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ABSTRACT 

A study of wolver1ne (Gulo ~) ecology was conducted w1th1n the 

upper Sus1tna Bas1n 1n southcentral Alaska between May 1980 and Apr1l 

1982 The study was 1n1t1ated 1n an attempt to 1dent1fy potent1al 

1mpacts of hydroelectr1c development on the wolver1ne populat1ons 

Twelve wolver1nes (10 males) were f1tted w1th rad1o transm1tters and 

relocated 153 t1mes The mean w1nter and summer home ranges for adult 

males were 353 km2 and 385 km 2, respect1vely Adult male home ranges 

were pr1mar1ly mutually exclus1ve, hav1ng an average overlap of 4 2% 

between ne1ghbors On an annual bas1s, wolver1nes appeared to select 

spruce cover types, th1s select1on was strongest dur1ng the w1nter The 

most 1mportant foods to wolver1nes were carr1on of ungulates (w1nter) 

and ground squ1rrels (summer) The wolver1ne populat1on 1n the Sus1tna 

Bas1n dur1ng the study per1od was not heav1ly explo1ted by man and Nas 

secure 

111 
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INTRODUCTION 

S1nce 1970, there has been an 1ncreased focus on resource 

development 1n Alaska Human act1v1t1es and 1ntens1ve land use appear 

to have detr1mental effects on res1dent wolver1ne populat1ons (van Zyll 

de Jong 1975, Hornocker and Hash 1981) St1mulated by these concerns, 

two wolver1ne proJects were 1n1t1ated 1n Alaska The f1rst of the 

wolver1ne f1eld stud1es began 1n 1978 1n the Nat1onal Petroleum Reserve 

1n northwestern Alaska (Magoun 1979, 1980, 1n prep ) Magoun's study 

ma1nly used rad1otelemetry, and efforts were concentrated on collect1ng 

data on home range, soc1al hablts, food hab1ts, and populat1on 

character1st1cs My study, st1mulated by the proposed Sus1tna 

Hydroelectr1c ProJect, was des1gned to collect data wh1ch could ass1st 

1n the pred1ct1on of probable 1mpacts on the wolver1ne populat1ons The 

maJOrlty of the data was collected by follow1ng marked 1nd1v1duals by 

rad1otelemetry My ObJect1ves were to 

1 determ1ne home range s1ze and seasonal movement patterns, 

2 determ1ne hab1tat preferences and food hab1ts, and 

3 determ1ne the age of harvested wolver1nes 

In Alaska, pr1or to these two f1eld stud1es, data collect1on dealt 

predom1nantly w1th harvest numbers, wh1ch were tall1ed through bounty 

payments and then, after 1971, through harvest seal1ng documents In 

add1t1on, 1nformat1on concern1ng breed1ng b1ology, age structure, and 

food hab1ts was collected from carcasses (Wr1ght and Rausch 1955, Wr1ght 

1963, Rausch and Pearson 1972) 

1 
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There has been a dearth of wolver1ne research throughout the world 

Past stud1es, ma1nly 1n Europe, have ut1l1zed snow track1ng (Haglund 

1966, Pull1a1nen 1968, Myrberget 1970) In North Amer1ca, a 5-year 

(1973-78) study us1ng rad1otelemetry was conducted 1n northwestern 

Montana (Hornocker and Hash 1981) That study concentrated on 

populat1on character1st1cs, home range s1ze, food hab1ts, and hab1tat 

ut1l1zat1on 

The present range of wolver1nes 1s restr1cted to the remote 

mounta1ns 1n the western Un1ted States and northern Canada (Deems and 

Pursley 1978) In Alaska, wolver1nes 1nhab1t forests and tundra areas 

throughout the state except on the Aleut1ans and on the 1slands 1n the 

southeast (Manv1lle and Youny 1965) The wolver1ne has been class1f1ed 

as a wllderness-dependent spec1es (Schoenfeld and Hendee 1978), and, due 

to 1ts secret1ve behav1or, sol1tary l1fe style, and naturally low 

numbers, l1ttle 1s known about 1ts behav1or and status 

The wolver1ne 1s North Amer1ca's largest terrestr1al mustel1d It 

1s generally cons1dered a scavenger and 1ts morpholog1cal and behav1oral 

character1st1cs are adapted to the scaveng1ng l1fe style Wolver1ne 

dent1t1on and skull musculature allow feed1ng on frozen meat and tne 

break1ng of large bones (van Zyll de Jony 1975) Also, 1ts extens1ve 

movement patterns allow 1t to search effect1vely for carcasses Krott 

(1959), Haglund (1966), and Hornocker and Hash (1981) have reported that 

wolver1nes are not eff1c1ent hunters, as they do not possess the stealth 

or the speed that character1zes the eff1c1ent hunters among the Fel1dae 

and Can1dae In the summer, wolver1nes apparently are omn1vores, 
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feed1ng on b1rds, 1nsects, berr1es, small mammals, and carr1on (Kratt 

1959) 

In Alaska, wolver1nes breed between May and August (Magoun and 

Valkenburg 1983) Rausch and Pearson (1972) reported an average of 3 5 

fetuses per pregnancy, however, Magoun (1n prep ) found average l1tter 

s1zes for northwest Alaska of only 1 8 k1ts Female wolver1nes are 

lnduced ovulators and also have delayed 1mplantat1on The blastocysts 

1mplant pr1mar1ly 1n January or February, w1th partur1t1on pr1mar1ly 

occurr1ng dur1ng February and March The per1od between n1dat1on and 

partur1t1on 1s 30 to 40 days (Rausch and Pearson 1972) Delayed 

1mplantat1on allows k1ts to be born and breed1ng to occur dur1ng the 

opt1mal sprlng/summer per1od Wolver1ne k1ts develop rap1dly, and by 

November (at approx1mately 7 months of age) they are w1th1n the adult 

we1ght range (Magoun, 1n prep 

Wolver1nes are 1mportant furbearers 1n terms of human 1ncome and 

recreat1on Dur1ng the trapp1ng seasons (November through March) 

oetween 1979 and 1982, ~34, 610, and 464 wolver1nes were trapped 

statew1de, gross1ng $91,314 and $141,660 dur1ng the trapp1ng seasons 

1980-81 and 1981-82 (Melchlor 1982, 1983) No records concern1ng human 

1ncome from the wolver1ne harvest dur1ng the 1979-1980 trapp1ng season 

were collected Elghty-one, 34, and 63 wolver1nes were trapped dur1ng 

the trapp1ng seasons between 1979 and 1982 1n Game Management Un1t 13 

(GMU 13) wh1ch 1ncludes the study area Game Management Un1t 13 ranked 

number one, s1x, and one for reported wolver1ne harvest w1th1n Alaska 

dur1ng 1979-1980, 1980-81, and 1981-82, respect1vely Alaska ranked 
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number 

(Deems 

one 1n wolver1ne harvest 

and Pursley 1978) 

1n all of North Amer1ca dur1ng 1977-78 
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The study area of approx1mately 163,000 km 2 l1es between 62°30' and 

63°00'N and 147°00' and 150°15'W 1n the upper Sus1tna Bas1n 1n 

southcentral Alaska (F1g 1) The area was chosen because, 1f the 

Sus1tna dams are bu1lt, 1t w1ll be d1rectly affected by 1nundat1on and 

1nd1rectly affected through road, power l1ne, and camp construct1on 

The port1on of the study area where the 1nstrumented an1mals res1ded was 

mon1tored the most 1ntens1vely 

The study area l1es w1th1n the Coastal Trough Prov1nce (Wahrhaft1g 

1965) and 1ts topography 1s d1verse The Sus1tna R1ver flows through a 

steep-walled canyon that 1n places 1s 300m deep The canyon g1ves way 

to a plateau of roll1ng uplands wh1ch r1se 1nto the Talkeetna Mounta1ns 

on the south and the Alaska Mounta1n Range to the north Elevat1ons 1n 

the study area range from 275 to 2,100 m There 1s a gradual westward 

decl1ne 1n elevat1on across the study area The area 1s sparsely 

populated and relat1vely 1naccess1ble, as no roads go 1nto the area and 

there are few 1mproved land1ng str1ps for f1xed-w1ng a1rcraft 

Vegetat1on types of the area were mapped by a team from the 

Un1vers1ty of Alaska Agr1cultural Exper1mental Stat1on, Palmer, Alaska 

(McKendr1ck et al 1982) The pr1mary vegetat1on types present are 

forest, shrubland, and tundra Treel1ne, although var1able, rarely 

exceeds 975 m for con1fers and 700 m for dec1duous or m1xed declduous 

and con1fer forests The most prevalent vegetat1on types 1n the study 

area are m1xed low shrub (b1rch and w1llow), woodland spruce, sedge 

5 
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F1yure 1 Wolver1ne study area map. The most 1ntensely mon1tored area 1s shaded 
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grass tundra, mat and cush1on/sedge grass tundra, and open spruce 

W1th1n the Sus1tna R1ver floodpla1n, dec1duous and m1xed dec1duous and 

con1fer forest types are common The extent of each of the vegetat1on 

types 1s presented 1n Table 1 

The study area has cool, ra1ny summers and cold, dry w1nters Snow 

cover 1s usually restr1cted to the per1od of October to m1d-May, 

although snowfall can occur throughout the year The best approx1mat1on 

of a1r temperature and prec1p1tat1on levels for the study area was 

recorded at a weather stat1on located at Summ1t, 40 km northwest 

Recorded averages of temperature and prec1p1tat1on are presented 1n 

Table 2 Strong 1nvers1ons are common 1n the w1nter months as 

h1gh-pressure a1r masses settle over the area, caus1ng cold, dense a1r 

to settle 1n the steep-walled canyons Therefore, a1r temperatures are 

lowest 1n the canyon bottoms (Busklrk 1983) 

The recorded vertebrate fauna of the area 1ncludes 135 spec1es of 

b1rds (Kessel et al 1982). 34 spec1es of mammals, and 1 amph101an 

spec1es (Busk1rk 1983) S1x spec1es of large carn1vore/scavenger 

spec1es occur sympatr1cally 1n the area wolf (Can1s lupus), black bear 

(Ursus amer1canus), brown bear (Ursus arctos), fox (Vulpes vulpes). and 

small numbers of lynx (Lynx canadens1s) and coyote (Can1s latrans) 



Table 1 Hectares and percentage of total area covered by vegetat1on/ 
hab1tat types 1n the upper Sus1tna R1ver Bas1n (above Gold 
Creek), Alaska Data from McKendr1ck et al (1982) 

Percent of 
Vegetat1on/hab1tat typea Hectares total area 

Total vegetat1on 

Forest 
Com fer 

Woodland spruce 
Open spruce 
Closed spruce 

Oec1duous 
Open b1rch 
Closed b1 rch 

M1xed 
Open 
Closed 

Tundra 
Wet sedge grass 
(Mes1c) sedge grass 
Herbaceous alp1ne 
Mat and cush1on 
Mat and cush1on/sedge 

Shrub land 
Tall shrub 
Low shrub 

B1rch 
W1llow 
M1xed 

Unvegetated 
Water 

Lakes 
R1Vers 

Rock 
Snow and 1ce 

Total area' ' 

yrass 

1,387,607 

348,232 

307,586 

188,391 

118,873 


323 

1,290 


968 

323 


39,355 

23,387 

15,968 


394,685 

4,839 


184,358 

807 


65,001 

139,680 


644,690 
129,035 
515,655 
33,549 
10,645 

471,461 

~43,392 
39,840 
25,162 
14,678 

113,712 
89,841 

1,630,999 

85 08 

21 35 

18 86 

11 55 

7 29 

0 02 

0 08 

0 06 

0 02 

2 41 

1 43 

0 98 


24 20 

0 30 


11 30 

0 05 

3 99 

8 56 


39 53 

7 91 


31 62 

2 06 

0 65 


28 91 


14 92 

2 44 

1 54 

0 90 

6 97 

s 51 


100 00 

a Based on maps produced at a scale of 1 250,000 
1 
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Table 2 	 Recorded average a1r temperature (C) and prec1p1tat1on (mm) at 
Summ1t, 40 km northwest of the study area, 1951-1975 (Alaska 
Power Author1ty 1982) 

Average Average 
dally 

max1mum 
temperature 

da 1ly 
m1n1mum 

temperature 

Average 
da 11 y 

temperature 

Average 
monthly 

prec1p1tat1on 

Jan -14 6 -21 6 -18 1 23 

Feb -10 8 -1B 6 -14 7 30 

Mar -7 8 -17 1 -12 4 22 

Apr 0 3 -9 8 -4 7 18 

May 7 6 -1 5 3 1 15 

Jun 11 3 4 3 9 3 55 

J ul 15 7 6 3 11 2 75 

Aug 13 3 5 1 9 3 78 

Sep 8 3 0 1 4 2 65 

Oct -1 4 -8 6 -5 0 40 

Nov -9 1 -15 6 -12 3 33 

Dec -12 7 -19 6 -16 1 28 

Annual mean -3 9 483 
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Wolver1nes were captured dur1ng three per1ods Apr1l und May 1980, 

