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T, MEPRIZBAT 2 BB RE 1300 Uil T 0, [EIBE B AR E#EE A (JUCN)
13 2014 “EBI(ERHFLAH 36%, JHXE 14%, Wi4%H 56% RO fERIZH Y, 2 b D
B AEE AN 1000 HH % R Bl 72 R CHAMREIZHL Y fTe Z & AR L T D
(Frankham 2002), LU, =XV F v 7 7 =~/ VOBFHAWFIZBET 5T — X
ID72<, ZEAEDBERAEDFHTIT Y, ~UA, =T R ), X3 REOFEEHE
ENEGTIAFRIZEON TS (FEL 2011), £72, EHETH - TH R4
MIFHIRFEDN B2 5 Z D, R TORBICITBREOE HEZEHAT 52 13T
X7\, EORD, ML OB ORBNEE TH S, AR T, HME
B IVEICIRE SN D F—H — (Acinonyx jubatus) DBFEEFRLICHENLCTH Z L & H

& L7,

F1E EE T oEsMe e

BT, MEEROERICE L B AT ORELEaO—o2E LTk, O
MDD & LB R TR O ST L LT, Bt laaft L, REY
HIERRAIT S, QFERBRENSSGEIND T, REMET 5, OBFEEFNT
XD OICHEEBNEREITY, LWV om 3THE TOHEBRAHHE S TWD (KB
5 2011), AARZHYEKEEESIE, 1998 4 [H/ DB ORERE] % T8 eH
¥ & LTHEEDT, RAFT N EESEHE O TR E BRI E i 2 3R E L 72 (32 2000) ,
BIE, 13& AL OMPBERTEO R E ZAEE I T, 90%DE(RIZ M4 100 42H
T2 22 BEL LTHEESNTWA (Frankham 2002), Ziic kv, £
OENE - KIEEEOEW) 2 — SO E FMEKRREL A7 L, BT NS BWEOE
BHIZERME A IR T 5 2 & PCHM THEHE STV O ERO BT, 171 —
T4 7ma—r(BL) ) EFHINAEEOE LH LR ThND K5Ik oT
({832 2000), 2011 4FBIfE, B CRIEZR B LI & STV 2T 36
T, %26 Y, AADYRKEERSICL > TREINCHEORGFEEESTE



Db L, MFEBRENITOI TS, £, EENRESMERE S X T A% H
By & U= E RS IS ksAE  (ISIS: International Species Information System) T, 73
7 E OB - KIS 735 fig o> 15,000 53K 10,000 ff, 200 FERDFf,
B, e, HAESET, SETRILR EAEWTTRIRERET — 2 REEINTWD (kK
FH 2011), ZhLOMBERE, HIZTBAZR AT 270 TRl, HE
SNTWDEERETZ 1 DOEEREE L 7278 LI FRRIN 2 B R &) ]I & 1 H]
SNTEY, BIMRRICEBIT 2BIRE DO DICEHE L 70> T 5 (S S 2011).,

F2H xaFh L gH

FABHIRITFICHEEN, A—AITFVT, =2a—V—TF UK, =a—F=
T, AT 0=y, 74V ECOREy, BAKL, XA, WA 2 Rk,
PR, ACHRE, KOPRER E OB 2 LSO MR PIC A LT\ D (KA 2013), 2
NS OBAEFE, Johnson etal. (2006) (2 L > TH 1R FHIAFZEIC L 0, Domestic
cat Lineage, Leopard cat Lineage, Puma Lineage, Lynx Lineage, Ocelot Lineage, Caracal
Lineage, Bay cat Lineage, Panthera Lineage ® 8 DD ZMIZ/HEENL O b=, T
5DETORMICBNT, < OMBPMEREHEMEICIEE S TS (K 1-1),

MBI TR E SN D X a Bt OREIZIE, 84 - lNE T CORENEE L
ENTWD, R EOFEE TEEIE, REICEERAERY, 178), FHHB X
OERR EEMNIET 59 A TEHELRSTWD, ZLOME FMEEIZHIT 50
FEC LY, FEAELEDORIFHUTI W TEIHAMIIMRH ST 72 (Wildt et al.
1998), L7 L, Z=£i%5H (Brown 2011) <ot & iU T &> 2 5 (Brown et al. 2002),
AR X 24 OME] (Wielebnowski et al. 2002) 7 &, FEIC LY S8/
Rl o2 Z &b, BRDE8EF MEKIZE T OMENEETH D,



