FEEh i B RGEM A4S (J. Nat. Hist. Mus. Inst., Chiba) 3(2); 223-232, March 1995

EBRFEEDO=RHIZEITBEH A4 ZOMBRE

HOE VR HELEEZY

U T EEE hRiE
T260 TEEMThRXEHZEN 955-2
2 HREKERERRNBFRE

T113 HEEURXTRE 1-1-1

E 5§ FEEmfsIORB/NETICB VT, 19924 10 A& 19934 10 Bicifis n7- 160 §iD =
+ v I H (Cervus nippon) DIEY 4 X (KEZH» 5IHE) & (¥, AKEL» 3THE) 2iHRIL, NEHKE
DIRFEFSIZ Lz, A4 4 XOEER, A AT 2~48T, A ATR2ETRELL. TH&kEIR, +
2 (AEPIL) ©604kg, » R (2EPIL) T395kg THY, JLEEPCAMNILAD =+ v Un & H~NT/IE
Thoto, E1z, LBEPAMIESFO =4 v V4 HARTHEEOEWC EARE NS, K44 XOHHZRID
EBERitEEO =+t I HEB3EELTH -7z, EN"HOBEOMIBHZR IR 2ERI>WTETF

DEEET- I,

F—O— K =k Ih, EHAX, A, NWERE, HHZE, FRER.

=& v YH (Cervus nippon) 12, N b+ 4, BB,
EHM, FHEE, B BENchdToamd sy
# %t Cervidae ® h B & T & % (Whitehead, 1972,
1993; =j#, 1986). Z O MIFIZILER 14° 054
50°F TEIRILL, FEREAFEOHRML SILIZEEE
OFMPERE TOBLBRBICERLTVWE, 20
7o, E—RRICBVTH, EEREDOEVCIELT
TREPHERICHISM S ZROEET 5 T L X TFEX
ha, ZoXHUEHIEHOERLE, TOEREAALS
HTVBERZHSPICT S L, EYDEFEE
OEERE L OMEBGREES AT, S5V Y
BodTtd A Yo PHh (Odocoileus virginianus) IR
SCHMBOBEZEER =+ v IV H ORMHEERT 2
IZTEEURECTHLLEZS.

=F v Y Nid 19 HEEERELMEICa —o v e, dEK,
= a—Y—35 v FEIHBASH (Whitehead, 1993),
BABGEEEWNRE LEHESITDNA TV S (Barus
etal., 1982; Feldhamer et al., 1985 73 &), —7%, &%
DORBICEE T 2RO REFENR I, FETH
SENCITbhTWS (B&iEh, 1992) BhRBFEICHAEK
TEEEN TV, ThETOMEICLY, BAZH
D=k IHOBUBHEECIECTERDH S L
(EH, 1991, 1992a), /A BREORN 3SR
KBV TERPOITEICEVWDH 5 T EfEfianT
W3 (=i, 1986). LirL, BEAEANDO =+ Y1 D
HEREFRIRRZEIE, HAREESE Glul, 1981), EFER
1 (G, 1992a), Jbis:E (Kajiet al, 1988; %K,
1994) T EE & L THEHEELERMWE TIThh T
By, RETERLESNT CORRBIFIRLAL

W, Lichi-T, BRFERLERMECBIS=
T VA OWMER, PESLVDEATY ZREEKE
[RIERMAEICERT 2 v BERE O & O KRS
EAMHEIC L, SREARRBIART 3= Yh0D
B WTERLHRAEE5Z T B b0 LS
nas,

EHS R ERRoBE LY, BREERLERKEIC
HBT 5 =% v I h DL AHOMCT AT
LAEMELT, TEEOEREBILBLTHES
fT>TWw3, 4EIE, HEFOHEOERERDO—
THBEES A XEAIIOVWTHET 5. HAEARDO =
FYIHDES A ZITHOVWTRVWL ODhOREHNDH 5
(T - K#ET], 1977; &, 1983, 1992a; /NEiR I
M, 1986; #, 1988; Kaji etal, 1988; Siliz»,
1992; $57K, 1994) 4%, BBEFEHRILIERMTICER
TEEEREE-fcbDREV., i, ERlcEYA
ZOREREEZHS M LALbDRbEL LML
(EH, 1992a; SHi1Zh, 1992; $5K, 1994), HuRR
DOHE S THH bR TVEY, 22T, KBETIH,
BREBD =& v ¥ A BIEBEOEY 4 X & A DI
EBIUHA_RORBEICDLWTEDE EDBEED
i, fiROER L OREETYL, BREGRORK
2> WTHRETL 1.

