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Seasonal Variation of Daily Activity Rhythms of the
Red-Backed Vole, Clethrionomys rufocanus
bedfordiae (THOMAS).

1. Daily Rhythms in Snow Season.
By

Hiroshi DEwa*
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X IEOBAESEI - BCRTENE G L Ih T2 (KLerTMaN 1945, &t - K H 1956
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HACEBHOC~ 72 b bHAZIR LAEFBHL TS v Siz, @i KE () &
BERCSBACTREL BR, EXiciz kbE (i) oAl ABRBR R, BEE
ﬁmuﬂ¢ﬂ%mﬁﬁﬁbfvt:&%ﬁ%bfvéa ;

FEE 9B ELURFAMEBLA T2V v 74 % OB BT 5B EL 7o T
VBB, DB LTROBIE b o T RBAEBOBEL o1 1) C MO B BIEBHD
FEHEMCOVT, 2) COBOERFHE L TEETHS L Bbh bt MO BOH &2
RRAEBCS 2 5 EconT, 3) ®E, #, ¥, AEOCE-LAAEHOMG, SEIZ, %
T ooV TERREDRVCEEHO B ABEICONT, W OrDMALBLOTHE
L7cus,

ARICELD, HHEET S bk BLRIS R B ERE O HXEE, TR BN
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+35,
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lm, F 1m O+ 2 ViFCHPbA, *X I OBHAIREY, ZOMNIIBHIZ05ha S0
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REeHHmTHEFTTH S,

ZOBEBRTIE, TRETL=Y 7 »FXX 1 Apodemus speciosus ainu (THOMAS), & A &
A 3 A. argenteus (TEMMINCK et SCHLEGEL), = ¥ ¥ % X 3 Clethrionomys rufocanus bed-
Sfordiae (THOMAS), 3 # F X 3 C. rutilus mikado (THoMAS) D AEEMNIZEI LT 5,
Apodemus BOF] 2 R ER T, Clethrionomys Bii Ve, =V ¥FFRX I N2 %5
DIXERBEANF DM 1FTH 5,
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2 3 1 2 3 1 2 3 1

1 2 31 2 3 1 2 3
Xi XH 1 I iy W
MONTH AND 10-Day PERIOD
Fig. 2. Air temperatures recorded at the weather station of the
Experimental Forest of Hokkaido University. The range
between the mean daily maximum and mean daily mini-
mum is plotted for each 10-day period.
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Fig. 3. Snow depth. The open bars represent the maximum and minimum
snow depth in the pen measuerd on 21 January, 23 February, and 25
March. The vertical lines represent the range between the mean
maximum snow depth and mean minimum for each 15-day period
measured at the weather station of the Experimental Forest of Ho-
kkaido University. The continuous line represents the mean monthly
snow depth at the weather station.
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Fig. 2 &R, Fig. 3 KEBOB IR DWTRT, ZOMBIIAFECEL T 51,
ZHIHER, BROAXSESBZRI R, EENRETHORXLIACALTHLT, 1
F, 2 AC3ELBESERBLTWAR, BARABELFIELD, 4 HciiEeclseds, T
BIIS AR U H4AKL, 5 ARCIEBEEIZIFEI00% L85, Lick-T, ZD1~370D
HAEPEZ Z OB BT, [RERLENS, BFRRLEL, PORELTWAELT
5,

