Appendix1 Measured value in Steller sealion (mm)
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Appendix2 Measured value in Brown bear (mm)
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Appendix 3 Changes in measurements relative to cranial length with age in Steller sea lions. a: length of palate, b: length of upper postcanine row c: breadth of auditory bulla, d: length of auditory bulla, e: length of orbit, f: breadth of orbit, g: height of cranium. 〇: female (age-estimated individuals), ●: male (age-estimated individuals), ◇: female (branding-marked individuals), ◆: male (branding-marked) individuals). Solid and dotted lines indicate linear regression curves for males and females, respectively.
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Appendix 4 Changes in measurements relative to cranial length with age. length of palate. ●: Steller sea lion (age-estimated individuals), 〇: Brown bear, ◆: Steller sea lion (branding-marked individuals). Solid and dotted lines indicate linear regression curves for the Steller sea lion and brown bear, respectively.
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Appendix1 Measured value in Steller sealion (mm)

D

10212
5401
14012
5105
6110
15416
10401
15501
15404
17405
18014
16102
15901
10002
10901
19101
10903
16103
12007
17008
16104
14010
10102
9102
8111
8105
9104
16203
141002
14407
141014
9007
9401
7106
7102
7112
7116

sex
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male
male

age

NoesomuooeawNn o

°
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cL

256.38
266.59
315.16
310.11
320.55
355.47
360.58
273.64
240.62
313.54
376.08
325.13
380.66
332.53
368.89
338.46
365.04
289
313.97
342.65
317.45
3427
346.61
295.87
355.39
328.24
335.55
251.37
284.69
254.91
350.2
301.13
333.41
330.16
355.22
349.33
359.69

LP

Upr
113.85
120.47

145.6
144.88
153.71
172.72

184.9
120.54
106.09

152.3
183.97
157.17 NA
195.09
156.87
193.11

160.6
186.61
136.76
146.17
171.62
144.31
130.17
168.36 NA
143.84
173.55
161.47
153.13
107.83
128.18

111.3
140.85

133.3
157.97
160.95
179.14
180.54
181.99

69.12
70.19
88.7
86.1
88.55
101.55
99.33
76.08
64.88
94.34
105.27

108.75
91.44
112.22
98.46
108.36
78.53
84.57
100.29
89.51
100.65

83.77
87.34
94.46
89.81
68.14
82.23
74.06
87.22
86.15
97.3
88.73
105.72
95.2
105.01

BBu

NA

NA

30.97
32.64
39.8
36.01
35.88
46.08
42.63
35
31.57
41.01
48.83

48.84
40.63
41.46
36.77
48.43
33.32
39.61
41.83
39.42
44.09

39.01
41.35
4M.74
39.96
30.67
3245
34.23
35.99
34.88
43.59
43.28
39.26
4334
43.49

LBu

NA

NA

36.12
34.35
46.48
42.95
42.04
46.77
50.35
36.07
31.04
49.73
59.91

49.84
43.27
48.33
45.38
52.32
40.79
42.87
46.87
43.47
51.17

40.51
4813
47.58
44.93
31.68
36.24
35.81
41.47
38.42
48.26

46.8
52.56

436
47.34

BP

299
34.44
41.51
45.25
46.14
68.62
56.74
35.01
28.77
47.28
64.47
44.84
63.25
48.69
57.34
52.74
59.51
37.94
44.09
53.26
45.41

51.4
57.28
42.46
50.69
49.74
48.49
30.09
38.92
26.55
41.69
38.57
55.09

54.9

59.5
57.35
56.76

zB

137.88
142.8
170.57
167.99
172.34
229.17
223.09
149.07
131.55
188.5
217.45
172.08
235.21
184.08
221.98
183.41
215.43
147.81
164.36
183.65
167.49
197.52
196.4
161.02
204.17
181.52
178.45
135.56
147.96
139.83
166.84
162.62
196
192.67
200.13
207.28
210.52

MBB Lo
119.27
121.85

146.1
140.45
148.43
210.28
194.24
125.81
114.85
162.87
207.82
152.51 NA
220.55
165.39

217.2
168.86
204.82
124.52
147.33
160.71
147.49
180.61
175.98 NA
145.37

185.3
163.09
160.71

115.7
130.62
124.81

142.7
137.13
171.02
17417
177.91
186.84
191.38

HCs BO
51.15 66.62
52.75 65.64
61.65 78.95
60.99 72.89
62.51 78.48
76.22 113.31
72.18 107.46
59.32 7M.
53.58 66.9
67.24 91.63
75.05 106.59

