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hE, UTORBEOHRTE, 4BEHEIVIEICHERCELTE, THbb, Ko ZHMAMEKR, K:
T4 BER, Kold5 A4S, Keld36 A4, K Z7THER, K 38 HLER, Ke RIAEHTH 5,

ZDEt, TORMICE, EEERICE 3 EERRBERERRICK 2EARBRIICRABA 51201,
MZORARBEAREZEAEREEICL ST, 30i, ik, HRE, $hikicEasLi,

) +
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Fig. 8. #HB Y 2BHAHEBKO AMNENL
Monthly variation of age structures in the populations during
the breeding season.

BBk, MR EEERAR, B ok, Ko MAMEEE, Ko 4H4H, K: 5 B4
B Ks: 6 BH®, Ko 7TRAR, Kt 8 AARH, Kot 9 A4,

White : Adult, Vertical stripes : Sub-adult, Black : Juvenile, K, : Overwintered
vole, K;:Vole born in Apr.,, K;: Vole born in May, K;: Vole born in Jun,,
K, : Vole born in Jy,, K5 : Vole born in Aug., Kg: Vole born in Sep..
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Fig. 8 O#EEZEHNT A&, #mMlicia 4 BAEERY, BLRciEs B4RE I AEHOmEN, 2h
ZhMBELY, ik, FEHgdk, REkick 3 BEFRERICE, ERRICHE L 2S8R ELMILA L
Hohiz, YEAEEOHAVEAMICE L RIELSKICHII TR, LOXBHTLIEEETSED
HTERELID, BRAOHEMEFMICEL, A, HEORARERICED -1,

—k, Fig. 7 RUc b F= v kofRICk 2BABERBKR LS, Fig. 8 ORSBLMEHEREEL
BR5E, MEOHMICIRKOBEBERICK2ANERE L LbdE, THbE, FFeYROKD
BEABRER TRBEEO LY 2HEBLBENEOOIR LT, BRIEREOZNBERICEL, BRED
BEWBEBICELE > TS,

ZOXSUHHROBABHBROENR, RBTI2L51, 5 AL, 6 ALBOBFORR L EE
DHFICENRD 31D THY, TOHER,
b Y RTR, b OFEFEDLICKE

RMEBCERIIB A0 LT, BRME w:l%&d%gg '
BT, 2hnE - {BHICL50TH 3, 2wmmV¢/dj

®ic, Fig. 8 IRENL KRB BB 0—| I ﬁmmwfmj
Rinedhss, BEAEARHREOFELHAER 60 N1959—-1960

D 5 BICBAELS SN 5D TRIERS -
Ll o

Vs, BERKRICED 2 RAREREON N

=
I

Be—J ik ndid s c L bIETH B, .

_giick, MABEAROLRC— 2@l O

AL 2PALIREEZ OGN DD, TON £ | 1962)._19ls1 l o

ORARBERONBE Y -7 BE®RI AR § 2o

THD, WIHBREBINT Y 5, ¢ h é omh&/\ mm]mr—l

12, BEEBBAE P, HEE-2 S s} 1961-1962

ESELODBCEMTEE oL EL, E I '

ABNOASOFEEKONENER S :W W

BEN, CCTEILGNIZEREHATH S, ®w o — Tt
£ o po62-1963

3. BERBICHT S BERBROTL
11 AH»oBES AT oL, =V 2k
YFAZXIOEHEFDBIZLALKLT B i
S, FHEMBEOMAK X 2 BERBEEROE

¥

4

1 T

- 1963—1964

RBIBEAENEL, d-XORREFETICES 20}

BRI T 5 E B BB, 1 W
Fig. 9 icid, P F=UyMo B&Hicsy Nov. Mar. A:)r. Mlay Nov. M;T A;;r. May
ZERBERO A NEDBRENT VS, & Fig. 9. @&HICE D 3 BEBEERO A BIEL

R Monthly variation of age structures in the
OHOERE BENTBL, 1AL BED populations during the overwintering period.
A% TORGRRICS T 3 EEKOBSR, B :AREK, RERR : EERUK, R Gk

White : Adult, Vertical stripes : Subadult, Black :
ZTEH & BEICBEFEL TN, T18bb, B Juvenile,
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ICHTER A A 3 1958~1959 EOBMBIICIY, BARBMEILALRL LD -, BOBPEHERO
£ DETI, EBCASURBLNA NI, T, BICHIEHAZDZ 2 1963~1964 F DN ORD
i, BOBPEENOZNGEIZEALRALTE- LT LBNERTN S,

TENE %O 1959~1960 EDBAWICIE, WAORREREL b - /NS UEKBEHRET, HBE
HEARBRERETR U, ¥7, BRETOHLHORRICENNS I LM, 38 L 4 B OBEIRESREK
HOHERSND, THRbLE, RETTREMSILL, YikokERICE &% /0370 M@EKIL, #TE3A
T, METIE4BICE SO EEERED SREAICHEEL LS oo, KL, 1958~1959 SEQ BT,
5 HIcgiE B L e e MiZERREHIC L 2 HEBRTH 5,

V SIEEE) & EFRTEE L OBk

- 1. HREEGFEOEL
—EEEATOEMBERKIEN DVTH 00, £ LT, EEERROELEBEEREESHEOH

- 1958

(per ha)

(per ha)

Number of pubescent and mature voles
Number of nulliparous- 11, multiparous and pregnant voles

ot
¥
&
o
“ &
s
ol ! E Mar. Apr. May Jun. Aug. Sep. Oct. Nov.
Mar. |Apr. May Jun. Aug. Sep. Oct. Nov. o)
Fig. 10. R b V=Y XRKIKB Y 20D Fig. 11. B} b F= Y RBKICEB T 2O
SRk (GED MRS (GFD
Total number of the mature males Total number of the mature females
under the natural Todo-fir forest at under the natural Todo-fir forest at
Nopporo. Nopporo.
B HHERB, B SRR, « XBE, B IHR, #ER  RREE, AL REIL, »: KBEE
Black : Mature, Vertical stripes : Pubescent, Black : Pregnant, Vertical stripes : Multiparous,

* : Not investigation. Dot : Nulliparous-II, * : Not investigation.
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i3, —EOEFRNSZODEID%E, F Fvuyhé BRHIEROZDOBREMELZ L ELICRRILTS
3,

T CTOYREMBERE R, BT, EHNRREEOMEE, TR, BERBEEOBHRLIERT S,

D BRIy RAKTORERR

> b FeUkkich ) 2 EO%MEBEEEIL Fig. 10 D& TH 5, cORicksE, FFeUyH
TOROEMIPL, 5ALLI0AFTTHECLENBbH D,

HOBRBERMEKL, 318Mha BEMIHIKA SN0, CORICER UL K& TSRERKE, BN
BWic3mE (195849 H, 19594E4 8, 55, 19644E8 8, 9A) Hohi KU T, tOEBHETIIEL
Ao hotc, FEEBEHSLRICTONIEELONS L &1, 10~208/ha, ETLEZEZ OB
&%, 5H/ha PIFTH -7,

> : Fig. 11 iKid, T Fevikickyd 2HO%EBEEMRLTH S, CORICL 2L, HOEHEDR
HREALLSIL, SALLI0BETTHAHZ b3,

HOBRERMEEKY, 27 ha BP0 ENRICA SN, 208/bha Db 3 2L DTS
24, KHEHGBERTHIEBLONELETH 10~208/ha, BEFLIELELAONSE &, 5~6
H/ha BT TH -1,

2) BEERMBERTOREER

Fig. 12 iTid, BRMERICE T 2L EORRMEREIRLTH 5, BHERKE BEABRESHHED
B3, b FeUROES, 32D LakBids ohiis - iods, BERICERBANNE L BY
Ltz RS h S,

RRHER © ha Y70 0 EHEEAKEIE, #TR, 0,5 19HIT, HTE, O»SITHITOR
BT, shEhELi,

2. SSEEBOBMMA &k BOHE 7
TVYF AKX IOEMIEHOMEE ERIL A, Buaiska B (1968)® OFETHEL I, TTh B,

(per 3/4 ha)

SREEH

Number of mature voles

May Jun. Aug. Sep. Oct. Nov. May Jun. Aug. Sep. Oct. Nowv.

Fig. 12. Bi@REHERICE G 2 EMBER (A5

Total number of the mature voles under the Sasa type grass
Tand on peat land at Nopporo:

B E0RBRE TR, B FRRESTCEEE, K RED,

* : RHE. ‘
Black : Pregnant and mature, Vertical stripes : Muitiparous and pubescent,
Dot : Nulliparous-II, * : Not investigation.
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RESRIBERERE B3275

4H&EB5R,

RE»LSROIOHEBENHEL, Thd 5 18 HOERAMZZSWTHE L,
8 ROBEICHWT, ERMEESE - < CIREINEVER, 7HOFESITO BT, KIEBEER

BlicHEET B L BT EINY, ZOLSREEIKI,
10 0BETHEL: T/ Y F2 X I OERRESSCBBOHERSEEL,

1A,
Lizo

9AL108D, ThZNORAERTHEL: =V/¥+F1 X I0ERK

8 H 1 RAESREEBOHKIEE & L, BROik
zhztkikRic

DED X3 FETHE U - EHMEHOMBE L KIERIE Table 1 0EEDTH B, CORICLB L,
SRILHOBML A, FRKIEA L EERKESHEORMICIE, BoLREENE ONIIh o, B
EBOKIED, ERESOIETEN 1959 FEDMHTER, 1960 L£EO R, 1963 FEOBBHICIAE LT & H8

HHEIN B,
Table 1. % 58 /& B o B % B & # L B
Start and end of the breeding seasons in the vole populations.
) B SR UL Bk BS B KR L F
HOE H F T #H 3 Starting Ending Starting Ending
date of date of date of date of
Investigated area Phase Year spring summer autumn autumn
breeding | breeding | breeding | breeding
PEIYRRME | B n 1958 | 4A208 1H7H
Increase Apr. 20 Nov. 7
Natural Todo-fir
forest
i - #TH los9 | 3258 s8A1H 9 F158 | 10f20H
Increase-peak Mar. 25 Aug. | Sep. 15 Oct. 20
B & 1960 | 4A15A | sA1E | sH2.AE | 10A20H
Decline Apr. 15 Aug. 1 Aug. 28 Oct. 20
B> - 1961 | 4 /208 11150
Decline-latency Apr. 20 Nov. 15
bl 1962 4 H20H 10520H
Latency Apr. 20 Oct. 20
1963 4 f20R 8H1H 8 f15H 108208
Apr. 20 Aug. ! Aug. 15 Oct. 20
b m 1964 4 H20R 10420H
Increase Apr. 20 Oct. 20
B |PRERS | s g10m 9 A28H
> . Apr. 10 Sep. 28
Sasa type grass peak-decline
land on peat
land ) 1974 | 4A28E 105200
Decline Apr. 25 Oct. 20
4 A258 10H20H
1975 Apr. 25 Oct. 20
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3. BRENE{

1) B b FeYERKITE T 3REBOFHBRE
CNETOHERIZE, 2V VFHAXIOFEBRIL, RE30H BR7.7THOEBATEMLLT
Do £ ¥ S INEHBRRMOE L NEREESHEBERLTO A0 E I DORITIRIZEA EFT

HILTWHIE Mo tz,
Fig. 13 izi3,
HOFERERIL, KK,

— 17 —

b Fe ke 2RO EEERE S EERRESH L OBBRSTR IR T 5, Bk
4EEH S 6 HOMATENL, 2KOFHEILS.420.3 L7115,

INLHDFE

10}-
w
=
S 1 5
e
= »
8 6 [ [ ) [ ]
= ®
14 { - {
# | . {
& 5
Q
B 2
O TASC MJASO MIASO MJASU MJIASO MJASO MJASO
1958 1959 1960 1961 1962 1963 1964

Fig. 3. U HBAEBOERNEHNEL

Yearly and seasonal variation of the mean litter sizes.

Table 2. BFRTEHRMERICEH T 54 BRE QTSR

Mean litter size of various cohorts under the Sasa type grass

land on peat land at Nopporo.

A t
B Monthf 5 A 6 B 8 B 9 H
Cohorts 4E May Jun. Aug. Sep.
Year
WA EER (K 1973 4,440.9 | 5.240.4 | 50+0.8
Overwintered voles
1974 4,3+1,0 6,3+1,2
1975 4,3+0,6 5.3+ ? 3.7+ ?
4 B HE B (Ky :
Voles born in April 1973 48+ 7 | S.0£7
5 A £ B (Ko 1973 4,240.9
Voles born in May
1974 4,3+ ?
1975 3.3 ? 3.5 ?

AFERREM  Total mean litter size : 4.5+0.5
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BRI - EESESREOMICBELATEGRBIREAERD DNE L - b8, ENBOEDFEIEIER
¥, $bhb, 195945 H06.8£0.8 %, 1964E5 5D 7.2+1.613, MOBHOEN L EH~ATHES
CRENWZ EBEEINS,

2) FRERMERICE 5 ZBEFEOLEBREE

Table 2 1713, MAMEER, 4 A4EE, 5 AAROEHBREBIRLTH S, CORO SREFOE
REEERRKICE, HENFEEREBTED LN -, T, HEBREBHOTFEEAERELDITO Y,
FHBREOEEREBHEETE TV HOBE 55, BAEEHL YERKRE O LHKINER
BITNBDEEZ GNEZNE, MEEHICLT, 2BDFHHEEMRETSL, 45205 L7,

4 HEROHE

/Y FAXIDOEHPER, B, KOZS0FWMI LT, ENEThOHEREHRET 5, 74D
b, BEHEY T3, BEWEHOMKBE,S6A30B3T, FEMY T3, 7TR1E»58H31H
T, WEREHA Tsid, 9A 1 BEh oREREHOKRERETTS %,

SORHIS SN BH NSO MK, Buauska 5 (1968) pHEE UL ER, »=L-Np Tltp %
ERALTHEL . » REGNEREHOLER L 3TEBREY, N, 3TUHSENOTSERMERL
¥, TREGHEPEOBY, £, RV Y F4x X IOERHEH (18 R) TH 5,

EHBERP O SFHEREKE N, T3, Buaska SOFER X - CEHET 2L, Fig. 14, 150&
HICIL %, BEREDHG A CKEMERRL B OERAREEL, ENEN0EL, 210 EKBORE
THONLZEIOBRRMBAEKEZEBTHEAY, B -ERERES 5 70EEEFHNEMNPC L icHE
TBE Np Ty iRD BN B,

Fig. 14, 15 KRULAZREOEMHIEMMO B Table 1 26 LI UTEHBE L7, VWE, Bujauska
LOERIC X > CTRMAKMM O HEREFHES 5 &, Fig. 16 0XHicits, cOMRk 3L, M
DEMEFIMERRERELE S, thozh oD 2ELIETEH - 2, 1959 £0 3N - BIEPO LM AT
BRI, BIBOZh L LT, PURDEVETH - 20, 2hi3, BEPOE L KO DERSFER D
WpotledTH B, L L, 1959 BZHEOHEMBICE, 7TEROREORHITOREDOHERER L,

FHAHERCBARESH L EUO0 5L, FHAHNEROPTVE, 230, BOHLEEHD
—Ti, EHRHERSSKE LTLRWELT, S REOBERMSBEEO NI Do
EBEBEN G,

RRHAERCE T 2FME A HERE, PROEMBO 9BELRLE, -, COEOEHIHE
HRELDOEOTBE, 1o L3, BAEEE L AFAGHL—HCERERET > D THD
2, #wRAD SBOMOBHTORDRERERIT L1 T EMNEREN S,

BHRHEFROEHMNHNERE F FeyRKOEh KT 5L, BEOHERTR, P FeYHhROXIicH
U ABIE I BB ot s, MOBERTIE, FFvYROZNEHBICE LRI EDE L o1,
2%9, BREERTR, BLHoR» TROEEESMIIZLICHHENI0ICHLT, F Fevk
Tid, BAOPEERNO—BTEORBBEH B INFIINIcE A RHEOENDESD 2,

Buiatska HOERIC & » THES N FMBILER », 13, SHEHME T &, BEEERMEKE Ny ©
ZODBRRI->TENT I, ChoOBEREFHINHEREOBFREML DL, TNE20E
FRESHLUT, FAMNHEREEHEEE 6, — 1), EHMNHERE 8 LEEREKK (¢, —Np) 0>



Number of the pregnant females (per ha)

EIRME AR5

VY F R X I ORERE S HERERICET AME Gl

- Ts=50 —y
24} 1964
16}
oy =
B Np-T,=577 Np-T,=737 Np-T,=1023
0 ) ¥ T T | LI 1 1
161 T,=50 —
- 1963 =
sk f—— Ti=71 — e T,=47
L Np-T.=77

Np:T,=313
% | T T 1 T 1

1 -
6 k—— T,=71 — e T,=62 —ar—

Np-T, =583
1 1

b —— T.=97 ——————T.=314 ’ = 'r3=35..,|
161- 1959
s} Np.T,=167 Np:T;=213

B Np-T,=1137
0 L] T 1 T 1 | L ] .

b— T,=71 ——f— T,=62 —W—— T,=68 ——4

16 .

1958

Np-T,=743 Np:T,=783

Np:T,=697
T T T T Y T T
Apr. May Jun. Jy. Aug. - Sep. Oct. Nov.
Fig. 14. B b F< Y XRHkCE 1 2 ZHIEMEP O S IERM &

Total number of the pregnant females during the reproduction
seasons divided into three periods under the natural Todo-fir
forest at Nopporo. :
Ty : BOSMIAR, T:: EOXMIEM, Ts: kO%EHM
T, : Length of spring breeding period, 73 : Length of summer
breeding period, 7% : Length of autumn breeding period.



Number of voles born

HEH

400

S

-

Number of pregnant females (per 3/4 ha)

HIREFE

WERRBRIBUIARS BT

12}
k T.=68 4 T,=62 + T,=50—
sl 1975
Np-T, =363 Np-T,=491 NpT,=235
0 L L) L] L) L} T L}
fp———T.=66 4 T,=62 + T,=50—)
L
ol 1974
Np-T,=592 Np-T.=427 “Np-Ty=43
0 T Y T T ———r T
12 b T.=81 T,=62 ——— T, =284
sk
- ; , Np-T,=80
Np-T,=736 Np-T,=832
o T T T T 1 1
May Jun. Jy. Aug. Sep. Oct. Nov.

Fig. 15. FHREBRMERICE T 2 BHBITAEN O G 3IEREKK
Total number of the pregnant females during the reproduction
seasons divided into three periods under the Sasa type grass land
on peat land at Nopporo.

ot Fig. 14 R,
The indications in this figure are the same as Fig. 14.

B NV RRM

Natural Todo-fir forest at Nopporo (per ha)

1958

asa type grass land on peat land at Nopporo

1973

1959 1960 1961 1962 1963 1964 Fig. 16, fERJAE HEROERELL

Yearly variation of the total number of
voles born during the breeding season.
(per 34 ha) BB, BB EF B #RiF.
' Black : Voles born in spring, Vertical stripes :
Voles born in summer, White : Voles born in
autumn.

