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ABSTRACT

A s tudy  of  w o l v e r i n e  ( Gu lo  g u l o ) e co lo gy  was conducted  w i t h i n  the 

upper S u s i t n a  B a s i n  in  s o u t h c e n t r a l  A l a s k a  between May 1980 and A p r i l  

1982 .  The s tudy  was i n i t i a t e d  in an attempt to  i d e n t i f y  p o t e n t i a l  

im pac t s  o f  h y d r o e l e c t r i c  development on the w o l v e r i n e  p o p u l a t i o n s .

Twelve w o l v e r i n e s  (10 ma le s )  were f i t t e d  w ith  r a d i o  t r a n s m i t t e r s  and

r e l o c a t e d  153 t im e s .  The mean w in t e r  and summer home ranges  f o r  a d u l t

9 ?
male s  were 353 km and 385 km , r e s p e c t i v e l y .  A du l t  male home ranges  

were p r i m a r i l y  m u t u a l l y  e x c l u s i v e ,  hav ing  an a ve rage  o v e r l a p  o f  4 .2%  

between n e i g h b o r s .  On an annual  b a s i s ,  w o l v e r i n e s  appeared to s e l e c t  

s p r u c e  c o v e r  t y p e s ;  t h i s  s e l e c t i o n  was s t r o n g e s t  d u r i n g  the w in t e r .  The 

most im po r ta n t  foods  to w o l v e r i n e s  were c a r r i o n  o f  u n g u l a t e s  (w in te r )  

and ground  s q u i r r e l s  (summer).  The w o l v e r i n e  p o p u l a t i o n  in  the S u s i t n a  

B a s i n  d u r i n g  the s tudy  p e r i o d  was not h e a v i l y  e x p l o i t e d  by man and was 

s e c u r e .
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INTRODUCTION

S i n c e  1970, the re  has been an in c rea se d  focus  on r e so u r ce

deve lopment  in  A l a s k a .  Human a c t i v i t i e s  and i n t e n s i v e  land  use appear

to  have d e t r im en ta l  e f f e c t s  on r e s i d e n t  w o l v e r i n e  p o p u l a t i o n s  (van Z y l l  

de Jong  1975, Hornocke r  and Hash 1981 ) .  S t im u la te d  by the se  c o n c e rn s ,  

two w o l v e r i n e  p r o j e c t s  were i n i t i a t e d  in A l a s k a .  The f i r s t  o f  the 

w o l v e r i n e  f i e l d  s t u d i e s  began in  1978 in  the N a t i o na l  Pe t ro leum  Rese rve

in no r th w e s te rn  A l a s k a  (Magoun 1979, 1980, in p r e p . ) .  M a g o u n ' s  s tudy

m a i n l y  used r a d i o t e l e m e t r y ,  and e f f o r t s  were c o n c e n t r a te d  on c o l l e c t i n g  

da ta  on home range, s o c i a l  h a b i t s ,  food h a b i t s ,  and p o p u l a t i o n  

c h a r a c t e r i s t i c s .  My s t u d y ,  s t im u l a t e d  by the p roposed  S u s i t n a  

H y d r o e l e c t r i c  P r o j e c t ,  was de s i gne d  to  c o l l e c t  data  which cou ld  a s s i s t  

i n  the  p r e d i c t i o n  o f  p r o ba b le  impact s  on the w o l v e r i n e  p o p u l a t i o n s .  The 

m a j o r i t y  o f  the data  was c o l l e c t e d  by f o l l o w i n g  marked i n d i v i d u a l s  by 

r a d i o t e l e m e t r y .  My o b j e c t i v e s  were to:

1. de te rm ine  home range s i z e  and seasona l  movement p a t t e r n s ,

2.  de te rm ine  h a b i t a t  p r e f e r e n c e s  and food h a b i t s ,  and

3. dete rm ine  the age o f  h a r v e s te d  w o l v e r i n e s .

In A l a s k a ,  p r i o r  to  th e se  two f i e l d  s t u d i e s ,  da ta  c o l l e c t i o n  d e a l t  

p r e d o m in a n t l y  w ith  h a r v e s t  numbers,  which were t a l l i e d  th rough  bounty  

payments and then ,  a f t e r  1971 , th rough  h a r ve s t  s e a l i n g  documents.  In  

a d d i t i o n ,  i n f o rm a t i o n  c o n c e r n i n g  b reed ing  b i o l o g y ,  age s t r u c t u r e ,  and 

food h a b i t s  was c o l l e c t e d  from c a r c a s s e s  (W r i gh t  and Rausch 1955, W r i gh t  

1963, Rausch  and Pearson  19 7 2 ) .



There has been a dea r th  o f  w o l v e r i n e  re sea rch  th rou gho u t  the wor ld .  

P a s t  s t u d i e s ,  m a in l y  in  Eu rope,  have u t i l i z e d  snow t r a c k i n g  (Hag lund  

1966 , Pul 1 i a i n e n  1968, M y rbe rge t  1970 ) .  In  North Amer ica,  a 5 - y e a r  

( 1 9 7 3 -7 8 )  s t u d y  u s i n g  r a d i o t e l e m e t r y  was conducted  in  n o r th w e s te rn  

Montana (H o rnocke r  and Hash 1981 ) .  That s tudy  c o ncen t ra ted  on 

p o p u l a t i o n  c h a r a c t e r i s t i c s ,  home range s i z e ,  food h a b i t s ,  and h a b i t a t  

u t i 1 i z a t i  o n .

The p r e s e n t  range o f  w o l v e r i n e s  i s  r e s t r i c t e d  to the  remote 

m oun ta in s  in  the  weste rn  Un ited  S t a t e s  and no r the rn  Canada (Deems and 

P u r s l e y  1 9 7 8 ) .  In A l a s k a ,  w o l v e r i n e s  i n h a b i t  f o r e s t s  and t u nd ra  a reas  

t h r o u g h o u t  the s t a t e  except  on the A l e u t i a n s  and on the i s l a n d s  in the 

s o u t h e a s t  ( M a n v i l l e  and Young 19 65 ) .  The w o l v e r i n e  has been c l a s s i f i e d  

as a w i l d e r n e s s - d e p e n d e n t  s p e c i e s  ( S ch o e n fe ld  and Hendee 1978 ) ,  and, due 

to  i t s  s e c r e t i v e  b e h a v i o r ,  s o l i t a r y  l i f e  s t y l e ,  and n a t u r a l l y  low 

numbers,  l i t t l e  i s  known about i t s  b e h a v io r  and s t a t u s .

The w o l v e r i n e  i s  North  A m e r i c a ' s  l a r g e s t  t e r r e s t r i a l  m u s t e l i d .  I t  

i s  g e n e r a l l y  c o n s i d e r e d  a s ca venge r  and i t s  m o rp h o l o g i c a l  and b e h a v io r a l  

c h a r a c t e r i s t i c s  a re adapted to the s c a ve n g in g  l i f e  s t y l e .  W o lve r ine  

d e n t i t i o n  and s k u l l  m u s c u la t u r e  a l l o w  f eed in g  on f ro zen  meat and the 

b r e a k i n g  o f  l a r g e  bones (van Z y l l  de Jong  19 75 ) .  A l s o ,  i t s  e x t e n s i v e  

movement p a t t e r n s  a l l o w  i t  to sea rch  e f f e c t i v e l y  f o r  c a r c a s s e s .  K r o t t  

( 1 9 5 9 ) ,  Hag lund  ( 1 9 6 6 ) ,  and Hornocker  and Hash (1981 ) have reported  tha t  

w o l v e r i n e s  are not e f f i c i e n t  h u n t e r s ,  as they do not p o s s e s s  the s t e a l t h  

o r  the  speed t h a t  c h a r a c t e r i z e s  the e f f i c i e n t  h u n te r s  among the F e l i d a e  

and C an idae .  In  the summer, w o l v e r i n e s  a p p a re n t l y  are o m n ivo re s ,



f e e d in g  on b i r d s ,  i n s e c t s ,  b e r r i e s ,  small  marmials, and c a r r i o n  ( K r o t t  

1 9 5 9 ) .

In A l a s k a ,  w o l v e r i n e s  breed between May and Augus t  (Magoun and 

V a l k e n b u rg  1 9 8 3 ) .  Rausch and Pear son  (1972) repo r ted  an average  o f  3.5  

f e t u s e s  per pregnancy;  however,  Magoun ( i n  p rep . )  found average  l i t t e r  

s i z e s  f o r  no r thwest  A l a s k a  o f  o n l y  1.8  k i t s .  Female w o l v e r i n e s  are 

induced o v u l a t o r s  and a l s o  have de layed  im p l a n t a t i o n .  The b l a s t o c y s t s  

im p la n t  p r i m a r i l y  in  J a n u a r y  o r  F e b rua ry ,  w ith p a r t u r i t i o n  p r i m a r i l y  

o c c u r r i n g  d u r i n g  Fe b rua ry  and March. The pe r i od  between n i d a t i o n  and 

p a r t u r i t i o n  i s  30 to  40 days  (Rausch  and Pearson 19 7 2 ) .  De layed  

im p l a n t a t i o n  a l l o w s  k i t s  to  be born and b reed in g  to  o c c u r  d u r i n g  the 

opt ima l  spr ing/summer  p e r i o d .  W o lve r i ne  k i t s  deve lop  r a p i d l y ,  and by 

November (a t  a p p ro x im a te l y  7 months o f  age) they  are w i t h i n  the a d u l t  

we igh t  range (Magoun, in p r e p . ) .

W o l v e r i n e s  are im po r tan t  f u r b e a r e r s  in terms o f  human income and 

r e c r e a t i o n .  D u r in g  the t r a p p i n g  s e a so n s  (November t h ro u g h  March) 

between 1979 and 1982 , 534,  610,  and 464 w o l v e r i n e s  were trapped 

s t a t e w i d e ,  g r o s s i n g  $91 ,314  and $141 ,660  d u r in g  the t r a p p i n g  sea sons  

1980 -81  and 1981 -82  ( M e l c h i o r  1982, 1983) .  No r e c o rd s  c o n ce rn in g  human 

income from the  w o l v e r i n e  h a r v e s t  d u r i n g  the 1979 -1980  t r a p p i n g  season  

were c o l l e c t e d .  E i g h t y - o n e ,  34 ,  and 63 w o l v e r i n e s  were t rapped d u r i n g  

the  t r a p p i n g  s ea so n s  between 1979 and 1982 in  Game Management U n i t  13 

(GMU 13) wh ich  i n c l u d e s  the s tu dy  a rea .  Game Management U n i t  13 ranked 

number one, s i x ,  and one f o r  r epo r ted  w o l ve r i n e  h a r v e s t  w i t h i n  A l a s k a  

d u r i n g  19 79 -198 0 ,  1980 -81 ,  and 1981 -82 ,  r e s p e c t i v e l y .  A l a s k a  ranked



number one in  w o l v e r i n e  h a r v e s t  in  a l l  of  North America  d u r i n g  1977 -78 

(Deems and P u r s l e y  1978 ) .



STUDY AREA

o
The s tudy  area  o f  a p p ro x im a te l y  163,000  km l i e s  between 62 ° 3 0 ‘ and 

6 3 ° 0 0 ‘N and 1 4 7 ° 0 0 ‘ and 1 5 0 ° 1 5 ‘W in  the upper S u s i t n a  B a s i n  in  

s o u t h c e n t r a l  A l a s k a  ( F i g .  1 ) .  The area was chosen because ,  i f  the 

S u s i t n a  dams are b u i l t ,  i t  w i l l  be d i r e c t l y  a f f e c t e d  by i n u n d a t i o n  and 

i n d i r e c t l y  a f f e c t e d  th rou gh  road , power l i n e ,  and camp c o n s t r u c t i o n .

The p o r t i o n  o f  the s tu dy  a rea  where the  in s t rum ented  an im a l s  r e s i d e d  was 

m on i to red  the most i n t e n s i v e l y .

The s tudy  area l i e s  w i t h i n  the Coa s ta l  T rough P r o v i n c e  (W a h rh a f t i g  

1965) and i t s  t opog raphy  i s  d i v e r s e .  The S u s i t n a  R i v e r  f lows  th rough  a

s t e e p - w a l l e d  canyon t h a t  in  p l a c e s  i s  300 m deep. The canyon g i v e s  way

to a p l a t e a u  o f  r o l l i n g  up lan d s  which r i s e  i n t o  the T a lkee tna  M oun ta in s  

on the sou th  and the  A l a s k a  Mounta in  Range to the n o r t h .  E l e v a t i o n s  in 

the  s t u d y  area  range from 275 to  2 ,100  m. There i s  a gradua l  westward 

d e c l i n e  in  e l e v a t i o n  a c r o s s  the s tudy  a rea .  The a rea  i s  s p a r s e l y  

popu la ted  and r e l a t i v e l y  i n a c c e s s i b l e ,  as no roads  go i n t o  the area and

th e re  are few improved l a n d i n g  s t r i p s  f o r  f i x e d - w i n g  a i r c r a f t .

V e g e t a t i o n  type s  o f  the area  were mapped by a team from the 

U n i v e r s i t y  o f  A l a s k a  A g r i c u l t u r a l  Exper im enta l  S t a t i o n ,  Pa lmer,  A l a s k a  

(M cK end r i c k  et a l . 1 9 82 ) .  The p r imary  v e g e t a t i o n  types  p re sen t  are 

f o r e s t ,  s h r u b l a n d , and t u n d r a .  T r e e l i n e ,  a l t h o u g h  v a r i a b l e ,  r a r e l y  

exceeds  975 m f o r  c o n i f e r s  and 700 m fo r  dec iduou s  or  mixed dec iduous  

and c o n i f e r  f o r e s t s .  The most p r e v a l e n t  v e g e t a t i o n  t ype s  in  the s tudy  

a rea  are mixed low sh rub  ( b i r c h  and w i l l o w ) ,  woodland sp ruce ,  sedge

5



F igu re  I .  Wolve r ine  s tudy area map. The most i n t e n s e l y  monitored  area i s  shaded. a



/

g r a s s  t u n d ra ,  mat and c u sh io n / se d g e  g r a s s  tundra ,  and open sp ru ce .

W i t h i n  the S u s i t n a  R i v e r  f l o o d p l a i n ,  dec iduou s  and mixed dec idu ou s  and 

c o n i f e r  f o r e s t  t ype s  are common. The extent  o f  each of  the v e g e t a t i o n  

t y p e s  i s  p re sen ted  in  Tab le  1.

The s t u d y  a rea  has c o o l ,  r a i n y  summers and c o l d ,  d r y  w i n t e r s .  Snow 

c o v e r  i s  u s u a l l y  r e s t r i c t e d  to the pe r i od  of October to m id -May,  

a l t h o u g h  sn o w fa l l  can o c cu r  t h rou gho u t  the y e a r .  The be s t  app rox im at ion  

o f  a i r  tempera tu re  and p r e c i p i t a t i o n  l e v e l s  f o r  the s tudy  area  was 

re co rded  at  a weather s t a t i o n  l o ca ted  at Summit, 40 km n o r th w e s t .  

Recorded a ve rag e s  of  tempera tu re  and p r e c i p i t a t i o n  are p re sen ted  in 

T ab le  2.  S t r o n g  i n v e r s i o n s  a re  common in  the w in t e r  months as 

h i g h - p r e s s u r e  a i r  masses  s e t t l e  over  the a rea ,  c a u s i n g  c o l d ,  dense a i r  

to  s e t t l e  in  the s t e e p - w a l l e d  ca ny on s .  T h e re f o re ,  a i r  t empera tu re s  are 

l o w e s t  in  the canyon bottoms ( B u s k i r k  1983 ).

The reco rded  v e r t e b r a t e  fauna o f  the area i n c l u d e s  135 s p e c i e s  o f  

b i r d s  ( K e s se l  et  a l . 1982 ) ,  34 s p e c i e s  of  mammals, and 1 amphibian 

s p e c i e s  ( B u s k i r k  19 83 ) .  S i x  s p e c i e s  o f  l a r g e  c a r n i v o r e / s c a v e n g e r  

s p e c i e s  occu r  s y m p a t r i c a l l y  in  the area:  w o l f  ( Cani  s 1 u p u s ) , b l a c k  bear

( U r s u s  a m e r i c a n u s ) , brown bear  (U r s u s  a r c t o s ),  fox ( Vu1pes v u l p e s ) , and 

sma l l  numbers o f  l y nx  (Lynx  c a n a d e n s i s )  and coyote  ( Cani s 1a t r a n s ) .



Tab le  1. Hecta re s  and percentage  o f  t o t a l  area cove red  by v e g e t a t i o n /  
h a b i t a t  t ype s  in  the upper S u s i t n a  R i v e r  B a s i n  (above Gold 
C re e k ) ,  A l a s k a .  Data  from McKendr i ck  et al . ( 1 9 82 ) .

a

V e g e t a t i o n / h a b i t a t  type Hecta re s
Pe rcent  o f  
t o t a l  a rea

Tota l  v e g e t a t i o n 1,387 ,607 85 .08

F o r e s t 348,232 21 .35
Coni f e r 307,586 18.86

Woodland sp ruce 188,391 11.55
Open sp ruce 118,873 7.29
C lo se d  sp ruce 323 0.02

Dec iduou s 1,290 0 .08
Open b i r c h 968 0.06
C lo sed  b i r c h 323 0.02

Mixed 39,355 2.41
Open 23,387 1.43
C lo sed 15 ,968 0 .98

Tundra 394,685 24.20
Wet sedge g r a s s 4,839 0.30
(M e s i c )  sedge g r a s s 184,358 11.30
Herbaceous  a l p i n e 807 0.05
Mat and c u sh io n 65 ,001 3.99
Mat and cu s h io n / s e d g e  g r a s s 139,680 8.56

S h rub land 644 ,690 39 .53

T a l l  sh rub 129,035 7.91
Low sh rub 515,655 31 .62

Bi rch 33 ,549 2.06
Wi 11ow 10,645 0.65

Mi xed 471,461 28.91

Unvegetated 243,392 14.92

Water 39 ,840 2.44

Lakes 25 ,162 1.54

R i v e r s 14 ,678 0.90

Rock 113,712 6.97

Snow and i c e 89 ,841 5.51

Tota l  a rea 1 ,630 ,999 100.00

a Based on maps produced at a s c a l e  o f  1 :2 50 ,00 0 .



T ab le  2. Recorded a ve rage  a i r  tempera tu re  (C) and p r e c i p i t a t i o n  (mm) at 
Summit, 40 km no r thwes t  o f  the s tudy  a rea ,  1951-1975  (A l a s k a  
Power A u t h o r i t y  1982 ) .

