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Spatial distribution pattern of sika deer in Kasugayama Primeval Forest
Yasuaki Yamanaka ', Riyou Tsujino **, Harumi Torii '

' Center for Natural Environment Education, Nara University of Education

EE  HEHIWREBHRIZBN TR T (Cervus nippon) DZEM5AG . FHIZHE B AREHE D 5
BALTWS EZE 2 LML AYENA ADZEM SR OFHEL IS 2IZT 572012, FHAH
NEFETL87TkmDARY T4 by A%24T572, 2009411 H 25 20104 12H £ T5H6
[EFRAE 24T\, BB A A B355H (HEEA H#E, 18.2 = 11.78H/km?® ((F¥ = SD)). AfFEERA A
12158 (4.2 = 3.086/km?). fYIRER A+ A 1558 (0.6 £ 1.158/km?). A 10458 (3.6 + 3.05H
/km?), M4fF655H (2.3 = 2.85H/km?). ANBH605H (2.1 * 3.08H/km?*) OA&7H9005H (30.5 * 16.1
PH/km?) 23R L7z MR 7 S AT EIZATARY b I A4 ey ALMD 720 oM B -
FERGHT O x JEAE (UTMbG3x) & v (UTMBG3y) (2id. Wi FEHES R o/, HRA
EFEHECIE. 925 10 B O AUATEIC X o THINZ AR RER A+ 2 2580 L CAYEE S 2 A%
ST 2. HEHILEGHKTIX. AMREA A2 TIE 2 AP L Twi-Z L2, AY)
DAZ & o TAMBERA ZADNEA L 72D Tid 7 < NS AR BERA ADFH LRGSR L7z
CLICKBMBEEAEZ OND, —F. MYREA AL L 720 T, BEARTFHET
P A 280 5 17z Bk A A DRI & # 2 72 A FE HILEIGRICRE A L CE - Rt b % 2
bNb, HEBIZETH., ZAWNCAUIEA 2135 B AR EFH ILEHROEETRIC S
CROEMNTz. Bff & R A A DZE RAREES . AUIERENA 2 L RIFROFEZL 2R L. AW
FHINEBAR TR BAEEDBEM L T2 Eh s, BRAESFHIBOMEIIEHOK DY (2
FHIWEBRICBAT b0 LN SN D,

iip RER, L% s, Sl AHC (2021) HFHIWEBWICAER ST 22K V0%, REREH
KFEHREEHE v ¥ —wE, (22): 11-20.
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Abstract: In order to clarify the seasonal variation of the spatial distribution pattern of sika
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deer Cervus nippon, especially adult male deer with excised antlers that are considered to
have been moved from the flat part of Nara Park, a spotlight census of 8.7 km was conducted
in Kasugayama Primeval Forest. From November 2009 to December 2010, 56 census was
conducted with a total of 900 deer found (30.5 + 16.1 head/km?), of which 535 adult females
(estimated densities: 18.2 + 11.7 head/km?), 121 adult males with intact antlers (4.2 + 3.0 head/
km?), 15 adult males with excised antlers (0.6 = 1.1 head/km?®), 104 young males and females
(3.6 = 3.0 head/km?), 65 infants (2.3 *+ 2.8 head/km?), and 60 unknown size-class deer (2.1 + 3.0
head/km?) were found. The number of encounters per census, the x coordinate (UTM53x) and
the vy coordinate (UTMb53y) for each age-sex class showed seasonal differences. In the flat part
of Nara Park, the number of adult males with intact antlers decreases rapidly in fall due to the
antler cutting event from September to October and the number of adult males with excised
antlers increases rapidly. In Kasugayama Primeval Forest, the number of adult males with
intact antlers decreased in winter instead of autumn. This result indicates the possibility that
the adult males with intact antlers did not decrease due to the antler cutting event, but may
have migrated from the Kasugayama Primeval Forest in winter. On the other hand, since the
number of adult males with excised antlers increased in winter, it is also possible that the adult
males with antler excised in the flat part of Nara Park in autumn moved to the Kasugayama
Primeval Forest in winter after the mating season. Indeed, adult males with excised antlers
were often found in the south-western part of the Kasugayama Primeval Forest near the flat
part of Nara Park in winter. As in the case of males with excised antlers, the numbers of found
individuals of the current year infants and adult females in the Kasugayama Primeval Forest
increased in winter. These results suggest that the animals inhabited in the flat part of Nara
Park may have moved to the Kasugayama Primeval Forest after the mating season.
Yamanaka Y, Tsujino R, Torii H (2021) Spatial distribution pattern of sika deer in
Kasugayama Primeval Forest. Bulletin of Center for Natural Environment Education, Nara
University of Education, (22): 11-20.

