Bull. Kanagawa prefect. Mus. (Nat. Sci.), n0.28, pp. 57-62, Feb. 1999 57

i) 3}

FHRILIO =R > DRI BT B AOKE X OB

Changes in Antler Size of Sika Deer in the Tanzawa Mountains over the Past Years
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Abstract. Antler size of Sika deer Cervus nippon that were hunted in the Tanzawa Mountains during 1956-
1998 was compared between period 1 (before 1991) and period 2 (1991 and after). Most specimens analyzed
in this study were trophys of antlered heads. In 67 specimens, antler length and the distance between left and
right bases of antlers (coronets) were measured, indicating antler size and skull size, respectively. Both
antler size and skull size were significantly larger in period 1. Furthermore, antler size relative to skull size
was also examined in order to exclude the factors by body size, which presented the same result as expected.
Possible factors that could have influenced the recent decrease in the antler size of the deer in the Tanzawa

Mountains after 1991 include deterioration of dietary conditions as well as a decrease in population of matare

buck due to over-hunting.

Key words: Sika deer, Tanzawa Mountains, Antler size, Skull size

FL®IC

AR TIE—REZNEN O WEEIT & HET AR Xt
LTRWAZRD I LN, BHERICE > THLEMNZS
N TW3 (Clutton-Block, Albon & Harvey, 1980) . Z 2
HE D <ZHBOFEEDEANVNKRELBIERELRA
P BRI TH D, LIEN> T HDOAITHEER
WKEo T LIZEZEZENTNS, S SICHEBENDRK
BTHHEBECRHEERICK > TRLADKE S ITIIERN
BeNsd, 2PN Cervus nippon \ITHBWTH, FEH
DY 7 27 C.n.yakushimae \3/NETHE/NE < 2R34R,
Fa 2PN Crnippon BENXIDPPKRE S HK
M3IRARERD, FRTIRAKROAZFEFOR T2
PN Con.centralis R T AL DI 2 71 C.n.yesoensis
BABTHDRELS SRVHEBIT S CKFEH, 1986).

7, YHOMBBERZANDZOT, FHUHEECH
WEERIC PN THFD EZORESFHEOFEZZ T T,
FERIZE>TAYA XTERRD SN S HENNH 5
(Putman, 1988) . M. FHRUBETHME L TV DN >
H—D% B TEDIHITES LD BENKE M DI
okl ERRTVW2S, ARTIE. TOFHRILD 7
B E RIS, ABLOMEOKRE S ZRHETDHED
fEEERBWEL, WL TENSIERICE 2 HED S
LOMEREND, FOMBICHEEBIIFITERICON
THmd B EEHMNET 2,

ZES]

FHR LS ) | FEERICAZE U B & (1673m) %
B &3 B9 700km’ DU TH B FHRILHTIZ 1955
LR S IR E 75> TV, 1970 SRS H D
MBI NBHEICNZ> TS, FOMIT 1966 FELLHK
M ERRICLZEERRERNB ZabhTna,

I SACAZEEL. TORFLVWANKREZ
D5, A9 AEICERT 520, RBHICIIT TR
KEICEL T3, SEOSHTICHWZHEHE (1) FHR
I THIE I Q) 3X4LDAZFEL (3) WEEMN
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1. HBEZLOBRRE.

bh-oTWBHDE LTz, 7272 UIERERHEENARHT
b, BITHRRBERRFITIRD ST 505 H DI
GO EARFZEAENENS LORH” (hO T 4 —)
MINTLARTO A E QHIEH S TH S (FE1). T Ol
WTFEMNZOHEEC2HBERAEDL N OMEENT. 5
DHHBUTINBEAEDIFEAEZHET, N OFDED
BABOBDTH S, FHROT AT 3N 4RETOH A
ERR L. BT 4aFEICZ OREIET S, LML,
BEAET 2F TINARIIESTEHREDH D, ADFE
FERRIIHEN 72 D D T (KFEF], 1976; BRAT, 1980;
mH, 1992) .