March 1981, and November and December 1981 Hel1copter capture 

techn1ques (Baer et al 1978, Ballard et al 1982a) were used 

Wolver1nes were captured w1th greater success dur1ng per1ods w1th good 

l1ght cond1t1ons and fresh snowfall Wolver1nes were located 1n1t1ally 

by f1xed-w1ng a1rcraft (PA-18 150) and were 1mmob1l1zed by f1r1ng a 

proJeCtlle syr1nge (Cap-chur equ1pment) from a Bell 2068 hel1copter 

Immob1l1zat1on of wolver1nes (Ballard et al 1982a) was accompl1shed by 

us1ng 0 25 cc phencycl1d1ne hydrochlorlde (100 mg/ml Sernylan, B1oceut1c 

Lab , Inc ) w1th 0 20 cc xylaz1ne (100 mg/ml Rompun, Barrett D1v1s1on of 

Cutter Laborator1es, Inc ) or 0 40 to 0 70 etorph1ne (1 mg/cc M-99, D-M 

Pharmaceut1cals, Inc ) w1th 0 40 to 0 50 cc xylaz1ne (Rompun, 100 

mg/ml) 

I tr1ed l1ve traps s1m1lar to those used by Hornocker and Hash 

(1981) and Magoun (1n prep ) but fa1led to capture any wolver1nes us1ng 

that method 

Captured wolver1nes were sexed, we1ghed, measured, ear tagged w1th 

plast1c rota tags (Nasca West), the1r ages est1mated, and radlo

collared. Measurements taken were total length, neck c1rcumference, 

chest g1rth, and skull length and w1dth Ages were est1mated by 

evaluat1ng the general cond1t1on of the teeth and body (apparent trap 

wounds, scars from f1ght1ng), and by length of testes for males and 

length of teats for females (Magoun, 1n prep ) The wolver1ne was 

10 
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cons1dered an adult 1f 1t was greater than 1 year old and was apparently 

sexually mature 

Rad1o transm1tters (Telon1cs, Inc ) were 1n the 149 440-153 060 MHz 

range and had an expected battery l1fe of 1 year Collars were 

constructed of butyl rubber and had an 1nner c1rcumference of 29 to 

39 em Each collar had a wh1p antenna wh1ch extended 26 em from the 

collar The ent1re un1t we1ghed 230 g 

The mon1tor1ng schedule var1ed dur1ng the study depend1ng on the 

number of act1ve rad1os When poss1ble, 1nstrumented wolver1nes were 

located once per 7 days Inclement weather and other comm1tments 

somet1mes 1ncreased the 1ntervals between s1ght1ngs The maJOrlty of 

relocat1ons were from f1xed-w1ng a1rcraft (Cessna 180 or PA-18 150) 

equ1pped w1th a rad1o-rece1ver scanner and three-element Yag1 antennas 

(Telon1cs, Inc ) mounted to the w1ng struts Add1t1onal locat1on data 

came from trappers who harvested the 1nstrumented an1mals 

Each t1me a wolver1ne was located 1ts pos1t1on was plotted on a 

1 63,360 Un1ted States Geolog1cal Survey (U S G S ) map and date, t1me, 

act1v1ty, number of assoc1ates, topo9raphy, and ve9etat1on type were 

recorded Veyetat1on was class1f1ed to level 3 of the V1ereck and 

Dyrness (1980) class1f1cat1on system 
~ 

Seasonal home ranges (w1nter per1od was m1d-October through March, 

summer per1od was Apr1l through m1d-October) were determ1ned for 

wolver1nes w1th e1ght or more locat1ons us1ng the m1n1mum area method of 

Mohr (1947) Obv1ous dlspersal locat1ons were om1tted from the 
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calculat1ons The enclosed area of the convex polygon was measured by 

use of a compensat1ng polar plan1meter 

Each 1nstrumented wolver1ne was class1f1ed as a res1dent or a 

trans1ent A res1dent was an adult wolver1ne that had establ1shed 

tenure 1n the area Trans1ents were Juven1les and adults that had not 

yet establ1shed resldency 

Ava1lab1l1ty of the dlfferent vegetat1on types w1th1n each of the 

radlo-collared wolver1ne home ranges was determ1ned follow1ng procedures 

outl1ned by Marcum and Loftsgaarden (1980) us1ng the 1 250,000 scale 

vegetat1on maps prov1ded by the Palmer Agr1cultural Exper1mental Stat1on 

(McKendr1ck et al 1982) Wolver1ne use of the ava1lable vegetat1on 

types was determ1ned by overlay1ng locat1ons of the rad1o-collared 

wolver1ne onto the vegetat1on maps If the locat1on fell on a mapped 

boundary between d1fferent vegetat1on types, the vegetat1on type I 

recorded dur1ng the fllght was used I lumped the follow1ng vegetat1on 

types and cons1dered them as commun1t1es due to the fact I could not 

accurately d1fferent1ate between them from f1xed-w1ng a1rcraft mat and 

cush1on and sedge grass tundra. wh1te and black spruce, and dwarf b1rch 

and shrub w1llow 

A regress1on analys1s of elevat1ons of wolver1ne locat1ons and 

season of the year was conducted us1ng BMDP1R and BMDP60 programs (D1xon 

et al 1981) Elevat1ons of rad1o locat1ons were regressed on Jul1an 

date Elevat1ons were standardlzed among the 1nstrumented wolver1nes by 

determ1n1ng the mean elevat1on for all locat1ons for each wolver1ne, 

ass1gn1ng th1s mean elevat1on a value of zero, determ1n1ng the 
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elevat1onal dlfference between th1s basel1ne and each po1nt locat1on, 

and then pool1ng these d1fferences for all wolver1nes by month (Busk1rk 

1983) 

Wolver1ne tracks were followed on the ground dur1ng May and 

December 1980, February 1981, and Apr1l 1982 1n an effort to ga1n 

1nformat1on on food hab1ts and hab1tat use The route of the an1mal, 

1ts apparent act1v1ty, and 1ts 1nteract1ons w1th other spec1es were 

noted 

Wolver1ne carcasses were purchased from hunters and trappers 1n GMU 

13 for $10 per carcass Can1ne teeth and premolars, female reproduct1ve 

tracts, and gastro1ntest1nal (G I ) tracts were collected 

Can1nes and ~remolars were sect1oned at 30~ and 24~, respect1vely, 

us1ng a cryostat (Damon/IEC) Tooth sect1ons were sta1ned and mounted 

on sl1des follow1ng Goodw1n and Ballard (1985) except that the tooth 

sect1ons were 1n the hot hemotoxylln sta1n for 15 m1nutes and were 

ag1tated at 5-mlnute 1ntervals Sta1ned sect1ons were removed and 

r1nsed 1n d1st1lled water for 3 m1nutes, then d1pped 1n the ac1d alcohol 

solut1on for approx1mately 20 seconds for can1nes and 5 to 10 seconds 

for premolars The sect1ons were aga1n r1nsed 1n d1st1lled water to 

stop the sta1n l1ghten1ng process of the ac1d alcohol 

Gastro1ntest1nal tracts were separated 1nto gastr1c and colon1c 

contents To decrease the b1as assoc1ated w1th the trap ba1t, gastr1c 

contents were not 1ncluded 1n the sample unless t,e wolver1ne had oeen 

shot or had been trapped bes1de a natural carcass Scats were removed 
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from the large 1ntest1ne between the colon and the caecurn, access1oned 

by locat1on and date, and a1r dr1ed 

Analys1s followed standard techn1ques used for carn1vore food nab1t 

stud1es (Korschgen 1980) Dr1ed scat mater1al was we1ghed and separated 

by the d1fferent prey rema1ns Food 1tems were 1dent1f1ed us1ng a 

reference collect1on of vertebrate sk1ns and bones The d1fferent prey 

1tems were we1ghed to the nearest 0 1 g on a top-loadlng balance Foods 

expected to have been taken 1nc1dentally dur1ng the t1me the an1mal was 

1n the trap (vegetat1on, trap ba1t) were not 1ncluded 1n the analys1s 
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RESULTS 


Between 10 Apr1l 1980 and 8 December 1981, 12 wolver1nes (10 males) 

were captured a total of 14 t1mes (Table 3) There was one 

capture-related mortal1ty, probably due to an embol1sm or toxem1a caused 

by the dart (Albert W Franzmann, pers commun ) Dur1ng the study 

per1od, 7~ carcasses from GMU 13 were purchased from trappers We1ghts 

and morphometr1c measurements are presented 1n Append1x A 

Home 	 Range Character1st1cs 

Instrumented wolver1nes were located 153 t1mes, pr1mar1ly from 

f1xed-w1ng a1rcraft, between 10 Apr1l 1980 and 15 Apr1l 1981 and between 

18 November 1981 and 1 Apr1l 1982 (Table 4) No rad1o locat1on data 

were collected between 15 Apr1l 1981 and 13 November 1981 due to a lack 

of funct1on1ng rad1os Instrumented wolver1nes were Slghted on 54% of 

the relocat1ons, however, dur1ng the snow months (November-Apr1l), I 

s1ghted the rad1o-collared wolver1nes on 73% of the relocat1ons All 

locat1ons of the 1nstrumented wolver1nes are prov1ded 1n Append1x B 

Ind1v1dual home ranges are presented 1n F1gure 2 Due to dropped 

collars, trapper harvest, or rad1o fa1lure, only one wolver1ne (male 

040) was mon1tored for an ent1re year Theretore, other than 040 1 s, the 

calculated home ranges presented 1n Table 5 probably are smaller than ' 

the actual annual home ranges 

The average w1nter and summer home ranges for adult males (based on 

7 or more rad1o-locat1ons) were 353 km2 (n = 5) and 38~ km2 (n = 4), 

15 




T4ble 3 Capture statistics of 1Z wolverines In the Susltna River 8asln Alaska 1980-81 

Hor~hometrlc measurements {mml 

Neck In It 1aI 
Wolverine 

no Sex Age 
Date of 
capture 

Capture 
location 

Weight 
(kg) 

Total circum- Chest Skull Skull 
length terence girth length width Drug type 

dosage 
(cc) Comments 

040 " 6-7 
yr 

10 Apr 80 Clarence Lk 14 5 876 330 429 194 116 Sernylan/ 
Rompun 

0 25/ 
0 2 

811nd In 1 eye, 
badly worn 

teeth 

040 " 7-8 
yr 

25 Mar 81 Clarence Lk 14 5 H-99/Roopun 0 5/ 
0 4 

041 H 1 yr 19 Apr 80 Fog Ck 15 5 877 346 502 166 115 K-99 2 0 Capture mortality 

04Z f Ad 19 Apr 80 Watana Ck 9 5 806 272 384 147 99 Sernyhn/ 
Rlli'Dpun 

0 25/ 
0 5 

Lactating had 2 kits 

043 1'1 Unk 6 Hay 80 Standing 
Dear Lk 

17 7 876 451 159 115 H-99/Rompun 0 4/ 
0 5 

044 " Unk -7 Hay 80 Susltna R H-9g/Rompun 0 5/ 
0 5 

Not fully lAillobll lzed 
very lively 

050 " Z yr 6 Har 81 Clarence Ht 17 7 960 343 510 138 113 11-99/Rompun 0 5/ 
0 4 

Dispersed after 1 
1110nth 

066 H Juv 13 Nov 81 Chunllna 
H111s 

14 1 928 551 lt-99/Rompun 0 4/ 
0 5 

Needed additional 
drug--0 4 cc K-99 and 
0 5 cc acepromazlne 

067 H Juv 4 Dec 81 Upper fog Ck 14 5 11-99 R0111pun 0 5/ 
0 5 

068 11 Ad 4 Dec 81 Stephan Lk 16 4 K-99/Rompun OZ/
0 5 

All canines and many 
t nc lsors broken 

068 H Ad 2 Apr 8Z High Lk H-99/Rompun 0 7/ 
0 5 

069 F Ad 5 Dec 81 Chuntlna 
Htlls 

10 5 794 416 152 100 H-99/Rompun 0 7/ 
0 5 

070 H Unk 6 Dec 81 Upper Coal 
Ck 

17 3 H-99/Rompun 0 7/ 
0 5 

Gave tt 7 additional 
tnjecttons--3 5 cc of 
H-99 before It became 
tnmobl I tzed 

071 H Juv 8 Dec 81 Little 
Clearwater 

15 9 920 378 52Z 169' 110 K-99/Rompun 07/ 
0 5 

t-' 
()) 



Table 4 Number of locations for radio-collared wolverines monitored in the Susitna Basin, Alaska, 
1980-82 Includes radio, harvest, and dropped collar locations 

locations eer month 
Wolverine Est 

no Sex age Year Jan Feb Mar Apr Hay Jun Jul Aug Sep Oct Nov Dec Totals 

040 H Ad 1980 
1981 3 2 6 

4 
1 

6 5 1 3 2 4 2 1 
40 

041 H Juv 1980 1 1 

042 F Ad 1980 3 3 8 2 2 18 

043 M Ad 1980 
1982 1 

7 6 2 3 3 4 1 1 
28 

044 M Unk 1980 1 2 3 2 2 3 13 

050 M Juv 1981 
1982 

5 
1 6 

066 M Juv 1981 
1982 2 

4 2 
8 

067 M Juv 1981 
1982 1 1 3 1 

4 
10 

068 M Ad 1981 
1982 1 1 3 4 

4 
13 

069 F Ad 1981 2 2 

070 M Unk 1981 
1982 2 3 

5 
11 

071 3 3 

Totals 8 7 20 14 17 21 8 10 7 11 8 22 153 

,_. 
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F1yure 2 lndlVtdual home ranges of the mne rad10-collared wolvennes monttored between May 1980 and 
,_....Apnl 1982 
(X) 



