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Additional information on Table S2: prey clustering 

Prey samples were balanced across study regions and seasons, along the 3-year period 

during which the top predators were sampled. Caribou (tundra dwelling and 

migratory) and muskoxen were sampled more often than other prey given their 

importance in the diet of predators and their isotopie similarity. Using a MANOV A, 

we determined whether the signatures of different prey items were clustered enough 

to pool their signatures (Phillips & Koch 2002). In addition, preys were grouped 

according to functional groups (e.g. tundra dwelling herbivores). The prey clusters 

per region/season are shown in Figure 1 (core article). Variation in the isotopie 

signatures of prey sources were mostly driven by trop hic level differences ( e. g. large 

herbivores showed lowest o15N values than carnivores freshwater fishes) and the 

source of carbon across ecosystems (e.g. o13C in freshwater fishes <waterfowls < 

marine sources). We found important variation in large herbivores sources among 

study regions: mean o13C difference between Eastern (SET-EB-NEB, and NB) and 

Western regions (BI and NWT) was -1.60±0.57 SD and -1.34±0.53 SD in caribou and 

muskox, respectively, while the o15N difference among Western and Eastern was -

0.48±0.87 SD and -0.02±0.84 SD. Caribou and muskox isotopie signatures also 

varied among seasons: mean o13C difference between surnmer and winter (including 

spring) was 0.68±0.82 SD and -0.08 ±0.76 SD, and mean o15N difference was 0.48± 

1.29 SD and -0.26± 1.15 SD in caribou and muskox, respectively. 



17
6 

H
yp

o
th

e
se

s 

P
re

d
ic

ti
o

n
s 

ln
d

e
p

e
n

d
e

n
t 

va
ri

a
b

le
s 

S
p

a
tia

l 
sc

al
es

 

D
e

p
e

n
d

e
n

t 
va

ri
a

b
le

s 

B
io

lo
g

ic
a

l c
o

n
st

ra
in

ts
 

2 
3 

4 

Sp
ec

ie
s 

E
co

lo
g

ic
a

l o
p

p
o

rt
u

n
it

y
 

5 
6 

M
ar

in
e 

re
so

ur
ce

s 
1 

,-
--

--
--

-
-
-. 

; 
lo

ca
l 

; 
.. _

__
__

__
__

_ ,
 

N
ic

he
 w

id
th

 

A
m

on
g

-in
dl

vi
du

al
 v

ar
ia

tio
n 

%
ca

rib
ou

 in
 s

to
m

ac
h 

M
a

in
 p

re
y 

a
b

u
n

d
a

n
ce

 

7 
8 

9 

R
eg

io
n 

M
ig

. c
ar

ib
ou

 1 
Tu

nd
ra

 c
ar

ib
ou

 1 

F
ig

ur
e 

A
.l

 
Su

m
m

ar
y 

o
f 

th
e 

st
ud

y 
de

si
gn

 
ill

us
tr

at
in

g 
th

e 
tw

o 
co

m
pl

em
en

ta
ry

 
sp

at
ia

l 
sc

al
es

 
un

de
r 

w
hi

ch
 

th
e 

pr
ed

ic
tio

ns
 w

er
e 

te
st

ed
 f

or
 t

he
 t

hr
ee

 r
es

ea
rc

h 
hy

po
th

es
es

. 
Pl

ai
n 

an
d 

da
sh

ed
 a

rr
ow

s 
re

fe
r 

to
 l

ar
ge

-s
ca

le
 a

nd
 l

oc
al

-s
ca

le
 

m
od

el
s,

 r
es

pe
ct

iv
el

y.
 P

re
di

ct
io

ns
 6

 a
nd

 8
-9

 (
su

pe
rs

cr
ip

t 
1)

 r
ef

er
 t

o 
th

e 
di

st
an

ce
 b

et
w

ee
n 

pr
ed

at
or

s'
 h

ar
ve

st
 l

oc
at

io
n 

an
d 

m
ar

in
e 

re
so

ur
ce

s 
an

d 
m

ai
n 

pr
ey

 (
se

e 
M

et
ho

ds
 f

or
 m

or
e 

de
ta

ils
) 



17
7 

T
ab

le
 A

.3
 

C
an

di
da

te
 m

od
el

s 
o

f 
lin

ea
r 

m
ix

ed
 e

ff
ec

t 
re

gr
es

si
on

 (
L

M
E

M
) 

te
st

ed
 i

n 
th

is
 s

tu
dy

. A
) 

pr
es

en
ts

 i
nd

ep
en

de
nt

 
va

ri
ab

le
s 

te
st

ed
 i

n 
la

rg
e-

sc
al

e 
m

od
el

s 
an

d 
th

e 
re

su
lts

 o
f 

m
od

el
 s

el
ec

tio
n 

(A
IC

c)
 f

or
 e

ac
h 

de
pe

nd
en

t 
va

ri
ab

le
 t

es
te

d 
(t

he
 

th
re

e 
co

m
po

ne
nt

s 
o

f 
ni

ch
e 

va
ri

at
io

n 
an

d 
am

on
g-

in
di

vi
du

al
 v

ar
ia

tio
n,

 s
ee

 T
ab

le
 1

 i
n 

th
e 

co
re

 a
rt

ic
le

).
 B

) 
pr

es
en

ts
 t

he
 

in
de

pe
nd

en
t 

va
ri

ab
le

s 
te

st
ed

 i
n 

lo
ca

l-
sc

al
e 

m
od

el
s 

an
d 

th
e 

re
su

lts
 o

f 
m

od
el

 s
el

ec
tio

n 
(A

IC
c)

 f
or

 e
ac

h 
de

pe
nd

en
t 

va
ri

ab
le

 
te

st
ed

. I
nt

er
ce

pt
s 

ar
e 

in
di

ca
te

d 
w

ith
 a

n 
as

te
ri

sk
. I

n 
b )

, t
he

 s
up

er
sc

ri
pt

s 
1 

an
d 

2 
in

di
ca

te
 w

he
n 

a 
m

od
el

 w
as

 r
un

 f
or

 w
ol

ve
s 

on
ly

, o
r 

fo
r 

w
ol

ve
ri

ne
s 

on
ly

, r
es

pe
ct

iv
el

y.
 S

el
ec

te
d 

m
od

el
s 

ap
pe

ar
 in

 b
ol

d.
 

a)
 

L
ar

ge
-s

ca
le

 m
od

el
s 

o
f n

ic
he

 v
ar

ia
ti

on
 i

n 
la

rg
e 

tu
nd

ra
 p

re
da

to
rs

: 

ln
d

e
p

e
n

d
e

n
t 

va
ri

a
b

le
 

Le
ve

ls
 

M
l 

M
2 

M
3 

M
4 

M
S 

M
6 

M
7 

M
8 

S
pe

ci
es

 
W

F
*-

W
V

 
x 

x 
x 

x 
x 

x 
S

e 
a s

o
n

 
F

a
ii*

-W
in

te
r-

S
p

ri
n

g
-S

u
m

m
e

r 
x 

x 
x 

x 
x 

R
eg

io
n 

S
E

T
*-

EB
-N

B
-N

E
B

-N
W

T
-B

I 
x 

x 
x 

x 
x 

S
pe

ci
es

: R
eg

io
n 

x 
x 

x 
S

pe
ci

es
:S

ea
so

n 
x 

x 
x 

R
eg

io
n:

S
ea

so
n 

x 
D

e
p

e
n

d
e

n
t v

a
ri

a
b

le
 

!P
c 

A
l C

c 
29

61
.2

 
24

94
.1

 
29

34
.7

 
24

69
.8

 
24

99
.8

 
29

09
.2

 
24

27
.5

 
24

35
.6

 

~
Al
 C

c 
53

3.
7 

66
.5

 
50

7
.2

 
42

.2
 

72
.2

 
48

1
.7

 
0.

