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Location of canine and molar row
measurements.

Fig. 1.

W =Maximum root width
T =Maximum root thickness
P,~M,L =Maxillary molar row length

P,~M;L =Mandibular molar row length
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Table 1. The relationship between basal

suture closing and age.

Basal suture\Age 6 7 8 9 10 11

Open 6 7 2 3 1 0
Partially closed 1 0
Closed 1 1 3 1 5 3

Man.H

Measurements of the cranium of
the Ezo brown bear.

C.B.L=Condylobasal length

M. L=Length of second upper molar

B.C. W =Width of brain-case over squamoso-
parietal suture

R.W=Rostral width over canines

Pa.L=Palatal length

M. W =Mastoid width

B.C.H=Height of brain-case

Man. H=Mandibular height

Fig. 2.
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wiz, Fig. 3 kT, MR oiEThER
DeR 77 aDE, WHIRHREOER b5 6D
21Uz53E—3 L, Table 2 TR 7-MEREHIBIBEHE T 2
7oL 7eb DTN EZRLTS,
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WOFHERE, Table 2 CFET IO FRIDVE,
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Table 2. Measurements of canines and molar tooth rows in
sex-known specimens.
Male Female Separating
C.D ALY points
N Mean S.D S.E N Mean S.D S.E Min.8 Max.?
L.C.W 13(7.95¢ 24.84 1.62 045 12(9.1) 19.38 113 0.33 1.98 2.39 21.7 21.6
L.C.T 13(7.9) 1537 0.86 0.24 12(9.1) 12.03 0.70 0.20 2.13 1.67 13.6 13.5
U.C.W 16(7.2) 25.93 1.66 0.42 17(7.9) 19.94 110 0.27 2.17 1.50 224 22.3
U.C.T 16(7.2) 16.13 111 028 17(7.9) 1244 096 023 1.79 3.67 14.2 14.1
P-M,L 16 7502 295 074 18 69.63 225 053 104 1492 720 719
Pe-MsL 15 8305 326 084 18 7675 268 065 106 1446 796 795
* Mean age of specimens. ** The percentage of joint overlap.
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15 . Sex known male E Sex known female
L.CH D Sex unknown L.C.T
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Fig. 3. Frequency distributions for the width and thickness of
canines in the Ezo brown bears.
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known

Fig. 4. Age variation in the measurements

of canines.

WEAERCOVULERNLY 621, EHitz e
TEEML TIOR3}, THbILXThuEH
(Region I~III), it (IV~VI), = bu 7% (VI) ©
3HRIC ¥ LD TH LI, T, BELR (CBL) o
RIEE% Table 3 & Fig. 5 C/RL7:, oz
WY, SHHRIC ¥ Ll b D%, T oM EREE
(C.D) & & 441z Table 4 TR L7,

R, SBlE D LT 1l OHEERMD 5, 2
B4R, T3S Man. H), fLEZGEE (M.W), E3H
REERE (U.C.T), n&ER (Pal) /& T, HE—HE
dt—=x b+ o 7 EOIRCHEY T2 BBIER (754 >)
P& A AT - ¥V RbRIIC, —F, HRZIE, Lk
SRR H®E (ML), BHEE (B.C.W) In & Tidid- ¥
O U7CHBRERINL R B e h - 7o WS AR
BIR GRS DI, THEHFIREILTE Ly



K H - PR

= e 7~ (Ursus arctos yesoensis) DB BT HHNHE L OCHBNERCOWT

269

Table 3. Local variation of the condylobasal length of skull in
Hokkaido Is. and Etorofu Is.
Region® Male Female C.D in
N Range Mean S.D N Range Mean S.D sexes
I 6  324.0-348.0 3344 7.94 6  269.0-289.0 279.3 6.82
11 3 3136-344.8 3313 13.07 4  286.7-304.7 291.8 7.51
111 2 340.8-343.7 3423 4 282.7-296.1 2882 4.99
v 3 324.1-3521 337.7 11.45 2 298.9-3044 301.7
A\ 6 327.5-365.8 340.9 13.40 1 (291.8)
VI 1 (356.2) 0
VII 1 (332.5) 6 304.1-3186 311.3 4.70
1-111 14 313.9-348.0 3550 976 14 269.0-3047 2854 853 2.71
IV-VI 10 3241-3658 3414 1313 3 201.8-3044 2984  5.16 2.35
* ¢f. Fig. 5
I Range
0 s.p
— Mesn
I Male
D Female
mm
3501
= +
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o m .
260
=
L. : : _
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Region
Fig. 5. Local divisions of Hokkaido Is. and Etorofu Is., and geographic

