Reproductive activity in Clethrionmys rufocanus bedfordiae
Regional differences in summer reproductive activity

By Yuzo FUJIMAKF
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Table 1 Sampling area and number of individuals examined
® ol®  o|l® ole ol® 0l@ o|l® ¢
samplong area | & 5| & 5|% sle  -|§ 5§ S|E 5
(;; -
e (4]
Male 91 85 52 111 78 255 217 242
Female 100 87 40 11 68 229 216 233
Total 191 172 92 222 146 484 433 475
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Fig. 2. Age structure for Clethriononys
rufocanus bedfordiae in early August
(19G7-1972). 1-6: current year's indi-
vidual (1: weight less than 20g, 2:
weight of 21 to Z5g, 3: weight of 25
to 30 g, 4: weight of 31 to 35g, 5:
( 2 wei.ghi of 36 to 40g, 6: weight over
4l gh, 7: overwintered individual. A,
B.C,DLE,F,G and H indicate sampl-
ing area, respectively {see Fig. 11,
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1967 1972
2 Sex raatio of Clethrionomys rufocanus bedfordiae

in early August 1967- 1972

Overwintered individual Current year’ s individual
Sampling Number of | Proportion | Number of Proportion | Proportion of | Proportion of
area individuals males individuals males reproductively | reproductively
examined examined active males | inactive males
A 23 32.3 168 50.3
35.6 58.0
B 17 334 155 47.6 }
C 22 39.7 70 49.6
D 29 499 193 51.2 46.4 62.5
E 21 48.3 125 54.9
F 56 53.0 428 50.9
G 56 61.1 377 47.7 41.0 55.9
H 49 57.4 430 51.6
; ' intered LK nt year's
i}var;;?;:ered Cu.rm:l:liesr - I:l\rn?:m:];ra urrf‘ema]n %
o 50 100 0 50 100 @ 50 100 ¢ 50 100

B

NE
.8

4 5

EI=T

6

Fig 3 Reproductive condition of Clethrionmys rufocanus bedfordiae

August 1967- 1972
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Fig 4 Reproductive cindition of current year s males of Clethrionomys
rufocanus bedfordiae in early August 1967- 1972 Symboles are
the same as in Fig 3
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Fig Reproductive condition of current tera’ s female of Clethrionomys
rufocanus bedfordiae in early August 1967- 1972 Symboles are
the same as in Fig 3
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Table 3 Mean embryo number + 95 per cent fiducal limits in pregnant
females of Clethrionomys rufocanus bedfordiae in early August
1967- 1972
Sampling Overwintered | Current year s| Sampling Overwintered | Current year s
area female female area female female
6.00 4,00 5.36t+ 0.70 4,29+ 0.74
4.00 3.80+ 164 5.09+ 041 448+ 0.52
540+ 142 434+ 2.09 5.00+ 0.73 440+ 0.37
5.00 4,80+ 042 5.00+ 0.76 4,98+ 0.35
( ) 1958 64 5.06t 0
39( 1966) 1957 5 6( n u 1961) 1959 51N 18
1959)
, (1964)
6 8
C rufocanus (KALELA 1957) 8
26 30 461 039 31
35 459+ 0 30,36 40 467+ 043 41 4,95+ 0.52 (1966)
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Clethrionmys glareolus



95 15
15 * 1 Horthern or
ZEIDA 1966 |

=

", AT ".-.'11-:.“_‘:.4."-“_ _ 2
ety S ey e ket
wr‘ sy i S ) 5,

LUt

i

-

25

=

e
E—

B4 6ALA~8ALAD=Y Y+ F X
;MR R R, EEO R
HEWEk, TFoiemt, SBiiERR
10 ek e T

Fig. 6. A diagram summarizing the re-
productive activity of Clethrionomys
rufocanus bedfordiae from early June
to early August, Upper part above
broken line: overwintered individual,
lower part under broken line: cur-
rent vear's individual, stippled area:
reproductively active individual. Da-

ta for early June are from Fujimaki
{1972,

(459



* 1967 1972

Table Mean temperature in the study areas 1967- 1972 *
Sampling 6 6 6 ! ’ ! 8Early
area Early June Mid- June Late June | Early July Mid- July Late July Augasut
138 149 16.5 17.2 195 220 22.3
13.6 14.8 16.3 174 196 223 21.9
149 154 17.7 18.0 20.3 229 21.8
146 15.0 179 171 193 222 211
136 145 16.4 16.0 18.6 214 20.8
13.2 13.9 16.1 17.3 19.3 214 21.0
146 15.0 16.8 17.9 185 225 21.6
110 12.7 144 146 19.2 19.3 19.3
* 1927 16 1972