0 
8.

0 

ol
sN

 
A

l C
c 

36
72

.7
 

32
74

.9
 

36
57

.1
 

32
62

.9
 

32
85

.8
 

36
40

.5
 

32
22

.1
 

32
33

.3
 

~
Al
 C

c 
45

0
.5

 
52

.8
 

43
4

.9
 

40
.8

 
63

.7
 

41
8

.3
 

0.
0 

11
.3

 

A
IV

 
A

l C
c 

14
57

.9
 

15
04

.6
 

15
01

.3
 

14
62

.6
 

14
72

.6
 

13
81

.5
 

13
96

.2
 

13
96

.2
 

~
A
l
 C

c 
76

.4
 

12
3

.1
 

11
9

.8
 

81
.1

 
91

.1
 

0.
0 

14
.6

 
14

.6
 



17
8 

%
ca

ri
b

o
u

 in
 s

to
m

ac
h 

%
 m

us
ko

x 
in

 s
to

m
a

ch
 

A
IC

c 
4

2
5

0
 

4
2

5
0

 
41

96
 

41
79

 
42

32
 

4
1

6
0

 
41

41
.3

 
na

 

D
A

IC
c 

10
8

.6
 

10
8

.7
 

55
.1

 
37

.7
5 

90
.6

 
1

8
.7

 
0 

na
 

A
IC

c 
39

20
 

39
13

 
38

65
 

~
A
I
C
c
 

1
0

0.
9 

94
.6

 
46

.7
 

38
55

 

36
 

39
02

 
38

35
.6

 
38

18
.7

 
na

 

82
.9

 
16

.9
 

0 
na

 

b)
 

L
oc

al
-s

ca
le

 m
od

el
s 

o
f n

ic
he

 v
ar

ia
ti

on
 i

n 
la

rg
e 

tu
nd

ra
 p

re
da

to
rs

: 

ln
d

e
p

e
n

d
e

n
t v

ar
ia

bl
e(

s}
 

Le
ve

ls
 

M
1

2 
M

2
2 

M
3

1 
M

4
 

M
5

2 
M

6
1 

M
7

 
M

8
 

Se
 x

 
F*

-M
 

x 
x 

x 
A

ge
 

A
d

u
lt

*-
ju

ve
n

ile
, 

x 
x 

yo
u

n
g

 a
d

u
lt,

 o
ld

 

Se
 a

 so
n 

F
ai

i*
- W

in
te

r-
S

pr
in

g 
x 

x 
tE

d
_

 C
oa

st
lin

e 
co

n
tin

u
e

 
x 

x 
x 

x 
x 

tE
d

_
M

ig
ra

to
ry

 c
ar

ib
ou

 
co

n
tin

u
e

 
x 

x 
x 

x 
tE

d 
T

un
dr

a 
ca

ri
bo

u 
co

n
tin

u
e

 
x 

x 
x 

x 
S

ex
:S

ea
so

n 
x 

x 
tE

d_
 C

oa
st

lin
e

:tE
d_

 T
un

.c
bo

u 
x 

tE
d

_
M

ig
. C

bo
u

:tE
d

_T
u

n
.c

bo
u 

tE
d 

M
ig

. C
bo

u
:tE

d 
C

oa
st

lin
e 

x 
D

e
p

e
n

d
e

n
t v

ar
ia

bl
e 

1)
 W

ol
ve

s:
 

o13
c 

A
l C

c 
11

48
.4

 
11

49
.3

 
11

52
.5

 
11

45
.4

 
11

45
.9

 

M
9

 

x x x 11
50

.1
 



17
9 

~
Al
 C

c 
3.

0 
3

.8
 

7
.0

 
0

.0
 

0.
4 

4
.7

 

81
sN

 
A

l C
c 

10
31

.4
 

10
27

.0
 

10
31

.3
 

10
26

.5
 

10
25

.7
 

10
09

.2
 

~
Al
 C

c 
22

.2
 

18
.1

 
22

.1
 

17
.3

 
16

.6
 

0.
0 

A
IV

 
A

l C
c 

39
6

.2
 

35
7.

4 
36

7
.2

 
35

4.
8 

36
0

.3
 

37
9

.1
 

~
Al
 C

c 
41

.4
 

2.
6 

12
.4

 
0 

5.
5 

24
.3

 

%
ca

ri
bo

u 
in

 s
to

m
ac

h 
A

l C
c 

18
88

 
18

71
 

18
56

 
18

69
.8

 
18

77
 

18
60

.2
 

~
Al
 C

c 
31

.7
 

14
.9

 
0 

13
.6

 
20

.9
 

4
.1

 

%
 m

us
ko

x 
in

 s
to

m
ac

h 
A

l C
c 

17
22

 
17

06
 

16
93

 
17

08
.1

 
17

07
.9

 
17

06
.9

 

~
Al
 C

c 
29

.3
 

13
.6

 
0 

15
.4

 
15

.2
 

14
.2

 

2}
 W

ol
ve

ri
ne

s
: 

8
13

C
 

A
l C

c 
11

33
.5

 
10

26
.7

 
11

46
.2

 
10

33
.7

 
11

45
.6

 
11

46
.2

 
11

45
.2

 

~
Al
 C

c 
10

6.
8 

0.
0 

11
9

.5
 

6
.9

2 
11

8
.9

 
11

9.
5 

11
8

.4
 

81
sN

 
A

l C
c 

14
82

.4
 

14
94

.5
 

14
73

.1
 

14
84

.4
 

14
65

.1
 

14
71

.2
 

14
77

.4
 

~
Al
 C

c 
16

.3
 

28
.4

 
7.

0 
18

.3
 

0 
5

.1
 

11
.3

 

A
IV

 
A

l C
c 

66
8

.7
 

67
6

.8
 

61
4.

8 
62

4
.3

 
60

8.
3 

61
6

.1
 

63
6.