B R

1974 1975
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OMBIBREKE L1, ToKRIZ Fig. 17 00k
DLEVTH5, 5
ve—T OHBHH r=0.622 &, v,— N, soo}
OFBEE r=0.905 it, &&ICEQHES -
Foi @ LN, TNL0 BREAR, 5= 5 T
3AT—66.9 &, 5=183N,— 45585 § |
ni. REL, TORGERN.TR, N, |
DENRT.THTE K, R D o
b, O RGN p 13, Sr=vS). I+ o 00 40 80 80 100
Tn+ 293 28 Z VT HEIh D, Sy 'E Length of divide%iaé%qri?iuction seasons  (day)
v OBKEMRE, She REAGLOT  f sl |
BRETS, ni3EAY, BN, 08 %
# xi¥ max-N, & N, 0¥ 0T 5 300
$2, CORE, »—TOSrid, 74.8, H
vr— Np DZNIZ42.7 T, HED KT “
Epid, —16.55wr=289.3 &, 49.1< 100
BFp=223.7 iCH » 2o
FWRHEN L —>OBERE OHMBEE i —
Rt LichR, TR O b R
B Y B HEERIC B2 EB bho Mean daily number of pregnant females per hectare
ETE, »»—T DBREN »—Np O T & Correlation between the total number of
koot WHIITHEMEN A 10 b durng the reproducton sessns
EFTHEDG, AELEREEBTHEEST S factors relating to those numbers (length
rTsa 8L 502, St e e i

VI ISRBIRAEER O R

1L BRJNEEY

1) BB F=YXARTORERRE—AREICLIBXS

b VT RRMOEHEICE Y 5 EEAFHERIE, BE BEERAE $HEPOR- T (Fig. D,
Z T TR, WBREEERD SR & ERA D SREER T 5,

@ BREEOERES

{BE> : Fig. 18 i, SAKHOYRRBHOANELSBRLTH S, COXNOKELENT 5 &, Hikif
DOEREEENIZ, WHHRE, BBRE, W RRROEOOEMEBRETHEERIN, AFRGOLBVICK
- T, ENODHERIEHHIERIICKE CEH LI,

FHMBENTH - Td, MEMICE, BRAEORBIVREBRBETEFEL, HHURBERZE L
HBRLEDP ot L L, BEMLAOEBHICED TR, WARREESE - {RBELE{RsT L
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80 W= 80 | W L
1958 . s . B 1958 4of % 4 ¥ s
K I A
-
sof[] . 80: Y
1959 O
mE '” I I ] 1959 40 i
o Ldif 0=
of TME@mM BO “r
1960 ""I |"" R [ B
40E M o s s 4 I | I =
o Lldly . 0
b M 2 80
1961 NF 1961 40
ok Y 0
sof[] sof[]
1962 C
1962 20 40 i
Q Sl 0 !
o so[ [
1963 o 1963 4of | I
o LT L
¥
sof —_"'
1964 1964 40}
0%=>r . - 0 M] AI M Jun. Aug. Sep. Oct Nc'w
Mar. Apr. May Jun. Aug. Sep. Oct. Nov. ar. Apr. May - AUg. - . :
Fig. 18. Bif b F= Y RRKicE T 2ERH&E Fig. 19. Bif b K=Y XRHICE Y ZEHE
HEO KL i D FHETEED
Reproduction of the adult males under Reproduction of the adult females under
the natural Todo-fir forest at Nopporo. the natural Todo-fir forest at Nopporo.
B HARE, MR FIRRe, S BN, zimmg%gﬁéﬁﬁiELEE*
M RRE, *: KEE, I, *: RKiBHE,
Black : Mature, Vertical stripes : Pubescent, Black : Pregnant, Vertical stripes : Multiparous,
Dot. : Reduced, White : Immature, »*: Not Dot : Nulliparous-1I, White : Nulliparous-I, *:
investigation. Not investigation.

IS oot 50% DITOEBRICEECENUELIIH /o TOLE, MHAIRRMEELE —RICEBRR
BEKSHEES RO LT P ST, B, ChbOBRSENICERATERVAEL S HENEEST
%o BREED T THENRARBICET 2BEARER DL, CORETE, EhilichTr3ES

b TH -7,

it : Fig. 19 RO EHEES® AHELTH 5, 5H»5 10 A2 COXMBBIcH T 2RE
HEDEFEEDIS, TR, BB, REN, KEI OMOOHFEBR THBERIN,

RO FRFESRBFLKICERICED, ARETT L0 IRHER 2 — V8, E4F RALLOK
BOEINIH, ThODEMBBREIEL - T AEES T, &L, HREHOD 9 B OERES
0% iTieoteT s, Ft, BINPO 4 AL, #30% OERESIEL, FIFELD 12058 { FEH
B s LR EMERHEN S,
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1958 E g FE
T 1] .
r—1
5 1960
1960 40} © ] :

1961

1958

|
1
|

1961 aofF © o O

] ]
1962 wF o E 1962
T
sof - ]
1963 40E o ﬂﬂT T” 1963
—

80 ] A
1964 4f o Il ll ::]‘ 4 1964
0

May Jun. Aug. Sep. Oct Nov May Jun. Aug. Sep. Oct. Nov.

£ ;EI_

Fig. 20. iR + M~ KRKiITB 1T 2HKR Fig. 21. ¥ b F= Y XAKKK BT 2HRR
1R HE D YFETER) kit D SERETE R
Reproduction of the subaduit males Reproduction of the subadult females
under the natural Todo-fir forest at under the natural Todo-fir forest at
Nopporo. Nopporo.
Ro&RiZ Fig. 18 AL, O: HMiE L, KoK Fig. 19 LAL, O BHRL,
Those stages of the reproduction are the Those stages of the reproduction are the
same as those in Fig. 18. Diamond : Not same as those in Fig. 19, Diamond : Not
captures. captures.

@ FERADOYMER

(> b Feyiics ) 2 BRAHEO SRES O AAZE kil Fig. 20 0L B0 ThH5, HEREEDE
MEBNL, ZOREAEERBBEATLHD SN, HHERERCERREBBEKRIER DTN, k1,
CCTEBENAERIL, 19584E 9 AOMMBICH VT, 100% OHHRBERERENILZETH B,
> 2 b Fevkics ) 2 BRAEORMES @ ARIZE(I Fig. 21 0LBDTH S, HRAHEOK
FETEB)E, HEES T, BREAOHBANE LS, ZOHBEMEARIR, C0ELEFIDLK, £<IiC10
AEhlLThac tBEEEN S,

2) BHRERBERTOPELHR—OWOKEEICK ZHXS

® BLAEEE (Ko OXRHEED

Fig. 22 QA EEBROEHEHOANENTH S, coMick 3L, MABEEROLHETEHR, E»
DHETRERTHHH, KT, ThMBRICELZEVIEEH 2 —-vRHbhi,
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80

1973 4,
£

80
1974 4

0

40

I

May Jun. Aug. Sep. Oct. Nov. May Jun. Aug. Sep. Oct. Nov.

Fig. 22. FRERMERICE Y ML EEXEFOEHEES
Reproduction of the overwintered voles under the Sasa type
grass land on peat land at Nopporo.

oz Fig. 18 & Fig. 19 L AL, O: HBIL
Those’stages of the reproduction are the same as those in Fig.
18 and 19, Diamond : Not captures. T :
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Fig. 23. BRERMEFRICE T 2 4 AEBOKRMEE (1973 4F)
Reproduction of the voles born in April under the Sasa type
grass land on peat land at Nopporo in 1973.

Mot Fig. 18, 19 LRAL, O BER L
Those stages of the reproduction are the same as those in Fig.
18 and 19, Diamond : Not captures.
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® HEREBOEMEE

A AE#H (KD 3EHOBFEDHT, 1973 FKEIc 4 FABEMEER L, £O¥MEHI Fig. 23
DEEVTHD, CORIRESE, 4 FERL, B #od1C, 9 BIREFEEREMN0 L7, C
i, MR LARBEERCL 2BREEORBICLZDTH2 b LAV, 72bb, 9 A0RERD
4 BERR, Bs 5 CRBRRSEE I E I DPOBENICH 505, HRISHRINROERERL, T
T5 A4BICEE SN2 RS 22, ChERET 2 HESEH - T,

4 BB OSRIEEIL, #TE, R, THRIEE, ARB, ¥TR, TR RE RETOSRRE
KehZhbbhk, 2Dk, AUBKRBEORENIT, —HPEREESLERKIT>ORMELT, ftiF
BENZPHL, DERICYEREICE EF - TV B3ERE, UTORBOHTIL, ERMEBOSLET
B ried s,

4 AEBOMKBRERICET 2RI, 6 A» S8 B TORMMOR T, MARERENLE &b IEFRE
BNO 72l c EBP ST 57z, T, 1973 XG0 4 HEBMNE LD, Table 1 25
HopiEEHC, COFOBEREHMFFELI VN 2EMIEEBI D THY, LTS
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OB TH -7,

<5 A& (Ko)>: Fig. 24 T3, 5 AEHOKMEBHOBNELSRLTH S, cORickd L, 5
AR, #, MEHK, 11 ARREFEBEEM0ITR o7, 72720, 197450/ TR, 9 BicEE
BB 01Cis D, ZOFEOEFHBIZEY -,

S5ALBERBAAERLERLL DK, BEEOPTHHCEBRER LTI CENTEIRBRBTHLILEMA
BiC, EBERMICE - T, ELCARERICIEEESDVIH SN MBEHT S -7, L, OBk
BOYIEBNERICI N, BAEEREC 4 AEBOYMED L & b ICEERRBENCA ST IEMLS
CERILBTHEHHIDD, BERBEHOS A CEFKEESRAZETHRRE THI LMWL

(%) & (%) *

1973
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1975

Jun. Aug. Sep. Oct. Nov. Jun. Aug. Sep. Oct. Nov.

Fig. 24, FRERMEFCEY 3 5 AEBHOEMES
Reproduction of the voles born in May under the Sasa type
grass land on peat land at Nopporo.

HoFRi Fig. 18, 19 LR, O: MBI L
Those stages of the reproduction are the same as those in Fig. 18 and
19, Diamond : Not captures.
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Fig. 25. FFIERMERICE T 5 6 A RO SIHES)

Reproduction of the voles born in June under the Sasa type
grass land on peat land at Nopporo.

KoFRiz Fig. 18, 19 (AL, O: ML

Those stages of the reproduction are the same as those in Fig. 18 and
19, Diamond : Not captures.



Table 3. | b F= Y XAKKCBY 2 BHBBINEBHKE

Mean body length of various cohorts under the natural Todo-fir forest at Nopporo. (Unit : mm)
i FLOMBE pew| % M B B o 6 A 8 A o A 10 A 1 A
Sex generations Cohorts Reproduction May Jun. Aug. Sep. Oct. Nov.
ﬁ . £ K 112, 3+2.6 118,3+2.8 115,0+3,6 119,014.7 114,0+6.0 115,00 ?
Overwintered voles| 0 HERE) - HRIER R : : . . : - : . . . . :
& i K Pubescent-mature 100,042, 4 115, 445.0
Voles born
in spring | K3 89.2+3,0 | 109.042,2 | 111.0£2.9 | 107.3+2.8
102,241, 6 109,6+5, 8 104. 643, 2 112,0+5.8
m KS
Male - 95,001 |k 98.2+3,7 97,34+ ? 101.5+3.3
Ks Immature 94,05/ F 95,05LF 98,042.1 | 101.5+1.5
Voles born -
in summer Ks 94. 0PI F 95, 0Ll - 97.6+3.0
&K *F K, 94,0LIF 95. 021k
Voles born
in autumn K 94.0LI'F
2 3
Overwintered voles Ko !Pﬁ—& B 109. 01,7 115,043, 2 119.04+7,8 113,6+5, 8 119.844.8 112,34+ ?
= - Ky Pregnant-multiparous 97,4434 1110+ ?
Voles born
in spring | 87.8+2,5 | 106,0% ? 108,3+2.8 | 107.8+2,6 | 112,230
3
Nulliparous 103.2£2.5
T IR-8 &
Ks Pregnant-multiparous 99.5& ? 106,54+ ? 107,04+£3.0 107, 12,1
Female 95. 081 L 99,7437 | 103.0+3.6
K4 Nulliparous 94, 0P/ F 95. 03 I 100,2+1.8 | 98,3+3.2
Voles born
in summer Ky 94,00l F 95, 0Ll E 97,0+ ?
B fF Ks 94.021'F 95, 001 |
Voles born
in autumn Ky 94, 0PI F
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1o

{6 BER (Ko))>: 6 ALBOEMEHO ARELL Fig. 5 DEBHTH 2, 6 AEROEEKEERD
i, BRLE 4 BERCS AEBOTRERST, 11 JICl- THEREEEN 01T 5T, MAEK
BHELTEET IMICREUBHSD S,

6 BAEBICHREINEHMER L L3R, COBBEROIEEALOEKRE, HEFODTHNICRRT S
CEMTEY, KREARE 33, REIBMOTIMAL, DEOMABEKBEELR L.

6 AAEBLROBBEHOBAREET I 2REIL, BREERTO 3FEHMOBERERTIE, TH
HEQRHLTHHICRRATEY, BLEERREL > TEEOBEKEEMDIDIT@N T,

2. (AGEICHT 2 BRI OBEMER

IMETR, BRICHEEDHEEICRN LT, BERODT, 2N oOEBERNLOXS T
fibhzp, ThoOREERERY L THECENULETHELELL, REOENIAER, 1) %
FEAEM & JEMHEEROBR, &<, FEMBERAL CYREER~oBROLF L, 2) KEEFATOE
HEBOEIICONTTEH B,

D HREFYRBRRTOBEEER

BERBICH Y 2 BRIEREDOREEFLRET 52 0Ick, MEANBREC L CBRATE L
DPHETH S, COBETIR, KBCIZBRSLOTOATOROSS, B, H4ANBREX
BTBLENTERY, 22T, Y, BEEBOEICE T, BHRHOBEAIBTbhiBoER )
5, BEBHBBOANTEEELZL LY, Ttk T, ThENOERKELZ BEANBBRBRICHESBZ
3, BHABHRBITE, BBLERPTEEMNTE,

BESEREOEICK - THEMMTONIINOER, Tibb, BRI M yRAKicB 5 1970 4
OERC L 3L, SEHBHOARNEEGERE Table 3 0L 53, CORDOEHTEERMIHET
SIVEERL, WEEREN4BLTORATE 2. T/, $MIEBSOMESLE UciBi T3 %M
MOFHRENT LTS5, 60 RIS TOMKXME, BEO LB D, 95mm Ll kA 40~60 H i, 94mm
LIT4¢30 LT TH 3,

L2 AT, Table 3 OEGRRELAVTEGHBRBICRABL AL S RETIRER, 84, 9
H, 10 foEg#icEnT, BAEKELEFOTHERNEL - T, HEEXKATICENTEIL
BBECETHBH COLIBEERBCTHEORSBURELL &R, SODTEENTRD S8, ROF
BEAERA L, $abb, OREEBOELICE - T, MECKESBTOI L OBEEE, 5, HLAE

Tabled. M X B A B O ¥ HME KM HE KX

Mean proportion of the overwintered voles in the composition
of populations.

23
N HE Male i3 Female
X &

Division | & & B # EH B R E 8 & B % RN E 1
Mean Mean

Number of Number of ea
populations (%) populations (%)
37 13,3£ 2,0 43 16.6 + 3.5

10 # Oct. 26 4,911 26 7,9+ 1.9
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Fig. 26. #inficsd 3y v 71 X I DR ECHEEHE OBFK
Relation between the reproduction and the body length in the voles during the
increase phase of the population cycles.
HR & RBR T IR, BALAR  BRRYT REE, aLiER: *ﬁi%itlﬁkEI
BHE AR BRI IREL, #8777 : @BAESTH, » KB
Black circle-solid line : Mature and pregnant, Black-dotted : Pubescent and multiparous, White-solid :
Immature and nulliparous-1, White-dotted : Reduced and nulliparous-II, Histogram : Distribution of the
number of voles, * : Not investigation.
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TV F X Y ORIERE L MKHBBICET 2HE (R — 29—

EHOTEBREEHEL, chE, ThEhOBERICERAL, BEEES L.

L OEGR» EHEINS, 8 AL 10 ALY ZBRABRBOFEAEAHHERSEIL, Table 4 D&
BOTH5, HDEHRRRIZS AL 10 AOhHOBEE, T4bL, #TRI%, T 12% 26
AL, )

® B mm

Fig. 26 icid, MMPOKREEMTE L OBBRIRLTH 5, AR}, 5mm Lz 12BEOKE
BicXsr U, REESIOREEEKIIES 7 7T, T, ThoOEKEERHREMBEIOESETH S
bL7,

1958 £Eizid, 4 A& 6 BIClBAEN THEbhBd - kDT, FEMEEHOMEICIE R EHE 50,
ZORBIIMRTE B,

B 5 B o%raiE®ih S 5L, T, 1958 F & 1964 FOWEL b, +ICHE L EHERH
BAERBIC S > TR, BRCEEEGSTIbNI, LbL, #TIE, 19584 L 1964 £ O/
KRASHIEEONS SR, THICREL I 1964 EOYRERITL 5T, 1958 Fozhid T #+5iC
RELTEST, AEROLBA/NSOEROERMEDLEE (hT .

1964 4E 6 Aicid, BFSHEL, EREA~OBEBERCTION, HTII, 110mm ORERICE
UBFBEEERIcEm Uiz, —F, BAEEREICX - THERSN - ERERR, #7Tik, 580%2h
LI2IZRE UBCEHERE Lcdt, BT, 2hath 13 TR L,

8AICE AL, MMMTH->TbRAOYRBEHET Lico 20, RIKOBBRO XKML RS
BOOBFREZCEMNERFERTHY, BFOYHEEEN IXTACREL TRV EERLTY
%, LL, 9 AR, BFOERBEDMERICED, TCiE U ERERRKE (BRI, 18
B, 1958 SEQHEOYHATZRICE WV TIY, 100mm DEERCEFLEESN 5 EK °0 $HEERcs
mlizc EMERSN S,

BRELEMFICI-THRENS 10 BO%NRERIR, #Hick-T, ZOHHRBOMS -7, HTH,
1958 4£.& 1964 FDMEL b, 105mm L EORRBISH T 2 BFOEKEERNET LR LD cicdy
Ph 5, 9%5mm & 100mm OERREIC SHT 5 BFO ERESMERICLD, FHEANERIN
too & TAY, WETR, 9AIHBRLIARSHEMERD, 195844£iCiE, 2hMeEmici/hLiEy
THotch, 1964 4TI, TRMFELIBELTLE -7,

PEokSic, BnPoMEEICENTE, $MIHBIZEALERLRNY, BABKENG TR
{, BIFPEFOSHEROERITE S ENRERHFETH -0

@ #n-KIEY

Fig. 27 ci, #n-#EHOKEL SRESHEOBENRL TS S, B0 4 ici3, BAMMKE
T - T, FTIEEERSHEREIN, AELOHN 1A R EEMBET BT S,

5 Hicid, BFck 2%mBE~OMEMERICTbAKS, 6 Aiclid, 8L FEFOEREBEDHHMH
Sh, FHEEN~OHRABEIL L, COLEOEHEINIEEOIEMORILE - Tilt-> T, fFR, 7
Nbhb, §TIR, 4A4BROYEEHRIERRYBREICE LD oh, BRAEERZY CEMERBTR S
ek, 2o F, BEAEABRATRARO/NSOEKIZA S OERS DERITIEES®E 2, R
PELETI R, —F, FFCE->TERSNARKRERZ, 115mm ORAOREFEOEKI TS
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Fig. 27. Ein-#BEHCET 3L/ vy F 41X I OkE L XHEER - OBERF

Relation between the reproduction and the body length in the
voles during the increase-peak phase of the population cycles.

HMo#ERit Fig. 26 LR,
Indications in the figure are the same as those in Fig. 26.

WTHRIN, BOERMEESEAL TR EBRENTN S,

HEOSFEERIL, 110mm OEERICRELHN 10% O 4 AERERL L, TOKRBHL, TTH
ABARIC X - THRShY, BoXdic, BABGRICISSENLESS JMERET, BFLETIE
Altc, CORR, BFCE - THERINCKSIRELEDR, 110mm OREOREROBEE LED
THRRIN, BERUE D ICENEEIIEESMER LT EMRENTN S,

8 A, 9AO®TARIK, #, Hebic, BERL SCEREFABTECHE L, oL &, HBOEM
PIEER, £OP HAEERBICHERALK BT - THEREINCKRBERCKRE I £0, &5
KAREZARRBOBERE SO THEREIN, VBN EEIEESERA LTV EERLTO S,

LirL, 10 ANSISEMERBERSN, TR, LD TOROMAMEERIIY CHMEED
BEREN A LIEESN B0, BTR, BAEKRLIEFFOGECX-T, ThnBRINILEEESD
30 2%, HENMOBEKBTERT 2 EMEIML, HRXoTR-TVBZEBRESPICR -7,

® B -EEY

Fig. 28 (ciZ, BY - EBBOKRE- SHEEHEOBFIRLTH S, cORick s L, T, #BARA
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Fig. 28. W4 -EMBIKED 2T/ % 7% X 1 OkRE L SEHEED & OBF
Relation between the reproduction and th: body length in the voles during the
decline-latency phase of the population cycles.

