
been approxmmtely 7 weeks old. On 8 May 2 k1ts were observed with F703. |
N The e;ssc.tﬁblage of immature 'indi:ﬁduals,l and their continted association with resident
Kin, may define a basal level of social grouping for central Idaho wolverines. While evidence

of deiayed' d'ispe:rsai fnﬁy .appékar"'ﬁﬁique, occurrence of males near deuniﬁg females is not.
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~ Magoun (1985) found :malesf near _fegla_les and kits on:_scvgral_gqcasions,_alt_ho_ugh she felt the
association was likely related toi_bre_eg:_l__ingm_._ Wolverine hunters mleand commonly found

.evidence of male wolverine activity near dens in March and April (Pulliainen 1968). H_B_.g’lund
(1966) also described the extended presence _of_a_rq?lg_ wolverine near a den in Sweden.

The length of the parental cla:re _peric_:d_ _cio_[jre_latrcs' ppsiti_y;ly_wi}h thgf: difﬁculty of f(\J_raging

‘technique (Morse- 1980), which may necpss_i;a_t_e__ the de_\;{elgpq.nextl:t of social beh_avioltl‘._ The
evolution of s_p_c_ia]i___ty has most jc_:ft_e__n__t_:een gtttributed_tq ,_in‘qr'e:asedlfom_ging ef_ﬁciem.:y: o
{(Moehlman 1983) and ‘_igzgenera.lly 1dent1ﬁed Wlth group‘]ivh‘l_g_; a :cogditiop wh_i_g‘h chunan and

Malcolm (1981) believe may have fostered the evolution of male parental behavior. While
interaction between resident adults and 1mmature wq:lfvgtjjne:s_ may be incidental, 1t appears

Hanctional in kit leasning and development {assogiation often oceurred at;fofa.gmg_éitéﬁﬂﬂd

. immature wolv_e;ﬁg;gs_ 991391119_513'. returg@d to t_hp_se =Esi_‘m&"s‘)l._ Thf_: tolerance of the res:ic}griltjlmale to

.- the subadults’ extended presence may _hayc{ .ad_apﬁve_ségmﬁc_épc:§. Rerpﬂt?aﬁqn o f th?f
Eenotype may be inhanced by the resident male tolerating, and even ACOF!_PBf?ﬁﬂé in the rearing

-of offspring, rather than competing with them, especially in the context of the low
reproductive potential that appears to be Lil;{gs_gan_t: in the :WQIYEﬁ{lQ. Few offspring are
produced, and age related variation in foragir__lg skﬂls observed 111 I:dgho ._;\?f.f_qh.f_el"_ipe.s!_sug‘gcst

- these skills may develop slowly. . | |

- Presence of the resident male near maternal :dqu:, and in associatiqxl:__with pre-weaning

age kits, implies sociality and famihanty Bc_:tw_e_en mated paJrs As arg_ue:d: b_lelei_J::uan and

- Malcolm (1981), in some cases a female may prqfc_r amale who ;i;;v__e_st_s jn_pa;eq_tal c;a:e oi'er

- one who deserts. The estalql;’_shmer_;t of social bor}_dls“ mjght_ provide :tbg ma}g wit_i; _pr:ef_gr_ential

access to.females thereby decreasing the need for mating competition and spatial defense.
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Scentmarhing
Wol:\rednes »\./'elr.e‘ .snowtra‘ekiced.for 544 km during 30 snowtrackihg s:es'sionjs in which 91
marks were recor;ded. Maﬂts 1r1c]udedurme (61)',% :sé:.{t (IS), .scratches. on trees (:4):,' bites on
trees (3), and:unidenti.ﬂe-d substances (:5).: 'Ur:ine.mark;.s: occurred on objeets, iné:luding Ii\:fe
trees (ei:ther‘.sat:)lings .or at t'h:e: base o.'f. 1ar.ger.‘trees), stumps, or:hum'ps in the s:now, :54 times.
The rernai.ning rnarks vtrere dep051ted on thesnow szurfaoe and did not appear related to any
objectj;Scrfatohing or.hiti.n..g of tree bark 'a.nd: hmbs was riot a]ways assoc'iatec‘iE with other
marrl.cs.: |
.Fre.queney of markmg was highiy x/;arrable amongmdmdual Wolv'eri-nesi On 24 March -
1993, while travehng through the home range of resident adult fnale M1'73 male M333 left no
= 'urlne rnarks in 5 1 km On the same day in 1994 whﬂe travehng through hlS own recently
' .esrabhshed horne range M333 Ieft 9 urine marks in 3 1 km Inhlbmon of scent-marking while
in a neighbor's territory has been shown in foxes (Macdonald 1979) and wo[ves (Rothman and
Mech 1979) On 200c:a51ons 1nd1v1duals unne~marked statlonsused the prevrous year.
-.Tradltlonal use of scentmarks appears commen in some canlds (Rothman and Mech 1979
| Macdonald 1979) and was noted by Koehler et al (1980) in Montana wolvermes
B Scent-markmg posture parhcularly as 1t relates to urmatlon, appears to have social
sign'iﬁcanoe in some'oarnivores;' Arhongst' 'coyotes“mé fre'quen'cy of raised leg urination (RLU)
as o’pp.osed to squat urlnatron (SQU) varies W1th the mdmduals age and sex (Macdonald
1985) R_LUs were also more often assoc:lated wrth travelmg in coyotes than were SQUs
| (Wells and Bekoff 198 1) Peters and Mech (1975) reported that SQUs were commonly
assoc1ated w1th sohc1tous 1nteractlons whlle only hlgh rankmg individuals show RLUS. Ralsed

