Growth and development in two forms of Clethrionomys

1. External characters, body weight, sexual maturity and behavior

By Hisashi ABE*

F C &

CHDYF AR ICRALENI VY F 2 28 Clethrionomys rufocanus bedfordiac (TrOMAS) -
B DRI 35 X CFIRLES

ZHEGT v r v A #axzy Cosikotanensis (TOKUDA) &5 207335 &\
PRTS (4R 1960), BEEIRHTED < HRTLRRIYT, MEAS, FIMEEDE SR » TV b & &
CIATREAIER T2, LALBEDY# 5 X 2l 35 2 &34 < off 235 0, LA o
OV AT ERCETHRALHE (KM 1956, LonLBHER TOE :6:3‘16::0L\*Ctiit”rﬁ‘f;f»’z
AT T TR e, R BT 5 MEMDRE &\ > WU 35\ C b2 DT ORI 3 5 =
LIHHE R TS (hmammh

IRETOZ DG FFENNETIL, Bt WRESEAL 75 & e+ BT 5 = L7, Llichse
IR e S h iz, LIiaT, hb 208 rnk B E DM WT, DL 5 in R
PTLDMPENS HAH SN TR 2tz, SDX S ATEEMN, Z OWED HD—i2 = b 2 BBy oL
RREAZHET 5oLl o T, 2RODHEFOBGRAW Sz L L > &“J‘o;'c':aao,to T

uﬂm0¢®ﬁ¥&£ﬁ0~0Tbaﬁwé&&Dm%;.,IW“Mﬁt P ESLT D C EDLETH D, &
DERDG 5= DDA TN E 2B ETHot, ELKEIZMNT 2 FBLUIFNDEE DT 0o LS

E>

BB, ZOWRLHEDDITHI D, #x DB R fe bk B It s AT, S
SEARARBE L 2o 28 e S A DR e IR R (RS, bditige FREB ﬂ'hfné?;:}iﬁll?‘éma:}cfL@;’»%,’ﬁé
':.D.:“_;:;J:iébf\:‘/‘o

HRERUFE

ZOPRIETH A Lo i L
LT, Ticdbb, K
LLDTH B, —JdbiEE

LA XY EHIb X bR 7L DNBI o T B, WiHETKD L S5z
BEDA X3 (D) 219624 12 F 2 BiciRtle LA BET 55, i 6 8B IHTE L RomL
RESEDLD (MHB) & LT 196448 f 21 FRSILATT I TR e Lo i 4, i1

C O RS R 49 Natural History Museum, Faculty of Agriculture, Hokkaido University,
Sapporo.

et th 3| 56 5 i8fm43 57 Bulletin of the Hokkaido Forest Expeiment Station,
No. 6, May, 1968]




earth

water

bait

Fig. 1. The breeding cage consisting of two nest boxes and a baiting box.
The former two with an openable top was buried in the earth.
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Fig. 3. Growth in the weight of four voung
in a litter of M-form.
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female of M-form and broken thick one female of D-form.
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(Fig. 11), HLEDFIGHITIIE E A &Y

e G B 2T LTI EROIZ LR E iz L %8
A0 H AL
HERRBC DT
a) M, HAERFOENSERLI M DL LY L3mm T, FOE:

D #-Tix 50 QG

12), LT
TDBEE YOS LN E MR ET 5, —77 M HoSux
A ERARTTRED, EOBRIIEREL,
R (RSO B S B8 E B LT S,

N 8 X)Wy NN R SV

WOHHZHAETD ok

bAs
3

T By, X2 TFig 12 Zixirks

DIYDEZIDEFMBLAHLETREINRTWS, AL LWL E 52, kD5 DEEIL 15~20 A
TSR T o TR
40 H Az D &4 PR, D5

BT B CDXELEFP L ERER LTS

Z#T5, TLTDHETX50HB - A% TE

[oX

13

4

ehili < o WALz AT




~
(=]

seminal vesicle

i ——

Lengths of seminal vesicle and testis (mm)

] ] ] L 1 ] 1 il L 1
J 12 20 30 40 50 &0 80 1C0 150 225 300<<
Age in days

Fig. 12. Growth in the lengths of seminal vesicle and testis in
M-form (solid line) and D-form (broken one).
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Table 1. A scheme of changes in morphology, food, maturity
and behavior in two forms of voles.