8 

~
Al
 C

c 
60

.4
 

68
.5

 
6

.4
 

16
 

0 
7

.8
 

28
.5

 

%
 c

ar
ib

ou
 in

 s
to

m
ac

h 
A

l C
c 

23
35

 
na

 
23

27
 

23
17

.5
1 

23
22

.7
 

23
25

.5
 

23
29

.1
 

~
Al
 C

c 
17

.4
 

na
 

9
.9

 
01

 
5

.2
 

8
.1

 
11

.6
 

%
 m

us
ko

x 
in

 s
to

m
ac

h 
A

l C
c 

21
72

 
na

 
21

66
 

21
55

.8
1 

21
67

.2
 

21
63

.8
 

21
65

 

~
Al
 C

c 
15

.8
 

na
 

10
.7

 
01

 
11

.5
 

8 
9.

2 

1-
Se

x:
S

ea
so

n 
in

te
ra

ct
io

n 
co

ul
d 

no
t 

be
 t

es
te

d
 d

ue
 t

o 
li

m
it

ed
 s

am
pl

in
g 

si
ze

 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
'
 



18
0 

T
ab

le
 A

.4
 

R
es

ul
ts

 f
ro

m
 t

he
 s

el
ec

te
d 

la
rg

e 
sc

al
e 

(a
) 

an
d 

lo
ca

l 
sc

al
e 

(b
) 

li
ne

ar
 m

ix
ed

 m
od

el
s 

re
la

ti
ng

 c
ar

ib
ou

 (
an

d 
m

us
ko

x)
 p

ro
po

rt
io

n 
(%

) 
in

 th
e 

st
om

ac
hs

 o
f w

ol
ve

s 
an

d 
w

ol
ve

ri
ne

s 
to

 s
pe

ci
es

, s
ea

so
ns

 a
nd

 r
eg

io
ns

 (
a)

 (
pr

ed
ic

ti
on

s 
1,

 5
 a

nd
 

7 
in

 T
ab

le
 

1)
, 

an
d 

to
 

se
x 

(w
ol

ve
ri

ne
, 

pr
ed

ic
ti

on
 2

),
 a

ge
 

(w
o

lf
, 

pr
ed

ic
ti

o
n 

4)
, 

an
d 

th
e 

di
st

an
ce

 t
o 

m
ar

in
e 

re
so

ur
ce

s 
(p

re
di

ct
io

n 
6)

 a
nd

 t
o 

m
ai

n 
pr

ey
 (

pr
ed

ic
ti

on
s 

8 
an

d 
9)

(b
).

 I
nt

er
ce

pt
 i

n 
a)

 i
s 

sp
ec

ie
s 

w
o

lf
, 

re
gi

on
 S

E
T

, 
an

d 
se

as
on

 f
al

l.
 

In
te

rc
ep

t 
in

 b
) 

is
 

se
x 

m
al

e 
(w

ol
ve

ri
ne

),
 a

ge
 a

du
lt

 (
w

ol
f)

, 
an

d 
di

st
an

ce
 O

. 
In

 b
),

 d
is

ta
nc

es
 a

re
 t

ra
ns

fo
rm

ed
 E

uc
li

de
an

 
di

st
an

ce
s.

 S
ee

 T
ab

le
 S

3 
fo

r 
th

e 
li

st
 o

f 
ca

nd
id

at
e 

m
od

el
s 

te
st

ed
. 

Si
gn

if
ic

an
t 

co
ef

fi
ci

en
ts

 (
p<

0
.0

5)
 a

pp
ea

r 
in

 b
o

ld
 w

he
re

as
 

co
ef

fi
ci

en
ts

 w
it

h 
p

<
0.

1 
ap

pe
ar

 in
 it

al
ic

s.
 

V
al

u
e 

%
95

 C
l{

-/
+

) 
d

.f.
 

p 
V

a
lu

e 
%

95
 C

l(
-/

+
) 

d
.f

. 
p 

a)
 L

a
Fg

e
-s

ca
le

 m
o

d
e

l 

%
 C

ar
ib

o
u

 fi
xe

d
 e

ff
e

ct
s 

%
 M

us
ko

x 
fi

xe
d

 e
ff

ec
ts

 

(ln
te

rc
e

p
t)

 
9

5.
9 

70
.6

 
12

1
.2

 
3

73
 

0.
00

01
 

-5
.8

 
-2

4
.6

 
12

.9
 

37
3 

0
.5

4 

S
pe

c
ie

s_
W

V
 

-8
.4

 
-4

1.
2 

24
.5

 
37

3 
0

.6
2 

6.
0 

-1
6.

2 
28

.1
 

37
3 

0
.6

0
 

R
eg

io
n

_
EB

 
-4

.4
 

-2
6

.3
 

17
.5

 
22

 
0

.7
0

 
2.

6 
-1

5
.0

 
20

.1
 

22
 

0
.7

8 

R
eg

io
n

_
N

E
B

 
-3

.7
 

-3
0

.9
 

23
.6

 
22

 
0

.7
9 

-4
.0

 
-2

5
.5

 
17

.5
 

22
 

0
.7

2 

R
eg

io
n

_ 
N

B
 

-3
6.

5 
-6

0.
6 

-1
2

.4
 

22
 

0.
00

7 
6

.5
 

-1
2

.6
 

25
.5

 
22

 
0

.5
1 

R
eg

io
n

_
N

W
T

 
-2

2.
8 

-4
6

.6
 

1.
1 

22
 

0
.0

8
 

15
.5

 
-3

.6
 

34
.6

 
22

 
0

.1
3 

R
eg

io
n

_
BI

 
-7

8
.7

 
-1

0
5

.8
 

-5
1.

5 
2

2 
0.

00
01

 
78

.2
 

56
.8

 
9

9.
6 

22
 

0.
00

01
 

S
ea

so
n

_ 
W

in
te

r 
-1

4.
9 

-3
5

.1
 

5
.3

 
37

3 
0

.1
5 

1
4.

5 
1.

0 
28

.1
 

37
3 

0
.0

4 

Se
as

o
n

_S
pr

in
g 

-8
.0

 
-2

6
.1

 
10

.2
 

3
73

 
0

.3
9 

7
.6

 
-4

.7
 

1
9

.9
 

37
3 

0
.2

3 

S
pe

ci
es

_W
V

:R
eg

io
n

_E
B

 
-3

.9
 

-3
0

.6
 

22
.7

 
37

3 
0

.7
7 

4
.4

 
-1

3
.9

 
22

.7
 

37
3 

0
.6

4 

S
pe

ci
es

_
W

V
:R

eg
io

n_
N

E
B

 
-1

2.
7 

-4
9

.3
 

23
.9

 
3

73
 

0
.5

0
 

11
.3

 
-1

3
.4

 
36

.1
 

37
3 

0
.3

7 

S
pe

c
ie

s_
W

V
:R

eg
io

n_
N

B
 

-2
3.

7 
-5

7
.7

 
10

.2
 

3
73

 
0.

1
7 

2.
5 

-2
0

.5
 

25
.5

 
37

3 
0

.8
3 

S
pe

ci
e

s_
W

V
:R

eg
io

n_
N

W
T

 
-7

.5
 

-3
3

.9
 

19
.0

 
37

3 
0.