HoFit Fig. 26 ERHEL,
Indications in the figure are the same as those in Fig. 26.
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Fig. 29. EBMicBY 22V v 74 X I ORE L SREE & OBk
"Relation between the reproduction and the body length in the voles during the .
latency phase of the population cycles

Ro&RiE Fig. 26 LR,
Indications in the figure are the same as those in Fig. 26,
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VY F A X OKBE L BRREECET A & B R

KB X 2EOSFHERE, Hick-T, TOEROLEFHIKENND S &b b, BT, HEHIRR
BECET 2 ENTERD BEBBET /0%, FREEMORELN A2 BEMEGH I
2, TR, FiKk-T, BEMEHOEFICECRBEU, TEbD, KBREBERD 196043, 5iC
HOBMEHSE LB, 6KE-T, L3Pt REFLAEREAMER SN, LiL,
1961 £icid, FIFEOLDIT, 5 AL, +HCRELUEHEENBER SN b, 6 Aicid, Z08
PR L, WEREDT D 2THTH -7 CE b5, DROBAMKBE TERMEBHFTbNI T LT B0
2%, MECHFEREEHRZOMFT LRSS 20D, LHIERHTH - BHBLTED, C
DEHBWRREZ, BOYPORME LTEEENELLETH 5,

8 HCBABEKBREZRLALBFOSEMER S, 1960 FE0RBSHICE RERTH - 1/20, BFMHE
12 B KSR B IR BT TH » 720 LivL, 196149 At SOEMIIC, BFOYTEHHE
R, HTR, 9AHD, T, HTR, 10 A, 2NN TAICRE L ERHEMABER SN,

ONE-J8 -

Fig. 29 icid, EHRHOKEL $HEE & OBRRETRLTH S, CoRiKk 3L, EHHAICE, BN
PR & RS IBHERM BA LTV A L CAKENHENS SN, THhTH, 1963 FE0HIE,
BAOBNEmE CIKEL B bbhic, '

2) HRERMBERTORERZR

ZOFWETIE, ANOTBRBELES LU HEATMBRENSRS SN, P FeYROBAERRE
HET 200, C2Th, RELEMEHEOBFRES LKL T, BERECSY 2 BIRSI%HEED OE
HREFRERET 5,

@ Hhn-lE-Bom

Fig. 30 1zi3, #MW-#E-BOPHORRLEMEESH L OBRIWRLTH 2, 7, HOKWEEDH» S
R 5, 5 oMY, BABEKBIITATHNRBERBICEL, +5ic3E L BHERABER
Ihtc, 6 Aicid, BAEGERLE, 110mm OEERO 4 A4ERE TEREASBR SN, Z0L X,
5 BB, BERRELARBO S OEMBEICHIN, REOREOERKID 4 BAERL & bIcBEE
A~o\FEER%E, T/, KEONZVEERIRRBERE, ThTNERL 2,

8 Hicid, ¥HMEM~ORALDMEE/NEED, 105mm OERRREEEIC U THERE & R#
LT 5 TENCH B,

9 oI, FHREA~ORANZLTEIL L, COLDERERRROZDOEFKE G
BEh, $HMEMIIZESCHEEL, 2F 0, 8 A TEEEMEEMR L RBABEERL, +TEHEHE
HIEE LI, —H, BFORBFHIRKBMEETEH - 7cds, KEDOLBHKESEFRIEBBECE -
7z,

10 A oRbficid, BABEGR L YEERBOKEEDIIT2C B L, HEBKBEO TR TRRER
B, $7, MAMEKBICAEETNI DR 1BELY TH - 7008, ChidFERBERI, 2hThiins.

Wi, MOSMEEEE HWT 5, BARAERHICX-THERENIS AOFRERIZ, 110mm & 115
mm O DDEER TR INH, 100mm TOERMBEHERPLPLBINTED, RETEEICH - 7,
6 Aicid, 4 AABIC X 2EMER~OBALERCTON /2720, BAEGEL 41 AERTERTAE
FEEMIL 100mm P EORERIRAAEL, FEFEITAE {15,
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Fig. 30. ®¥in-#EH-BROMicB 322/ v F4 X I DERESHEEHE OB&K
Relation between the reproduction and the body length in the voles
during the increase-peak-decline phase of the population cycles.

EHEER  HRAT QTR BALAR  FREDZ IRE, ALLER
PREBRELREL AAEAR BEILRREL B 77 BERESE,

AR, A 4 B4R, M 5 BAE, M 6 AR, AT~
8 AL, A 9~10 AR,

Black circle-solid line : Mature and pregnant, Black-dotted : Pubescent and
multiparous, White-solid : Immature and nulliparous-I, White-dotted : Re-
duced and nulliparous-I1I, Histogram : Distribution of the number of voles,
Black : Overwintered voles, Check : Voles born in Apr., Vertical stripes :
May, Lateral stripes : Jun,, Dot : Jy.~Aug., White : Sep.~Oct.

8 Hics 34, 100mm DRERICHHT S5 BABOKRBERICEISUBEL, BREREIDOZD
DOEGEBRMICh PN, 100mm LIFORERIIIE, 5 AARLE 6 HEBOEMIC X - THRE [ £/,
F72, 100mm Pl EOKERICIY, MAMEKE, 4 4R, 5 AERICK - TEMENY, £nE€hmR
Ehico DL S, FHMER~OHARERICEILL TN,

9 B osTEICE, BAMKELD TERHERELER LY, 8 AEHMEREER LBFEFDT T
BREREICE L, Ok, HRERAE RE ] EMOMICREERSHER XN, TREMRIERT
INE IS oo hs, REETERRRMICRE 1S -7, BIBRICSY 2HOEREMETR, BEETD, &
HFI2FICfER Lz C SR SN B,

10 Ao Hicid, BAEEARICSERMEESERAL, 20T N THRERREICEL L,

@ ® L B

Fig. 31 &¥id, BOWOKE L EHMEE & CBRIRLTH 5, FICBT 5 BABEABHEO KR
PEEBOTHD, FRIZEBOMNRBEAEL SN, 5 ALBEOZNIKRE LIRSS LN
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Fig. 31. WA BY 32/ Y F4 X 3 OFE & EHES & 0BG
Relation between the reproduction and the body length in the voles during the
decline phase of the population cycles.
Ro#Rid Fig. 30 AL, *: kEH,

Indications in the figure are the same as those in Fig. 30, * : Not investigation.
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3. TbBH, 1974FiCi], 6 AIC $REHHMEISh, ZORMSOERITEE TRRARBICE E
F o, —~ELEMENEBRT A E RN M -0, LT B, 19754FICIE, 6 ADBATIE, %
JEEBOMFIIZ LA LS SNL D - 1cds, 8 Hicid, BREHHLL, FHEMA~OHAEIELICE
kU7 UL, 2ok &, 105mm 2L EDERERI, MAEKE, 5A4E, 6 A48 ic: - T
EEASER SN,

—77, 5 AOMABKEHEO ERBDICIIFICL VIV SN, 1974 FORRMTES T 1975 F£0 %
hEvBHSpIRB N TN,

5 FEBICIE, HTHONNLEINERLIZEOHBELSHONT, MELDIBLALRALLIREM
EAER LI, Tb5B, 6 ADHATHE, BHEFHONFBELAEA LN h s, 8 Aicid, %
MEFEELHLL, 9 A, BEHEFA~OHMANTEITELL .

DED &SI, BOMicE Y 2 EEERORRIE, SFEMLEOERORFICK - T, HH, FREH
I, ENFNEORHSNERTH -/ DINORATS, BOMDIEEHORNE 8@, Hino
ZRERNTNS K, $HERIRAKE LTERTS - 7 '

3. STEEAOBBEIRER o

FRERBMICER SN L FHETL, CABRBETHRINIDE, TCTRIET .

) R Fe Y KR TORERE '

Fig. 32 itid, } F=YHIC BD 2 ¥MERO BRFBRITLTH S, TORITRINI LRk
i, Table 3, 4 %4 T, Fig. 26~29 b oHELLEDTH 5,

5 &6 HOBOEMERIZ, €01REACVBAERED B—HRICE - TS, 1959 £
Moo SRERICIE 4 BAER, Ei, 19624 6 ORI 5 B4R, ThenHBR LR,

8 HOEMERIZ, £OELAENEAMEAREEFCL - THIRENY, 1961 EO1ES, 1963 &
DO ZNLE, KRE L THAEERRORE—BRTH -1,

9 A O%MERR, “ERLUAOTNTOECTHRABERBOBREMET L, RACEFO 2 0sEm
Lize &TAT, 1958 EDHMBOEOERMERFTICHS X OBFBRBELICEBEREN S,

10 AOSREEEIR, BMPLETEME®RE, IALREA LR UERIC - T, BN,
10~30% BEQCEMFBSEBLALC LR, MOEFHTR 2 AONTVERTE - 0. BIBH ORI
2, HRCENSHO, TR, BLAEAHOB—ER, MTE BLAEKRHIEFORAHRKTH-
7o

2) BHEREERMERTORESER v

Fig. 33 iwid, BRHERICEY 2 $MENORBBBRITLTH S, 5 AOEEERIL, S0ES
TRTCHBAEERBOM—ERICII - TWn/eds, 6 AiCiE, 13&A LOETH 10~30% OEFO A
S, 122U, 1974EOHICE, BEOBEME o7, |

8 Ricid, LR IiCHETR, BFMEILD, HBAEERHEOBREL 0% LITETE T L. L,
1973 £ 1974 £ QW T, BABEARBOBRENEEANICE L, BHFOTHEBEHB LD TRERTS
5Tl EERLTH B,

QAR D L, TNTOFETHUABARED #EREBLBN L, g, 19734FL 1974 FOHMER I
i1, BEHFOBMHLEL 57, 10 AKEMEMBSERINOE, 1975£EDM7ZHT, DL ED%K
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"1961

1962

1963

V¥ F R X OERGEE S MAHEEICEYT 25 (R
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May Jun. Aug. Sep. Oct. May Jun. Aug. Sep. Oct

Fig. 32. iR b V= v RRKICE T 5 FREEE O BREHER

Cohort structures of the breeding mass in the populations

under the natural Todo-fir forest at Nopporo.

B OBARMKRE, Mt 4 BAB, B 5 BER, A 6 AEHE,
H: 7T~8ALEHE, «: KEE

Black : Overwintered voles, Vertical stripes : Voles born in Apr.,
Lateral stripes : May, Dot : Jun,, White : Jy.~Aug.
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Fig. 33. FFRERMERE IC B 2 LMEFROBRBEHE

Cohort structures of the breeding mass in the populations
under the Sasa type grass land on peat land at Nopporo.

RoFriz Fig. 32 EHE L,
The indications are the same as in Fig. 32

AR A AR L BFSENEN 50K T oL hDT,
PEoWMBAEMOSREENT 2L, BABKEOH—MIIC L 2 FOKMEFY,

8 Ricid, HIH

BMUEHERICESC L3, BRERESRLTH-To UL, KOEBEERTR, WREMOK
BEBRCHSHLREVSEE SN, THbDL, P FYYKRTR, BFSELCE-THE0DICHL, BR
WEFETIE, BFOSHEEDSELSKIPTTELLETL, T0dRICEREW I EKEENZDb
DOBEFINEL, Lvd, Z0O&&OBREBRIEAMEEREBFHBIELEA SERICE > T,

VI SHE#ichitIRENLS

1. FR bt R VERAKTORESRE
1) BRIEOREOLH
@ HOBFHEX S HIEEKE

55 10 A F COREMICE T 2RAKOKMET I, Fig. 18 oMok L, HHERA
HHRY, £ REAONOSOERBEBICKSINLY, TOLIBERFHOEOCLEESE EALE

HES > TV ZpEWHLLICT 570D, RAEBOIFEX SRR ESBRET SN/,

Fig. 34 icid, BRAHOEIX S FIEHRESBEABESHLBERTITRLTH S, CORPS, &



IV Y F A X I OEMBES EREBERCET 2TE EMm)

HRAEK E ERADBEOTEOECHREL LT 5 &, ¥ic, M#ENKEh 7, $, BRAEHHE
HERRBBEOMETHEL TS, PROMEBRE,P -1
DX, BERREEOEEAE S BABESHHRIOBFREES L L, MEOMKE, BOMBBEFRMZ

EAERBEE D5,
(8)
50 F
IR *} #1t
@
2 t. i } 1 } i f}
> A
2  aof E
£Q
5 E
g Eﬁ
= 20}
] E MmN Mature
% 10F E HFBHEE Pubescent
W § * R # Immature
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MJeASO MIASO MJIASO MJASO MJIASO MeASO MIASO
1958 1959 1960 1961 1962 1963 1964
 Fig. 34. B b Fv Y RAKICE T 3 RAROFESKREDEL
Variation of the mean body weights in adult male under the
natural Todo-fir forest at Nopporo.
BEEEREERT,
Vertical bars indicate confidence interval.
(mm)
o 40
&
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2> 130}
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X
& 110}
E‘
B
100Jr
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Fig. 35. TR + F=vXRkizk T 5 REiEoFEEEEDLEAL

Variation of the mean body lengths in adult female under the
natural Todo-fir forest at Nopporo.
BEh G HR-RE, A REI~T, BRI EERMERT,
Black circle : Pregnant-multiparous, White : Nulliparous I~II,
Vertical bars indicate confidence interval.
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@ WOHMKXSBIFEKE

Fig. 19 oM SR E DI, BAMOKMERCRIG>OYMBRE ; Tk, KB, RELD, REILH
ot ThoORMEBHORNERABOREE LABBEEEZ L -THWIdE, CCTRET S,

Fig. 35 i2id, BAOEMRXSNEEEKEMRLTH 2, 22T, EEKEAERLERIZ, BRE
EREEZEFORAHORENBE L T - 121cdTH B,

EREEROFEGRR EBEBEROZNEERBT 2L, HHERIECELALALTHEELU T LM
T3, RENEEAOVEEER, HWEABDLTOOTHLHTIRE NS, 8 AOBKRETE, THE-&
EEADOENEDNS, KETBREEEALZALTH 10T, RET S 1L ORICRENIEN
DEEZBND, M- BEEK O FHEKEE, 110mm BET, ChBlTFICE3cERFEASED
B, REID - IHEEKE, BEAEH110mm DTFTH -1,

DEZ, ER - BRERKOESRREMBARERME L BES TR L KR, ik - BEEKOFE
kRRicH o3 FHNES/ 2 — > LBERMETHEE oMK, BOEEBEEBRHEREL s, 2K
L, 19594E5 B & 6 AOBEMAOFEHEREGTIE, MOEBHHOZNSEL 5T, HCRkET3H
mas oh, HEEIN,

2) Atk bEoREOHF

WmRAOHREERIE, Fig. 20, 21 THOE LI, 20H  OEKSREBERE, T3, RER
BicdH-712DT, LTI, BREKGERENLZ, ERE-SHEOREOLF %, KELBAEER, &
HELFEERO DORMRERETHEM L TRIT 5.

@ REBEEDOHE R

<M%:%ﬁ%ﬁﬁ®%%,Gﬁmﬁﬁéﬁﬁﬁ—%ﬁoﬁﬁﬁﬁimu,mﬁﬁ&%ﬁmﬁﬁ%ﬁﬁ
E0D SN (Fo> Foos)y, @=3.083 &, d=1.049 D> DFEKICEH SNt (Table 5),

g, ZhsoEMERRE Fig 36 RTE, SEHfo NXTi, KE 26g (Wlg 1.4) TERL
EEH 250mg (W log 2.4) £EA T ABRBBMIC ET I L08TES, UL, HEW-#EHO 7
KT, KENOgIRE - THERRBBRMICET S EMNTEEL, AOSHIKEHEFEHSOMEINT
Wi,

Table 5. 6 i 3 HRE - ShikEORROLES

Relative growth between the body weight and the testis weight
in juvenile-subadult males in June

$ﬁ%§x ﬁﬁ%ﬂiiy
% & #H aa 8 OB st o R & A&
Phase Year M‘:fg gtl)lotdy M?"gi gtﬁitls Allometric formulas
=) (mg)
4 m o
Increase 1959 1.3178 1.4338 log § = 1.049 log x + 0. 0514
1962 1, 3102 2, 1800
Latency
1963 1, 2790 2, 1559 log ¥ = 3,083 log x — 1,8923
fn
Increase 1964 1. 3309 2,0882
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(log)
30}

20

Testis weight (mg)

SAER
5

0 L 1 1 L 1
11 1.2 1.3 1.4 1.5 (log)

# =  Body weigt (g)

Fig. 36. 6 Aic& i 3 ALK - $HARED R
REFBHEOHFZH 50T DD
st ER

Two allometric formulas showed relation

between the testis weight and the body

weight in sabadult-juvenile male in June.
I :3#in-#IEH Increase-peak,
N : (&g Latency.

(log)
30
\
~ )
%o /
¥ 20k
.o
:
B4
g
-
W 1O
] P2
=
# /?\
0 1 i I

1 L 1
1.1 1.2 1.3 1.4 1.5 (log)
1 & Body weight (g)

Fig. 37. 8 R& 9 HitB W A HERIK - $hik
HoREEEHEOLEFA2H obTHE
DOHEMERER

Four allometric formulas showed relation

between the testis weight and the body

weight in subadult-juvenile male in August
and September.
P,: 8 AOMIEH, P.: 9 ADHEIEH,
1:195849 EO¥miE, N:19624-8 B
DB L 1964 4 8 H OB
P, : Peak in Aug., P::Peak in Sep,
I : Increase in Sep., 1958, N : Latency
in Aug., 1962 and increase in Aug., 1964,

Table 6. 8 A& 9 Bicdk 3 2 HREK - kO REDLH

Relative growth between the body weight and the testis weight
in juvenile-subadult males in August and September.

$ﬁ%§x ﬁﬁ%ﬂi%y
A Z o 4 o8 08 . Mo ok B R
Month Phase Year M:jf‘:i gt}’ﬁdy M‘i::igtﬁitls Allometric formulas
&) (mg)
Peak 1959 1, 3287 0. 8076 log # = 1,767 log x — 1, 5402
8 A & e
August Latency 1962 1, 3040 2.1109
log # = 1.767 log x — 0. 1860
B pill
Increase 1964 1, 3474 2.1992
b2 pii| 5=
Increase 1958 1, 4837 2. 6809 log # =0.974 log x + 1, 2358
o R Peak 1959 1. 3838 0, 9082
September] = o
Latency 1962 1, 2646 1, 1463 log = 0.974 log x — 0. 3356
i il
Increase 1964 1, 3105 0. 9384
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{88, 9AY: chbiliADHKNRSITOMES Table 6 B X Fig. 37 itR Ui, MIERICENT
i1, BREOEMEBSTR2KMEHINLTNECEE, ThoRRLTVS, —F, 1958 £DBEIMHIIC
B 59 AOEEKIL, KEHS 20g AETELERID 200mg AT FRARBBRRICASL LD,
BCRBEREER LI

1962 4£ & 1964 5ED 8 A D BRRAK - $hikid, HAREM 0g o E BLEERD 200mg i ZLITW
DT, AIROWMPO DL LET I L EABROMNEEICENSS LN, 2F Y, KENHLMER
LRUDIZEEZRLT S,

CCTHEIZ B &3, RMUBMATH D EMS, 04, 1958 & 1964 FO MK DRRICEN DS
HELUIhENSCETHD. MITHERMD 1959 £ 6 BoBmMfAici, EREOBREST TICNRHINT
WreotdpoEZ 5 (Fig. 36), 19644 9 B OHRLADOREINH G £ BEEBOENOHT H5 L
EZ o5,

A0 H> 10 Bicis 5 &, HpkK - hEREOREOLT ZIEFICE IR D, HAESTORR, Table
7 & Fig. 38 O kS EE>DHEMERERICHEI S hi,

1958 SEDIMMICIZ, KEH 25g TEAERN 200mg ITEL, BRRBBRMICALICEINTE S
BRERERRER LI, UL, 1962 FOEBIRICE, KREN 25g THENEEWE 25mg L5

Table 7. 0B 2 HERE-BWEXEOREOHRF

Relative growth between the body weight and the testis weight
in juvenile-subadult males in October.