Taole b. Home range s1ze of n1ne wolver1nes 1n the Sus1tna R1ver Bas1n, Alaska, 1980-H2, as 
deternn ned by the m1 mmum area method (Mohr 1947) 

Wo 1ven ne Pen od No. of Home range 

no Sex Aye1 monltored relocat10ns SlZe (km2) Comments 

116040 M Ad 
(7) 

10 Apr 
1!:> Apr 

1980 
1981 

- 40 637 01ed ot natural causes 

116042 F Ad 19 Apr 
12 Auy 

1980 
1980 

- 18 92 Lost contact 

116043 M Unk 6 May 
4 Dec 

19HO 
1981 

- 27 
28 

303 
405 

Lost contact - rad10 ma 1funct 10n 
Included area 1n wh1ch a trapper 
had tracked thls wolverlne before 
trapp1ng (1~ Feb 19HO) 

116044 M Unk 7 May 
9 Oct 

19tl0 
1980 

- 13 401 Lost contact 

1160!l0 M Ad 
(2) 

6 Mar 
25 Mar 

19Hl 
1981 

- 89 Harvested 

116066 M Juv 
(0) 

13 
27 

Nov 
Jan 

1981 
1982 

- 238 Harvested. 
out of area 

An1mal had d1~persed 
pr1or to trapp1ng 

116067 M Juv 
(0) 

4 Dec 
1 Apr 

1981 
1982 

- 10 179 

116068 M Ad 4 Dec 
24 Apr 

19H1 
19tU 

- 13 366 

,_. 
1.0 



Table ~- Cont1nued. 

Wolven ne 

no. Sex Age1 
Penod 

mom to red 

No ot 

relocat1ons 

Home range 

s lle ( km2) Comments 

116070 M Unk 6 Dec 1981 -
10 Mar 198~ 

11 69 

116071 M Juv 
(0) 

8 
12 

Dec 
Dec 

1981 
1981 

- 2 Harvested 

1 The age, 1n years, 1s 1n parentheses 

N 
0 
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respect1vely (Table 6) The s1ze d1fference was not s1gn1f1cant (p < 

0 OS) Male wolver1ne 040 had an annual home range of 637 km 2 w1th 

w1nter and summer home ranges of S1S km2 and 4S1 km2, respect1vely The 

s1ze d1fference between male 040 1 S w1nter and summer ranges was 

stat1st1cally s1gn1f1cant (p < 0 OS) 

Only one female was mon1tored long enough to determ1ne a seasonal 

home range. Wolver1ne 042 was lactat1ng w1th two k1ts and had a spr1ng/ 

summer home range of 92 km 2 

The general shape of the 1nstrumented wolver1nes 1 home ranges 

1nd1cated that maJor topograph1cal features such as maJor waterways and 

mounta1ns were used as boundar1es between home ranges The Sus1tna 

R1ver acted as a home range boundary for s1x of the seven males The 

r1ver 1tself was not a barr1er to travel, however, as wolver1nes crossed 

throughout the year and also used 1t as a travel corr1dor dur1ng the 

w1nter 

Movement Patterns 

Regress1on analys1s of wolver1ne elevat1onal use over t1me showed a 

s1gn1f1cant (p < 0 OS) upward movement dur1ng late w1nter/early spr1ng 

and a s1gn1f1cant (p < 0 05) sh1ft downward dur1ng the late fall/w1nter 

(F1g 3) From 31 January to 30 May, the pred1cted elevat1onal 1ncrease 

based on the regress1on l1ne was 106m The elevat1onal decrease dur1ng 

the fall was more pronounced, from 1 October to 20 December, the 

pred1cted decl1ne was 615 m 
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Table 6 	 Seasonal home ranges of the 1nstrumented wolver1nes 1n the 
Sus1tna Bas1n, Alaska, 1980-82 

Access1on Home range No of Per1od 
no Sex (km2) Locat1ons mon1tored 

W1nter 	 040 M ~15 16 22 Oct - 31 Mar 

066 M 238 7 13 Nov - 4 Jan 

067 M 179 9 4 Dec - 1 Apr 

068 M 366 9 4 Dec - 2 Apr 

070 M 69 11 6 Dec - 22 Mar 

Mean 1 = 353 

Summer 	 040 M 451 24 10 Apr - 15 Oct 

042 F 92 18 19 Apr - 12 Aug 

043 M 303 23 6 May - 7 Oct 

044 M 401 13 7 May - 9 Oct 

Mean 2 = 385 

1 	 Juven1le male 066's and unknown-age male 070's home ranges were not 
1ncluded

2. Female 	042's home range was not 1ncluded 
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Related to the elevat1onal sh1fts dur1ng the year, male wolver1nes 

040, 043, and 044 seasonally sh1fted the1r pr1mary act1v1ty foc1 w1th1n 

the1r home ranges Male wolver1ne 043 was relocated 10 of 13 (77%) 

t1mes w1th1n the eastern half of 1ts home range between 6 May (capture 

date) and 27 June 1980 (F1g 4) Between 8 July and 4 December 1980 

(the last of 10 locat1ons before rad1o fa1lure), 043 was located 

ent1rely w1th1n the western port1on of 1ts home range Elevat1ons are 

generally hlgher 1n the eastern port1on Wolver1ne 043 was trapped on 

the southeastern border of 1ts home range 1n February 1982 by Roger 

Sm1th Pr1or to 1ts capture, Mr Sm1th had been track1ng the wolver1ne 

w1th1n the eastern half of 1ts suspected home range 

Male wolver1ne 044 showed a s1m1lar f1del1ty to a port1on of 1ts 

home range (F1g 5) Between June and m1d-September, 044 was found 

ent1rely (8 of 8 t1mes) w1th1n the eastern port1on of 1ts home range, 

predom1nantly 1n the Kos1na, G1lbert, and Ts1s1 Creek dra1nages Th1s 

area 1s dom1nated by low shrub hab1tats, and elevat1ons are generally 

h1gher than 1n the western half After m1d-September, 044 began mov1ng 

west to the area around Stephan Lake where 1t had been captured dur1ng 

early May The western port1on of 044 1 S home range 1s dom1nated by 
I 

woodland and open spruce hab1tats 

Male wolver1ne 040 d1d not show as pronounced a seasonal f1del1ty 

toward any one area w1th1n h1s home range as d1d 043 and 044 (F1g 6) 

Our1ng the w1nter, 040 was located 10 of 15 t1mes w1th1n the eastern 

half of 1ts home range and showed a f1del1ty to the Sus1tna R1ver (54% 

of the relocat1ons were w1th1n 1 6 km of the r1ver), wh1ch 1s a tendency 

I 
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he d1d not exh1b1t dur1ng the spr1ng through fall months Dur1ng the 

spr1ng and summer months, 040 traveled throughout 1ts home range except 

for the far eastern corner (Sus1tna R1ver) Between 8 July and 8 

October, he concentrated h1s movements (8 of 8 locat1ons) 1n the 

southern half of h1s home range 

The movements of female wolver1ne 042 favored a more un1form 

coverage of her home range and showed l1ttle seasonal f1del1ty toward 

any one area except for a probable den/rendezvous s1te (F1g 7) Her 

reduced home range s1ze and movements may have been due to the need to 

return to her k1ts per1od1cally 

The mean d1stances traveled between rad1o locat1ons for male 

wolver1nes were 13 0 km w1th an average 1nterval of 8 5 days 1n summer 

and 13 3 km w1th an 1nterval of 9 9 days 1n w1nter Dur1ng per1ods of 

1ntens1ve mon1tor1ng of one locat1on per 1 6 days dur1ng summer and 1 4 

days dur1ng w1nter, the average d1stance between locat1ons for males was 

14 4 km and 4 0 km for the summer and w1nter per1ods, respect1vely The 

d1fference 1n the average d1stances between locat1ons dur1ng 1ntens1ve 

mon1tor1ng for the summer and w1nter per1ods was s1gn1f1cant (p < 0 05) 

Female wolver1ne 042 had an average d1stance between locat1ons of 

7 2 km (mean 1nterval of 6 8 days) dur1ng the spr1ng/summer months 

Dur1ng an 1ntens1ve mon1tor1ng per1od (mean 1nterval of 1 7 days), she 

had an average d1stance between locat1ons of 6 8 km Males traveled 

approx1mately two t1mes the d1stance that females d1d dur1ng the summer 

Da1ly movements ot rad1o-collared wolver1nes appeared to be 

restr1cted due to pa1r1ng dur1ng the breed1ng season Female 042 moved 



2 

3 

4 

5 

6 
7 

6 
7 

8 

9 

10 

II 

12 
13 	 13 

14 

15 

16 

17 

18 

19 

21 

25 

12 

13 
19 

2 

4 

6 

10 

12 

13 

23 

27 

8 

14 

12 

042 

APR 

APR 
APR 

MAY 
MAY 
MAY 

JUN 

JUN 
JUN 
JUN 
JUN 

JUN 
JUN 

JUN 

JUL 
JUL 
AUG 
AUG 

F1gure 7. Wolver1ne 042 1 s seasonal use of 1ts home range. 
N 
1.0 



30 

an average d1stance of 6 8 km w1th1n a 1 7-day 1nterval However, 

between 12 and 13 June, she moved only 0 8 km She was observed w1th an 

uncollared wolver1ne, suspected to be a male because of 1ts s1ze, dur1ng 

th1s per1od They restr1cted the1r movements to an alder th1cket wh1ch 

bordered a rock sl1de 

Male wolver1nes moved an average of 4 0 km per 1 4 days dur1ng the 

w1nter However, Juvenlle male 066 was relocated three of three t1mes 

on the same moose carcass He restr1cted h1s movements to an area 

around the carcass for 27 days Th1s carcass was used concurrently by 

adult male 068 

Home Range Overlap 

Three 1nstances of home range overlap between 1nstrumented males 

were observed dur1ng the study per1od Mal~ Q40 (6-7 years old at 

collar1ng) and male 044 (age unknown) shared 17.4 kmf wh1ch was 3 9 and 

4 3% of 040 1 s and 044•s summer home range, respectTvely They were 

separated by an average of 20 8 km when the other wolver1ne was 1n the 

overlap area After 16 September, 044 sh1fted h1s use area westward 

away from the overlap area 

Male 050 was mon1tored dur1ng March 1981, and h1s use area was 

ent1rely w1th1n 04o•s annual home range At that t1me, 050 was 2 years 

old and 040 was 7 or 8 and was the res1dent male Dur1ng March, 

located each an1mal s1x t1mes and dur1ng that per1od found the1r use 

areas to be almost ent1rely exclus1ve (F1g 8) and comparable 1n s1ze, 

80 and 89 km2 for 040 and 050, respect1vely The two wolver1nes shared 
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3 4 km2 wh1ch was 4 3% of 040•s and 3 8% of 05o•s March use area They 

were separated by 5 to 11 km when located on the same day Dur1ng the 

f1rst week of Apr1l, I found 040 dead and lost contact w1th 050 as he 

had left the area The cause of 04o•s death 1s unknown The carcass 

had been fed upon and cached by another wolver1ne 

Juven1le male 066 and res1dent adult male 068 shared 66 km2 of 

the1r w1nter home ranges Th1s const1tuted 27 7% of 066 1 s range and 

18 0% of 068•s range W1th1n the overlap area there was a calf moose 

carcass wh1ch both wolver1nes were ut1l1z1ng between 8 December and 

4 January They were together on the carcass on 19 December Between 5 

and 12 January, 066 left the study area 

Long-D1stance Movements and D1spersal 

Dur1ng the study per1od, male 050 and male 066 left the study area 

after 1 month and 1-1/2 months of mon1tor1ng, respect1vely Male 050 

was a 2-year-old trans1ent that res1ded w1th1n res1dent male 040 1 s 

annual home range dur1ng March 1981 lost contact w1th 050 after 25 

March 1981 For 19 months, 1ts status was not known unt1l 1t was 

trapped on 29 November 1982 along the Wh1te R1ver 1n the Yukon 

Terr1tory, Canada, a stra1ght-l1ne d1stance of 378 km from 1ts collar1ng 

locat1on At the t1me of harvest, 050 was 3-1/2 years old and was 1n 

good phys1cal health, show1ng no excess1ve tooth wear and possess1ng a 

h1gh degree of k1dney fat (R Harvey Jessup, pers commun 

Male 066 was a JUVenlle wolver1ne who d1spersed from h1s natal home 

range between 5 and 12 January H1s last rad1o locat1on w1th1n h1s home 
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range was on 4 January at the moose carcass whlch he had been shar1ng 

w1th the res1dent adult male 068 Pr1or to 066 1 s d1spersal, 068 

overlapped 066•s range by 27 7% W1th1n 2-1/2 months after 066 1 S 

d1spersal, 068 ut1l1zed 70% of the vacated range Male 066 was trapped 

30 km northwest of h1s home range 

Hab1tat Use 

Instrumented wolver1nes d1d not use the vegetat1on types w1th1n 

the1r home ranges 1n proport1on to the1r ava1lab1l1ty (p < 0 001) The 

ut1l1zat1on ava1lab1l1ty analys1s of Neu et al (1974) 1nd1cated that on 

an annual bas1s (Table 7) spruce commun1t1es and ecotonal areas were 

used s1gn1f1cantly more (p < 0 05) than expected 1n relat1on to the1r 

ava1lab1l1ty, wh1le tundra commun1t1es were used s1gn1f1cantly less (p < 

0 05) 