E, ERcERT 3 v ARcowTIR, AES
EHIMNICEET 5 EMNH SN TV S (Anderson
etal.,, 1974; Mitchell et al,, 1976). BR¥XED =+ v
IHICBT BEEOEHEHICOVTIE, ERNOIEL
EHBICOVWTOERLESDETIRRET BFET
»H5B.
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A: Chest girth
B: Head and body length
C: Body length
D: Shoulder height
E: Hind foot length
Fig. 1. Measurement of body and antler size of sika deer (Cervus nippon).

F: Antler length

G: Width of antlers (tip to tip)
H: Major axis of base of antler
I : Minor axis of base of antler

Table 1. Number of sika deer (Cervus nippon) measured for body and antler size characteristics on

the Boso Peninsula, central Japan, in 1992 and 1993.

. 2 years 3 years 4 years 5 years 6 yearsold
Fawn  Yearling old old old old or more
Male
Body weight 13 13 17 10 7 3 15
Chest girth 14 15 17 10 7 4 16
Head and body length 14 15 17 10 7 4 16
Body length 14 15 17 10 7 4 16
Shoulder height 13 15 17 10 7 4 16
Hind foot length 14 15 17 10 7 4 16
Antler length — 14 16 9 6 4 14
Width of antlers (tip to tip) — 13 16 8 6 4 14
Major axis of base — 3 16 9 6 4 14
Minor axis of base — 3 16 9 6 4 14
Female
Body weight 10 13 10 8 3 6 19
Chest girth 13 13 11 9 4 6 21
Head and body length 13 13 11 9 4 6 21
Body length 13 13 11 9 4 6 21
Shoulder height 13 13 11 9 4 6 21
Hind foot length 13 13 11 9 4 6 21

MR EFE

TR T K CREVNEET (Jb# 356°8~10',
HEZ 140°4~13") BT, 1992410 B & 1993
F 10 A EERRRBRIc L s 1 160 s (£
283, ARTT) D=V IhEMNPIHAEEEREL
fo. s EEIEEORKERICEITH, £
THEREDRIBI & &Y 4 XDEHRIZFT - 7. FHAIEE
i, AE, KW, ERE &E &8 REETHY,

IoiARIAOLY, AR AR AOEOER
LER EERLEER) ZERAILA (Fig. 1) AL
B, E#RIDEHAIEEE Table 1 iRk L7z. AR, &
ER, BERIEEOHIOVLTHIIL, FHEEE
Hif. ARREKEHTREL, AL SERE T
AR e B ZFAIL 2. BIRIALDH ORI
OREEEARRAIL 72, BEER, BEERIAEO LRl
L. 1 BOARBATHEIENEL, RADAR
FADREEDET, & DL L. BHIIAELE
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RL 7, BRE BERERA L. KIBAosHAl
2, FEICOWTI/YRETD (50kg i H TId 0.5kg
B, 100kgit0 T3 1 kg BifiT) %, MOEERE
BHERic>WTid/ ¥ (0.1 mm Bf1) %, 2hlist
DFHRAIEALIC DWW TIdEER (0.5 cm Bifi7) 2 2h 7
nRV, SEOKRFATREROEHEEEZH 5725

2, EFEOHERRIL Ml AER L.
ERETEIR, 2KF TEIILED SKABENORHIR
RETHIE L 72 (KEEF], 1980). 3L LB, B
1 U D ERE D+ 2~ MEICER S h 3 Eif 2 K
FHNCE X THEE L (Scheffer, 1950; /AL « K&
&), 1994). HEEWO® =+ v I H DHEER 5~7 A

Table 2. Results of Mann-Whitney U-test and Kruskal-Wallis test on differences in body size
characteristics between sika deer (Cervus nippon) of different ages (yr) on the Boso Peninsula, central
Japan. Body size characteristics were measured in October.