Values were calculated from

KALELA 1957

1967 1972

C rufocanus

(1962)

80 90

records of the Weather Bureau
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1968 2 1 6 69- 89
Fister G F 1971 Age structure and sex ratio in populations of Reithrodontomys J Mamm
1972 1 10 59- 67
KaLELA O 1957 Regulation of reproduction rate in subarctic populations of the vole Clethrio-
nomys rufocanus SUND  Ann Acad Sci Fennicae Ser A IV Biol 34 1- 60
KaLELA O 1971 Seasonal trends in the sex ratio of the grey-sided vole Clethrionomys ru-
focanus SUND  Ann Zool Fennici 8 452- 455

1961
127 61- 98

1962 1)
143 15- 38

1966 () 1965 210- 236

1959 ( 7 912 32- 37
1964

73 383 384

PELIKAN J 1965 Reproduction structure and elimination of males in Apodemus agrarius
PALL ) Zool Listy 14 317- 332

1966 191 1- 100
ZEIDA,J 1966 Littersize in Clethrionomys glareolus SCHREBER 1780 Zool Listyl5 193- 206

Summary

Regional diEerences in summer reproductive activity of Clethrionomys rufocanus bedfordiae were
investigated through analysis of population structures and reproductive conditions of the vole col-
lected from eight areas in Hokkaido (Fig 1)in early August from 1967 to 1972 During the study
2,215 specimens were examined for thesecond upper molar and reproductive organs all data from
different years were combined although population structures and reproductive conditions were dif-
ferent from year to year.

The specimens were classified into seven age categories They were Hrst divided into the over-
wintered and current year's individuals based on degree of root formation on thesecond upper molar.
Furthermore for the current year's individuals six groups kere created according to body weight
namely less than 20g 21 to 25g 26 to 30g 31 to 35g 36 to40gandoverdlg Males with tublar
epididymus and swollen seminal vasiclesl were considered to be reproductively active.Female were
considered to be in breeding condition if they were pregnant or they had a turgiduterus or a uterus
with fresh placental scares.

In early August the overlvintered individuals constituted 10 to 20 per cent of the populations
There was a tendency that the proportion of the current year's individuals weighing less than 26g
was lower in the southern part than in the northern or eastern part (Fig 2) From a consideration
of the pregnant period and growth rate of the vole information derived fromrkge structures indicates
that the reproductive activity was higher in the northemor eastern patt than in the southern part
in June and July

In early August theoverurintered individuals mostly remained reproductively active in the study
areas except for the southern part where the low proportion of reproductively active males was
found In spite of lower proportion of the current year's individuals weighing more than 26g in



the northern or eastern part,there wsa no laege regional difference in their reproductive activity
with the exception of samaller proportion of pregnant females in area A and reproductively active
males in area B than in other areas(Fig.3).this is aresult of the current year's individuals at-
tainning breeding condition in younger age in these areas(Figs.4 and 5).Inearly August breeding
conditions of both overwintered and current year's individuals in the southern part indicate lower
level of reproductive activity in the area than in other areas(Fig.6).

The overwintered individuals showed an excess of temales in the southern part,a nearly even
ratio in the central part and a predominance of males in the northern and eastern parts.On the
other hand,there was no regional difference in the sex ratio for the current year’s ines and the ratio
was approximately 1:1,although reproductively active individuals showed an excess of females and
inactive ones showed an opposite trend in the ration(Table 2).

The mean litter size based on visible embryo counts ranged from 5.00 t05.40 for overwintered
females and from 3.08 to 4.98 for current year’'s ones. THERE were no significant differences in the
mean litter size aming areas,or between overwintered females and current year’'s ones.

No apparent correlation was found between the reproductive activity and mean temperatures
during the period from early June to early August.