AECHVICA X T2 T, ARBYMFIITAECS 20 AR L 0 &E, BHu~BERELEL
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THEhAMEE Q97387 8L 11 Qi) L 1973E£ 10 A o4 L v BVWHN TR
hicgETH %, BORRE1I0m M cERERCAR v - EESh, 0 hCiksike
DITTHEL OB ARBERNLSETH D, CORIESHCLBEFEEYRGCTED
DHDTHD, HALME, 58McyH+A%T\, 5BANSLTHEETO2EK, 3Kk
Curwihib), HEIhBEGORS, ¥, GH FEREELEEL . BEEOXD
3K S b ORER S HENCHE S KB/ 2MBEEEK X100) DKM X - THEL
oo BB, HEROKPAFX I DFBEBEORNE KL THBZ L2 HENDDIDIE, 3
B24H~26 HD 2 BKR, 1 BT, v E KaRMEE Zo® % Hv 7 GEIGER
MULLER CoNTER & & Zf7EpEHF (LIF RLEfik L3 5) #ABCiTe- 1,
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Fig. 4. Changes in numbers of voles from autumn to spring.
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TALLZ1IAMAE TREVEERYRL 521%/8), 2) 1 Agmar»r >3 A TaEE T
BRELEHIT 139%/BOEGE T RERLE, 3)3AT AN 4 AehitT1244%/8
EBERVHTERER L, OABRBOERLE (1), 3) OB KBS
SEHIRT, Lo b RSB EMSMCHESL TW3, ZhEHLT Q) DECROE B
BB ARLEL, 2OREL T BHHT, HREBONE L ofMCHbhi,

2. RIWMEBERICKZBEHEOTHER

Fig. 5 17 RI E#kic X 2R8I (B0 LIRBEREME GRA), X0V r o
éhtﬁ%%%f>@#B%&#&I5m,%m&mfbé%ﬁ%ﬁ%uﬂ¢mﬁ¢bfk
D, BEEHTHLIEANE T ew, TV rBEINCEA L RECED, Biofs
b HREORICEP L Tt

PERIOD OF DARKNESS PERIOD OF DARKNESS
(2 + +

11N 1]

18 21 24 3 6 9 12 15 18 2 2 12
TiME (HOURS)
[ in nest Ml out of nest 77/ ©probably in other nest or shelter

Fig. 5. Activity observed by tracing with a Geiger-Miiller Counter
after implanting Zn® in a male, from 25~27, March 1974.
The arrows represent the time that the male was trapped
by live traps.
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Fig. 6 1w 3 » Ao &, Fig. 7w&AOHEES%RT, Fig. 6 3EH 2 BREMRK T
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LibDTHB,
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Fig. 6. Activity rhythm totalized for three months. TNV ; the total

number of voles. AC; the average rate (%) of voles trapped

for three hours to the total number and standard error.
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¥, Fig. 6 120 WOL L SBERY LhTHESh T3 L LAKE, FECRE
LicBAFEBYRL w5 ACEERH 5, ARENECEHOEC~ 7270, AREIEHK
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Fig. 7. Activity rhythm of each month. NV; number of voles.
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FEC, HHOFHEML D b 05% ORERBECHBECHE? - 1z FEIRFRLTHB),

KRBT Licnds: (Fig.7), 3ADE2HE D 12:00~15:00 T &1 HHERMNME L, ¥
FHE3HB®D3:00~6:00 DHEBRALLEH L 7o TV HAERMIIZE AL LE L BEES
wRLI, BEHOC—7%2RLEBEINI1IADHE1IBEL3ADEIBERZ DF T, £
15:00~18:00 DH B E TH » = (15:00~18:00 DHER ; ¥ 50.0%, BE 55.9%, BiE
43.3%), ThiICNL THERORELRL BIILH O HERTED 3:00~6:00 23 3@, #H¥E
D 21:00~24:00C 2[d,0:00~3:0023 1 [A1 & H DOHATCR DEWERITSH 5253—EL T g
W (8:00~6:00 DFER; F5 188%, K 300%, HiE 125%), 3 BOFE2 HEHEXKRWT
BHEID 21:00~24:00, HLLiX0:00~3:001CH/hXi— 27 %71z, LHL, Thbit
BRI —EL T\ ied, 32 AMOAET (Fig. 6) TA % L FHEhTHELTLE S,

Wi E 10 cm (RFEA) CTHEL KR & OBKRTH 54, KELPCIKBOEILLE
BROBEMHRLI—BLTHBL58LZ2s, LHLEALD, KERC— 7 2@ Fa¥
ThaDd R, WERRE -7 2RLTWS, ¥, $16:00 UEOHERD LRIKRD
FRAE—HBLTWBI5A%2%2, 3ALESHARKEO LA LM HOLTHERI P
PRI L TS, WThRELTh, HEROEBHIZBOEHL VLB hTwdEnk
x5,