Dur1ng summer (Table 8), 1t appeared that wolver1nes were select1ng 

rock outcrops or r1dges (ecotonal areas) and avo1a1ng tundra 

commun1t1es However, when the vegetat1on type wh1ch surrounded the 

small rocky areas was 1ncluded, on the assumpt1on that the wolver1nes 

ran 1nto the rocks due to the a1rplane•s presence, then all ava1lable 

vegetat1on types were used 1n proport1on to the1r ava1lab1l1ty 

Spruce commun1t1es were preferred and tundra commun1t1es were 

avo1ded dur1ng the w1nter (p < 0 OS) All other vegetat1on types were 

used 1n proport1on to the1r ava1lab1l1ty (Table Y) 

Throughout the year, wolver1nes ut1l1zed all aspects, show1ng no 

apparent preferences (p > 0 05) 



Table 7 Wolver1ne occurrence 1n vegetat1on types w1th1n the Sus1tna Bas1n, Alaska, 1980-82 

Conf1dence 1nterval 1n 
Area Proport10n No. of No. of Proport 10n proport1on of occurrence 

of l ocat 10ns l ocat 10ns observed 1n (95% fam1ly conf1dence 
Vegetat1on type (kml} total area observed expected each area 1nterval) 

Tundra1 9D 0 395 15 5b 0.109 0 042 < p < 0 1683 

Low shrub 0.322 40 44 0 290 0 203 < p < 0 377 

Spruce 260 0 111 t9 15 0 210 0.133 < p < 0 2884 

~pruce-dec1duous 192 0.082 19 ll 0 138 0.072 < p < 0 t04 

Tall shrub 151 0.064 14 9 0.101 0.044 < p < 0 138 

l:.cotonaiL 63 u 027 21 4 0 15t 0 084 < p < 0 2204 

Totals L,J48 138 138 

1 Th1s 1s a comb1nat1on of sedge grass tundra, mat and cush1on tundra, and sedge grass/mat and 
cush10n tundra.

2 Includes talus, rock outcrops, and water3 Th1s vegetat10n type was used s1gn1f1cantly less (p = 0 05) than expected 
4 Th1s vegetat10n type was used s1gn1f1cantly more (p = 0.05) than expected 



Table 8 Wolver1ne summer use of vegetat1on types w1th1n the Sus1tna Bas1n, Alaska, 1980-8L. 

Confldence 1nterval 1n 
Area Proport1on No. ot No of Proport1on proport1on of occurrence 

of l ocat 10ns locat1ons observed 1n (95% fam1ly conf1dence 
Vegetat1on type (km2) total area observed expected each area 1nterval) 

Tundra1 491 0.393 14 33 0 165 0 075 < p < 0 255 3 

Low shrub 484 0 388 29 33 0.341 0.226 < p < 0 456 

Spruce 99 0.079 9 7 0 106 0 031 < p < 0 181 

Spruce-dec1duous 39 0.031 7 3 0 OSL 0 015 < p < 0 149 

Tall shrub 97 0 07!1 ll 6 0 1L9 u 048 < p < 0 no 

Ecotona1 2 40 0.032 15 3 0 176 0 083 < p < 0 2694 

Totals 1,247 8!1 85 

1 Th1s 1s a comb1nat1on of sedge grass tundra, mat and cush10n tundra, and sedge grass/mat dnd 
cush10n tundra2 Includes talus, rock outcrops, and water3 Thls vegetat10n type was used s1gn1t1cantly less (p 0 05} than expected

4 Thls vegetat1on type was used s1gn1t1cantly more (p 0 05) than expected 
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Table 9 Wolver1ne w1nter use of veyetat1on types w1th1n the Sus1tna Bas1n, Alaska, 1980-82 

Conf1dence 1nterval 1n 
Area Proport1on No of No ot Proport10n proport1on of occurrence 

of 1ocat 10ns 1ocat 10ns observed 1n {95% fam1ly conf1dence 
Vegetat1on type {km2) total area observed expected each area 1nterval) 

Tundra 1 4H4 0 340 b 21 U 09H 0013 < p < 0.1833 

Low shrub 508 0 3~7 15 u 0 246 0 U2 < p < 0 370 

Spruce 174 u 122 20 7 0 328 0 193 < p < 0 4634 

Spruce-dec1duous 160 0 112 11 7 0 180 0 070 < p < 0 290 

Tall shrub ':J7 0.040 2 2. 0.033 0 018 < p < 0 084 

Ecotonal 2. 41 u 02~ 7 2 u 11!:> u 024 < p < 0 206 

Totals 1,42.4 61 61 

1 ThlS IS a cornb1nat10n of sedge yrass tundra, mat and cush1on tundra, and sedge yrdss/mat and 
cush1on tundra2 Includes talus, rock outcrops, and water.

3 
4 	 Th1s vegetat1on ty1-1e was used s1yn1f1cantly less {p 0 05) than expected 

Th1 s veyetat 10n type was used s1yn1f1cantly more (p u 05) than expected. 

w 
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Snow track1ng dur1ng early summer (14-16 May 1980) and w1nter 

(27 November-1 December 1981 and 29 March-1 Apr1l 1982) gave me an 

1nd1cat1on of how wolver1nes were us1ng the d1fferent vegetat1on types 

and commun1t1es Dur1ng May, I followed two d1fferent wolver1nes wh1ch 

traveled through low shrub and tundra commun1t1es and 1nvest1gated rock 

outcrops, apparently search1ng for arct1c ground squ1rrels (Spermophllus 

parry11) Along the tra1l of what I bel1eved was a female, the 

wolver1ne had excavated two ground squ1rrel dens Four add1t1onal holes 

were dug 1nto the snow along ~ 2 km of the tra1l Three of these were 

dug down 1nto rock outcrops wh1ch I couldn 1 t completely excavate, and 

one was dug 1nto a snow dr1ft w1th1n a tundra commun1ty None of these 

snow holes were caches 

From 30 November to 1 December, I surveyed by a1r and on the ground 

the h1gh-elevat1on, predom1nantly tundra commun1t1es wh1ch 042 ut1l1zed 

dur1ng the summer months, but I found no wolver1ne tracks I d1d f1nd a 

set of wolver1ne tracks 1n 042 1 
S home range 1n a m1xed spruce/alder 

commun1ty I followed th1s track for 5 km No cours1ng or obv1ous 

hunt1ng behav1or was observed 1n the alder th1ckets In a wh1te spruce 

commun1ty, the wolver1ne was apparently hunt1ng red squ1rrels 

(Tam1asc1urus hudson1cus) and poss1bly porcup1ne (Erethlzon dorsatum) 

The wolver1ne had part1ally excavated a squ1rrel m1dden 

Between 30 March and 1 Apr1l, I followed a wolver1ne for 13 km 

through low shrub and spruce commun1t1es S1gns of hunt1ng and rest1ng 

were seen 1n both types It appeared that the travel route was mostly 

cours1ng and that more t1me was spent hunt1ng 1n the spruce commun1t1es 
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than 1n the low shrub areas Two k1lls were observed along th1s route 

a ptarm1gan (Lagopus sp ) 1n low shrub and a M1crotus sp 1n spruce 

Also, the wolver1ne dug up a cache w1th1n a wh1te spruce stand wh1ch 

conta1ned a golden eagle (Aqu1la chrysaetos) 

Food Hab1ts 

Contents of the colons of 35 harvested wolver1nes were collected 

and analyzed Th1s sample only represented the w1nter per1od between 

1 December and 29 March Supplemental food hab1ts 1nformat1on was 

collected by aer1al and ground track1ng Wolver1nes were seen d1gg1ng 

or hunt1ng for prey or feed1ng on 27 occas1ons The results of the food 

hablt analys1s are presented 1n Tables 10 and 11 

Ungulates were the most 1mportant food types dur1ng the w1nter 

per1od, us1ng e1ther frequency of occurrence (50 4%), percent we1ght 

(61 5%), or aer1al observat1ons (57 1%) In the Susltna Bas1n, moose 

were the most 1mportant ungulate 1n the wolver1nes' d1et, as the 

majorlty of the car1bou m1grate out of the study area pr1or to the 

w1nter per1od All the moose be1ng ut1l1zed by wolver1nes observed 

dur1ng aer1al mon1tor1ng were carr1on Ungulate mortal1ty was caused by 

e1ther wolf predat1on or starvat1on Other 1mportant food 1tems dur1ng 

the w1nter were m1crot1nes, squ1rrels, and gall1naceous b1rds A female 

wolver1ne was observed carry1ng an arct1c ground squ1rrel 1n December, 

1nd1cat1ng that she had dug 1t up from the squ1rrel 's h1bernaculum or 

from a summer cache 
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Table 10 	 Wolver1ne colon1c contents (N=35) collected between December 
and Apr1l expressed by percent dry we1ght and percent 
frequency of occurrence 

Percent Percent frequency Importance 

Food 1tem dry we1ght of occurrence value 1 

~~oose 41 1 24 7 10 2 

Car1bou 20 4 20 0 4 1 

M1crot1nes 6 7 20 0 1 3 

81 rd 1 7 11 4 0 2 

Squ1rrel 1 7 8 6 0 1 

Snowshoe hare 0 8 ~ 7 0 1 

Porcup1ne 1 7 2 9 0 1 

Beaver/muskrat 10 6 2 9 0 3 

So1l 15 4 20 0 3 1 

Un1dent1f1ed ungulate 5 7 

1 Importance value= (% occurrence x% dry welght)/0 01 (Hug1e 1982) 
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Table 11 Observat1ons of wolver1nes d1gg1ng, hunt1ng, or ut1l1z1ng 
prey 1tems dur1ng rad1o-track1ng fl1ghts or through ground 
track1ng w1th1n the Sus1tna Bas1n, Alaska 

Prey 1tem M1d-October - March Apr1l - m1d-October 

Moose 8 3 

Ground squ1rrels 1 3 

81 rds 2 1 

M1crot1nes 2 1 

Porcup1nes 1 

Beaver 1 

Ident1f1ed 14 9 


Not 1 dent 1 f1 ed 4 0 


Grand total 18 9 


Total aer1al s1ght1nys 63 70 
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The 1mportance of moose to the wolver1ne d1et appears to decrease 

dur1ng the summer months Of the three moose ut1l1zed dur1ng the 

summer, two were adults wh1ch had been k1lled by bears (Ursus spp ), and 

the other was a 6-week-old calf wh1ch had d1ed of unknown causes that 

dld not appear to be predator related The most 1mportant food types 

dur1ng the summer appear to be ground squ1rrels, b1rds, and m1crot1nes 

Ground and aer1al track1ng dur1ng early summer 1nd1cated the 1mportance 

of ground squ1rrels to the wolver1ne d1et 

The presence of so1l w1th1n the colon contents was h1gh 1n both 

frequency of occurrence (20 0%) and by percent we1ght (15 4%) Of the 

seven colons that conta1ned so1l, three also conta1ned ungulate rema1ns 

The other four colons conta1ned a comb1nat1on of several food rema1ns 

and so1l So1l occurred 1n the colon contents between 15 January and 

21 March 

Wolver1ne forag1ng behav1or was also 1nvest1gated through ground 

track1ng Our1ng w1nter, I tracked one wolver1ne that had coursed 

through a wh1te spruce stand 1nvest1gat1ng red squ1rrel and porcup1ne 

tracks Often the wolver1ne would stand up on 1ts h1nd legs w1th 1ts 

forepaws on a tree, apparently 1nvest1gat1ng for poss1ble prey If a 

fox track was encountered, the wolver1ne often 1nvest1gated 1t and 

followed 1t from 10m to approx1mately 2 km The rec1procal was also 

true, foxes wh1ch came across a wolver1ne track would often follow that 

track 

In both 1nstances that I observed wolver1nes k1ll1ng ptarm1gan, the 

capture appeared to be 1nc1dental as the wolver1ne was travel1ng a 
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relat1vely stra1ght course and came upon the ptarm1gan wh1le the b1rd 

was bedded. Ev1dence of wolver1nes pounc1ng and d1gg1ng after 

m1crot1nes was noted 

Our1ng late Apr1l and early May wolver1nes were hunt1ng ground 

squ1rrels extens1vely They had success 1n captur1ng male ground 

squ1rrels wh1ch were sett1ng up breed1ng terr1tor1es If the chase was 

unsuccessful, burrows were often excavated The wolver1ne would d1g on 

two ends of the burrow, apparently try1ng to scare the squ1rrel from the 

burrow Magoun (1n prep ) observed s1m1lar behav1or 1n her study area 

found only two caches dur1ng the study per1od One cache found 

on 1 Apr1l conta1ned rema1ns of an 1mmature golden eagle The eagle was 

under 46 em of snow and 15 em of so1l Pr1or to the wolverlne 1 
S arr1val 

at the cache, the wolver1ne had traveled 2 km w1th very l1ttle 

dev1at1on, then turned sharply and traveled 50 m to the cache locat1on 

The wolver1ne excavated a trench 24m long and 0 25m w1ae before 

locat1ng the eagle The eagle was apparently cached dur1ng the prev1ous 

summer 

I found the other cache on 17 Apr1l, and that cache conta1ned the 

rema1ns of wolver1ne 040 All that rema1ned was the head and most of 

the h1de The wolver1ne that had made the cache had apparently eaten 

all the musculature, 1nternal organs, and gen1tal1a The rema1ns were 

burled under approx1mately 20 em of snow 
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Harvest 