among ages

Male between between  between between between 4 years old
Oand 1 1 and 2 2 and 3 3 and 4 4 and 5
or more
Body weight ok ok ok n.s. n.s. ns.
Chest girth *ok *k * * ns. n.s.
Head and body length *ok Kok n.s ns. n.s.
Body length sok $ok n.s. n.s. ns. n.s.
Shoulder height Kok ok n.s. n.s. n.s. n.s.
Hind foot length ok Sok n.s. ns. n.s. n.s.
Female between between between between between azmyc;r;iaif;s
0and 1 1 and 2 2 and 3 3 and 4 4 and 5
or more
Body weight sk ok n.s. n.s. n.s. n.s.
Chest girth *ok * n.s. n.s. ns. n.s.
Head and body length ok ok n.s. n.s. n.s. ns.
Body length *ok * n.s. n.s. n.s n.s.
Shoulder height *ok * n.s. n.s. n.s. n.s.
Hind foot length *ok n.s. n.s. ns. n.s. n.s.

** significant at P<0.01; * significant at P<0.05; n.s., not significant (P>0.05)

Numbers of deer measured are shown in Table 1.

Table 3. Body size (mean=®SD) of sika deer (Cervus nippon) at different ages on the Boso Peninsula,
central Japan. Body size characteristics were measured in October.

Male Fawn Yearling 2 years old 3 years old olc? grarl;gre
Body weight (kg) 16.9+4.3 30.3+£5.3 436+7.2 51.3+8.3 60.4+9.2
Chest girth (cm) 60.5+6.4 72.01+4.0 81.1%+5.0 85.2+4.3 92.0+5.6
Head and body length (cm) 94.4+83 113.1%£5.5 126.5+6.5 135.1+6.8 141.3+11.1
Body length (cm) 62.61+4.9 74.0%+4.9 83.21+4.9 81.5+4.4 88.2+4.5
Shoulder height (cm) 60.9+4.5 70.4%48 775%+49 80.5+3.1 83.6+3.9
Hind foot length (cm) 309+1.9 346*1.7 36.6+14 37.2*15 37.3%1.7

Female Fawn Yearling olg gf%ére

Body weight (kg) 154+3.4 29.6+t4.3 39.5+6.3
Chest girth (cm) 54.71+10.1 712%58 78.8+5.0
Head and body length (cm) 93.6*85 112.3£5.9 1254+6.3
Body length (cm) 58.8+4.1 734%29 80.3%7.1
Shoulder height (cm) 59.5+4.4 69.0+3.8 74.0+3.8
Hind foot length (cm) 29.4+26 336*1.9 349+*15

Numbers of deer measured are shown in Table 1.
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Table 4. Results of Mann-Whitney U-test and Kruskal-Wallis test on differences in body size
characteristics between male and female sika deer (Cervus mippon) at different ages on the Boso
Peninsula, central Japan. Body size characteristics were measured in October.

. 4 years
Fawn Yearling 2 yearsold 3 years old old or more
Body weight n.s. n.s. ok sk *k
Chest girth n.s. n.s. * * ok
Head and body length n.s. n.s. ns. * *k
Body length n.s. ns. * * *oK
Shoulder height n.s. n.s. * Hok *ok
Hind foot length n.s. n.s. *k *k *k

** significant at P<0.01; * significant at P<0.05; n.s., not significant (P>0.05)

Numbers of deer measured are shown in Table 1.

Table 5. Frequency distribution of number of tines on the antler of sika deer (Cervus nippon) at
different ages on the Boso Peninsula, central Japan. Number of tines is shown as the mean for two

antlers.
Number Fawn Yearling 2 years 3 years 4 years 5 years 6 years 7 years 8 years
of tines (14) (15) old old old old old old old or more
(16) 9) (6) (4) (6) (4) (4)
No antler 14 0 0 0 0 0 0 0 0
1 0 15 2 0 0 0 0 0 0
1.5 0 0 1 0 0 0 0 0 0
2 0 0 1 1 0 0 0 0 0
2.5 0 0 1 0 0 0 0 0 0
3 0 0 4 0 1 2 2 0 0
35 0 0 1 1 0 0 0 0 0
4 0 0 6 7 5 1 4 3 3
45 0 0 0 0 0 0 0 0 1
5 0 0 0 0 0 0 0 1 0
5.5 0 0 0 0 0 1 0 0 0
Mean 0.0 1.0 3.0 3.7 3.8 3.9 3.7 4.3 4.1

Numbers in parentheses are number of deer measured.