58
 

-6
.6

 
-2

4
.5

 
11

.3
 

37
3 

0
.4

7 

S
pe

ci
es

_
W

V
:R

eg
io

n
_

B
I 

-2
.4

 
-3

7.
7 

32
.8

 
37

3 
0

.8
9 

-1
8.

1 
-4

1.
9 

5
.7

 
37

3 
0

.1
4

 



18
1 

S
pe

ci
es

_ W
V

:S
ea

so
n_

 W
in

te
r 

12
.7

 
-1

5
.6

 
41

.1
 

37
3 

0
.3

8 
-1

0
.2

 
-2

9.
1 

8
.7

 
37

3 
0

.2
9 

S
pe

ci
es

_ W
V

:S
ea

so
n_

S
pr

in
g 

-0
.7

 
-2

7.
5 

26
.2

 
37

3 
0.

96
 

-4
.9

 
-2

2.
8 

13
.0

 
37

3 
0.

59
 

R
an

do
m

 e
ff

ec
ts

 
R

an
do

m
 e

ff
ec

ts
 

Y
e

a
r/

S
e

tt
le

m
e

n
t/

R
e

si
d

u
a

l 
(S

D
): 

0
.0

0
5

/ 
6

.8
/ 3

8
.8

 
2

.4
/ 

8
.6

 1
 25

.5
 

b)
 L

oc
al

-s
ca

le
 m

o
d

e
ls

 

W
o

lf
 

%
 C

ar
ib

ou
 fi

xe
d 

ef
fe

ct
s 

%
 M

us
ko

x 
fi

xe
d 

ef
fe

ct
s 

(l
n

te
rc

e
p

t)
 

10
1.

5 
75

.0
 

12
8

.0
 

17
1 

0.
00

01
 

0
.6

 
-1

9
.9

 
21

.2
 

17
1 

0
.9

5 

A
g

e
ju

v
 

-5
.9

 
-1

8.
9 

7
.2

 
17

1 
0

.3
8 

-4
.8

 
-1

2
.9

 
3.

4 
17

1 
0

.2
6 

A
ge

_c
at

Y
A

 
-6

.7
 

-1
9

.6
 

6
.2

 
17

1 
0

.3
1 

-0
.8

 
-8

.8
 

7
.3

 
17

1 
0

.8
5 

A
ge

_O
id

 
16

.8
 

-1
2.

1 
45

.7
 

17
1 

0.
26

 
-1

8
.2

 
-3

6
.6

 
0

.2
 

17
1 

0.
05

 

tE
d

_
 C

o
a

st
lin

e
 

20
.1

 
-3

.4
 

43
.7

 
17

1 
0.

1
0

 
-2

1.
4 

-3
7.

8 
-5

.1
 

17
1 

0.
01

 

tE
d

_
M

ig
. 

ca
ri

b
o

u
 

-4
1.

3 
-6

5.
9 

-1
6.

6 
17

1 
0.

00
1 

17
.9

 
0

.7
 

35
.0

 
17

1 
0.

04
 

tE
d

_T
u

n
d

. C
a

ri
b

o
u

 
-2

5
.1

 
-4

5.
9 

-4
.3

 
17

1 
0.

02
 

19
.1

 
3

.8
 

34
.5

 
17

1 
0.

02
 

R
an

do
m

 e
ff

ec
ts

 
R

an
do

m
 e

ff
ec

ts
 

Y
e

a
r/

S
e

tt
le

m
e

n
t/

R
e

si
d

u
a

l 
(S

D
):

 
1.

4/
18

.6
/3

3
.5

 
0

. 0
0

3
/2

1
.5

/2
0

.4
 

W
o

lv
e

ri
n

e
 

%
 C

ar
ib

ou
 f

ix
ed

 e
ff

ec
ts

 
%

 M
us

ko
x 

fi
xe

d 
ef

fe
ct

s 
(f

nt
er

ce
pt

) 
41

.6
 

12
.7

 
70

.5
 

20
9 

0.
00

5 
18

.8
29

2 
-2

.1
5 

39
.8

1 
20

9 
0.

0
8

 

S
ex

Je
m

a
le

 
-3

.3
 

-1
5.

5 
9

.0
 

20
9 

0
.6

0 
2.

82
96

 
-5

.6
4 

11
.3

 
20

9 
0

.5
1 

tE
d 

C
oa

st
li

ne
 

24
.9

 
-3

.2
 

53
.1

 
20

9 
0

.0
8

 
-1

4
.5

42
 

-3
4.

3 
5

.1
67

 
20

9 
0

.1
5 

tE
d_

M
ig

. c
ar

ib
ou

 
10

.3
 

-1
5.

9 
36

.5
 

20
9 

0
.4

4 
-5

.3
34

7 
-2

3
.6

 
12

.9
5 

20
9 

0
.5

7 

tE
d_

 T
un

d.
 c

ar
ib

ou
 

-3
.4

 
-2

3
.6

 
16

.7
 

20
9 

0
.7

4 
13

.1
89

6 
-0

:8
3 

27
.2

1 
20

9 
0.

0
7

 

R
an

do
m

 e
ff

ec
ts

 
R

an
do

m
 e

ff
ec

ts
 



v
·8

l/6
"8T

/6
"0 

Z:81 



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

A
P

P
E

N
D

IC
E

 B
 



18
4 

T
ab

le
 B

.l
 

G
ua

ra
nt

ee
d 

an
al

ys
es

 a
nd

 m
ai

n 
in

gr
ed

ie
nt

s 
us

ed
 i

n 
dr

y 
co

m
m

er
ci

al
 d

og
 f

oo
d 

fe
d 

to
 c

ap
ti

ve
 A

rc
ti

c 
ca

rn
iv

or
es

 

G
u

a
ra

n
te

e
d

 
%

 L
ip

id
 (

m
in

.)
 

an
al

ys
es

 

ln
g

re
d

ie
n

ts
e 

%
 P

ro
te

in
 (

m
in

.)
 

%
F

ib
re

 (
m

ax
.)

 

C
hi

ck
en

 f
lo

u
r 

P
or

k 
fl

o
u

r 

Fi
sh

 f
lo

u
r 

C
h

ic
ke

n 
fa

t 
in

 t
o

co
p

h
e

ro
ls

 

F
at

 

W
h

e
a

t 
fl

o
u

r 

M
ix

 #
la

 

Z
oo

 b
a 

8 21
 6 x x x M

ix
#2

b 

C
h

a
m

p
ê

tr
e

 

7
.5

 

22
 5 x x x P

ro
-n

a
tu

re
 M

ix
 #

3
-4

a,
c 

13
 

26
 4 x x x ls

t 
C

ho
ic

e 

13
 

23
 

4
.5

 x x Fo
x 

m
ix

d 

Fo
x 

d
e

v
. 