Ave rage  Ave rage
d a i l y  d a i l y  Average  Average

maximum minimum d a i l y  month ly
tempera tu re  tempera tu re  temperatu re  p r e c i p i t a t i o n

Jan - 1 4 . 6 - 2 1 . 6 -18 .1 23

Feb - 1 0 . 8 - 1 8 . 6 -14 .7 30

Mar - 7 . 8 - 1 7 . 1 - 1 2 . 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

Jul 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 - 1 5 . 6 - 1 2 . 3 33

Dec -12 .7 - 1 9 . 6 -16 .1 28

Annual mean -3 . 9 483



METHODS

W o l v e r i n e s  were captu red  d u r i n g  th ree  p e r i o d s :  A p r i l  and May 1980,

March 1981 , and November and December 1981. H e l i c o p t e r  c ap tu re  

t e c h n i q u e s  (Bae r  et  a l .  1978,  B a l l a r d  et a l . 1982a) were used.

W o l v e r i n e s  were captu red  w i th  g r e a t e r  s u c ce s s  d u r i n g  p e r i o d s  w i th  good 

l i g h t  c o n d i t i o n s  and f r e s h  s n o w f a l l .  W o l ve r i ne s  were l o ca ted  i n i t i a l l y  

by f i x e d - w i n g  a i r c r a f t  (PA -18  150) and were im m ob i l i zed  by f i r i n g  a 

p r o j e c t i l e  s y r i n g e  (C ap -chu r  equ ipment )  from a B e l l  206B h e l i c o p t e r .  

Im m o b i l i z a t i o n  o f  w o l v e r i n e s  ( B a l l a r d  et a l . 1982a) was accom p l i shed  by 

u s i n g  0 .2 5  cc p h e n c y c l i d i n e  h y d r o c h l o r i d e  (100 mg/ml S e r n y l a n ,  B i o c e u t i c  

L a b . ,  I n c . )  w i th  0 .20  cc x y l a z i n e  (100 mg/ml Rompun, B a r r e t t  D i v i s i o n  of  

C u t t e r  L a b o r a t o r i e s ,  I n c . )  o r  0 .4 0  to  0 .70  e t o r p h i n e  (1 mg/cc M-99,  D-M 

P h a r m a c e u t i c a l s ,  I n c . )  w i th  0 . 4 0  to  0 . 5 0  cc x y l a z i n e  (Rompun, 100 

mg/ml).

I t r i e d  l i v e  t r a p s  s i m i l a r  to t ho se  used by H o rnocke r  and Hash 

(1981 ) and Magoun ( i n  p rep . )  but f a i l e d  to  captu re  any w o l v e r i n e s  u s i n g  

t h a t  method.

C ap tu red  w o l v e r i n e s  were sexed ,  weighed, measured,  ear  tagged w i th  

p l a s t i c  r o to  t a g s  (Nasco  W e s t ) ,  t h e i r  ages  e s t im a ted ,  and r a d i o -  

c o l l a r e d .  Measurements taken were t o t a l  l e n g th ,  neck c i r c um fe renc e ,  

c h e s t  g i r t h ,  and s k u l l  l e n g t h  and w id th .  Ages were e s t im a ted  by 

e v a l u a t i n g  the genera l  c o n d i t i o n  o f  the  te e th  and body ( appa rent  t r a p  

wounds,  s c a r s  from f i g h t i n g ) ,  and by l e n g th  o f  t e s t e s  f o r  males and 

l e n g t h  o f  t e a t s  f o r  females (Magoun, in  p r e p . ) .  The w o l v e r i n e  was
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c o n s i d e r e d  an a d u l t  i f  i t  was g r e a t e r  than 1 yea r  o ld  and was a p p a re n t l y  

s e x u a l l y  mature.

Rad io  t r a n s m i t t e r s  ( T e l o n i c s ,  I n c . )  were in the 1 4 9 .4 4 0 - 1 5 3 .0 6 0  MHz 

range and had an expected b a t t e r y  l i f e  o f  1 y e a r .  C o l l a r s  were 

c o n s t r u c t e d  o f  bu ty l  rubber  and had an i n n e r  c i r c um fe rence  o f  29 to 

39 cm. Each c o l l a r  had a whip antenna which extended 26 cm from the 

c o l l a r .  The e n t i r e  u n i t  weighed 230 g.

The m o n i t o r i n g  s c he du le  v a r i e d  d u r i n g  the s tudy  depend ing  on the 

number o f  a c t i v e  r a d i o s .  When p o s s i b l e ,  i n s t rumented  w o l v e r i n e s  were 

lo c a t e d  once per 7 d a y s .  Inc lement weather and o th e r  commitments 

sometimes  i n c r e a se d  the  i n t e r v a l s  between s i g h t i n g s .  The m a j o r i t y  o f  

r e l o c a t i o n s  were from f i x e d - w i n g  a i r c r a f t  (Cessna  180 o r  PA-18 150) 

equ ipped w i th  a r a d i o - r e c e i v e r  s canne r  and th ree -e lem ent  Yagi antennas  

( T e l o n i c s ,  I n c . )  mounted to  the wing s t r u t s .  A d d i t i o n a l  l o c a t i o n  data  

came from t r a p p e r s  who h a r v e s t e d  the in s t rum ented  a n im a l s .

Each t ime a w o l v e r i n e  was l o ca ted  i t s  p o s i t i o n  was p l o t t e d  on a 

1 : 6 3 , 3 6 0  Un i ted  S t a t e s  G e o l o g i c a l  S u rvey  ( U . S . G . S . )  map and da te ,  t ime, 

a c t i v i t y ,  number o f  a s s o c i a t e s ,  t opog raphy ,  and v e g e t a t i o n  type  were 

re co rd e d .  V e g e t a t i o n  was c l a s s i f i e d  to  leve l  3 o f  the V ie r e c k  and 

D y r n e s s  (1980 )  c l a s s i f i c a t i o n  system.

Sea so na l  home ranges  ( w i n t e r  pe r i od  was m id -Oc tober  th rough  March; 

summer p e r i o d  was A p r i l  t h rou gh  m id -Oc tobe r )  were determined  f o r  

w o l v e r i n e s  w i th  e i g h t  o r  more l o c a t i o n s  u s i n g  the minimum area method o f  

Mohr ( 1 9 4 7 ) .  Obv iou s  d i s p e r s a l  l o c a t i o n s  were omit ted  from the



c a l c u l a t i o n s .  The enc lo sed  area  o f  the convex po lygon  was measured by 

use o f  a compensat ing  p o l a r  p l a n im e t e r .

Each in s t rum ented  w o l v e r i n e  was c l a s s i f i e d  as a r e s i d e n t  or  a 

t r a n s i e n t .  A r e s i d e n t  was an a d u l t  w o l v e r i n e  tha t  had e s t a b l i s h e d  

tenu re  in the a rea .  T r a n s i e n t s  were j u v e n i l e s  and a d u l t s  t h a t  had not 

y e t  e s t a b l i s h e d  r e s i d e n c y .

A v a i l a b i l i t y  o f  the d i f f e r e n t  v e g e t a t i o n  type s  w i t h i n  each o f  the 

r a d i o - c o l l a r e d  w o l v e r i n e  home ranges  was determined  f o l l o w i n g  p rocedures  

o u t l i n e d  by Marcum and L o f t s g a a r d e n  (1980 )  u s i n g  the 1 : 2 5 0 , 0 0 0  s c a l e  

v e g e t a t i o n  maps p ro v id ed  by the Pa lmer A g r i c u l t u r a l  E x pe r im enta l  S t a t i o n  

(M cK end r i c k  et  a l . 1982 ) .  W o lve r i ne  use  o f  the a v a i l a b l e  v e g e t a t i o n  

t y p e s  was determined  by o v e r l a y i n g  l o c a t i o n s  o f  the r a d i o - c o l l a r e d  

w o l v e r i n e  onto  the  v e g e t a t i o n  maps. I f  the  l o c a t i o n  f e l l  on a mapped 

boundary  between d i f f e r e n t  v e g e t a t i o n  t y p e s ,  the v e g e t a t i o n  type I 

reco rded  d u r i n g  the f l i g h t  was used .  I lumped the f o l l o w i n g  v e g e t a t i o n  

t y p e s  and c o n s i d e r e d  them as communi t ie s  due to the f a c t  I c ou ld  not 

a c c u r a t e l y  d i f f e r e n t i a t e  between them from f i x e d - w in g  a i r c r a f t :  mat and

c u s h io n  and sedge g r a s s  tu n d ra ,  wh i te  and b la ck  sp ru ce ,  and dwarf  b i r c h  

and sh rub  w i 11ow.

A r e g r e s s i o n  a n a l y s i s  o f  e l e v a t i o n s  o f  w o l v e r i n e  l o c a t i o n s  and 

sea son  o f  the  y e a r  was conducted  u s i n g  BMDP1R and BMDP60 programs (D ixon  

et al . 1 9 8 1 ) .  E l e v a t i o n s  o f  r a d i o  l o c a t i o n s  were r e g r e s s e d  on J u l i a n  

d a t e .  E l e v a t i o n s  were s t a n d a r d i z e d  among the in s t rum ented  w o l v e r i n e s  by 

d e t e r m in i n g  the  mean e l e v a t i o n  f o r  a l l  l o c a t i o n s  f o r  each w o l v e r i n e ,  

a s s i g n i n g  t h i s  mean e l e v a t i o n  a v a lue  o f  ze ro ,  d e te rm in in g  the

1 2
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e l e v a t i o n a l  d i f f e r e n c e  between t h i s  b a s e l i n e  and each p o i n t  l o c a t i o n ,  

and then p o o l i n g  t h e se  d i f f e r e n c e s  f o r  a l l  w o l v e r i n e s  by month ( B u s k i r k  

1983 ) .

W o lve r i n e  t r a c k s  were f o l lowed  on the ground d u r i n g  May and 

December 1980, Februa ry  1981, and A p r i l  1982 in an e f f o r t  to ga in  

i n f o r m a t i o n  on food h a b i t s  and h a b i t a t  u se.  The rou te  o f  the an im a l ,  

i t s  apparent  a c t i v i t y ,  and i t s  i n t e r a c t i o n s  w i th  o the r  s p e c i e s  were 

noted .

W o lv e r i n e  c a r c a s s e s  were pu rchased  from h u n te r s  and t r a p p e r s  in  GMU 

13 f o r  $10 per c a r c a s s .  Can ine  tee th  and p rem o la r s ,  female r e p r o d u c t i v e  

t r a c t s ,  and g a s t r o i n t e s t i n a l  ( G . I . )  t r a c t s  were c o l l e c t e d .

C an ine s  and p rem o la r s  were s e c t i o n e d  at 30y and 24y,  r e s p e c t i v e l y ,  

u s i n g  a c r y o s t a t  (Damon/ IEC ).  Tooth s e c t i o n s  were s t a i n e d  and mounted 

on s l i d e s  f o l l o w i n g  Goodwin and B a l l a r d  (1985) except  tha t  the too th  

s e c t i o n s  were in  the hot hem otoxy l in  s t a i n  f o r  15 m in u t e s  and were 

a g i t a t e d  at  5 -m inute  i n t e r v a l s .  S t a i n e d  s e c t i o n s  were removed and 

r i n s e d  in  d i s t i l l e d  water f o r  3 m in u t e s ,  then dipped in  the ac id  a l coh o l  

s o l u t i o n  f o r  a p p ro x im a te l y  20 seconds  f o r  c a n in e s  and 5 to  10 seconds 

f o r  p r e m o l a r s .  The s e c t i o n s  were a g a i n  r i n s e d  in  d i s t i l l e d  water to 

s top  the s t a i n  l i g h t e n i n g  p r o c e s s  o f  the acid a l c o h o l .

G a s t r o i n t e s t i n a l  t r a c t s  were sepa ra ted  i n t o  g a s t r i c  and c o l o n i c  

c o n t e n t s .  To dec rease  the b i a s  a s s o c i a t e d  with the t r a p  b a i t ,  g a s t r i c  

c o n t e n t s  were not i n c lu d e d  in  the  sample u n l e s s  the w o l v e r i n e  had been 

s ho t  or  had been trapped b e s i d e  a n a tu ra l  c a r c a s s .  S c a t s  were removed
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from the l a r g e  i n t e s t i n e  between the c o lon  and the caecum, a c c e s s i o n e d  

by l o c a t i o n  and d a te ,  and a i r  d r i e d .

A n a l y s i s  f o l l ow ed  s t a n d a rd  t e chn ique s  used f o r  c a r n i v o r e  food h a b i t  

s t u d i e s  ( K o r s chgen  1980) .  D r i ed  sca t m a te r i a l  was weighed and separated  

by the  d i f f e r e n t  p rey  rem a in s .  Food items  were i d e n t i f i e d  u s i n g  a 

re f e r e n c e  c o l l e c t i o n  o f  v e r t e b r a t e  s k i n s  and bones .  The d i f f e r e n t  prey  

i tems were weighed to  the n e a r e s t  0 .1  g on a t o p - l o a d i n g  b a la n ce .  Foods 

expected  to  have been taken i n c i d e n t a l l y  d u r i n g  the t ime the animal was 

in the  t r a p  ( v e g e t a t i o n ,  t r a p  b a i t )  were not i n c lud ed  i n  the a n a l y s i s .



RESULTS

Between 10 A p r i l  1980 and 8 December 1981, 12 w o l v e r i n e s  (10 males )  

were captu red  a t o t a l  o f  14 t imes  (T ab le  3 ) .  There was one 

c a p t u r e - r e l a t e d  m o r t a l i t y ,  p robab ly  due to  an embol ism or toxemia  caused 

by the d a r t  ( A l b e r t  W. Franzmann, p e r s .  commun.). D u r i n g  the s tudy  

p e r i o d ,  75 c a r c a s s e s  from GMU 13 were purchased  from t r a p p e r s .  Weights  

and morphometr ic  measurements are p re sen ted  in Append ix  A.

Home Range C h a r a c t e r i s t i e s

In s t rum ented  w o l v e r i n e s  were l o ca ted  153 t im e s ,  p r i m a r i l y  from 

f i x e d - w i n g  a i r c r a f t ,  between 10 A p r i l  1980 and 15 A p r i l  1981 and between 

18 November 1981 and 1 A p r i l  1982 (T ab le  4 ) .  No r a d i o  l o c a t i o n  data 

were c o l l e c t e d  between 15 A p r i l  1981 and 13 November 1981 due to a la ck  

o f  f u n c t i o n i n g  r a d i o s .  In s t rumented  w o l v e r i n e s  were s i g h t e d  on 54% o f  

the r e l o c a t i o n s ;  however,  d u r i n g  the snow months ( N o vem be r -Ap r i1 ) ,  I 

s i g h t e d  the r a d i o - c o l  1ared w o l v e r i n e s  on 73% o f  the r e l o c a t i o n s .  A l l  

l o c a t i o n s  o f  the i n s t rum ented  w o l v e r i n e s  are p ro v id ed  in Append ix B. 

I n d i v i d u a l  home ranges  are p resented  in  F i g u r e  2.  Due to  dropped 

c o l l a r s ,  t r a p p e r  h a r v e s t ,  o r  r a d io  f a i l u r e ,  o n ly  one w o l v e r i n e  (male 

040)  was m on i to red  f o r  an e n t i r e  y e a r .  T h e re f o r e ,  o t h e r  than 0 4 0 ' s , the 

c a l c u l a t e d  home range s  p re sen ted  in Tab le  5 p ro bab ly  a re  sm a l l e r  than 

the  ac tua l  annual  home r a nge s .

The a ve rage  w in t e r  and summer home ranges  f o r  a d u l t  males (based  on

? ?
7 o r  more r a d i o - l o c a t i o n s )  were 353 km (n = 5) and 385 km (n = 4 ) ,

15
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Table 3. Capture s t a t i s t i c s  o f  12 w olver ines In the SusUna R iver  Basin, A laska, 1980-81.

Wolverine
no. Sex Age

Date of 
capture

Capture
location

Morphometrlc measurements (mm) 

Neck
Weight Total clrcum- Chest Skull 
(kg) length ference girth length

Skull
width Drug type

Initial
dosage
(cc) Comments

040 H 6-7
yr

10 Apr 80 Clarence Lk. 14.5 876 330 429 194 116 Sernylan/
Rompun

0.25/
0.2

Blind In 1 eye; teeth 
badly worn.

040 M 7-8
yr

25 Mar 81 Clarence Lk. 14.5 M-99/Rompun 0.5/
0.4

—

041 H 1 yr 19 Apr 80 Fog Ck. 15.5 877 346 502 166 115 M-99 2.0 Capture mortality.

042 F Ad 19 Apr 80 Watana Ck. 9.5 806 272 384 147 99 Sernylan/
Rompun

0.25/
0.5

Lactattng; had 2 kits.

043 M Unk 6 May 80 Standing 
Bear Lk.

17.7 876 — 451 159 115 M-99/Rompun 0.4/
0.5

—

044 M Unk 7 May 80 Susltna R. — - — — — — M-99/Rompun 0.5/
0.5

Not fully Immobilized; 
very lively.

050 H 2 yr 6 Mar 81 Clarence Mt. 17.7 960 343 510 138 113 M-99/Rompun 0.5/
0.4

Dispersed after 1 
month.

066 M Juv 13 Nov 81 Chunllna
Hills

14.1 928 — 551 -- — H-99/Rompun 0.4/
0.5

Needed additional 
drug— 0.4 cc M-99 and 
0.5 cc acepromazlne.

067 H Juv 4 Dec 81 Upper Fog Ck. 14.5 M-99 Rompun 0.5/
0.5

—

068 M Ad 4 Dec 81 Stephan Lk. 16.4 M-99/Rompun 0.2/
0.5

All canines and many 
Incisors broken.

068 M Ad 2 Apr 82 High Lk. — — - — — — M-99/Rompun 0.7/
0.5

—

069 F Ad 5 Dec 81 Chunllna
Hills

10.5 794 - 416 152 100 M-99/Rompun 0.7/
0.5

—

070 M Unk 6 Dec 81 Upper Coal 
Ck.

17.3 M-99/Rompun 0.7/
0.5

Gave It 7 additional 
1nject1ons--3.5 cc of 
M-99 before It became 
Immobilized.