SR L 7z 67 BOEADOHBERDEESFZK 11T
U7z, 1997 SEEE ORHNITIE., R HEBFFEATIC R BA
FNEYTRTEZER L 2O TEERENKEN, Th
DREIO® DIZEMEECHEAD S SIT8 L TWAIEA %
HUTEHHALZDT, 5451 FEEARNHMOTSHE
MiZH 5, ,

REEEMH. E<IT1990 FROFEMEDOENEEERE
L. R 1 (1990 4ELARD EHIRT2 (1991 4ELIEE) @
SEDOERITH T THE L, §OT 10 FHALTE
DOHHNTENIEEL WA, & TREAKOBERT
ZELOTHWERR G ERA Lz, NI —BEDTH
EnHEE, 10FEULFIODBDTH B ENENDT,
COERRDMIN Y —OfED [#] & 14 TbKE
MRS LT3,

Hik

PHRE > 1 OB L OBHBEREA 67 8% M SRICFH
ERIRoT, KM THWET—F13, 1A EEEN
FHHEB I o0, 8ED b O T 4 =2 DWW T, &7
BHEIFHUZEBEL 2. 5B ISIIN Y —KITHET
Gz LT 28a2EE L. MAICXDHE-ED
DI NEFT R, TR TOERICIEITZHEE S L
T, AAOZER. ABRLNER. BB IOA K
FHHELEZ (M2),

A DOWEENIHE M2 /=0, TOMORKEIZERLLLE

B9 51213, BRI TRE R IEEE ED
ZUHENDH D, ANDLIRINE—HFREENSBANST
5&, PIZITESINELTHAHN, KON o7 1 —
EWSEAOHE L, AOEIIEFHANRETH S, A
DERIZATFIRICH 72 5 AN 5 5 AR TES £ TOER
PRAE S AT o A AREEBE D 2B 0 Z2FHIL . ThFh
EADYHEEST, EL, —HDAICREND 55
B OFHEZE AWz, AREIRITE KL D To
AOBOEST, AOKSEZRIIFELLE, ZOHE
OMEISHEMHFIEND T, TOEREEREZEHIL,
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2. HEIE T & A OEALE .
(1) ek, (2) AEMESE. (3) FTHEE.



Antler size of Sika deer 59

40.00 |-

30.00

05, 20.00

1O e

400 450 500

ADRS

250 300 35

M3 FRICL2ADEID
B 54 .

30.00

20.00

%

10.00

M s

4. ERIT K D£8R R B
DIREGA .

FNENEADEHEES T,

~O7 ¢ —i3fs, AR, EESRCIMINERAA D OR
WKEBEBRZSNTWEEENEL N, Z0D, HEDK
FXZRTEREFRI WS, EEEAZEDOLEAR
Ofs B OERES Smm BALTEHHIL 7=,

HLEEA LM 14 BOBEERICBNVTHOEEI B LY
THEEbFHTE 2,

=R
1) AOKRZEDIEE

EREMCE2AOEET Limm) EAIKKHO RS
(L2 mm) ZEWIZIEWHHBIZ R L 72D T (Spearman rank
correlation coefficient: rs=0.9920, N=15, p<0.01, L2 =
1.119L1-32.474) . AT & D FHAURRZE O D72 E R B
DEFIZRFICHVW ., AOEIITMATRIBEREL
7z TEREXABRERERXER) Of (V) 3A0E
T (Wg) E8WHEBEZ/RL 24" (Spearman rank correla-
tion coefficient: rs = 0.8868, N=14, p<0.01, W=1.9473V1115),
HOEIZTTEAOES LEVHEZRL L

(Spearman rank correlation coefficient: rs=0.8912, N=14,
p<0.01, W=0.0037L126), ZZ T, ADOEI #HET S
SEIOHTIE, BEREBECL2ADEIZADRES
DFRE LU THEM L7z M 1 O DS ERIL 507.20mm
THIR 2 @ 456.23mm & LDV, WFITITHENICH
BHENH - (K 3. Mann-Whitney U test: z=2.66,
n1=27, n2=37, p<0.005)

