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7 [EEKREOIBIERT E N2 % X g (Micr-
otus) L3 B (Lemmus) odhicly, —FoE
HELI DT EERETIED FEMS LA 5N TY
3. ZhoDEGEBREGHOERE LT Pitelka © &
#ratkass (Food supply hypothesis), Christian @
Z b LA (Stress hypothesis) & Xt Chitty o
TTH » s8¢ (Behavioral-genetic hypothesis) #3
EZonTHS (Krebs, 1964; Krebs and Myers,
1974). BXRE & * X3 Microtus montebelli &
KARREET L E0D D, ToBEREIZICHER
F@i, 1961) ERRER (mdr, 1967) g3 5
BRI STV 5. JUNics 1) 2 A OBEEES
OB BT MBI ERETHS. Lrl, |
BFHF TR R X I OKRFEAE L2 & OB HsHT
EOMTEONTNE. 22T, AHETEN 2 XX
I OEGHER AN ER O IO TETDE
BERBIO.

KFFEET I iKbb, REFRBYE EXBOR
B% 5o fc AN REBELRHVEEE © NHBEHL
B, AT ANL BB TEDFABEZOERNELZ
HER LV REERIL P OHBERTS. £/,
EXHEOREEE 2T A ) 7+ V=T K% E. W.
Jameson RIS BILERL LTS, Hic, L
ETOFREMEES LTT s 2B &ttic

183

B OB ET2. 58, TOPIERE SCREREH
R (A 50 4EfE No. 056159, W@fn 51 4E8F

No. 156095, B 52 45 No. 256110) ek b R FT
shi-dboo—8ThHz. AULTBIALBEL LT 3.
7 Es

FAAME Lic—Bil (EF 1,287 m) hEHLO
BIETERICALBL, TORBAEERTHS. L
L, —Bilid»5E~EN 2 RBARD BRI E i HRHSE
7EL, HEREEETIHIIERN 100m, B3 # 300
m {ch/o Tk s F Chamaecyparis obtusa & 715 =
v  Larix leptolepis 5 B2 OHEMM &> TH
%. ZOHKHAIC 100 T0m OREHHREEE
L (Fig. 1), Sm f@icsl 196 8 (1477x145) @
Y- YEUE D BARE L. M3 BiEoR
BRI LD, 1975412 Am5 19804E 12 A% T
22T EoHERTo k. Boficlyy <4 €% #
U7z %72, 2=+ Miscanthus sinensis, I ¥ 3
¥4 Sasa nipponica B XU F I H Arundmana pyg-
maea DEEICE T BHMKOBILET LI DI, W
Hehenl mo/hTRRERERNIC2 75 (AL
B)f*ﬁ&%ﬁ@ﬁﬁWKZﬁﬁ(C&D)uﬁt
Zhs 4 2 FONAER DS b AL CELEMICR 2
F OBV, BEDEHHOBNFTICREL, HE
14 1976~1980 > 44F 8 A FAIM S 9 A LA 2
T, &1 Effbhi. PEFLCOVTREHATRICE
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Fig. 1. Map showing the location of the
study area and the trapping quadrat at
near the summit of Mt. Hitome in Kyushu.
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Table 1. Frequency of observed predators
for Microtus montebelli and their signs at
Mt. Hitome.

Year
Species -

1976 1977 1978 1979 1980

Vulpes vulpes 0 1 1 0 0
Nyctereutes procyonoides 0 0 1 0 0
Mustela sibirica 2 1 l 1 0
Milvus migrans 1 2 0 0 0
Strix uralensis 2 1 1 0 0
Elaphe climacophora 0 8 3 0 0
Agkistrodon halys 0 2 0 0 0
Canis familiaris 1 0 0 0 1
Total 6 15 7 1 1

HICED L, bEpYERic IHEIL . FHEEIC
1977 ERIE b BMNE L B LN 2/hS S B i
Bohih, HOkRET22 232, BiEERE
R iR R R U e, 1980 FE i iMERIR B (A
EEKAED) HIFELY, BERESUHEKA K
AEOEREBZBEAL Rohtlis2k. 2T
&, Zo&3RARIKE G IEEROES ESNNER
(HAEE, EUREBIURE) oMk, Hicici
KESNTO 25 cEBa—) ks
NEFRIDKRFEELE REED BRICONT KETT
5.