071 H Juv 8 Dec 81 Little
Clearwater

15.9 920 378 522 169 110 M-99/Roropun 0.7/
0.5

-



Locations per month
Wolverine

no. Sex
Est.
age Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total s

040 M Ad 1980
1981 3 2 6

4
1

6 5 1 3 2 4 2 1
40

041 M 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 N Juv 1981
1982 1 I 3 1

4
10

068 H Ad 1981
1982 1 1 3 4

4
13

069 F Ad 1981 2 2

070 M Unk 1981
1982 1 2 3

5
11

071 _3 3

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

Table 4. Humber of locations for radio-collared wolverines monitored 1n the Susltna Basin, Alaska, 
1980-82. Includes radio, harvest, and dropped collar locations.
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F i g u r e  2.  I n d i v i d u a l  home ra nge s  o f  the  n i n e  r a d i o - c o l l a r e d  w o l v e r i n e s  m on i to red  between May 1980 and 
A p r i l  1982. 1— •

00



T ab le  5 .  Home range  s i z e  o f  n ine  w o l v e r i n e s  in  th e  S u s i t n a  R i v e r  B a s i n ,  A l a s k a ,  1 9 80 -82 ,  as 
de te rm ined  by the minimum area  method (Mohr  1 9 47 ) .

»— 1

W o lve r i  ne

Age*

P e r i o d No. o f Home range

n o . Sex m on i to red r e l o c a t i o n s
p

s i z e  (km ) Comments

116040 M Ad
(7)

10
15

Apr
Apr

1980 -
1981

40 637 D ied  o f  n a t u r a l  c a u s e s .

116042 F Ad 19
12

Apr
Aug

1980 - 
1980

18 92 L o s t  c o n t a c t .

116043 M Unk 6
4

May
Dec

1980 -
1981

27
28

303
405

L o s t  c o n t a c t  - r a d i o  m a l f u n c t i o n .  
I n c l u d e d  a rea  i n  which a t r a p p e r  
had t r a c k e d  t h i s  w o l v e r i n e  b e fo re  
t r a p p i n g  (15  Feb 1980 ) .

116044 M Unk 7
9

May
Oct

1980 - 
1980

13 401 L o s t  c o n t a c t .

116050 M Ad
(2)

6
25

Mar
Mar

1981 - 
1981

5 89 H a r v e s t e d .

116066 M Juv
(0)

13
27

Nov
Jan

1981 -
1982

8 238 H a r v e s t e d .  Animal had d i s p e r s e d  
out  o f  a rea  p r i o r  to  t r a p p i n g .

116067 M Juv

(0)

4
1

Dec
Apr

1981 -
1982

10 179

116068 M Ad 4
24

Dec
Apr

1981 -
1982

13 366



W o lve r i  ne 

no. Sex Age1

P e r i o d

m o n i to red

No. o f  

r e l o c a t i o n s

Home range
2

s i z e  (km ) Comments

116070 M Onk 6 Dec 1981 - 11 69
10 Mar 1982

116071 M Juv 8 Dec 1981 - 2 H a r v e s t e d .
(0) 12 Dec 1981

Tab le  5.  C o n t in u e d .

The age ,  in  y e a r s ,  i s  i n  p a r e n t h e s e s .

ro
o
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r e s p e c t i v e l y  (T ab l e  6 ) .  The s i z e  d i f f e r e n c e  was not s i g n i f i c a n t  (p <

o
0 . 0 5 ) .  Male w o l v e r i n e  040 had an annual  home range o f  637 km with

2 2
w in t e r  and summer home ranges  o f  515 km and 451 km , r e s p e c t i v e l y .  The

s i z e  d i f f e r e n c e  between male 0 4 0 ' s  w i n t e r  and summer ranges  was

s t a t i s t i c a l l y  s i g n i f i c a n t  (p < 0 . 0 5 ) .

On ly  one female was mon i tored  l ong  enough to determine  a sea sona l

home range. W o lv e r i n e  042 was l a c t a t i n g  with two k i t s  and had a s p r i n g /

2
summer home range  o f  92 km .

The genera l  shape o f  the in s t rum ented  w o l v e r i n e s '  home ranges  

i n d i c a t e d  t h a t  majo r  t o p o g r a p h i c a l  f e a t u r e s  such as major waterways  and 

moun ta in s  were used as bo u n d a r i e s  between home ra n ge s .  The S u s i t n a  

R i v e r  acted  as a home range  boundary f o r  s i x  o f  the seven m a le s .  The 

r i v e r  i t s e l f  was not a b a r r i e r  to t r a v e l ,  however,  as w o l v e r i n e s  c r o s se d  

t h ro u g h o u t  the y e a r  and a l s o  used i t  as a t r a v e l  c o r r i d o r  d u r i n g  the 

wi n t e r .

Movement P a t t e r n s

R e g r e s s i o n  a n a l y s i s  o f  w o l v e r i n e  e l e v a t i o n a l  use ove r  time showed a 

s i g n i f i c a n t  (p < 0 . 0 5 )  upward movement d u r i n g  l a t e  w i n t e r / e a r l y  s p r i n g  

and a s i g n i f i c a n t  (p < 0 .0 5 )  s h i f t  downward d u r i n g  the l a t e  f a l l / w i n t e r  

( F i g .  3 ) .  From 31 J an ua ry  to  30 May, the p re d i c t e d  e l e v a t i o n a l  i n c r e a s e  

based  on the r e g r e s s i o n  l i n e  was 106 m. The e l e v a t i o n a l  de c rea se  d u r i n g  

the  f a l l  was more p ronounced ; from 1 October  to  20 December,  the 

p r e d i c t e d  d e c l i n e  was 615 m.
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Tab le  6 .  Seasona l  home ranges  o f  the in s t rumented  w o l v e r i n e s  in  the 
S u s i t n a  B a s i n ,  A l a s k a ,  1980 -82 .

A c c e s s i  on 

no. Sex

Home range 

(km2 )

No. of  

L o ca t i  ons

Per i  od 

moni tored

Wi n t e r 040 M 515 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

J u v e n i l e  male 0 6 6 ' s and unknown-age male 0 7 0 ‘ s home ranges  were not 
i n c l u d e d .
Female 0 4 2 ' s  home range  was not i n c lu d e d .



F igu re  3. R e g re s s i o n  a n a l y s i s  of  wo lve r ine  e l e v a t i o n a l  use by season. ro
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R e la ted  to  the e l e v a t i o n a l  s h i f t s  d u r i n g  the y e a r ,  male w o l v e r i n e s  

040 ,  043,  and 044 s e a s o n a l l y  s h i f t e d  t h e i r  p r imary  a c t i v i t y  foc i  w i t h i n  

t h e i r  home range s .  Male w o l v e r i n e  043 was r e l o c a te d  10 o f  13 (77%) 

t imes  w i t h i n  the e a s t e r n  h a l f  o f  i t s  home range between 6 May ( c a p tu re  

da te )  and 27 June 1980 ( F i g .  4 ) .  Between 8 J u l y  and 4 December 1980 

( t h e  l a s t  o f  10 l o c a t i o n s  b e fo re  r a d i o  f a i l u r e ) ,  043 was l o c a t e d  

e n t i r e l y  w i t h i n  the weste rn  p o r t i o n  o f  i t s  home range.  E l e v a t i o n s  are 

g e n e r a l l y  h i g h e r  in the e a s t e r n  p o r t i o n .  W o lve r ine  043 was t rapped on 

the  s o u t h e a s t e r n  bo rde r  o f  i t s  home range in Feb rua ry  1982 by Roger 

S m i t h .  P r i o r  to  i t s  c a p t u r e ,  Mr .  Smith had been t r a c k i n g  the w o l v e r i n e  

w i t h i n  the e a s t e r n  h a l f  o f  i t s  su spec ted  home range.

Male  w o l v e r i n e  044 showed a s i m i l a r  f i d e l i t y  to  a p o r t i o n  o f  i t s  

home range ( F i g .  5 ) .  Between June and m id -September ,  044 was found 

e n t i r e l y  (8 o f  8 t im es )  w i t h i n  the e a s te rn  p o r t i o n  o f  i t s  home range, 

p r e d o m in a n t l y  in  the K o s i n a ,  G i l b e r t ,  and T s i s i  Creek d r a i n a g e s .  T h i s  

a rea  i s  dominated by low sh rub  h a b i t a t s ,  and e l e v a t i o n s  are g e n e r a l l y  

h i g h e r  than  in  the w este rn  h a l f .  A f t e r  m id -September,  044 began moving 

west  t o  the area  around Stephan  Lake where i t  had been captu red  d u r in g  

e a r l y  May. The weste rn  p o r t i o n  o f  0 4 4 ' s home range  i s  dominated by 

woodland and open sp ruce  h a b i t a t s .

Ma le  w o l v e r i n e  040 d id  not show as pronounced a sea sona l  f i d e l i t y  

toward any one area  w i t h i n  h i s  home range as d id  043 and 044 ( F i g .  6 ) .  

D u r i n g  the w in t e r ,  040 was l o c a t e d  10 o f  15 t im es  w i t h i n  the ea s te rn  

h a l f  o f  i t s  home range and showed a f i d e l i t y  to  the S u s i t n a  R i v e r  (54% 

o f  the  r e l o c a t i o n s  were w i t h i n  1.6  km o f  the r i v e r ) ,  which i s  a tendency
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F igu re  5. Wolver ine  0 4 4 ' s seasonal use o f  i t s  home range.
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he d id  not e x h i b i t  d u r i n g  the s p r i n g  th rough  f a l l  months.  D u r in g  the 

s p r i n g  and summer months,  040 t r a v e l e d  th rou gho u t  i t s  home range except 

f o r  the f a r  e a s t e r n  c o rn e r  ( S u s i t n a  R i v e r ) .  Between 8 J u l y  and 8 

Oc tobe r ,  he c o ncen t r a ted  h i s  movements (8 o f  8 l o c a t i o n s )  in  the 

sou th e rn  h a l f  o f  h i s  home range.

The movements o f  female w o l v e r i n e  042 favo red  a more un i fo rm  

cove rage  o f  he r home range and showed l i t t l e  s ea sona l  f i d e l i t y  toward 

any one area  except f o r  a p robab le  den/rendezvous  s i t e  ( F i g .  7 ) .  Her 

reduced home range  s i z e  and movements may have been due to  the need to  

r e t u r n  to  her k i t s  p e r i o d i c a l l y .

The mean d i s t a n c e s  t r a v e l e d  between r a d io  l o c a t i o n s  f o r  male 

w o l v e r i n e s  were 13 .0  km w ith  an average  i n t e r v a l  o f  8 . 5  days  in  summer 

and 13 .3  km w ith  an i n t e r v a l  o f  9 . 9  day s  in  w in t e r .  D u r i n g  p e r i o d s  o f  

i n t e n s i v e  m o n i t o r i n g  o f  one l o c a t i o n  per 1.6 days d u r i n g  summer and 1.4  

days  d u r i n g  w i n t e r ,  the average  d i s t a n c e  between l o c a t i o n s  f o r  males was

14.4  km and 4 . 0  km fo r  the summer and w in te r  p e r i o d s ,  r e s p e c t i v e l y .  The 

d i f f e r e n c e  in  the  ave rage  d i s t a n c e s  between l o c a t i o n s  d u r i n g  i n t e n s i v e  

m o n i t o r i n g  f o r  the summer and w in t e r  p e r i o d s  was s i g n i f i c a n t  (p < 0 . 0 5 ) .

Female w o l v e r i n e  042 had an a ve rage  d i s t a n c e  between l o c a t i o n s  of  

7 .2  km (mean i n t e r v a l  o f  6 .8  day s )  d u r i n g  the spr ing/summer months.  

D u r i n g  an i n t e n s i v e  m o n i t o r i n g  pe r i od  (mean i n t e r v a l  o f  1.7 d a y s ) ,  she 

had an ave rage  d i s t a n c e  between l o c a t i o n s  o f  6 .8  km. Ma le s  t r a v e l e d  

a p p r o x im a t e l y  two t imes  the d i s t a n c e  th a t  females d id  d u r i n g  the summer.

D a i l y  movements o f  r a d i o - c o l l a r e d  w o l v e r i n e s  appeared to be 

r e s t r i c t e d  due to  p a i r i n g  d u r i n g  the b ree d in g  sea so n .  Female 042 moved

ZO



F igu re  7. Wolver ine  0 4 2 ‘ s seasonal use o f  i t s  home range. fV
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an average  d i s t a n c e  o f  6 . 8  km w i t h i n  a 1 .7 -day  i n t e r v a l .  However, 

between 12 and 13 June, she moved o n l y  0 .8  km. She was ob se rved  w i th  an 

u n c o l l a r e d  w o l v e r i n e ,  su spec ted  to  be a male because o f  i t s  s i z e ,  d u r i n g  

t h i s  p e r i o d .  They r e s t r i c t e d  t h e i r  movements to an a l d e r  t h i c k e t  which 

bo rdered  a rock s l i d e .

Male w o l v e r i n e s  moved an ave rage  o f  4 .0  km per 1 .4  day s  d u r i n g  the 

w i n t e r .  However,  j u v e n i l e  male 066 was r e l o c a te d  th ree  o f  th re e  t imes  

on the  same moose c a r c a s s .  He r e s t r i c t e d  h i s  movements to  an area 

around the c a r c a s s  f o r  27 d a y s .  T h i s  c a r c a s s  was used c o n c u r r e n t l y  by 

a d u l t  male 068.

Home Range Ove r lap

Three  i n s t a n c e s  o f  home range o v e r l a p  between in s t rum en ted  males 

were ob se rved  d u r i n g  the s tudy  p e r i o d .  Male 040 (6 -7  y e a r s  o ld  at 

c o l l a r i n g )  and male 044 (age  unknown) sha red 17 .4  km^ which  was 3.9  and 

4 .3%  o f  040 * s and 0 4 4 ‘ s summer home range, r e s p e c t i v e l y .  They were 

s ep a ra t ed  by an ave rage  o f  20 .8  km when the  o th e r  w o l v e r i n e  was in  the 

o v e r l a p  a rea.  A f t e r  16 September,  044 s h i f t e d  h i s  use area  westward 

away from the o v e r l a p  a rea .

Male 050 was m on i to red  d u r i n g  March 1981, and h i s  use a rea  was 

e n t i r e l y  w i t h i n  0 4 0 ' s annual  home range. At t h a t  t ime, 050 was 2 y e a r s  

o l d  and 040 was 7 or  8 and was the r e s i d e n t  male.  D u r i n g  March, I 

l o c a t e d  each animal s i x  t imes  and d u r i n g  t h a t  pe r i od  found t h e i r  use 

a r e a s  to  be a lmost e n t i r e l y  e x c l u s i v e  ( F i g .  8) and comparab le  in  s i z e ,

p
80 and 89 km f o r  040 and 050,  r e s p e c t i v e l y .  The two w o l v e r i n e s  sha red
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3 .4  km^ which was 4.3% o f  0 4 0 ' s  and 3.8% o f  0 5 0 1s March use a rea .  They 

were sepa ra ted  by 5 to  11 km when lo ca ted  on the  same day.  D u r in g  the 

f i r s t  week o f  A p r i l ,  I found 040 dead and l o s t  c o n t a c t  w i th  050 as he 

had l e f t  the  a rea .  The cau se  o f  0 4 0 ' s death i s  unknown. The c a r c a s s  

had been fed upon and cached by ano ther  w o l v e r i n e .

J u v e n i l e  male 066 and r e s i d e n t  a d u l t  male 068 sha red  66 km o f  

t h e i r  w in t e r  home ra n ge s .  T h i s  c o n s t i t u t e d  27.7%  o f  0 6 6 ' s range and 

18 .0%  o f  0 6 8 ' s range. W i th i n  the o v e r l a p  area t h e r e  was a c a l f  moose 

c a r c a s s  wh ich  both w o l v e r i n e s  were u t i l i z i n g  between 8 December and 

4 J a n u a r y .  They were t o g e t h e r  on the c a r c a s s  on 19 December. Between 5 

and 12 J a n u a r y ,  066 l e f t  the  s tudy  area.

L o n g - D i s t a n c e  Movements and D i s p e r s a l

D u r i n g  the  s tudy  p e r i o d ,  male 050 and male 066 l e f t  the s tudy  a rea  

a f t e r  1 month and 1-1/2  months o f  m o n i t o r i n g ,  r e s p e c t i v e l y .  Male 050 

was a 2 - y e a r - o l d  t r a n s i e n t  t h a t  r e s id e d  w i t h i n  r e s i d e n t  male 0 4 0 ' s  

annual  home range d u r i n g  March 1981. I l o s t  c o n t a c t  w i th  050 a f t e r  25 

March 1981.  For  19 months ,  i t s  s t a t u s  was not known u n t i l  i t  was 

t rapped  on 29 November 1982 a l o n g  the White R i v e r  in the Yukon 

T e r r i t o r y ,  Canada, a s t r a i g h t - l i n e  d i s t a n c e  o f  378 km from i t s  c o l l a r i n g  

l o c a t i o n .  At the  t ime o f  h a r v e s t ,  050 was 3 -1/2  y e a r s  o ld  and was in  

good p h y s i c a l  h e a l t h ,  show ing  no e x c e s s i v e  t o o th  wear and p o s s e s s i n g  a 

h i g h  deg ree  o f  k idney  fa t  (R .  Harvey  J e s s u p ,  p e r s .  commun.).

Male 066 was a j u v e n i l e  w o l v e r i n e  who d i s p e r s e d  from h i s  na ta l  home 

range between 5 and 12 J a n u a r y .  H i s  l a s t  r a d io  l o c a t i o n  w i t h i n  h i s  home

uz



range was on 4 Janua ry  at the  moose c a r c a s s  which he had been s h a r i n g  

w i th  the r e s i d e n t  a d u l t  male 068 .  P r i o r  to  066 * s d i s p e r s a l ,  068 

o ve r l a p p e d  066 '  s range by 27 .7% .  W i th in  2 -1/2  months a f t e r  0 6 6 ' s 

d i s p e r s a l ,  068 u t i l i z e d  70% o f  the vacated  range.  Male 066 was t rapped 

30 km no r thw es t  o f  h i s  home range.

H a b i t a t  Use

In s t rum e n ted  w o l v e r i n e s  d i d  not use the v e g e t a t i o n  t ype s  w i t h i n  

t h e i r  home ranges  in  p r o p o r t i o n  to  t h e i r  a v a i l a b i l i t y  (p < 0 . 0 0 1 ) .  The 

u t i l i z a t i o n  a v a i l a b i l i t y  a n a l y s i s  o f  Neu et  a l . (1974 ) i n d i c a t e d  t h a t  on 

an annual  b a s i s  (T ab l e  7) sp ru ce  communi t ies  and eco tona l  a rea s  were 

used s i g n i f i c a n t l y  more (p < 0 .0 5 )  than expected i n  r e l a t i o n  to t h e i r  

a v a i l a b i l i t y ,  w h i l e  tund ra  communi t ie s  were used s i g n i f i c a n t l y  l e s s  (p < 

0 . 0 5 ) .