The harvest of wolver1nes was documented through the State's 

seal1ng program, wh1ch requ1res the h1de of each harvested wolver1ne to 

be presented to a representat1ve of the ADF&G A metal lock1ng tag 1s 

attached to the h1de and the sex, the harvest locat1on, and the date and 

method of capture of the an1mal are recorded 

Our1ng the study per1od, the most common methods of harvest 1n 

GMU 13 were trapp1ng and ground shoot1ng, account1ng for 84 7% and 14 2% 

of the take, respect1vely Ground shoot1ng can be an effect1ve harvest 

method when snow and l1ght cond1t1ons allow wolver1ne track1ng from an 

a1rplane Table 12 presents the chronology and the sex rat1o of harvest 

for the three trapp1ng seasons dur1ng the study per1od The wolver1ne 

harvest was greatest dur1ng the months of February and March, account1ng 

for 24 4% and 3~ 4%, respect1vely The harvest dur1ng the three 

trapp1ng seasons comb1ned compr1sed 103 males (58 2%) and 73 females 

(41 5%), wh1ch does d1ffer from a 1 1 sex rat1o (p < 0 05) Harvest sex 

rat1os d1ffered s1gn1f1cantly from 1 1 only 1n December, wh1ch 

s1gn1f1cantly favored males (p < 0 OS) 

Harvest method may affect the sex rat1o Our1ng the denn1ng per1od 

between m1d-February and May, fewer temale wolver1nes were taken 1n 

compar1son to the rest of the trapp1ng season by e1ther ground shoot1ng 

by trappers or by hel1copter capture techn1ques used by me to rad1o 

collar The d1fference was not s1gn1f1cant (u OS< p < 0 10), however, 

1nformat1on concern1ng breed1ng status of the harvested female 
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Table 12 The chronology, sex rat1o, and method of harvest of 
wolver1nes 1n GMU 13, Alaska between 1979 and 1982 

November December January February March Tot a1 

M F M F M F M F M F t~ F 

1979-1980 

Trap 
Ground 
Snare 

shoot1ng 
4 
0 
0 

2 
0 
0 

8 
0 
0 

3 
0 
1 

4 
1 
0 

5 
0 
0 

13 
1 
0 

12 
0 
0 

11 
3 
0 

7 
3 
0 

40 
5 
0 

29 
3 
1 

Total 4 2 8 4 5 5 14 12 14 10 45 33 

1980-81 

Trap ~ 2. 6 0 1 6 4 2 5 3 19 13 
Ground shoot1ng 0 1 0 0 0 0 4 0 1 0 5 1 
Snare 0 0 0 0 0 0 0 0 0 1 0 1 
Total 3 3 6 0 l 6 4 2 6 4 24 15 

1981-82 

Trap 
Ground 
Snare 

shoot1ng 
3 
1 
0 

2 
0 
0 

6 
0 
0 

1 
0 
0 

10 
u 
0 

5 
1 
0 

2 
1 
0 

2 
2 
0 

8 
3 
0 

9 
3 
0 

29 
5 
0 

19 
6 
0 

Total 4 2 6 1 10 6 3 4 11 12 34 25 

Totals 

Trap 
Ground 
Snare 

shoot1ng 
10 

1 
0 

6 
1 
0 

20 
0 
0 

4 
0 
1 

15 
1 
0 

16 
1 
0 

19 
6 
0 

16 
2 
0 

24 
7 
0 

19 
6 
1 

88 
b 

0 

61 
10 
2 

Tot a1 11 7 20 5 16 17 25 18 31 26 103 73 
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wolver1nes was not collected, and the 1nclus1on of non-breeders would 

mask the effect of denn1ng on harvest method 

Dur1ng the study per1od, data concern1ng sex, age, and t1m1ng of 

the harvest were collected from 51 purchased wolver1ne carcasses 28 

males (54 9%) and 23 females (4~ 1%) The chronology of the harvest 1s 

tabulated by age and sex 1n Table 13 Append1x C presents the sex, 

harvest date, and est1mated age of the wolver1nes purchased from 

trappers 

The harvested populat1on cons1sted of 22 (43%) young-of-the-year, 

15 (29%) yearl1ngs, and 14 (28%) adults Dur1ng December, when a 

greater proport1on of males was harvested, f1ve of the seven wolver1nes 

for wh1ch ages were determ1ned were JUvenlle or yearl1ng males 

The f1rst 1ncremental l1ne can develop 1n the wolver1ne 1 s can1ne or 

premolar by at least February Wolver1ne 066 (male), wh1ch was 

est1mated to be a JUvenlle by tooth wear and testes s1ze, was trapped on 

27 January and d1d not have a cementum annulus However, 051 (male) had 

one 1ncremental l1ne at the t1me of capture on 4 February and also an 

open root t1p wh1ch character1zes a 0- to 1~-month-old wolver1ne (Rausch 

and Pearson 1972) By the end of March, not all Juven1le wolver1nes 

have la1d the1r f1rst annulus, for on 29 March ne1ther of the two males 

083 or 086 had an 1ncremental l1ne 

I compared the apparent ages of can1nes and premolars collected 

from 13 wolver1nes by count1ng cementum annul1 on both the can1ne and 

the premolar from each 1nd1v1dual The age determ1ned from the can1ne 

agreed w1th the age determ1ned from the correspond1ng premolar for 12 of 
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Table 13 Chronology of harvest tabulated by age and sex of wolver1nes 
purchased from trappers 1n GMU 13, Alaska between 1979 and 
1982 

Age 1n years and sex 

0 1 2 or older Totals 
Month M F M F M F M F 

November 0 3 0 0 2 1 2 4 

December 3 0 2 0 1 1 6 1 

January 2 2 2 2 0 1 4 5 

February 5 u 2 2 1 3 8 5 

March 4 3 2 3 2 2 8 8 

Totals 14 8 8 7 6 8 28 23 
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the 13 wolver1nes The can1ne/premolar pa1r that d1d not agree was 

collected from an older wolver1ne The cementum annul 1 counts for the 

can1ne and premolar were seven and four, respect1vely Because of the 

clar1ty of the cementum l1nes, I bel1eve the can1ne g1ves the more 

accurate age 
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Home Range S1ze and Movements 

D1fferences 1n data collect1on methods and 1n techn1ques employed 

to calculate home ranges make 1t d1ff1cult to compare wolver1ne home 

range s1zes based on th1s study w1th those determ1ned 1n other North 

Amer1can stud1es Magoun (1n prep) and I used the same methods of 

collect1ng and analyz1ng home range data, but our t1m1ng and frequency 

of data collect1on d1ffered Hornocker and Hash (1981) 1ncluded home 

ranges of 1nd1v1dual wolver1nes of unknown res1dent status and of 

JUVenlles 1n the1r home range est1mate Also, they comb1ned all 

locat1ons from an 1nd1v1dual wolver1ne to obta1n a yearly range est1mate 

even 1f the an1mal was mon1tored for more than 1 year 

Dur1ng my study, only one male wolver1ne was mon1tored for an 

ent1re year Its home range of 637 km2 was larger than ranges of males 

1n Montana (Hornocker and Hash 1981) but comparable to male home ranges 

1n northwestern Alaska (Magoun, 1n prep ) Wh1tman and Ballard (1984) 

est1mated by a logar1thm1c extrapolat1on that the annual home range for 

male wolver1nes 1n the Sus1tna Bas1n 1s 53~+ 189 km2 I bel1eve the1r 

est1mate 1s a more accurate est1mate of the average male home range s1ze 

1n the Sus1tna Bas1n as the1r method 1ncorporated the number of 

relocat1ons of each an1mal, length of t1me each wolver1ne was mon1tored, 

and the1r known seasonal home ranges. The average home range s1ze of 

males 1n the Sus1tna study area 1s probably greater than the average 

48 
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range s1ze of adult males 1n Montana but less than that of adult males 

1n northwestern Alaska 

Harestad and Bunnell (1979) der1ved an annual home range est1mate 
I 

based on a (ha)/body we1ght (g) regress1on equat1on of H = 0 11w1 36 for 

carn1vores Us1ng the mean we1ght of the adult male wolver1nes (16 kg) 

I captured, the est1mated home range would be 574 km2 However, 1f I 

use Harestad and Bunnell's (1979) equat1on on Magoun's (1n prep ) male 

we1ght data, the est1mated home range 1n her study area would be 

483 km 2, wh1ch 1s much smaller than her calculated 666 km2 area It 

would appear that wolver1ne home range s1ze 1s not s1mply a funct1on of 

body s1ze 

G1ttleman and Harvey (1982) reported several cases 1n wh1ch 

d1fferences 1n home range s1ze between populat1ons of the same spec1es 

were found to be 1nfluenced by food ava1lab1l1ty Magoun (1n prep ) 

has found very low food ava1lab1l1ty dur1ng the w1nter per1od, wh1le 1n 

the Sus1tna area there were stable ungulate (moose and/or car1bou) 

populat1ons throughout the year A more plaus1ble explanat1on of 

wolver1ne home range s1ze would be that 1t 1s a funct1on of the var1ety 

of hab1tats and topography of an area and the prey number and 

ava1lab1l1ty to wolver1nes Wolver1nes, as scavengers, pr1mar1ly depend 

on ungulate carr1on dur1ng the w1nter, as most small game are 

h1bernat1ng or have m1yrated out of the area It 1s therefore 1mportant 

that there are su1table areas to support ungulates w1th1n each home 

range As Magoun found, that 1s largely not the case 1n her study area 

The tendency for a spec1es to have larger home ranges at h1gher 
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lat1tudes regardless of troph1c status or the we1ght of the spec1es 

(Harestad and Bunnell 1979) may be due to the lower d1vers1ty of 

hab1tats and prey ava1lable 

Male wolver1nes 1n my study area had s1gn1f1cantly smaller (p < 

0 05) summer home ranges than dld males 1n northern Alaska (Magoun, 1n 

prep ) S1nce Magoun and I used the same methods 1n data collect1o~ 

1n calculat1ng home range, I would have expected to f1nd comparable home 

range s1zes dur1ng summer s1nce food ava1lab1l1ty dur1ng that per1od 1s 

probably plent1ful 1n both areas However, the Sus1tna Bas1n has a 

greater elevat1onal range and also more d1vers1f1ed hab1tats wh1ch 

support a more stable and var1ed prey base than does northern Alaska and 

therefore could have supported a greater number of wolver1nes There 

appears to be l1ttle overlap of home ranges between res1dent males 1n my 

study area so smaller home ranges due to a greater wolver1ne dens1ty may 

be expected 

Home range s1ze of lactat1ng females appears to be s1m1lar among 

the three North Amer1can stud1es However, these ranges are much 

smaller than the average range of three lactat1ng females (170 km 2) 

stud1ed by BJarvall (1n prep.) 1n Sweden Th1s d1fference may be due to 

actual b1olog1cal d1fferences between the wolver1ne populat1ons or to 

the d1fferent sampl1ng methods (Magoun, 1n prep BJarvall snow 

tracked the female 1 s movements on a dally bas1s Th1s techn1que would 

always detect short-term forays by the female to the extrem1t1es of her 

range, wh1le per1od1cal rad1o-track1ng fl1ghts could poss1bly m1ss these 

movements 



51 

The summer ranges of male wolver1nes 1n my study area appeared to 

be larger than the1r w1nter ranges However, the sampl1ng 1ntens1ty was 

not equal due to 1nclement weather, rad1o fa1lure, and mortal1ty dur1ng 

the w1nter per1od I compared 040 1 
S seasonal home ranges, as sampl1ng 

1ntens1ty for each season was equal, to see 1f there were d1fferences 1n 

2s1ze Its w1nter range was 515 km , 114% the s1ze of 1ts summer~range, 

wh1ch was s1gn1f1cantly larger (p < 0 05) Harestad and Bunnell (1979) 

reported that w1nter home ranges of carn1vores are 130 + 30% of the 

non-w1nter home ranges The s1ze of the carn1vores 1s a factor 1n th1s 

est1mate Seasonal home range s1zes of large carn1vores (Lynx and 

Fel1s) appear to change l1ttle, wh1le smaller carn1vores may 1ncrease 

the1r home range dur1ng w1nter (Harestad and Bunnell 1979) A larger 

home range dur1ng the w1nter per1od seems l1kely 1f a greater search 

area 1s requ1red as the ava1lab1l1ty and vulnerab1l1ty of prey decrease 

However, 1ncreased movement dur1ng w1nter would not be advantageous 1f 

long movements through areas of low prey ava1lab1l1ty were unavo1dable 

Dur1ng the w1nter, w1th1n the Sus1tna Bas1n there are concentrat1on 

areas of ungulates (Ballard et al 1982b) and small mammals (Kessel et 

al 1982) Wolver1ne 040 d1d restr1ct a maJOrlty of 1ts movements to an 

area of h1gh ungulate dens1t1es Factors other than forag1ng may have 

governed the few movements away from the area of h1gh ungulate dens1ty 

There are seasonal sh1fts of act1v1ty w1th1n stable home ranges 

These sh1fts co1nc1de w1th elevat1onal changes dur1ng w1nter and spr1ng 

seasons and can be expla1ned 1n terms of food ava1lab1l1ty Early 1n 

summer (m1d-Apr1l) male ground squ1rrels, wh1ch generally 1nhab1t areas 



above treel1ne, emerge and set up terr1tor1es Dur1ng th1s per1od the 

squ1rrels are very suscept1ble to predat1on, and wolver1nes appear to 

select for these areas The 1mportance of ground squ1rrels to 

wolver1nes dur1ng the spr1ng has been documented prev1ously (Hornocker 

and Hash 1981, Gardner and Ballard 1982, Wh1tman and Ballard 1983, 

Magoun, 1n prep ) 