11
 

34
 5 x x x x 



18
5 

G
ro

un
de

d 
co

rn
 

x 
x 

x-
x 

B
re

w
e

ry
 r

ic
e 

x 
x 

S
oy

be
an

 m
ea

l 
x 

x 

D
rie

d 
be

et
s 

x 
x 

x 

D
rie

d 
Y

ea
st

 
x 

x 

B
ar

le
y 

x 

O
at

 

lin
en

 s
ee

ds
 

x 
x 

al
ph

al
ph

a 
fl

o
u

r 
x 

C
el

lu
lo

se
 

C
al

ci
um

 c
ar

bo
na

te
 

x 
x 

x 
x 

C
ho

lin
e 

ch
lo

ru
re

 
x 

x 
x 

x 

S
od

iu
m

 c
h

lo
ru

re
 

x 

A
m

m
o

n
iu

m
 c

h
lo

ru
re

 
x 

M
o

n
o

so
d

ic
 p

ho
sp

ha
te

 
x 

P
ot

as
si

um
 c

h
lo

ru
re

 
x 

x 
x 



18
6 

V
it

. A
nd

 m
in

. 
x 

x 
x 

a.
 Z

oo
ba

, 
P

ro
-n

a
tu

re
 a

nd
 l

s
t 

ch
oi

ce
 a

re
 p

ro
vi

d
e

d
 b

y 
PL

B 
In

te
rn

a
ti

on
al

 i
nc

. 

b
. C

h
a

m
p

ê
tr

e
 is

 p
ro

v
id

ed
 b

y 
T

ra
d

iti
o

n
™

 
c.

 D
ry

 m
ix

 #
3 

an
d 

#4
 w

e
re

 2
 b

at
ch

es
 o

f 
b

u
lk

 c
o

m
m

e
rc

ia
l d

og
 f

o
o

d
 m

ix
in

g
 t

h
e

 P
ro

-N
a

tu
re

 a
nd

 l
s
t 

C
ho

ic
e 

br
an

ds
 

d.
 F

ox
 d

e
ve

lo
p

e
r 

in
 p

ro
vi

d
e

d
 b

y 
P

ur
in

a 
in

c
. 

e
. L

is
t 
o

f i
n

g
re

d
ie

n
ts

 is
 p

ro
vi

de
d 

in
 d

ec
re

as
in

g 
a

rd
e

r 
of

 i
m

p
o

rt
a

n
ce

 

x 
x 



187 

Table B.2 Standard meat recipe for terrestrial and marine carnivores from the 
Canadian Association of Zoos and Aquariums (CAZA) fed to captive Arctic 
carnivores. 

CAZA-terrestrial carnivores CAZA-marine carnivores 

kg a %of total kgb %of total 

Horse meat 20.00 0.56 5.68 0.71 

Fox mixe 9.00 0.25 0.00 0.00 

Fat 2.30 0.06 0.00 0.00 

Liver 1.00 0.03 1.59 0.20 

Wheat oil 0.67 0.02 0.00 0.00 

Fish oild 0.00 0.00 0.40 0.05 

Vit.-Min plus 0.50 0.01 0.18 0.02 

Mi rra-Coat 0.17 0.005 0.00 0.00 

Vit . E 0.04 0.001 0.01 0.001 

Taurine 0.00 0.00 0.05 0.01 

Thiamine 0.00 0.00 0.06 0.01 

Sol ka-Floc 0.00 0.00 0.09 0.01 

Water 2.00 0.06 0.00 0.00 

Total 35.67 1.00 8.06 1.00 

a. Base recipe for 30 feeding days/ 2 animais 

b. Base recipe for 3 feeding days/ 3 animais 

c. See table 51 for details 
d. Fish oil was also supplemented to polar bears as 
treats 
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Table B.S Results from linear mixed models relating changes in 813C and 815N in 
fur tissues of captive Arctic carnivores among species, age, sex and tissue types. 
Intercept is grizzly bear, adult, female, and guard hair. 

Estimate SE DF t -value p 

8 3C fixed effects 
{lntercept) -19 .09 0 .24 8 -79.21 0.0000 

SpeciesPolar bear 0.11 0.31 8 0.36 0.7268 

SpeciesWolf 1.08 0 .28 8 3.86 0.0048 

SpeciesWolverine -1.03 0.31 8 -3.31 0.0107 

TissuUnderfur -0.22 0 .16 8 -1.39 0.2024 

AgeJ 0.40 0.17 8 2.42 0.0417 

SexM 0.16 0.15 8 1.08 0.3131 

Random effect 
ID 0.00003 

Residual 0.32 

815N fixed effects 
{lntercept) 7.56 0.18 8 41.16 0 

TissuUnderfur -0.10 0.09 8 -1.08 0.3137 

SpeciesPolar bear 1.42 0.25 8 5.78 0.0004 

SpeciesWolf -0.34 0.22 8 -1.56 0.1578 

SpeciesWolverine 0.29 0.24 8 1.22 0.2585 

AgeJ 0.23 0.15 8 1.57 0.155 

SexM 0.14 0.12 8 1.11 0.3008 

Random effects: 
ID 0 .17 

Residual 0 .18 





APPENDICE C 

Table C.l Sumrnary of the study stages, main act1v1t1es and participants from 
Qamani'tuaq involved in the development of this study. Main research and 
interactions with participants were conducted by Vincent L'Hérault (VLH) as non­
indigenous researcher 

Study stage Timing Purpose Participants Short description 

(duration) (activity conducted by 

VLHand 

participants) 

Preliminary Spring -Identifying -Joan Scottie -Informai discussions 

2011 (2 local concems (HTO manager) on local observations 

weeks) and priority and perceptions 

reported to HTO 

-Local wolf 
-Informai discussions 

hunters, 
as part of a wolf carcass 

Govemment of 

Nunavut's 
recovery program 

biologists 

Inception Fall2011 -Determining -Joan Scottie -Email and phone 

HTO interest for (HTO manager) correspondence, permit 

a formai study applications, etc. 

Development Win ter -Defining study -HTO board -Meeting in 

2012 design and members Qamani'tuaq 

research 
(3 weeks) 

hypothesis 

-Testing 
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questionnaire, -Long-range -Formai lnterviews 

recording wolfhunters, 

observations Eiders 

-Cultural -Local family of 

integration subsistence -Home stay and help, 

hunters trip on the land, 

attending local cultural 

activity 

Spring -Recording -Eiders -Formai interviews 

2012 observations and 

(2 weeks) 
perceptions 

-Cultural 
-Local fam il y of -Home stay and help, 

subsistence trip on the land, 
integration 

hunters attending cu ltural 

activity 

Spring -Presenting -HTO board -lnfonnal presentation 

2013 preliminary members at HTO meeting 

resu lts, 
(2 weeks) 

validation and 

next steps 

Conclusion Summer -Presenting the -Reviewing -Validation workshop 

2015 main resu lts and committee made including the review of 

validation ofHTO board a summary document, 
(2 weeks) 

members, Eiders Q&A, -

re p. , and Y aung Recommendations 
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hunter rep. 