Ki-1. AP EYRE L MR

Table 1-1. Felidae spices and Red list (Johnson et al. 2006; Hunter 2011)

Japanese name Engiish name Zoological Red list *
Domestic Cat Lineage
fTx= Domestic cat Felis catus -
NA A axa Chinese desert cat Felis bieti VU
e = Wild cat Felis silvestris LC
Jayvra Black-footed cat Felis nigripes VU
AF 3z Sand cat Felis margarita NT
DAV VIV SETEY I N Jungle cat Felis chaus LC
Leopard Cat Lineage
v X)L~ Pallas's cat Otocolobus manul NT
AR = I S Rusty-spotted cat Prionailurus rubiginosus VU
R H )Y~ xa Asian leopard cat Prionailurus bengalensis LC
2AF RY Rz Fishing cat Prionailurus viverrinus EN
~ I ¥Y~vxa Flat-headed cat Prionailurus planiceps EN
Puma Lineage
B a— Puma Puma concolor LC
BT UT 4 Jagurundi Puma yagouroundi LC
F—F — Cheetah Acinonyx jubatus VU
Lynx Lineage
I—na vt Fvrvxa Eurasian lynx Lynx lynx LC
AL A~ R Iberian lynx Lynx pardinus CE
7 R Ul B e g = Canada lynx Lynx canadensis LC
R7TXyxy v k Bobcat Lynx rufus LC
Ocelot Lineage
Fta v b Ocelot Leopardus pardalis LC
~—7A Margay Leopardus wiedii NT
TUT AR Andean mountain cat Leopardus jacobita EN
INUNRAHX Y v B Pampas cat Leopardus colocolo NT
TrxT7uAFxa Geffroy's cat Leopardus Geoffroyi NT
F I Y~vxrz Kodkod Leopardus guigna VU
Ty H—x2 Oncilla Leopardus tigrinus VU
Caracal Lineage
77 v Caracal Caracal caracal LC
77U T — /LT % % > b African golden cat Profelis aurata NT
H— 3L Serval Leptailurus serval LC
Bay Cat Lineage
RV~ %2 Bay cat Pardofelis badia EN
~—7 )% ¥ v b Marbled cat Pardofelis Marmorata VU
7T d— )5 %~k Asiatic golden cat Pardofelis temminckii NT
Panthera Lineage
FAF Lion Panthera leo VU
Uy - Jaguar Panthera onca NT
Eav Leopard Panthera pardus NT
~Z Tiger Panthera tigris EN
= = Snow leopard Panthera uncia EN
7 gy Clouded Leopard Neofelis nebulosa VU

* CE: Cirtically Endwngerd #A & f& 15 1T A
EN: Endangerd #aJ&/G1HL 1 B
VU: Vulnerable #&3% f& 8 11
NT: Near Threatened % s #i /& 1. Fifl
LC: Least Concern 1t fix [



FI3HT F—H—X

AWFFE T 5 F—% — (Acinonyx jubatus) (e LEW) F i bR ED Z LN T
EHZ L THIOI, HWEFRGE 113km IZE#ET 5, AT TIET 7 U A REEF AT
VR & A Z 2 O—EORILD I S FOFmAHIZAER L, FAY U TEALRED
40 kg LA N ORI ENY) 2 R B L LT D, EICEMTAERE L TWD D,
HED B RIE DT+ T 2~ DN Z LT D Z L3 5, 1900 AT A it
(210 HEAWZ EHEE SN TV DAY, BR A RO ELECBHYLRIC & 2 E B
D BEEIR ORI LY, 77 ) AT 20 ORI A EE D 90%LL F IR L,
T VT TIHAEREDR DT 76 B L AGWCTHTORETH 5 (Smith 2012), 4% b
BRI LT ETPHIEND Z LD, EEAARE#EES (UCN) DL >
KU R M XD #apRa TEICHEE STV 5 (URL:http://www.iucnredlist.org/ ;
20134E 8 A 7 HAR).