Slziﬁlﬁii x qztﬁ%ﬁiﬁ y
z ® #H £ o8 08 H o Kk & X
Phase Year M‘:’?’; gl;&dy M‘?gigtﬁins Allometric formulas
€] (mg)
% O o=
Increase 1958 1, 2547 1,7276 log # = 4, 237 log x — 3. 5886
# Peak " 1959 1. 3498 0, 8737 log $ = 0. 346 log x + 0. 4067
Decline 1960 1, 3167 1.1511
log § = 0, 346 log x + 0, 6602
# i
Increase 1964 1. 2915 1,0715
1‘%Latenq,ﬁ 1962 1. 3451 1. 1085 log § = 4. 237 log x — 4. 5907
Table 8. 6 Btk 2 HRE-HEBEOREDHLF

Relative growth between the body weight and the uterus weight
in juvenile-subadult females in June.

qziﬁlﬁiﬁ x qzi%?l'gié y
x . B : .t g Mo B R
Phase Year M:fenigll)ﬁdy Megvr;itglaetrus Allometric formulas
(g) (mg)
i o _
Increase 1959 L. 2561 0. 9496 log § =0.929 log x ~ 0. 2173
=3 z‘%— . _
Latency 1962 1. 1941 1, 1081 log $ = 0. 929 log x — 0.0012
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(log)

20F

Testis weight (mg)

1.0

ENER

0 I A L 1 1
1.1 1.2 1.3 14 1.5 (log)

1 = body weight (g)

Fig. 38 107ic& 1 5 WRkk - Skl Dk
REEHEOEFED SbTHEODOME
SRR

Four allometric formulas showed relation
between the testis weight and the body
weight in subadult-juvenile male in
October,
I:1958 SEDIEMIA, Nyt 1962 FDOEHEH,
N; : 1960 £ DR H & 1964 £ DRINH,
P : 1959 £ DHETEH,
I: Increase in 1958, N, : Latency in 1962,
N, : Decline in 1960 and increase in 1964,
P : Peak in 1959.

EAEER U s, MIEERO 195946 A &,

(log)
20}

=
B
T

Uterus weight (mg)
5
¥

FEER

o) . s 1 1
11 1.2 13 14 1.5 (log)

4 E  Body weight (g)

Fig. 39 8 it 2 Bk - ShiktfED R
BLEEOLFE2D b7 =20
SRR

Three allometric formulas showed relation
between the uterus weight and the body
weight in subadult-juvenile female in
August.

N:{E#E, D: BRAOW, Py

N : Latency, D : Decline, P : Peak.

FENnrmkEE R UK, 1959 sFOMTAEN, 1960
E0RAH, 1964 £0 Mo L0, —BE
VRERRER L

Ll EO#R, 195849 A& 10 HomiAlics
B EERR - SRREDERICIZ, FRIMILENNZ
1964 £ 10 Aicid, T, ZNHHEA LT

fzo & 7z, 1959 FEOMIRHL, A BMEABOSHERIE S 72, 196249 B & 10 B bIMIEEMER
L, HpRk, ShixoBHERIE 10mg Fikicmi shl,

@ REMKDRELE

<6 Ay : AW OHEE, Table 8 iTRT XL,

B D 1950 4E & SO 1962 £ =D O #

SRR, BEFSFEERCHHNARENEY Ohie (Fo>Fom)o LU, HEXREREL
FLOCZEPLBT, INLHFOER, REBEKOHERPOZETHZ L Bbhh, WFNbRBKCRS

BRERRCITZEL TR,

<8 A i EHEWANORKR, EEEHFEERCREHNEEEMSED SN, Table 9 & Fig. 39 &
AT LT, 8 AOHBE - HAEOREOHEFR, Z20dRERHEN S, D5 b, EiEl
Db, AFEH12.5g TTEEREHN 0mg, 25g T63mg KL 505, RENBREORETEHE T
bOTHB, LZAHH, BLHPDOHDI, AEMN 25g TTFEEREY 12mg LV HENDTH 505,
SHREMEESER L TFEEROMMASNI SNTNE T bbb,

REHO DI, BIPOLOLD, SHLKFEREMMECHAONTNE S5, F SITHOIEES

fERLIzT&EBEZ BN S,
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Table 9. 8 At bW 2 EHBRE-YHRMEOREDOHLE
Relative growth between the body weight and the uterus weight
in juvenile-subadult females in August.
ﬁi@lﬁii x ﬂziﬁ¥1§§§ y
T B Mean bod ¢ g g B R
y | Mean uterus K
Phase Year weight weight Allometric formulas
g (mg)
1962 1. 3894 1.7860
= 3 o
Latency log 9 = 0.708 log x + 0, 8156
1963 1, 3918 1,8122
B 5=
Decline 1960 1, 2949 1,0104 log # = 0.708 log x + 0, 0936
TH b= _
Peal 1959 1. 2968 0.8412 log 7 = 0,708 log x — 0, 0769
Table 10. 9 e B 2 K-k OREDOEF
Relative growth between the body weight and the uterus weight
in juvenile-subadult females in September.
%@14@ x ﬁﬁﬁﬁi% E]
= & M 4 o8 2 o oR & R
Phase Year M:;J.er; gllﬁdy Me‘az.vr:eiggetrus Allometric formulas
&) (mg)
Latency 1962 1. 2401 1.0197 log 9 = 1,171 log x — 0. 4325
Peak 1959 1, 3660 0. 8618 log $=1.171 logx — 0.7378
Table 11. 0A KK 2 HEKAE-YREOREOLF
Relative growth between the body weight and the uterus weight
in juvenile-subadult females in October.
Xlziﬁlﬁii x qziéj%{é’ié y
£ B # o8 o8 #oH R E R
Phase Year M:;‘ggtlﬁdy Me:vr;igf;rus Allometric formulas
&) (mg)
1958 1. 1600 0. 9243
# I
Increase
1964 1. 2268 0.9974 log $ = 0.575 log x + 0. 2945
= g
Latency 1962 1, 3209 1, 0903
Peak " 1959 1, 3293 0, 8192
log § = 0.575 log x + 0. 0640
m
Decline 1960 1. 3036 0. 8443
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<9A>: 1959 F L 1962 FD 9 BB HHERAK - Ykl 0 —>oMAMRERICIE, BEVYETEEER
ICHESHBRELAD 511 (Fo> Foa), Table 10 IKRT X 58 > OEHRERICERNT 5 ¢ 08T
1cd8, ChookE, FEEESTZLAIIMHINLEEOLFER L,

<10 A>: 10 ik} 2 ERK - Sk DR EOH 1, Table 11 LB D TH B, HAUSITORE,
BLEFSTFEERIC FANEEREN RO SN (Fo> Foo), ZOOEMRERNICHENT 2 EMNTE,
A, bR, IRDZ2ORLEFLLIIE, —R, FEEEBOREMZEACHFEI I TNE XS
BEB, LpL, HMHAO 1958 LBV T, MEDOFHERESW 14.5g (log =1.1600) TUADKE
ThH-7ehd, FEERIVNEVODIL, 207-DTHD, RESNEIIN 72D TRRNEEL B,

L Eo#R, 19594 6 A oEmiicsy 2BMA - dikiomRIciE, #ERLX S, T TIEM
MWEEMSER LT, 8 Hitid, IREDMEMEH SN, BB, REIBEEZ TRESEATOL
2%, BLH, HRTEMICE, REIBRBICLEE-7, 98, 10HIKR3L, BEAKESEEOBRNE
o127 K18 D, BRUE - SR ORER, KEitdS onids, FEEBRESMFIIN.,

2. FFRLERMEET OMERR

1) HAEKE (Ko OREOHF

@ MAEEREREO YRR

5 A58 B TORNTHABABEDHNRBRESFERETHE LA, Table 12 0k dHiC
AP~

Table 12 & & B & ¥ & © ¥ B K B E

Adjusted means of seminal vesicle weight in overwintered
male voles.

4 > B E Y B
SN ER PaEROD | pHoSER
A £ #H £ log log AdS tl%g
Mean testis Mean seminal Justed means
Month Phase Year weight vesicle weight veggcfgrgvlgzlht
(mg) (mg) (mg)
Increase 1973 2,6716 . 2,6189 2.6141
5 R
2,4
May . A 1974 2, 6665 2, 4879 . 4851
Decline
1975 2.6330 2, 5849 2, 5950
Increase 1973 2, 6631 2,7114 2,7116
¢ A 1974 2. 6402 2, 6196 2,.6181
Jun. s N
. =
Decline
1975 2,6775 2,.5778 2. 5801
Increase 1973 2, 6519 2,8727 2,5692
i A 1974 2,6928 2, 5560 2.5642
ug. s &
Decline
1975 2, 6558 2.6203 2,6179
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Table 13. # % M K # o F # #K =E

Mean body weight of the overwintered voles. (Unit : g)
\H
“Month 5 B 6 A 8 A £ &
Y £ \ May Jun, Aug. Total
Sex Year
1973 34,6 £ 2,1 36,9 + 2,4 34,8 + 4.0 35.6 &+ 1,4
i
Male 1974 32,5+ 1.8 32,4 + 4.9 35.2 £ 4.3 32,9+ 1.4
1975 28,2 £ 3.7 30,4 + 8.8 29.4 £ 4,9 29,4+ 2.2
1973 28.6 £ 2,6 30.4 + 3.0 33.8 £ 3.5 31,0+ 1.9
Female 1974 23,8 &£ 2.8 31,9+ 3.2 28,5+ ? 27.1%£ 2,2
1975 22,8+ 2.0 33,0+ ? 25,5+ 1.8 25.4+2.8

5 Blcs i) 2EMOEEREREZRAESNT 5 &, BEEFOIRO > BERKHRINERENTED S0
(Fo>Fo.05), HEHIEAD 19734 &, BWAMO 1974 £ L OICERLENSE - 7. 6 A DWHIRBREIC
L5 AnEnEE -7 BLERNOERSED oY, 8 AR, ZhpEBvohiihoT. T
B, HiicE Y 5 BAEKBEOENRAER, BEHEEFRHOLLIET TELLIERERL,

@ BAEEBOTIGKE

5 A5 5 8 E CORMLMBRBEDOENAEIR Table 130EB0ThHb, CORITKB L, HMAMEKE
OEEKREIC, FRMICKHITNERENRD o0, 85, BERESRST2 LI, FHEEL/NSL
73 2EALA N, 5ALS8 A TCOAMICE, FoFicd, HEHPRENSED bNIEI -1,

2) 5 R4&B (Ko OREOHR

Fig. 24 THO P X5, 5 AEBFOU»ICE, HREHGEERM PIER - BERMIGE L /- @ikis
Wichs, Zhoid, BEREDSDE L, BROWMRN T 70T, TR, & UTRBRBEREK, T/
17, REBEKOREOLITE=BRET 5.

@ REBBEEORELE

6 Bick 3 5 A4 REOHMNBRER LSBT THERMMEETTS & Table 4 O & 5, #
HUEEENED GNP 7. 5 EREOBICEY 2REOHSEH 00T, COBERERR, &%
F20g TEAERD 200mg 2 WAL BTEL0T, RBMHEBLHLTEDOTH -7

L L, 8AictEsE, 5 ALBOBMRERICE, FREAHEEIHAEEZNZ oN (Fo> Fou), —
SOMMRERICENsN, 1975FE0ENE, 6 A0b0kY, L LERMEESSLTHOTEH-
7o88, 1973 4£& 1974 EoLBEOHEMRERIL, KE 25g TEAEEND T D 23mg BE CTHRAEREM
MEIENTOBCEERLIz, 20, CZTR, ROZEBMBERIES, $8bb, 1973 F DML
125 BEBBEORBEEY BH S0 c0l, BRBOEISERTHZLLEELZONED, 1974 F 0D
icid, BP0 XS SEEROBMsn 0K, 5 BERBORBREANIGIENAOR, LRl
EABERICEEZDENSI T ETH B,
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Table 14. 6 B& 8 Aickr 5 5 AABEHEOREDOHS
Relative growth between the body weight and the testis weight
in the male voles born in May, in June and August.

ﬁ%ﬁix ﬁﬁ%ﬁﬁ%y
A = B A F | Mean 8 esti ¥ R & =&
ean body | Mean testis :
Month Phase Year weight weight Allometric formulas
&) (mg)
H n
Increase 1973 1, 2468 2.0851
6 A .
Jun 1974 1. 0658 1.6516 log # = 2.851 log x — 1. 3818
) b1 4
. =
Decline
1975 1, 3470 2.6122
1975 1, 3572 2. 5501 log # = 2,121 log x — 0, 3285
" 2
8 A Decline
Aug 1974 12711 1.0581
log § =2.121 log x — 1. 6032
® il
Increase 1973 1, 3208 1.2331

Table15. 8 At B 5 5 FERIBEOREDHH

Relative growth between the body weight and the uterus weight
in the nulliparous voles born in May, in August.

$%ﬁ§x ﬁﬁﬁﬁi%y
S TR i g g B o @R & R
Phase Year Ms;; g‘ﬁdy Megvr;ilgxfletrus Allometric formulas
€:D) (mg)
L fm 1973 1, 2656 1,0293
ncrease
log 9 = 1.703 log x — 1, 0673

Decli 2 1974 1. 2300 1,0864

ecline :

@ KREBERDORELK

6 i) 5 5 ALBEOTEIN DIy, FEREKBETI CENTELEL ST, 1974405 A
HEREOHEMRER Y, log $=3.044log x—2.2927 TH D, TORT HobINIZRECHFI, &
H20g TFEEEN 46mg, 25¢g T93mg LS RBHAF SD L,

UL, 8HicizadL, Table 16 itRg L), FRMCIHANTERZSED SN 1S, F
EoRRIEA I SN,

® 5ALBOTFHEGKRE

5 QABOVHKRER, Table 16 0L BHTH 3, HOUNRAMEKOELRESS S &, 1973£0
AEBERBEEDI VY, EEERBEOEERMEESTEE -8, 1975 E0ZHE ORI K&
BOBE oo bDEEZOND,

~7%, KREBBEEOFGRETIE, 1974 F L 1975 FOMEEMSLNE {, EXRMREBOBSHEHLE DI »
ZHOPRKTHZEMTELD T,

HRRBEEROFEEREL, KRBPEROZNEEERSFITHET 5L, 6 BOVHRB KNG
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Table16. 5 A £ B o ¥ #5 4k =&

Mean body weight of the voles born in May. (Unit : g)
x\\\\ EMonth 6 A 8 A 9 A 10 8
X Dizf}ision " Sek 4 o Jun. Aug. Sep. Oct.

1973 21,3+ ? 21,0+ ? [240x+ 2

dﬁe 1975 225+5.4|222+1.1| 245+ 2

B B 2 1 4K 4 {k Total | 22,0+ 2,7 [ 22,1+ 1,0]24.2+2,4
I\itﬁ:’in{f ﬁi 1973 18,0+ ? [27,5+8,6|260+26|255+ ?

pregnant 1974 17.4 £ 2,2 | 22,5+ 1.0

Female 1975 224420235+ ? |253+4.0
4 fk Total | 17.6 +£1.5) 23,5+ 1.8 [25.3+2,1|25.3+4,0

1973 14,8+20(21,0%£1.4[223+256

it 1974 12.0 £ 3.1,

* K RO Male 1975 173+ ? | 20,0+ ?

Iiéifigiﬁ 4 (&K Total | 13,8+ 1.7 20,0+ 1,4(21,5+2.1

nulliparous 1973 16,0+ ? |18.5+2.4|19.5+ ?
Female 1974 12,0 £ 2.5

4 (K Total [ 13.3£3.0|18.5+2.4]19.5+ ?

BEBBHONAKTT, 8BL98DEALKT
tog 12, BEFHERESED SN - T,
HiZE 0 Th, BRREDKY, ERELEE
SERIITH ZEBTERNY, BANICEHET S

AdJusted means of testis weight (mg)

ool . &, FRAICE WMEHEERZH T Shith -
R foo LU, MERMEKE REBHEOWHE O FEE

07 EEHFREHTHET 2 L, EREGDOFHEKE
i B8 HLSHOIITREL L 51,

o5}

3) 6 H&H (K» OBEOHLF

; Fig. 25 5L L ST, 6 AEROKRS
o3}

ﬁ ! i, MAEEDULTUNICRBAT 22 LR TE

5 e ¥, KB Rl REBEOIIBET 5

H Aug. Sep. Oct. Nov.

8 5, TITR, BMESEmL D RoBEEkE

Fig. 40. 6 ALROARRMBEAICH Y 548 BALT, K, Frid, REBEOREDH

EEHEANEREOEHE(L _

Seasonal variation of the adjusted FEBET 5o

means of testis weight in the D FEBMEORE L

immature voles born in June,

8 A% 5 11 A ETO REBBEEZRD HMRER
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TRERETHET 2L, HHNERZSEFOONT, o0& FOMHMRRRIL, log = —0.492 log x +
1.5194 &18 5 72,

RIT, RIRBMEERPBEELI8 A5 11 BETOHRMOUNT, ChoOBEADENERL, AMTE
DEIREMATI20EBRFTLIcE A, RBEED IBELF KN EEZSEY SN, 1% Fig.
40 IR L7, BAREBEA L9 AL 10 BOMICIE, MEMNEERENEDONE L 728, 98, 10
ROZAERE, 88, 11HozholoMicld, MANFREZSED o, ¥/, 8AL 11 AR
iKid, BEEMEDONIT -7,

@ REBEORRLE

Table17. 6 A A B REFB RO KRR OHF

Relative growth between the body weight and the uterus weight
in nulliparous voles born in June.

YHkEx EBHTEERY
lo log

Z # M i M g H o ok B R
ean body | Mean uterus ;
Phase Year weight weight Allometric formulas
(g) (mg)
im - HaTE - B 7 5 — —
Increase-peak-decline | 1973 1, 2847 0.9137 log # = 0. 821 log x — 0. 1410
1974 1.2522 0. 9639
> A
Decline = log 9 = 0.821 log x — 0.0399
1975 1,0768 0. 8685
Table 18. 6 ALEBMORBEMEE S REBROFGRE
Mean body weight of the immature and nulliparous voles
born in June. (Unit : g)
H
Month| 8 B 9 A 10 A n_ A
e £ Aug. Sep. Oct. Nov.
Se Year
1973 16,0+ 2,0 20,4+ 0.6 21,8+ 1.1 21,7+ 1.2
1974 16,6 £ 1,9 19,1 £ 1.0 20.8 £ 1.7
HE
Male
1975 14,2+1,7 18,1 £ 1,2 22,5+ 2,0
42 K
Total 16,011 19.6 £ 0.5 22,0+0,9 21,2+ 2.0
1973 148 + 1,4 19.7 £ 0.7 20,2+ 1,0 19.8 £ 1.3
1974 15,8 £ 1.5 18.5 £ 1.0
Female
1975 15,3+ 7? 18,44+ ?
£ &
Total 15,3+ 0.8 18,0+ 2.2 20,2+ 1.0 19.8 £ 1.3




— 50 — HEARBEHERE $£2715

KREBKO HERERE FRETHET 2L, EEEHTERRICBHEHNEEZSRDON (Fo>
Fo.a), Table 17 &R7T XS, Zo0HEMERERICEIIN, 2%, 1973 FDOFEERIT, 1974
FLI5EDENLLDHOLITNI NPT,

Ric, REBEBEFELE, 8 A5 11 AXTOHMOLELT, ThoOEEOTFEERSL, AR
EABERETEDERH LIECA, E0FED, AMREBEARELSZED SNEH T

® 6 ALEBOFIGKRE

6 AEBORER, TRREBEOFEEEIR, Table 18 D& O THB, HizkTid, ABNFE
BRESERES > THWRWESHHDT, LB T30V KRETHET 5 &, FRMIC, 5
HEREEMFED LN T,

DEI, 3FEMAEHDORMNFEHRELES DL, AL 10 AE TR, bTLRBSEENEML 3,
10A2511 BETR, AEOHMMASTLICELELR,

BN TH, BRNZAS A CTEORERERE TR L0, HINERZRED Shilb -7,

3FEMAHOANEERETIE, 8AL I AOMTREDHMMBA ONAIZYT, 10APSIIAZET
13, E&iELx,

49 7THE#H (K) OREOHF

7T RAEBOREHA, TLRREBRORROLSTERFAT S,

@ XKBRABERORELE

REABAOHEHRERE FRETHEBEL AR, BEEHEAERICE, HHNARZNRD LN
(Fo> Fo.0), Table 19 &7RT X351, ZHoOHEMRERICENsh,

7TAEBMBEFRELI AL D 11 BETOHE[ONNLT, o RERBROELERY, ARlicEA
RWENETI0ERFUAER, FOFELCENTY, AMREREBED ONED T,

® REMKORELE

KREMEOHWEERLEREDTHE LR, HINTEENED SNIh oo REBROERR
ERiL, log 7=1.064 log x —0.4850 &735 572,

TREBRBERLIZ AL 11 AETOMBONEHLT, REBKOFEERS, AllKEDIIICE
T 2EREFLILECA, EOERENTS, ABKRERESED 517,

® 7ALROPHLE

Table 19 7 AABARBEARORE O HF

Relative growth between the body weight and the testis weight
in the immature voles born in July.