Day | Developmental i . : i .
age St ges i Morphology Food & maturity ‘ Behavior
= o = : —— » -
1 | = } Almost hairless. | 0
4 :f | Auricles elect. ’ Clawling only.
[ g | ' Only milk of mother. ‘
9 | — | Hairs cover all over the l
‘ S body.
0, , | =@ ! To be able to walk.
. ‘ " Eves open. 1st & Znd + To begin to eat solid 4
12 - ‘ molars erupt. | food.
0 ~ |
0 R : L e J g e
13 = ’ = E_’.c . Rapid growth of exter- M\ik & solid food. Walking activity is re-
g | 5= ‘ nal characters. fined.
> 2 ;
=} - \ |
20 — —— Juvenile coat is com- Only solid food.
= | ! pleted. All molar teeth |
. B | erupt
| o t To leave mother’s nest
! | 7%  Rapid growth of exter- | and to begin to make
| |z | nal characters. | own nest. Careful and
30 | |~ } cute behavior.
3 o
i badult First molting. External Beginning of sexual ma-
j Subadult stage | characters and their | turity in females at first
60 ' functions are completed.! and next in males.
i Full growth of external | Sexual maturity in al- | D-form becomes gentle,
% Adult stage  characters and refine-  most all individuals. but M-form retains the
[ ment in their function. careful and cute behav-
' ior through the life.
i
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Table 2. Local variation in the external measurements of the males which
were estimated to be older than about 200 day age by the length
of the roots of molar teeth. Figures indicate means with twice
the standard error and the ranges of variations of the samples.

| Head & body |

Localities “ No. 1 Jength Tail length  Hind foot Iength; Ear length
. ‘ ‘ 120.3= 2.26 45.1+1.64 20.0=0.16 12.8+0.38
Futomi 20 ‘
\ l 111.0—128.0 39.0—53.0 19.3—20.8 11.3—14.2
N ‘ . 1 1266+ 2.42 485+ 1.60 205+0.22 14.0 =0.30
Shiretoko | 26 )
| | 110.0—1420 43.0—55.0 19.0—215 125—16.0
- ‘ i
X \ | 128.7= 2.84 459+1.14 20.6+0.22 14.3+0.38
Daikoku ‘ 18 : .
1| 119.0—139.0 40.0—50.0 20.0—215 13.0—16.0
‘ 1255+ 3.46 485+ 1.54 215+0.34 13.2+0.42

\
Rebun ‘ 13 ‘
113.0—137.0 44.0—-52.0 20.5—225 125—15.0

|
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Table 3. The comparison of means and the coefficient of difference (CD)
in the measurements of males from four localities. Symbols,
(#) and (+), stand for the significant difference at the level of
P =001 and P =0.02, respectively, and (=) for no significant
difference even at the level of P=0.05.

1 Futomi l Sihretoko : Daikoku
Characters Localities 1. N T e [ B
Difference, ~ Difference < Difference -
of meansl CD of means CDh of means | D
Shiretoko H+ 0.55
Head & body length Daikoku H 0.75 — 0.17
Rebun ~+ 0.45 — 0.08 — 0.26
! Shiretoko - 0.47
Tail length Daikoku — 0.13 + 0.42
Rebun + 0.05 — 0.00 + 0.51
Shiretoko = # 055
Hind foot length - Daikoku | + 0.74 - 0.09
| Rebun +# 1.56 #+ 0.84 +# 0.85
| Shiretoko # 0.75
Ear length | Daikoku + 0.99 - 0.18
| Rebun — 0.25 + 0.51 + 0.69
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Summary

1) Clethrionomys rufocanus bedfordiae (THOMAS) (M-form) from the suburbs of Sapporo City in
the mainland of Hokkaido and C. sikotanensis (ToxupA) (D-form) from Daikoku Island, off Akkeshi of
the eastern Hokkaido, were reared in out-door cages in Sapporo and more than 1,000 young were born
by them. Of the young, about 840 individuals consisting of 14 age classes were killed and used to the
present work. Each of the age classes usually contained 15 individuals a form and a sex of the voles.
Except for the particularly specified, the following were the general features which were observed
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during the growth and development of both forms.