fTbh 3 (Koizumi, 1992). D7, 10 Biciix
N SEIOFHEMBEDE L WERIZ, 0TIR4M1A
A%, 1ERTE 1R4 0 ABRIR 2hlBEon g
DERBTIENE+4 D BRRILEL S,
HEEOREWR, T 2 HOZDKRIEICIE Mann—
Whitney @ U BE %, I ZHOEOKRE I E Kru-
skal-Wallis ORERE %W 7=,

¥ ES

1. &E, B BRE #E& &5 RER
BIEHOMEKE ORI EZH S hicd 5109, &l
DEBROEEERESEIT-> 12 (Table2). £ 2T 6
FHOTXTIKBWTO~1EH, XU 1~2%MH
THEEEVBEDON. FEHIE2~4 KT TOMIC
BEELBEHONLLIEY, 4R ETIH6HEET N
TIRBLWTHEESEDONLE L. 2 XA TR0~
I ERBT6IHETNTIKAEESED O, 1~2

BETL S HBWREEESED ONAY, BEERE
DBEDONED -1, A ADEEE, 2ELIET6IE
BIXTIKBWIHEENED N E 1, Lz
MBoT, ARATIRAET, #RATIR2ET, ;HRILA
6 HEDOREN T NTEET 5 T LA/RE N, Fig
2 WHFEORKEIRRER L.

6 IHEH DfE & Z DIEHERE%, 6 IHHOREN
TRTLET HEREREL LT, $HbbARTH
0,1,2,3, 4Ll Fic>W\WT, » 2Tk 0,1, 2%l ki
DWTR L7 (Table 3). EHAEIF, 4|l oA =
T 604kg, 2 ML EDOA R T395kg ThHot., F
72, KA EIZ, £ XT83kg, *XAT6lkgTHH-
7.

BRRICEES R 4 XOMUZEORBRFICOVWTEE
EREAXTT- 12 (Table 4). 6 HEDTXTIcBWLT
0FBLU I RTREZGED NI >1. HER
FREX*BRVW-5HET 2B & 2o HEL, 3&L
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Table 6. Results of Mann-Whitney U-test and Kruskal-Wallis test on differences in antler size
characteristics of sika deer (Cervus nippon) at different ages (yr) on the Boso Peninsula, central Japan.

between between between between among ages
1 and 2 2 and 3 3and 4 4and5  4yearsoud
or more
Antler length *oK *k * n.s. n.s.
Width of antlers (tip to tip) Hok n.s. n.s. n.s. ns.
Major axis of base *ok n.s. n.s. n.s. n.s.
Minor axis of base n.s. n.s. n.s. n.s. n.s.

** significant at P<0.01; * significant at P<0.05; n.s., not significant (P>0.05)

Numbers of deer measured are shown in Table 1.

Table 7. Antler size (mean=*SD) of sika deer (Cervus nippon) at different ages on the Boso Peninsula,

central Japan.

Yearling 2 years old 3 years old 4 years old

or more

Antler length (cm) 78+5.8 27.9+10.2 35.4+6.8 48.9+8.0

Width of antlers (tip to tip) (cm) 9.7%1.6 168+54 21.8+6.8 26.9+9.0
Major axis of base (cm) 1.60£0.23 2.451+0.68 2.76+0.55 3.47+0.49
Minor axis of base (cm) 1.45%0.10 1.88+0.50 2.171+0.37 2.801+0.44

Numbers of deer measured are shown in Table 1.

FTIRR6HEETRTTHENED SN, F ROENE
ICKEHEERLE A2 @EREE) &4 2 (2KU
) o 6 HHOESE L v Bl L - RIEEH MR
DEE (A 2/2AR) BIROEBYTH -1 FE
1.53, MaBH 1.17, SEIRE 1.13, {&E& 1.10, &% 1.13,
*%EEK 1.07.

2. A

AOLRBEEMTLICHSHICL, Fiis & bl
g 28 F%R L7 (Table 5). 0 ETIRTNTHMSN
{, 1BULOTNTOEESEERF> TV 1K
DARBTXTESP»NDOLEWVW ]I AATH 7. 15§
DIFEDI LBBEALABER->TOVIDIE3EEL
JThy, BORRATH - 2EULETRINRT
BEELIATH-To. 2RTCTR1IEANS4LFT
DL BRHDED Sz, 3EICEBE, 9FHDS
LD TS A4RTH 755, 2ROfES 1§72,
A4BLIFTIR24FHDS b 19BN 4 L ENLET
Hotohs, SKROMBEGEFEHELL. 3RO 6K
FTEHON, TEUETRED S h 7o, 12,
ARE 0B ORYAER @S IS A
SR-AE4RD8E, WMASLDTHE, FhITHLLR-
LE6XRDSETH 5.