FigkEx FEELERY
lo log

%= & M o B ; B R E X
Phase Year Ms:;gtfﬁdy Me‘;.gi gtﬁins Allometric formulas
(8) (mg)
Hin - ¥ I8 - @A 1973 1. 2897 0.7788 log § = —0. 111 log x + 0. 9220

Increase-peak-decline

1974 1, 3197 0, 7967
& log § = —0.111 log x + 0,9721

1975 1, 2948 0, 8573

b4
Decline
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Table 20. 7 AA:BRRBMERK S REREKOLEERE

Mean body weight of immature and nulliparous voles born in July.

(Unit : g)

A Month 9 A 10 A 11 H

S Sep. Oct. Nov.

Sex 4 Year

1973 18.4 + 1,6 20,1+ 1,2

1974 20,9 + 0,

ﬁ% +0.7
ale 1975 159+ 3.2 21,7 £ 2.1 19.7 + 1.6
£ {k Total 17.4+ 1.5 2.7 £ 2.1 20.5+ 0.6
1973 18.2+ 1.6 20,7 £ 1.3
1974 19.6 £ 0.9

Female 1975 16.6 & 4, 4 19.4 £ 2.5 16.8 + 1.3
4 ik Total 16,6 4 4.4 18,9+ 1.4 19,1 +0.8

7 AEBORBR, TRREMAOFGKEL, Table 20 0E B0 TH B, T, 11 Aorkins
Z55TVBDT, ThTHET 5L, FREICBHINHARENRD N7,

AHOANFHEETH, 9L 0 A0 FRENED SN, 10AL 11 HORicid BER
BRDHONE P o

TiE, 19754 11 AOFEHERER, 1973FEE I94EQEN LD oI /NS o, 1975 4EK
i, f, HEE S, 11 BOFEKEN, 10 HOENL V/NX R BERNA Shi, Chas, B3
VYT VT ORBEOR, ThE b, BOPRKBT ST AABRORERRIKIZ OB OrZHLHICT
BTEMTENE o1

3. NEEFBROLETEE

HEERBESOOFRWIRERE T8bb, B Eff, KFIKbD T, £hEno4sERLRRT
5L, Fig. 4l OX5icits, CCTHRLEFERLE, HEH (Fig 16) ot 2 @EROEHH
DTETH 5B,

BRAEERETE, HEANBRESKAINTHOT, HE, FHBRBOLERLHETECE
BTEI, b FwYRTE, Table 3, 4 2B\ T, hRL SEMFBRELHHBIZINIITNS
BWieHit, TP oEINCEFEROBER, HFTDLBNEEL S,

Fig. 41 24T, ETXM LR, TNTOMBEICEETIRRE LT, HEKPS, BUHTE
3 ETCOETERY, BRI BLTILETHS, b FevHicdd 5, COBHOFHEER
i, BFH23.4%, EFH18.5%, BKAF15.7% L1380, BIBBEEEL -, —H, BRBERTO
PRI, FFH138.0%, HF0333.8%, MAM0.5% L10D, CITHHEFBREbEP T, &
72, MFOTHEELRNBFPEFOEND L HAT, ELIBVWCEMBEREEN S,

BUDTRICH»ZETOEEEEFERS, P YREBROBEREOHTHRT S L, FFELEHFT
i3, BRBEFROFHEOH, KETE, SO, BRAOEEOLMEN, EEBHHEO, COXH3E
BFEEDOBVY, Volkly, FARERIKEIZ 6D THE0iE, CCTRANT I EBTER LT,
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(%) VD N (%) N
o o TR FT RS ook HREHNEE
sol &F sol- 1973 -
Voles born in spring >
60 60
40} 408
20 20%
oo 2
(S T T Y 0 T T N 1
RS Aug. Oct. Nov. AR Aug. Sep. Qct. Nov.
At the birth At the birth
100} 100
N\ 1974
8o} 5 80 E vores o
L Voles born in summer R oles born in summer
60 60 \ OO0
a0k 4 1973 3
\
20¢- 20 Yoo __0
|- Y—
0 T - 1) of T T T
By Oct. Nov. HAER Oct. Nov.
At the birth At the birth
100 100}
80| AT 80
Voles born in autumn BfF
60 60k Voles born in autumn
40 40
20 20
0 o
HAER Nov. R Nov.

At the birth At the birth

Fig. 41. % 4 {H K B o & #F =

Percentage of the survival of the yearling cohorts.

BRLEFOLERIT, BYCKEL, 0%k, BLAHITY - VBOTAEAIRZ, BEAREHHE
LBREL, COFETHEALTH -, AFEEZOLOR, FiLL > TREEFH LK, Fig. 41
i, ZOEBED LRE FENSBTRLTS 28, CnoDAERE BEBESHHEE DMK, —E
OBEFEMBEL L ONE D T, 12, BFTR, BN-BEBCEFERSTAEHTRLL S CRETH
Slct EMEHEN B,

VI EAHC BT 2 BEEFHERBAEOREOLS

L ABSRES B ETO BLBRICHY 2 BAEEKROREDHS 2, MEMEDIELE & ASBRIC
»50ERET B,
L X EEERREE ORE L8
D % .
11 ficks ) 2 RBAMEED REL SAERO ARRERL XM THET L, 7TEMOBET
HEAERICIE, SHNERESED SN (Fo> Fow), Table 21 iiRT & 3172, F>OHEMRERIC
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Table 21.

NRKETIZREBABRORED f£F

Relative growth between the body weight and the testis weight
in the immature voles in November,

¥i§1ﬁii x ﬁﬁ%ﬂi% y
= B M Mean 5 B st o o & R
ean body | Mean testis :
Phase Year weight weight Allometric formulas
() (mg)
1958 1.3018 1,1323 log § = 1.736 log x — 1, 1276
m
Increase
1963 1. 2605 0.9109 log $ = 1,736 log x — 1.2773
1962 1,3378 0, 8844
B - o — _
Decline-latency 1960 1, 3478 0. 8853 log 9 = 1.736 log x — 1, 4545
1964 1, 3235 0. 8005
Peak 1959 1. 4207 0.8635 log 7 = 1.736 log x — 1. 6028
Table 22. 3 AL B 2 RABEABFHEORE DMLY
Relative growth between the body weight and the testis weight
in the overwintered male voles in March,
ﬁiﬁlﬁii x —‘Fiﬁ%ﬁ.iﬁ y
&= ® & o8 O et % £ R
Phase Year Msfer;g?ﬁdy Mt‘:igtﬁitls Allometric formulas
(&) (mg)
# bil 5
Increase 1959 1. 4908 2.3420 log $ = 3.026 log x — 2. 1692
1961 1, 4120 1, 4612
- . 1962 1, 3761 1, 2909
H - R - 2 .
Increase-decline-latency log y = 3.026 log x — 2. 8115
1963 1. 4480 1, 8292
1964 1, 4035 1. 4944
o ,
Decline 1960 1, 4252 1,2277 log 3 = 3.026 log x — 3.0850
HRlT AT EMTE I,

Table 21 T3, B ELEHNOREORFABEMICKITEC ENTEII 70,

B, WL

- EEE, wEROEN LR, PRICKD T3 08T, COFE, BB TREEENL L,

HTEIRICRIETH » 7o,

3 AOWABKERICHOVT, EOREST5 &,

6 FHIOEEFGBAERICE, HHHWFEEDS

FDHN (FolFom), ZODEMRERNICERT 3 LB TEL, ThdDEMREREBAKETR
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Table 23. 4 At B3 2 MAEABEORE
Relative growth between the body weight and the testis
or the testis weight and the seminal vesicle weight in
wintered male voles in April,

ik [PORLEER EZZE T
log y &ED REEBHEROHENEER y (F 2
Zz ® M % | Mean bod log | Allometric formulas between log
Phase Year weight Y |Mean testis the body weight and the Mean testis
(gg) weight testis weight weight
(mg) (mg)
1959 1.5737 2. 6850 2. 6940
# m
Increase
1964 1.5124 2.6065 | log 7 =0.600 log x + 1.7191 2. 6065
. 1963 1, 4686 2.5910 2,.5910
g%
Latency
1962 1. 4460 2, 4485 log § = 1.912 log x — 0, 3163 2.5117
1960 1, 4901 2,2962 log » = 1.912 log x — 0, 5529 2, 4490
N
Decline
1961 1,5172 2.3917 log # = 5. 138 log x — 5. 4037 2.5705

fad AEAEBOFHE Mean value of all the testis weights

1.
2. 200mg Pl FoghEREOFEE Mean value of testis weights more than 200 mg

Table 24. NB BT I2XEBEOREDOLT
Relative growth between the body weight and the uterus weight
in the nulliparous voles in November,

EiHKkEr [EHFEERY
1o, log

= B M E | Means B & R
ean body | Mean uterus ;
Phase Year weight weight Allometric formulas
s) (mg)
¥ In 5 — _
Increase 1958 1, 3350 1,2983 log = 2.892 log x — 2, 5625
1962 1.3185 0.9611 log y = 2.892 log x — 2. 8520
1960 1.3318 1. 0030
W0 - - (i 1961 1,2410 0. 8911

Increases-decline-latency . )
og 9= 1.231 log x — 0. 6364

1963 1.1916 0.7614
1964 1.3197 0. 8945
1959 1,3914 0. 9642 log § = 1.231 log x — 0. 7486

Pzak

CBFRTDY A&, Table 22 O X ST - 12, ZOHERIT, 1964 FO MM, BAH, SEHosn %,
REICX T BT EBNTEE D788, BURBPHORENTH > Th, AREBEED 1960 FOKE,
HOEDZNLDHOHICENTHED, INEXFTECENTE I, Efz, BNPD 1959 FORKELS,
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DHH EXICERTH 1o, HOEHHOZNL L
weight, PRICRAT 5 C EBTER,
the over-
1 ABY 2 BAEERBRORERR, HiS
%gﬂ?fQ 7 EHERLEROSERD Sfotedh, RELBNLER, ELERBEIHEHDD
QI A== _ .
M log . Alf(?r?e%ic formulas between EBDOoOEMREREHEALT, THLENE
n:lalxlr ess?critla the testis weight and the KEREAT S &, Table 23 0 & 5 11 kB 4o
weight (mg) seminal vesicle weight RZATD < ALY =
n 5,
2, 4956 log 2 = 0.983 log ¥’ — 0. 1526
WokERE i, RESBAEEOHSRE
2.1842 log 2 =0.983 log y’ — 0. 3727 REHDE, FHEEIEN, 19604, 1961
4, 1962 £ BHERIKIZ, HoSH B
1, 9975 log 2 =10.983 log y* — 0.5495 ) )
D onfods, EHIEEIHEA TV, 1959 4,
1,6176 1963 42, 1964 &£D Zh Sicid, O BHN
BEDoNE DT,
13095 log 2= 2.247 log ¥ = 4.1250 Lirl, EOQRMBERTS Sba Nl
1. 7744 BRABE TR, BN 1959 £18RLEATED,

DT, 19644, LT, 1963F LS IEEIIC
e ntco BHETEEND BEAAEHIOD 1962 4 L,
BAOWD 1960 4, 1961 £D, TN ENOHMIE
BEICE, MEANEEESEADONEL, CNSERATELBTELE L1,

2) i

N Bk 2 REBEROKRE L FEEROHMBRREREILIRAT CLET 5 &, Table 24 )KRT X
SURRLST SN, HDICHR S ENRERE, BEABEEHELEOMICE, HohrBBEAEBED S

Table 25, 3 Hie B 2 HMAEABHOREOL S

Relative growth between the body weight and the uterus weight
in the overwintered female voles in March

ﬁ%ﬁix ﬁﬂﬁiﬁéy
£ P}%se " Y?ar Ms:l;; g‘l)ﬁdy Mezvlvrzilglﬁrus A*ﬁojgtri%z fo%mu?;s

(g) (mg)

%Increaseﬂ” 1959 1. 3762 1. 2443 log 7 = 1.827 log x — 1.2700
1960 1, 3932 1,0220
1961 1.3733 1,0678

Incrﬁgg:ciﬁ%{n;ﬁﬁency 1962 1. 3410 0. 9485 log 7 = 1.827 log x — 1. 5234
1963 1,3787 1.1307
1964 1.3389 0.9612
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Table 26.

HERBRETREE

4 At A EEBREOERE

Pregnancy rate of the overwintered
female voles in April,

T ik 2
£ 5B M # | Pregnancy
Phase Year rate
&
1 m
Increase 1959 35.3
1960
1961
i - B - B
Increase-decline-latency| ' ~°2 0
1963
1964

#3275

N, 1958 FE0HMPOTEEENRIAEL,
FEHOFEEENE SN -7,
3 Btk 2 A BEKBHIC O\ T, RkOHE

9 5%5L, Table 256 DL DT 5120 TDHRITE
3k, 19594E0#MEO FEERE, ¥hn-BL

~EHAOEN G DMK, PSS BNNBR
Woi, 1999 FEDFEERIBRE LT,

4 Qick ) 2 A ERBHORRE, FIK&-T
K& {ERL, 1959 FE0mBicid, Tk, 35
% OIERERSHIIL 72 (Table 26),

TERBRICE L TORRVfIC, RELTFEERD
HYREREZHEALT, 66FHOFEERETZHET
%%, Table 27 DX LB, CORTIE, N
HOFEERR, HWOoEHHOZWOIDSHLR
K& To. BIEHO 1963 03, B - Bl

PODBLT, HINBICOSFERRBEZTR L. T, BOPHO 19604, B - BRI o0 LT

BHNSOTFEEEETR LI,

LIED#SR, MO 1958~1959 FiC 6 (f A EARBEORROLTIEL, MOEHHOZNL LW
PICEB-TED, 11 Qb 4 A ETOBEAEET, &is, BROBMESED, B{EMEHICEA LK,
F7o, HBIH - BB D 1959~1960 FIC B 1) 2 BAERBEOREOMLS E, BEE R, WAL
4 AFT, &ih, RESEL, HOoEBHHOZN O LENTRERBZEHEESHHEDT DLl

Table 27. 4 HiZx Y 2 HMAEARBEOREDOHEH
Relative growth between the body weight and the uterus weight
in the overwintered female voles in April.
VEEE: PETERR
£ & 4 3 og og o om B R
Phase Year M?:igtfﬁdy Meilvr;i;;etrus Allometric formulas
(g) (mg)
1959 1, 4531 2,1380 log ¥ = 2.440 log x — 1, 4076
B il
Increase
1964 1. 4110 1, 8638 log # = 2, 440 log x — 1, 5790
= e .
Latency 1963 1, 3772 1, 4395 log $ = 2. 440 log x — 1, 9209
o . 1962 1, 3501 1, 1545
Dﬁu’;e:l‘;eﬁy log § = 2, 440 log x — 2. 0970
1961 1,4158 1, 3576
Declinew 1960 1. 4494 1, 1968 log ¥ = 2. 440 log x — 2, 3397
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Fig. 42. BABRBRICH T 5 RLEEKBEHED
R E

Growth curves of the body weight for
the overwintered male voles during
the overwintering period.

2. EEEORERE

11 B 5 BHE5 BETo BABRED Eigk
EDREMZ, Fig 42, 3 0EBDTH 5,
Hozhit, 5 BICHFELLFEERBEORS EH
5, A, B, CO=Z20 RERMSXsF SN,
T, REMAEXSTHLBTEELP 515,

MAEARBEED A B3, EnHosoT,
11 AORATIE, FELSBDOFEEKRELRL
RUTRE B -icd b oT, BETT
DOREMNERTH -7z, 5 ADTHERE,
41+1.5g &), OEHHTRAZZLDT
FIOREILEIGEREITS 5 72,

B oPEREHERE, HnfiosoT, AR
LELEHIR, BETTHERICKRE LAY, KE
BnEs A RED D2, 5 A0 FHEKER,
36+1.58 THoo UL, CEDIEEREHN
&I S DR - T,
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Growth curves of the body weight for
the overwintered female voles during
the overwintering period.

Table 28.