D u r i n g  summer (T ab le  8 ) ,  i t  appeared tha t  w o l v e r i n e s  were s e l e c t i n g  

rock  o u t c r o p s  or  r i d g e s  ( e co to n a l  a rea s )  and a v o i d i n g  tundra  

com m un i t ie s .  However, when the  v e g e t a t i o n  type which  su r rounded  the 

sma l l  rocky  a re a s  was i n c l u d e d ,  on the a ssumpt ion  t h a t  the w o l v e r i n e s  

ran i n t o  the r o c k s  due to  the  a i r p l a n e ' s  p re sence,  then a l l  a v a i l a b l e  

v e g e t a t i o n  t ype s  were used in  p r o p o r t i o n  to t h e i r  a v a i l a b i l i t y .

Sp ruce  communi t ie s  were p r e f e r r e d  and tund ra  communi t ies  were 

avo ided  d u r i n g  the w in t e r  (p < 0 . 0 5 ) .  A l l  o the r  v e g e t a t i o n  t ype s  were 

used  in  p r o p o r t i o n  to t h e i r  a v a i l a b i l i t y  (Tab le  9 ) .

Throughout  the y e a r ,  w o l v e r i n e s  u t i l i z e d  a l l  a s p e c t s ,  showing no 

appa ren t  p r e f e r e n c e s  (p > 0 . 0 5 ) .



Table 7. Wolver ine  occurrence  in vege ta t ion  types  w i t h in  the S u s i t n a  B a s in ,  A la s k a ,  1980-82.

Ca.

V e g e t a t i o n  type

Area

(km2 )

P r o p o r t i  on 
o f

t o t a l  area

No. o f  
l o c a t i o n s  

o b se rved

No. o f  
1o c a t i o n s  

expected

P r o p o r t i o n  
o b s e r v e d  i n  

each area

Con f id e n ce  i n t e r v a l  in 
p r o p o r t i o n  o f  o c c u r r e n c e  

(95% f a m i l y  c o n f i d e n c e  
i n t e r v a l )

T u n d ra 3 927 0.395 15 55 0 .1 09 0 .042  < p < 0 . 1 6 8 3

Low sh rub 755 0 .322 40 44 0 .2 9 0 0 .2 0 3  < p < 0 .377

Spruce 260 0.111 29 15 0 . 2 1 0 0 .1 33  < p < 0 . 2 8 8 4

S p r u c e - d e c i d u o u s 192 0 .082 19 11 0 .1 38 0 .0 72  < p < 0 . 2 0 4

T a l l  sh rub 151 0 .0 64 14 9 0.101 0 .0 4 4  < p < 0 . 1 5 8

Ec o to na l 63 0 .027 21 4 0 .1 52 0 . 0 8 4  < p < 0 . 2 2 0 4

T o t a l s 2 ,3 48 138 138

T h i s  i s  a c o m b ina t io n  
2 c u s h i o n  t u n d ra .
„ I n c l u d e s  t a l u s ,  rock 

T h i s  v e g e t a t i o n  type  
T h i s  v e g e t a t i o n  type

o f  sedge  g r a s s  t u n d r a ,  mat

o u t c r o p s ,  and wate r .
was used s i g n i f i c a n t l y  l e s s
was used  s i g n i f i c a n t l y  more

and c u s h i o n

(p = 0 .0 5 )  
(p = 0 . 0 5 )

t u n d r a ,  and

than  expected  
than  expected

sedge  g r a s s /m a t  and



V e g e t a t i o n  type

Area

(km2 )

P r o p o r t i  on 
o f

t o t a l  area

No. o f  
l o c a t i o n s  
o b se rved

No. o f  
1o c a t i o n s  

expected

P r o p o r t i o n  
o b se r ve d  i n  

each area

C o n f id e n c e  i n t e r v a l  i n  
p r o p o r t i o n  o f  o c c u r re n c e  

(95% f a m i l y  c o n f i d e n c e  
i n t e r v a l )

T u n d ra 3 491 0 .393 14 33 0 .165 0 .0 7 5  < p < 0 . 2 5 5 3

Low sh rub 484 0 .3 8 8 29 33 0.341 0 .226  < p < 0 .4 56

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

S p r u c e - d e c i d u o u s 39 0.031 7 3 0 .082 0 .015  < p < 0 .1 49

T a i 1 sh rub 97 0 .075 11 6 0 .129 0 .0 4 8  < p < 0 . 2 1 0

2
E c o tona l 40 0.032 15 _3 0 .1 76 0 .0 83  < p < 0 . 2 6 9 4

T o t a l s 1,247 85 85

T h i s  i s  a c o m b in a t i o n  
2 c u s h i o n  t u n d r a .
^ I n c l u d e s  t a l u s ,  rock  

T h i s  v e g e t a t i o n  type  
T h i s  v e g e t a t i o n  type

o f  sedge  g r a s s  t u n d r a ,  mat

o u t c r o p s ,  and wate r .
was used s i g n i f i c a n t l y  l e s s
was used  s i g n i f i c a n t l y  more

and c u s h i o n

(p = 0 . 0 5 )  
(p = 0 . 0 5 )

t u n d r a ,  and

than  expected  
than  expected

sedge  g r a s s /m a t  and

Table  8.  Wolver ine  summer use o f  ve ge ta t ion  type s  w i th in  the S u s i t n a  B a s in ,  A la s k a ,  1980-82.

C
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Table 9. Wolver ine  w in te r  use of vege ta t ion  type s  w i t h i n  the S u s i t n a  B a s in ,  A la s ka ,  1980-82.

O-
O'

V e g e t a t i o n  type

Area

(km2 )

P r o p o r t i  on 
o f

t o t a l  a rea

No. o f  
l o c a t i o n s  
o b se r ve d

No. O f  

l o c a t i o n s  
expected

P r o p o r t i o n  
o b se r ve d  i n  

each area

C o n f id e n c e  i n t e r v a l  i n  
p r o p o r t i o n  o f  o c c u r r e n c e  

(95% f a m i l y  c o n f i d e n c e  
i n t e r v a l )

Tundra^ 484 0 .340 6 21 0 .0 98 0.013 < P < 0 . 1 8 3 3

Low sh ru b 508 0.357 15 22 0 .246 0.122 < P < 0 . 3 7 0

Spruce 174 0.122 20 7 0 .3 2 8 0 .193 < P < G .4 6 3 4

S p r u c e - d e c i d u o u s 160 0 .1 12 11 7 0 .180 0 .070 < P < 0 . 2 9 0

T a l l  sh rub 57 0 .040 2 2 0 .033 0 .018 < P < 0 .0 84

E c o t o n a l 2 41 0.029 _ 7 _2 0 .115 0.024 < P < 0 . 2 0 6

T o t a l s 1 ,424 61 61

T h i s  i s  a c o m b ina t io n  
2 c u s h i o n  t u n d r a .
2 I n c l u d e s  t a l u s ,  rock  

T h i s  v e g e t a t i o n  type  
T h i s  v e g e t a t i o n  t ype

o f  sedge g r a s s  tu n d ra ,  mat

o u t c r o p s ,  and water .
was used s i g n i f i c a n t l y  l e s s
was used  s i g n i f i c a n t l y  more

and c u s h i o n

(p = 0 . 0 5 )  
(p = 0 . 0 5 )

t u n d r a ,  and

than  expected  
than  expected

sedge g ra s s/m at and
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Snow t r a c k i n g  d u r i n g  e a r l y  summer (14 -16  May 1980) and w in te r  

(27 November-1 December 1981 and 29 March -1  A p r i l  1982) gave me an 

i n d i c a t i o n  o f  how w o l v e r i n e s  were u s i n g  the d i f f e r e n t  v e g e t a t i o n  t ype s  

and comm un i t ie s .  D u r in g  May, I f o l l o w e d  two d i f f e r e n t  w o l v e r i n e s  which 

t r a v e l e d  th rough  low sh rub  and tundra  communi t ies  and i n v e s t i g a t e d  rock 

o u t c r o p s ,  a p p a r e n t l y  s e a r c h i n g  f o r  a r c t i c  ground s q u i r r e l s  ( S pe rmoph i1 us 

p a r r y i  i ) .  A long  the t r a i l  o f  what I b e l i e v e d  was a female ,  the 

w o l v e r i n e  had excava ted  two ground s q u i r r e l  dens .  Four a d d i t i o n a l  ho le s  

were dug i n t o  the  snow a lo n g  5.2  km o f  the t r a i l .  Three o f  the se  were 

dug down i n t o  rock  o u t c r o p s  which I c o u l d n ' t  com p le te ly  e x ca va te ,  and 

one was dug i n t o  a snow d r i f t  w i t h i n  a tundra  community.  None of  the se  

snow h o l e s  were cache s .

From 30 November to 1 December, I surveyed  by a i r  and on the ground 

the h i g h - e l e v a t i o n , p red om in a n t l y  tundra  communit ies  which 042 u t i l i z e d  

d u r i n g  the summer months,  but I found no w o l ve r i n e  t r a c k s .  I d id  f i n d  a 

se t  o f  w o l v e r i n e  t r a c k s  in 0 4 2 ' s home range in a mixed sp r u c e / a ld e r  

community.  I f o l l o w ed  t h i s  t r a c k  fo r  5 km. No c o u r s i n g  or o bv io u s  

h u n t i n g  b e h a v i o r  was obse rved  in  the a l d e r  t h i c k e t s .  In  a wh i te  spruce  

community,  the w o l v e r i n e  was a p p a r e n t l y  hu n t ing  red s q u i r r e l s  

( T a m i a s c i u r u s  h u d s o n i c u s ) and p o s s i b l y  po rcup ine  ( E r e t h i z o n  do r sa tum ) . 

The w o l v e r i n e  had p a r t i a l l y  excava ted  a s q u i r r e l  midden.

Between 30 March and 1 A p r i l ,  I f o l l ow ed  a w o l v e r i n e  f o r  13 km 

t h rou gh  low sh rub  and sp ru ce  com m un i t ie s .  S i g n s  o f  h u n t i n g  and r e s t i n g  

were seen in  both t y p e s .  I t  appeared t h a t  the t r a v e l  rou te  was m o s t l y  

c o u r s i n g  and th a t  more time was spent h u n t i n g  in  the sp ruce  communit ies



38

than in  the low sh rub  a re a s .  Two k i l l s  were ob se rved  a long  t h i s  route :  

a p ta rm igan  ( Lagopus  s p . )  in low sh rub  and a M i c r o t u s  sp.  in sp ruce .  

A l s o ,  the w o l v e r i n e  dug up a cache w i t h i n  a wh i te  sp ruce  s tand  which 

c o n t a in e d  a go lden  ea g le  ( A q u i l a  c h r y s a e t o s ).

Food H a b i t s

C on te n t s  o f  the c o l o n s  o f  35 h a r ve s te d  w o l v e r i n e s  were c o l l e c t e d  

and a n a l y z e d .  T h i s  sample o n l y  r ep re sen ted  the w in te r  pe r i od  between

1 December and 29 March .  Supplementa l  food h a b i t s  i n f o r m a t i o n  was 

c o l l e c t e d  by a e r i a l  and ground t r a c k i n g .  W o lve r i n e s  were seen d i g g i n g  

o r  h u n t i n g  f o r  p rey  o r  f e e d in g  on 27 o c c a s i o n s .  The r e s u l t s  o f  the food 

h a b i t  a n a l y s i s  are p re sen ted  in T ab le s  10 and 11.

U n g u la t e s  were the most im por tan t  food t ype s  d u r i n g  the w in te r  

p e r i o d ,  u s i n g  e i t h e r  f requency  o f  o ccu r ren ce  ( 5 0 . 4 % ) ,  percent  we ight  

( 6 1 . 5 % ) ,  o r  a e r i a l  o b s e r v a t i o n s  ( 5 7 . 1 % ) .  In the  S u s i t n a  B a s i n ,  moose 

were the most im po r tan t  u n g u la te  in the w o l v e r i n e s 1 d i e t ,  as the 

m a j o r i t y  o f  the c a r i b o u  m ig r a t e  out o f  the s tudy  area p r i o r  to  the 

w in t e r  p e r i o d .  A l l  the moose be ing  u t i l i z e d  by w o l v e r i n e s  observed  

d u r i n g  a e r i a l  m o n i t o r i n g  were c a r r i o n .  Ungu la te  m o r t a l i t y  was caused by 

e i t h e r  w o l f  p r e d a t i o n  or  s t a r v a t i o n .  Other im por tan t  food items d u r i n g  

the  w in t e r  were m i c r o t i n e s ,  s q u i r r e l s ,  and g a l l i n a c e o u s  b i r d s .  A female 

w o l v e r i n e  was ob se rved  c a r r y i n g  an a r c t i c  ground s q u i r r e l  in December, 

i n d i c a t i n g  t h a t  she had dug i t  up from the  s q u i r r e l ' s  h ibernacu lum o r  

from a summer cache.
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Tab le  10. Wo lve r ine  c o l o n i c  c on ten t s  (N=35) c o l l e c t e d  be tween  December 
and A p r i l  e xp re s se d  by percent  d ry  we ight  and p e r c e n t  
f requency  o f  o c cu r r en ce .

Food item

Percent  

d r y  we ight

Pe rcent  f requency  

o f  o ccu r rence

Im p o r t a n c e  

v a l u e ^

Moose 41.1 24.7 1 0 .2

C ar i  bou 20.4 20 .0 4 .1

M i c r o t i  nes 6.7 20 .0 1.3

Bi rd 1.7 11.4 0 . 2

Squi  r r e l 1.7 8.6 0 .1

Snowshoe hare 0 .8 5.7 0 . 1

Po rcup i  ne 1.7 2.9 0 .1

8eave r/m usk ra t 10.6 2.9 0 . 3

So i 1 15.4 20 .0 3 .1

U n i d e n t i f i e d  ungu la te — 5.7

Importance  va lu e  = (% o c cu r ren ce  x % d ry  w e i g h t ) / 0 . 0 1  ( H u g i e  1 9 8 2 ) .
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Tab le  11. O b s e r v a t i o n s  of  w o l v e r i n e s  d i g g i n g ,  h u n t i n g ,  or  u t i l i z i n g  
prey i tems d u r i n g  r a d i o - t r a c k i n g  f l i g h t s  o r  th rough  ground 
t r a c k i n g  w i t h i n  the S u s i t n a  B a s i n ,  A l a s k a .

Prey  item M id -O c to b e r  - March A p r i l  - m id -Oc tober

Moose 8 3

Ground s q u i r r e l s 1 3

B i r d s 2 1

Mi c r o t i  nes 2 1

Po rcup i  nes 1 - -

Beaver - - 1

I d e n t i  f i  ed 14 9

Not i d e n t i f i e d 4 0

Grand t o t a l 18 9

Tota l  a e r i a l  s i g h t i n g s 63 70
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The importance o f  moose to the w o l ve r i n e  d i e t  appears  to  dec rease  

d u r i n g  the summer months.  Of the th ree  moose u t i l i z e d  d u r i n g  the 

summer, two were a d u l t s  which had been k i l l e d  by bea r s  (U r s u s  s p p . ) ,  and 

the o t h e r  was a 6 -w e ek -o ld  c a l f  which had d ied  o f  unknown cause s  that  

d i d  not appear  to be p re d a t o r  r e l a t e d .  The most im por tan t  food types  

d u r i n g  the summer appear to be ground s q u i r r e l s ,  b i r d s ,  and m i c r o t i n e s .  

Ground and a e r i a l  t r a c k i n g  d u r i n g  e a r l y  summer i n d i c a t e d  the importance 

o f  g round  s q u i r r e l s  to the  w o l v e r i n e  d i e t .

The pre sence  o f  s o i l  w i t h i n  the co lon  c o n t e n t s  was h i gh  in  both 

f r e q u e n c y  o f  o ccu r rence  (2 0 .0% )  and by percent  we igh t  ( 1 5 . 4 % ) .  Of the 

seven  c o l o n s  t h a t  c o n ta in ed  s o i l ,  th ree  a l s o  c o n ta in e d  un gu la te  remain s .  

The o t h e r  f o u r  c o l o n s  c o n t a in e d  a combina t ion  o f  s e v e r a l  food remains 

and s o i l .  S o i l  o ccu r red  in  the c o lon  c on te n t s  between 15 Janua ry  and 

21 March .

W o lv e r i n e  f o r a g i n g  b e h a v i o r  was a l s o  i n v e s t i g a t e d  th rough  ground 

t r a c k i n g .  D u r i n g  w in t e r ,  I t r a c k e d  one w o l v e r i n e  t h a t  had coursed  

t h ro u g h  a wh i te  sp ruce  s tand  i n v e s t i g a t i n g  red s q u i r r e l  and po rcup ine  

t r a c k s .  Often the w o l v e r i n e  would s tand  up on i t s  h ind  l e g s  w ith i t s  

fo repaws  on a t r e e ,  a p p a r e n t l y  i n v e s t i g a t i n g  f o r  p o s s i b l e  p rey .  I f  a 

fox  t r a c k  was encounte red ,  the w o l v e r i n e  o f ten  i n v e s t i g a t e d  i t  and 

f o l l o w e d  i t  from 10 m to a p p r o x im a t e l y  2 km. The r e c i p r o c a l  was a l s o  

t r u e ;  f o x e s  which came a c r o s s  a w o l v e r i n e  t r a ck  would o f te n  f o l l o w  tha t  

t r a c k .

In both i n s t a n c e s  t h a t  I ob se rved  w o l v e r i n e s  k i l l i n g  p ta rm igan,  the 

c a p tu r e  appeared to be i n c i d e n t a l  as the w o l v e r i n e  was t r a v e l i n g  a
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r e l a t i v e l y  s t r a i g h t  co u r se  and came upon the ptarmigan w h i l e  the b i r d  

was bedded. Ev idence  o f  w o l v e r i n e s  pounc ing  and d i g g i n g  a f t e r  

m i c r o t i n e s  was n o t e d .