Aicfib 5 4 HEOFTRIEIC W T, FEREOFE
EREETT > 72 (Table 6). AKkid 4 RLILT, AR
EERII 2ELULET, EREOFEENSZED ShIL
ot BERGEDOFERBITOEREENBDONA

ot AIEHOPHELE Z DIEERESR, 1,2,3,4
LI Elico W TR L7z (Table 7). 4 LI EOFEAE
13489 cm, BEAAKIZ61.0cm Th - 7.

AR L AEORBMER @) 3, SFEHIcBL
THETH -7 (1%, r=0616, n=13, P<0.05; 2
%, r=0.857,n=16,P<0.01; 3, r=0.850,n=9,P
<0.01; 4Ll E, r=0.709,n=22,P<0.01). it
REHOBEOE CRAENEVEEKILEVWALZR
SEEICH BT EERLTVS, EROERIE, T4
o # (Cervus elaphus) I B W THE I N TH Y
(Huxley, 1931; Hyvarinen et al.,, 1977), ZBAED
=R Y IARBOTHREBDIER/NLEATVS (K
#&aE], 1977).

] =

1. &Y A X0k B

BAEND =+ v Y H TiEH 4 XK E iz
EROHBIEHBMONTVWS, SHELLET S
L, BRERA ZRDEEIZ TV VA (Cervus nippon yeso-
ensis) T 120kg, & ¥ a9 Y#H (C n centralis) T
100~60kg, ¥ a9 vaw A (Cn nippon) T50
kg, ¥ 7 74 (C. n. yakushimae) T 35kg, 5=
# (C. n. keramae) T 30 kg fithLREN TS (K
#EE], 1986). 4O, HoMICE > EREED 45K
Dbo# 2 0Lk EIZ 604 kg THY, BREED
BABIE—EEOAY Y29 VHDHTHNETS
3 EhRE NI, Table 8 e hE THEShE
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Table 8. Comparison of body size characteristics of sika deer (Cervus nippon) among several regions

in Japan.
Area Boso Nikko-Ashio  Kinkazan  Mt. Goyo (4) Shari-Ashoro
Peninsula (1) district (2)¥ Island (3) district (5)
Prefecture Chiba Tochigi Miyagi Iwate Hokkaido
Mean latitude (N) 35°9’ 36°43’ 38°17’ 39°12’ 43°20~
44°20°
Season October All season March December- All season
March (Weight in
Sept—Oct.)
Stags 4 years 3 years 6 years 6 years 3 years
old or more old or more old or more old or more old or more
Body weight (kg) 60.4 86.8 55¥k 79.3 131.6
Chest girth (cm) 92.0 107.9 90-100** 90-100%* —
Head and body length (cm) 141.3 152.3 — — —
Body length (cm) 88.2 — — — 110.3
Shoulder height (cm) 83.6 87.2 — — 106.2
Hind foot length (cm) 37.3 453 40%* 45%* 52.8
Hinds 2 years 3 years 3 years 3 years 2 years
old or more old or more old or more old or more old or more
Body weight (kg) 39.5 50.1 40%* 485 86.4
Chest girth (cm) 78.8 83.6 80** 80k —
Head and body length (cm) 1254 139.3 — — —
Body length (cm) 80.3 — — — 101.6
Shoulder height (cm) 74.0 834 — — 94.6
Hind foot length (cm) 34.9 41.9 40%* 42%* 49.2

References: (1) Present study; (2) Koganezawa et al. (1986); (3) Takatsuki et al. (1992); (4) Takatsuki

(1992a); (5) Suzuki (1994).

* Values were calculated based on the table showing data about sika deer died in ordinary years,

excluding data about deer died in severe winter, 1984.
** Values were calculated based on the growth curves.