87.21 NA
73.58 78.79 NA
70.78 NA
72.09 111.38
68.64 89.05
773 109.22
56.97 7515
62.68 78.59
68.2 91.67
64.8 80.97
70.49 97.58
97.41 NA
58.51 78.42
74.42 99.27
65.8 84.24
65.12 86.61
54.27 62.59
55.07 69.89
58.43 70.09
58.53 78.6
64.46 79.57
66.57 101.01
72.53 96.26
7315 102.22
69.87 99.85
73.35 104.06

MB
56.38
59.07
70.26
69.58
69.28
82.66
76.16
57.92 NA
52.59
66.35
7221

67.52
75.92
68.01
71.69
60.02
60.72
68.44
65.69
68.66

55.03
71.98

67.3
67.91
54.58
56.93
53.93
61.58
69.47
65.18
68.29
21
71.48
7214

HC
17.02 NA
18.51 NA
25.69
2261
20.23
30.44
30.61

14.65
26.15
37.41
26.73
38.91
28.12
38.62
30.82
37.98
20.28
22.64
30.38
20.37
24.59
31.12
21.39
33.48
26.17
30.24
16.96
17.43

18.5
23.21
24.16
31.76

29.9

331
24.59
37.51

106.37
96.51
96.13

117.47

118.61
84.41
83.75
99.25

110.72
93.84

112.09
98.46

113.07
101.5

106.61

84.5
94.66
99.54
94.79

102.55
99.69
93.43

107.77
98.47
98.21
80.51
89.86
83.82
95.53

94.2

101.92

102.27
96.39

102.15
105.3
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Appendix1 Measured value in Steller sealion (mm)

D

7109
7M1
7115
5702
5403
6101
15003
5106
7205
5005
10103
5108
6109
5001
15602
15403
15201
18002
16004
16201
8001
9005
17105
17602
10605
15410
12103
16401
10203
18804
141003
141004
16006
14013
9201
9103
14004

sex
male
male
male
male
male
male
male
male
female
female
female
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female
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female
female
female
female
female
female
female
female
female
female
female
female
female
female
female
female
female
female
female
female

age
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cL

LP
345.57
325.97
297.06
379.22
363.58
316.73
380.11
366.84
233.26
258.06
284.23
292.47
288.41
301.6
290.57
228.27
265.63
317.83
290.28
310.17
335.77
318.35
282.54
300.29

313.57 NA
240.85
288
253.42
298.93
253.75
283.88
283.94
292.49
332.51
286.15
278.35
297.28

Upr
165.91
153.65
137.22
192.93
178.32
158.98
193.34
181.42
101.43
111.18
126.58
130.68
127.59
141.74
141.43
100.02
119.43
146.52
129.12
148.03
163.36
155.52
132.62
143.49

NA
104.74
127.46
112.49

137.77 NA
110.87
132.4
137.32
138.14
166.19
132.27
125.66
142.28

BBu
96.79
92.76
82.59
103.69
100.18
92.63
107.86
102.03
65.28
72.03
79.19
81.61
77.31
7717
85.23
60.51
74.55
95.22
81.01
92.05
96.96
96.31
83.07
90.64

65.84
83.68

"7

NA

72.09
86.24
78.86
85.77
93.33
85.54
84.74
84.08

LBu
44.22
35.38
33.85
47.01

44.8
41.55
48.53
39.85
30.97
29.56
35.01
33.49
35.23
36.39
33.65
29.97
29.85
36.22
35.65

374

36
36.12
32.44
35.26
34.97
31.03
31.72

29.7

NA
31.38
3341
32.62
3224
39.65
31.96
32.24
34.87

46.06
44.83

40.3
48.68
50.54
44.01
53.41
46.91

31.9
35.19
38.98
39.75
42.56
40.26
36.61
33.15
34.75
45.39
41.46
43.93
45.77
45.26
38.58
37.61
41.25
34.15
36.29
34.94

31.35

38.3
36.91
40.92
43.94
41.84

36.5
34.09

BP

NA

55.48
48.07
42,03
58.73
57.96
59.42
59.52
59.72
27.92
30.19
40.32
37.41
39.14
42.76
43.92
27.32
33.95
46.47
39.07
49.38
49.39
43.96

4.8
44.07

28.18
34.37
33.28
42.67
33.32
38.13
42.83
41.07
48.37
40.43
40.43

40.2

zB

190.37
174.92
157.01
224.83
228.81
195.54
226.93
217.57
127.54
134.09
153.95
152.12
154.35
163.42

168.4
125.24
142.31
168.84
155.17
169.54
186.35
175.59
156.47
171.42

172.7
125.25
149.52

135.3
164.74
136.84
154.12

156.1
157.92

190.1
157.53

145.3
163.69

MBB Lo
172.92
160.46
141.07
210.03
207.46
172.73
199.51 NA
191.93
104.56
112.51
132.06
132.46
136.95
141.93
138.23
106.32
118.82
151.31
132.74
154.59
160.92 NA
163.01
134.43
155.07
157.83 NA
108.87
131.56