L HEE

HAEH—BICBYE 23X IOHWAELLTHE
OBEHEE AR Shi-(Table 1). RERPIBL 1976

0

1975 1976 1977

Month
Change in the number of Microtus montebelli captured with live traps.

Fig. 2.

DFAJAODFAJAODFAJAODFAJAODFAUJAOD

1978 1979 1980



NEFXIBUBOEE LANERL DMK

185

Table 2.

Changes in the number of three kinds of plants at Mt. Hitome. M. s.,

Miscanthus sinensis; S. n., Sasa nipponica; A. p., Arundinaria pygmaea. A, B, C and D
are a quadrat of one meter square, respectively.

Young plantation

Native grassland

Year A B C D

M.s. S.n Total M.s. S.n. Total M.s. A.p. Total M.s. A.p. Total
1976 2 4 6 o s 5 3 0 3 1 9 10
1977 18 8 26 0 18 18 5 7 12 11 680 691
1978 77 21 98 0 215 215 76 29 105 15 792 807
1979 92 52 144 3 310 313 97 33 130 32 850 882
1980 58 4 286 102 59 161 40 872 912

139 282

~1980 £ > SEMTIOFlIcBE T, ~CEIHLHEKD
43.3 %% 5Bt T, 30D 1S Fig 1977
Fiehl, Bic 74484 v ay Elaphe climaco-
phora 13 T DED WEFB D 53.3 %, < 4 Agkistr-
odon halys 3 13.3 %% 5. thd 2BD~ER
AEORFEN DK LEBITHEML, 1977~1978 4
D2EMIBOTRO W, BHEDETAH, THhED
~AEHICE B3N E A X I T 2 REFORE IR
THIH, TAEA Y a0 Z—ERAT 2 LZ0HKN
LB IZEAE Y, RERCECOBANMMEIE
RUBZEWS (I, 1977). Ladbd, —Hbieksi
AACHORRFR13HT, AE o ARBREMRELN
721976 £ 6 A SR D 1977483 A3 TR~
FRIELBEDSNEIDLDT, TALA Y a9D
T AVPHETONE F X IEBRBOWDICAEH
Blll3Eiohizu.

Z0fth, 4 &F Mustela sibirica DBICHd 2K
ELToFESE (FEo, 1959; Uchida, 1968; WA
H- =8, 1972) R, 74 uwy Strix wralensis T Xk
B NEAXI0HE (LA, 1956; 458, 1968; FJ
i, 1979) s HmohTwa. Fi, Fvi Vulpes
vulpes, # % % Nyctereutes procyonoides, } & Milvus
migrans 8 X UBEILL /A4 X Canis familiaris 75 &
bR M. LaL, bIFhd HEAMSD
54, BHMIcE Y 2 ABAREOKE L 20RO
WIS RERE DS, ZhoDMAB L2 THLE
NI EiREAGRLL. i, 1979~1980 4815 15 5
BEBEBLIER DO, 22X OEEK
s, HABEoR IEERBENERRTS L
SEbhisL.

g ZE e

ARENs * X1 0MHIET s WE (2, 193],
1935; @A, 1962; JNE, 1970) » 53, AELEEE

2.

LTRRF DY 42 COBREFHLTHEHERSC
LRTERN. Fh, KE (1978) JHIEN2AX
IMRRF DY S COBMEE L D SHEEHICES
HERT L ERNTVS. ULhl, —HiLicBi 248
DOERBTHR—HTERL, BLARZAFPH Y OHELE
gL, <y FREEL T &, ~21 X
IRKBCNOHEEYOFIHEHEL, RX+PHH
OFFPLHMTER K ABick 2R LAY Shik.
—i, RRFDPVHOBEMTIRMOBEELIIEE I
Dz, KEMNCh SO ETELHELTHAL
T2 L TRIKEXZ OGNS,