HEMD =+ v HDEY 4 XDEE2EHDETRL
fo. RO v AR OFKBERIBEHAICEH T 5 LM
M5 THD (Anderson et al., 1974; Mitchell et al.,
1976), MU D 8% 1T 5 BRiC dF—FHio otz
Aoz endz Lw, UL, EFIBDITWED,
Table 8 ICI3RM 2 FHOEE ALY TRLE. =&
YIARBOTHE, Kb OE - PIENOEKEORIDR
12, tEETA 2 30%, £ X 25% (oK, 1994), &
FELENTA Z 30%, » 2 20% (EH, 1992b) &
WEINTWA, L7zd->T, Table 8 iziR L o=,
B4 |1BPRELTOXDKER, BREETES
nic I UKOEEICEERZ 5 L Thid 256~43%
BEKRXISMELENSZ39THS. Table 8 iIL/RENT
WaXHiL, BRERGD =+ v VADEY A X, db
i, HARRX - BR, AFELE Vv - dthichER
TEH=h v IhEERTHSHINITH S, —F,
2FEFLEO=Ft vy I H3AX  ERPHEELDO=+ ¥
IHLEENRTNITHD, BRERBD=F YN LEIE
BEY A4 AP REVEETH S, Jhid, £FEl

BO=*k v I hBEWEEEE DD ITIEHNLEEY
AEDKREICH 579 (GO, 1992), b3V iIEE
B{LoEBOIHLEELOND, BRERRBHIONE
M, POBHIBOREEHS ZA-TWE, £0k
», SHBORERENE L THE L, BR¥EBD=
Ry Uh GRS SICILEED =AY I AD T1% O
EX Lot AMNoftho 3R E~TS, T
DfEidA 2T 82~93%, » ZXT 83~87% & W\W§h
OHR L v b/INEITH -7, Fi, FEICHTBERE
BEOhZBEHLTA3 L, + R TRELEE 44. 6%,
B - BE51.9%, Jb#E#E 49.7%, 2 A TRE LU <
47.2%, 50.2%, 52.0% TH v, L bICELYE
DEBNE -1z, Thid, BREROILAICELRT
3=k Y IHEHNT, BREED=F VY H DMK
BEWTEEZRELTVWS, CoBEVWEELXETL
ZERE L TRABREOMHE R VWPHEEOEHE
BEZ SN, 5%, BRI IE2EHTINSDHAIK
SVWTREIEMA TV E LWL,

=k v I HDEY A4 XOMERE %R L I28E 13,

—228—



BREEBDO=F I HDEH A X

ABO
%eo- + ++*+ .
;240 #t,{, ¢+¢ooo° o
01 ¢
0

012 3 456 7 8 9 1011121314
Age in years

Male n=13 131710 7 3 6 4 3 0 0 2 0 0 O
Female n=10 1310 8 3 6 5§ 6 2 2 1 1 0 0 2

Fig. 2. Growth patterns for body weight of
male (@) and female (O) sika deer (Cervus
nippon) on the Boso Peninsula, central Japan.
Body weight was measured in October.
Vertical bars represent standard deviations.
n=number of deer measured.

BEAEADO D T36 (FH, 1992a; SHiE»,
1992; #AK, 1994), BAMEEICD>WT 2 (Barus
etal., 1982; Feldhameretal., 1985 ) H 3§ E7/X\.
D5, HA(1994) dit@wED =+ v vH (LT,
BEZEAVWTIV YA ET3) 2RRICERE LR
BRICERBOZRIC OV THIMFNREDERERL
TBY, FERLOFELOWHENTRETH 3. £hic
£B&E, TVUADERDEER, RETIRIET
%E, &, BRETR2EBTEETSEVS. o
HRIERYERBCBI 50 0EREL{ELTH-
fo. —H, koA ) —35 v F L4 39°30") BA
Shic=+voAaTi3, KWHE BERE ASoRES
HETBDIF4BREME TN TV B (Feldhamer
etal,1985), i, AR A R IHERB% OEES
Emxg2E8005 5 EBMONATVE (32—
< /1 Odocoileus hemionus: Anderson et al., 1974; #*
Yo Y#: Chesser and Smith, 1987). BA X hi-=
kv IATE, 2V -5V FOREEBRBSEET
(Feldhamer et al., 1985), F = 3 2 o/~x+ 7 OEEKEE
B8 EETHETAEENTWSE (Barus etal,
1982). BR¥EBOMEEETIIA RDEE IR 3KLLE
TREBEOFEEZRFED SNEh -7-h5, Fig. 214
RENTVBEHICs5EETLLE>EINT 2MEE
bAvoht, 4tk IERULOFIEERPL, 42X
DEREPRET HERE L DL ICT EHLENDH B,
A ZDEEORERICOVWTE, T/ YATR2ET
TETHEIN BK, 1994), ChiEL¥EOHE
BELERILTH 1. —H, BASH =V IHIT
i, 2V —35 v FOfEKEIETREE T (Feldhamer
etal, 1985), F =3 zxu~*7OMREGEEL 4850
FTHRETAEEINTWAS (Barus etal., 1982). * X
DHE, KEOBRERI VY I TRIBTEETS