114
141.19 NA

92.07

130.1
131.08
139.75
163.07
136.65
128.29
143.21

HCs BO
63.6 89.72
61.57 84.12
64.22 82.52
72.62 110.31
75.3 110.48 NA
64.95 91.9
103.06
76.85 99.46
51.78 61.84
53.38 65.57
57.87 68.28
59.37 71.78
56.66 71.51
61.52 74.53
57.69 724
49.05 63.1
54.21 69.71
56.47 73.57
60.51 73.36
58.93 77.54
81.06
59 78.5
57.92 71.88
62.59 80.97
NA NA
49.66 61.96
55.05 73.59
51.52 63.33
79.11 NA
55.09 65.97
56.84 69.18
59.14 75.45
57.44 74.25
62.78 89.44
56.15 72.48
56.18 68.92
57.01 75.74

MB
68.01
64.21
58.58
73.75

62.14
75.53
77.24
53.02
54.36
63.43
65.24
62.56
64.71
67.49
49.79 NA
55.36 NA
64.89
59.61
68.4
68.85
66.95
61.03
63.97

52.15
58.44
54.29

55.15
63.21
62.66
60.91
67.11
58.86
57.46
63.09

HC
29.78
30.75
23.82
3213
29.74

238
40.34
34.52
15.82 NA
15.86 NA
18.12 NA
20.77

18.8
19.32
20.03

22.94
22,68
22.84
24.71

233
21.11
22.81
25.73
14.51
20.99
16.05
22.79
13.88
19.06
21.25
18.82
2747
2231
17.86
21.74

101.78
95.39
92.89

107.03

109.56
98.41

106.55

100.66

88.69
86.32
90.95
91.25
80.55
86.18
92.03
85.45
90.57
97.83
89.17
87.77

86.7
87.25
78.56

88.4
78.27
87.35
79.12
85.12
84.55
85.81

89.8
83.03
85.82
80.39
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Appendix1 Measured value in Steller sealion (mm)
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14404
14406
14408
14003
15005
9006
9207
9001
7103
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14015
7601
7117
5601
6003
6004
6005

sex
female
female
female
female
female
female
female
female
female
female
female
female
female
female
female
female
female

age
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CcL

284.82
231.68
226.56
310.79
304.67
311.88
296.97

305.1
295.66
287.75
285.96
306.67
27219
320.52
318.45
312.34
318.56

LP

Upr
131.17 78.86
100.02 65.4
93.11 62.02
162.8 100.19

138.15 NA
145.85 90.64
137.73 87.93
137.14 86.44
139.23 87.22
129.21 85.26
130.42 80.32
156.89 86.52
123.03 77.01
152.94 94.38
156.13 96.99
152.86 92.59
155.68 93.25

BBu

30.94
317
34.22
44.49
33.88
38.25
32.15
38.89
35.78
32.04
34
33.61
31.6
35.11
34.25
35.92
38.7

LBu

36.24
32.35
27.39
35.92
39.87
44.35
41.34
42.97
34.55
35.38
40.38
44.66
37.11
41.85
40.77
41.38
37.73

BP

38.11
30.09
26.49
43.15
46.87
46.31
38.68
39.78
41.25
37.32
37.77
41.09
38.34
53.26
4231
46.16
50.31

ZB

156.55
128.99
124.24
167.78
177.39
170.65
164.49
172.52
164.95
151.81
151.99
161.21

139.6
179.43

172.7
169.88
177.62

MBB
129.29
111.93
100.38
152.94
157.99
151.88
140.95
149.69
144.61
131.68
133.56
144.06
122.48
157.59
153.06
155.69
156.88

Lo

56.02
54.27
47.04
57.87
61.37
61.17
57.73
62.81

56.4
57.17

57.6
57.61
54.12
61.66
60.91
56.09
63.78

HCs

71.89
59.39
61.37
74.73
79.03
77.66
78.52

85.6
77.58
73.24
70.46
77.49
68.94
89.62
77.69

64.7
81.77

BO

59.98
52.28
52.52
65.82
66.36
64.35
63.85
63.12
67.49
59.61
63.05
61.11
57.98

69.9
65.73
73.68
68.21

23.53
17.28

14.8
25.41

229
22.87
19.49

233
21.46
20.88

209
2247
17.65
2261
24.24
22.09
23.72

HC

78.56
77.22
73.45
82.34
89.59
90.05
88.95
93.47

86.6
87.18
88.48
88.43
82.59
93.22

90.3
88.69
87.59
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Appendix2 Measured value in Brown bear (mm)