-Presenting the -Community -Photo exhibit, Q & A 

main results to a members 

large public 

Fall2017 -Reviewing -Hugh Nateela -Presentation ofthe 

poster and (HTO manager) manuscript and 

manu script and HTO board purpose, discussion on 

members ethics. 
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Interview questionnaire 

SECTION 1- PERSONAL QUESTION 

Ql: What date were you born? Where were you born? Can you point iton a 
map? 

Q2: Can you circle on the map the region you have lived in when you used to live 
on the land? For how long have you been living in this region? What year did you 
settle in Baker? After you settle in Baker, can you now circle on the map the region 
you have most often use for hunting? For how long have you been hunting in this 
region? 

A. If you've never lived on the land, can you circle the region you know the 
most from having spent the most time? 

Q3: Are you actively hunting/ fishing and camping on the land? 

A. If y es, how often do y ou go and what ti me of the year? 
B. If no, when did you stop going? 

Q4: What animais do you hunt? 

A. For how many years have you been hunting these species? 
B. Do y ou hunt the se animais on a regular basis ( every weekend, once in a 

while, once a year)? 

QS: Can you point on the map the best place to find (winter + summer): 

A. Caribou 
a. Are these places the same year after year? 

B. Muskox 
a. Are these places the same year after year? 

C. Wolf 
D. Other predators (Wolverine, grizzly bear, foxes)? 

Q6: Wh en y ou go (or used to go) on the land what predator species do y ou most 
often see? 

A. Before you settle in Baker (when you used to live on the land)? 
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B. After you settle in Baker (when you used to hunt on the land only)? 
C. Can y ou tell me what time of year y ou see these animais? 

Q7: Cao you tell me what you use the wolves for? 

Q8: Cao you explain why the wolves are important to you and your community? 

A. Have you ever heard any stories from your parents and grandparents about 
wolves? 

Q9: Cao you comment about how people behave towards wolves? 

A. Do they show respect to them? 
B. Are there any particular beliefs when it cornes to wolves? 

QlO: What local names do you use for wolves? 

A. Is there different name given to male, female or young? 
B. Do you have different names for different shape, colour or behaviour? 

Qll: Do you think there are different kinds ofwolves? 

A. Do you think there are different kinds of wolves among the ones spending 
the winter on the tundra and the ones spending the winter beyond the tree 
line? 

B. Can wolves move back and forth between the tree line and your area 
during winter? 

C. Do you observe the wolves spending the winter on the tundra as lonely 
animal or they always come in packs? 

D. Are wolves nearby the community different from the wolves living in 
remote areas? 

SECTION 2-POPULA TION TRENDS 

Qll: Cao you tell me how many wolves you harvest annually (or used to 
harvest)? 

A. Is that number the same as it used to be? 
B. If not, can you comment on what have changed? 
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Q12: From your lifetime experience, would you say that the number ofwolves in 
your area is increasing, decreasing or remain stable? 

A. Is there any difference today from when you were younger (before you 
settle)? 

Q13: Can you show me on the map areas where the number of wolves have 
changed? 

A. If y es, can y ou comment these changes 

Q14: Have wolves state (condition/health) increased, decreased or remained the 
same as it used to be? 

A. Did you ever hear your parents/ grandparents talking about the state of 
wolves? 

SECTION 3- WOL VES DIET (and other predators) 

Q15: Can you explain how wolves kill caribou? 

A. How does the hunt happen? 
B. What part of caribou do they eat frrst? What part do they eat after? 
C. Are younger wolves eating the same part as dominant (alpha) wolves? 
D. What period of the year do wolves eat the most caribou? 

Q16: Is there a link between wolves' numbers and caribou numbers? 

A. Do you think that caribou number change over years because of Wolves 
predation? 

B. Do you think that wolves' predation on caribou is important for the 
ecosystem? Why so? 

Q17: Do you know ifwolves compete with other animais for caribou? 

A. What kind of interaction have you witnessed between wolves and other 
predators? 

B. Are wolves providing caribou to the other predators? Or can they kill 
caribou on their own? 

C. Has it changed over time? 
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Q18: What do you know about wolves eating muskox and other smaller prey? 

A. Can you describe what time of the year? And where? Is it frequent? 

Q19: Does Wolves' food change between seasons? 

Q20: Have you ever witnessed wolves feeding on animalleftovers? 

A. Can they survive by eating only bones and skin? 

B. Do y ou know if Wolves can hi de away sorne food (like fox es do) during 
summer and use it during winter? What kind of food? 

SECTION 4- ENVIRONMENTAL CHANGES 

Q21: From your lifetime experience, do you consider that the environment is 
healthier, less healthy or just as healthy as it used to be when you were younger? 

A. Did you ever hear your parents/ grandparents talking about the way the 

environment got healthier, less healthy or remain stable compared with the 

environment they used to live in? 

B. What is the impact of mining activities (Agnico, Areva) on the 

environment? Do you know what happens when mining company build 

roads and buildings on the land? Do you have any concems? 

C. Do you think the climate is changing? What did you observe in your 

environment that makes you believe the climate is changing? Is CC good 

or not good for the environment? Can you explain why? 

Q22: Are Wolves sensitive to mining activities? 

A. Are Wolves avoiding community, mining camps, trails and roads? 

B. Do you have any concem about industrial development regarding 

wolves? Do you believe they will adapt or be affected? Can you 

explain why you think so? 

Q23: Do you think mining activities cao affect/disturb caribou? What have you 
observed? 



208 

A. Is there less or more caribou around Qamani 'tuaq since the meadow bank 

mine has gone under development and operation? Since the road has been 
constructed? 

B. Along the road to Meadow bank, is there any particular place where you 

used to see caribou but you don' t see them anymore? 

C. Prior to, or aside from mining activity, is mining exploration (plane, 
drilling, outfitting camp) affects caribou as weil? 

D. Do you think caribou can adapt to mining activities or they will be 

affected? 

E. Do y ou know if muskoxen are impacted by mining activities? 

Q25: Do you know ifwolves are sensitive to climate change? 

A. What observations or expectations do you have? 
B. Do you know if wolves will adapt to it or be affected? Can you exp lain 

why you think so? 

Q26: Do you know if caribou are sensitive to elima te change? 

A. Is CC affecting their food? 
B. Is CC affecting their movement? 

C. Do you think caribou can adapt to CC or they will be affected? 

SECTION 5- EXTRA QUESTIONS 

Q27: Do you know when wolves moult fur? 

A. Do you know when wolves start growing fur? 
B. Do you know when wolves stop growing fur? 

Q28: Other than yourself, is there any other people in Qamani'tuaq that would 
be knowledgeable about wolves? 