1eg urination appears to be uncommon in wolverine. Snow—track im‘p'ressibns at urination sites
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suggested that when marking near large obiects, such as trees, wolverines backed-up and
squatted near the base ot the tree, .or would elther chInb a short d1stance up‘ the tree or “st.md
on hind legs against the tree dlld unnate On smdll objects such as seohng trees ]mes, or
humps _1_1_1_..t_he snow, yvolvennes sonetted over the oo_]ect tor_unnate.r .. Wolvennes would
oc_casions%ly stand on hind legs agalnst a snpting.andbrosdcest urinate wh1ch could gtve an
imptess_ion of RLU _ Ma.goun (198_5) reported w1tnessngLUby a. [nsle t;volyerine, and
ev:idenc_e of anather incid_ent where RLU appeared to be the only tnethod of bro adcast. |
Remote camera photographs of wolverines urine-nlarking traps show that individuads nt;ould
‘ _occasionja]ly plztoe a raised l‘e_g&;onthe objectﬂto be n_tar:lted, gmng _the impression _o.f RLU

. althougt_t a sqnat_ttng posture was_elways etriden_t. N -

Common to allmuste]ids is 2 pa.ir of anal sacs (Pocock 1921). Haglund (1966) and

L temtonahty whﬂe others contend its use is pnma.nly a fear—defense mechamsm (Krott 1959

Ewer 1973 Long 1987) Koehler et al (1980) descnbed all scentmarks assocmted w1th

~ Montana wolvemnes as musk" makmg no mentlon of unne marks Although unne was the
primary IIlrlI'klﬂg substance in dICth Alaska Mauoun (1985) suggested that the ventral gland
and anal sacs were pro bably used for scent-rnarkmg In Idaho tnusk]ng (evaCuanon of the
anal gldnds) was common m traps and usua]ly occurred dunng atternpts at immobilization.
Attemnpts to tnanually EXPIESS, contents of the ctnal sac for collectton usua]lgf fonndittte .sac
empty. Contrary to Krott 8 (1959) descnp'oon ot wolvenne anal sac secrenon as very
smelly”, tield personnel found the odor nnld a.nd non—offenswe Muskmg had httle ei'fect on
field personnel md may notheve_a_lnvays been, noted? B_oth anal nmskmg and ormanon are