5 Rtk 3 BiRMEEOFEEKRE
Mean body length of the overwintered
pregnant voles in May.

% Ban| ¥k E

v umber | Mean body length

Year of voles (mm)
1958 13 11,7 £ 3.5
1959 16 120.5 + 3.2
1960 5 112.4 + 2.9
1961 8 1115 £ 4.7
1962 14 112,0 £ 2.5
1963 6 1115 + 3.2
1964 14 115,2 + 2.5
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Table 29. MAMAEHEREARDOBLR L AARKETHEE OBFK
Relation between the percentage of overwintered voles and the
phases of population fluctuations during the overwinting period.
nApmKR | sAomuy | BEF
E #H M F A (B) % of
Phase Year Number of voles | Number of voles ov ervgintere d
in Nov. in May voles
1958~1959 51 45 88.2
b m
Increase
1963~1964 45 26 57.8
1961~1962 67 32 47.8
= i
Latency
1962~1963 81 24 29.6
1959~1960 121 67 55, 4
/b
Decline
1960~1961 46 27 58,7

CHOFHREMRE, BOPEEEHCEETS607T, A, BELIRELY, BETTOREMNE
WU, 5 BDFHEAEDN, 30g FIRICEEE -0 L TARKEREMID - 720

—4, BIZB0TR, 11 A5 4 A ETOREBKOFHRBEREMBR T, EHHEE OMICKER:
BRIIED SN p 7 UL, Table 28 iiRL7, 5 ARBY 2EFEEKOEEAEIRE, £HHE
ICEORED S, FNPD 1959 £ FIEREIL, B UEMPO 1964 £02h & ORIt EEE
B oTed, COMEOFHREL NS OEOFEKRE L DOMICR, £ ohIENERYD
ohtz, ’
PEDEST, BABRCEY ZBABKBORE S, BAKETEEOMICE, SHEIEGESEDD
n, B, BAEEBORESERICIZD, EECKETATEERETSTbhic ENHSH
AP il

3. HEAESHRREEOHLTE

Table 29 iZid, 11 A bHE5 A E TOMAMRBOBARE, ARNEHHEOBESRLTHS
5, ZOHBICIIPPHENS 5, TEbb, flossh, 11 BO@EEME, 5 Aoehid, HLllx
REZOOPHDBHTH D, Lichi-T, MECBT 2EAEFOEMEINNE > 2 ALEREL:
LT, CORIRULEBSTHTHELEEHD > TEL, COREDL LI, TOFREAH DL, 1958
~1959 SEQEMP DMLY, MOEHHOEZNOLDEL T, T, BUHOHMARSEENO £
NLYVEDP-TTEBEBEINS,

X % =

FE b Py RRRLFRERIEROZOOFEM T Y Y F 4 X L OBEKEDHEHEE LR,
PEDENEREING,
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1. {BEEoEBEicowT

JLIEEOERMIC RAE L TV Y F AL O KEEY, BBXEZ6HETLETH- 2L, HE
(1948)12, TV Y FX X I DRBENCERPTRETILDEEL 1, 20%, TV YFRIAXIOK
RECEANMEDSE 20 E D PR ENY, ThEEIFT L EMNTEU L -0,

UL, Bick2EEAKRABTESRILING L, ERAKROERYN, SHNEHHYSHITRD, X
REEEZRECOPVCENTEZE I 5T, COLIAMEORBEDOUHT, KE (1960)% i3,
TRTO BYD HENAFED BT EBHTHEVIEH 2 REL, M (1962, 1974 L FA
(1969)18 BTV ¥ F 3 X I DN TEDEITRZERL 720

Kress & Myers (1974)% (3, AL H © Microtines OEEBETARIEL T, EEEEMNCTD
OEAHH 5T EXBD TN B, VLD, BEOKRET, $H0EDR, FENRRETEZ, V-
T, TYYF X BB, Keess SHHEHT 5 55 SBRNAREDSEDBIOTESI BT

IV FFRIOHER DO TOAOMER/ 7 # — 2 —Tld, BROKRREOTEESEL B, C
NEREKEET B LB TEROS, Bick 2BEBEERESELL 2 L#oBETE, =/ vF4
I OBFFEHABEORZITIZEA ERL,

DX, BARBBSICONTOERETTS, Kress & Myers (1974)% ok % &, Currry i3, EEER
LE=-0H, H, G, M icfi3|L7z, Fig. 5 ICRLATV Y F 4 X I 0EKBED L, BOIKEL
RS RIE 2 TH e D, chid, Carrty @ H BB/D N T2 D EEZ SN 5, FIRFBHM
BREET AL/ Y F 4 X I OEEKEESH TS, Carry © H #EDE R (Fig. 6), CDE3hiL,
— R OBATICEFBERICETET 2 MBS ERIN T 5,

KETICEm L - BEESBABETRESETI TRA L, 3%, 3/, 2 oEEEENIEE 2
BAEEEE, 83, BEROBEBEHHLRETARZL®, COREFREFEHRFEDCEEHRA
L OBES, CCTREICN S, FEROEHER, 2T HHALBETM ER 0RO PED, KRL
ERRTDHCLRBEALCHMBTELY, REEEFRT DR, B% M RO STHERNAR
RERMCELLEINEE 580, Lrl, 20X BEHNBEEROEHEROLTHICEEINLTNS
HESIHLOEETHY, TAEEALLTINEL SV, BEDE A, TRERICE D - THED,

Mryers & Kress (1974) 3%, ~&2 3 X3 (Microtus pennsylvanicus) BEAEOEBNES 2HHT
6ubf,@%ﬁﬁ&ﬁ%ﬁm@%ﬁ@ﬁ%&%tb,O%@k%ié?MT%C&wH%T%6C&%
BREL T3, KEic, Carrry 2388E U 7o Bos Microtine BHAFHICEET 5 &hid, choDE
DR CEEBEBOTAET 2 L IEFCERSERLCLETHE, T/ ¥ F 4 X IEERFETIE, BOHED
EHLBROIEMNIC, BFHEEVD, SSICEESARESND 200, BEREEFHOTFHIR T IITERE
WKISBEEZ 5,

2. {BHEEEHHEEBECOVEIVYFRXIORRBRICOWT

LYY F A X I OEGBES R, BN BE B EHOE-OEBKS IR, choDE
BB DV Y F A X I OREEEE, BE, %, £FEOED OEKT 5,

D R B

VY F AR IOBEEABEHRCENT, RREOENSEGIZ- X DHEDONDI, 5 AOBAEK
HORER T Th-7- (Fig. 34, 35, 42, 43; Table 13, 28), 11 755 HEToO MABRBICE T 5
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BABREHOREDLFIC, HEEHE DOICHLLIIRODD -1z, BT, BET TREMNERICT
bhidily, TNLHEHTEHTS AOKEICHSHEENSBLED, FHRED XEVBEMHORER
&, FHREONSVRD - ERPoRERE K& n: (Fig. 42), L L, HORERBORET
12, MEREBHBEFT OV bDRS LT, FOELIBELACRUKETS -8, TRBEORE
T, EEBESHLIEUOVTELL, BNMo 5 AOFEEER, B -E#ozni LI
K& ote (Table 28),

LirL, Fig. 34, 35 HBBHOHRE I, 6 AOMAEBABOREERE, £l FHEREERHE
THETZE, LRAEORXIELUTEHLKL 1959 EOHNFEOENETEZ, MOEEHEOZN
5L OMICHEEBREZNIEALRDENE AL o1, 2FD, 2hid, TSRO 6 AItA > TH
FEEBICHERENLNLEE, AP 6 Al CTORAERBORRIC GERENZLALNELS
LV EEBELTNEDTH S, £5KETHE, 5 ABY ABRAERBOREDENT, HinH
DOBESFEEBDBAEL VBB LE - T EEBERLTO 3,

Krens & Mvyers (1974) €& 5 &%, Hijn - #5TH4 T Microtine DGR ENA S (L 3HRE, §
TREBLINACODTHS LB, COXIVRREFRTIFERE LT, () #MM-wEETEISHS®
DEVH X3 D 135D EEBAKOREISA S 152, (2) BN - HTEA OB O R
DEELDBRIRET 5, (B HN-wERCET ZRECEAREBBOHEOENL D B BICK
L85, DED2EHTTOIN, TV YFHXIOBABEABORED, BMPO5 Bick {Itksl
LBERIL, Keess COFE2D0FREPICEWELLENTEZDLEEL LN S,

2) ¥BIEY

FRBEBORUPOEERERTH 5 HERE, FEHfoREs, $REHAO AVERRMEEKY, FEK
REOZ2DERTREINDGD, OS5 BEERREKRZTREEMICERE LTREIN, ThDB,
PR Y RAK © EEBEKERBRAERO £ EOMICRELOE VDS - DT (Fig. 13, Table
2), TCTCRABEGHRNFERAKEFER L, Lk L, FEBRRRIZENBOFICK X {153 EAH5D
ohtcc &5, Kress & Myers (1974)% 0k HiE, CNEEHELTELTI WD ES D, E5ICHE
BURESVETHEEEL B,

HEES E BERETEE O —EOBFENRD 5N s 5 (Fig. 16), 4R, FHEBANER
D 2OBRICHEERBEHE L OMIK—EOBRRBETNRERLSBNRTTH S, Lrl, HEHIZE
22N DO0ERE LT LEALEI R HOTHRE b o7, HEREEHEED BEX L 0RBERK
i, r=0.622TdhY, SFIGEEREEEEEOBBEHRKIE, r=0906 L5200, BHFEOFRLDKE
BERIKL-THEEDEBEbNE (Fig. 17),

B2, 1961 EOKERMIEIZ, B oEBRcB 2 BBNBHEICS - 728, DL X OB
276 BT, 7THEMOBEEOUHTORROKEMPER LY. (Fig. 19, UL»L, BESGCREEK
RBHEEOELRDP DT, ZOPEOMERIEINPOL S L2 SEh 1 (Fig. 16), 2DES
I, BREBET S BEROUBENRBETHNE, £hd, 20 FEMPOEICEMRT 2, T4Hb
b, —HOEEKIITBE ERMEBER AT 2 & 20, ¥MEHER (ED 2 EEREE YD 5 EksE—
BUAB LB L s U CREMIERE 2, 230, EAHTHEYEREEREOEMN LT V&EH
Bkt LTS, FHBEINRBICENTEIGMBECILE S,
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HEENE (LD DOEMFE, ERAHELSC L ARk, BFEERARKSEN LTI
BoHRVD 5, BEREHCE D 3 BHEROHBROLH MREICL 5o

FOPHENRTICRBLAERBICL - THERINGS, coL s, BnMERIHETR, ZOHROMHL
FICEOBED b, 1959 £DEMN - BIEHICIE, #, M bic, 4 AICERHERBERSh, FIE
LV 1 ARCEEMEDVER S, 5 AL 6 T3, 19584 L 1964 F D MM 1959 £ L RAL
X, BEAMEAEOTNTHEIICERL, AR EMERSER SN, LrL, Bdlhic
i, HTIR, BAEREOTNTHENRRBREICET S EBTET, €0 40~60% I HRIEE B
EETD, REFOEHMEMBHMENI . T/, T, 6 Aiid, ENACBEEEHNI S92 E
TURY, COEEDERHERZEHLDTUNIREDTH o1, 0D, BEFPANTORMLEREICE
% HEEREERIZ, BINRCE <, BSOS e 28RN 7,

DEI, YEEEBSERCE > THET 2B LKOEEEFI OV TR T 5, =/ ¥ 53X 10K
HEHIBNT, YEBKBOREBBERIIE 2, £NE SHBICIE 301, £ ORIKETHIEERNC
IR @ < EIPITL > TRIESN TV, 1958 45 1964 FORIMMICI, SEREEBIOMAITER
BEEAEBHNTOE DY, BFORELZT TR, KiClk, BEFORELFEEICRERAICLD, -+
iU KRS NERERSER SN, BIARNIKE, FFERAERBOKREER CEERBE S, £
DY EITEHETNE - SR ENB D - 1288, KICE, REFTNSLERERIET L BLHE
EREEC X > TR S M, BT, $HEEEICHRIERIE < e, BFOoRESHRBICID, £
DI=HIC, RIEZTHENONSOEEERREFICE > TR SN, COBE, BERKOBEFLEI
Ui BIEgERMEGEIR, BmfickEdmiies <, BORicdEdnicdiis -7z (Fig. 26~33),

Kress 5 (1974) ek 5 L%, BINME T, UFEEEBRERCERILD, HEFEDNH THEMES
TS ERDE S50, MEAPBOHETEIRRELED, YEREKBOKREME, HEEDLHTHEY
BRHIE LTV S BIIRAT 2 EBRTNEY, chid, EBORRLEZLIK—HLTVE,

N & FoE

HABRICK T 2 MABKBEOEFRL, TOFOBEEEMCRESEEERITHOETCEET
b2, bborA, HE Q9690 HBIEHTI LI, TOEOEMERE BHT 5L, BOBMAMEAK
L, ZOFEORKERME ORICBEEEARIED SNV DS, BAEXBOEFRY S TIRIEKEE
BERELTRTSTHS, L, TOFEOEMEPLEBERTE AU 5, BAREEHSVIZEASRE
I3 AEEbREVSA D, BOBAEEKRKE, TO0FORMEBHEORETIERICEEICRL S EEL
%o .

Table 29 &% 5 &, 1958~1959 DN OMRARIL, MOEHHOETI O L SNTHSpITHED
St EEELROHEOMIKE, BT VREIEBOMLT -0, KIEEDRITE HHk < 1960 EED R
PHOBEDOBABRBEFERICE D - 7205, COEOKEEDHBERTS - 10d, BEKIIENET, &
LABRBA OB S - oo Licdi-T, ZOEDBEMERICE, BOBLAEANL D SEHIEEHOH M
HERREER LT (Fig. 16), ‘

LEMABICE Y 2 BEAREEOATRR, EREEDHHEEOMICKNOBERERL T EnTER
otz (Fig. 41)o UL, AEROEREBRB L OKENREDTH -1 b, COEBIEETIE
AORHREETHLEEL 5,
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1) BEEREEESHETFRT 50 0RERR

BAKETEE UV RERRE, EERBESHRLTRT L ADIKERTAENTE 5, Y
ETFHT 27.00F 1 OBRERZUL, KEREBOR L CHERENEMMEED 5T ETH S, BEKDEK
WIEESERTH FRERIL, BIPLAOERETHAONLCEBH 500, BMPETHTH/2DIC
3, REOFFEEHBERICT 520 TERFA+4T, FARIC, EREOEEREREBMERITTRE
1867800,

213, HEFEMICIERAL L HIETERNS, £0% 3, MAARTHAEL, BOATERLIRETHE
T, FELDBESBEREHZRBT AL TH 5,

#3i3, 4H, 5 AOBFEBEHIE RO THEECERICLLCLETH S,

WIEREZ FRIT 2 7-008KRESE, REMENOEMNED > HBFOEMIEE IC MEERASH 2L
b, EEEOE—7RKIZE, BEOCRHNRTEEERBORE I TH » THHEKBLARDOEEETBTLI
KIET 2 EThH 5B,

BAPETRT 2 - bORERKIL, KRELGROBRTNOBREHRETNETICENDI L L, EEHE
EBUTEIABBERICEEETH B,

EERETFRT 5 .00BRERI, KWEEHI—RICERICIE S, T CICSIERREE, —FH
HICEERBERICE 5, 220, CHEHOERLBHESRAICEVELSNEETH S,

3. RO%EIHIEETIEHICOWT

IVYFRRIOEEEHCHETIERELT, 27, BIKEIONIONERBETH S, 4K
BEERBSEMLTY—7ICET 5L, REROEEEHSEEITKLET 505, BEBOELEEHEERL
OHEFELENC R LTHE LB UVETHLEER, 54556 10 L TORIKDEHIER A EKE
EEFESTTHIFT 5L, Table 30 & Fig. 44 0Lk HiLi 3,

Table 30 24 5&, 5 5L 8 5Dk, 8 AL 9 Ao, ZhZhHRBERSED LNLL - s,

Table 30. RGAKOLHETEE) & £ EAEK E OHEBER

Correlation between the number of voles and the
reproduction of adult voles.

A e o 46 B R % B o 48 B R K
Month Correlation coeflicient|Correlation coefficient

in male in female

5 H May ~ 0,452 — 0.820%

6 A Jun. — 0.719% — 0,947%

8 A Aug. — 0.137 0

9 A Sep. — 0.,918% — 0.576

10 B Oct. — 0,715% — 0.872%

*: 95% Dl L OISR CHBERBMBEET 5,

Correlation coefficient is in existence with more than 95% confidence limits.
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L BLIATIR, AOHBEEMEIMNICED SN, THELE, REDE OXKMEHRASFEDE
ek > TET T3 EBHOMITE - o

5 B OHEOERIRRER L £ BEEICHEBERNED ol - kFHEER, BESLEWIEY, 1958 £,
1961 4E, 1963 EDEEKBIC BT, BABKRBHEOERED CHFIERASEE, KROXD/NSVEK
OB THNRRBMBET Ui TH S (Fig. 26, 28, 29).

8 HOWFEIEENZ, H, &b, BERNE OMICHBEBRNED bhiih - ERE, #TR, 1961
£ 19634, T3, 19604, 19614F, 1963 fFicid, THEZNBENMBEOOEHMEPGHEL CET
Uit Th b, B, TV Y F 1R I OEFEBEHIERITIE 2 0> BERFRIPEL, BFTHL
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Table 3. MUK OEMED L RERR L 0B K

Relationship between the reproduction of adult voles and the total
amount of deviation values of the maximum temperatures in July.

7 A OB B ERDISC
»oDREESET # o omRBR B kR OE
i Total amount of the
Year deviation values subtructed | Percentage of sexual Percentage of
25°C from the daily maximum| maturity (%) pregnancy (%)
temperatures in July
1964 — 96,6 83 60
1959 — 45,1 0 o}
1962 — 36.0 40 27
1963 — 30.1 . 10 ¢}
1958 - 23.9 67 47
1960 - 21,1 47 0
1961 10,2 33 25

WHIREBSVY, EORMESHICEET IBERABLATH I 00, 1, PAoOLIINTHIILN®,

BoYHMEHICEETIERELT, ThETIK, BY - RBLEBRO D OERMER I TN S,
COMAETI, TV Y FAXIDOBYUKHFL SV TORABESE I TbIEh-7ccd, 8 ADKMERIC
BY - ¥REABEOL I CBR LDZEHOHRT LB TEILN, /#, Fig. 34 2423 &, Fik
HOTFHEAENS AIKE L BFLAERREAENRL, YMEHHIEL ETF U 1961 Ficid,
i, EFHERESEMOBERMIZARLTH A EDOHERT S L, &Y - FRERIC S > THMEEHMET
L7zt BBLZONEODTH S, .

BOLHEBICEET 25REERR, BRSBEMSERINTV S, COWMETIE, BIR P FvY KR
TOEDORENSA LATH 705, THOEBRARL 8 A LAIKB T 5 REDEIMEEE - OBFSR
Fahicds, MEOHBBEFKIZBDSNEM -7 (Table 31),

%ﬁ@tca,SHKEE%E&Q%Q<m¢®¥ﬁ%E%ET$&5§HM,E@ﬁ@%#ﬁi%v
PBHEEZONDY, T, LA RKHEBACLEBENERORBNCLE, ZOL3RKELRHEDLETEH
->Th, BRUCEETHENT -TOW2EENDHD, Lkd, ThoORAERRIEDRBERELEBFETH -
REVICETH D, [BLFCK - THHBEEH BB SN2 EERE, EEINROER, 250, B
DORBFICHETINNERNEETHILEELIONEMN, ENBODIEE6DTESEL, 2T, ThllLE
DRBUTERVHBETHEEELS,

9 Hit, MOERHEEE ARRER HEEAR ZD ohiid > FERIT, EEEDO 27300 1961 F&
1963 EEDIFREN E UL BT LD TH S, Fig 11 IORINLTEORAMOERFERICIX, 0
KBAHIIERMER E RETNEER THEINTO I L DEZ D E, WERMBHOENSITRRL{ET X
HRETH 200, CORENMEEKSY, R JERERBCETHE, IAORKEOEMEH LR
BRSNS O o HEERNEDONB L HICBELEEZS,

R, 1961 4E & 1963 EDMEDKEMIEE L, XEBEN P ENICETH S, MEDERERL, 8
ACBOTHERBELERESETLCORCEDLELZ L, ANERICK 2 FEEFHOIFHIER O
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RSB C LIS, RECETIHANERRE LA TENWEAETE, MEORKEICE T 5%
BEBOENY, WHARIBERICLZPERALPRTICENTERD,

PLEOERD S, BAOKHEDICEET BRI, B LbIRESCLMELLNE, DL
>3, BEKENERTHYD, d50L21, EHELOBHITRET ZHEKORBICHET ZANERT
HBo

4. LEEFEE ERE-HE) OEEEHICEETIERIOWT

FHERR M EIC B Y 2 MEMKBEOSMIEDIZ, Table 32 WRTLHK, RicEhBREFE, %
aENTENELD, BREEENGLNRYD, COEOAHHERSE 83, Lrl, YEEBEEOLL
THEHEHEEDSEES, 4 48 (K) 5 REH (K Th-Th, BLAEKE (Ko OAFME
WEDEL, MEEBEMNCRIZTESR, PROBLERBOIVAEIL ST S,

L L, Grwicz et al. (1968)304s Clethrionomys glareolus (Schreber, 1780) TH~7: ¥R TR,
4 AABOSHBESMBARERD Thi VAP L EEREL TS, % 7, Buatska (1970)7
M Guwicz 53 LFUBOF X I THE LGB ERICXLZ L, 1966 F1, 4 BABOFSELAFEEK
BXOED -0, 1967 £ & 1968 £ T, BAEERBHOINEP 1LV IREH S,

YEFAABOSMEDICEET 2ERE LT A -FELERFEOT>OERANEZ SN2,

P, BUBIC, A -FRERE LEEABOXMTH L OBR» SR T 2, BEBRHOKMERE
BomEl s, b ABRE, 2X0REP L, A - RREBERICI > TREINALBDOTRNEEL
3, $RbL, BUAEEEMET, LirsEUCBERBOMEGKY, —FHiE, $FHESEERICOIITRRAY
EHEObTORMUT, #FE, RRBRELIREIBRICE ST - THAGORREMER LIS, B
PREFTALOHHERELSLE, COXIRBAREAY - FRERTHAT 5 LBTERLDS
THbo

b L, YEEERBRORHBHNAY - RBERTHLT L LAEL O, >EOX53RBENELI OGN
3, HHLBEFOAYTEENARE LT, HEOREKKG &Y Sl sh, ok r+a
REVBIATH - 120D, BYAR - BEFXFBOREE s Sh, BRELRRMITMELE, L
DL, COLIRBEIE, AT -FBRERKIZLVSXD D, L5, BEEEE - HLLNEROEH
KEBERLEZON S, %D, BAREE-HEANBEREZRACLTAY - XEERBHIRTVLEE

Table 32. Bujaiska & O S X, TEH & bf:ﬁ%f@%gﬂtﬁﬁﬁ

Number of voles born in different cohorts calculated by the
formula suggested by Bujaiska and his cooperators.