Table 2 iz jEMkih & BERiICR Y 2 NAER (A,
B, CXUD) icBF 322+ &4 4 ORKEES
KR, RS DNFRRTERRF &4 D
EHRFTE2f. MNFERENZ F X I OARREMH
KRB Sh, AERBED 1976 £iriiXE o AEK
& D KBAOEYDPEICL BN TIKABRIKEB LT
W, ZoXIBRBEIBETITRLINH, 1978 £
P DEBL, #Hic DRor¥Fyid BEEL
fo. Totk, BEWEETOELETRLELSL HREE
EREIEL . —F, NE2AXIDOKRRELY VO
BAtERESE Lo RERGE BRi» S JZHhEIOLTH LN
(@, 1961, 1965; 223k 1965; mrh, 1967; &
1, 1979), 4nBRPTHS. LWBOREM—H T
21976 2 6 H O RFBAELIFIK bV ORERE 2 &
AEOHFELOBIEMOBEESENIRD Shuh
27

Pl DEISEEE 2 &, 1976~1977 4Eich i Ttk
LHEHFENOREMTINE ) OERENEUIzEEL
N5, LTHH, HEEZFIEKEPERORE
WP EEZ I TOROEEMAE U icEEL
Tt TOLIBEFR~NE A2 X I ZEERDTH
BT A EHNTERETHS. FE T0m [WHORE
HFREXTE, HIEED B EYO HESEL S
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L, RBUEBIB~NETBEHL, F—FvROHEE
L7 Ge:RE). L»L, 197647 H, 9H BXU
1977427 B e, HMHBDHROBENR LA LAY S
niEL BEEGLIC R ISTHEO BRI ERBLL
B, 2HO~ 2R XY (MR 1) sHEshie?
FROT, ELOBENSOILEZBLLNLL.
S, WEHT GG EAE L U, AR R &
Bl bEIONG. UL, REOHEELTHLE
BHEsh T3NS 5 &, 197646 OK
RAERICE 5 AMuEREED 0%, BU197THE
CRFE CEFcH 2 BREOBEEKOEEMR N
&, BIUREMICE T 3RO EIERR (1978 4)
Dikic & Mk i Bohamoke s (Fig
2) BEMD, AYLRENERshS CLdAE o M
BEEmN LS TRIROER TS 2, YR
ZHEHEKOREE BN L SBEBICHIELEY
£5ThH3B.

3. KR

EEMTEL3—HLoEMicbic s ML KRS
—4AEBLCERTEEMDR. 2T, JERHE
BRERZEU LT3 EBbN S, [ET (1966~
1981) OERIFFZGER NG S LTV 2 FTRRLRNIE
iR G 1,143 m) ok} (1965~1980 4E) icH-D
<, &R, OFEE, BEEBIUBKEL ZAX
I OEBEET EOBBEERA. 16, MREEE
Al 1917~1919 48 (W3R, 1969 ik, 1972),
1968~1970 48 (FmJII, 1969, 1971) & 1979 48
KABORRENEONTNEDT, KRBRELRBEE
DOBEFRE SR BICKHRETT 5.

N 58 BEBESLIUEEER

—BiicB W 3% 7 X 1 OEESEED (Fig. 2)
BXUMBEoRRE S, SE, HREMNBIUCEER
(Fig. 3) EoMIcETMMRE RIEFC LR TER
hot. EESoREILNT, FERRE0~500
W ADFREEREFEOEEL, BEONBEREET
5. 0T, AEOFHEH KRS HRSEOXEL
2z bz, tLAMA (Fig. 4 LoBk
PEETHL LEDNS. COMEBICET S ERHIMH
BRGNS OS2 I9TEC 8 B L12HD DT
b5 Fi, WRZHTH 0cm OoFTcHER 9 00~
9:30 oiffic AlExhi. KBER 2O0BD KKK
DRESEASH, RABYZARERSADZNL
oL AEhok. UL, [KBOKRSUEHK
Lphod, HEE 8B 18.5~19.3°C, 12
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Fig. 3. Meteorological data by the weather
station at Mt. Aso (altitude of 1,143 m).
A, air temperature (maximum-minimum
temperatures are indicated by vertical lines) ;
B, maximum snow fall; C, sunshine.
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Fig. 4. Changes in the air and ground tem-
perature in August (A) and December (B)
of 1976. Open circles show the mean air
temperature and solid ones the ground tem-
perature. Maximum-minimum air temper-
atures are indicated by vertical lines. Sym-
bols on weather are represented at the top.
D, fine; @, rain; &, sleet; @, snow; O,
clear; ©, cloudy.
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3.3~3.8°C & ARIKRBIF—E LTV Hig, 12
BoBRERICHSTHEVEL, KOBLNES
MONZFAXIZFHELTHWELELNRE. BES
HNETRRBEROEAAMBIREESELS EEX