associated with raised-tail posturing in wolverine (Clint Long pers. commun.). When released
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from traps, wolverines always left with an elevated tail. OF S collections of scentmarks of
unidentified origin, only 1 smelled similar to the odor of anal sacs.
Limited behavioral evidence suggests the presence of abdominal scent glé_uids in some
Iflilste}ids. Erhngc et al. (19=.82‘)'deséribe anal dragandbodymbbmg in tﬁe stoat (Mustela
enﬁ'inec'i)', the latter of :\a}hich r.eféf; fb the?ﬁbbiﬁgtbf =ihe abdominal Sﬁrfac:éi Whilé :bdth the
Fmﬁér ana marten é.r:e ‘c'ominonlyvféfléréﬁced mthe use of abdominal mbbmg(Haﬂ 1926,
Markley and Basset 1942, Powell 1982, Pulliainer. 1982), I fotnd no reference to any
h obsé'rvfat:ioﬁs of this behax;iof. 'Lo.n:g ( 1'9:8:7) described abdominal rubbmg 4 the second most
commonmarkmg Iznzéthcﬁ,' ' fo.']ldwin'gn' urmatlon in cﬁ.p't'iv'e wolvermes | Magoun (1985)
observed wolverines in Alaska performing rocking motions while straddhngtussocks but she
could not determine whethér the marking involved ventral or anal rubbing.
" “The wolverine has several mechanisms of marking at it disposal and all are Hkely
Fanctional in communication. Others have suggested Finction in loéating cached food
By s ontab Tomoral epacation (ki 3L 1660 shil i sl dng
 defense (Krott 1959, Long 1987). The functiofality of scent-marking in navigation and
onentanou,socmlmtegratmn reproductmn, and terntonahty has .rec':‘eivéd'SUEst'é:mfial
attention in many carnivores (reviewed in Eiséﬁb&rgfilf:d Kleiman 1972,'Stddda'r'f 19‘802_'1;
Stoddart iééoﬁ; ‘Brown and Macdonald 1985), however, it has riot been well investigated in
iEr:\:f»'.ol\'fe:rjne. ‘LéyﬁinS.éﬁ'(iQES) noted that attention is "c:'d'iﬁlsncfmly'f‘ocuSéd:‘oﬂ repulsive forces
 within .mmnal térﬁtdﬁeé and that little attempt has besn tnade to study counteracting forces
and modes of behavior that aliow a population of solitary individuals to maintain contact with
each other. Informatlonregardlng aspects of 1dent1ty as well as clues to an animal's sex, is

hkely contained in many carnivore odors and is I‘IJriobaBiy"ﬁkley to wolverine lbéadng each other

-
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) a.nd spaﬁaﬂy Qrientjng tnemse_ly_es _(_Macdio_ngld 1985) The frequeqt;y_o_f_hjc_crac_tion by as few

as 10 wolverines in an area _o_f _nee}rly 2_,QO_Q km1 seems too__:g:reat t?’, have p;curred by chance.
) :Behavip}‘ . | |
Fielq work provided only ]jmiged oppprgt:uni.t;_’tq qbse_rvq wolverine behavior. Although
several_gttpmpts were xz_qadc_to track :Q.I_ld _q;onitor_wolyeqnc_actiyitigs, wolyq{ing; were rarely
unaware of the 0 tjgscn}@a_rsc presence.. Whenstartled, .Wq:lve;‘j:ncs‘ _;fap.idly left_t:h_c site with little
opportunityﬁ for 9?55@"’.?@99-- When a yqugﬁge's 1mt1al detection of human presence was less
abrupt, individuals commonly s;_archga_d_thc air for scent, occasionally standing on hind lags to
0 50, and often yoealized before leaving an encounicr. A rased tal posure always was
. churateristc of larm,

During attempts to capture }dt;, fc::r‘la]c_s.: were _s_t;:png}y soli}c;_it_pu_s gf young. Whﬂe .in
pursuit of  faryly group the female would respond to kits falling behind by stopping to wait,
standing on hind legs m view kits, or by returning to them. Females did not confront field
- personnel during kit capture and handling but they continuallycircled the processing st
prompty rening £ the K nce huans i . n Mrsh 1994, FT03 wasrecsptred i
the Sheke Croek trap 13 fm from her materngl don., F703 fesponded 0 attempts to relesse
her by lunging aggressively at field personnel, | - |

Trapped wolverines reacted to human presence with various posturing displays.
~ Response was ;ip_t_ predictible for md1v1dudlsat recaptures _a.l‘tho‘ugrh fﬁ:p:il_g.le_s‘;_we{e ggpze_rge_ﬂly
- more aggressive than malesWolvennes were gen@ra:lly; sgl;gil{ed whﬂe ﬁeldlp_elﬁom_lel were
present at traps, often yopgli_zing m response ;0_19ud sqqpﬁs pggji@gurj:@nce pf the trap. When
the trap lid was raaseddunnglmmobﬂlzanon aitt.ernpts,i._waygﬁngs_no;p?aj}y cpnfrgntgd_ ‘thq -

opening with an opened mouth growl or qmck lunge and snort but they rarely attempte.d
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escape and usually retreated to the rear of the trap. When presented with the jab stick, used
for immohilization, wolverines responded by either biting or attempted to control the stick by

pushing it aside or pressing it to the floor of the trap with a front foot. On his first 'éapture,

subadult male M913 reacted to immobilization attempts by presenting his ventral surface in an

apparent submissive posture. Se?eral indi'\'/idu:ils,'ijic.luding 2 adult males and a subadult
female, responded with a lowering of the head and shoulders followed by a rubbing motion
similar to the cdmmonly observed Béhavibf of a dog rubbing its shoulders, neck; and back on
some odoriferous site on the gfdund. ‘Wolverines dlsplaymg this 'p‘o:smre would occasionally
rolt cbmﬁletély on their back pﬁshﬁng themselves with hind fest, often exposing their ventral

surface. This behavior often culminated with the individual lying relatively motionless on its

‘side. Trap[;éd: individuals commonly redirected aggres's"ic')‘n'by'bi":ciﬁg and clawing at trap bait.