Keywords: Kasugayama Primeval Forest; Nara Park; population density; sika deer; spotlight
census method
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EEMIZA TS =K 2T Cervus nippon DRI E ARSI - ILALTB Y, KHbT=
RV HORETEIC L A FMREH HESLHIRMENDZENHE SN TS (72 21F B -
FAH 2006; Al - B 20157 &) BEBEORB 7R TIZ= A T OMINZ LD HEEsE
727 o T\ b (B 2006; S6H - HEF 2009)0

FHILEGBKE, HRICEO NOET#T CThH o 7212 20b b3 FHRINLEHD O (RE
ENTELHRTH L. EORHIKRARRLSY (19564F) 14 A 3O FSAbEE (19984F) 1255k
ENTV5, FHILFEBKIZ, ZEAROILMEBIZH > THRH KO L L T8414F IZKF I
R STk, ZEAEANDFERID - T ({iH 2006) 2070, V75T
A Castanopsis cuspidata X° 1 F A 7Y Quercus gilvaw 7 7177 Q. acuta 7% & DKL T )
BT LIIEBMRSR L, TR IO TPITRLBEBMKRE L TOEERGFHEL o TW
% (HiHE 2006), MHFLEEIZ & > CHOEELRAERBMTH Y, 17THOBFLEIHER I N TV LD (BfF
2013). A TL =Ry Y A IFHFLEH B LT 5,

HEAEREFEHILEBHKIZIZELS 2SRy Y APBEAELTB Y, Ml & U CH#E S AR
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EEUONTEX 7, BETOFEHINEHEHRIZCBW T =Ry IV 0ELEREIL, 22.8~38.6 HH
/km? (SfE1Z 2> 2007; FiEIZA 2018) LHEESNTB Y, HAEICKECEEIHTWERET
B (G - HEF 2009) & RIBEOEBEETH Ho 5 R FREEZ I TR &5 5 BHAH
MR E, BEAEHEEICAERT L =& 2 T h OEEEIZF 808 T TH A L 724 (HH 1997).
PRl S AUTIEFR IR BN L, BIFETIEA 12008282 5 (REOEE#ESY = 7H A b
https://naradeer.com/. 202046 H 15 HAE)e =R I ANMWEIML 722 L 12X > TERERARN
DB TIET I 7T 4 O (EL 1976). AREIFREY) O % (0 1976) 2SHILE ., fil
WREZ RO (LA 134 2001; FiE 2006) DIEfM SN TV 5,

FEWE, =R T OB R X2 X BRSO EE (il - B 2000). FEAOEEORAIC
X L HHHE (Shimoda et al. 1994; L& 132> 2001; FiE 2006) AHESINTWE, T2, =K
2T N DOANENRI TH B F X Podocarpus nagi~ F > ¥ ¥ N Triadica sebiferaw 1 X 7 ¥
Neolitsea aciculatas {1 X+t 1) 27 Maesa japonica 72 £ DFEEDARPER L TWLIKETH 5
(A28 2006; Maesako and Nanami 2007) 2D F F Tld, =K ¥ I H OEREEIC X L ETHEY O
BHBHEIC & o T FHILFEBARO DA R HEMEE DR & 2L L 2 Aaze v,

