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1972

Table Sampling area and number of individuals examined
Sampling area [ ] [ ] [ J [ J [ J [ J
Male 79 75 149 178 150 82 117 145
Female 89 100 137 151 119 92 131 178
Total 168 175 286 329 269 174 248 323
25
8
10 5 15
25¢ 20
30 35
55 60 20 20 30
259
10 30
35 40 55 60
259 309 5 1 209 2 21 259,
3 26 309, 4 31 359, 5 369 6
50 70 1
80 30 Ei 2  Age structure for Clethrionomys ru-
focanus bedfordiae in early October(1967 1974).
35 60 70 90 1 5 current year's individual 1:weight less

31g

than 20 ,2 weight of 21 to 25 ,3 weight
of 26 to 30 ,4 weight of 31 to 35 5 we-
ight over 36 6 overwintered individual. , ,
., , , and indicate sampling area, resp-
ectively see Fi



1967 1974

Table 2 Sex ratio of Clethrionomys rufocanus bedfordiae
in early October 1967 1974
. Overwintered individual Current year's individual
Sampling area . . . "
14 32.7 154 47.0
17 30.0 158 44.6
27 30.1 259 504
19 55.7 310 52.6
16 429 253 55.6
14 40.0 160 45.2
13 30.8 235 449
[°] a0 14 435
* Number of individuals examined
*x Proportion of males in per cent
10
50
1972 1973 10 50
10 70
25 F G
15 10
30g 31g
35 15
26 30g 31g 50
30 40
75 50 10
1973 8 10 30
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Fig 3 Repductive condition of Clethrionomys rufocanus bedfordiae
in early October (1967 1974) 1 reproductively active male
2 second-pregnant female 3 first—pregnant female 4 female
with fresh pracental scars 5 female with turgid uteri 6
reproductively inactive male or female
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Table 3 Reproductive condition of current year’s male of

Clethrionomys rufocanus bedfordiae in early Octo-
ber(1967 1974) Figures indicate proportion of rep-

roductively active male

Body weight
Sampling area 21 259 26 30g 3lg
0 0 36
0 0 10
0 0 38
0 2 48
0 0 14
0 0 21
0 0 12
0 0 13
31g G 31g
10 D G

10
26 30g 31g
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Table 4 Reproductive condition of current years female of Clethrionomys

rufocanus bedfordiae in early October 1967 1974
Body weight
21 25g 26 309 319
Sampling area
2 1 2 1 2 1
0 0 0 0 8 17 31 0 11 27 54 1
0 0 0 0 0 0 16 0 23 14 56 0
0 0 11 0 8 8 42 0 29 2 48 2
0 0 0 0 4 0 24 0 5 0 92 0
0 0 3 0 16 0 56 0 28 22 45 0
0 0 0 0 0 6 11 0 4 11 58 0
0 0 0 0 1 0 61 0 13 5 72 3
0 1 ? 0 ? 50 0 25 0 65 0
2 2 11
2 second-pregnant female 1 first-pregnant female female with fresh pracental scars
female with turgid uteri
26 30g 31g
10 )
400 6.00
5.33+ 0.37 6 6.13+ 0.23 498+ 041
450 544 8
517+ 0.17 8 4.62+ 0.90
10 B C 1957 51
10 + 95
Table 5 Mean embryo number  + 95 per centfiducal limits in pregnant
females of Clethrionomys rufocanus bedfordiae in early October
1967 1974
Sampling Overwintered Current year's Sampling Overwintered Current year's
area female female area female famale
529+ 0.44 517+ 0.28 5.00 543+ 0.58
5.00 5.44+ 0.67 533+ 157 450+ 048
6.00 5.44+ 0.57 6.00 5.20+ 0.37
6.00 5.25+ 0.48 4.00 4.75+ 0.80
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Fig A diagram summarizing the reproductive condition of

Clethrionomys rufocanus bedfordiae from March to October
Upper part adove broken line overwintered individual lower

