The fiuctuations in the numbers of small rodents

By Yuzo FUJIMAKI*
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Fig 1

Seasonal and annual fiuctuations in numbers of Clethrionomys

rufoanus (interrupted line) Apodemus argentens(solid line) and

Apodemus speciosugdotted line)from May 1963 to November 1966



I N
~ D
Table |  Estimated numbers N  standarderrors SE and
numbers per ha D of small rodents at Moiwayam

afrom May 1963 to November 1966

Clethrionomys rufocanus Apodemus argenteus Apodemus speciosus
a a SE D h SE D
1963 2 2 25 2.7 20 0 0
14 5.7 12 37 4.1 26 1 1
23 6 19 18 5 15 4 18 3
22 6 21 39 6.3 30 4 2 3
24 6 20 29 14 22 1 0 1
25 0 22 28 12 24 9 15 6
25 g 21 22 24 19 8 0 6
27 0 23 27 4.6 25 8 9 6
17 8 14 30 26 15 12
18 1.0 1.6 26 10 24
37 24 32 25 7.7 23 2 2
1964 21 2.6 18 28 15 25
24 19 23 24 15 20 1 0 1
16 v 15 22 8 17 4 11 4
12 4 12 41 5.3 34 8 49 7
30 5.2 25 61 10.7 54 9 v 8
41 2.0 37 73 114 63 22 2.2 16

50 13 45 53 13 51 21 24 18

38 9 36 58 14 54 25 4.2 20
57 1.9 51 58 35 49 18 15 17
52 9 49 42 2.7 40 26 3.2 22
46 0 14 74 15.9 70 21 8 18

47 12 44 86 3.9 82 24 31 19
42 16 38 81 3.2 78 13 2.8 11

33 3.3 30 71 31 70 4 2 4
36 3.3 35 72 19 70 14 3.2 14
1965 23 9 22 18 0 18
20 0 20 27 2.8 25
19 9 16 31 31 29
18 0 17 30 2.6 29
21 1.0 19 33 1.7 28 1 1
26 17 23 64 15 61 2 2
26 19 23 53 2.2 46
21 12 17 34 T 29
31 4.0 28 29 7 23
1966 4 18 3 28 22 24
1 0 1 23 2.7 20

21 2.3 23

8 7 27 4.2 25

7 9 5 50 6.3 42 4 2 4

7 9 5 56 53 54 10 15 11
12 14 9 34 31 34 3 0 2
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Fig 2 Seasonal and annual fluctuations in known populations*  solid

line and numbers of individuals captured previously interrupted
line from May 1963 to November 1966 *Values of “ knolvn pop
ulation” were obtained by adding the number of individuals trapped

in a sample to the number also known  through subse- quent capt
ures to be in the study area
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1956 1960

Relations between then umber in spring and

the peak number for the year at Moiwayam

afrom 1956 to 1966

A Clethrionomys rufocanus B Apodem
us argenteus Values were obtainedfrom

OTAetal 1959 for1956 OTAetal un

publ.  for 1957 to 1960 and FUJIMA
nupubl for 1961 and 1962
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Table 3

O

of individuals which lived more than two years.

Age structures of the populations of small rodents from May1963
to November 1966 O overwintered individual A adult S

subadult J juvenile Values in parentheses indicate num- bers

Clethrionomys rufocanus

Apodemus argenteus

Apodemus speciosus

O A S J O A S J O A S J
1963 2 23
7 7 22 9 1
7 7 7 1 10 1 4 3 1 1 1
5 14 3 12 3 12 8 1 2 1
7 17 6 10 12 1
6 19 7 15 3 2 1 4 2
5 20 4 13 2 1 4 4
5 22 5 14 2 2 1 6
3 12 1 1 13 3 1 9
3 9 1 3 4 21
1 13 20 1 3 14 2
1964 18 16(2)
22 23(2) 1
16 22(3) 4
12 26(3) 11 5 1
12 7 6 1 21(2) 1 15 8 7 1 1
14 15 8 2 199 13 13 13 8 4 8
13 26 7 3 19(3) 21 10 2 7 2 10
10 28 1 18(3) 30 5 4 7 9 4
12 41 2 16(1) 32 5 1 4 12
10 41 8(1) 30 1 1 20 2
6 40 5 40 4 1 1 19 1
4 42 9(1) 69 3 1 18 1
5 36 8 69 11
3 21 7 8(1) 59 4
1 24 8 7 63 9
1965 23 17
20 20(1)
19 28(2)
18 28(2)
17 1 3 179 2 13 1
15 7 2 22(2) 28 6 7 2
10 15 172) 31 3
7 12 1 1 21 2
5 13 9 9 20
1966 3 17(@7)
1 22(4)
139 1 2
7 1 o) 6 4 4
4 2 1 5 35 2 4 1
3 4 92) 38 3 3 2 5 1
3 3 5 4 27 3
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Seasonal change in age structures for Clethrionomys rufocanus
from May 1963 to November 1966 1 juvenile 2 subadult

3 adult 4 overwinteredindividual 5 adult which lived more

than two years
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Fig b5a

Number of current year's individuals recruiting to the population

and their decline for Clethrionomys rufocanus. Interrupted limes

indicate the numbers of juveniles and subadults.
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Fig 4b Seasonal change in age structures for Apodemus argenteusfrom