75 4y DBRDHNCTVECOWT, —EHikoER
FREER DD/~ T~ T RDTHSD & Table 5
DEEHTHBH, Tablebid, A 2Lz b5

variation in the condylobasal length of skull of the Ezo brown
bear. Figures in parenthesis indicate the number of males (left)
and females (right), respectively.
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Table 4. Local variation of dimensions of skulls in
Hokkaido Is. and Etorofu Is.
Male Female .
i C.D in
Region* Range Mean S.D N Range Mean S.D sexes
I-111 7 69.2- 79.4 74.8 3.20 11 66.2— 73.3 69.5 2.36 0.95
Pyi-M,. L IV-VI 11 71.3- 774 74.6 2.00 63.5- 74.0 69.3 3.75 0.92
VII 1 (71.9) 67.1- 74.3 71.0 2.65
I-111 7 33.3- 384 36.4 1.52 11 32.4- 376 34.4 1.63 0.63
M. L IV-VI1 10 33.7- 39.7 36.6 1.68 29.6- 36.5 34.0 2.46 0.63
VII 1 (30.6) 6 33.8- 36.9 35.3 1.34
I-111 7 24.0- 29.8 26.8 1.68 11 19.5- 21.9 20.6 0.82 2.48
U.C.W IV-VI 11 25.4— 27.8 26.6 0.72 18.1- 239 20.9 0.67 2.38
VII 1 (30.6) 20.4- 22.6 215 0.86
I-111 7 138-178 163 127 11 118 145 129 069 173
U.C.T IV-VI 11 16.2- 17.8 16.9 0.55 11 11.9- 146 135 0.94 2.28
VII 1 (17.3) 6 13.9- 15.6 144 0.62
I-T11 5 1023-1047 1031  0.83 92.8-1003 964 262 091
B.CW IV-VI 9 90921141 1036 454 905-101.0 9.4 323 033
VII 1 (94.8) 96.4-1026 992 215
I-11I 7 78.7- 86.0 79.8 4.0 11 64.8- 72.0 67.5 2.19 1.99
R.W IV-VI 10 76.0- 88.3 824 4.05 60.0- 71.0 67.3 3.92 1.89
VII 1 (83.8) 6 70.1- 754 724 2.12
I-111 7 172.0-1895 1813 503 11 147.6-160.3 1540  4.38  2.90
Pa.l IV-VI 11 1750-1987 1853 7.37 7 1366-172.2 1555 10.92 163
VII 1 (178.1) 6 1644-172.2 1669  3.81
I-111 6 173.0-190.0 180.8 6°08 9 123.6-158.1 1346 10.29 2.82
M.W IV-VI 11 168.2-192.0 1826 8.49 5 1234-151.9 136.9 9.43 2.55
VII 1 (165.8) 5 1384-150.0 143.8 3.90
I-1IT 7 1203-1333 1259 471 10 95.0-1124 1013 516 249
Man.H  IV-VI 10 114.0-1447 1305 896 7 97.2-116.4 1069 651 153
VI 1 (136.2) 6 1088-1171 1116 273 153
I-I1I 4 86.0- 91.0 88.8 2.28 5 76.0- 82.0 79.4 2.15 212
B.C.H IV-V1 8 85.5-105.0 96.4 6.31 5 74.0- 825 79.3 2.87 1.86
VII 1 (95.0) 1 (89.0)
* of. Fig. 5
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#10% A TFICre b X 5 1 ROR X W HIZ A B