@R, 1994) Dicxt L, BREEBTII2ETH - 1.
BEPESIEROT /I 2BRICHDPDLIBPTH
D, THODHA BT/ VHTAREL, DHORED
HEMBBVWE VS T LiE, BREED A Riclk~T
SYHADAZADEENEN EERELTVWS, &
to, BRREED =+ v YA TREEPERS E V- ik
BOEMA L HANT, BEROREOLESREVEW
IERMBBONLY, TV HTRAEDERNREN
TV3, JO/HIKDVTIE, FABEENTERE, B
EWV S EBDHOEH LB OAENTF S H OBRET
TTR—EDORESICELTVWAEVHIERIRE S
nTHH (UMEiRIED, 1986; &, 1992a), ch o
DR LEBHREBEOERII—HKL 1.

2. A OMIFRIHEE:

BAERNOD =+ v V# BARPREICE W T HHIE
HERDH B EMHMohTVS., REBLEHET S
&, TVVHOBRRYSTIAD2EICEL, AD
RV oh, drvvavvhn4dextl, Fa
U2y A TREMMILTHD, Yo vhavhr s
TIVATRIBEAENIREHEELTVWS (KE
&), 1986). BFEHICBT 3 EHLMEERERED=
Ry UHEitEEO T v (B, 1994) THET
B3E, 1HTI31.0& 13, 287TI1330& 39, 3KT
337,40 05 &5, BREBED=FKvyIUh &
DO/ Y HDOHDBRIEMTORESE, 72, 48K
DEicBnTd, VY3t XTOMEMN4LXhE
N ETH 128, BRERETIE 3LOMIEN 6 KE
THEELE. B—8BE0syy 2y Y HDEMTIR,
BREE, 2BRAR (KEF], 1977), HEL (GH#,
1992a) DWW h b, 1 KBTI XTI EAHTH -1, L
ML, 2EODEXIT4RITE BMEEOEESIEREE
T38%, ZRAET40%THHDIcL, HELT
120% THY, AELTOIRKDDILEHENL 1.
T AROEOIREP Y 4 X IBIEALERICMZ T,
BEGOKZIREEICH FEENSE (French etal,
1956; Anderson and Medin, 1969; Ozoga and
Verme, 1982), =4 v I HicBW\WTd, LEFEDHE
MCAE S BYMIREOEIC & D BAREPLELE/NL 12
CEDBHOMICENTWS (Kaji etal, 1988). L
MoT, SRIIHOLKPLY M1 XL T, @EEHD
FEINRE L BRSO TR 0N ENH 3.

3. R

MR — RIS — KRB EHI OB ICEE > TED SN BT
LREL hoiEHEN TV S (Darwin, 1871), v #k}
KBWTS, EREEICEBEO LN V- 7 TITE
L, 2 208BHO A 22 METERLVWE (F/x/7 0
Hydropotes, = ¥ < ¥ H & Mazama, + * V H g
Muntiacus 13 &) 3R "RIAIZLEAEREIETVDIC
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ton-Brock, 1987; Clutton-Brock et al., 1980, 1982;
Jarman, 1983; Geist and Bayer, 1988). —k%&EHl
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KREEETIIA RAEHET LD RELHELL
e 5o A ROERRIEDIE 5o EHKEL
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TW53 (Clutton-Brock etal., 1977). & 5iZ, Clut-
ton-Brock (1987) HH"RIZEL i3+ 2 DESE
BYEDOEOSZDKESZDOHDOTIRNL, £RE
A ZDERRINEOIE SO EDRXEDEVTH BT
LEE/BLTV S,