=RV OREBOREMAE T A 2 L ITEENLEETH 5. FEHILEGBKRE 5% D e
SHLH72DI2E. BEAREREHILEBRIZERT S =R Y AT L THM S 205 KA E
7ZH BEARICERT A=K I HEIRREEDN [HZREOT A ] TH Y HMOME LT R 6%
WO MARBAE R L v FEHIWFGEHRICAT T 2P0 T 50 RFHAITERIN TS
—5C (%21 1976; HiaH 1995, 2001, 2006; Ai:E - &fE 2000; 7 2001; 1A 132> 2001; Maesako
and Nanami 2007). =K ¥ T HIZDOWTOIZEIZIZE A ER W (728 21X, BiFEIEH 2007; #iH
2009; HiElZ 2> 2018) F D7z OFEH ILFMEHRICBIT 5 =K ¥ ¥ H OFEHBELCFHEE., 22
Gy ARG EOREBEN MRS LETH L,

FHIEIEHRO T SIS 5 BB AFETFHE CTIREEIOH THIHEOAY VITEI T,
ZOfTFIE. =AYV OKEMC, A0S LRV h LBINRE L OMTAGERAREE Vv
912, BEOBEEFESPERARTFHILIEE L TWAF AT IOAEZYL5DTHL, fix
Ponsz=R 2T 73AE0 2T %, BHPICHER SN AEERIEERSRTHEEBICA R
TAHZERRTIREL 20 FHILEGEHK L 25 RARFHE & OMOEREEOR LA 2 a3 %
IZTHEHTHL, T720 ARy b T4 My RFEE HHIZTD SN2V — MIF->T=%
CIUN R L TCZOEERELZHET A HETHY ., BN EZRIDTILCHWLENLTWS (&
I A 1999; Marques et al. 2001; Z=#b - /INRE 2003; Ruette et al. 2003; /MEIE 2> 2008 FEA T 2
2010)o ABFZETIX. FHILEGEAKZ RS 2HMEZHNWTARY P74 Py HFAZITV, =
RV H DM, FRICERARTHEN OB AL TW5 £E 2 5N AYIRERA A DZEH 5
HOFEALZ A L. FHILFGHK & 2B ARETHEO =k & O W EEFEOMRE S 2023
L5 ERHMET B,

&
R

FHIEGAMK (FE135.86°, JbfE34.68°, EEB &2 150-500 m) IZEET OO T CHIC
S 2 HRILEBM®R CTH L. BRTOEFYEIRIZ14.9C TH D (1981 ~20104F DIl 5 &
RIT7 = 7% A I http://www.datajma.gojp/obd/stats/etrn/index.php 20184F2 H 15 H i &%),
BT ISR T 50 FMRIE, VT T IARY ZNIT T Q. sessilifolias T 773 7 DRI
RS L. WEEEL m 282 5 A X Cryptomeria japonica 7 £ DS EERI S ST 5 (i
2001; HiH 2006)e MRRIZ =R Y P DOREED/-DIZEGE T, 1T A EEEDRLRWIKEIZR -
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T b (FiE 1995; i 2006)s & HILFEIAMKIL 841 SIS e IR A SR S TSR E A LA
DFNRA L % VIREEDTH TV 7205, EEFEDFA L 725L8k 0% > Tz h . AF okl % L
ToRRERAE - THB Y (AiE 2006). HLEEADFTRA->Tn5, 72, HRICERAREOEH
BHO7ZDFIERNO—H 52N L) . AFRT I~ Pinus densiflora DREARHLAME S LT
VD (FERAREEREZR B4 1982),
ARy b 74 Y RE
FHILFMBARIZBW T =Ry P QA REET 2D B/ GA %S 22T 572012, FHIL
JEIEARPIZ B B H ILESE (8.7 km OREFEDHHE) IZAKRY b I A4 by AD)V— %k
EL7 (M) BNFEZIZEY ORBEOHIZ, FEE10 km TETTL2HLLEHENEN]LHD
HEHADEPSFEH L. ARy bF 4 b (Q-beam, Brinkmann, TX, USA; Handbeam, Patlite,
Osaka, Japan) # W CHEBHB L OMAETRE L, =h P2 HHETHERE L. =F T
IR L OWFR 7 7 A LEBER RIS L. AERGHT D O OFEATHHE. AED S KD 72
FAL, D 5 O TORFIEBEE L — W —#EST (Laser Ace, MDL, Aberdeen, UK) Tit
FrL720 SNHLOMEEZHNT, =R I OMELXEB L7,