'Most interactions between animal pairs involve a signal or display from one individual

% which in some way modifies the behavior of another (Krebs and Davies 1981). Fox (1975)

" sugsested that increasing complexity of the visual display repertoire in canids is correlated

with increasing sociability. Signals evolve from selection pressures which increase their
effectiveness in altering the behavior of feactors (Krebs and Davies 1981). 'Iri‘EerprEting= the
functionality of wolverine 'pdstufing' may be less important than recognizing its presence as

suggestive of sociality.
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V. HABITAT USE |

RESULTS .

- Random use of 6 cover types was tested for 13 wolverines_(Table 5.1). lCDmpariSOn of
habitat use to __availabi_]ifcy_ sugge_stec_l_ t_hgt Woly_edg_es did not select cover types or aspect at
random.

Montane coniferous forest types constituted 66.0% of available habitat and accounted
for _7(_).2%_qf wolverj;;g reloc_:ationsk (Tabla 5.2). The;f; was an inyer;e ;elgti_onship bctween
- seasonal use of Dpuglgs_.—ﬁ__r_ aqddlpdgepole ping, w1th Dpugigs_ﬁ; prefqu_;l m summer and
lodgepole pine favored in win;e;_ gT:able 5.2).. Sh;};b/ g_rass_a;ld pon_darqs_quil}e_ constituted
_.-Sma.]lc; proportions of female than male t}omq ranges (Tablc '5._1)“which pr_obab}y reflects the
wide-ranging behayio;.pf @ales. Subadult (F204? M814, M913) hor;_le ranges contained
-higher proportions of shrub/ grass _t)fl?_fi_zslztﬁl‘f}ﬂIhOS?Q!f _adul_t‘s_ (Tgble_ 51) Wolvc?rin_es were
. located in openings, defined @.S_B.T_.'._ly:b.ljﬁﬂlf in t_hc—\;. canqpy‘_;e:su_lting. man Qbsc;—yab_l_g ch_apge m
understory cgmposiﬁo_n; on 34% of relocations "a:il_d_'wt;_rc__lgcated in burned areas 34 times.
. Three wolverinqs ys{erellqc_:at'e'd in l_q ggi_ng areas, 1_ in anold _clegl_rcut and Z‘ne_ar‘active_:_s_ales.

When cover, types were ;q_ombigegi into 6 types, _tzh.e:_3 lgvgls of agg;ysis_prod.uc:ed sirnilar

results (Table 5.3). A significant preference for rock habitaté. was evident m summer an d
montane coniferous forest types in winter (Table 5.3). Rock was used mor.e than alllother
cover types in summer with preference most evident at level 2 (Table 5.3). Montane
coniferous forest types wer.e used more than all other types in winter, but use was not
significantly different (B > 0.05) than parks in level 1 and 2, or parks and mixed alpine in level

3 (Table 5.3). Rock types were avoided during winter at all 3 levels (Table 5.3). Use
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Table 5.1. Cover type c1a551ﬁcat10n and poohng for habltats in cenrral Idaho wolvenne pI‘D_]E:Ct study
area, 1993. ‘ S o s ,

COVERCLASS . FIRSTPOOLING  SECOND POOLING

 Uban _ (deleted) . (deleted)

é_gd&ﬁulture T ‘ o (deleted) T o : ".(deleted)

- Foothills grasslands - e B
'Mesic upland shiub " 'Shrub/Grass | Shrub/Grass -
Xeric shrub - T
Broadleaf forest'(Papulus sp.) oo e
Ponderosa pine o “ ‘Ponderosa pine <72 Ponderosaping : .0 ..

‘ Mlxed Xeric forest
- ponderosa pine
.- juniper (Juniperus sp.)