ot Tods, ZRERN <4 F 2108 - TWB0DIL,

EE—EL, Ele—=x b e 75, EE—T o7 BT
BT, FHETHZBOSITFEE IV RKEVHARRL
Twd, ¥k, RREHOWEL, fEni€a, i
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Table 5. Coefficient of difference in several dimensions of skulls
taken from three local divisions.
Region C.B.L P--M,L M, L UCW UCT BCW RW Pa.L M.W Man H B.CH
_ = 0.28 —0.04 0.06 —0.08 0.33 0.09 0.32 0.32 0.12 0.34 0.88
Male (IFIIHIV-VD) o (48.4) (476) (46.8) (372) (46.0) (375) (37.5) (45.2) (36.7) (189)
_ 0.95 —0.03 —0.10 0.12 0.37 0.00 0.03 0.10 0.12 0.48 0.02
(FIDHIV-VI) - 077) (488) (46.0) (45.2) (356) (50.0) (488) (46.0) (45.2) (3L6) (49.2)
1.31 0.24 0.34 0.24 0.58 0.52 0.84 0.77 0.52 0.51
Femsle (IV-VI}VIL 9.5) (39.4) (36.7) (405) (28.1) (30.2) (20.1) (22.1) (30.2) (30.5)
(I-TI)-VII 1.96 0.30 0.30 0.54 1.15 0.59 1.14 1.58 0.68 1.31
(25) (382 (382) (205 (125) (27.8) (127) (57) (258) ( 9.5)
* The percentage of joint overlap.
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Fig. 6. Age variation in the condylobasal length, mandibular height,
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mastoid width and width of brain-case of skull.
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LARSEN & LhuE, ®v a2 7 <DOHAHETIETILM
HEOE DX % L7, ZTHIZFL, SEFE~N
Ve s =T, HEIRO4 R, A 2OHELD N
15% EKEL, dvFda 2723 EL- %0 LicEN T
A RL T, £, FIRFIBEOEHTIE, v +3
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Fig. 7.

Preliminary isopleth for the Prosthion-Opisthion length (in parenthesis)
and the codylobasal length of males in brown bears (Ursus arctos) of the
World. Broken lines indicate the apporoximate southern limit of the
distribution. Data from KURTEN (1955), RAUSCH (1963) and present study.
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Fig. 8. Distribution map of the amount
of catch in salmon fishery around
the North Pacific Ocean. (From
TANAKA 1966)
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Summary

The skull of the Ezo brown bear in Hokkaido
Is. and Etorofu Is. was studied with a particular
reference to geographic variation and sexual di-
morphism. The sex of specimens of which the
sex had been unknown was determined by the
criteria calculated from the canine size of sex-
known materials. Canines of the Ezo brown bear
showed clear sexual dimorphism, and the percent-
age of joint overlaps between sexes was about 2%
on the width and thickness of the root of the
canine, respectively. Besides, there were observed
sexual dimorphisms in the condylobasal length,
the mastoid width, the mandibular height, the
height of brain-case, the palatal length, and the
rostral width in the skull of adult. In the molar
tooth row, the length of second upper molar and
the width of brain-case, the sexual dimorphism

was not so clear as in canine.

The age of specimens was determined by count-
ing annual layers on the cementum of canine sec-
tions. Only the individuals which were older than
8 years and were sexed accurately were used for
the study of geographic variation. A geographic
cline, increasing from south-western Hokkaido to
Etorofu Is. through north-eastern Hokkaido, was
observed in the condylobasal length, the mandib-
ular height, the mastoid width, and the palatal
length. .

Within the whole ra‘nge of the distribution the
brown bear shows clinal increasing tendencies
from the south-eastern inland toward the north-
western coastal ranges (the Pacific side), or small
island, of the North America, and from the inland
of Siberia toward the north-eastern coastal range
(the Pacific side) of the Siberian continent. Thus
the size of the brown bear is biggest on the
coastal ranges of the North Pacific Ocean, and
the ranges almost perfectly coincide with main
breeding areas of Pacific salmons on which the
bear heavily feed during the summer season.

A preliminary study of age variation in the con-
dylobasal length, the mastoid width, the mandib-
ular height, and the width of brain-case was car-
ried out. Characters varying largely with growth
showed greater geographic variation and clearer
sexual dimorphism than did those showing little
age variation.