F— 2 —|3 2012 FBITE, 50> 250 JEik T 1,661 EEANEH SN THY, HAT
t 9 [# T 106 BEAMEE STV D (Marker 2013), 2 b OfiE NMEME, o
RFEOTZODICHEREZT ZH->TWD, £z, BEOMEPRERD OREER, oA
MR T2 afB@mEY 00~9% D72 WEEMEREZ T LS

(Menott-raymond and O'brien 1992) , iB{EHIIZ & FHRAI L BIHR ML ETH D, T—
2 =%, ZRROFPIZ LV PN Z 5 2RI E TH Y, hE - - EHEH O
IRV EFEEIEENY) T 5 (Caro 1994), F7z, M@ B AT CHMATE 25 A
THY (Caro 1994), fAHE F COBIHONT U v ZIIZMED 5 AT 2 Fksd 5 =
EMEENRD, LL, WET—F —OFNEFT M TESC M & O Ok
JVE CEIRE, A AT RAR O A RFIETHE SNV TE 203, #ii— L7cP
MR RSN TR, F, REOERFH K ZLnbd L bmiEsh
Tu% (Brown et al. 1996), — /5 C, MfF—Z —% 2B CRIESE/- &L 2 AL

DOMEDFENE I S 7= 2 & (Wielebnowski et al. 2002) <ofifl & 4 D BREER [ — i



R COBEEAF BN T A b 7 AMERZR ORI L T D ATREMENH 5
(Kinoshita et al. 2011) & & % S 41TV %, Bertschinger et al. (2008) D8 Tl
Mz 3~5 BHOMEL WEDOEL Z L CTBIEGtm 2z ER LS ED L LR TED L
LTWo, ZOZ b, F—F—OEFEOTZOITITRED RWEEK & RAHE
HIeDICBEEAZHEBET A EDNEETH L, TNHLOT b, KEEIE, A
T3k, AR DBZAKR IR DL & OFRE T TOREDZE 2 BRI AT %I

FHEAEES LB DD,

A AL R T DIHRENEMABE=2Y 7
FOHAEFOMMATIEDLIS L LT, R E O BEZET D NS WFFiE
WD, WESTDHMERNVELDIO>THLHTA T VA —1-17 1%, EITIET
EESNDSTA buv=y CBIERVEYO—FE) T, JEINRTOINEAFEE LT
IREEDRE, M EIC WS, MHRENEGE DS, FHE LTL, HOHE
KM ORBESLHEEFENR DD, oTC, =AYV 2O THHTZA LT
DA V-LTROBREIT I ORIEA K L TH Y, MHREAZNET 5 &3k
RS S ECHEMTH D, L Laen s, Fd BB CIXigER iU i
W - B AR LB L T HBANE L BICH T AERENRE ), Z2TC, mPo
RNVEANEE M DHE P TR N T DA L-1TBOREZRE T 5 Z & BFERE
HICHIE A 2R T 2 ETEDITH D, B, BIGEHLECOEMRICE V3
EITEh 2R BT 5, —MRICEE FTOBMIIBNCIE, FIEHE & 72 D178 4 8142
THZEICLY, REOBEHZILREL TV D, o T, WNOMWMFMTIEL{TE
FEEZRT 2 2 &1%, BWOBEARE I 572DICmD THEZTH D,

FHEI WBExFEIILDAIamr— g

BxmElL, ZL< 0N EE LI 2 =r—raFEELTVWS, BEOX



2P0 EHIGE LY VOEREH - ROKRBEEOIFOEWTEREIGEFIZLD
Al a=b—TarORENELL DD (Bekoff and Goodall 2004) , LrL, IHE
FICBET 70, BEFTOaIa=lr—va a2 R eT208H, YUt
REFNTEETIHAFCa RV Oz anr—va Ui EOMRERE L, *
RO X5 IR MRS 23 28 TOMNFRIZ D R MEIANC B S, 2009 41 AICT
AV B OY T 4 = ALY AR CTHETF — 2 — DI 2Rk 7205 & 5 MO HE
NZERT 5 2 ENHME SN (Kalplan 2009), Z D2 &b, MEXEM TR
BN THEET 27— Z —IZB W T H AR OBIRLITE), BIHIZH W TIHE A2
HEREE R LTV D AEEERD D,

F6H ANIEICIIT D HAY

INHLDOZ Lnb, BYETEHE SN D TF—F —ORRIHITHAZHED 5 72 D12,
2012 FHAE E TOENMARE, FEERMARER?SENTF —Z —DAEFRI L
BhaR 20 5 2 LI K ERNEEFOMBEOTREZWA SMITLH2 L, @
RO L BN AR CTERE SN TWDF— 2 —OITEI#IEE, EPRLE HE,
e & DIRNTIN S, BENECTT A, EIRDEA K OVERRIL 7 & DRk < 72 B B
OB BRI G- 2 DB e tRD 2 LT, KB COBMEIEIZERT 5