. .Lodgepole pine . Lodgepole pine
' Douglas-fir/lodgepole pme _ Douglas—ﬁr/lodgepole pme
. Mixed mesic forest Douglas—ﬁ: B
-~ Douglas-fir Como Montane coniferous forest

- Engelmann spruce

- Mixed subalpine forest = 7 ‘Mixed subalpine forest
- “subalpine fir ; Ll

- Douglas-fir

-Engelmann spruce - - S
Subatpine fir - g o Subalpme fir

** Montane parklands and éubalﬁine ‘Montane parklands and subalpine .- Montane péfkléﬁ& and.
) Meadows meadows - | subalpine meadows

Mlxed alpine forest ~ Mixed alpine forest

e Mlxed aipme forest (WhltebEIk
‘- ping) 3 g
lexed barren (< 15% forest shrub : ‘

o herbaceous, cover)

. Exp_nsed rock. - - - _"Roc:k Reck™ ™
" Snow L S '
Water o : o (délﬂﬂd) Pl (deleted')‘
. Cl:Dl-ld‘ S S :_(deleted) S (dﬂléted) ST
Cloud shadow : - : (deleted)‘ (deleted)
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Table 5.2. Percentage cover type composition pooled for 13 wolverines within 3 scales of use and

“availability in central Tdaho. Level 1: within merged 99% home range polygons, Level 2 w1thln

individual 99% home.ranges, Level 3: within individual core home ranges.

LEVEL1 -3 : _ .

B . Use-Summer Use-Wmter

Cover type Available Mean SD Mean SD

- Lodgepole pine =~ - : 14.86 995 871  18.82 9.25
Douglas-fir/lodgepole pine 8.97 0.84 1906 - 1829 112.50
Mixed subalpine forest: 11,78 13.60 . 831  14.25 10.34
Subalpine fir 10.25 1242 675 | 1293 6.25

" Douglas-fir - SR 22.82 16.79 12.60 - -12:02-.6.61
Mixed alpine forest (wh1tebarlc pme) 4.91 =925 T3 688 8.5
Parklands and subalpine meadows . 8.55 6.45 5.88. .. 6.63 ..4.37
Shrub/grass 12.77 449 558 416 571
Exposed rock/barren 5.45 1639 976 3,16 555

~ Ponderosa pine 1.64 0.80 200 ~ 287 3.84

LEVEL 2. ¢ S

e . Available Use—Summer‘ +.. Use-Winter

Cover type Mean SD Mean SD Mean SD

Lodgepole pine . 1346 337 995 871 = 1882 9.25

_ Douglas-fir/lodgepole pine 1 112:54 547 9.84 9.06 7 18,29 12.50
" Mixed subalpine forest 13.73 512 13.60 831 1425 10.34
Subalpine fir - 12.55 270 1242 7675 1293 6.25
Douglas-fir S 18.32 7.92  16.79:12.60.:::.12.02 7 6.61
Mixed alpine forest (whitebark pine) 641 419 925 773 ..:688 8.15
Parklands and subalpine meadows 7.38 154 6.45 58812063 437
Shrub/grass 8.35 391 4.49 4::5.58 = 04116 571

_ Exposed rock/barren -::6.30 473 1639 976 ..3.16 .35.55
"'Ponderosapme o “‘093‘ 0.94 " "0.80 "2.00° ~2.87°3.84
B ‘ : Avallable- .2 Use-Summer:... .. Use-Winter

o Cover type - Mean_SD Mean SD Mean: . SD
Lodgepole pine 12.77 4.67 .~ 9.32.,9.07  21.86 14.03
Douglas-fir/lodgepole pine 1226 643 936 923 1650 14.39
Mixed subalpine forest, 1348 641 1293 848 ~ 13.16 9.72
Subalpine fir 13.74 413 1150 6.17 " +14.227 9.97

- Douglas-fir : 17.61.9.71  17.88 1490 10.73 9.32
Mixed alpine forest (Whltebark plne) . 7.64 621 884 7.10 591 .. 7438
Parklands and subalpine meadows | 786 237 662 640 649 6.78
Shrub/grass 619 477 427 525 475 7.6
- Exposed rock/barren: . 774,746 1849 1195 o303 4.39
Ponderosa pine 0.73 0.81 0.80 2.26 336 4.67
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Table 5.3. Cover type ranking matrices for wolverines in central Idaho based on comparing
_proportional habitat use from all relocations to habitat available within merged 99% kemnal home range
polygon for all wolverines (Level 1); proportional habitat use from all relocations to ‘availability within
individual 99% home ranges (Level 2); and proportional habitat use from relocations within core home
ranges to availability within individual core home ranges. Signs in the matrix represent greater (+) or
lesser (-) use between cover type pairs; a triple sign represents significant deviation from random at P
'« 0.05, Ranks are decending from cover type of highest use based on number of pesitive signs within
"a cover type (Aebischer et al. 1993). Cover type abbreviations: shb-grs = shrub/grass, p-pine =
ponderosa pine, montane = montane coniferous forest, alpine = mixed alpine, parks = montane
parklands and subalpine meadows, rock = exposed rock/barren.