D u r i n g  l a t e  A p r i l  and e a r l y  May w o l v e r i n e s  were h u n t i n g  ground 

s q u i r r e l s  e x t e n s i v e l y .  They had s u c c e s s  in  c a p t u r i n g  male ground 

s q u i r r e l s  which were s e t t i n g  up b r ee d in g  t e r r i t o r i e s .  I f  the chase was 

u n s u c c e s s f u l ,  bu rrows  were o f te n  excava ted .  The w o l v e r i n e  would d i g  on 

two ends  o f  the bu rrow, a p p a r e n t l y  t r y i n g  to  s c a r e  the s q u i r r e l  from the 

bu rrow. Magoun ( i n  p rep . )  ob served  s i m i l a r  b e h a v i o r  in  her s tu dy  a rea .

I found o n l y  two caches  d u r i n g  the  s tudy  p e r i o d .  One cache found 

on 1 A p r i l  c o n ta in e d  remains o f  an immature go lden  e a g l e .  The ea g le  was 

under 46 cm o f  snow and 15 cm o f  s o i l .  P r i o r  to  the w o l v e r i n e ' s  a r r i v a l  

at the cache ,  the w o l v e r i n e  had t r a v e l e d  2 km with  ve ry  l i t t l e  

d e v i a t i o n ,  then tu rned  s h a r p l y  and t r a v e l e d  50 m to the  cache  l o c a t i o n .  

The w o l v e r i n e  excavated  a t re nch  2 .4  m long and 0 .25  m wide be fo re  

l o c a t i n g  the e a g l e .  The e a g le  was a p p a re n t l y  cached d u r i n g  the p r e v i o u s  

summer.

I found the o th e r  cache on 17 A p r i l ,  and t h a t  cache con ta in ed  the 

remain s  o f  w o l v e r i n e  040.  A l l  t h a t  remained was the head and most o f  

the  h i d e .  The w o l v e r i n e  t h a t  had made the cache  had a p p a r e n t l y  eaten 

a l l  the m u s c u l a t u r e ,  i n t e r n a l  o r g a n s ,  and g e n i t a l i a .  The remains were 

b u r i e d  under a p p ro x im a te l y  20 cm o f  snow.
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H a rve s t

The h a r v e s t  o f  w o l v e r i n e s  was documented th rough  the S t a t e ' s  

s e a l i n g  program, which r e q u i r e s  the h ide  o f  each h a r ve s te d  w o l v e r i n e  to 

be p re sen ted  to  a r e p r e s e n t a t i v e  o f  the ADF&G. A metal l o c k i n g  tag i s  

a t tached  to  the h ide  and the sex ,  the h a r ve s t  l o c a t i o n ,  and the date and 

method o f  c a p tu re  o f  the animal  are reco rded .

D u r in g  the s tu dy  p e r i o d ,  the most common methods o f  h a r v e s t  in  

GMU 13 were t r a p p i n g  and ground s h o o t i n g ,  a c cou n t in g  f o r  84 .7%  and 14.2% 

o f  the ta ke ,  r e s p e c t i v e l y .  Ground s h o o t i n g  can be an e f f e c t i v e  h a rve s t  

method when snow and l i g h t  c o n d i t i o n s  a l l o w  w o l v e r i n e  t r a c k i n g  from an 

a i r p l a n e .  Tab le  12 p r e s e n t s  the c h r o n o l o g y  and the sex r a t i o  o f  h a r ve s t  

f o r  the  th ree  t r a p p i n g  s ea son s  d u r i n g  the s tudy  p e r i o d .  The w o l ve r i n e  

h a r v e s t  was g r e a t e s t  d u r i n g  the months o f  Feb rua ry  and March, a ccou n t in g  

f o r  24 .4%  and 32 . 4 % ,  r e s p e c t i v e l y .  The h a r v e s t  d u r i n g  the  th ree  

t r a p p i n g  s e a so n s  combined compri sed  103 males (58 .2% )  and 73 females 

( 4 1 . 5 % ) ,  which does  d i f f e r  from a 1:1 sex r a t i o  (p < 0 . 0 5 ) .  H a rve s t  sex 

r a t i o s  d i f f e r e d  s i g n i f i c a n t l y  from 1:1 o n ly  in December,  which 

s i g n i f i c a n t l y  f a vo re d  ma le s  (p < 0 . 0 5 ) .

H a r v e s t  method may a f f e c t  the sex r a t i o .  D u r i n g  the  denn ing  per iod  

between m id - F e b ru a r y  and May, fewer female w o l v e r i n e s  were taken  in 

com par i son  to the  r e s t  o f  the t r a p p i n g  season  by e i t h e r  g round s ho o t i n g  

by t r a p p e r s  or  by h e l i c o p t e r  c ap tu re  t e c h n iq u e s  used by me to  r a d io  

c o l l a r .  The d i f f e r e n c e  was not s i g n i f i c a n t  (0 . 05  < p < 0 . 1 0 ) ;  however, 

i n f o r m a t i o n  c o n c e r n i n g  b re e d in g  s t a t u s  o f  the ha r ve s te d  female
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Tab le  12.  The c h r o n o l o g y ,  sex r a t i o ,  and method o f  h a r v e s t  o f  
w o l v e r i n e s  in GMU 13, A l a s k a  between 1979 and 1982.

November December 

M F M F

1979-1980

Trap 4 2 8 3
Ground s h o o t i n g 0 0 0 0
Snare 0 0 0 1
Tota l 4 2 8 4

1980-81

Trap 5 2 6 0
Ground s h o o t i n g 0 1 0 0
Snare 0 0 0 0
Tota l 3 3 6 0

1981 -82

Trap 3 2 6 1
Ground s h o o t i n g 1 0 0 0
Snare 0 0 0 0
Tota l 4 2 6 1

T o t a l s

Trap 10 6 20 4
Ground s h o o t i n g 1 1 0 0
Snare 0 0 0 1
Tota l 11 7 20 5

Janua ry  Feb rua ry  March Tota l

M F M F M F M F

4 5 13 12 11 7 40 29
1 0 1 0 3 3 5 3
0 0 0 0 0 0 0 1
5 5 14 12 14 10 45 33

1 6 4 2 5 3 19 13
0 0 4 0 1 0 5 1
0 0 0 0 0 1 0 1
1 6 4 2 6 4 24 15

10 5 2 2 8 9 29 19
0 1 1 2 3 3 5 6
0 0 0 0 0 0 0 0

10 6 3 4 11 12 34 25

15 16 19 16 24 19 88 61
1 1 6 2 7 6 15 10
0 0 0 0 0 1 0 2

16 17 25 18 31 26 103 73



45

w o l v e r i n e s  was not c o l l e c t e d ,  and the i n c l u s i o n  o f  n o n -b reede r s  would 

mask the  e f f e c t  o f  denn ing  on h a r v e s t  method.

D u r in g  the s tudy  p e r i o d ,  data c o nce rn in g  sex ,  age,  and t im in g  o f  

the h a r v e s t  were c o l l e c t e d  from 51 purchased  w o l v e r i n e  c a r c a s s e s :  28

ma le s  (54 .9% )  and 23 fema le s  ( 4 5 . 1 % ) .  The c h r o n o l o g y  o f  the h a r v e s t  i s  

t a b u l a t e d  by age and sex in  Tab le  13. Append ix C p r e s e n t s  the sex ,  

h a r v e s t  da te ,  and e s t im a ted  age of  the w o l v e r i n e s  pu rcha sed  from 

t r a p p e r s .

The ha r ve s te d  p o p u l a t i o n  c o n s i s t e d  of  22 (43%) y o u n g - o f - t h e - y e a r ,

15 (29%) y e a r l i n g s ,  and 14 (28%) a d u l t s .  D u r i n g  December,  when a 

g r e a t e r  p r o p o r t i o n  o f  ma le s  was ha r ve s te d ,  f i v e  o f  the seven w o l v e r i n e s  

f o r  which  ages were de term ined  were j u v e n i l e  or  y e a r l i n g  ma le s .

The f i r s t  in c rementa l  l i n e  can deve lop  in  the  w o l v e r i n e ' s  can ine  or  

p rem o la r  by at l e a s t  F e b ru a r y .  W o lve r ine  066 (m a le ) ,  which was 

e s t im a te d  to  be a j u v e n i l e  by too th  wear and t e s t e s  s i z e ,  was trapped on 

27 J a n u a r y  and d id  not have a cementum annu lu s .  However,  051 (male)  had 

one in c rem enta l  l i n e  at the  t ime  of  cap tu re  on 4 F e b ru a r y  and a l s o  an 

open r o o t  t i p  which c h a r a c t e r i z e s  a 0 -  to  1 5 -m onth -o ld  w o l v e r i n e  (Rausch  

and Pea r son  1972 ) .  By the end o f  March,  not a l l  j u v e n i l e  w o l v e r i n e s  

have l a i d  t h e i r  f i r s t  a n n u l u s ,  f o r  on 29 March n e i t h e r  o f  the two males 

083 o r  086 had an in c rementa l  l i n e .

I compared the appa rent  ages  of  c a n in e s  and p rem o la r s  c o l l e c t e d  

from 13 w o l v e r i n e s  by c o u n t i n g  cementum annu l i  on both the  can ine  and 

the  p rem o la r  from each i n d i v i d u a l .  The age determ ined from the can ine  

agreed  w i th  the age determined  from the c o r r e s p o n d i n g  p remolar  f o r  12 o f
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Tab le  13. C h ro no log y  o f  h a r v e s t  t a b u la t e d  by age and sex o f  w o l v e r i n e s  
pu rchased  from t r a p p e r s  in  GMU 13, A l a s k a  between 1979 and 
1982.

Age in  yea r s  and sex

0 1 2 o r ol der Tot al s
Month M F M F M F M F

November 0 3 0 0 2 1 2 4

Oecember 3 0 2 0 1 1 6 1

J an u a r y 2 2 2 2 0 1 4 5

Fe b ru a r y 5 0 2 2 1 3 8 5

March _4 3 2 3 2 2 _8 _8

T o t a l s 14 8 8 7 6 8 28 23



47

the  13 w o l v e r i n e s .  The ca n in e / p re m o la r  p a i r  tha t  d id  not agree was 

c o l l e c t e d  from an o l d e r  w o l v e r i n e .  The cementum a n n u l i  c oun t s  f o r  the 

ca n in e  and premolar  were seven  and f o u r ,  r e s p e c t i v e l y .  Because o f  the 

c l a r i t y  o f  the cementum l i n e s ,  I b e l i e v e  the can ine  g i v e s  the more 

a c c u ra te  age.



DISCUSS ION

Home Range S i z e  and Movements

D i f f e r e n c e s  in data  c o l l e c t i o n  methods and in  t e c h n i q u e s  employed 

to  c a l c u l a t e  home ranges  make i t  d i f f i c u l t  to compare w o l v e r i n e  home 

range  s i z e s  based on t h i s  s tu dy  w i th  those  de termined  in  o t h e r  North 

Amer ican s t u d i e s .  Magoun ( i n  p rep . )  and I used the  same methods o f  

c o l l e c t i n g  and a n a l y z i n g  home range da ta ,  but our  t im in g  and f requency  

o f  data  c o l l e c t i o n  d i f f e r e d .  Hornocke r  and Hash (1981)  i n c lu d e d  home 

r a nge s  o f  i n d i v i d u a l  w o l v e r i n e s  o f  unknown r e s i d e n t  s t a t u s  and o f  

j u v e n i l e s  in  t h e i r  home range  e s t im a t e .  A l s o ,  they  combined a l l  

l o c a t i o n s  from an i n d i v i d u a l  w o l v e r i n e  to o b ta in  a y e a r l y  range e s t im a te  

even i f  the animal  was m on i to red  f o r  more than 1 y e a r .

D u r i n g  my s t u d y ,  o n l y  one male w o l v e r i n e  was m on i to red  f o r  an

o
e n t i r e  y e a r .  I t s  home range o f  637 km was l a r g e r  than ranges  o f  males 

in  Montana (H o rnocke r  and Hash 1981) but comparab le to  male home ranges  

i n  n o r th w e s te rn  A l a s k a  (Magoun, in p r e p . ) .  Whitman and B a l l a r d  (1984 ) 

e s t im a te d  by a l o g a r i t h m i c  e x t r a p o l a t i o n  tha t  the annual  home range fo r  

male w o l v e r i n e s  in the S u s i t n a  B a s i n  i s  535 + 189 km2 . I b e l i e v e  t h e i r  

e s t im a t e  i s  a more a c cu ra te  e s t im a te  o f  the ave rage  male home range s i z e  

in  the S u s i t n a  B a s i n  as  t h e i r  method i n co rp o ra te d  the number o f  

r e l o c a t i o n s  o f  each an im a l ,  l e n g th  o f  time each w o l v e r i n e  was mon i to red ,  

and t h e i r  known sea sona l  home r a n g e s .  The ave rage  home range s i z e  o f  

ma le s  in  the S u s i t n a  s tu dy  a rea  i s  p ro bab ly  g r e a t e r  than the ave rage

48
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range  s i z e  o f  a d u l t  males in  Montana but l e s s  than th a t  o f  a d u l t  males 

in  no r th w e s te rn  A l a s k a .

H a re s t ad  and Bunne l l  (1979 ) d e r i v e d  an annual home range e s t im a te  

based on a (ha )/ bod y  we ight  (g )  r e g r e s s i o n  equat ion  o f  H = 0.11W * f o r  

c a r n i v o r e s .  U s i n g  the  mean we ight  o f  the a d u l t  male w o l v e r i n e s  (16 kg)

O
I c a p tu re d ,  the e s t im a ted  home range would be 574 km . However, i f  I 

use Hare s t ad  and B u n n e l l ' s  (1979 ) equ a t ion  on M agoun ' s  ( i n  p rep . )  male

we igh t  da ta ,  the e s t im a ted  home range  in her s tudy  area  would be

2 2 
483 km , which i s  much s m a l l e r  than her c a l c u l a t e d  666 km a re a .  I t

would appear t h a t  w o l v e r i n e  home range s i z e  i s  not s im p l y  a f u n c t i o n  o f

body s i z e .

G i t t l e m a n  and Harvey  (1982) r epo r ted  seve ra l  c a s e s  in  which 

d i f f e r e n c e s  in home range s i z e  between p o p u l a t i o n s  o f  the  same s p e c i e s  

were found to  be i n f l u e n c e d  by food a v a i l a b i l i t y .  Magoun ( i n  p rep. )  

has found ve ry  low food a v a i l a b i l i t y  d u r i n g  the w in t e r  p e r i o d ,  w h i le  in 

the  S u s i t n a  area  th e re  were s t a b l e  u n g u la t e  (moose and/or  c a r ib o u )  

p o p u l a t i o n s  t h ro u gh o u t  the y e a r .  A more p l a u s i b l e  e x p l a n a t i o n  of  

w o l v e r i n e  home range s i z e  would be t h a t  i t  i s  a f u n c t i o n  o f  the v a r i e t y  

o f  h a b i t a t s  and topog raphy  o f  an area and the prey number and 

a v a i l a b i l i t y  to w o l v e r i n e s .  W o l v e r i n e s ,  as s c a v e n g e r s ,  p r i m a r i l y  depend 

on u n g u l a t e  c a r r i o n  d u r i n g  the w i n t e r ,  as most small  game are 

h i b e r n a t i n g  or  have m ig ra ted  out  o f  the a rea .  I t  i s  t h e r e f o r e  im portant  

t h a t  th e re  a re  s u i t a b l e  a reas  to  suppo r t  u n gu la te s  w i t h i n  each home 

r ange .  As Magoun found,  tha t  i s  l a r g e l y  not the case  in  her s tudy  a rea .  

The tendency  f o r  a s p e c i e s  to have l a r g e r  home ranges  at  h i g h e r
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l a t i t u d e s  r e g a r d l e s s  o f  t r o p h i c  s t a t u s  or  the we ight  o f  the s p e c i e s  

(H a re s t ad  and Bunne l l  1979) may be due to the lower d i v e r s i t y  o f  

h a b i t a t s  and prey  a v a i l a b l e .

Male w o l v e r i n e s  in my s tudy  a rea  had s i g n i f i c a n t l y  s m a l l e r  (p < 

0 . 0 5 )  summer home ranges  than d id  ma le s  in no r the rn  A l a s k a  (Magoun, in 

p r e p . ) .  S i n c e  Magoun and I used the  same methods in  da ta  c o l l e c t i o n  and 

in  c a l c u l a t i n g  home range,  I would have expected to  f i n d  comparable home 

range  s i z e s  d u r i n g  summer s i n c e  food a v a i l a b i l i t y  d u r i n g  t h a t  pe r i od  i s  

p r o b a b l y  p l e n t i f u l  in  both a r e a s .  However, the S u s i t n a  B a s i n  has a 

g r e a t e r  e l e v a t i o n a l  range and a l s o  more d i v e r s i f i e d  h a b i t a t s  which 

su p p o r t  a more s t a b l e  and v a r i e d  prey  base than does n o r th e rn  A l a s k a  and 

t h e r e f o r e  c o u ld  have suppor ted  a g r e a t e r  number o f  w o l v e r i n e s .  There 

appear s  to  be l i t t l e  o v e r l a p  o f  home ranges  between r e s i d e n t  males in  my 

s t u d y  area so sm a l l e r  home ranges  due to a g r e a t e r  w o l v e r i n e  d e n s i t y  may 

be expected .

Home range  s i z e  o f  l a c t a t i n g  females  appears  to be s i m i l a r  among 

the th re e  North  American s t u d i e s .  However, these  range s  are much 

s m a l l e r  than  the  average  range o f  t h re e  l a c t a t i n g  fema les  (170 km2 ) 

s t u d i e d  by B j a r v a l l  ( i n  p rep . )  in Sweden. T h i s  d i f f e r e n c e  may be due to  

ac tua l  b i o l o g i c a l  d i f f e r e n c e s  between the w o l ve r i n e  p o p u l a t i o n s  o r  to 

the d i f f e r e n t  sam p l ing  methods (Magoun, in  p r e p . ) .  B j a r v a l l  snow 

t r a c k e d  the  f e m a l e ' s  movements on a d a i l y  b a s i s .  T h i s  t e chn ique  would 

a lw ay s  d e t e c t  s h o r t - t e r m  f o r a y s  by the female to the e x t r e m i t i e s  o f  her 

r ange ,  w h i l e  p e r i o d i c a l  r a d i o - t r a c k i n g  f l i g h t s  cou ld  p o s s i b l y  m i s s  the se  

movements .