After m1d-October, ava1lable food resources at h1gher elevat1ons 

decrease due to h1bernat1on and m1grat1on At th1s t1me, wolver1nes 

move to lower elevat1ons and rely more heav1ly on carr1on (ma1nly 

moose), caches made dur1ng the summer, grouse (Canach1tes canadens1s) 

and ptarm1gan, m1crot1nes, and poss1bly red squ1rrels and porcup1ne 

Moose 1n the Sus1tna Bas1n also selected lower elevat1ons dur1ng the 

w1nter months (Ballard et al 1982b) and were found pr1mar1ly between 

600 and 850 m Wh1tman and Ballard (1984) found that wolver1nes 1n the 

Sus1tna Bas1n selected for areas between 305 and 914 m 

Vegetat1on types assoc1ated w1th the h1gher elevat1ons used dur1ng 

the spr1ng and summer months were upland shrub, tundra, and rock 

outcrops Dur1ng the w1nter, wolver1nes were found predom1nantly 1n 

spruce dom1nated commun1t1es 

In the Sus1tna Bas1n, male wolver1nes move greater d1stances dur1ng 

the summer than dur1ng the w1nter and also move greater d1stances dur1ng 

summer than do female wolver1nes Magoun (1n prep ) and Hornocker and 

Hash (1981) reported that movements by males dur1ng the summer are 

1nfluenced by breedlng act1v1ty Magoun found that males traveled four 

t1mes the d1stance at a rate of two t1mes that of females She bel1eved 
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the greater d1stance traveled by males was to mon1tor the four to s1x 

females wh1ch could res1de w1th1n the res1dent male•s home range The 

data I collected support these f1nd1ngs 

Two factors wh1ch restr1cted wolver1ne movements were 1dent1f1ed 

the pa1r1ng of a male and female for breed1ng, and the presence of 

carr1on dur1ng w1nter In my area, pa1r1ng lasted for at least 2 days, 

dur1ng wh1ch the pa1rs moved between 2 and 4 km Magoun and Valkenburg 

(1983) also observed restr1cted movements dur1ng the 2 to 3 days that 

pa1rs were together 

The presence of carr1on dur1ng the w1nter also appeared to restr1ct 

wolver1ne movements Once a carcass was located, 1t was more eff1c1ent 

for the wolve~1ne to center 1ts act1v1t1es around that known food 

source 

Home Range Overlap 

There 1s d1sagreement among the North Amer1can stud1es concern1ng 

home range overlap Hornocker and Hash (1981) reported that wolver1ne 

home ranges overlapped between 1nd1v1duals of the same and oppos1te sex 

They bel1eved that male wolver1nes have home ranges much too large to 

act1vely defend and that scent mark1ng by 1nd1v1dual males 1s to 

ma1nta1n temporal spac1ng (c1ted Koehler et al 1980) Str1ct 

terr1tor1al1sm does not seem benef1c1al to a spec1es that rel1es to a 

large extent on carr1on A system wh1ch allows flex1b1l1ty of movement 

to areas of carr1on abundance would be more successful (Hornocker et al 

1983) However, Hornocker and Hash (1981) d1d not establ1sh the 
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res1dency or the fam1l1al relat1onsh1ps of the1r 1nstrumented 

wolver1nes Th1s knowledge may be v1tal, for Magoun (1n prep) found 

exclus1ve use of summer home ranges by res1dent adult female wolver1nes 

but also found that mother and daughter comb1nat1ons may have 

overlapp1ng home ranges and that adult res1dent male home ranges may 

overlap those of JUvenlle males wh1ch had not yet d1spersed 

In my area, there was a vary1ny amount of range overlap for males 

between two res1dent adults, between a Juvenlle and a res1dent adult, 

and between a trans1ent adult and a res1dent adult The percentage of 

overlap was smallest between the adults, 1rrespect1ve of res1dency The 

trans1ent was w1th1n the annual home range of the res1dent for at least 

1 month pr1or to 1ts movement from the area, however, dur1ng the month

long mon1tor1ng per1od, the ranges of the two wolver1nes overlapped very 

l1ttle It appears that res1dency and fam1l1al relat1onsh1ps should be 

known for a wolver1ne populat1on 1n order to 1nterpret the amount of 

home range overlap 

Hornocker et al (1983) reported that the degree of overlap can be 

1nfluenced by human explo1tat1on In areas of h1gh wolver1ne mortal1ty, 

there may be a breakdown 1n the soc1al organ1zat1on, keep1ng 1t 1n a 

state of flux. Magoun•s (1n prep) 1nstrumented an1mals suffered no 

natural mortal1ty and only one of the 26 was trapped In my area, f1ve 

of the n1ne 1nstrumented males d1ed dur1ng the study per1od, yet male 

ranges appeared to be exclus1ve The most 1mportant mortal1ty factor 1n 

my area appeared to be harvest by humans, wh1ch removed a h1gher 

proport1on of JUVenlles The harvest of res1dent an1mals may have been 
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low enough not to affect the soc1al organ1zat1on or maybe harvest does 

not affect soc1al organ1zat1on 

Long-01stance Movement and 01spersal 

The 376-km movement by the 2-year-old male represents the longest 

recorded movement by a wolver1ne The age of the wolver1ne makes the 

movement somewhat un1que, as d1spersal 1n mammals most often occurs at 

puberty (Storm et al 1976) L1ttle 1s known about the movement 

patterns of trans1ent wolver1nes, the mechan1sms that 1n1t1ate the 

movements, or factors that can term1nate a wolver1ne 1 S travel and the 

subsequent establ1shment of res1dency 

Juven1le male 066 1 S d1spersal falls w1th1n the t1me per1od 1n wh1ch 

Magoun (1n prep ) observed Juvenlles to be d1spers1ng 1n northwestern 

Alaska As w1th other carn1vores (Storm et al 1976, Mess1ck and 

Hornocker 1981), the factors wh1ch 1n1t1ate wolver1ne d1spersal are not 

known Magoun found that a food shortage, confrontat1ons w1th the 

res1dent adults, and/or hormonal changes due to the approach of the 

breed1ng season may have 1nfluenced d1spersal of one of her 1nstrumented 

JUvenlles In my study, Juven1le 066 dlspersed away from known 

carcasses. Food abundance probably has l1ttle to do w1th dlspersal as 

most JUVenlle males, at least, d1sperse regardless of food levels w1th1n 

the1 r natal range 
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Hab1tat Use 

There are problems assoc1ated w1th the 1nterpretat1on of hab1tat 

use based solely on aer1al locat1on data overla1d on vegetat1on maps 

One maJor shortcom1ng of th1s type of analys1s 1s that only the 

vegetat1ve component of hab1tat 1s be1ng analyzed In add1t1on, aer1al 

locat1on data are only an est1mator of hab1tat use because the 

relocat1on po1nts are based str1ctly on wolver1ne movements There are 

a number of act1v1t1es conducted by a wolver1ne dur1ng 1ts travels such 

as forag1ng, explorat1on, reproduct1ve behav1or, and d1spersal or 

m1grat1on whlch have vary1ng degrees of assoc1at1on w1th vegetat1on 

type Also, ,the vegetat1on maps were made from hlgh-altltude 1nfrared 

photographs wh1ch could not del1neate vegetat1ve types smaller than 1 5 

ha For these reasons, the aer1al locat1on data used 1n conJunctlon 

w1th vegetat1on maps are cons1dered only 1nd1cators of wolver1ne hab1tat 

use 

By snow track1ng 9 I could separate out some of the wolver1ne 

act1v1ty-vegetat1on type assoc1at1ons Snow-tracklng data used 1n 

conJunctlon w1th the aer1al data gave add1t1onal 1ns1ght 1nto 

wolver1ne-hab1tat relat1onsh1ps 

Food ava1lab1l1ty by season was probably the pr1mary factor 

determ1n1ng use of vegetat1on types The s1gn1f1cantly h1gher use of 

spruce commun1t1es and lower elevat1ons dur1ng the w1nter probably was 

1nfluenced by a more plent1ful food supply of carr1on and small mammals 

Snow-track1ng and food hab1ts data dur1ng the w1nter 1dent1f1ed the 

1mportance of carr1on, m1crot1nes, red squ1rrels, and poss1bly 
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porcup1 nes Kesse 1 et a1 (1982) found that w1 th1 n the spruce 

commun1t1es 1n the Sus1tna Bas1n, abundant populat1ons ex1sted of tundra 

and meadow voles, and red squ1rrels, w1th porcup1nes locally abundant 

Tracks 1nd1cated that wolver1nes coursed through the spruce commun1t1es, 

apparently forag1ng for food Snow track1ng through tall shrub or 

dec1duous forest commun1t1es 1nd1cated that wolver1nes made more 

stra1ght-l1ne movements, 1nd1cat1ng the an1mal was JUSt travel1ng 

through These observat1ons agree w1th BJarvall (1n prep ) , who found 

that denn1ng females dur1ng March and Apr1l used all the ava1lable 

vegetat1on types 1n the proport1on they occurred for travel1ng, however, 

almost all food was obta1ned 1n the con1ferous forests In my study 

area, tundra commun1t1es were avo1ded dur1ng the w1nter, probably due to 

the very l'ow food resources dur1ng that t1me 

Rad1o and ground track1ng 1nd1cated that wolver1nes spent 

cons1derable t1me dur1ng spr1ng and summer 1n the h1gher elevat1ons of 

the1r home ranges, 1n the low shrub and tundra commun1t1es They were 

engaged 1n forag1ng for arct1c ground squ1rrels and poss1bly search1ng 

for mates 

The apparent aff1n1ty of wolver1nes for rock outcrops dur1ng the 

summer was confounded by the poss1b1l1ty that wolver1nes may have been 

us1ng the rocks for escape cover Hornocker and Hash (1981) noted the 

apparent reluctance of wolver1nes to cross large open1ngs and that 

t1mber was 1mportant for cover W1th1n the tundra commun1t1es there 1s 

very l1ttle ava1lable escape cover for a wolver1ne except for rocks 

Potent1al prey w1th1n these rock outcrops are marmot (Manmota cal1gata) 
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and p1ka (Ochotona collar1s) Hornocker and Hash (1981) and Magoun (1n 

prep ) have found that wolver1nes had preyed upon marmot, however, the 

1mportance of marmot to the wolver1ne 1 s d1et 1s not known 

Food Hab1ts 

Several S1m1lar1t1es 1n the d1et of North Amer1can wolver1nes have 

been observed at all the s1tes that have been stud1ed These 1nclude 

the 1mportance of ground squ1rrels dur1ng the spr1ng and ungulates, 

normally 1n the form of carr1on, dur1ng the w1nter Also, wolver1nes 

appear to be opportun1st1c and respond to seasonal and locally abundant 

prey 

In my study area, start1ng 1n late Aprll and cont1nu1ng to October, 

a plent1ful and var1ed food supply was ava1lable for wolverlnes Ground 

squ1rrels emerged dur1ng late Apr1l (Kessel et al 1982) and m1crot1nes 

became more ava1lable as the1r nest s1tes and runways were exposed by 

melt1ng snow Car1bou and moose calv1ng began dur1ng late May and 

peaked between 25 May and 5 June (Ballard et al 1982b, P1tcher 1982) 