3839000 WAL
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H1. W&, KOEREXRY T Y AOI—FERL, @ELALICH 3 Sihmh SEEEEYICE
WRETREEED, BFRIE—D500m 2R, HFIE UTM53x & UTM53y DfEZE R,

Gl LB TH 5 72 OMRANOIRRGFIREEDSHTIC L D 2 b3 462 L 26, 100 m T & IZHEfERT
EH LR O KRS B 2 05 L 720 P RIBGTEEEE CHOE A4 2 BRST L 72 S E L
MRS RS % 0.528 km? & L7z, WFLEOHEEFE X, BREAEZ BEHE TR T EI2LY
B L7z,
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AL, 2009411 H ~20104F 12 H 14TV S H D4 H M % 3 A T H &k LR E DU IS 3
ErG L7z,

FRLUZ=FR YV HIE, BERA A (Af adult female). AYI I N4 2D H (U RERAL A,
Ame: adult male with excised antlers) & i) STV W ERA 2 (FFFEERA A, Ami: adult
male with intact antlers). Z#fE{A (Ymf: Young male/female). H4i%fF (Inf: infant). A (Uk:
unknown) D 62D 7 T AN L 720 MK A A9 E/NTHEE VERBOMEMEKZ L. A2
SRETNTARTRIE LA AT 7 & A A A AR RERARD N & ERA A, Bkt
EDIFKRECDER A A DT EREAD2HRF TFVRO/NMER T AT H % HEEE, K1 X%
PERA DS R WEER A & Lz AP S N/IRETIEF AT DO A4 X2 H$ 500
W 720, A AT IO LMY SINIAERIETXTHYAF R L Lz, 28, AYY MDAz
b ) B OBART, MUIBENA 2 ZBH 2 FIC T TR AN, £2FDL ) 2% 2 2 KD
IR SN2,

FEHIWFEIBEHRANTO =R 2 T 7 OZEMGHICEER 7 7 AMTENRS L 0EHL 2T 57
DI, R VA EFERLZEED T — 5 & AT, xEEE yEE, MERY T A, FHiOM
1% —MALIEE T IV & o TN L 720 xR L y LI, R L -k iE L =/ —
FOURE A VA M VIR (V' — 2 53) THERILL 72 x-y EIEE® UTMb3x & UTMb3y & L720 &8,
UTM53x OIEANIEADOFEE), UTMbL3y OEIMIZIE~NOBE Z/RT, HFERZ 7 AT EIZ, A
Ry 8 IA4 ey ZX1HH 720 OEBHEERL UTMb3x. UTMb3y = HIZE L L. FHi (G&:

K1, MERIVSATEILRERRY T4 b2 Y X 1EH 7=V OEBEFEL (No. counts per census) &%
9% (UTM53x, UTM53y) OZEHZEEDOREFREZHITL - —MREBEETILOER, Af, Ami, Ame,
Ymf, Inf, Uk I3 ZhZhilREX X, AERET X, AURE A X, EREREK. YFF. FHERT,
Full model & Min. model (2. ZIVEFILER/IMAIC EFILD AIC &RT,

AIC Coefficients Season (vs. Spring)
Parameters Full model Min. model Intercept Summer Autumn Winter
No. counts per census
Af 369.9 369.9 1.8 0.1 0.4 0.8
Ami 199.7 199.7 0.8 0.0 0.3 -0.6
Ame 67.9 67.9 -2.1 -17.2 0.3 1.6
Ymf 218.5 218.2 0.6
Inf 161.8 161.8 -18.3 18.0 18.3 19.0
Uk 169.1 169.1 -0.1 -0.4 -0.2 0.7
UTM53x
Af 8339.5 8339.5 578849.4 37.5 181.6 64.2
Ami 1879.7 1879.7 578909.4 271.7 112.6 -204.7
Ame 214.0 214.0 578917.9 -727.5 -536.1
Ymf 1611.2 1607.6 578811.5
Inf 1010.1 1007.8 578785.1
Uk 923.6 917.7 579127.6
UTM53y
Af 8442.5 8442.5 3837852.6 481.8 317.8 152.7
Ami 1872.0 1867.8 3837661.6
Ame 217.4 215.7 3837738.6
Ymf 1652.4 1648.0 3838019.3
Inf 1030.0 1028.3 3838126.5
Uk 954.8 953.8 3837799.6
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3~5H, H:6~8H, tk: 9~11H, 4: 12~2H) % #HZHKE L TR L7z 7IVET IV &R
B &RV X VET IO AIC (Akaike's Information Criterion) % H# L CTi/NAIC /73 E
TN ERHEETIVE L GERLZZ, BHWERORES M IX, EBEHTIIRT Y 5T v
RIEIZ T logB %2 fEF L. UTMbG3x & UTMbB3y TldH 7 A 434 T » 7 B2 13 identity B
Baefif L7z,