x*=48.45, 5 df, P = 0.000

LEVEL 1 - SUMMER

rock -

shb-grs . p-pine .. . ~montane - : -alpine . . parks - rack Rank
shb-grs + - - - - 1
p-pine - - e - - -0
montane + -+ - + - 3
_alpine R L + + B ¢
et B R i i i 2
rock +H +++ +++ + + 5
r’—28 30, 5 df, P =0.000 LEVEL 1 - WINTER
' "“‘shh-grs’ ' 'p-pine = ‘montane ° “alpine parks ~rock - “Rank
shb -g1s - e - - + |
ip-pine St -— - - Tt g
~ montane ++ +H+ +H + -+ 5
alpine o S R - IR T - coikern 3
parks + + - + ++ 4
rvrack - L s -o- - — G 0
x'=3193,5dfP=0.000- . it _LEVEL2 - SUMMER SRR
shb-grs p-pine montane alpine parks rock Rank
sb-grs .+ T R I
p-pine - ‘ - — - -— 0
-montane B NI E Gl T e A+ 3
aipine. i Hae Lo G e i "
parks + o - T e 2
X = 27,14, 5df, B = 0.000 LEVEL 2 - WINTER
o _ ~ shb-grs  p-pine montane alpine parks rock Rank
shb-grs e e P R N TFER) "
p-pine .+ - - + 2
montane © - e T + B 5
alpine + + — - + 3
parks - £ o - L e 4
- -— - - 0
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of ponde_tolse pine and shmo/gress _typ:es. re_lnl_:eel 1oy_v at e_llilkevei_s and seasons, although}both
were used more than rock during winter n Levels 1 and 2, i only pondetosa used more
than fock atevel 4., o |
.Northerly ..aspeets .were p.referrec.l m. both summer and winter. North aspects were. used
51gn1ﬁcant1y more (_ < 0 05) il summer thdn L othe.r asneots e:tcept northwest.and east
(Table 5.4). North and northwest aspects were. used SIgmﬁcantly more (_ <. 0 05) than
: southeast,.durmg wmter, with no othe; detectable dlfferences in aspect use. 4. -
DISCUSSION
Hornocker and Hash (1981) found 70% of wolverine use in medium to scanefee‘fﬁmber.
' "'Southoentfal Alaska wolverines ‘pfefe’rréd' spruce (Picea sp) dnﬁng’winter ‘and rocky areas
durmg summer (Gardner 1985) ‘:‘:_ Malewolvermes m T{ntton preferregt eonifefo u;s:’:hnbitats in
winter and avoided a.lpine talus in summer (Banci [987). Whitman et al. (1986) found it"o,‘rest
types were avoided by.wolverines. durlng summer _in soutt.l-.oentral A]aska_ s
‘. : -Ptefefence for higher clevation habitats. d,ﬁri,ug summer may be retated. to thedvmlabﬂity
of prey spec:les (Gardner 1985, Whltman et al 1986) or human avozda.nce (Hornocker and
Hash 1981) while Iower elevatlonal forest types commonly assoomted w1th wild ungulates
h'kely provide the highest carrion availability. Banci (1985) felt that lo\gv rodent avml_abﬂlty in-
s'nbalpine habitats in Yukon may have accounted for avoidance of these areas by male
_wolv,erm;&_ - : e S E
' Mo}n_tztmt"wolverines were reluctant'to cross openings such as clearcuts or burned areas
(Hornocker and Hash 1981). Idaho wolverines commonly crossed natural openjngs_e_ncﬂl: areas

with sparse overstory such as burned areas, meadows, or open mountain-tops. Eight L

wolverines were relocated in burned areas at least once. M913 was located 15 times in 4
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Table 5.4. Aspect ranking matrices for wolverines in central Tdaho based on comparing proportional use
of aspect from all relocations to availability of aspects within individual 99% home ranges. Signs in the
matrix represent greater (+) or lesser (-) use between aspect pairs; a triple sign represents significant
deviation from random at P < 0.05. Ranks are decending from cover type of hlcvhest use basecl on
number of positive signs ‘within a cover type (Aebischer et al."1993). i i