May 1963 to November 1966 Symbols are same as in Fig 4a.
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Fig 5b  Number of current year's individuals recruiting to the population and their decline for

Apodemus argentrns Interrupted lines indicate the numbers of juveniles and subadults.
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Fig 4 Seasonal chang in age structures for Apodmus speciosus

from May 1963 to November 1966. Symbols are the same

as in Fig. 4a.
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Fig 5 Number of current year's individuals recruiting to the

population and their decline for Apodemus speciosus.
Interrupted lines indicate the number of juveniles

and subadults.
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A diagram summarizing the seasonal
trends of populations of three species
of small rodents  Solid lines indicate
the usual patterns and interrupted

lines the patterns in the peak year.
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(GLIWICZ et al 1968)
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1964

1968 2 1 6 69- 89
ANDRZEJEWSKI R andH WROCLAEK 1961 Mass occurrence of Apodemus agrarius Pallas
1771 and variations in the number of associated Muridae  Acta Theriol 5 73 184
CHITTY D andH CHITTY 1962 Population trends among the voles at Lake Vyrnwy 1932- 60
Symposium Theriologicum Brno 1960 67- 76

1964 1- 3
1966 5 212- 217
——1969 4 74- 80
GIIWICZ J R ANDRZEJEWSKI G BUJALSKA and K PETRUSEWICZ 1968 Productivity investi
- gation of an island population of Clethrionomys glareolus Schreber 1780 I Dynamics of
cohorts Acta Theriol 13 401- 413
1956
64- 68
1928 5 1- 115
1961
127 61- 98
1955 8
79 71- 92
1962 1 143
15- 38
1963
160 1- 18
1963
72 187- 193
1959 21- 23
— 1960 12: 327- 330
1959 |
3 49- 69
1959 33 1- 3

TANAKA R 1961 A field study of effect of trap spacing upon estimates of ranges and populations
in small mammals by means of a latin square arrangement of quadrats Bull Kochi Women's
Univ. Ser Nat Sci 9 8 16
1966 A possible discrepancy between the exposred and the whole population depending
onrange- size and trap- spacing in vole populations Res Popul Ecol 8 93- 101

1967 169
TANTON M T 1965 Problems of live- trapping and population estimation for the wood mouse

Apodemus sylvaticus L J Anim Ecol 34 1- 22

1966 191 1- 100



1962 31 1- 106
ZIPPIN C 1956 An evaluation of therelnoval method of estimating animal populations Biometrics
12 163- 189

Summary

Small-mammal populations in the deciduous forest of Moiwayama  Sapporo were studied by
capture-recapture methods from May 1963 to November 1966 In the study area there was a continuous
snow cover from late December to late April Within each trapping period traps were prebaited for one day at
the beginning of trapping and set in a 10 m grid on the plot of about one hectare for hree days From
trapping data the maximun likelifood estimate of the population size was obtained by using the method
descrbed by Zippin (1956).

Clethrionomys rufocanus bodfordiae Apodemus argenteusand Apodemus speciosus ainu  were the
principal species  Generalizations concerning seasonal population trends for these small rodents were
showll in Fig 6 Other species that were trapped occasionally included Rattus norvegicus sorex
unguiculatus Sorex caecutiens saevus Crocidura disinezumiand Tamias sibiricus

In spring the Clethrionomys rufocanus population was low and consisted of overwintered individ-
uals which disappeared by November The number increased usually to a low summer peak as a result of
jeveniles born in spring being recruited to the population then declined slightly The second litter was
recruited into the population  producing the high peak for the year in November after which the number
declined again  Spring population arose from juveniles of the previous fall In 1964 the peak year the
customary fall increase was smaller than usual so the population had a single summer peak and
individuals born in the spring composed the spring population in 1965

Apodemus argenteus were the most nurnerous manlrnal By April the population was composed
entirely of overwintered mice Their proportion declined to about 10 in November but a few ofthem lived
more than two years The young mice born in spring were recruited to the population making up the large
portion of the summer population  There fore the number reached the peak for the year between July and
September  then declined This seasonal pattern of number appeared ineach year although the peak
numbers for the year varied from year to year

The Apodemus specisus population composed of overwintered mice in spring The number increased
from few or none in spring to the low peak between July and November although the juveniles were
recruited to the population in the spring and fall Seasonal trends of the A. speciosus population are
considered to be intermediate between seasonal cycles for A argenteusand those for C. rufocanus

These seasonal patterns of n"mbers in the study area would appear to represent the typical
population trend for each species in deciduous forests in Hokkaido

Annual population densities per hectare varied from 21 in 1965 to 51 in 1964 for C rufocanus 30 in
1963 to 82 in 1964 for A.argenteus and 2 in 1965 to 22 in 1964 for A.speciosus Thus the population trends
were parallel in three species Apodemus and Clethrionomys during 1963 and 1964 whereas no parallel
fiuctuation of the populations occurred in other years

There was no relation between the number in spring and the peak number for the year in the
A.argenteus and C.rufocanus populations