4. HEMOLE

Fig. 8 LHEREAIC A7 3 7 ARG O B AES Y RT, £, BREBL CHEIh, H
FIEERNE, BRERCY — 2 %R TE WS ERNLER 2 — ikl s AL T
BHolz, Ftk: bITBERDOHBRDZIL05% DERETHEE THo N, FREMOPERYE
—~ 21T, HETIX0:00~3:00, #ETIXE 1 HE D 21:00~24:00 KB Ph T 52, £A
TERARDE (BURL T, Fitke 32D/ — 27 DHBRFOBAIZ—F L TWigls,

RCBRCHD &, BEGHEI ML ) SBEELTEAID DR ELERR, L
L, BRFCTRREREND D, BOWERIEDOLDOI D L 05% OEBRRTHEECE ., o
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Fig. 8. Activity rhythms of male and female totalized
for three months respectively.
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Activity rhythms of male and female. The upper figure
represents activity rhythms of voles vorn in spring or in
summer ; the lower— those of voles vorn in autumn. -
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Fig. 10.
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Activity rhythms of male and female. The upper figure
represents activity rhythms of voles over 25 g in weight;
the lower-those of voles under 24g in weight.
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TTC, ZOMEREEIAERE, HEYRBL THBFEERS HDT, Thrihbi-»ic Fig. 9
W IRIER 7 v — 7 COMERED B, Fig. 10 Rf kB ~ A COM#O LB R LA, Fig.9
b, B~EAEEhOME (BN CHRERE ICABRRETRRVIEOHERILMELL
THEL D @7, K (10 A) £ OB WEA (TR) TR HEPIRENEES Y LB BCH
WA, BHEEHCHEDOHERSEDO LD I D LR WBENEr - (FEERL), Fig 10
b, FE25g M EoMEE (X CTREPIFECHEAEL Y bRV, BHERT 550
ERCIXEEEN R ole, 24g LTOBRWEE (TR) Th, HPRRBEOHBERIMED L D
I Y LAEBREVS, REISECHEREL D IHWER 2R L. (FEEXRW), 2%bh, B
ik, REOEVGICERL CHEOHMERIMO LD LD IFE VL, REOHHEEIZEAL
fswndEnz X5,

W} e 3 o
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Al6.8 21,57
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Fig. 11. Activity rhythms of voles born in spring or in summer (8) and
in autumn (A). The upper figure-total of male and female. The
middle figure-female. The lower figure-male.
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5. BOBWCKBHE

Fig. 11 E~B4ATh i (10 A) £t hoffisCcHBLICOERT, ERXHEMES
o, TRIREhFhgED L eREPRBRL-VOTH S, 27, HESE (EX) T4
e, E~EEThL, METhOBFWEGLEANLRAEHEIACTH S, BICIE
BEDLBE~EAETNOBGOBERIHKETROLOL Y IBVEHAED - LB ERERR
ote, HRTCREPEETSE (TR) BREVCE~EEThAKETL LD IRVH
BRERL TS, BRCRBEEIASRMEERE2R L, # (FX) TEXHPIR
FE~EEThIAE TR I ) VHERILLE L, BEILHTHKAE T h OBERILLHWE
AERLIEACTRSBEREZEX L,

70 0ay {5256 45,3 % 3,11 NV 225g 56
1 $24g 36.3 % 3,92 < 2ug 40
60 howr (2258 35:2 * Lt
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Fig. 12. Activity rhythms of voles over 25 g in weight (—) and under 24 g

(-+*). The upper figure-total of male and female. The middle
figure-female. The lower figure-male.
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6. HEROBOICKDHER

Fig. 12 {6 H 25g Ll Lok : 24g UTOBGETHERL b DRRT, #, TRILL
WM L B L7cbDTH D, T ERIVEALARI SR, BRAEHUCHECL S
Eixhw, BT, BELLC B5g U EoBEEEOBEBEENBEEEDLOL D EWHE
kD BRNEEEX o, HERNCAD L ILKLTOEXTRHAET, BT (TX)
HEECT AHEBEROE TG EALE DL R, # (FX) T, BEWBEfOHNE-HE
By LHEROBCETNENTREDL, LOEITHETH S,