ID sex age CL LP BP ZB
475 male 4 295.11 153.42 4522  170.28
325 male 9 294.98  155.48 41.23  180.32
566 male 2 259.30 135.85 35.73 135.24
191  male 4 275.70  144.62 4185 15573
2448 male 2 295.62  152.23 43.93  180.81
2291 male 7 318.25  159.95 47.78  189.54
274 male 1 215.42 123.65 36.81 133.34
23 male i 209.83  108.74 35.29  119.99
2297 male 13 329.21 172.89 51.22  213.87
5933 male 1 236.26  120.72 36.79  134.59
406 male 2 293.95 148.69 41.54 158.26
392 male 3 329.43  169.76 4525  202.64
320 male 1 218.35  108.28 33.85 123.66
590 male 9 327.41 166.71 4211 198.79
2451 male 8 376.85 192.24 48.71 226.17
2282 male 2 250.46  131.09 39.45  139.00
402 male 4 282,63 141.76 37.59  152.03
326 male 1 263.37  131.01 40.56  153.44
2284 male 4 342.44 172.31 40.39 184.60
438 male 1 217.37  115.01 36.88 12241
486 male 3 264.46  137.44 38.88  143.81
493 male 2 253.77  126.06 35.03 135.52
768 male 2 299.70 151.27 43.01 162.21
968 male 1 251.33  128.63 3419  131.86
778  male 2 27226 14418 37.80 144.36
5986 male 1 240.29 124.97 33.11 129.89

5992 male 2 255.33  129.90 35.18 NA
1113 male 4 310.19  159.07 39.84 167.38
5177 male 1 241.51 122.69 37.10  129.32
5198 male 4 306.61 NA 40.74 162.56
963 male 8 315.64 17743 4223  196.72
962 male 7 324.65 172.01 4581  199.59
2447 male 1 254.62 134.56 37.99  140.12
2452 male 8 319.80 164.39 40.39 189.32
3912 male 1 236.75  121.27 3459 133.23
265 male 4 335.51 173.60 4315  194.48
683 male 5 341.53  170.65 53.29  198.71
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Appendix2 Measured value in Brown bear (mm)

ID sex age CL LP BP ZB
409 male 1 260.04  132.62 36.99 145.49
669 male 3 271.25  135.85 39.25  148.94
3991 male 16 379.84 194.57 4415 252.80
2457 male 4 33559  172.09 47.72  190.22

2238 male 4 32374  173.07 43.00 NA
2262 male 2 265.55  134.99 37.63  142.94
2241  male 1 34345 178.88 49.10  229.05
2296 male 10 310.37 165.44 46.70 199.37
3915 male 13 33253  171.30 47.74  219.31
596 male 1 204.88  105.54 3211 117.28
2235 male 8 32416  168.80 4496  206.33
2270 male 1 23992  126.13 36.83 13212
2280 male 3 304.81 159.35 41.73 172.25
275 male 5 282.38  145.33 37.97 162.23
2279 male 4 345.31 183.20 51.04 205.13
3913  male 6 290.00 NA 41.04 168.84
5823 female 2 24379 125.14 35.97  139.59
577 female 3 257.73  132.90 38.59  149.59
70 female 2 240.77 124.76 39.72 131.06
697 female 15 357.93  194.86 51.39  250.38
400 female 4 257.06  133.62 38.19  154.92
568 female 2 259.28 NA 41.61 14344
2874 female 2 276.41 138.22 38.31 162.45
2295 female 3 281.83  146.25 40.13  160.90
733 female 5 297.09  157.13 41.76  176.83
426 female 7 286.59  150.93 4316  180.07
777 female 2 23377 121.38 36.76  135.79
772 female 7 295.57 NA NA 174.42
764 female 7 269.76  139.97 33.30 161.68

5991 female 4 276.86 145.42 40.22 NA
5195 female i 217.82  112.03 37.91  130.71
5976 female 2 25228  130.58 38.94  142.39
5143 female 5 266.45  136.40 43.48  169.65
5173 female 8 285.72 145.15 45.62 181.38
5201 female 0 168.36 86.59 31.87 99.32
5148 female 1 22598  118.85 3454 123.82
957 female 7 299.64  159.93 42.06 179.35
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Appendix2 Measured value in Brown bear (mm)

ID sex age CL LP BP ZB
2292 female 8 287.60  145.46 43.44  167.98
2598 female 4 297.37 NA 4235 173.04
3914 female 10 276.92 147.39 42.28 171.67
2499 female 13 308.55  165.69 43.87  193.80
2243 female 3 300.24  160.52 37.39  160.90

2880 female 9 310.18 165.95 42.96 NA
2498 female 2 257.11 NA NA 148.70

2459 female 5 276.84 NA 38.40 NA
2252 female 10 32325 162.26 4250 205.91
2450 female 9 330.50 NA 4461 22514
467 female 8 297.94  150.82 42.81  190.57
198 female 3 262.75 131.43 38.05 145.91