FHINFEIEARMNIZ BT 5 BER A 2 & Bk A 2 DEEZ ST 572012, BENF 2 HRE L
BCER A 2R DOATH 2 B, S 2 R L L CT— A€ 7V & F VO L 72,
HWEBORAESAEZHS A, ) v 7 B logitP iz il L7ze 7IVETIVE XVET
Vo AIC Z L THR/MAIC 2R T ET NV ERBEETIVE LCEIRL 2, B, ARy NI 4
Nt 2 A LEITR S N7z A ZABAR R R BCER A A R R & BB 2 2R ORI TR L 72 %
BCER A AL B L7,

ERHRATIZIE, R version 3.5.1 (R Core Team 2018) #7377 — 3 stats (2 A B %glm & /%y
r— MASS 125 % B HistepAIC & H\v 72,

HR

2009411 A5 20104F 12 £ TAR Y b I A4 Mt A& % 56 [HATV>, BB X A 53584,
AT B A A 12188, M U) Bk A A 158H, MR 10485, L7658, AHPI605H 0 & F900
JHEFR L7z, B A1EBH2D ., BREAA 29.6 6.25H (P19 £SD), M EA 222+1.6
B, MYICERA 203+ 0.68H, A4 19 = 1.65H, Hiir1.2+ 158, A1l +168H, &
F116.1 =+ 85H S L7ze F72, BB A 20w A BF L, 18.2 + 11.78/km” (P35 + SD),
AT BB A A 4.2 = 308 /km’, AUIEENA 2 0.6 = 1.13H/km*, #5 i {K 3.6 = 3.08H/km*, 4%

Adult male Adult male
Adult female with intact antlers with excised antlers Young male/female Infant Unknown
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2.3 £ 288 /km?. AHH2.1 = 3.08H/km?. A75130.5 * 16.15H/km* TdH - 725
VSRR 7 T AT ENZATZARY IS4 by A LEBH 2 ) 0 EEE E UTM53x. UTM53y
DR = BT L 72— b E T VICE AL, ARy FI4 by A1RES 720 OEBH
FoCIZ A WA 2 B < BBk A A AT RCER A A L A UTRCER A A L LA AR T 7 OV E TV DS,
UTMb53x TIZHER X A A RERA A AYIERA AT 7 IVETIVAY, UTMbL3y TIZHER A A
DHRTTNVETIVDRENENHRIRE N0 T L o THEHBBEBSE L 72 (K1, X2), R
PHBUIFEIZBA A O L, BB X R &M AUERER A A TS RN S <. AR ER
F A & B EEAR T RS D e o 72 (K2), AUIERA 213K (3~5H) IZ15H. 5 (6
~8H) 1208, Fk (9~11 H) 12280, 4 (12~2 F) I 128EF R & /2o UTMbB3x Tl # ki (A,
YA CEEEEAV/NE L BB A A TRITMEAKR & <. MR A & M)A 2 T2 ME
HINE o7z (K2)s UTMB3y Tl BBk A A, FHlEA, LSS CE 72 13BIEARE fE
AR E ZIEDS D . AREECE R & AEIRERA A TIEAVIN S < LB AEIS b 5k - 72 (K2),
R A AR D FEELE) & AT L 72— RALREIEE T VL B L, ZVETFT AR SN, &I
BERA AFEDVNE o7z (K3 #2),