ShBh, EEiciZ 1965~1980 4 (16 KD iz B
ZEFHGZEOZERLTHIC 1.0°C THh, KRE
iCk 5 ERBEN~O BB REASLVE Bbh
B. 2L, EED8BEAFED 12 B 2HIR
DE G 15C) BKRE{, Zhi3FBO%RHETE
BLTAKREED FHNEHICEEBE 5EXTNS
CGRRE%E).

EEEFETRRBIIRPOEM, BIXUKEOES
BoHAE,LSORELOSAT, FROBAREER
kS EBAEEZ 205 (Shelford, 1943; KM
5, 1977). LdL, AEPHHEMEOBRSEILER
10~30cm &7, 3~THMTHMET A7), &K
BoMBEHBRICNTIREORBRIBLAERNE
Eiohas.

2 kR

FIg5T & 1912~1964 4£ > 53 4ERJ iKY 4 B~ & %
XIDARRENBYESH, ZodiTd 1917~1919
FEOEFNRARSREEL S Ui (W§E, 1969; #
3%, 1972). Fig. 5-A 1z 1914~1920 £ REATIC B
2 EBKBOEMER LI (KRBT, 1915~1921),
o TEEOFEEEKRR 1,830mm THL0 K
KL, AEOKRBENSR LR VITEOERK & 3
1,433mm & iz, FEHRKEOEDE ARELD
—FpE b, FTH, 1968~1970 Fic [ UMET
200 55 /ha itk KRS b (FEN, 1969,
1971). 1965~1980 £E 16 4ERYIC 3 13 539 48 5 K
B2 3,25imm ThEDIH~N, KREQRCD 2
1968 4EDIEMKE 1L 2,642 mm Aig o7 (Fig.
5-B). Hig, "4 A X I OEBBEZRDTRNEN
B, EH S OBWETEMEICE U B ENOHERIT
L OHEE LT, 1979 KT AT L~V D EKEK
BmhRcoké BEbhd. FoORE (19784) o
EBRER 1,921 mm &ERE DL, (Fig. 5-
B). ¢k ic, METIERKEDBERBD LN
53R OKFE & ORIICIZ A D BRI HEAEY
Shz. fif, —HILTIE 1976 46 B ic kRt H i
2%, TOFEHZVIREOREOFERKERIZE
b AT (Fig. 5-B), WEKICH 5 & 5 10AR &
LERKE S OB MR R SN, i, 1980
FECRREER (EHKE 4,701mm) 2 E&ESH,
FWERTENF X XIFFTREL, FAchEsh?

2400 A
2200
2000f
1800)
. 1600}
€
E 1400L . . L N
914 1915 1916 1917 1918 1919 1920
s '
5
&
25000 B
[od
e
o«
4000
3000}
2000}, ) .
1965 1970 1975 1980

Year

Fig. 5. Annual precipitation by the
weather station in Kumamoto city
(A) and at Mt. Aso (B).