ZEmAME LT
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=1

il

i
i, KEER TS5 4 SOHO 1 >THD [FEORME] ORVAHAE L
THD 7R O MR EIT O TN D, MRS, BHEMEE 4 & 723 6t

w1

D& BT E & BT i 72TV o TR N— Y T hT 57O EE e E R
ThHo (FrH 2008), 2011 FHAE, e TRIBEIRREINPLE L S TND
ML 36 FE, % 26 L, A ABMWIEKIEEE SIS X o TRRIE SO
ZEAFHEOL L, MBI TON TN, £z, EENLREMER Y 2T A
OISR L B & U 7= [E SR %4 (1S1S: International Species Information System)
TiX, 73 W EOEMWE - KGR 735 fitigx @ 15,000 F3FAH#E 10,000 fE, 200 S {EAKD
ln, MO, ke, AR, FETRILVR EAEMTRRERET — 2 RN EHIh T
W5 (AE S 2011), ZAUHOMmARE B, HICEBRRBLZ#ET 57272 1F T2
<, fEINTWDEKRETEZ 1 DOMERREE 272 LT kA 22 B A58 8) 7
CHIEHINTEY, BIMREIZBIT 2EIHEBOT-OICEE L 2> TS (B
B 5 2011),

AWFGE T 5 F—H — Acinonyx jubatus (%, [EES « ENILIZET&EENTTHOR
TWAHHED 1 5Th %, [ERRMAEE S [nternational Cheetah Studbook 2012 T,
1950 -7 B 2012 4R TIT A 44 1 [E THIH S 4172 8885 BB IR S L TH Y,
[N TIE A ETEE AN B ARBMWEKIREE ) 2300 £ & 5 TE P e 5k
([CHRWT, 1931 FELIRERE S /e F— % —548 BV R STV e, [HLHT R Ek )
(Ux, vER, R B (B ERTEE AT E S ), BENE (Misx M o),
R, BOBRGEE S ENLH SN, SEEOHERSCIAZILD Z N TE
Do

I OFEEkY, EWNTEE ST — % —OBGEfEn, AFRD, ka5
HIZOIIFERLRER CTh D, ABFFETIE, 2012 4FF TOMB RS HAREN
TOBIRMER & AFRD, mAEEHEL 22 BE L,
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F28 ik

AAKRENTEE SN F—F —PBEINTWD, [EFSMHEEE nternational
Cheetah Studbook 2012 & H AREMWIEIKIREE SETER T2 [ 57— & —[E P ek
AL, UTOHEBIZOWTONZIT 7,

OHARENTEHE SN/TF—F —DHK

@1931 #~2012 L TOMGULEL, SETH, WAL OFE AL,

HPEEGIEDAAL

@%gH (FhEeif, 1E4720 OBIHERL, —EOHER, 184720 Okt

PERL, BIHAEHD, At &R O BIHAF )

@FE T F i & FE T RUA

@B A & BFE D B4R

@1 HE 23[R BEFHL O 0T T IR oA 1)

02012 FEBUEELFS 2 M R D i

®F v 7 F—# — DM

Fo, MEINTZTF—F—mdHRKIT LI, AT CTEENMEINTHATH
% TBRAfER), WM CREENAARICEASHEETH S EsMER], [
NHiERE CREE -8R TENMEE] o 3 BRI, 1 EY- 0 OBIERELL, —
MEDOHPERL, 1 BHNT7-0 OHER, FIaFln, &)L ik OEhEFln, FLTFE
D> 7 HHE DU T Kruskal-Wallis 1€ 217 72, IR OEATIZ DWW T,
DEIHIELL, BIHGIE D 2 THH Z HR9AER L L, 2 HEZ N CIUSEIEN A &
MWDHLIAT 3 FLNOEAER CEA) ORE R OMERER, BA I 7@k bk
(B4, Wgihiiak, EPRRR DR, BB I STV D O FTBUE (R DE
A GRAEEN) Ofes, MRS 7 HA 2L E L, BERURSITZ1T -7,
BEORPUT, AT v 7T A XEEFEH LT,
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2

B
(1) EWNTHE S TE = EEORE L
HAREWNTIE, 1931 4E~2012 4FF Tl 16 ik (Bi{efd B iEsx 9 fizk) T 548