=23.28,7df,P=0.002 = o s T s SUMMER o
N NE E SE S SW 4 NW Rank
‘N : O e RS = = ST A 7
NE - + + -+ + - + 5
E i —l R +- sz +. 3
SE - - . . - - - 0
.8 - - - o - - - 1
SW - - + + + — + 4
W - A+ + Ct o+ C + 6
N ~ T ; i o i : )
* =42.06, 7 df, P=0.007 S " WINTER
N -NE E SE S SW W NW  Rank
C N % T T ) = T T o
NE - + + + + + - 5
SE -— - - + - + - 2
: S I S LR e T YRS I sLTa _ - 0
SW - - - + + + - 3
i SWOU T i e ped e e T o e I PO TR 1
~ NW - + + e+ + + + 6
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different burned areas over 2 years. In September 1992, I ground tracked F602 as she
travele;d_ _tgh_mu'gh _th_e s_ti]l Smolde_@ng_@o_unty Lme _Fir_eﬁ (BNF) burn area. _In_ July 1994}_1
| obséwcd M913 ft-)ilo:wing.a éx‘;)",upﬁbf >2031kthroughanarea thathad bumed?. years éﬁor,
During hlS subadult year, M913wasrelocated 7 tu‘nes m an old burndevmd d_f Dvcrstory
Extirpation of the wolverine through the eastern provinces of Caq;dg and the
midv.v'.ésternﬁ.. S most ]jkely'coiribided with "t:hé 'wéétw:ard' advan;emant df civilization (Banci
1994). Throughout its North Améﬁcan range, the wolverine occupies a wide variefy of
habitats, although the character of wolverine habitat most readily apparent is its isol_a_tion from
the presence and influence of humans, Habitat used by the wolVerine, such as vegété_tive
commumtlesthat supporta prey base a:ad 1andscape featuressmtable fordennmghdbﬂat, may
©be as useful fdf their 1solat1onas f_gr. the]r c;th;r" attrlbutes Assuch,whatls viéwe.:c:l_.as |
wolverine habitat may define what is available more than, or as much as, what is préferred.
| Hatler (1989) commented th:atr no particular habitat components can presently.'_ba singled
out spcciﬁca]ly for wolverines, and added tﬁét reduction of wilderness "refugia” thfoﬁgh
accoss and alienation for fimber and mineral exiraction may b the greaiest threat to locl
population viability. The wolverine has persisted in southwestern Alberta despite extirpation
elsewhere in the province largely because of the presence of large refugia in the form of
National Parks (Banci 1994).

The discovery of fossil wolverine remains in coid desert environment; of southern Idaho
(White et al. 1984) may characterize the species' adaptability. Overharvest and displacement
by humans may have forced the wolverine out of lowland habitats now altered by agriculture
and urban development, and into the more isclated tracts of its ﬁreseut day distribution. The

absence of wolverines from historical ranges may be related to human activity as much as
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from reductions in habitat. As transient wolverines (Lisually"ybung dispersing individuals)
attempt to colonize or travel through areas of human habitation, their probability of survival

may be low.
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VL. SUMMARY AND MANAGEMENT RECOMMENDATIONS

Summary

This study established presence and described morphology, ecology, spatial
characteristics, and social organization of a wolverine population in central Idaho. Wolverine
body mass was smaller while morphology and pelage characteristics were consistent with
distribution-wide traits. Individuals established site tenure and were spatially segregated
within sexes. Spatial requirements were the largest recorded for the species with male home
ranges averaging 1,522 km® and female home ranges averaging 384 kmm®. Population density
was estimated at 1 wolverine/198 km®. Three of 6 reproductively mature females produced
kits during the study period for a reproductive rate of (.86 kits/female/year. Females selected
subalpine cirque habitats for natal and kit rearing dens and were sensitive to human
disturbance during kit rearing. One female produced 3 litters in 4 years using the same natal
den in consecutive years. Foraging sites were shared with association most prevalent between
the resident adult male and sexually immature resident offspring. Offspring did not disperse
until sexual maturation with 2 males dispersing over 185 km. Seven study animals died over
the course of the study with 50% of the mortality attributed to predation. Subalpine rock
habitats were preterred during summer and montane coniferous forest habitats were preferred
during winter. Carrion related food items comprised 46% of the diet and were used in similar