° f K2, BEA RROFHELICHET 5 —RLER
o | : ETFILOFREE,
5 - ‘ Coefficients Estimate SE
g3 — i o Intercept -1.386  0.238
i(; o ! Summer (vs. Spring) 0.312 0.324
g ° : Autumn (vs. Spring) 0.354 0.288
g S | Winter (vs. Spring) -0.476 0.301
< :
s — = | —— | E3. WMERCED BHRRT ZOEE (= Bk 20
Spring  Summer Autumn  Winter MBS/ (RERF 2 OEFE + RE X 2 OREE
B) OFEEE)
Seasons
Z%

ZEAEFFHE T OIS 10 2T TITh N A MY D AT L o THARMBENE 2 X205
L CAYIERA ASEIE L, MAPEZ LD EMIIBIREIN L D, S HITAFITIIHREA A
DT T RTITAYEA R & %%, FHILFGRIZB W TAMEECF 21, BT TlE 7 <4
WA L T2 eb, MUY I X o TAHMBERE ADNEA L7z Tl 7z &N A4 niEk 4+
ADFEHINFEGEARP SR L7722 L1C X2 Sl SN D, FHINFEBEKRIZBIT 5 AR EEA 2D
AR, FEI A U CHEM OISR > TWizds, FEA SIS D 1o, AN
SAL TV ERS (M2), FH S BN 2T TEEH BB O R BERR 2 O J§ 38 % il
B L, AN 5 EBEHILEBROMTEE & SR ARTFHEHE 2 EE L Tt Ez 5 b,

—77 . AUIEEA 2N E B ILEEARTEIN L TW -0 T, HEARTFIHE -SRI M %
86 N7k A AR 24 2 724N R HILEERICBA L CE 2 ReEIEH D155 (BfF
13 2020)0 2B, S THYBERAY 2 LIFATHWE T AV HIE, A TRS A
F A (12150) & ik (104530) OFE2 6. L7 L bR SN 15T STHIIR A A 725
72 EHERI S B, FHINEGBARTIEP 2> & ZNIIPEERIC 72200040 L. FEINIZ 1617200 H ke
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HizhTHERALIN (M2), 72, LW OMEIENA 2 P15 BB 13 0.6 55/ (0~ 35H/[H])
Th )., HEEBBEEIXLI4E/km® T, A B3 E R KRR &WE H ILE B OHFE (298 ha)
72 UL, 345 (0~16.95H) BNERLTWAZ il b, 2% ), BRAEFHI % 44k
HH & 3B EA AT, 3450 (0~ 16.950) BEDKRBM % # 2 72427207 & B AR S E
WZHET 2K IWEERORME IR 2 BREICHEE L TWzbE2 5D, Yl & Bk 2 ADFER
AR S AYIERA A & FIRROFEIZ L2 R L. ZWNCHE H IR C 58 RAEAR RS g L T w
72DT, HERAFTFHEOMEASEHILFEERICBAL TS0 LIS S,

BCER A A BRI Al LT 0.21 SR <L BLERA A HATHER A A 038\ BRICAHILSE
3013 TH Y ELA ZANEL L D (X3)e T AUTLIHITHER A DB 5 2 & & AAFREF 2
DT H Z ENERERNTH S (M2),

B - AR (1996) 12, BlIZ= Ry DA IFEMAFIH L, L3ERELR O E N KR E FIH
FTAHMEMD D EHmEL TnbH, BREARETE., I E 12U —F D=k > T A0
HHIWFIEMRNICHAT 22 L3 H5EZ 5N 5L, FEETH (2002) 1, BIZARICHER
NEPFHE O =R 0 D AR L TB ) . A EAREFHEIC R ITE H IR G ISR E) LT
Wo eI E NS, 7o, FHIWEGHETICH 200 R EMECTRON o=k I, &
HIWEEMRO BT TROD o722 R v I H EESTHE N BT R VERTRELL SN2 b D
FEH O OB, SRARYHEE EREBHICL TWE 2 ExfEN S5,

BIEHICDbIE) 2FFOIENTEL P o F AV IINTWHERBE T2 LMo Tw5
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