] =

1) %7, HEROKNMNI - TEBEOKXNEHET S 2 LCONTEL TR, &
Bk BTH) kv BB 5 HABHOMECIE, 1) X IOFEEBIIEL L TERES
THhbH, 2) FXIFBERFERHCL > TYFAS, 3) X1 DY FRAZRIFEEEDOKRN
CHEAT S, P WOIEENRETHEEL TS, SEOFHERPIFEREPTHH Lo
b, ZOHHEORR I OFBHXBRBEHNESE TH oL LRLTIL 202 THH S,
Fh&, Rl EHEC X 2EEOTEEROREREL v Fr BB L ABEENGE-BRL T ez &
NHSEOHEREE LEDEEYE ST HLDEELLRD, LhL, £~FOHRAEHOE
L BEGEO2ELRECHEMER L LBERLTHEH LWL 8ELH D (STEBBINS 1971),
BRI BN TL ZDREXHEI DL ERRETH S I,

F A INELFIBTHHGE LR RCGEEL BT 7 7 A Brh e Ba i, REER,
¥ IEE BRI IS 5 BORL CO/NEBRIC ¥ THEI W D TRELRD D, FBRENC
BEOEBESEEY AEHCT 5 L E2 bbb (HamiLtoN FiH), - OFECTLHEARCTAEL
TE NV FOoh i3 EEEFEL THEINALORH D, EROX I BBAENVOMRAE
LTwitExbhb, Ll, 2bh-BAESHRINAECTHY, CORENRLEEDY XA
PREPHICTEEEH 3 ELBRE, BLEDZ LMD, 2 bhicHEROR/MI—HB
DIEBAY L RBL T b D &2 Hh 3,

2) KREHEWVEWIHENZOBOFRROFEHULELLIR TV RN EVI Z LD
TE 2 Thic\, FAEHMD, 30~348/05ha D+ X I M FEL TCniz, COEBERE UK
BOBEARED L DRENTHYRBEBEE TH- b Exbh b, £H0 B REGHEINANR
ESER L AN O SMBEFRY AL THBRENS L ELDbID, LORKR, FIBERICIIH
hOEBNS < AbRhie b (B - KHATH), BROEMLNEL L) (Bown 1953), th&fnc
it s A — 7 E FTROLDEDH CHEBB A IShAELLY THIL0HDH (B
AW, FREH), LaL, ZOFEC2OAREHRIAREY C— 7 L LIcHPBEHR
T, —~HOBGERAPCHFEHTHL Ik XE bR, Fi, AFf WA,
A, BEICHTS, EHRRREALTHY, BEEACELNRELAELRY, b5
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TR L » TEBEZN STl Wiz idigw, Fh, ZORMIIESHEEcHS L
ZHD O EHER OBEMATTEIXFTE - TWARHATH b, FEEDF —av v IXEWRHES
MY D, Pz o TEFOEAILS -7 HIRRER), 2O &b EEENEKD
BB EH I TV L iRE 228,

R, ZOBIEADOE, X, B¥ixFReLT5 (KH 1955, LMl 1967, AR 1970)
2%, ZOREICER, TWRBOEARLL TR F =V X, 7y ¥V 9 hESLNEDLOTH
olz, o, RANKCREEOMWKOENFHLZ th, TOBRCEENAAbDRIC L, @M
FHY, 7AF e EPOLLTCERRCEEDAERENBRIN TN S &b, REEL EHE
LTHhrBEOEMRRDORBEH el DL ELBNRSD, STRECKER and EMLEN (BTH) X
NI HFRIEBNT, Y RBRED Vo REMTRARORTELSBPFCLEHLIXT
Dl rAhiz, LhL, ZDOZELRDOWTH, BEEOHEOHTHRNI-O LR CEHT,
COBRFDOEHNR=YTRRCL - THEL LD LIZEL LRI,