MA'NA!!!! 
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Quotes from wol(hunters and eiders 

Quote #01 
"Not enough food on the land caribou moved somewhere .. .looking for food at the 
dump or near the bouses .... it's new from this year (2012) ... didn't happen before .. . 
Avaala's dog eaten by a wolf ... nearby John ... just by the road to the airport ... " 
Silas Kenalogak 

Quote #02a 
"Much more skinny now ... , no extra meat just bone under skin .. . back 3-4-5 years ago 
they were healthier back then than they are now .. . they are constant! y running around 
Baker now .. . from snowmobiles . . . " Sam Qarliksak 

Quote #02b 
"Y ou'll see a lot of difference compared to these (the wild) when you get there and 
these (close to the community) ... they are bigger and not afraid out there ... that's 
good!" Brian Owkowt 

Quote #03 
"A wolf knows wh en y ou have rifle on y ou or not from my own experience ... l've 
seen a wolf with no gun (North to the community) and we stop together and watch to 
each other .. . but when 1 went back get my gun and came back to where 1 saw him he 
starts running right away ... they know when you have a rifle ... they can go right to you 
if y ou don't have a rifle .. . " Sam Qarliksak 

Quote #04 
Bigger pack out there (Aberdeen), 8-10-12 average ... nothing less than 5-6 ... cause 
they are less disturbed out there, less human activity . . . close to town more common to 
see 2-3 , more rare to see packs ... they have a tendency out there to come in 
pack ... they survive better, they hunt better 1 guess... David Toolooktook 

Quote #OSa 
"Less than 10 years ago the caribou used to be here near the community all year 
round we would go by Honda to get them! ... maybe 8 years ago ... Airport called in at 
Hamlet if they could shoot them away cause they were dangerous on the run 

---------------------' 
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way ... there were allover this area all win ter. . .in the last 4 years especially they 
disappeared ... the last 5 years or 4 .. .1 don't know what happened to the caribou ... they 
went further.. .now y ou need to go 80 miles by snowmobile to get them... even 
experienced hunters come back empty-handed ... a lot and a lot of Inuit are being 
hungry coming at the HTO and I've seen it. .. there are people calling is there any 
more meat. .. people you think are healthy enough to go out hunting ... " Joan Scottie 

Quote #05b 
"Nowadays there are so many leftovers of caribou from hunters that the wolves and 
wolverines don' t have to hunt anymore .. . they can just eat what was left 
behind ... people leave the guts ... " Sam Qarliksaq 

Quote #06 
"There is muskoxen now on the north shore of the Lake while they used to be nothing 
there few years ago ... they were West and South west near the Prin cess Mary 
Lake .. . nobody, a handful of people hunt them so they don' t even move ... they got 
more abundant from the Thel on Game Sanctuary where there was a quota .. .increasing 
because ofthe feeding on the ground ... very close to town now too ... when I was 14 we 
would go way further south ... 1980s they start to come cl oser. .. " 

Simeon Mikkungwak 

Quote # 07 
"Too many hunters in this area are taking their parents so they end up being skinny 
and no body to show them how to hunt ... they end up skinny and bony .. . " 'That's why 
they end up right close to Baker Lake to get an easy thing to eat like garbage at the 
dump ... that's why they end up pretty close . . . " Mark Tunguaq 

Quote #08 
"When they are feeding they hear noise, then have a quick bite and they try to run off 
somewhere else ... whereas up here (Aberdeen) 1 guess they have more feeding 
time . .. when they finally do catch maybe its limited time to consume the meat 
and . .. you got more traffic here close to Baker Lake." Simeon Mikkungwak 



211 

Ouote #09 
"In the switch back hills (halfway hills ... there is a valley in there ... ) .. . there used to be 
a den area for wolves but since that Agnico Eagle project and road have started that 
den was left by wolves and got taken over by foxes ... wolves or any sorts of 
carnivores animal will never have a den near a road area .. . even when we used to live 
on the land my family and 1 used to walk back and forth between the camp and the 
community, and just by walking by the wolves dens it would be enough to move 
them away ... not even talking of heavy equipment or anything loud ... "Thomas 
Anirniq 

Ouate #10 
"Animais now, wolves, even caribou they can go on the road now ... they changed a 
lot. .. they are changed .. . totally changed now ... raad doesn't bother them anymore .. . " 

John Killulark 

Ouate #lia 
"The tuktu are running away from them .. . even the meat is not the same it's not as 
great .. . the mining companies they don' t taste the same as they used to be ... too much 
plane going around and trucks and the caribou meat is tasting too different now ... it's 
from the mining companies ... they are not the same anymore .. .June to August the meat 
used to be real good .. . but now no more ... " John Killulark 

Ouate #lib 
"I've seen them on few occasiOns that they seem to be reluctant to cross the 
road ... which normally they would pass on through with no problem if the road was 
not there ... they seem to board the road and come really close to the town before they 
cross .. . they still do eventually cross sorne places ... They are not used to roads and 
look con:fused ... " Peter Owingayak 

Ouate #llc 
"be fore they built that road the caribou would run away ... ev er sin ce they built that 
road they don't run away anymore they are used to it ... the road is not a problem at all 
for the caribou ... " John Nukik 
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Quote #11d 
"it happened before in the 1980s and even 1970s that the caribou moved ... it's just 
from the food ... he went last year during ukiuq in an area where there was a lot of 
caribou food and there was lots of caribou there .. .it means that close to the 
community they're not enough now ... they move around a lot with the seasons too ... " 

Thomas /ksiraq 

Quote # 12 
"Caribou I think there is more because people don't hunt them as we did years 
ago ... we hunted a lot of them for dog food too .. . nowadays there are no dogs to feed 
so there is less caribou hunted I believe . .. we also used to prepare lots of cached meat 
and dry meat back th en ... " Thomas Qaqimat 

Quote #13 
"After they built the road (3 -4-5 years ago) wolves started to get skinnier and 
skinnier . .. most people go to the land by the road now .. . summer time ... sorne people 
do shoot them in the summer too .. . " Sam Qarliksak 

Quote #14 
"A lot of new people are catching wolves now .. .it's not mainly the same people that 
hunt wolves now ... overhunted that's what I think ... that's wh y I pre fer to spend 
ovemight in another area .... much easier" Sam Qarliksak 

Quote #15a 
"1 go out there (Aberdeen) every two weeks break from the camp ... wh en l'rn off the 
job 1 go hunting maybe one week out of the two .. .4-5 days out there ... so maybe I go 
once a month out there . . . " RoyAvaala 

Quote #15b 
"Nowadays looks like there is only 5-6 wolves hunters making a living out of it 
now ... which is relatively few on a community of 2000s people ... there are weekend 
hunters y es ... go for a day .. .1 don't know them I don't look at them ... but 1 know it is 
important for them to support their family though, that I know .. . " David Toolooktook 
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Quote #15c 
"A lot of people with full-time jobs they are able to go out, they take couple weeks to 
go wolves hunt ... ! don't think anybody is doing it full-time now.:. I don't understand 
why if they're in good health ... they can bring a satellite phone VHF radio ... my dad 
used to live out there with no contact to say he is sick when he was sick ... !! Toda y we 
have satellite phones, spots ... what's stopping them from being out there one month? 
Everything is too much 1 don' t know .. .I don' t know how to say it everything is 
stored bought everything is technology now people look more forward to watching 
TV going to the intemet...Oh it would be good togo out this weekend .. .it became a 
sport! " Joan Scottie 