Peak egg lay1ng for ground-nest1ng b1rds occurred 1n June (Kessel et al 

1982) Ground squ1rrel dlspersal occurred dur1ng August Ground 

squ1rrels were ava1lable to wolver1nes unt1l the squ1rrels went 1nto 

hlbernacula dur1ng the f1rst part of October 

The 1mportance of these spec1es to the wolver1nes 1 spr1ng/summer 

d1et was ev1dent from aer1al and ground track1ng The t1m1ng of 

wolver1ne movements to h1gher elevat1ons wh1ch were 1nhab1ted by ground 

squ1rrels co1nc1ded closely w1th the squ1rrels 1 emergence from 
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h1bernacula Also, there appeared to be a change 1n wolver1ne 

movements, at least for male wolver1ne 040, due to car1bou calv1ng 

Dur1ng peak calv1ng, I observed 040 d1sproport1onately more often 1n the 

calv1ng area Brown bears also appeared to make d1rect1onal movements 

to the car1bou calv1ng grounds (M1ller and McAll1ster 1982) A 

d1sproport1onate number of brown bears and wolver1nes have been observed 

on other car1bou calv1ng grounds 1n Canada (Arthur T Bergerud, pers 

commun ) 

By m1d-October food ava1lab1l1ty had decl1ned Ground squ1rrels 

had gone 1nto h1bernat1on and most b1rds and car1bou had m1grated out of 

the study area Wolver1nes moved to lower elevat1ons and were search1ng 

for small mammals, gall1naceous b1rds, and carr1on Magoun (1n prep 

found that dur1ng the early w1nter per1od wolver1nes 1n northwestern 

Alaska were apparently rely1ng on caches made dur1ng the summer, and on 

m1crot1nes 

Dur1ng the study I never observed a wolver1ne cache any prey 

rema1ns, however, 1t was apparent by ground track1ng and the presence of 

so1l 1n the colon1c contents that wolver1nes were ut1l1z1ng caches 

dur1ny the w1nter Not all the caches ut1l1zed by a wolver1ne were 

necessar1ly constructed by that wolver1ne Foxes and gr1zzly bears also 

make caches (Magoun, 1n prep ) A wolver1ne that 1ntercepted a fox 

tra1l often followed the track, perhaps 1n search of the fOX 1 
S food 

caches 

Wh1le Magoun (1n prep ) observed that cach1ng behav1or by 

wolver1nes dur1ng summer 1n northwestern Alaska was fa1rly common, 
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Hornocker and Hash (1981) found l1ttle ev1dence of cach1ng by wolver 1 nes 

1n Montana They bel1eved that cach1ng by wolver1nes 1n Montana would 

be a wasted effort as the other numerous scavengers present would 

qulckly d1scover and consume the cache 1 S contents Also, food cached 

dur1ng the summer or fall that was not qu1ckly ut1l1zed would decompose 

Other poss1ble reasons why Hornocker and Hash (1981) and I d1d not 

observe much cach1ng behav1or compared to that observed by Magoun are 

our less 1ntens1ve mon1tor1ng schedules and the larger, more stable 

w1nter food bases 1n our respect1ve study areas The death rate of 

moose due to natural mortal1ty 1n the Sus1tna area dur1ng w1nter may 

have been great enough so wolver1nes d1d not need to depend greatly on 

caches In Magoun 1 S area, there were no stable w1nter ungulate 

populat1ons nor was there a normally h1gh ungulate carcass populat1on 

rema1n1ng from the summer 

In my study area, moose were the maJor source of w1nter food, as 

car1bou mostly m1grated out of the area Dur1ng the w1nter, all the 

wolver1nes I mon1tored res1ded 1n areas of med1um to h1gh moose 

~ 	dens1t1es The three males that I mon1tored through the summer and 

w1nter per1ods Shlfted the1r act1v1ty centers dur1ng the w1nter to areas 

of h1gher moose dens1t1es Thls concurs w1th van Zyll de Jong (1975) 

that wolver1ne d1str1but1on appears to be related to the b1omass and 

turnover of large herb1vore populat1ons 

The presence of two wolf packs w1th1n the study area had an effect 

on the abundance of carr1on ava1lable to wolver1nes dur1ng the w1nter 

Our1ng March 1981 there were three carcasses of moose known to have been 
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k1lled by wolves w1th1n an area of approx1mately 100 km 2 Th1s area 

supported at least two wolver1nes I observed the two wolver1nes 

ut1l1z1ng the k1lls on three occas1ons, and tracks 1nd1cated that these 

carcasses were be1ng used 1ntens1vely by wolver1nes W1nter predat1on 

rates for the two wolf packs ranged from one ungulate k1ll every 4 to 5 

days (Ballard et al 1982c), wh1ch should have 1ncreased the 

ava1lao1l1ty of food for wolver1nes w1th home ranges that overlapped the 

home ranges of the wolf packs 

It appears that, at present wolver1ne dens1t1es, there 1s an 

adequate food supply 1n the Sus1tna Bas1n There are healthy ungulate 

and ground squ1rrel populat1ons present However, 1f adverse effects to 

these prey spec1es occur due to human d1sturbance, they could prove 

detr1mental to the res1dent wolver1ne populat1on Magoun (1n prep ) 

found that a restr1cted w1nter d1et can drastlcally decrease wolver1ne 

product1v1ty 

rlarvest 

In Alaska, mandatory seal1ng of the pelts of furbearers, 1nclud1ng 

wolver1ne, was 1n1t1ated 1n 1971 Wolver1ne management 1s dependent 

pr1mar1ly upon the results of th1s seal1ng program The manager uses 

the 1nformat1on to determ1ne total harvest, sex rat1o, harvest 

chronology, and harvest methods 1n order to evaluate the current harvest 

level and to recogn1ze populat1on trends The appropr1ate harvest rate 

for an area 1s dependent upon the populat1on's dens1ty and product1v1ty, 

degree of natural mortal1ty, and the populat1on status of adJacent 
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areas At th1s t1me, l1ttle 1s known about wolver1ne dens1t1es 1n most 

areas of the state There are wolver1ne populat1on est1mates from only 

two areas, the upper Sus1tna R1ver Bas1n (Gardner and Ballard 1982, 

Wh1tman and Ballard 1983) and northwestern Alaska (Magoun, 1n prep 

Presently, there 1s no techn1que ava1lable to est1mate wolver1ne 

populat1on s1ze for large areas such as a game management un1t, nor 1s 

1t l1kely that resources w1ll be ava1lable to develop such techn1ques 1n 

the near future Therefore, the seal1ng program 1s the only tool the 

manager has to mon1tor the harvest However, the problem w1th th1s 

management techn1que 1s that any changes 1n the populat1on w1ll only be 

recogn1zed after the fact 

The actual sex and age structure of a wolver1ne populat1on cannot 

be d1scerned by trapp1ng records, as unequal catchab1l1ty b1ases the 

est1mate toward males and younger age classes Therefore, only between-

year compar1sons of harvest can g1ve an 1nd1cat1on of trapp1ng pressure 

For example, 1f females equaled or exceeded males 1n the harvest, the 

1nd1cat1on may be that trapp1ng has become exhaust1ve 

However, other factors that are not read1ly apparent from the 

seal1ng documents that could affect the sex rat1o are the method and the 

t1m1ng of harvest (Magoun, 1n prep ) Dur1ng December a 

d1sproport1onately greater number of males was harvested 1n GMU 13 

Males have larger home ranges and greater movement patterns than do 

females, and therefore have a greater probab1l1ty of be1ng captured 

Also, 1t appears that a large number of the males captured 1n Oecember 

are juven1les, wh1ch could 1nd1cate that d1spersal may be 1n1t1ated at 



63 

th1s t1me. Banc1 (1984) also found that a h1gher proport1on of Juven1le 

males was captured dur1ng the early trapp1ng season 

Dur1ng the late season (February-March) pregnant females den, 

probably mak1ng them less susceptlble to ground shoot1ng BJarvall (1n 

prep), wh1le observ1ng denn1ng behav1or of three females, found that 

the1r act1ve per1od away from the den was predom1nantly at n1ght 

However, denn1ng females would not be less suscept1ble to traps as they 

would st1ll be search1ng for food dur1ng the1r n1ghtly travels 

To further ass1st the manager 1n mon1tor1ng the harvest from year 

to year, a can1ne (preferably) or premolar from the harvested wolver1ne 

could be collected The age structure of the harvest may be a funct1on 

of trapp1ng 1ntens1ty, as found by Arch1bald and Jessup (1n prep ) for 

marten If the average age of the harvested an1mals 1s low, 1t could 

1nd1cate a heav1ly explo1ted populat1on The loss of a res1dent adult 

allows a trans1ent an1mal to take up res1dence, therefore decreas1ng the 

average age of the populat1on If the populat1on 1s 1n such a h1gh 

state of flux, 1ts product1v1ty could be lower, as the yearl1ng females 

whlch have 1mm1grated 1nto the area dur1ng the trapp1ng season and taken 

up res1dency could not ~ave bred as k1ts the prev1ous summer In 

llghtly harvested areas, the average age of the harvested an1mals, the 

product1v1ty of the area, and em1grat1on of the JUvenlles should be 

hlgher (Arch1bald and Jessup, 1n prep Dav1dson (1980) found that 1n 

a llyhtly harvested coyote populat1on em1grat1on was s1gn1f1cantly 

hlgher Th1s may expla1n the h1gh number of JUVenlle male wolver1nes 

trapped dur1ng early w1nter 1n GMU 13 
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W1th1n GMU 13, us1ng the small sample of ages I collected, the 

percentage of JUvenlles yearl1ngs adults does not 1nd1cate a heav1ly 

harvested populat1on In add1t1on, 6 of the 10 wolver1nes captured 

were adults, 1nd1cat1ng an older and less harvested populat1on 



SUMMARY 

A study of wolver1ne ecology w1th1n the upper Sus1tna Bas1n 1n 

southcentral Alaska was conducted between May 1980 and Apr1l 1982 The 

maJOrlty of the data on wolver1ne ranges and movements, seasonal hab1tat 

preference, and seasonal food hab1ts was collected by follow1ng marked 

1nd1v1duals by rad1otelemetry Add1t1onal data concern1ng the human 

harvest of wolver1nes were collected 1n GMU 13 through the use of 

seal1ng documents and the purchase of wolver1ne carcasses from trappers 

Twelve wolver1nes (10 males) were captured 14 t1mes The 

1nstrumented wolver1nes were located 153 t1mes between 10 Apr1l 1980 and 

15 Apr1l 1981 and between November 1981 and 1 Apr1l 1982 I purchased 

75 wolver1ne carcasses from GMU 13 trappers 

The mean w1nter and summer home ranges for adult males were 353 km2 

2and 385 km , respect1vely Only one male was mon1tored for an ent1re 

year, and h1s annual home range was 637 km 2 w1th a w1nter and summer 

home range of 515 km 2 and 451 km2, respect1vely The mean summer home 

ran9e for a lactat1ng female w1th two k1ts was 92 km 2 It appeared that 

maJOr topograph1cal features such as r1vers and mounta1ns were used as 

boundar1es between home ranges, even when these d1d not form barr1ers to 

wolver1ne movement Adult male home ranges were pr1mar1ly mutually 

exclus1ve, hav1ng an average overlap of only 4 2X between ne1ghbors An 

adult male's range overlapped a JUvenlle male's range by 27 7% After 

the JUVenlle male d1spersed, the adult male ut1l1zed 70% of the vacated 

range 
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Wolver1nes sh1ft the1r pr1mary act1v1ty areas w1th1n thelr home 

ranges between summer and w1nter Dur1ng the summer, wolver1nes moved 

to h1gher elevat1ons Throughout the year, wolver1nes are h1gnly mob1le 

but appear to restr1ct the1r movements dur1ng the breed1ng season due to 

pa1r1ng and also dur1ng the w1nter when a locally abundant food source 

was located (e g , ungulate carcasses) 