COMHPORMAREZELLTRFEZFY R, =y 77 vynET, flicky FA4 27 00#%
TLAIvs/nELLhS, ChHHRFEOHWADBARLZLEBERTH LI Enb, A
BECNTI2HEEORECHL CTLERRBLAL TH 1t ELDRSD,

LLEDEEMS, ZZTLbhicBRIZ OB TORFTHCHT 5B nEHE %K
MLTWBbDEEZONS,

3) ZoEOEFE~KICKT 5 AEHHIEREL BOHEY Y~ 2 & L, KHEES
Mehsdesh T3 (EHEH, S8 - KEE), Lo, $ELbhc4Ho 0 FEsi
REHBRERYE -7 L LEEPEHECTH - 1o, TOFFHELEL I LLTERCOCTHT S
R DOBERZERE 20T, CCTHEFOERE L TOHBE O THATEE
Uy, STEBBINS (1972) (34 F XD v+ % X 3 C. gapperi i\~ T, k& 5333 o=F=v v
TIXESII,» Y T, ~FEFROHE#R Y~ 7L L, HPREEHET, i 60°45 ©
Hert Lake TILHICEZ W CIRMBEBH U CHHZ L2 XT3, ZORER L 5EN
DEREOWTARE TS 525, BEDEL, H1Z Hert Lake TREP VB ERVWEXLL
T6 7 A2 BEDEEY E 2L A LEXRS AL LTS, Fi-, BEaney (1936) i1
Peromyscus D—@HBEHEOHFLEL L - T, WITHILAPRIBEHTIIOR Kol bk
BEL TS, ChETOHEENLL, *X i HOBRABHIR L RERN FETILLWE
b BH, RIEBRGLAMERIXTHY, LOBRIFEHELELS DTS,
EHEYETIE230LEL5NR5 (GETZ 1968, JoHNsON 1926, BEHNEY HiH, STEBBINS
1971, 1972), BOWBEFILOEEM XX I #HREL, FLHEEILORELI VS ETLE
RiDEDEFERT L » THEFILHEEY 2L &% b s (FULLER, STEBBINS and DYKE 1969),
FARFCREORFEC L VHEBREOXKBIIEZELETL, »OoZ0EoREALNXdLD
EEZONRD, COZLhLBREOFENL YO HAEEHCHERTIBEERERNO 1Lt D



=Y FERRXIC G5 HRAEDORHEL (P 117

12 1
1
22~23, DECEMBER
10 v
z THE ToTAL NUMBER OF TRACKS 71
L]

9 SNow DEPTH 15~20 ¢m

8

7

6

5

4

3

2

1

| k.
ALY
0.5 L0 15 2.0 25 30 3.5 4,0 6.0

1

ol 1] 20~22,JANUARY
9 THE ToTAL NUMBER OF TRACKS 37
Q 7 SNow DEPTH 29~46 Cm
x 6
—
s °MN
«© 4 EN  Gaoee
& , O77771 Witk Eilioe
3710 C—3 Wi
=z 2

1
18 R |

0.5 L0 L5 2.0 2.5 3.0 35 4,0 6.0
LENGTH OF TRACKS OF VOLES ON THE SNOW SURFACE
(Cm)

Fig. 13. Activity on the snow surface. The upper figure shows
the tracks printed in one day and the lower those in
three days.
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Summary

Daily rhythms of the red-backed vole (Clethrionomys rufocanus bedfordiae THOMAS)
population were studied in a 0.5 hectare outdoor pen in Tomakomai Experimental
Forest of Hokkaido University from January to March 1974. Live traps were set for
two days and checked at intervals of three hours. The activity of voles was judged
by the rate of voles trapped in each three hours period to the total voles in the pen.

A relatively stable pattern of the daily rhythm was observed every month. It was
mainly diurnal in activity with a peak at just before sunset.

No difference was recognized in the pattern of activity between age classes, body
weight classes and sexes, respectively.

Activity of males was almost the same as that of females at night but apparently
higher in the daytime. Activity of voles born in spring or in summer showed a tend-
ency to be higher than that of voles born in autumn, but it was not so clear as the
difference between male and female. The difference of activity between two body
weight classes (= 25 g, < 24 g) was further obscure.