Quote #16 
"The wolves they are overhunted along the road to many people going close by ... 
that's why they are so skinny so unhealthy, that's because they're constantly hunted 
they don't finish their food ... they are more afraid they are hardly eating they never 
know when the next hunters will come" Thomas Anirniq 

Quote #17 
"There is caribou all year long even winter time ... there is hardly any hunters going 
there .. . what 1 think it's for the best of the animais . . .it's much better going hunting 
[speaking of wolves] than eating the leftovers cause it's much bigger. .. Everything is 
much better near Aberdeen!" Sam Qarliksaq 

Quote #18 
"It's a good habit too, a way of life as opposed to stay home and do nothing .. . good 
way to keep knowledge of the land and the country . .. keep busy ... ovemighting is a 
big step towards leaming the land and stuff. .. community-wise the knowledge of the 
land ... .in 20 years from now the guys are going to know less but they will have GPS 
to go ... but they will know less than Eiders for sure ... programs for youth would be 
important...! beard of few young people going out and doing well...it' s a lot less now 
thanjust a few years ago .. . some families keep the traditions alive and going .. .it ' s a lot 
less now .... 1 0-20 families still do that...it' s hard to tell... " Roy Avaala 

Quote #19a 
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"there seems to be more wolves ... wolf population is increasing so I am encouraging 
people to shoot them whether they are finished eating or not or skinny 1 am 
encouraging shooting them ... cause its increasing more than human population 
now ... yeah they'll survive .. .if they eat one avingaq or two they'll survive longer so it 
doesn' t matter if they are healthy or not they are still going to survive ... " 

Thomas Iksiraq 
Quote #19b 

"The more you catch the more they make young, the less you catch the less they 
make young ... they make 5 young and multiply fast. .. " Barnabas Osuaq 

Ouote # 20 
"I see that as a problem when they are being over hunted yeah ... they need to get back 
to get healthy again to produce more for the future .. .like to get more than being 
unhealthy ... over hunting that's what I think . ... over hunted ... " Sam Qarliksak 

Quote #21 
"Ifthere is a quota l'rn not going to stop hunting, l'rn going to stop l'rn a hunter" 

Mark Tunguaq 

Ouote #22 
"If Science is regulating then they should answer this, if people can't hunt how they 
are going to feed people, how are they going to be responsible for that? Or do they 
have a compensation package ... " Simeon Mikkungwak 
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Condition and [at indices 

We followed Peig & Green (2009) where animal body condition is defined as the 

energy capital accumulated in the body as a result of feeding. Here body condition is 

assumed to be indicative of an animal's health and quality, and hence fitness. Most 

non-invasive studies calculate Condition Indices (Cis) based on the relationship 

between body mass (M) and body length (L) (Peig & Green 2010). A variety of 

formulas have been proposed to standardize body size and there is much debate about 

which ones are most suitable as Cis (Stevenson & Woods 2006). Conventional 

methods involve simple ratios between M and L where L is often raised to a specifie 

power (e.g. Fulton' s index 'K'= MIL\ The most widely accepted CI in terrestrial 

ecolo gy is currently the Residual index, 'Ri ' which uses the residuals from an 

ordinary least squares regression of lnM against the ln of a linear morphometric 

measure (e.g. body length, femur length in marnmals, or tarsus length in birds) 

representing body size (Jakob et al. 1996, Hayes and Shonkwiler 2001). An 

individual with a positive residual is considered to be in better condition than an 

individual with a negative residual. Recently, Peig & Green (2009) presented a novel 

CI called the Scaled Mass Index 'SMi ', which standardizes M at a fixed value of a 

linear morphometric measure based on the scaling relationship between mass and 

length, according to: SMi =Mi [Lo/Li]bSMA' where Mi and Li are the body mass and 

linear body measurement of individual ' i', respectively, L0 is an arbitrary value of L 

(e.g. the arithmetic mean value for the study population), bSMA is the scaling 

exponent estimated by the standardized major axis regression of lnM on lnL, and SMi 

is the predicted body mass for individual ' i' when the linear body measure is 

standardized to .L0. Peig & Green (20 1 0) suggests that SMi is a better predictor of 

body reserve, compared with other Cis, because it successfully accounts for the 

changing relationship between M and L as body size changes and growth occurs (it 

standardizes ali individuals to the same growth phase). On the other hand, Wilder et 

al. (20 16) rai ses the importance of measuring actual lipid contents as direct estimate 
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of animal body reserves as most Cis are poorly correlated to lipids or fitness-related 

traits. 

In our study, we calculated the Fulton' s index, Ri, and SMi to allow comparison 

between the simplest and the most recent indices. We used three linear morphometric 

measures, the body length, the femur length, and the condylobasal length, and thus 

obtained nine Cis. Prior to calculation, we corrected animal body mass for animal 

carcasses lacking front and/or back limbs (tarsus), and/or feet that are occasionally 

removed by hunters to lower animal weight during transportation. To do so, we used 

the slope and intercept from linear regressions of limbs/feet mass against the total 

body mass of complete specimens (n=12) to infer total body mass in incomplete ones. 

Carcass monitoring allowed us to measure, unlike non-invasive studies restricted to 

Cis, direct indices of body reserves, such as the mass of the stemal fat (lining against 

the front wall of the abdominal cavity), the mass of the omental fat (a net-like 

structure originating at the basis of the stomach and enveloping most of the 

intestines), and the thickness of the back fat (between the hips at the level of the 

spine) (Boertje & Stephenson 1992; Hillis & Mallory 1996). We performed Person' s 

correlations on Cis and Fis to determine the best indices to use in statistical models 

(Table S2). Condylobasal and femur Cis (Fulton ' s, Ri, and SMi) were ali correlated 

(p>0.70), but not body length Cis. Body length Cis were correlated with each other. 

Only condylobasal Cis were correlated to fat indices (back fat thickness and mass of 

stemal fat). Back fat and stemal fat were correlated, and the correlation between 

stemal fat and omental fat (p=0 .65) was near the 0.70 threshold. Based on these 

results, we used the SMicondylobasal condition index in statistical modelling because of 

its association with the other Cis and Fis, and also based on the comparative study of 

Peig and Green (20 1 0) who recommended the use of SMi over other indices because 

it better accounts for sex and age differences in body size (see discussion on SMi 

above). In terms of fat indices, we preferred the stemal fat index over the back fat 

index because we assumed that stemal fat's collection method was more consistent 
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among individuals, and also because our measures were more precise (±O.lg on a 

scale, samples ranging from Og to 317.4g) than those of the back fat(± 0.5mm on a 

ruler, samples ranging from Omm to 9mm). In addition, back fat measurements could 

not be obtained on every individual carcass processed, while stemal fat measurements 

were obtained in ca. 1 00% of the carcasses. 
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