51

The summer ranges  o f  male w o l v e r i n e s  in my s tudy  area appeared to 

be l a r g e r  than t h e i r  w in t e r  r anges .  However, the sampl ing  i n t e n s i t y  was 

not equal due to  in c lem ent  weather,  r a d io  f a i l u r e ,  and m o r t a l i t y  d u r i n g  

the  w in t e r  p e r i o d .  I compared 0 4 0 ' s s ea sona l  home r a nge s ,  as sam p l ing  

i n t e n s i t y  f o r  each sea son  was equa l ,  to  see i f  the re  were d i f f e r e n c e s  in  

s i z e .  I t s  w in t e r  range  was 515 km^, 114% the  s i z e  o f  i t s  summer range,  

which was s i g n i f i c a n t l y  l a r g e r  (p < 0 . 0 5 ) .  Ha re s tad  and Bunne l l  (1979)  

r e p o r te d  th a t  w in t e r  home ranges  o f  c a r n i v o r e s  are 130 + 30% o f  the 

n o n -w i n t e r  home r a n g e s .  The s i z e  o f  the c a r n i v o r e s  i s  a f a c t o r  in t h i s  

e s t i m a t e .  Seasona l  home range s i z e s  o f  l a r g e  c a r n i v o r e s  (Lynx  and 

FejJ_s) appear to  change l i t t l e ,  w h i le  s m a l l e r  c a r n i v o r e s  may i n c r e a s e  

t h e i r  home range d u r i n g  w in t e r  (H a re s tad  and Bunne l l  1 9 7 9 ) .  A l a r g e r  

home range d u r i n g  the w i n t e r  pe r i od  seems l i k e l y  i f  a g r e a t e r  sea rch  

a rea  i s  r e q u i r e d  as the a v a i l a b i l i t y  and v u l n e r a b i l i t y  o f  prey  d e c re a se .  

However, i n c re a se d  movement d u r i n g  w in t e r  would not be advantageous  i f  

l o n g  movements th rou gh  a re a s  o f  low prey  a v a i l a b i l i t y  were u n a vo id a b l e .  

D u r i n g  the w in t e r ,  w i t h i n  the S u s i t n a  B a s i n  the re  are c o n c e n t r a t i o n  

a r e a s  o f  u n g u la t e s  ( B a l l a r d  et  al . 1982b) and smal l  mammals (Ke s se l  et 

a l . 1 982 ) .  W o lve r i ne  040 d id  r e s t r i c t  a m a j o r i t y  o f  i t s  movements to an 

a rea  o f  h i gh  u n g u la t e  d e n s i t i e s .  F a c t o r s  o t h e r  than f o r a g i n g  may have 

governed  the few movements away from the area o f  h i g h  un gu la te  d e n s i t y .

There  are s e a so na l  s h i f t s  o f  a c t i v i t y  w i t h i n  s t a b l e  home ranges .  

These s h i f t s  c o i n c i d e  w i th  e l e v a t i o n a l  changes d u r i n g  w in t e r  and s p r i n g  

s e a so n s  and can be e x p l a i n e d  in terms o f  food a v a i l a b i l i t y .  E a r l y  in 

summer ( m i d - A p r i l )  male ground s q u i r r e l s ,  which g e n e r a l l y  i n h a b i t  a rea s
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above t r e e l i n e ,  emerge and se t  up t e r r i t o r i e s .  D u r in g  t h i s  pe r i od  the 

s q u i r r e l s  a re  ve r y  s u s c e p t i b l e  to p r e d a t i o n ,  and w o l v e r i n e s  appear to 

s e l e c t  f o r  these  a r e a s .  The importance  of  ground s q u i r r e l s  to  

w o l v e r i n e s  d u r i n g  the s p r i n g  has been documented p r e v i o u s l y  (H o rnocke r  

and Hash 1981; Gardner  and B a l l a r d  1982; Whitman and B a l l a r d  1983;

M agoun , in  p r e p . ) .

A f t e r  m id -O c tob e r ,  a v a i l a b l e  food r e s o u r c e s  at h i g h e r  e l e v a t i o n s  

d ec rea se  due to  h i b e r n a t i o n  and m i g r a t i o n .  At t h i s  t ime,  w o l v e r i n e s  

move to lower e l e v a t i o n s  and r e l y  more h e a v i l y  on c a r r i o n  (m a in l y  

m oose ) ,  caches  made d u r i n g  the summer, g ro u se  ( C a n a c h i t e s  c a n a d e n s i s ) 

and p ta rm iga n ,  m i c r o t i n e s ,  and p o s s i b l y  red s q u i r r e l s  and p o rcup ine .  

Moose in  the S u s i t n a  B a s i n  a l s o  s e l e c t e d  lower e l e v a t i o n s  d u r i n g  the 

w in t e r  months ( B a l l a r d  e t  al . 1982b) and were found p r i m a r i l y  between 

600 and 850 m. Whitman and B a l l a r d  (1984) found tha t  w o l v e r i n e s  in  the 

S u s i t n a  B a s i n  s e l e c t e d  f o r  a rea s  between 305 and 914 m.

V e g e t a t i o n  t ype s  a s s o c i a t e d  w i th  the h i g h e r  e l e v a t i o n s  used d u r i n g  

the  s p r i n g  and summer months were up land  sh rub ,  tu n d ra ,  and rock

o u t c r o p s .  D u r in g  the w i n t e r ,  w o l v e r i n e s  were found p red om ina n t l y  in

sp ru ce  dominated communi t ie s .

In  the  S u s i t n a  B a s i n ,  male w o l v e r i n e s  move g r e a t e r  d i s t a n c e s  d u r i n g

the  summer than d u r i n g  the w in t e r  and a l s o  move g r e a t e r  d i s t a n c e s  d u r i n g

summer than do female w o l v e r i n e s .  Magoun ( i n  p rep . )  and Hornocker  and 

Hash (1981 ) repo r ted  t h a t  movements by males d u r i n g  the summer are 

i n f l u e n c e d  by b r ee d in g  a c t i v i t y .  Magoun found tha t  ma les t r a v e l e d  f ou r  

t imes  the d i s t a n c e  at a ra te  o f  two t imes  tha t  o f  f em a le s .  She b e l i e v e d
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the g r e a t e r  d i s t a n c e  t r a v e l e d  by males was to m o n i t o r  the fou r  to s i x  

fema le s  which c ou ld  r e s i d e  w i t h i n  the  r e s i d e n t  m a l e ' s  home range.  The 

data  I c o l l e c t e d  suppo r t  the se  f i n d i n g s .

Two f a c t o r s  which r e s t r i c t e d  w o l v e r i n e  movements were i d e n t i f i e d :  

the p a i r i n g  o f  a male and female f o r  b ree d in g ,  and the p resence  o f  

c a r r i o n  d u r i n g  w in t e r .  In my a rea,  p a i r i n g  l a s t e d  f o r  at  l e a s t  2 day s ,  

d u r i n g  which the p a i r s  moved between 2 and 4 km. Magoun and Va lkenburg  

(1983 )  a l s o  ob se rved  r e s t r i c t e d  movements d u r i n g  the 2 to  3 days  th a t  

p a i r s  were t o g e t h e r .

The p re sence  o f  c a r r i o n  d u r i n g  the w in te r  a l s o  appeared to r e s t r i c t  

w o l v e r i n e  movements. Once a c a r c a s s  was l o c a t e d ,  i t  was more e f f i c i e n t  

f o r  the w o l v e r i n e  to  c e n te r  i t s  a c t i v i t i e s  around th a t  known food 

s o u r c e .

Home Range O ve r lap

There i s  d i sa g re em en t  among the North American s t u d i e s  c o nce rn in g  

home range o v e r l a p .  Hornocke r  and Hash (1981) r e p o r te d  t h a t  w o l v e r i n e  

home range s  o ve r lapped  between i n d i v i d u a l s  o f  the same and o p p o s i t e  sex.  

They b e l i e v e d  t h a t  male w o l v e r i n e s  have home ranges  much too l a r g e  to 

a c t i v e l y  defend and t h a t  s cen t  m ark ing  by i n d i v i d u a l  males  i s  to 

m a in t a i n  temporal  s p a c in g  ( c i t e d  K oe h le r  et a l . 1980 ) .  S t r i c t  

t e r r i t o r i a l i s m  does  not seem b e n e f i c i a l  to  a s p e c i e s  t h a t  r e l i e s  to a 

l a r g e  e x t en t  on c a r r i o n .  A system which a l l ow s  f l e x i b i l i t y  o f  movement 

to  a r e a s  o f  c a r r i o n  abundance would be more s u c c e s s f u l  (Hornocke r  et  a l . 

1 9 8 3 ) .  However, Hornocke r  and Hash (1981)  d id  not e s t a b l i s h  the
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r e s i d e n c y  o r  the f a m i l i a l  r e l a t i o n s h i p s  o f  t h e i r  i n s t rumented  

w o l v e r i n e s .  T h i s  knowledge may be v i t a l ,  f o r  Magoun ( i n  p rep . )  found 

e x c l u s i v e  use o f  summer home ranges  by r e s i d e n t  a d u l t  female w o l v e r i n e s  

but a l s o  found th a t  mother and da ugh te r  c o m b ina t io n s  may have 

o v e r l a p p i n g  home ranges  and t h a t  a d u l t  r e s i d e n t  male home ranges  may 

o v e r l a p  t h o s e  o f  j u v e n i l e  ma le s  which had not ye t  d i s p e r s e d .

In  my a rea ,  the re  was a v a r y i n g  amount o f  range o v e r l a p  fo r  ma les 

between two r e s i d e n t  a d u l t s ,  between a j u v e n i l e  and a r e s i d e n t  a d u l t ,  

and between a t r a n s i e n t  a d u l t  and a r e s i d e n t  a d u l t .  The percentage  o f  

o v e r l a p  was s m a l l e s t  between the  a d u l t s ,  i r r e s p e c t i v e  o f  r e s i d e n c y .  The 

t r a n s i e n t  was w i t h i n  the  annual  home range o f  the r e s i d e n t  f o r  at l e a s t  

1 month p r i o r  to  i t s  movement from the area;  however,  d u r i n g  the month­

lo ng  m o n i t o r i n g  p e r i o d ,  the range s  o f  the two w o l v e r i n e s  ove r lapped  ve ry  

l i t t l e .  I t  appears  th a t  r e s i d e n c y  and f a m i l i a l  r e l a t i o n s h i p s  shou ld  be 

known f o r  a w o l v e r i n e  p o p u l a t i o n  in  o rde r  to i n t e r p r e t  the amount o f  

home range  o v e r l a p .

H o rn ock e r  et  a l . ( 1983 )  repo r ted  tha t  the deg ree  o f  o v e r l a p  can be 

i n f l u e n c e d  by human e x p l o i t a t i o n .  In  a reas  o f  h i gh  w o l v e r i n e  m o r t a l i t y ,  

t h e r e  may be a breakdown in  the  s o c i a l  o r g a n i z a t i o n ,  keep ing  i t  in  a 

s t a t e  o f  f l u x .  M agou n ' s  ( i n  p rep . )  i n s t rum ented  an im a l s  s u f f e r e d  no 

n a t u r a l  m o r t a l i t y  and o n l y  one o f  the 26 was t r a ppe d .  In my area,  f i v e  

o f  the  n i n e  in s t rum ented  ma le s  d ied  d u r i n g  the s tu dy  p e r i o d ,  yet  male 

r a n ge s  appeared  to  be e x c l u s i v e .  The most im por tan t  m o r t a l i t y  f a c t o r  in  

my a rea  appeared  to  be h a r v e s t  by humans, which removed a h i g h e r  

p r o p o r t i o n  o f  j u v e n i l e s .  The h a r v e s t  o f  r e s i d e n t  a n im a l s  may have been

<P
■
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low enough not to a f f e c t  the s o c i a l  o r g a n i z a t i o n  or  maybe h a rve s t  does 

not a f f e c t  s o c i a l  o r g a n i z a t i o n .

L o n g - D i s t a n c e  Movement and D i s p e r s a l

The 376-km movement by the 2 - y e a r - o l d  male r e p r e s e n t s  the l o n g e s t  

re co rded  movement by a w o l v e r i n e .  The age o f  the w o l v e r i n e  makes the 

movement somewhat un ique ,  as d i s p e r s a l  in mammals most o f t e n  o c c u r s  at 

pu b e r t y  (S to rm  et a l . 1976 ) .  L i t t l e  i s  known about the movement 

p a t t e r n s  o f  t r a n s i e n t  w o l v e r i n e s ,  the mechanisms tha t  i n i t i a t e  the 

movements, or  f a c t o r s  th a t  can te rm in a te  a w o l v e r i n e ' s  t r a v e l  and the 

s ub sequen t  e s t a b l i s h m e n t  o f  r e s i d e n c y .

J u v e n i l e  male 0 6 6 ’ s d i s p e r s a l  f a l l s  w i t h i n  the t ime pe r i od  in  which 

Magoun ( i n  p rep . )  ob served  j u v e n i l e s  to  be d i s p e r s i n g  in  no r thw es te rn  

A l a s k a .  As w i th  o the r  c a r n i v o r e s  (S to rm et a l . 1976,  M e s s i c k  and 

H o rnocke r  1981 ) ,  the f a c t o r s  which i n i t i a t e  w o l v e r i n e  d i s p e r s a l  are not 

known. Magoun found th a t  a food s h o r t a g e ,  c o n f r o n t a t i o n s  w i th  the 

r e s i d e n t  a d u l t s ,  and/or  hormonal changes  due to  the approach o f  the 

b r e e d in g  sea son  may have i n f l u e n c e d  d i s p e r s a l  o f  one o f  her in s t rumented  

j u v e n i l e s .  In my s t u d y ,  j u v e n i l e  066 d i s p e r s e d  away from known 

c a r c a s s e s .  Food abundance p ro b a b l y  has l i t t l e  to do w i th  d i s p e r s a l  as 

most j u v e n i l e  m a le s ,  at l e a s t ,  d i s p e r s e  r e g a r d l e s s  o f  food l e v e l s  w i t h i n  

t h e i r  na ta l  range .
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H a b i t a t  Use

There a re  prob lems a s s o c i a t e d  w i t h  the i n t e r p r e t a t i o n  o f  h a b i t a t  

use based s o l e l y  on a e r i a l  l o c a t i o n  da ta  o v e r l a i d  on v e g e t a t i o n  maps.

One majo r sho r tco m ing  o f  t h i s  t ype  o f  a n a l y s i s  i s  t h a t  o n l y  the 

v e g e t a t i v e  component o f  h a b i t a t  i s  b e in g  ana l y zed .  In  a d d i t i o n ,  a e r i a l  

l o c a t i o n  da ta  a re  o n l y  an e s t i m a t o r  o f  h a b i t a t  use because the 

r e l o c a t i o n  p o i n t s  a re based s t r i c t l y  on w o l v e r i n e  movements.  There are 

a number o f  a c t i v i t i e s  conducted  by a w o l v e r i n e  d u r i n g  i t s  t r a v e l s  such 

as f o r a g i n g ,  e x p l o r a t i o n ,  r e p r o d u c t i v e  b e h a v i o r ,  and d i s p e r s a l  or  

m i g r a t i o n  which  have v a r y i n g  deg ree s  o f  a s s o c i a t i o n  w i th  v e g e t a t i o n  

type .  A l s o ,  the v e g e t a t i o n  maps were made from h i g h - a l t i t u d e  i n f r a r e d  

ph o tog ra ph s  wh ich  cou ld  not d e l i n e a t e  v e g e t a t i v e  t y p e s  s m a l l e r  than 1.5  

ha. Fo r t h e se  r e a s o n s ,  the a e r i a l  l o c a t i o n  data used in  c o n j u n c t i o n  

w i th  v e g e t a t i o n  maps are c o n s i d e r e d  o n l y  i n d i c a t o r s  o f  w o l v e r i n e  h a b i t a t  

u se.

By snow t r a c k i n g ,  I c o u ld  s e p a r a t e  out some o f  the  w o l ve r i n e  

a c t i v i t y - v e g e t a t i o n  type  a s s o c i a t i o n s .  S n o w - t r a c k i n g  da ta  used in 

c o n j u n c t i o n  w i th  the a e r i a l  da ta  gave a d d i t i o n a l  i n s i g h t  i n t o  

w o l v e r i n e - h a b i t a t  r e l a t i o n s h i p s .

Food a v a i l a b i l i t y  by season  was p ro bab ly  the p r im a ry  f a c t o r  

d e t e rm in i n g  use o f  v e g e t a t i o n  t y p e s .  The s i g n i f i c a n t l y  h i g h e r  use o f  

s p ru ce  communi t ie s  and lower  e l e v a t i o n s  d u r i n g  the w in t e r  p ro bab ly  was 

i n f l u e n c e d  by a more p l e n t i f u l  food s u p p l y  o f  c a r r i o n  and smal l  mammals. 

S n o w - t r a c k i n g  and food h a b i t s  da ta  d u r i n g  the w in te r  i d e n t i f i e d  the 

im portance  o f  c a r r i o n ,  m i c r o t i n e s ,  red s q u i r r e l s ,  and p o s s i b l y
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p o r c u p in e s .  K e s se l  et a l . (1982 ) found that  w i t h i n  the sp ruce  

communi t ies  in  the S u s i t n a  B a s i n ,  abundant p o p u l a t i o n s  e x i s t e d  o f  tundra  

and meadow v o l e s ,  and red s q u i r r e l s ,  w ith  p o r cup ine s  l o c a l l y  abundant.  

T ra c k s  i n d i c a t e d  tha t  w o l v e r i n e s  c ou r sed  th rough  the sp ruce  communi t ie s ,  

a p p a r e n t l y  f o r a g i n g  f o r  food. Snow t r a c k i n g  th rough  t a l l  sh rub  or  

d e c id u o u s  f o r e s t  communi t ies  i n d i c a t e d  tha t  w o l v e r i n e s  made more 

s t r a i g h t - l i n e  movements, i n d i c a t i n g  the  animal was j u s t  t r a v e l i n g  

t h r o u g h .  These o b s e r v a t i o n s  agree  w i th  B j a r v a l l  ( i n  p r e p . ) ,  who found 

th a t  denn ing  female s  d u r i n g  March and A p r i l  used a l l  the a v a i l a b l e  

v e g e t a t i o n  t y p e s  in  the p r o p o r t i o n  they  o ccu r red  f o r  t r a v e l i n g ;  however, 

a lmost  a l l  food was ob ta ine d  in  the c o n i f e r o u s  f o r e s t s .  In  my s tudy  

a r e a ,  tund ra  communi t ie s  were avo ided  d u r i n g  the  w i n t e r ,  p r o b a b l y  due to 

the ve ry  low food r e s o u r c e s  d u r i n g  t h a t  t ime.

