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Summary

Field experiments examined the strategies of cache-spacing of Apodemus mice in a Chamaecyparis obtusa stand of

the Tama Forest Science Garden (Hachioji, Tokyo) during the period from April to June, 1993. Miniature transmitter-

installed acorns were left at a food station and the acorn-handling behavior of the mice was observed by a video camera.

The cache site of each acorn was detected using a receiver. One mouse of A. speciosus transported all the acorns from

the station during one night, and cached the first acorns near the station and subsequent acorns further away. This result

suggests that this mouse spaced its caches so as to maximize the difference between benefits and costs of caching.
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Fig. 1. Study site
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Table.l Visits to food stations and acorn handling behavior of 4podemus mice.
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Fig. 2. Spacing of cache sites of transmitter-installed acorns.
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Numbers show order of handling of acorns and correspond with those in
Table 1. Area encircled by dotted line is the home range of a resident
Apodemus speciosus mouse (No. 75) estimated by mark-and-recapture
census.

FyZiE, AF—Y a5 8TmEEh/ i cY ¥ —
Tlem CHEBTHESATW:, 4FHIIELELNT
Fr 70k 16.8mBEN 72 T 2 em DFTIC, 8 FHH
CEBEELNSFYZYIE405mE TN 10cm DR &
DERNIZ, WFNRHBEMTHFESh TV, 2,4, 8
FHO RV ZUMER SN HFAZIZIZE L o7 i,
ING 40D F 7)) ORFEETE, HERSED LR
A HRKETERE LT P 3 X I0EEREE (75%) @
B M L ZDFBIZHH LT,



124 B R

AT—=varyBPLARRXIWZIVELELRAKY
T, ATF—varyers 42mBEn S CHEICKE
éﬂ‘(\l‘flo

ZR

K4 B A —BER IS R B BRE S R % SR 3BT
~NEFET S (Vander Wall 1990), Zh I TIZHENERR
BB THEDD 5N TV B 58I S - 2524128
BWTHZELEARMETH S (Daly et al. 1992, Brodin 1994,
Sone et al. 2002) Z &, WrAEEOMEBINFTIETFAEHIC
XBRREI Y E (Kraus 1983, Vander Wall and Smith
1987, Vander Wall 1991) Z & R ERIREL BB EF L
WXaT77a—Fhsh, FEEET 572003 M
EFNHOHBERIT 4 v POEEXRKICT RSO %
f&l 55 #fi % ¥ 289 % Stapanian and Smith (1978) D€ F )
&, IWREICHHETE 2REHAIR ST AFE I35 1K
THHEREINHORERKICT 7200 KT O 220
A & FA$ 5 Clarkson er al. (1986) D EFILHIE L %
FANRLN TV, AIFEE, RO EIIHEOE I,
ZDOHORFRITRE AR S BN BITICIT O O ERE
T, BANZEESNIHOEREL, BE» S OHEICH
PHOOLTELL LLLEFHLTWADIINL, BEIL, &K
MO EIEFEON 12, ZOBITAFE DL L@ B DWW
FTHIZHEET 2 OWEET, BECEHIFIOIWE
CAHATEHEEIRLETFHLTWS,
SHOBETIE, BELAF Y7V OBIDLHh 72D
T, FRSW/IEOBERMN IOV TIERTE 2o
2o APFEHMIP, 7HRAXILLALXIIFNEFN1IMAE
KRB ATF—a rERFGEL, FrruEEbEs)L L7
B, 6-7 g D/NRIREERANE P 7)) I3MKEDN 12-18g D
EARAIE->TRETET, JFEPE-7DIT1
BIZZTTHotze D728, B ARXXIDHEEDZEEEE
IZOWTHEBRTE Lol

—J, THAXIFREBELZIMO K7 ) T %58
L7z SO bREHTESELL4HO N7 &
FH3FETEDS, HE L hv o5l Py 7)) olrA
WTIRETE h ol AWETIE, 7THAXIDER
57 ORI GREBIEN) ZBEROEE HES
e, A7—a ~OFMERE 7)) olr&i
TORBEDOHIZ, Ho2r2BRERDON P72, T4
bh, 1HMBE 2B QMBS 258, 2@BE
3HHOBEEIL 3 LM 3HOEND LI 2hb
5%, 1 HOEMNEEIX 10.0m, 2 EHOEREEHZ
87TmE I EEDLL LMoz, E5HIT, 4B HOERE
BEZ 1 RB O L7 FIZ¥NLZcd20b 53, 4MAE

&5 H OB 1, 2 MEOFHREEXL Y b hIc
WML Tholze X512, ZOWEMKGTIE, Bi
AID N7 OER: - FRICREROBEIR N2 5
72 EDHESIN T2 (Sone and Kohno 1996), L7z
Mo, SEIZIEBAMO R 7V IR ERLES LT
P THo7D, Ihd Ko7 ) o@EREEEER 080
AR, TASXIOER - FEABOBEERLTVS
DTV hEEZ LN,

HEREEZ LN 70, BMIEATF—Y 3 vl
CIEH SN, ZoORIGEROIEFESTH 21200 T, X
EICEAIEITh, RSN, ZO# %X, Clarkson et
al. (1986) OEF N OFH L Y Stapanian and Smith (197
QDEFNDOFRELLS—HL, 7THAXIBFADONA
74y PeIRMNOEEZRRKICTLHENICN V) 2 7R
LTWDTiERwhrbERINS,