G "

or g

Y@ Ko K Kj Ks Total
ear

1973 210 (77.2) 44 (16.2) 18 ( 6.6) 272
1974 161 (87.5) 23 (12.5) 184
1975 108 (56.5) 80 (41.9) 3 (1.6) 191

( ) AHIIESE Percentage in parenthesis
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ABNETHH Do

LTAT, YEERBICEY 2KEEHOS LAY - XBERRK L2 5O TRN LD T LAERGEN
ICEMT 2 bDIT, RERBEE T /ZREI BRORBCOILIREORLLELNSZ, L, 2OX
SRS AW - RRERICE - TRESNE bDOTH B O, 25, FREBORII LI -
TEHEOEFERATREICZ 233 TH 5,

DER, BERENERICOW TR T2, YEEABICEY 2 SREDONGERLELEE LY
2P 5L, TRTOEBMEHIERBLT USE UEE LV AATHOTNIN T Edbh o o,

Z0# 113, Table 9 {RL7z, 8 i) 2 UFEEABMDOIEHT, 1960 4F L 1962 FORROMLS
ML 2, MECKBRTHEET 5L, 1960F3 6 AAERMNTH, 7RAAFI1IE, 19624368
EBREOMIEE L -5, TEORED WiZ 6 BERKEI T, TORE, 1960 F0HD
REICIE, 4 BMEERD6EHTTTIHFERBEN TN, 1962FiIKid, ZhBMETH -0
i, K, WHHERLEN TR -7

% 213, Table 7 iRz, 10 Ricdk ) 2 YEBABBEDEH T, 1958 4, 19604F, 1962 4D 3 4R
DOREDLFVHBICIL 5, Th o SEMOBBREHEET 52L&, 198 FI3EFH 85, KFH 125,
1960 FIZ B 78, AN, 1962FEIEMFSI08, KEFMI1BEL -5, 22 Tid, Table
7 OEFFGERO LT 3EMOREDHEET - 20

1958 &£ & 1962 FR LSBT OHMR, HBOHIARRABE L > TV B EBPSPICE - DT,
T4E O MRRERIL, 1958 4E48 log § = 4. 827 log x — 4. 2653, 1962 £E4¢ log 7 = 4. 827 log x — 5. 3843
Lil otz ETHH, 1960 EOHMBREREL, FI2E0TNE OMIKHANEREVED SNLILDT,
SEDXSRENBRERIBE SN, T8bB, log 9= —3.342log x15.8380 TdH 5,

EOOHEMERERPSPLPEI I, 198EDCEFORER, (RE 25g TEIERY 310mg i
LEEMERL 708, 1962442, KE 26g TEAEERY 23.6mg LI DFEFICNI, T, 19604
i, REBRAS(RILBAEENBIC/NNEILBEL0) REDEFTHY, KE25g TEALEEDS
14.4mg &30, 1962 F&F U X 5 iIcHER BTN 5,

1958 £EiTid, £ EBEHEMSMETH -8, EFOREE, T, HEHEAHHTH57, HO
IS EBEETR U A, 1960 4E & 1962 £iCid, £NB5IHE ATHTH -2 b b 5T, TWEOK
Ricid, §TIMGERGH O THREER LTV 3,

#31, Table 14 iTRL7:, 8 BicE1F 35 ALBEDKHT, 19744 L 1975 £ OREDOH 3R
B b, 1974EQEBEEMIZ BT, £0&%, TIEIENHIERIMEN TV, 19754
2, ENNHETE-iCd b o, 7, NEERSHOTORER-720TH 5,

H1EFE 3R, TELVUBKBRIED S HICEEESIICNEERS@SHTE S, B2, BFEY
~VHB BTG K THEEEECHGEIER @ NIV ATH 5. T80 H, UEMEEO BRI
ERVBEBELAVIL, 0L s0ERBORBECL -TR-THEENHCLETH S,

ZNTE, FEEHOMEERICA SN ZEAHOBEDE N LR, DWokDIEATHA 5P Kress
& Mryers (1974)% {3, EEEEHOLHTO Microtine OBEEEOEATRL, £7F RE, %
BEEICH LT, 2hZhERicE  BFROBERRICEON S 2 BEES, EHHEEETOOTH
BT 5EB~NTNS, £LT, #HE5E, S5k, Microtine EAROBETEEESY, by TEHED
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I TEALT 5 &2 ERNICHEID TN B,

CORETIE, V¥ 74X I BEBEOREZFEBEOHESTONTOIEN YD, £ EERD
BEORNERNT 5T ENTERND, AREIC SR BOHORBNEFERICENT, Y4EM/EK
BOSMERICMEIERSE CEEREREL TV AT L E, 1, KBRNEEETHDENRD, HEME
BB OEMIEEICIEIER S @IS O ER B EIICRE LTNE R EMLEL B &, KEEHOD
MEIERICS SN B EEBEOBEDENZ, R L 7 Kress LOBGHEEDENTSH S50 LA,

NS L TS, HEREHOKEIEEIL, BEEABEOBEDENICK > THHREMAE CBE L~
EODBBELTS, PROBERENERICL > THREINLZEDEEL NS,

5. BEEFEEHICET 3 UEEEFROEFIRHEIIOVT

BRERET 2. D0RM3, 6 AEBUROBBFH ORRAMEK E1IIRE I BETEINEN S
in -7 (Fig. 23, 24, 25), ALEMBRTH LB, 4 A4EE 5 AABROBEMR, KEBAEKE
Bt 2cEMNTERVO»? Ff, 6 AEBLBEOCNLOBEKE, TERAMEEICE S EHMT
507 EVHCEY, LLTOMETH S,

Scawarz et al. (1964)% |2, BFLKFORBROVTO—EOERET -7, W%, TP, #F
KB BRREEEHEDELL, FBEREBRG (BVRELEYRE) LBHTILESIHEHSHIC
T2, RAUEHDOS L TEFLRFORBLERE LD, DiXD, BFORBREL, KFOR
BHB N2 L0 HAE SR L,

WEi, cO—FEDEED O Seasonal generations D3 < T, Special physiological group T%
BLVIRERIGEL M, R, REL AW 2T TOBYORBTBIESN, FEEICHEESEER
BTHHCLLEMBALTNS,

AU &S, Gesczynsxr (1975) & Clethrionomys glareolus (Schreber, 1780) @%ﬁ&ﬁ(ﬁ@%ﬁ@
BNCEBLTHZO, fHick s, BFLKFTR, HELEE»DOL ST, T CIKE okl
BEbS-TNRCE, i, BRETS3XIMBOBRNBRCOBOBHZ0 LW EHD, HERBIEL
RELOBREARLCLOEERLZRAL TN 2,

BAFE AT, MAMEERE L LEBEKEREORBEOEVR, TTK, E2L{OWREVEHL TV LHET
BB pWe0w, HARHOEBBNCE - T, ThENICEBTEEN HD LS Scawarz 540, GEsczynskr
DOIEFICEE LT, SEMARBOREREEMRT I CENLETHLEEL S,

6. CHRISTIAN FHlcHOWT

BAEEMARNKRRE Lick &, ZOMEEEN, LCALEBETHE#ETI»%E Seve DX P UABICE
ETOTERFR(L LIz Caristiay HICRBEEMARSH O, BE, X, ERHELTEADONZ bOREN -
TR,

bLb&, Curstan Biid, WRAZBTORBERTEMICL T30, HAMEKEICSD 2 EENK
EHTI, THICAALEVOHRDONTV S, KRE L LFAEFH TRITEROENBEID Sh
30D, Rattus & Mus C@T3RFXIETTH-T, HLOBHENEEE7RT Microtine T3, Fl
BEHEBEOHMAIZEA ERD LR TNIZNWIDINeG,

TV F R X IOEEBERNICE VTS, Fig. 456 OHLARE K, BERLIFEONBERL O
icid, AOHEBEFRSED SN, BEEEMNKCE L - CRIBTERSEMT 5L 5, EOHBEBHNYS
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ETH 5 Camstian 3iid, T-72FELEH

= *ﬁi!&fﬁﬂ’é .Testis weight less than 200 mg otz, UL, REERICEBEHSEEICET
o T, . TEERR, TV/YFRA IBEBCEOTHE
gow T : . CALESICHBCENTEL (Fig. 10, 11,
E . .' . . . * 12, 18, 19, 27, 30),

3 oz CNETOE L OFMEKTOPIR TR, HE
N A8 LTARAIC 15, Microtine I 15
& FTHROBEABICBO TS, LTHRESEESW

0.4 | MY A FRER B Testis weight more than 300 mg B1X 1 BEE DL Wb BN T B 1010mM08 80

o
g ’ ® 48)49)68)
@& o3} ® o0 pe :‘. °
?é M KEFAE U FARKE O SRR IR ICR
[ ]
oz ’ . THotee Curry ICE - T HR S Hi- =D DR
0.1 S VN N T S Y W D VR VOUU S LD B, M Zf'JOJﬁQ‘@iiﬁﬁiC@\f& < X
20 40 60 80 100 120
{B¥6%  Number of voles in hectare 2, 1£FE 28D E o Efich/ic s HEL
Fig. 45. XK EHMBBEERL OBMK GHEDRBILTH-Te DT ER, KBEELE
Relation between the relative adrenal B AMEEE D B, BT ST I & -

weight and the number of voles.

TibhzdEd kbbb, LA EHEFEHOHK
ik, ERRESICE - TR SR Sh3BANS
WZ EAERBRLTN 5,

KFet Ui Microtine DFFAMEGKETIZ, col %, BIBEEREINES, RELEHEILTNELL
MHENE0T, BLT, Caristiany HOBRTH M TREK - BBV AT L20BHOT0 200 ES
PORMBELZDTH B,

BHH LU Carstian (197D 0Bk 5 &, [RTHRE - BIBRERER, ERZLFACHSIC
BOTC, FLOBERBOBELEZERRSS ORI EB8TER] LR, #HO, CORBRIEENT 2
ZLOWECR LT [BIBEBOBBULISWERICL LSO SDTH ] LT, KBREBEKTEOH
B3, YR TERA-BEYRATLERALZINERSHVCEERAL TN S,

LirL, %< oMM d3BORGHIT, i T, AKkicE T 2RI BREBEOEE I ZHICETEL
feo LITED, VWAVARERSEAT IHFAERBETOEFRZNTRE - FIB 27 ALY THRPL &
5EFTBE AR, Curstian HOBENRSZLIKELOLND, HIL, BEELCE sl HAHEH
FEREUOWEFABKBEOEREESHOWHICE, SO R##ER, adrenal androgen, ACTH @ 7
4 — Fs¥y 7Tk % gonadotrophin DM E, ZOMOBBEEDT, B2 5K, £ OBENE
A D LB, FMEBOMRIKIE, 7, REROFAVBE B LEZFERAFLFD TN D,

EREESEMLLE S, BIBEEOMNELIE, 2%0, BTEA-BIBYAFL22RHESIC, B
BLEMBF SN THEARSHET 2L b, MR, BIoh20THS,

B (971)% 2 [F X IP 4 03X I OAFEOREK, BRBABOTBICS &5 EHY, LE
HREBESLLCER, $BTRENEYD, UL, ZOEYE, 2hik, RTEEX-FIBVYRT L%
BHLETNZLSBODTES I HBBAICE, COVYRFAZERT IHBMNLR Vv RAFEOR
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BELBINES, ZhlSlic, 48, FRAOHATHEVEBLZEL THEREAEOIETS, KES,
/A0 —HPZRBEOETHLLOINIARBEL S 2DTIRIEVH 7] LAR, AEEHLETEED
HRAPRICL 3, COBBORHEEZEBLTH 3,

7. BUJALSKA DEEIZDOWT

Busatska (1970)7 2R U7z, WMEKELD S, D UAEGBEEEOERR, BERECESY 288FE
BOMFIMBERATE>ATHREKEETHD, BEShZEUETH 3,

BEMBED Clethrionomys glareolus (Schreber, 1780) OBEKEBOWET Bi-#EHBIck 5L, M
KBITED 5, TOFEOSFHHEYR, FRNTERCEELTNT, 84, BRLALRUAHERE
MNUtco EEBETORMTEIL, BAMEREEYEBEEL KL > TiThhicd, MEOKMISEICIIHE
HItEDS® - e T80 5, BAMEKROEMEDB—EOAFHEREER L& 2510, BEMER
OEBEBNTbH, TOREAZEDICLIck-T, MEEE LTR, 85 RUAHHERICILS
EOCHEBL T, 2%, BERBIEY ZEERENOEREI, 5L FTLRAEFHOKIEY T
Hb, YERKBOYEEEIL, BEEENOHBEN, BHENRIATLIBOEVLIDTHS,

WL, COWMRBRESEFDOLIICER LI, THLDL, BAEKEHOKEREL, MEFicky
SHMRBHEOMIC K » THR S h 248, UEBEARBHOEMEEEE, BLABEKHEOYHEEREICE >
THREN G, BERICENT, EOBP, REHOBIMN OB T, BAEEIMSOLEEER
HOERMEBEHICRTASEELIRL, 005, COEKBTOLMEEDI, SERENERICE - TRE
INBOTRIEL, EFEHOBE, &I, BHBEHET > TV IRABEEBEORNIN 2ERTEH S
EBRRTV B,

IV F X IDHEERLEL, BIcBT 2 Clethrionomys glareolus DEEREL 2 { ORTHB L,
FERICRKERENERD NS,

9, B1IR VP FAX ARSI TOREERHE, EXNCEBERENERICI - TRESNS
LLTHB, BREEN TEC—7GELRVRETRE, HENEREROSHEESSEONCHHE S
fz3 (Fig. 27, 30; Table 5, 8, 14, 15), LRFEN -7 CELLBETRE, BABERBOT~
TOEEEGHMM SN, 2FD, o/ v FA X IEKBICBY 2 EEEHO MR, BERMD
X UTBREESEY b, SRRNICR, BERBLEAOKMERSZLICRLETZ2D0TH 2,

B2, TV/YFAXIEREICE0 2 EEEBHONFERICR, BN L BOHOEAR CEEDE
VBB o fotetd, TMBEOEEEHICASTENMEL, LiL, Buausksa ORETI, BEBOEZ
BERNIC—ET, B84, RAUEEEHIMRVEINTOIECAIREVYS 5,

B[R (1976 b)® {Z Busarska DEZ FIKER L, BAEBENOEMBEEKICE LIRS - T, —EDE
FELUTCEEERBESEEL0NTNEE 0D, AR LCBERROBAKTOLY ¥ F4 X 3
DOF—FHICHETEICEM U T 2 B EERIS, #7TiE, 108 /ha 2T, TR, 20~258/ha Y FTH 3
LT3,

HRF PV RRRICHET BT/ v F 2 X1 O—BiIcE T 2 BB %REAKIL, T, 31H/ha,
T, 27 F/ha 12D, BORREFEEOZhEKEE STV S, LpL, COXSRERHEEKED
HMBERERCRONTE D, KT, BNfic4E, #TR, BMic 1E2GT, kUTESIICRE
TELDOTRUED >, RBICHEMEENTbORIE 13, HHERKO 20~105/ha, $EEHHET
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Ufcd &3, HHEREO 55/ha PITTH - 7o,

SRBBICHET SEERENERIZ, AUBEVALVTORCERECREIEh -7, BEEL R
WTIEILER A3 < BB O BEREEARBIIRE (5D, BOEE VUL THIHIERE < BEEOLMEME
BN ILK R BH[AER L, 20, BERENERBEDO VAU TEH Mick - T, EHEEKKD
RESHBRESNDEEZ B,

BABROBESERNICEEL TV A 5id, Busska DEZ S RILTETHA I, HLOEER
TR, BEBELOSAREET, BARIKEEHT 06, BROZFLETTOBEEKRICERT
BLERTERVEERS, UL, BEVEETIERBEOHBEE SHEED, &Ik, BAERREY
EEEABROBRIZ, SORR-BATHRULEINEEOBOEESHETHEEEL S,

8. BRERLBIIHLAFEROBRROMITHCEETIERICOVT

BABRICE Y ZBAEABOREDOL %, BEKEDRLBERTY THFT LIcR, #nge B
& ORI SISO BED Shicds, TOBVBODBIERICE - TREI NP EERT S,

D SBEER

BABRICET sBAERBROREOE T EET 2RBERR, BEMXELL-BELLD S, BEL
REEVBNEP LI TOREVHE, LD oFITORMERICEAHLEL LT S,

FE (195D Ik B&, 0cm UEDEENS 2L 23, ARBEOVHARDID LT, HERIE
WKOCHET—ELTV S, #HFREORICI /P FAXIBASTNSE & EOBENERFR, 15~16°C
THEEIFETBESEBEBEINTV A C L AERICE > THLDIR Lt £LTC, i3, BENRE
ETHLBEEVHEAEPOREERIBLABRBICR L EEBT I EE2EE LT,

Fig. 46 i3, BEROECTHALZ, 1A 1BH5 12531 HETORBWPICEY 5 KR7— 4
b, BEORESEBEIBEEEXMOULTHRLILIDTH S,

BENPOLEIBLABERORBEOLFIC, FALEEBERIZTHEVOLCT 5D, —FO&
Bz d L SOWTERMOSHESEERBE L. T18b5, SE0RELKEY, -5CUTFT, LrbEE
2 15cm YT L &3, MAEAKEOEFICERLERENIEH SDLEZL, ThERATRLI,

NA»S12AFTO, D2 BHEORNEIZ, 1958 4£4312, 1959 4EH19, 1960 448 14, 1961 4EHs
22, 19624E4215, 19634EM7 L1 D, BMEOHAFVE GBI, 1958 EOBMBICEH T 5 SEEH
A, MOFELL ORTRLTFETH -1 ERVA RS, T, HKHEERDNE igEd - 7 1959 4F
ORLBTHENTH, LA RBELTBEEHETH LRI B o7, 2OXS T, BEMPORTRSE
#i3, BABEGHOREOLFICEELE5Z 2BREREL N7,

Fig. 47 i, 3B 1B, 54 A 30 BETO MBHICEY 5 KELMEN, Fig. 46 ERIUHFHETRE
htco COREAT, TTRMAL LT, BEBER2HEI L XORERRI, —-5CLUTRREZAM
&AL, BENHOXKAN ) REBELRHBL 134 E- TEFEICRANCIED, FREICR EIHENS
A oniilin s,

REHORERE CERNICR LR ELAEHTI0VMERIBETH 5, BAFOBEES Ocm ZRL
eAEABE, 19584124 716 H, 19594 X3 8 268, 19604Eid4 A7 H, 196141345138,
19624124 A7 H, 196345334 22 B, 19644247 10 AT, MEORSELEESTR, 25
BOTNDH -7z, BB, Microtine OFRFRHEEHICAINEEELE5Z, MEHNE FEMEET
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The conditions of weather in the early

stage of the period of snowfall at the
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DOBkE L ORICHBER G D 5 L H|EINT N Z 0598, Bff b Fv VKRR BP 22/ Y F2 X310
BFEMGEHOMKI, MENALEBERTH -7, Tbb, 4 ADEMEEHAEAH 2 & (Table 23, 26,
27), 1959 i3, MOELD 1 HALL LB EHREEGSHEE SN/, COFEORERNIIZ, 3 4 26
AT, B BV 1963ELY 4 HEEBNIIET Th 7o L L, 1959 FR D0 THEFIHEER L  BEth
U7z 1964 i3, BEHBHMMBEN 1961 FORMERN I D 3 HMXLU Bb o7 ¥k, BEBHOELE
W 1963 i, BEMESHOMBIKICRE LT,

2) &Y -FRER

Microtine DM, & IC Clethrionomys BOXDEIEIEED, HEHL LOREARMEBICE -
TERINBCLICHLT, BEZDORENS 5, DL, LOEMFEEREAMUIE L ORICH
BEEENS2LTI2RMTH DY, $HVLOE, MEOHBEBRIRLTEMSLDOTIENETIA
BTh 5,

Newson (1963)%% i%, HEHIE ZMHMOMRENR 2 - >OMAT T, Bank vole DEEKMET ZHEEL
72z A, MAEM®D Bank vole 12, & bICAREHERTHZTO BERESE LI ENLEL, cDL %,
HHRHTIE, FIETFBSRBICEELKDY, INOOBESEVHAERCENTOHERMEIA X ST
Bank vole & HEFETEB %17 - 720 ‘

DEoR» G, i3, L0¥EEHKEETI NV ETIOEOREAVEROZER, LT
B DO TRNEZ L, Hid, BRAMOLOERED MM EE TN TN T End, BFA
VR OEYHER, BN RESEMESNNT TICET LT b0%, HACREIELZTOLD
TUSRE -t &I 1,

Swytr (1966)¢ # Newson LiFLA LR UHEEHERL ORI BERIKEL TS, Tiibs, B
BEVIABLOEMBEEICHET L oicd, ThEZIANL LB TEEEBHTRTNIR L
WEEELTN S,

B PV RARM T, 195844 5 1964 £ 2 COREHMICI, BERAPHHIENE - L B hl
D -7:DT, COBREMICEY ZBLEEFOAMEMR, FREICKERENEETOL S, BMPILR
THREORIA SN BAERBOREOHFOBRNE, &Y -F¥BERICEZ4DTIREL, BLAME
KBOBEDRENICE > TRESIbOTH L LMHTT B LHTX 3,

=E, BNERRE, BEEEE & CERKOEEFEDSK, OERITRYD, ThEFRseins
MELzZ &, R, BOMCE, BABSKOENEDSEL» oMElsh IR L L, MR
DRER DAL TIIT 5T B,

EZHT, 1958~1959 FEOBIIHICHLBEEKBED BARLPSLIE L e & id, FERBORKE
DENTRIEL, BYEEMFETH - 272D TREVHEVSENBEL B, 22T, EAKoxz ¥
F 4 X I VBET - DDIFHEEAMERLEE, VoltWTATH L EVSEELRE LTdhiZE S
i,

KA S (19592)% 12, HNOFETHEREEL, TCTEET /Y F1X I OFARHOEHEL
ZEBICRNICE TS, PR OBATTRREENBLESBEFL TV b LH LT, K20z v
FAZXIDBERENICE, EVEEECERANCS, BEESEOD TR o L2 REL, KiC
VU2 EPBHEEOBARE, HOZNE ONTHARENCT EEZEB LTS,
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—%, Mama (197)® /v FAXIOKXOBABTHERAEL, b Fev ATHEMMTIE, BEH
&0 HEBEEEO T BESMIICS L 72, F FeYRAK TR, HOEEE L VESEEOFBE I
b, BRICk > TREICENSS BT EERL

THOREICI, £HOBOBED BNEH, T+ F %X DADRYDHYEEE - AEET, ©
OREFEEHLCERPACLTHS, £2H12LTHE, BLROIDOHBESADRELIL, KEMOHE
WEEESBEICEET SO THEID?