Our1ng the study, two male wolver1nes departed the area One was a 

2-year-old male, wh1ch had res1ded w1th1n the known res1dent's annual 

home range for at least 1 month pr1or to leav1ng the area Th1s 

wolver1ne departed 1n March 1981 and was trapped 19 months later, 378 km 

from 1ts collar1ng locat1on, 1n Yukon Terr1tory, Canada The other was 

a JUVenlle male wh1ch had a w1nter range that was part1ally overlapped 

(27 7%) by a res1dent adult male The JUVenlle d1spersed from 1ts range 

between 5 and 12 January and was trapped 30 km from 1ts natal range 

Wolver1ne hab1tat use was stud1ed by super1mpos1ng 138 po1nt 

locat1ons onto vegetat1on maps On an annual bas1s, spruce commun1t1es 

and rock outcrops were used s1gn1f1cantly more (p < 0 OS) than expected 

W1nter food hab1ts were stud1ed by collect1ng and analyz1ng colon 

contents Th1rty-f1ve spec1mens were exam1ned rn add1t1on, summer 

food hab1ts data were collected by aer1al and ground track1ng Our1ng 

the w1nter, ungulates were the most 1mportant food type us1ng e1ther 

frequency of occurrence (51 4%), percent we1ght (61 5~), or aer1al 

observat1on (57 1%) Moose were the most 1mportant ungulate 1n the 

d1et, as the maJor1ty of the car1bou m1grated out of the study area 

pr1or to w1nter Other 1mportant food types dur1ng w1nter were 
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m1crot1nes, gall1naceous blrds, and red squ1rrels Dur1ng summer, 

arct1c ground squ1rrels were an 1mportant food 1tem to wolver1nes 

Wolver1ne movements to h1gher elevat1ons wh1ch were 1nhab1ted by ground 

squ1rrels co1nc1ded closely w1th the squ1rrels 1 emergence from 

hlbernacula 

The most common methods for harvest1ng wolver1nes 1n GMU 13 were 

trapp1ng and ground shoot1ng, account1ng for 84 7 and 14 2% of the take, 

respect1vely The comb1ned harvest for the three trapp1ng seasons was 

103 males and 73 females, wh1ch does d1ffer from a 1 1 sex rat1o 

Harvest sex rat1os d1d not d1ffer s1gn1f1cantly by month from 1 1 except 

for December, wh1ch favored males (p < 0 0~) The wolver1ne harvest was 

greatest dur1ng the months of February and March, account1ng for 24 4% 

and 32 4% of the total harvest, respectlvely The harvested populat1on 

of GMU 13 dur1ng these trapp1ng seasons cons1sted of 43% 

young-of-tne-year, 29% yearl1ngs, and 28% adults, wh1ch does not 

1nd1cate a heav1ly harvested populat1on 
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APPENDIX A Morpholog1cal data collected from skwned wolver1ne carcasses harvested dur1ng the 
trapp1ng seasons between 1979 and 1982 1n GMU 13 , A l as ka 

Access10n 1Aye We1ght Chest Neck Nose 
Measurements 1n em 

to Base of tall Skull Skull 
no. (yr) (kg) g1rth g1rth base of ta1l to last vertebrae length Wldth 

MALES 

005 
010 
ou 
013 
014 

0 
0 
0 
1 

9.8 
ll 7 
9 8 
9 !> 
8 4 

3907 
46 7 
39 7 
36 8 
38 3 

33.~ 
34 7 
31 7 
29 5 
31 5 

81 8 
86 0 
8~ 8 
82 6 
84 1 

184 
24 0 
19 0 
19 4 
17 5 

16 4 
15 1 
16 5 
15 8 
16 0 

11 8 
10 5 
10 4 
10 8 
10 6 

-..j 

Ul 
017 
U19 
UtO 
021 
022 

1 

1 
1 

9 3 
9 5 

11 s 
11 1 
8 6 

41 
38 
31 
35 
34 

l 
9 
9 
7 
0 

28.7 
29 9 
30 9 
t8.9 
t6 2. 

83 0 
84 4 
84 0 
83 8 
7!l 4 

20 6 
20 !> 
20.5 
17.8 
18 1 

16 8 
16 3 
15 8 
15 !) 

14 4 

10 6 
11 1 
11 9 
10 7 
9 8 

02.4 
Ut.b 
02.7 
029 
031 

2 
3 

1 

11 4 
11 1 
9 8 
9 5 
9.1 

40 1.. 
40 6 
39 7 
38 !) 

36.7 

31 2. 
30 1 
33 3 
29.6 
31 1 

84 0 
83 0 
81 7 
80 !) 

80 0 

19 0 
22.9 
L3.9 
19 2 
22 6 

15 4 
15 6 
16 ~ 
16 7 
16 ~ 

9 9 
10 9 
11 0 
10 7 
11 2 

034 
037 
039 
051 
0~4 
0~~ 

3 
0 
0 
1 
1 
0 

9 !> 
7 0 
9 5 

11.0 
12.0 

J7.8 
35 4 
38 0 
39 2 
39 9 
43 0 

30.1 
25 6 
27 5 
32.5 
27 0 
31.7 

85 4 
7!> 0 
83 8 
82 5 
83 5 
85 7 

21 8 
19 4 
21 1 
23 0 
19 5 
tO 6 

1!> 6 
16 4 

10 0 
9 9 



APPENDIX A Cont1nued 

Measur~nents 1n em
1Access10n Age We1ght Chest Neck Nose to Base of tall Skull Skull 

no (yr) (kg} y1rth g1rth base of ta 11 to last vertebrae 1 enyth Wldth 

MALES, cont 

U!l6 U-1 1U 0 41 t. 31 7 79 ~ 21 0 
O!lB 2. 105 39 9 33.7 84 2 t.O 4 16 4 11 1 
0!)9 4 3 0 2.6.4 21 5 78.1 t.O 5 16 1 10 1 
060 1 9 5 39 1 31 7 79 0 20 3 1~ 1 10 8 
063 1 35 2 28 9 79 4 19 0 14 !l 10 4 

06!3 1 9 !l 36 2. 31 6 78 6 16 0 10 7 
066 u 9 5 35 !l 3U 0 85 0 16 6 12 2 
067 8 6 LBO 16.1 11 6 
073 u B 6 41 5 30 5 80.3 22 0 16 1 9 8 
074 3 6 8 36 2 28 9 76.0 21 5 15 !l 10 2 

075 0 8 6 37 0 30 7 81.2. 22 5 16 2 9 7 
077 4 11 4 4b ~ 36 3 87 5 20 2 16 6 10 9 
OBI 7 10 5 40 ~ 33 5 ~0 5 22 2 17 4 108 
083 0 6 8 3b ~ 26 B 76 ~ 2.0 9 15 u 9 3 
085 1 9 1 37 8 3l.b 84.5 17 1 16 0 9 8 
OB6 0 8 4 35 9 30 6 BO.b 15 B 9 5 
OB7 11 4 50.2 32 2 88.0 22.9 16 2 10 6 

n 2.9 3~ 36 38 37 34 33 33 
MIN 0 3 0 ~0 2 21 5 78.1 17 1 14 4 9 3 
MAX 7 12 0 26 4 36 3 8B 0 24 0 17 4 u 2 
MEAN 1 3 9 5 38.6 30 4 B2 3 t.O 6 16 0 10 6 
~TOEV 1 6 l.7B 3 91 2 76 3 58 1 81 u 66 0 70 ........ 

0'1 



APPENDIX A Cont1nued. 

Access10n 1Aye We1ght Chest Neck Nose 
Measurements 1n em 

to Base of ta1l Skull Skull 
no (yr) (kg) y1 rth g1rth base of tall to last vertebrae length Wldth 

FEMALES 

001 
003 
004 
006 
OOH 

l 
1 
2 

6.1 
6 4 
7 3 
!> 9 
4 1 

34 0 
32 4 
33 9 
35 7 
2~ 7 

2b 
26 
32 
n 
21 

2 
4 
1 
9 
H 

77 0 
73 0 
76 5 
73 0 
7~ 8 

1H H 
22 0 
20 5 
19 H 
19 4 

14 9 
14 9 
l!> 2 
1~ 4 
1~ 3 

~ l 
9 6 

10 1 
9 6 
9 2 

UOY 
011 
01~ 

016 
01H 

0 

1 

4 8 
7 ~ 
4 1 
!:> 9 
b 1 

LH 1 
3~ 9 
30 9 

39 0 

23 6 
26 u 
20 4 
24 7 
24 l 

75.0 
74 3 
710 
72 0 
67 0 

1H 4 
19 9 
20 0 
17 7 
19.1 

14 6 
14 8 
14 1 
12 8 
14 1 

9 3 
9 9 
9 6 
9 0 
9 4 

023 
025 
02H 
030 
032 

9 

2 

10 ~ 

7 3 
7 0 
6 4 
7 0 

34 7 
J!:> 7 
33 9 
33 8 
2U9 

27 9 
28 5 
24 6 
25 6 
24.9 

~ 

Hl 0 
75 8 
68 5 
69 9 
74 3 

20 7 
17 2 
21 2 
16 7 
21 0 

14 6 
14 6 
138 
14 1 
14 2 

9.6 
9 7 
9 3 
8 7 
9 4 

033 
03!:> 
036 
038 
046 

0 
1 
6 
2 

7 5 
6 5 
H 0 
!:> !:> 

6 0 

26 
32 
38 
29 
31 

1 
s 
2 
1 
9 

234 
2H 2 
25 6 
25.7 

70 0 
17 0 
76 0 
71 1 
78 !:> 

l7 3 
17 6 
20.9 
19 0 
21 0 

14 0 
14 1 
1!:> 0 
14 4 

9 0 
9 4 

lOU 
9 2 

-.... -.... 



APPENDIX A Cont1nued 

Measurements 1n em1Access 10n Age We1ght Chest Neck Nose to Base of ta1l Skull Skull 
no (yr) (kg) g1rth y1rth base of ta 11 to last vertebrae length Wldth 

FEMALES, cont 

049 6 7 5 36 1 ~5 6 74 1 21 1 13 3 9 2 
0!>~ 3 36 H 27 0 75 0 19.0 
053 0 31 8 2b 7 72.!> 1H 0 
061 0 5 s 33 0 24 0 71 1 19 5 14 4 9 3 
06~ 3 6.0 34 ~ 27 0 70 2 n 6 1!:l 0 9 6 

064 !:l 9 0 37 1 2!> I 774 18.0 13 7 8 9 
072 0 6 8 3b ~ 27 9 74 5 18 0 14 9 9 4 
0/6 7 34 ~ n .4 778 17 9 13 1 10 !:l 
07H l 6 H 3b 1 30.S 82.0 19 3 14 2 9 2 
079 1 H ~ 34 b 31 0 7b.2 214 14 9 10 4 

OHO 0 6.6 35 0 2';J:s ·~. 
74 3 19 6 14 4 9 3 

082 1 b 0 34 3 2~.b 7b 5 21 2 15 2 9 L. 
UH4 1 8 2 41 0 28,9 83 0 18 9 lb 3 9 6 

~ I 

n L.3 ~9 32 32 33 33 30 30 
MIN 0 4 1 2b 7 204 67 0 16 7 12 8 8 9 
MAX 9 lOb 41 0 32 1 83 0 22.0 IS 4 lU 5 
MEAN 2 3 6.6 33 7 26.4 74 5 19 4 14 4 9 5 
STDEV 2 ~ 1.39 3 4!> 2 54 3 68 1 47 0 b6 u 41 

1 Ages determ1ned by cementum analys1s 
-.... 
00 



APPENDIX B Plotted locat1ons of rad1o-collared 

wolver1nes 1n the upper Sus1tna Bas1n, Alaska 

between May 1980 and Apr1l 1982 



Locat1ons for s1x rad1o-collared wolver1nes 1n the upper Sus1tna Bas1n, Alaska between May 1980 and 
Apnl 1982 
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066 -[II 

067-fi! 

o6s-A 

'/ 

Locat1ons for three rad1o-collared wolver1nes 1n the upper Sus1tna Bas1n, Alaska between November 1981 
and Apnl 1982 

(X) 

0 



APPENDIX C Ages, determ1ned by cementum analys1s, of male and female 
wolver1nes harvested dur1ng the trapp1ng seasons between 
1979 and 1982 1n GMU 13, Alaska 

Est1mated a9e (.!:ears) 

Access1on no Sex Capture date Can1 ne Premo 1ar 

001 F 02/04/80 1
003 F 01/21/80 1

004 F 02/11/80 2 

005 M 01/15/80 0 

007 F 01/11/80 1 


009 F 02/05/80 0 

010 M 02/26/80 0 

012 M 12/07/79 0 

013 M 03/02/80 1 

015 F 03/23/80 1 


017 M 03/06/80 1 

020 M 02/15/80 1 

021 M 01/1~/80 1 

024 M Spr1ng 1980 2 

026 M Spr1ng 1980 3 


028 F Spr1ng 1980 9 

031 M Fall 1980 1 

032 F Fa 11 1980 2 

034 M 11/27/80 3 

035 F 11/30/80 0 


036 F 11/16/80 1 

037 M 12./2.7/80 0 

038 F 01/09/81 6 

039 M 12/07/80 0 

040 M 04/15/81 7 


041 M 04/19/80 1 

046 F Spr1 ng 1981 2 

049 F 02/16/81 6 

050 M 11/29/82 3 

051 M 02/14/81 1 


052 F 02/23/81 3 

053 F 03/05/81 0 

054 M 1 


81 




82 


APPENDIX C Cont1nued 

Est1mated a~e (,tears) 

Access1on no Sex Capture date Cam ne Premolar 

055 M 02/20/81 0 

056- M 02/20/81 1 

058 M 02/15/81 2 

059 M 03/06/81 4 

060 M 02/20/81 1 


061 F 01/09/81 0 

062 F 11/15/80 3 

063 M 1 

064 F 02/01/81 5 


r065 M 03/16/81 1 


066 M 01/27/82 0 

071 M 12/81 1 

072 F 11/22/81 0 0 

U73 M 12/01/81 0 

074 M 12/14/81 3 3 


075 M 02/03/82 0 0 

076 F 03/26/82 7 4 

077 M 03/26/82 4 4 

U78 F 03/26/82 1 1 

079 F 03/15/82 1 1 


080 F 03/03/82 0 0 

081 M 7 

082 F 03/14/82 1 1 

083 M 03/29/82 0 0 

084 F 02/27/82 1 1 


085 ~I 11/14/81 1 1 

086 M 03/29/82 0 0 
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