10 1966 part under broken line current years individual stippled
area reproductively active individual Data are from Fujim-
aki 1972 1973 and the present study
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1967 1974 *

Table Mean temperature in the study areas 1967 1974 *

8 8 9 9 9 10
214 205 18.9 17.3 15.2 124
20.9 195 18.1 16.1 14.1 11.3
204 18.7 16.8 14.8 12.7 10.3
20.0 184 17.0 151 13.3 11.0
20.2 18.9 17.0 15.6 139 11.6
204 18.9 17.8 16.0 14.3 12.1
20.1 18.7 17.0 155 133 10.6
18.9 17.6 16.0 14.7 13.2 11.0

* n 1967 18 1974

Values were calculated from records of the Weather Bureau

*

Table Date of first in sampling areas or their adjacent areas *
) Year 1968 1969 1970 1971 1972
Sampling area
Hakodate Oct 8 Sep 30 Sep 30 Oct 14 Oct 14
Asahikawa Oct 8 Sep 27 Oct 23 Oct 11 Oct 11
Haboro Oct 8 Oct 1 Oct 1 Oct 20 Sep 20
Obihiro Oct 8 Sep 23 Oct 3 Oct 7 Sep 29
Nakashibetu Oct 9 Sep 29 Sep 28 Oct 14 Oct 25
* ata are from records of the Weather Bureau
10 9 10
6 7 8 10
10
1961
1953
1974

ALELA 1957 1962



1967

1967 1974 10
1 10 8 95 25
2 10
3
4 4,00 6.00 5.33 450
544 5.17
5 8 10
1968 2 1 6 69 89
1972 10 59 67
1973 2 11 121 131
1953 5 32 33
KALELA 1957 Regulation of reproduction rate in subarctic populations of the vole Clethrionomys
rufocanus S Ann Acad Sci Fennicae Ser Biol 34 1 60
1961
127 61 98
1962 I
143:15-38
1966 | 1965 210 236
1974 | 24 194 206
1961 36 13 336 339
1967 19: 89-93

191 1 100



Regional differences in autumn reproductive activity of Clethrionomys rufocanus bedfordiae were
investigated through analyses of population structures and reproductive conditions of voles collected from 8 areas
in Hokkaido in early October from 1967 to 1974 During the study 1,972 specimens were examined for the
second upper molar and reproductive organs All data from different years were combined although population
structures and reproductive conditions were different from year to year

The specimens were classified into 6 age categories They were first divided into overwintered or current
year's individuals based on degree of root formation on the second upper molar Then for the current year's
individuals 5 groups were created according to body weight namely less than20g 21to25g 26t030g 31
to 35 g and over 36 g Males with tublar epididymus and swollen seminal vesicles were considered to be
reproductively active Females were considered to be in reproductive condition if they were pregnant

In early October the overwintered individuals constituted less than 10 per cent of the populations There
was a tendency that the proportion of the current year's individuals weighing less than 25 g was lower in the
southern part than in the northern or eastern part From a consideration of the pregnant period and growth rate
of the vole information derived from age structures indicates that in August the reproductive activity was
higher in the northern or eastern part than in the southern part where mean temperature was heigher rather
than in other areas

The overwintered individuals showed an excess of females The current year's ones showed a nearly even
ratio or an excess of females There were no significant regional differences in the sex ratio for both
overwintered and current year's individuals

In early October both the overwintered and current year's individuals mostly were reproductively inactive in
the study areas except for the southern part where the heigher proportion of pregnant females was found The
current year's individuals born after early September remained reproductively inactive till the next breeding
season

The mean litter size based on visible embryo counts ranged from 4.0 to 6.0 for overwintered females and
from 4.5 to 5.4 for current year's ones There were no significant difference in the mean litter size among areas or
between overwintered famales and current year's ones

The breeding season of the vole extended from mid-March to late October in the southern part and from
mid-April to mid-October in the northern or eastern part Differences in the time of termination of breeding sea-
son would be caused by differences in ambient temperature These patterns of reproductive activity were
summarized in Fig