BEE (197420 itk 2 &, EABELIARBETE, *XI0XBORVFCHLLRAOKS L &
BHEINTVWE, BEEBSEHEEA2RERETEZ 5L, BHIARLEDIE, 6 BEUNTERPRAT
LS8, AUERESCOESBETEL 2L, REREML, BREESE -1 Bdh L HE
BREEL, AMS (19592)% ORERBERRT 2LDICHBTHY, WATEI/YFIXIORY
SUEEZDSZTERCBERNL S,

Tihbb, BEaEMO o/ vFi2 X BBELTI DR, REEOSOCERENEECHETSCE
i, RUTHEREYRHERET S50 TREL, T LABEEEFHENE LTORSEHEESEE
BETIHBTENEUSEEERABRT 2L THELER B,

7 <A ¥ EREE L TARKEEAR, TEMOREHEMS, BEAZEMLEDL DT, LI
AL CHEGEMESEECRE LSV ERT TIL &8s LS ST, 1958~1959 £
B A ERBROBARKE L s &3, PRY, BEABOBEDROBELIERTH &
EZ 5,

X & B

L =V vFi2XI0%MERS EEHEIECET WAL, SBNEHORE L >OLEHH, T
bbb, PERY - A FIBEELOLAFR L Py KRB (19584E5 A~19644E 11 A) &, ¥+ 7
NV 7 F -7 =A Y EEN LI AFRBREER (197345 A~19754 11 ) KBV T -7,

2. VY FAXIOEMBEHEROL D ICRA UL,

@O #

A REEABRS (BAEE 200mg 2UT)

) L L ERRBBNE (RO > ER 250mg LT
B : RURAREERE (BAER 200mg L E) N i .

PRI R (R0 > EE 250mg LI E)
C: EMBH (BLEE 200mg P
2 i

_ RE LB (FEEE 30mg 2UT)

A o REEBHE o i
REDRE (FEEE 30mg 2l L)

B : iTiRBEE

C: BERWE (FEICERMDD)

3. FFTYRRKICED 2TV YT 4 X OEBEESR, BM, #IE B, EHom-ooXEHE
KRS THCEMNTERD, RRAEERTE, ¥M £E BLO=Z 0FHHICKITECEMNTSE
720
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4. P FTYRRKTOMKBMRIT, 1959 £ 08N - #HIEME B MOEBRICEN TR IZLAL
ALCTH -t T1DD, BEOEHHETIRLCEE T, HEAOHSBERNKS L -2, C0dH
&, KEHEEBIC K ->T, P4, BEREOEEEs2IEmML, 11 AoRE#ETE, 2N o0oREMHE
mUice —05, 8- #IFEIKE, BOREKOEBENEL, Lird, BEroFETOBMEAOHT, %
h, BERAOEEHPAESHEMUL, Uk, MEBICASE, ik, EREoBEEEENMZEAL
<, 11 AIKiE, RAROEEPERAL 0B -7,

5. BEMERTI, B2 4 AEHY, BOBICE 8 AERL 9 AR, ThEh HELL
D%, gk, HERRIR, BREAIC & B EEEBRICEESGRICHE L BENIIELRREAEAONEL, &
FEEEBROLAGEANCHE B IEL KICHAITE, LOEBHETDS, COBBHORENMEMNHT D
D EREDBEBEBMICEC, Bk, HAOHEGRFERITED - 12

6. PFvYRBRMICBT 2 Vv FrXIOKRHIL, 5 AL I0AFTTH -0, RICHTEE
EWE 1o 1959 EMMICE, N4 A ST -7,

7. FPYTUYRRKTE, ENPOBEOSSEEEGEERIL 31 ha ICE L0, hOEHETII HKIE
B3 20 B /ha DIFICHA i, MORESEMBMEARRIS, BN 27 Hiha iCEU K, BOE
BT 2080/ha LIt 2 it & hdTAEL, ERMBEHSERISEETS, 10~208/ha, ETL
fe& &, 5~6§/ha LIFTH -7,

8. Buaiska HORITL - TEMBIMEHM T IN, ZOHKR, BNPCRERSFERTCES
otels, BOMEEBNO—RTRELLDNE P o7,

9. MABEHOEMEEEE, F,rOETITRERTH -, KITIIET Ui, BERICE, ek
> THIBHIGIERME > TE D, H#id9 A EMERERAEITRIL L, B2 101t -T, BLD
THRIEL 7z,

10, SEMEABROEFEEHIL, RO X HLEESS OGN, Tbh, 4 A48, BMEFOHT
HEANCERR L, BAEEEE & HICEREDICBML, 5 AERE, 4AERIRALX S, HEED
PCHRMICRRAT 2 EEE, FIHDRERICE - TRET MV ER S ICilihie, 6 BEBICEEMmHEH
TERALZE &, ZOBRBORLIA LMK, HEFOPTHNICERRT &8 TET, RKRRE
M, FEREIBRBEOTIMALL,

11 #ioiiicid, EERO ORI LT EEIMHE LA EER LIV, BAMEKEER
T, AEMAAEORBIER BIERICE -,

12, M- IEHO 4 Aickd, 7T, BAEREICK - THEEEMMERS N, 5 BiIKiE, HFfic
& B HEHER~OWABERICTb i, LrL, REWHERND 6 Aicid, B EFOEEERITHE
BEU, EHER~OHMESBEILLI, o0& &, EHEMHOERDLETI, Bk > TR, #TIR
BRI TIEL, BEABERICHIERL, ARONIVERBREVERXD, TOERAETHRIEY .
L L, HTE, BFLEGIERL, BAEARIKREHFRA LD 1, _

13. BB AL 9 A, #, HEbic, BMAEDL SEMERNTEICHEE LI, BFICR, &
SICROFERMEMBIHER Lice, 10 Bicid, DIREHMEBBER SN, COBEd, Hick-T,
FRENHIOERA DL AICGENKD - L EEZ b,

14. BB, BLEXROEMEE Y T, BFOEINEHLARERTH -7,
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15, EHRICE, SR> T o0fASS o, &2}, 1962 Ficdh Sh - BMPKEE, &
SV EDR, 1963 FILAH SN/ BAHHBEETH - 120

16. MHBRBEKROFHRE, H2VRFHRREIEBHHEEOMKE, & biICERNHEBABRGRNANE
Bipotc3, EWHREREZUPZ 5 1959 EOBMPOFICIT, #, ELdbi, AEOXAXIRKKET S
BEHS BNER & i,

17. ERk - SEREORER, (1) 1958 EOKOBMERICE, S£BRBELMIT OED - Il bbb
57, REOWHIZIZEALHON T olcs (2) HRBENE UL -7, 1959 46 7, 1962 48k, 1964
F£I10HDENLICE, T TREEDOIHND bz, (3) 1959 FMIEMICE, RENRZLIIMEH XN
7o

18, HERUMR - ik ORRRRE, (1) 1959 4F 6 A OMIEMEMICE, § T, REOHEINS i,
(2 8 ADHERIR, EEHEIOKUDSMMEL, BB, 2K, REOPHBEEALA NI L
fo B, B, MTRHICIR R CIEIE i, (3) 1958 EOBMMALIAD 10 ADRER, TTE
BRI, BEAERLL S Klflihi,

19. 1958~1959 £ OMMMAICE Y 2 ML BREABROREQLF L, MOEEBHOEZNGLHSMITHH
->TED, 1 AL6 4 ETOBLMBIET, #&if, BEVRRSECD, R{EEERCA -, Fi,
1959~1960 £ DHETH - BAMIC B 1 2 BABRBEORECLFE, #ME 3k, NANPS4HF
T, RBERENEL, MOXHHEDOZN L L MATRERS EHEBE T St

20. BABEAHOBLBRICEY ZRELEWHEEOMCITELBFIED SN, B, &
ZERHORENERICIZY, EBCREIATEEEREGS IO,

21, 1958~1959 FOMMPFOBARR, MOEHHOTN S VHLLITER -,

22. ULORRH,G, HHEBichY sHEREKORES L, BARETOMABEAROKR E Y
&%, TNENAETHCEICE->TRBEEZTFRTICENTEZSDEEL OGNS,

5 A X

D FE#E K2/ v IR 2BOLRERY, 1, SMERE, KE, B JUTE, dbiEEsk
A, 6, 6989, (1968)
: Growth and development in two forms of Clethrionomys 11. Tooth characters,

2)
with special reference to phylogenetic relationships. Journal of the Faculty of Agriculture,
Hokkaido University. 57,  229~254, (1973)

3) TV Y F AR OREEDS, A4ESE, 26, 221~227, (1976a)
4) HEEARRAO TV Y F 4 X I OEGEER & KREEE, WIALEHEREE, 1),

17~30, (1976 b)

5) Anxprzeiewskl, R. : Supplementary food and winter dynamics of bank vole populations.
Acta Theriologica, 20, 23~40, (1975)

6) Bujaiska, G., R. Anorzeyewskxi and K. Perrusewicz : Productivity investigation of an island
population of Clethrionomys glareolus (Schreber, 1780), 11, Natality. Acta Theriologica, 13,
415~425, (1968)

7) ———— : Reproduction stabilizing elements in an island population of Clethrionomys
glareolus (Schreber, 1780). Acta Theriologica, 15, 381~412, (1970)

8) ————— and J. Guiwicz : Growth and reproduction of female bank vole under field
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condition. Acta Theriologica, 17, 33~40, (1972)
9) Bujarska, G. : Reproduction and mortality of bank vole and the change in the size of
an island population. Acta Theriologica, 20, 41~56, (1975)

10) CurisTiaN, J. J : Population density and reproductive efficiency. Biology of Reproduction,
4, 248~294, (1971)

11) Curistov, L. and G. Markov : A population of Clethrionomys glareolus pirinus on the Vitosha
Mountain, Bulgaria, III, Individual growth curve. Acta Theriologica, 17, 343~346, (1972)

12) Fepvx, A.: Gross body composition of the bank vole during the postnatal development,
II. Differentiation of the seasonal generations. Acta Theriologica, 19, 403~427, (1974)

13) —— —— : Gross body composition of the bank vole during the postnatal development,
III. Estimation of the age. Acta Theriologica, 19, 429~440, (1974)

14) Freerano, W. J. : Vole cycles; Another hypothesis. American Naturalist, 108(960), 238~
245, (1974)
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Studies on Reproduction and Population Dynamies of the Red-backed

Vole, Clethrionomys rufocanus bedfordiae (THOMAS)
Tsutomu Kuwanata®

Summary

This study is dealing with the age composition, growth, reproduction and population dynamics
in Clethrionomys rufocanus bedfordiae. Field surveys were carried out in Hokkaido from 1958
to 1975. Captured voles were dissected in the laboratory, and the following precise data were
recorded : date, species, sex, body weight, body length, age deteminated on the basis of the
structure of the second upper molar, weight of the reproductive organs and breeding conditions
by the autopsy method.

1) Field surveys were made at the natural forest of Abies Mayriana-Sasa senanensis and
the Sasa type grass land of Alnus japonica-S. senanensis on peat land.

2) At Abies-Sasa forest, four phases such as “increase”, “peak”, “decline” and “latency”
were recognized. On the contrary, at Alnus-Sasa grass land, three phases such as “increase”,
“peak” and “decline” were found.

3) The process of reproduction in voles can be divided into following stages.

(1) Male

A : Immaturity (testis weight less than 200 mg)
B : Sexual maturation (testie weight more than 200 mg)———\

| Pubescence (seminal vesicle weight less than 250 mg)
\Maturation (seminal vesicle weight more than 250 mg)
C : Atrophy (testis weight less than 200 mg)
(2) Female
/Nulliparous—I (uterus weight less than 30 mg)
\Nulliparous-II (uterus weight more than 30 mg)

A : Nulliparity:

B : Pregnancy
C : Multiparity (placental scars in the uterus is visible to the naked eyes)

4) In the Abies-Sasa forest, no variations in age composition of vole population were
found in phases of population cycles. In usual, much larger percentage of adult in the popu-
lation through spring to summer was recognized than that of juvenile and subadult. In Nov-
ember, percentages of juvenile and subadult were conversery larger than that of adult, because
numbers of young voles increase during the autumn breeding season.

In 1959, among those observations, another phenomenon was recorded. Because of the
active reproduction in spring, numbers of juvenile and subadult increased strikingly. However,
a few numbers of juvenile and subadult were captured from summer to autumn. In this case,
the reproduction had been ceased thoroughly. Consequently, the percentage of adult in the
peak population in November was larger than that of subadult.

5) In Alnus-Sasa grass land, voles born in April appeared in the increase phase and those
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born in August and September appeared in the decline phases. But no significant differences
in percentages among juvenile, subadult and adult in population were noted.

The percentage of subadult was much larger than those of juvenile and adult, because
the percentage of the current-year voles became larger than over-wintered ones and growth
and reproduction of the current-year ones were forced to inhibit, without relation to phases
in population cycles.

6) The breeding season of voles in the natural Abies forest was from May to October.
On the other hand, in the increase phase it began from April when the population reached
to a peak in summer of 1959.

7) In the natural Abies forest, the maximum number of mature male voles attained to
31 heads per ha in the increase phase, and it was controlled to less than 20 heads in other
phases in the natural condition. The maximum number of mature female voles attained to
27 heads per ha in the increase phase. However, the attainment of more than 20 heads per
ha was not so frequent on other phases. When active reproduction by voles was recognized,
the numbers became 10~20 heads per ha. If reproduction is not active, the numbers were
less than 5~6 heads,

8) The number of individuals born in the breeding season was estimated by the equality
of Busaiska ef al. Consequently, many young voles were produced in the increase phase, but a
few young voles were produced in the decline and a part of the latency phases.

9) Intensity of the reproduction on the over-wintered voles increased from spring to

summer, but decreased in autumn. In the peak phase, there was a difference in an inhibitory
action of the reproductions between both sexes. In the mature male, intensity of the repro-
duction decreased thoroughly in September, on the other hand, in the mature female, intensity
decreased, in October.
v 10) The main features of the reproduction in current-year voles were as follows. The
voles born in April attained to the sexual maturity during the year of their birth and par-
ticipated in the current year’s natality, together with the over-wintered voles. The voles born
in May were divided into two groups; one attained to the same sexual maturity as the voles
born in April during the year of their birth and the other did not attain to the sexual maturity
due to an inhibitory action of the reproduction. When an inhibitory action of the reproduction
iflﬂuenced on the voles born in June, the majority of those voles did not attain to the sexual
maturity during the year of their birth and tided over the winter in the stages of immaturity
and nulliparous-IL.

11) The reproduction of voles in the increase phase became active not only in over-wintered
voles but also in the current-year voles, because almost no inhibitory actions existed.

12) In April of 1959, in the increase phase, the breeding mass of the population was already
formed by over-wintered voles. In May, participation of spring-borne voles in the breeding
mass was active. Since the inhibitory action of reproduction influenced upon spring-borne voles,
their participation into the breeding mass stopped in June just before the peak phase. At
this time, different inhibitory actions were recognized between both sexes. In male, these
actions influenced not only on the spring-borne voles but also on the over-wintered ones, and
much more strong inhibitory actions were found on over-wintered voles having short body
length than those having larger body size. In female, these actions influenced only on the
spring-borne voles.

13) The breeding mass disappeared from both male and female populations in August
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and September at the peak phase of population cycles. In October, small breeding mass oc-
cured in both of the male and female populations. It was formed only in over-wintered male
voles, but in both spring-borne and over-wintered female ones. It is considered to be different
in ways of the inhibitory actions of the reproduction.

14) The reproduction of voles in the decline phase was inactive not only in over-wintered
voles but also in the spring-borne ones,

15) The reproduction of voles in the latency phase was-divided into two trends. (1) the
reproduction as active as in the increase phase shown in 1962, (2) and as inactive as in the
decline phase shown in 1963.

16) There were no adequate correlations between the mean body weight or the mean
body length and the phases of population cycles in the mature voles. However, it could be
noted that body sizes of voles in spring at the increase phase in 1959 were much larger than
those in other phases of the cycle in both sexes.

17) The growth in the juvenile-subadult male voles were as follows : (1) In the increase
phase in autumn of 1958, although the density of voles was fairly high, the inhibitory actions
of growth in their populations were not active yet. (2) In populations in June of 1959, autumn
of 1962 and October of 1964, when the density of the voles was very high, the inhibitory actions
of growth in their populations were already active. (3) The growth of juvenile-subadult voles
in the peak phase of 1959 was inhibited thoroughly.

18) The growth in the juvenile-subadult female voles was as follows : (1) On the eve of
the peak phase in June, 1959, the growth of juvenile-subadult voles was inhibited already.
(2) The growth of juvenile-subadult voles in August was inhibited thoroughly at the peak and
at the decline phases, but not at the latency phase yet. (3) In October, the growth of juvenile-
subadult voles in other phases was inhibited regardless of the phase of population cycles.
While the increase phase in 1958 showed no inhibition on their growth.

19) The growth and the reproduction of over-wintered voles in the increase phase of
population cycle in 1958~1959 were clearly different from those in other phases of the cycle.
Voles in the increase phase grew much larger in size than those in other phases during the
over-wintering period, from November to April, and they began breeding in spring much earlier

than they do in an ordinary year.