SE, HobIE-72& 31, BREED=F VY
HIZBVTIHE, A ROKOEER A 2D 1.53 £ &
Bl RS Shi, Akl BY, =k v
ThIEREE Y4 X, FRTEICHIEBNE RN
BEL, RIS WTOEROEET 3 0JfEED
EZoh3. OHIOVT, BAR(1994) 3=F vV
A TRAEBRE-HABE N "RORRICBIFAE
BEE—EBHNTHETX3E, S, vARNIBLT
BElohkgicEsw TN RoREER LR L1
FEROHME I, X HILL L TORBERLT
WS BEREEEIERL TV A, =k Y U A OMITR
DOHIEHE I3 < v g TIbiE & REROMTHS 5
NTVBEEZITHS UMR, 1994). zhickd &, &
DEEICB T AHA_RORE 3ItEE T 1.39, KE
BT129Thh, HEFOBLASED LIz, TOER
KoL Ti}, REEXIEETRERICBIT 51—
LAY A IHKREVAREMLSH D, T 01 bERERT)
B 52 EDKE S PERRINE & &4 1 X OBk
DitETL VEE A S h AR AR s h TV
3. LhL, SEloER¥EEORRLtEED T /Y
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1.08, #FETILI3 & 112, BEETI107 £ 107 T
by, HH"HOEEIZIZEIFELTH -1,

Clutton-Brock (1987) 0o &b, HH-R
BAREA ZDEHERIEDIES>XDRKEZETDEN
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v I H DEFERIIE RS hIC LR, B
¥ At E TN R OBRESE U T - 1 5E D
BRICODVLVTHLOLERERTH I LRTERYL, 2
L, A 20FEWERIED T S>> EDKXx3, XEH
WA ZRDEETEZ A ZRDHICE > THRE B EVE,
CHhRKRHPICBI AV — 7914 itk - TEB &
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ForiT2RATH2 L, BREETEIRERD 10
BoEH sy v—744 X3 13 TH -~ 1= (BH,
1993 0 fig. 15 L D EH). Thicxil, JLEEHRYE
ED9~11 BOEH I/ V- 7414 X321 BHTHY
(R&RiE e, 1990), BR¥EBIDEFREVEERL
- —fRic v aftclr, BRABERRIETRAEN
T—7%, FAENSERRIETR/NEE I V-T%
s s EMHISNTWS (Hardin etal, 1976;
Hirth, 1977). ERLERKRTOBREEILEE L
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BEoL boTH AN S S, L L, mHufics
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MY RoEEICEEEE5X 28R LT, kb
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AR TRBYARED & 2icky 4 XHEDT 5, %
DORLVOBERA ZLD A RDHEBKED (=F v
v h: Kajietal, 1988; 74 v #: Wegge, 1975; Clu-
tton-Brock et al., 1982; b + #1 4 Rangifer tarandus:
McEwan, 1968; Leader-Williams and Ricketts,
1982; v o x Y4 Ullrey etal., 1967, McCullough,
1979; 3 2 —/ YA Julander etal, 1961). L7
BT, LEFEMSHEMNLAYAEDREI S 5 HE{K
BicbButid, M- ROBRERFDT S (Clutton-
Brocketal,1982), DI &3, 5%, =K JHD
HH R OHISMZRIC OV TERL TV SR T,
BETT N EERE U TEERINE L TE L By
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E B
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Growth in the Body Size of Sika Deer
(Cervus nippon) on the Boso
Peninsula, Central Japan

Keiji Ochiai" and Masahiko Asada®

Y Natural History Museum and Institute, Chiba
955-2 Aoba-cho, Chuo-ku, Chiba 260, Japan
2 Laboratory of Forest Zoology, Faculty of Agriculture,
The University of Tokyo
1-1-1 Yayoi, Bunkyo-ku, Tokyo 113, Japan

A total of 160 sika deer (Cervus nippon) captured
for pest control on the Boso Peninsula, central
Japan, in October 1992 and October 1993 were
examined for body size (body weight, chest girth,
head and body length, body length, shoulder
height, hind foot length) and antler growth
(number of tines, antler length, width of antler,
major axis of base, minor axis of base) to determine
the state of age-related growth. The increase in
body size leveled off at 2-4 years of age in males
and at 2 years in females. The mean body weight
was 60.4 kg in males aged 4 years or older and 39.5
kg in females aged 2 years or older, showing that
they were smaller than those living in Hokkaido or
northern Honshu (the Main Island of Japan). It also
became apparent that they had shorter limbs than
those living in Hokkaido or northern Honshu. The
degree of sexual dimorphism of the body size was
almost the same as that of deer living in Hokkaido.
Factors involved in the regional difference in the
degree of sexual dimorphism are discussed.
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