% 72, Stapanian and Smith (1978) 12X % &, SOKE
W (R 2B/AMILE) ELAYE, SEIrLH 5
W3 ER, BWRTAIEIMHEINLD, SEDE
WIATF—2a v SEEROFMIZB STV, Thid,
AF—vavEEIERMBALCOEERT AR (75
?) OITBEOMICE LT &, 178 B
POEERFMCOPTHWALEZE, THRXIDON 7D
B - IFRIZA S OFfTEIEMICER S5 (Sone and Kohno
1999) 2 kitkatEZ HNA, TOX 9% Stapanian and
Smith (1978) DEFNDOTFEE OFR—F %, Kraus (1983)
bhTINA 4 0) ADBFETEHTHEL, ZOFEEEL
T, BFNVTHGWI P E RN & B HOERTEIE T
ZE 7Y M) - OEHEHIT TN D, KFRETEHALI
DEEMBEIZV %, FTHBOTE D AR TR
Poize UL, THAXI0EEREOITEHEIZEL L
BEHETALEZENHBDT (Sone and Kohno 1999), EfE
BAROEEDOEMIAECTEROEEIR AL, A3
W& AEOEREMSR L 2E, BFEOSHFIRSHO D
DEFELR 7DD R D0 Lk, S8~ L3RS
TERED LS ZREXERTLIET, THEAXIOEA
I ZOMBHEHOICINL Z EDHREENS,

51 R 3K

Andersson, M. and Krebs, J. (1978) On the evolution of hoard-
ing behaviour. Anim. Behav. 26: 707-711.

Brodin, A. (1994) The disappearance of caches that have been
stored by naturally foraging willow tits. Anim. Behav. 47:
730-732.

Clarkson. K., Eden, S.F., Sutherland, W.J., and Houston, A.IL
(1986) Density dependence and magpie food hoarding. J.



7 H R X I OFEOEEBE 125

Anim. Ecol. 55: 111-121.

Daly, M., Jacobs, L.F., Wilson, M.L, and Behrends, P.R. (1992)
Scatter hoarding by kangaroo rats (Dipodomys merriami) and
pilferage from their caches. Behav. Ecol. 3: 102-111.

Howard, W.E. and Cole, R.E. (1967) Olfaction in seed detec-
tion by deer mice. J. Mammal. 48: 147-150.

Jacobs, L.F. (1992) Memory for cache location in Merriam's
kangaroo rats. Anim. Behav. 43: 585-593.

Kraus, B. (1983) A test of the optimal density model for seed
scatterhoarding. Ecology 64: 608-610.

Morris, D. (1962) The behaviour of the green acouchi
(Myoprocta pratti) with special reference to scatter hoarding.
Proc. Zool. Soc. London 139: 701-732.

Reichman, O.J. and Oberstein, D. (1977) Selection of seed dis-
tribution types by Dipodomys merriami and Perognathus
amplus. Ecology 58: 626-643.

Sone, K. and Kohno, A. (1996) Application of radiotelemetry
to the survey of acorn dispersal by Apodemus mice. Ecol. Res.
11: 187-192.

Sone, K. and Kohno, A. (1999) Acorn hoarding by the field
mouse, Apodemus speciosus Temminck (Rodentia: Muridae) .
J. For. Res. 4: 167-175.

Sone, K., Hiroi, S., Nagahama, D., Ohkubo, C., Nakano, E.,
Murao, S., and Hata, K. (2002) Hoarding of acomns by
granivorous mice and its role in the population processes of
Pasania edulis (Makino) Makino. Ecol. Res. 17: 553-564.

Stapanian, M.A. and Smith, C.C. (1978) A model for seed
scatterhoarding: coevolution of fox squirrels and black wal-
nuts. Ecology 59: 854-896.

Stephen, D.W. and Krebs, JR. (1986) Foraging theory.
Princeton Univ. Press, New Jersey.

Vander Wall, S.B. (1990) Food hoarding in animals. Univ. of
Chicago Press, Chicago.

Vander Wall, S.B. (1991) Mechanisms of cache recovery by
yellow pine chipmunks. Anim. Behav. 26: 851-863.

Vander Wall, $.B. and Smith, K.G. (1987) Cache-protecting
behavior of food-hoarding animals. In Foraging Behaviour.
Kamil, A.C., Krebs, J.C., and Pulliam, H.R, (eds.), Plenum
Press, New York, 611-644.

Ky AT 2 BMME R X IICE 5T, FALZEZEVHEETENRL, FAED7 4 v PRAAZED D20
3, BEOZEHRELEETH D, 1993 E 4 A0 5 6 HIIHTT, HEHALTHICH 2 FHRE AT S BRI S5
HOEEBSRLT AL ) FATHT, MNIREREZEELLZITFNVADOR Y ZY2HREL, EFAAXTTHAZLIKL
IRy 0ELEYFEF L, FYZ7UNELESRAEEE, LZHLIREREHCTHERIEHE L. kA
ARIER YT RERCELD ol THAFRXI VAESEETOF Y7 ) 2 &R L7225, BRAOHIIRELHIL I, B
BIERBICEBCEAEL7Z, CRAOOREEID, ZOTHIAARIRFAONRT 4y PLIAMDOEERRKIITS &) 2y
BOREERBEREEFo TV AWREMEND S Z LARBI N,