Rad io  and ground t r a c k i n g  i n d i c a t e d  tha t  w o l v e r i n e s  spent 

c o n s i d e r a b l e  t ime d u r i n g  s p r i n g  and summer in the h i g h e r  e l e v a t i o n s  o f  

t h e i r  home r a n g e s ,  in  the low sh rub  and tundra  com m un i t ie s .  They were 

engaged in  f o r a g i n g  f o r  a r c t i c  ground s q u i r r e l s  and p o s s i b l y  s e a r c h i n g  

f o r  mates.

The apparen t  a f f i n i t y  o f  w o l v e r i n e s  fo r  rock  o u t c r o p s  d u r i n g  the 

summer was confounded  by the p o s s i b i l i t y  tha t  w o l v e r i n e s  may have been 

u s i n g  the r o c k s  f o r  escape c o v e r .  Hornocke r  and Hash (1981) noted the 

apparent  r e l u c t a n c e  o f  w o l v e r i n e s  to c r o s s  l a r g e  o p en in g s  and tha t  

t im be r  was im por tan t  f o r  c o ve r .  W i th in  the tundra  communi t ies  the re  i s  

ve r y  l i t t l e  a v a i l a b l e  escape  cove r  f o r  a w o l v e r i n e  except  f o r  r o c k s .  

P o t e n t i a l  p rey  w i t h i n  the se  rock  o u t c r o p s  are marmot (Marmota c a l i g a t a )
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and p i k a  ( Ochotona col 1a r i  s ) . Hornocker  and Hash (1981) and Magoun ( i n  

p re p . )  have found th a t  w o l v e r i n e s  had preyed upon marmot; however, the 

im portance  of  marmot to  the w o l v e r i n e ' s  d i e t  i s  not known.

Food H a b i t s

S e ve ra l  s i m i l a r i t i e s  in  the d i e t  o f  Nor th American w o l v e r i n e s  have 

been obse rved  at a l l  the s i t e s  tha t  have been s t u d i e d .  These i n c l u d e  

the importance  o f  ground s q u i r r e l s  d u r i n g  the s p r i n g  and u n g u l a t e s ,  

n o rm a l l y  in  the form o f  c a r r i o n ,  d u r i n g  the w in t e r .  A l s o ,  w o l v e r i n e s  

appea r  to  be o p p o r t u n i s t i c  and respond to  sea sona l  and l o c a l l y  abundant 

p r e y .

In  my s tudy  a rea ,  s t a r t i n g  in l a t e  A p r i l  and c o n t i n u i n g  to  Octobe r ,  

a p l e n t i f u l  and v a r i e d  food s upp ly  was a v a i l a b l e  f o r  w o l v e r i n e s .  Ground 

s q u i r r e l s  emerged d u r i n g  l a t e  A p r i l  ( K e s se l  et  a l . 1982) and m i c r o t i n e s  

became more a v a i l a b l e  as t h e i r  nest  s i t e s  and runways were exposed by 

m e l t i n g  snow. C a r ibou  and moose c a l v i n g  began d u r i n g  l a t e  May and 

peaked between 25 May and 5 June ( B a l l a r d  et a l . 1982b, P i t c h e r  1982 ) .  

Peak egg l a y i n g  f o r  g r o u n d - n e s t i n g  b i r d s  occu r red  in  June (K e s se l  et al . 

1 9 8 2 ) .  Ground s q u i r r e l  d i s p e r s a l  o ccu r red  d u r i n g  A u g u s t .  Ground 

s q u i r r e l s  were a v a i l a b l e  to  w o l v e r i n e s  u n t i l  the s q u i r r e l s  went in t o  

h i b e r n a c u l a  d u r i n g  the f i r s t  p a r t  o f  October .

The importance  o f  t h e se  s p e c i e s  to  the w o l v e r i n e s '  spr ing/summer  

d i e t  was e v i d e n t  from a e r i a l  and ground t r a c k i n g .  The t im in g  o f  

w o l v e r i n e  movements to  h i g h e r  e l e v a t i o n s  which were i n h a b i t e d  by ground 

s q u i r r e l s  c o i n c i d e d  c l o s e l y  w i th  the s q u i r r e l s '  emergence from
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h i b e r n a c u l a .  A l s o ,  the re  appeared to  be a change in w o l v e r i n e  

movements, at l e a s t  f o r  male w o l v e r i n e  040,  due to c a r i b o u  c a l v i n g .  

D u r i n g  peak c a l v i n g ,  I ob se rved  040 d i s p r o p o r t i o n a t e l y  more o f te n  in the 

c a l v i n g  a re a .  Brown bears  a l s o  appeared to  make d i r e c t i o n a l  movements 

to  the c a r i b o u  c a l v i n g  g rounds  ( M i l l e r  and M c A l l i s t e r  1 9 8 2 ) .  A 

d i s p r o p o r t i o n a t e  number o f  brown bea r s  and w o l v e r i n e s  have been observed  

on o the r  c a r i b o u  c a l v i n g  g rounds  in Canada ( A r t h u r  T. B e rge ru d ,  pe r s .  

commun.).

By m id -O c tob e r  food a v a i l a b i l i t y  had d e c l i n e d .  Ground s q u i r r e l s  

had gone i n t o  h i b e r n a t i o n  and most b i r d s  and c a r i b o u  had m ig ra ted  out o f  

the s tudy  a rea .  W o l v e r i n e s  moved to  lower  e l e v a t i o n s  and were s e a r c h i n g  

f o r  smal l  mammals, g a l l i n a c e o u s  b i r d s ,  and c a r r i o n .  Magoun ( i n  p rep . )  

found t h a t  d u r i n g  the e a r l y  w in t e r  pe r i od  w o l v e r i n e s  in  no r thwes te rn  

A l a s k a  were a p p a r e n t l y  r e l y i n g  on caches  made d u r i n g  the summer, and on 

m i c r o t i  n e s .

D u r i n g  the s tudy  I never  ob served  a w o l v e r i n e  cache any prey 

remain s ;  however,  i t  was apparent  by ground t r a c k i n g  and the presence  o f  

s o i l  in  the c o l o n i c  c o n te n t s  t h a t  w o l v e r i n e s  were u t i l i z i n g  caches  

d u r i n g  the w i n t e r .  Not a l l  the caches  u t i l i z e d  by a w o l v e r i n e  were

n e c e s s a r i l y  c o n s t r u c t e d  by t h a t  w o l v e r i n e .  Foxes and g r i z z l y  bears  a l s o

make caches  (Magoun, in p r e p . ) .  A w o l v e r i n e  tha t  i n t e r c e p t e d  a fox

t r a i l  o f t e n  f o l l o w e d  the t r a c k ,  perhaps  in  sea rch  o f  the f o x ' s  food

c a c h e s .

Wh i le  Magoun ( i n  p rep . )  ob se rved  t h a t  c a ch in g  b e h a v i o r  by 

w o l v e r i n e s  d u r i n g  summer in  no r thw es te rn  A l a s k a  was f a i r l y  common,
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H orn ocke r  and Hash (1981 ) found l i t t l e  ev idence  o f  c a ch in g  by w o l v e r i n e s  

in  Montana,  They b e l i e v e d  t h a t  c a ch in g  by w o l v e r i n e s  in  Montana would 

be a wasted e f f o r t  as the o t h e r  numerous s c a veng e r s  p re sen t  would 

q u i c k l y  d i s c o v e r  and consume the c a c h e ' s  c o n te n t s .  A l s o ,  food cached 

d u r i n g  the summer or  f a l l  t h a t  was not q u i c k l y  u t i l i z e d  would decompose. 

O the r  p o s s i b l e  re a son s  why Hornocker  and Hash (1981) and I d id  not 

o b s e r v e  much c ach in g  b e h a v i o r  compared to t h a t  ob se rved  by Magoun are 

o u r  l e s s  i n t e n s i v e  m o n i t o r i n g  s che du le s  and the l a r g e r ,  more s t a b l e  

w i n t e r  food ba se s  in our r e s p e c t i v e  s tudy  a r e a s .  The death  ra te  of  

moose due to  n a tu ra l  m o r t a l i t y  in  the S u s i t n a  area  d u r i n g  w in te r  may 

have been g r e a t  enough so w o l v e r i n e s  d id  not need to  depend g r e a t l y  on 

c a c h e s .  In  M agou n ' s  a rea ,  t h e r e  were no s t a b l e  w i n t e r  ungu la te  

p o p u l a t i o n s  nor was th e re  a n o rm a l l y  h i gh  un gu la te  c a r c a s s  p o p u l a t i o n  

r e m a in in g  from the summer.

In  my s tudy  a rea ,  moose were the major s ou rce  o f  w in t e r  food, as 

c a r i b o u  m o s t l y  m ig ra ted  out o f  the a rea .  D u r in g  the w i n t e r ,  a l l  the 

w o l v e r i n e s  I mon i to red  r e s i d e d  in  areas  o f  medium to  h i g h  moose 

d e n s i t i e s .  The th ree  ma les t h a t  I mon i to red  th rough  the  summer and 

w i n t e r  p e r i o d s  s h i f t e d  t h e i r  a c t i v i t y  c e n te r s  d u r i n g  the  w in te r  to a rea s  

o f  h i g h e r  moose d e n s i t i e s .  T h i s  concu rs  w ith  van Z y l l  de Jong (1975) 

t h a t  w o l v e r i n e  d i s t r i b u t i o n  appea r s  to be r e l a t e d  to  the biomass  and 

t u r n o v e r  o f  l a r g e  h e rb i v o r e  p o p u l a t i o n s .

The p re sence  o f  two w o l f  packs w i t h i n  the s tu dy  area  had an e f f e c t  

on the  abundance of  c a r r i o n  a v a i l a b l e  to w o l v e r i n e s  d u r i n g  the w in t e r .  

D u r i n g  March 1981 t h e r e  were th re e  c a r c a s s e s  o f  moose known to have been
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k i l l e d  by wo lve s  w i t h i n  an area o f  a pp ro x im a te l y  100 km2 . T h i s  area  

supp o r ted  at l e a s t  two w o l v e r i n e s .  I observed  the two w o l v e r i n e s  

u t i l i z i n g  the k i l l s  on th ree  o c c a s i o n s ,  and t r a c k s  i n d i c a t e d  tha t  the se  

c a r c a s s e s  were be ing  used i n t e n s i v e l y  by w o l v e r i n e s .  W in te r  p red a t i o n  

r a t e s  f o r  the two w o l f  packs  ranged from one u n g u la te  k i l l  e ve ry  4 to  5 

day s  ( B a l l a r d  et  a l . 1 9 82 c ) ,  which shou ld  have i n c r e a s e d  the 

a v a i l a b i l i t y  o f  food f o r  w o l v e r i n e s  w i th  home ranges  th a t  o ve r lapped  the 

home range s  o f  the w o l f  pack s .

I t  appea r s  t h a t ,  at p re sen t  w o l v e r i n e  d e n s i t i e s ,  the re  i s  an 

adequate food s u p p l y  in  the S u s i t n a  B a s i n .  There are h e a l t h y  u n g u la te  

and ground s q u i r r e l  p o p u l a t i o n s  p r e s e n t .  However, i f  adve r se  e f f e c t s  to 

t h e se  prey  s p e c i e s  occu r  due to  human d i s t u r b a n c e ,  they  cou ld  prove 

d e t r im e n ta l  to the r e s i d e n t  w o l v e r i n e  p o p u l a t i o n .  Magoun ( i n  p rep . )  

found th a t  a r e s t r i c t e d  w in t e r  d i e t  can d r a s t i c a l l y  dec rea se  w o l v e r i n e  

p r o d u c t i v i t y .

H a r ve s t

In A l a s k a ,  mandatory  s e a l i n g  of  the p e l t s  o f  f u r b e a r e r s ,  i n c l u d i n g  

w o l v e r i n e ,  was i n i t i a t e d  in 1971. W o lve r ine  management i s  dependent 

p r i m a r i l y  upon the  r e s u l t s  o f  t h i s  s e a l i n g  program. The manager uses  

the  i n f o r m a t i o n  to determine  t o t a l  h a r v e s t ,  sex r a t i o ,  h a r v e s t  

c h r o n o l o g y ,  and h a r v e s t  methods in  o rd e r  to e v a l u a t e  the c u r r e n t  h a r v e s t  

l e v e l  and to  r e c o g n i z e  p o p u l a t i o n  t r e n d s .  The a p p r o p r i a t e  h a r ve s t  r a te  

f o r  an area  i s  dependent  upon the p o p u l a t i o n ' s  d e n s i t y  and p r o d u c t i v i t y ,  

degree  o f  n a tu ra l  m o r t a l i t y ,  and the p o p u l a t i o n  s t a t u s  o f  ad jacent
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a r e a s .  At  t h i s  t ime, l i t t l e  i s  known about w o l v e r i n e  d e n s i t i e s  in most 

a r e a s  o f  the s t a t e .  There are w o l v e r i n e  p o p u l a t i o n  e s t im a te s  from on ly  

two a r e a s ,  the upper S u s i t n a  R i v e r  B a s i n  (Gardner and B a l l a r d  1982; 

Whitman and B a l l a r d  1983) and no r thwes te rn  A l a s k a  (Magoun, in p r e p . ) .  

P r e s e n t l y ,  th e re  i s  no t e chn ique  a v a i l a b l e  to e s t im a te  w o l v e r i n e  

p o p u l a t i o n  s i z e  f o r  l a r g e  a rea s  such as a game management u n i t ,  nor  i s  

i t  l i k e l y  t h a t  r e so u r c e s  w i l l  be a v a i l a b l e  to deve lop  such te chn ique s  in 

the  near  f u t u r e .  T h e re f o r e ,  the s e a l i n g  program i s  the  o n l y  tool  the 

manager has to m on i to r  the h a r v e s t .  However, the problem w ith  t h i s  

management te ch n iq u e  i s  t h a t  any changes  in the p o p u l a t i o n  w i l l  o n l y  be 

r e c o g n i z e d  a f t e r  the f a c t .

The a c tua l  sex and age s t r u c t u r e  o f  a w o l v e r i n e  p o p u l a t i o n  cannot 

be d i s c e r n e d  by t r a p p i n g  r e c o r d s ,  as  unequal c a t c h a b i l i t y  b i a s e s  the 

e s t im a te  toward males and y ou nge r  age c l a s s e s .  T h e r e f o r e ,  o n l y  between- 

y e a r  c o m pa r i s o n s  o f  h a r v e s t  can g i v e  an i n d i c a t i o n  o f  t r a p p i n g  p r e s s u r e .  

Fo r  example,  i f  females equa led  or  exceeded males in  the  h a r v e s t ,  the 

i n d i c a t i o n  may be tha t  t r a p p i n g  has become e x h a u s t i v e .

However,  o th e r  f a c t o r s  t h a t  a re  not r e a d i l y  appa ren t  from the 

s e a l i n g  documents tha t  c ou ld  a f f e c t  the sex r a t i o  a re  the method and the 

t i m i n g  o f  h a r v e s t  (Magoun, in  p r e p . ) .  Du r ing  December a 

d i s p r o p o r t i o n a t e l y  g r e a t e r  number o f  males was h a r v e s t e d  in  GMU 13.

M a le s  have l a r g e r  home ranges  and g r e a t e r  movement p a t t e r n s  than do 

f em a le s ,  and t h e r e f o r e  have a g r e a t e r  p r o b a b i l i t y  o f  b e in g  cap tu red .  

A l s o ,  i t  appear s  t h a t  a l a r g e  number o f  the males c a p tu red  in  December 

are j u v e n i l e s ,  which cou ld  i n d i c a t e  that  d i s p e r s a l  may be i n i t i a t e d  at
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t h i s  t ime.  Banci  (1984) a l s o  found tha t  a h i g h e r  p r o p o r t i o n  of  j u v e n i l e

ma les was captu red  d u r i n g  the e a r l y  t r a p p i n g  sea son .

D u r in g  the l a t e  sea son  ( Feb rua ry -M a rch )  p regnant  females den, 

p ro b a b l y  making them l e s s  s u s c e p t i b l e  to ground s h o o t i n g .  B j a r v a l l  ( i n  

p r e p . ) ,  w h i l e  o b s e r v i n g  denn in g  b e h a v io r  of  th ree  f em a le s ,  found tha t  

t h e i r  a c t i v e  pe r i od  away from the den was p redom inan t l y  at n i g h t .  

However, denn ing  females would not be l e s s  s u s c e p t i b l e  to  t r a p s  as they

would s t i l l  be s e a r c h i n g  f o r  food d u r i n g  t h e i r  n i g h t l y  t r a v e l s .

To f u r t h e r  a s s i s t  the manager in  m o n i t o r i n g  the h a r v e s t  from y e a r  

to  y e a r ,  a c a n in e  ( p r e f e r a b l y )  or  premolar  from the ha r ve s te d  w o l v e r i n e  

cou ld  be c o l l e c t e d .  The age s t r u c t u r e  o f  the h a r v e s t  may be a f u n c t i o n  

o f  t r a p p i n g  i n t e n s i t y ,  as  found by A r c h i b a l d  and J e s s u p  ( i n  p rep. )  f o r  

marten. I f  the ave rage  age o f  the ha rve s ted  an im a l s  i s  low, i t  cou ld  

i n d i c a t e  a h e a v i l y  e x p l o i t e d  p o p u l a t i o n .  The l o s s  o f  a r e s i d e n t  a d u l t  

a l l o w s  a t r a n s i e n t  animal  to  take up r e s id e n c e ,  t h e r e f o r e  d e c r e a s i n g  the 

a ve rage  age o f  the p o p u l a t i o n .  I f  the p o p u la t i o n  i s  i n  such a hi gh  

s t a t e  of  f l u x ,  i t s  p r o d u c t i v i t y  cou ld  be lower ,  as the y e a r l i n g  females 

which have im mig ra ted  i n t o  the area d u r i n g  the t r a p p i n g  season  and taken  

up r e s i d e n c y  cou ld  not have bred as k i t s  the p r e v i o u s  summer. In 

l i g h t l y  h a r v e s t e d  a r e a s ,  the  average  age o f  the h a r v e s t e d  an im a l s ,  the 

p r o d u c t i v i t y  o f  the a rea ,  and e m ig r a t i o n  of  the j u v e n i l e s  shou ld  be 

h i g h e r  ( A r c h i b a l d  and J e s s u p ,  in p r e p . ) .  Dav id son  (1980 )  found tha t  in  

a l i g h t l y  h a r v e s t e d  coyo te  p o p u l a t i o n  em ig r a t i o n  was s i g n i f i c a n t l y  

h i g h e r .  T h i s  may e x p l a i n  the h igh  number o f  j u v e n i l e  male w o l v e r i n e s  

t rapped d u r i n g  e a r l y  w in t e r  in  GMU 13.
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W ith in  GMU 13, u s i n g  the  smal l sample o f  ages I c o l l e c t e d ,  the 

pe rcen ta ge  o f  j u v e n i l e s : y e a r l i n g s : a d u l t s  does not i n d i c a t e  a h e a v i l y  

h a r ve s te d  p o p u l a t i o n .  In a d d i t i o n ,  6 o f  the 10 w o l v e r i n e s  I cap tu red  

were a d u l t s ,  i n d i c a t i n g  an o l d e r  and l e s s  h a r ve s te d  p o p u l a t i o n .