2) HEOKEZ EDEE

THRIIEEOREZIEZRMTLHDDEEZLSNDA,
ERFZEDOMEHI BV T, FTHENZOELDEIE SN
TWw3, £ZT, FTEE L.mm) SHESMHEEZRL
7o £ BETHIEERE (Ls mm) ZBHBORESZRIHERESL
Tf 7z (Spearman rank correlation coefficient: rs=0.6511,
N=14, p<0.01, Ls = 0.1312L3 %), HARH 1 D15 4 fEREE
B 114.07mm THIM 2 @ 110.14mm £ LD D, WH
IISHETICE B HEN ® > /2 (4. Mann-Whitney
U test: z=1.84, n1=27, n2=37, p<0.05) .
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ARG 2 O fa FERAFERE 125mm OEAR 1EOAHTH o7z, INEBRNT, RIGEBEERENREIN TN S,

3) AOXRESICKTHHOKRE S DFERRMLEEK
IR 1 S 2 10 BT A0 RS OEHHEE A REHE
Beicxt LT oy b7z (B5). fAMERFEEE 9Smm O
AN DREHIRT 1. I 2 S B EAREN 1 ETH 2D
T. £ 100mm OFEREEEDTH L. A
DOEHEEIIERETHEICEESHENL SN, KD
REINECTHRIEOAII/NEIELTWS Z &N
1o 7z (Wilcoxon matched-pair test: T=1, N=6, p<0.05) .
A S S ICADESI R LT 5 & A R
115mm OREAITH W TN 1 S 2 TH BERHEZ R
U 7= (Mann-Whitney U test: U=9, ni=5, n2=9, p<0.05) .

=8

FHRILH D HITHENT, AORIBLTOES LN
MEERLE, LEN> T ACES ZEETIHE, 4
ZNEAAY ) 271 Megaloceros giganteus D K D IZHEIRIT
L5 EMERACREDBETHEDODNZBELRRERD
(Gould, 1974) . =K > P H TIEA DK EREDFITDN
TRAPFVEE LS ED, RTOATIRIFADKES
ERTIZENTER, Wo1FD, KOKEIFFHRHED
BE. BEERETRINDG ZENZNN, SEHIC
AWERNSIE, 6 DFERIZFS MLV, £ T,
THE A BB ZRLU - ABME#EHEEORES,
SHITIERORESZRTBESE L TE- 72, Zhick
D, hOZ4—EWSRENEMENS, ADESEA
PEFETRE A & W S A feRE 2 o T B &Il o 7 g
MMTE,

LA DRI BIZERIC DO NWTOEREBDL ZENT

ERM o Je, FRPHEE I NREOKRFIRERLS N TN
LHRBREDOT AT, 23 TEE TIIEBOMUNEK
Z. FNLIRE 4 FHEE TIRMAHD, EEHEIT 6 FEHETH
AT D (KFEF, 1976). WoIiED. AITEHKDZRE
b 67T FETHEEETS., ZOEMBFHRDO T HICH
BERATEDRS, O —ICSINHBIFTEALEN 4
FUELETHZOT, BREREIZIZIFZTL TS &
AONB . HEOKESIDHZNIZKD S, X5 D X,
A EMEBIRENZE T LAETH O, EQHEF DX
EIOEBMERZRLTVWSZ &5 (Gould,
1974). B OTMRFEHRIEL LD AIIKERBEZ
BITHDT, YBIOADESITIIREDERZLEENT
W5, ZOZEN, ADRIOHEERESLTWHWSH
HOOWEDTHBEEDLNS,

RO 73, AEME#ELAOEIBSIIEL
DINENWT ERbh oz, TOFERNY—T-EHEE
BNEE—H Lz, LL, BEICTAKBEOBEI W<
BolHERELT, BFEOHOAMWNSkoT=bit
T, O &1, AERERICNT2HOEEE
NEESETHEREIIRBS>TWS I ENGHLENTH S,
TbHE, ALEOKRESITHLRELDANNIEL
o TNB, LD D EREHW IO H
BAEDDERIZDWTHREL =0,