proportion during both summer and winter.
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Management Recommendations
In the United Sictcs; wolverings :n.lay b harvested o’m& in Alaska and Montana. Outside
of these J.rcas a lack of basic information on wolverine distribution and habitat requirements
has .rccu.ltcd in little management =hcycrid'..admin'ictra’t’ivgc prc tection. Hatler (1989);:sﬁg gested
that apb.rc‘pri.a’tcly tcsbcnSi\}é managcmcntwﬂl require a better kuowledge of the I..lB.tLl.I‘E:,
extent, and ct':n.‘l:cla'tcs':cf.vwal\«'f':fijic= occurrence Zielinski and Kucera (1996) argued that
" distributional Surveys are essential tc'thc'gc'ﬁératidﬁ of habitat-relations models, in the
evaluation of land-use changes and the effects of human density and disturbance. Surveys
shculdfccus dc dc.tcrfniiﬁ'ng ocelrence and may include snthrcci{ing surveys or remote
camera baii:::.iécsn'/cys (Zielinski and Kucera 1996). Winter acial siirveys of potential denning
' habltat may prowdc an alternative to ground methods. ‘Female wolverine in Tdaho located
:".L."}:épi'c&uctivc dcns 0n ncrthcrlyaspccts in isolated subalpmc talus circp.ics'.j: These sites
- gcncra]ly lackcdcvcrstorycauopy allowmg sniow trails of females 'tfa;rcljﬁg to and from the
fiatal den to be visible from aircraft.
" “Protection of natal dcnniﬁé'ha.bi'tat from human distirbance is eritical for the persistence
of wolverins in Idaho, Th clear association between wolverinie presence ind refugia may be
| strongly linked ‘tcpa:l}.id.c of aifa:ﬂ'ﬁaclc;nithl'dcﬁniﬁg:hébit.at ciﬁtsidc'prctcctcd areas. Tdaho
Wcllv'crihcs sclcctcdspcmﬁc .ii‘ata'lé aud kit rcafiﬁg'héﬁitat a_nd rcsﬁcnﬂcd ncgétiirclito' human
disturbance near these sites. Technolo gical advarices in over-snow vehicles and increased
interest in winter recreation has likely displaced wolverines from potential denning habitat and
will continue to threaten what may be a limited resource.
Vegetative characteristics appear less important to wolverines than physiographic

i, -

structure of the habitat. Montane coniferous forests suitable for winter foraging and summer

LIT-00914



130
kit rearing may only be useful if connected with subal_pir}g cirgge:habitats required for natal
~ denning, s_ecg_;i_ty areas, and‘su_mm_e_;:fqraging. __ In a;i_.ditioln:, these l}abi_tat_s must be available
durmg the proper season. Suba._}pi%e cirque areas j_p:_tpq_[‘!lal_lt fQF;n",“ta;. denmng may be made
unavailable by:winter;iregregtiq_r:ml.E_Lctfi_viti_a_s._ Cgr;versely,_high_pq_ad_ dcns:it%¢s, tlmber sa_lg:s, or
housing developments on the fringes of subalpme habitats may re_dupe)p_o_tyeqt:ial for winter
foraging and kit rearing and increase the probability of human-caused wolverine mortality.
A close relationship emsts bf\eth:t;;lﬁ_‘,\_’voilvcrme} and qggq._t_la;e presence. Uggpla;g pam‘on 18

-8 primary food ftem, and activitics that decrease large mammal populations may nogatively
affect carrion %yajlab‘i]ity.:_ﬂ__ﬁx:ce_gsi\{g hunter harvastmg and _logs q__flunﬁgulate_ wmtermg areas
.. (Banci 1994) as well as disp}gcelgleqt of qupla}e_;mpgpulat‘ippg dge__t_o exc;_ssiye_ Lirqltjit;:.];h'arvest
‘and urbanization may ?l_dV_f_SlTS{SlY: nnpdctwolvenncs Un ggla_t_e; wounding }j[;qrta]_i_ty‘ from
hunting and hve;}:gq_qgizlo_sses on pubhcgrazmg :a]loit;'gjgagn_t.s q}os‘tzli.kely pl:'_ovid__cs a c_q{\r‘n_‘sis.tgnt
+ carrion source,; Management practices that reduce the presence and opportunity for carrion
availability may impact wolverine foraging success. . |

- Refugia may be most important .izrkprqvid_in_gf avaﬂabﬂltyand protection of reproductive
Genning habitat. Life history requirements of the wolverine are tied to the presence and
stability of ecosystems lacking broad seale human influence.. Dispersing wolverines in Idaho
traveled over 200 km following routes across i?Dlﬂtﬁd subalpmehabltat _Hal;_itétz él_tf_:rgtion

~may isolate subpopulations increasing their susceptibility to extinction processes.
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