SUMMARY

A s tudy  o f  w o l v e r i n e  e co lo gy  w i t h i n  the upper S u s i t n a  Ba s i n  in 

s o u th c e n t r a l  A l a s k a  was conducted between May 1980 and A p r i l  1982.  The 

m a j o r i t y  o f  the da ta  on w o l v e r i n e  ranges  and movements, s ea sona l  h a b i t a t  

p r e f e r e n c e ,  and sea so na l  food h a b i t s  was c o l l e c t e d  by f o l l o w i n g  marked 

i n d i v i d u a l s  by r a d i o t e l e m e t r y .  A d d i t i o n a l  data  c o n ce rn in g  the human 

h a r v e s t  o f  w o l v e r i n e s  were c o l l e c t e d  i n  GMU 13 th rou gh  the use of  

s e a l i n g  documents and the pu rcha se  o f  w o l v e r i n e  c a r c a s s e s  from t r a p p e r s .

Twelve w o l v e r i n e s  (10 males)  were captu red  14 t im e s .  The 

i n s t rum ented  w o l v e r i n e s  were l o ca ted  153 t imes  between 10 A p r i l  1980 and 

15 A p r i l  1981 and between November 1981 and 1 A p r i l  1982 .  I purchased  

75 w o l v e r i n e  c a r c a s s e s  from GMU 13 t r a p p e r s .

o
The mean w in t e r  and summer home ranges  f o r  a d u l t  ma les were 353 km 

2
and 385 km , r e s p e c t i v e l y .  On ly  one male was moni to red  f o r  an e n t i r e

2
y e a r ,  and h i s  annual  home range  was 637 km with a w in t e r  and summer

2 2
home range o f  515 km and 451 km , r e s p e c t i v e l y .  The mean summer home

2
range  f o r  a l a c t a t i n g  female  w ith  two k i t s  was 92 km . I t  appeared t h a t  

major t o p o g r a p h i c a l  f e a t u r e s  such as r i v e r s  and moun ta in s  were used as 

b o u n d a r i e s  between home r a n g e s ,  even when th e se  d id  not form b a r r i e r s  to  

w o l v e r i n e  movement. A d u l t  male home ranges  were p r i m a r i l y  m u tu a l l y  

e x c l u s i v e ,  h a v in g  an a ve rage  o v e r l a p  o f  o n ly  4.2% between n e i g h b o r s .  An 

a d u l t  m a l e ' s  range o v e r la pped  a j u v e n i l e  m a l e ' s  range by 27 .7% .  A f t e r  

the  j u v e n i l e  male d i s p e r s e d ,  the a d u l t  male u t i l i z e d  70% o f  the vacated  

range .
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W o lve r i n e s  s h i f t  t h e i r  p r ima ry  a c t i v i t y  a reas  w i t h i n  t h e i r  home 

r a nge s  between summer and w i n t e r .  D u r i n g  the summer, w o l v e r i n e s  moved 

to  h i g h e r  e l e v a t i o n s . Throughout  the yea r ,  w o l v e r i n e s  are h i g h l y  mob i le  

but appear  to r e s t r i c t  t h e i r  movements d u r i n g  the b ree d in g  season  due to 

p a i r i n g  and a l s o  d u r i n g  the w in t e r  when a l o c a l l y  abundant food sou rce  

was l o c a t e d  ( e . g . ,  un gu la te  c a r c a s s e s ) .

D u r i n g  the s t u d y ,  two male w o l v e r i n e s  departed  the a rea .  One was a 

2 - y e a r - o l d  male,  which had r e s i d e d  w i t h i n  the known r e s i d e n t ' s  annual 

home range  f o r  at l e a s t  1 month p r i o r  to l e a v i n g  the a rea .  T h i s  

w o l v e r i n e  departed  in  March 1981 and was t rapped 19 months l a t e r ,  378 km 

from i t s  c o l l a r i n g  l o c a t i o n ,  i n  Yukon T e r r i t o r y ,  Canada. The o the r  was 

a j u v e n i l e  male which had a w in t e r  range tha t  was p a r t i a l l y  o ve r lapped  

(2 7 .7% )  by a r e s i d e n t  a d u l t  ma le .  The j u v e n i l e  d i s p e r s e d  from i t s  range 

between 5 and 12 J an ua ry  and was t rapped  30 km from i t s  na ta l  range.

W o lv e r i n e  h a b i t a t  use was s t u d i e d  by su p e r im p o s in g  138 po in t  

l o c a t i o n s  onto  v e g e t a t i o n  maps. On an annual b a s i s ,  sp ruce  communit ies  

and rock  o u t c r o p s  were used s i g n i f i c a n t l y  more (p < 0 . 0 5 )  than expected .

W in te r  food h a b i t s  were s t u d i e d  by c o l l e c t i n g  and a n a l y z i n g  co lon  

c o n t e n t s .  T h i r t y - f i v e  spec imens  were examined. In a d d i t i o n ,  summer 

food h a b i t s  da ta  were c o l l e c t e d  by a e r i a l  and ground t r a c k i n g .  D u r i n g  

the w i n t e r ,  u n g u l a t e s  were the most important  food type  u s i n g  e i t h e r  

f requency  o f  o ccu r re n ce  ( 5 1 . 4 % ) ,  percent  we ight ( 6 1 . 5 % ) ,  or  a e r i a l  

o b s e r v a t i o n  ( 5 7 . 1 % ) .  Moose were the most im por tan t  u n g u la t e  in  the 

d i e t ,  as  the m a j o r i t y  o f  the c a r i b o u  m ig ra ted  out o f  the  s tudy  area 

p r i o r  to  w in t e r .  Other  im po r ta n t  food types  d u r i n g  w in t e r  were
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m i c r o t i n e s ,  g a l l i n a c e o u s  b i r d s ,  and red s q u i r r e l s .  D u r i n g  summer, 

a r c t i c  ground s q u i r r e l s  were an im por tan t  food item to  w o l v e r i n e s .  

W o l ve r i n e  movements to h i g h e r  e l e v a t i o n s  which were i n h a b i t e d  by ground 

s q u i r r e l s  c o i n c i d e d  c l o s e l y  w i th  the  s q u i r r e l s '  emergence from 

h i b e r n a c u l a .

The most common methods f o r  h a r v e s t i n g  w o l v e r i n e s  in  GMU 13 were 

t r a p p i n g  and ground s h o o t i n g ,  a c c o u n t i n g  f o r  84 .7  and 14.2% of  the t a k e ,  

r e s p e c t i v e l y .  The combined h a r v e s t  f o r  the th re e  t r a p p i n g  sea son s  was 

103 ma le s  and 73 fem a le s ,  which does d i f f e r  from a 1:1 sex r a t i o .

H a r v e s t  sex r a t i o s  d id  not d i f f e r  s i g n i f i c a n t l y  by month from 1:1 except  

f o r  December,  which favo red  ma les (p < 0 . 0 5 ) .  The w o l v e r i n e  h a r ve s t  was 

g r e a t e s t  d u r i n g  the months o f  F e b rua ry  and March, a c c o u n t i n g  f o r  24 .4%  

and 32 .4% o f  the t o t a l  h a r v e s t ,  r e s p e c t i v e l y .  The ha r ve s te d  p o p u la t i o n  

o f  GMU 13 d u r i n g  the se  t r a p p i n g  s e a so n s  c o n s i s t e d  o f  43% 

y o u n g - o f - t h e - y e a r , 29% y e a r l i n g s ,  and 28% a d u l t s ,  which does not 

i n d i c a t e  a h e a v i l y  h a r ve s te d  p o p u l a t i o n .
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Age'*’
( y r )

Measu rements  i n  cm
A c c e s s i o n

no.
Weight

( kg )
C he s t  
g i  r t h

Neck 
g i  r t h

Nose to  
ba se  o f  t a i l

Base o f  t a i l  
to  l a s t  v e r t e b r a e

S k u l l
l e n g t h

S k u l l
w id th

MALES

U05 0 9 .8 39.7 33.5 81 .8 18.4 16 .4 11 .8
010 0 12.7 46.7 34.7 8 6 .0 24 .0 15.1 10 .5
012 0 9 .8 39.7 31.7 8 5 .8 19 .0 16.5 10 .4
013 1 9.5 36 .8 29 .5 8 2 .6 19 .4 15 .8 10 .8
014 - - 8 .4 38.3 31 .5 84 .1 17 .5 16.0 10 .6

017 1 9 .3 41.1 28.7 8 3 .0 20 .6 16 .8 10.6
019 - - 9 .5 38 .9 29 .9 84 .4 20 .5 16 .3 11.1
020 1 11 .8 37.9 30.9 8 4 .0 20.5 15 .8 11 .9
021 1 11.1 35.7 28.9 8 3 .8 17 .8 15 .5 10.7
022 - - 8 .6 34 .0 26 .2 75 .4 18.1 14 .4 9 .8

024 2 11.4 40 .2 31 .2 84 .0 19.0 15 .4 9 .9
02b 3 11.1 40 .6 30.1 8 3 .0 22.9 15 .6 10.9
027 - - 9 .8 39.7 33.3 81.7 23 .9 16 .5 11.0
029 - - 9 .5 38.5 29 .6 8 0 .5 19 .2 16.7 10.7
031 1 9.1 36.7 31.1 8 0 .0 22 .6 16 .5 11 .2

034 3 9 .5 37 .8 30.1 8 5 .4 21 .8 -
037 0 7 .0 35 .4 25 .6 75.0 19.4 15.6 10.0
039 0 9 .5 38.0 27 .5 8 3 .8 21.1 16 .4 9 .9
051 1 - - 39 .2 32.5 82 .5 23 .0 - - - -
054 1 11 .0 39.9 27.0 83 .5 19.5 - - - -
055 0 12.0 43 .0 31.7 85 .7 20 .6 - - - -

APPENDIX A. M o r p h o l o g i c a l  da ta  c o l l e c t e d  from s k i n n e d  w o l v e r i n e  c a r c a s s e s  h a r v e s t e d  d u r i n g  the  
t r a p p i n g  s e a so n s  between 1979 and 1982 i n  6MU 13,  A l a s k a .



APPENDIX A. Cont inued.

cn

Age*
( y r )

Measu rements  i n  cm
A c c e s s i o n

no.
Weight

(kg )

Ches t  
g i  r t h

Neck 
g i  r t h

Nose t o  
ba se  o f  t a i l

Base o f  t a i l  
to  l a s t  v e r t e b r a e

S k u l l  
1ength

S k u l l
w id th

MALES,  c o n t .

056 0-1 10 .0 41 .2 31.7 79 .5 21 .0
058 2 10.5 39 .9 33 .7 84 .2 20.4 16 .4 11.1
059 4 3 .0 26 .4 21 .5 78.1 20 .5 16.1 10.1
060 1 9 .5 39 .1 31.7 79.0 20 .3 15.1 10.8
063 1 - - 35.2 28 .9 79 .4 19.0 14 .5 10.4

065 1 9 .5 36 .2 31 .6 78 .6 —  — 16 .0 10.7
066 0 9.5 35 .5 30 .0 85 .0 _ _ 16.6 12.2
067 - - 8 .6 - - 28 .0 - - 16.1 11.6
073 0 8 .6 41 .5 30 .5 8 0 .3 22 .0 16.1 9 . 8
074 3 6 .8 36 .2 28.9 76 .0 21 .5 15 .5 10.2

075 0 8 .6 37.0 30.7 81 .2 22 .5 16 .2 9.7
077 4 11.4 45 .5 36 .3 87 .5 20 .2 16.6 10.9
081 7 10.5 40 .5 33 .5 90 .5 22 .2 17 .4 10.8
083 0 6 .8 35 .5 26 .8 76.5 20 .9 15 .0 9 . 3
085 1 9.1 37.8 31.5 84 .5 17.1 16 .0 9 . 8
086 0 8 .4 35.9 30 .6 80 .5 - - 15.8 9 . 5
087 - - 11.4 50.2 32.2 88 .0 22 .9 16.2 10.6

n 29 35 36 38 37 34 33 33
MIN 0 3.0 50.2 21 .5 78.1 17.1 14.4 9 .3
MAX 7 12.0 26.4 36 .3 8 8 .0 24 .0 17.4 12 .2
MEAN 1.3 9 .5 38.6 30 .4 8 2 .3 20 .6 16.0 10 .6
STDEV 1.6 1.78 3.91 2.76 3 .58 1.81 0 .6 6 0 .7 0



A c c e s s i o n
no.

Age1
( y r )

We ight
(kg )

Measurements  i n  cm
Chest 
g i  r th

Neck 
g i  r th

Nose to  
base o f  t a i l

Base  o f  t a i l  
to  l a s t  v e r t e b r a e

S k u l l
l e n g th

S k u l l
w id th

FEMALES

001
003
004 
006 
008

1
1
2

6.1
6.4
7.3
5.9
4.1

34.0
32.4
33.9
35.7
25.7

26.2
26.4
32.1
27.9
21.8

77.0
73.0 
76.5
73.0 
75.8

18.8
22.0
20.5
19.8
19.4

14.9
14.9
15.2 
15.4
15.3

y . i
9.6 

10.1
9 .6
9 .2

ooy
o i l
015
016 
018

0

1

4.8  
7.5
4.1
5.9
6.1

28.1
35.9
30.9

39.0

23.6 
26.8 
20.4
24.7 
24.1

75.0 
74.3
71.0
72.0
67.0

18.4
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
028
030
032

y

2

10.5
7.3
7.0
6.4
7.0

34.7
35.7 
33.9
33.8
28.9

27.9
28.5
24.6
25.6
24.9

81.0
75.8 
68.5
69.9 
74.3

20.7
17.2
21.2
16.7 
21.0

14.6
14.6 
13.8
14.1
14.2

9.6
9.7
9.3
8 .7
9.4

033
035
036 
038 
046

0
1 
6
2

7.5
6.5  
8 .0
5.5 
6 .0

26.1
32.5 
38.2 
29.1 
31.9

23.4
28.2
25.6
25.7

70.0
77.0
76.0
71.1 
78.5

17.3
17.6
20.9
19.0
21.0

14.0
14.1 
15.0 
14.4

9 .0
9.4

10.0
9.2

APPENDIX A. Cont inued.
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CO

* Ages determ ined by cementum a n a l y s i s .

A c c e s s i o n
no.

Aye*
(yr)

Weight

(kg)

Measu rements  i n  cm
Ches t  
g i  r th

Neck 
g i  r t h

Nose to  
base  o f  t a i l

Base o f  t a i l  
to  l a s t  v e r t e b r a e

S k u l l  
1ength

S k u l l
w id th

FEMALES, c o n t .

049 6 7 .5 36.1 25 .6 74 .1 21 .1 13 .3 9 .2
052 3 - - 36 .8 27.0 75 .0 19 .0 _ _
053 0 - - 31 .8 25.7 72 .5 18 .0 — —
061 0 5 .5 33 .0 24 .0 71.1 19.5 14.4 9 . 3
062 3 6 .0 34.2 27 .0 70.2 21 .6 15 .0 9 . 6

064 5 9 .0 37.1 25.7 77 .4 18 .0 13.7 8 . 9
072 0 6 .8 36 .2 27 .9 74 .5 18 .0 14 .9 9 . 4
076 7 - - 34 .2 27.4 77 .8 17.9 13.1 10.5
078 1 6 .8 35 .1 30 .5 8 2 .0 19.3 14 .2 9 .2
079 1 8 .2 34 .6 31 .0 75 .2 21 .4 14.9 10 .4

080 0 6 .6 35 .0 25 .5 74 .3 19.6 14 .4 9 . 3
082 1 5 .0 34.3 29 .5 75 .5 21 .2 15.2 9 . 2
084 1 8 .2 41 .0 28 .9 8 3 .0 18 .9 15.3 9 .6

n 23 29 32 32 33 33 30 30
MIN 0 4.1 25.7 20 .4 67 .0 16.7 12 .8 8 . 9
MAX 9 10 .5 4 1 .0 32.1 8 3 .0 22 .0 15 .4 10 .5
MEAN 2.3 6 .6 33.7 26.4 74 .5 19.4 14 .4 9 .5
STDEV 2.5 1.39 3.45 2.54 3.68 1.47 0 .66 0 .41



APPENDIX B. P l o t t e d  l o c a t i o n s  o f  r a d i o - c o l l a r e d  

w o l v e r i n e s  in  the upper S u s i t n a  B a s i n ,  A l a s k a  

between May 1980 and A p r i l  1982.



L o c a t i o n s  f o r  s i x  r a d i o - c o l l a r e d  w o l v e r i n e s  in  the  upper S u s i t n a  B a s i n ,  A l a s k a  between May 1980 and 
A p r i l  1982.
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L o c a t i o n s  f o r  t h r e e  r a d i o - c o l  1ared  w o l v e r i n e s  i n  the  upper S u s i t n a  B a s i n ,  A l a s k a  between November 1981 
and A p r i l  1982.
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APPENDIX C. Age s ,  dete rmined  by cementum a n a l y s i s ,  o f  male and female 
w o l v e r i n e s  ha rve s te d  d u r i n g  the t r a p p i n g  s ea son s  between 
1979 and 1982 i n  GMU 13, A l a s k a .

Es t imated  age (.years)

access ion  no. Sex Capture  date Cani ne P remo lar

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 01/15/80 1 -

024 M S p r i n g  1980 2 -

026 M S p r i n g  1980 3 -

028 F S p r i n g  1980 9
031 M F a l l  1980 1 -

032 F F a i l  1980 2 -

034 M 11/27/80 3 -

035 F 11/30/80 0 -

036 F 11/16/80 1 _

037 M 12/27/80 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 S p r i n g  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

APPENOIX C. Con t in ued .

A c c e s s i o n  no. Sex Captu re  date

Es t imated  age ( y e a r s )  

Can ine  Premola r

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
065 M 03/16/81 1 -

066 M- 01/27/82 0
071 M 12/81 1 -

072 F 11/22/81 0 0
073 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
078 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 M 11/14/81 1 1
086 M 03/29/82 0 0