Bl N E> TORBRGOENB T 5N S,
FHRILTIE 1955 FLIK O I REHKICE > T,
1960-70 FEARIC & A BT 2 L oA 2 S iciik L
7z (L, 1974; B8R4, 1980) . ZRFIRIRE DB DY
I ESEARENREEL, >IN S 2HFATHE
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BT 5B, TOH%. HREOHSE & HITH S EARITH
N, HGEEEL TW S BRF, 1980; L i, 1994),
F7z. BEE 1200m B EOHIR & H0IT P Sasa ssp. D
AR ZRE L 72 (1994) 13, 1988-89 4Ein 5
1993 FE D 44ERI T A X ¥ * Sasa borealis DEEIBINT &
AERSNR<ZY, BITNHEFICEITLTNS &%
WELTWB, AXI T INBEAT 5B OEE |
THO., BRNEADOHICLNITEER T 96-99 %I HET
% (fRAT, 1980) .

Pl b (1994) 12 X 2B EBEENRE (KFD LN
FE—HNFEROOWHERICE S & FHRO T HITEE
ZilE U TRBRENE 1992 FLHFIZEREEBEERDOH
DERM D N b S, SEOBI T, £ K HEE
100mm LA FZR< EORE S DTS 1990 FROAD
I EN—HEICE < o TWEDIR, 20X D InfES:
DEAIT & B EEE2AROEFECRE T 5 alfetk
NEW, A DORENE DE & OBEELMHIT E DR ERR
ICRIET 203, Fl 2 SERAEEREICL > THEND D
B33 % 713 (Fennessy & Suttie, 1985; Putman, 1988 & D).,
HAMERICBNTH, HRHIPFEOTY AP Ay
NS> RDT 71271 Cervus elaphus T, HEBEREDE
PEERBEEOHKIZED RO TANNI LB EN
WESIN TS (Staines, 1978; Cluton-Block et al., 1982;
Clutton-Block & Albon, 1989; #&, 1996) . 5D 5 AIFEE
AR B BEHICRET B, ANEBEEGFEOLD TR
SEFEADT-DDIETH B I EEEZLD & RFEESLN
T TIMRE & A ORE/NR O BRI I L F R 7R Bk A Ry
=hs,

ANEL 2o B ZOBER & U TREFER D22
HIF 5N 5, 1970 FEOFFFMEELIK. FHRD > 7713 HEIT
RABWHREZRZZTTER, OB, &<ITLIRAA
o AV ED N B ERAER NS L (B, 1980).
IR 1 TE L IZHERIEBEO REND DIZHHMAME> T
WO, RBEAN OBRFFHOBRTH B2 LIS
W, WFHIZE L, FFRICE - T, BEOFRBERITRE
KB LTV, HEAEDFEROBEEHFELTH, &
SRENT VIR E 7o fl 2 B o 7oL E OO R OB % H
E, AR ARTHEERARIGEL TWRW 4-6 T DR
DEIGHIWA B &S, ZHICX D ADEIEENNR
BLTWL, ZOZ LR F-OEROAEHREZRTS D
DT, DLAWMERDHEL TWAAREEN R,

B

)R - B WK (R HBPER) 12id. BUicE
EoEMOFHIOEHEZ 5 X TV W, EEEHL
e, BAETER - ASUEMEE. M%) RS FHR#
Py —t & —, MRINESEHARE L 5 —, #ig
MBESLINEAR =Y 2 &—, HR)ESAEROR - #
ERigaE, RAEHE FHRE— L), /NREHRITIEHT
AOEARZFHSETWEE W, BEEKEKZIZICDE
FEMA OB, REE =K, ARNEK. BE
WERK, MIREKEK, ZAXBE BEFECEKICEE
HOEARZFHHL TWEEWE, 4HEBTFRICIIIEIC
DWT, ERRER RIS AMOR - HERIEHE)
IIEEHIREIZDOVWTDT RNNA 2B WE N, 22
IR L TRHOEEZERLET,
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