Z) New-born young were pinkish in color and possessed delicate vibrissae and fine, sparsely scat-
tered, short hairs over the middorsal region. The body was completely covered with hairs by the 9th
day and the dorsal pelage was near Bister in color on the 15th day. From about the 18th dayv darkish
hairs began to appear on the back and the juvenile pelage which was Blackish brown on the back and
Deep mouse grey on the belly was completed by about the 20th day. The first molt which means to
change from the juvenile pelage to the subadult one usually occurred between the 28th and the 45th days
in males and between the 30th and the 50th days in females. Individual molting periods varied from
5 days to 14 days with an average of 11.6 days in males and from 5 days to 21 days with an average
of 147 days in females. The subadult pelage was slightly darker than the adult one. Full adult pelage
was usually attained by one more irregular molting. There were slight differences between the adult
pelages of the two forms of animals. Namely the D-form had a pelage consisting of many black guard
hairs and being therefore slightly darker Bister on the back and Deep mouse grey or Hair brown on
the belly, while in the M-form the pelage was slightly lighter Bister on the back because of the less
black guard hairs and Drab grey or Light drab on the belly. The lengths of the hairs of the back are
13-16 mm in summer pelage and 13-18 mm in winter one in the D-form. while those of the M-form are
12-14mm and 12-15 mm, respectively.

3) The eyes mostly opened between the 12th and the 13th days of age and the young began to
eat solid food thereafter.

4) The pinnae of about two thirds of the young rose on the 4th day and those of the rest by the
5th day. The auditory meatus opened between the 10th and the 11th days.

5) The toes of fore feet were separated between the 9th and the 10th days, while in those of hind
feet it occurred between the 9th and the 11th days.

6) There was seen a slight difference between the growth curves of weights in the two forms
of voles, 7.e. the weight of the D-form grew more rapidly in early stage of age than that of the M-
form and the average weight of the former in the 50th to 60th day of age nearly corresponded to that
of the latter at the 100th day.

7) There were no significant differences among the external dimensions of the two forms of voles.
8) In early stage of age there was a difference between the growth curves of the fore and hind
feet, i.e. in the suckling period from birth to the 15th day of age the fore feet were more functional
than the hind ones, but the latter were formed more rapidly after the 20th day around when the young
left the nest of the mother and began to behave actively as in adults.

9) It was about the 40th day of age in males that the first individuals which sexually matured
were observed. In the D-form all the males observed matured by the 50th day, while in the M-form
about 20 per cent of the males were still immature even on the 60th day. Thus, it appeared to be a
slight difference between the average ages of maturity of the two forms. Matured females began to
appear as early as the 30th day of age in both forms. But the D-form matured slightly more rapidly
in average than did the M-form as in the male.

10) On about the 10th day the young walked more or less normally and after the opening of the
eyes they rapidly attained the active walking ability. After about the 15th day they became nervous
and wild in temperament and behaved quickly. Animals of the M-form maintained these characters in
temperament and in behavior almost through the life, while in those of the D-form the characters were
observed only in a short duration and changed to be quite tame and to behave slowly as in white mice
after about the 50th day. It was considered that the divergence of these characters between the two
forms might occur within about 10,000 years after the last ice-age.

1) Voles collected from four localities, Futomi of Ishikaritobetsu Town near Sapporo, Shiretoko
Peninsula, Daikoku Island and Rebun Island, were compared. There were, however, no significant
differences among the external dimensions of the insular and mainland voles so as to be recognized
the subspecific rank.