T H kX3 Apodemus speciosus A 3 2 & X3 Eo-
thenomys smithi OREEEHWD L. LEICBIS
RESHERBER OB EoRERRRIETLHLLT
oY, FH (1981) FRIC 1980 EchBTRE S
MOBB 3L BELNE THAXIELARR]
A. argenteus OEFEETAHEL T3,

Dok dic, KREEROPTOHICERKE LR
BOERBEHEOMICEETORENSLEZEZS
hz. LhLl, chicEitgEsdy, —Bicaiml
SN, RETBBLME E RV, JBEORER
HIRTH D, [REENDEL L—~EORBENEE
BT a0, chong ix XIEAERICEZL 5281
INEVESTH S, KEEHEORERIEMICTRE
CHRMICERBE~NEEBT L EA5N05. 2T
BEEOEE K X REBERETEEROEE
BT L ERBBRCRRETES. i, LEDL
5 FIZEIC A 1 T OHUR TR E L0 e EEREDER IC K
REERCTZENDE. KREEMN DX D EER
WAL TERTHS END £X b5 5 (Chitty,
1952, 1960; Watson, 1956; Chitty and Chitty,
1962; Krebs, 1964). 75, bR L A EROAIC
TR OFE R ENEZ SN LD, KEOEKEEH
CEEMGES 2 EEDNIEARIELAER RIS,
ot B, BhEOSELABEOARREELTE
ERBETHS ik« 56, 1982). Lhl, —H
o BEEHII BT 2 BNEOEARETHMY kL
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BDHRR SIRED, TLARKEDTHWEEEDN
5.

DIEEG B, »~E 3 X BEEROEHICHRIIC
TEA T 2ANERERHIZLEBRAD. KEOMEK
BEMPAREEEFERTL0ICE, ThdDNNE
HRMEENIREBTHEZ EBRETHS. LHL,
cho oANBERMAROBEFICEOTHRES N
ELTH, THhHED CEEBHMICET > LIdR
BRVEITHS. £TONNERLBERKOES L
ORIV T HBNAC L REHBRB TR AETH 3.
BT, LN & S icK R OREB LR TII2 TN
ERS HEEAED T BERERICEEEREL,
BEVREREE L THIBTOMYIOESPETR
B zo&EHic RESEAT AL ZEL SN S,
AHBIAERFEABERE L TCHREZTOLENH 5.

2 #

HEO—BilicB} 5,4 % X3 Microtus monte-
belli oW T, S4ER (19754812 A~19804 12 B)
KR SEGRED LANER el AYBXUX
&) LoE, BriGrERsh T 3MEHRIcE
U 2ABEOARE LRE L OBFRICONTHRE L.

) —BLoOEGRE19764F6 AickRE L,
DB ICEFOREER LTz 00K RER 2
AWy, FEMAEPIKEBORREE v~ voEERICE
ELiE»oi.

) ABRBFBZZOXIW LG X I OEERE
B LBAEBIUOREK EOMICIIHBELBEREZRHKL
LB »oie.

3) —BlitBY 3EXEORHIIE—TLL, AR
F PV HOERERLEL Ty FRERLE.
D& D BB TRAYMSERIET CELL, <hhE
BEER CEEERTLATRE S D 208, Hicay
SHEREGEHOEH KT LIEET I doTRIEL
ZEd@monie.
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DRICi3 i piEEsEENED Sz, LiL, K
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Summary

The relations between population change of the Japanese field vole Microtus
montebelli and extrinsic factors (predators, foods and weather) were discussed on
the basis of the results of investigation at near the summit of Mt. Hitome for five
years (from December 1975 to December 1980). We refer also to whether the
vole’s outbreaks recorded so far are related to the weather in the south district of
Mt. Aso. The results obtained are summarized as follows:

I. The vole population at Mt. Hitome reached to a peak density (outbreak)
in June 1976, afterwards declining until December 1980.

2. It appeared that predators and weather had no direct influence on the pop-

ulation change there.

3. Several patches of withered plants which consist mainly of eulalia (Misc-
anthus sinensis) and bamboo grasses (Sasa nipponica and Arundinaria pygmaea) were
caused by the vole’s damage. Although the population might have declined due
to shortage of food supply in such an area, it did not necessarily seem to follow
that a food supply has always a direct influence on the population change.

4. The vole’s outbreaks appeared to be concerned with scanty precipitation in

the south district of Mt. Aso, whereas did not with it at Mt, Hitome.

Thus, there

seemed to be some regional differences in this respect.

5. Up to the present there seems to be no single extrinsic factor that, by
itself, causes population changes. It seems possible that the vole must be exposed
to several factors, acting together, in order to experience an increase in population

size.