5 3 Hfi

SEMAE SAVTE 2 (R 2-1), 1931 42~1997 FORNICE A= T2 163 5H (B 72
BH, MEOLEN) MNE/AIN (FR2-1), WRITTIET 1448, ¥ =7 2,
Y= U718, M7 7Y% 28, FEEAH 4B TH 7, FAETHDOEAR
DNHJEHERT 1.63 % (RPH 0~17 5%) Tod Y, M 1.84 5% (FEPH 0~17 7%), M 1.45
ik (#iPH 0~3 #%) Th o7z, F7, 1990 HLIREEF AR (KD AN SRS ek )
HDOBEA~NBYEDLY, BIEETIC 718 (K36 8H, ME3BEH) NEAINLTND

(F2-1), 715 62 BHFE T 7 U A D 5 Jitigk 2> b OFEAFIRTH VO, T Do 9
SAIZDOWTIE B 5 2 8, PIEHIARBARN 7B CTH 7o, T OIS IER ) 5
DEAREO-LIFEWE 2.64 1% (#iPH 0~8 #%) TV, 1 2.61 5% (HPH 0~8 m%),
i 2.68 mk (HiPH 0~6 i%) Th-o7o, F7=, EWNMEKILAFT 314 5 (M 157 54,
i 144 5H, PERIARET 13 38) ©, R CENEMEKR CTH o (F 2-1), 2012 FF
TIZ 98 B D HEMHR S D3R STV,

#2-1.  [ENEEEBEEONER
Table 2-1. Detail of population in Japan.
Wild Foreign-bred Domestic Total

Male 72 36 157 265
Female 91 35 144 270
Unknown 0 0 13 13
Total 163 71 314 548
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(2) 1931 4E~2012 4= % TOEIRE

No.animals
120 -
I Death
...... Ma|e
100 - === Female
Total
80 -
60 -
40 -
20
O -4

1970 1975 1980 1985 1990 1995 2000 2005 2010
Year

42-1.  19704E~20124F D RfEIA%L, JECIHBORFZEAL
Fig. 2-1. Time course of population and number of deaths in Cheetah

between 1970 and 2012.
No.animals No.examples
45 - -9
[ Birth === Wild Import = e« ForeignImport
40 -8
35 4 -7
30 1 -6
25 A -5
20 -4
15 - -3
ANA
10 - 1Y 2
| [
[} \
AR
5 -1
- nVRILY
0 Nl Nvilled TIRIul

1970 1975 1980 1985 1990 1995 2000 2005 2010
Year

X2-2. 19708-~20124F- D HEEFIS, BpAE N, ¥ESMEATAEL
D2

Fig. 2-2. Time course of imports from wild, imports from foreign zoos and
captive births between 1970 and 2012.
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1931 R (Z B AR EA DN B NN S U TLARE, 1970 45 % TUZ 18 HHZS 4 Jiliak CHl
BENTED, ZOMICIE—E b BIHICIEE b2 h o 72, 1970 R0 o 1977
HF~1979 40> 3 EMNTIZEFAEE K 80 BH (K 37 56, M 438H) 28 3 Misk CHA X
iz (K2-2), TOt%, 1996 4% TO 64 Bl HpE & ) 72 B A E R O A
L0 EAREAEIN L7243, 1993 4E~1997 4- DRI 112 FAASETE L, 1985 4 94
§H, 1992 4F-.0> 88 HH A & 1997 4F~2005 4 Df#] 50 SHFIT% F TRAKE A B LTz (M
2-1, 2-2), 2004 F-LAREICIX A ERR 22D B0 BHAE A L, Z D% O 23 BIlOHFEIZ
KO EEEI L, 2012 FEBIAE 9 fiiak C 106 B (K 54 BH, M 52 8H) 3AH &
ncTng (X2-1, 2-2),

(3) 2K
ENTOEAEIE, 1979 FITR W OEIE WS S TLIE, 2013 423 J] £ TIZ
sz 5 98 B STk Y, 314 54 (M 157 56, ME 144 55, MERIANEA 13 BH)
MEEENT (K 2-1), 1979 FELIRE, mAEEEAHINME S, 1994 FFITiTR b0
8 s e (X 2-2), LavL, 1997 4ELAREE RS P & iz, EHHpl
J> L 2005 AT BB S 0 Bl 72 o 72 (X 2-2), Z D%, WESMERR 2> 6 DEA
2 &5, WESoEine bz, BHEEIE LML (K 2-2),
Z D 98 BIDOEGHIL, ME3I6EH, MEA2FHIC > Th7ob I (R2-2), b
PERREY (22 5%) (23 LR OMHE 19%, W 20%I2FH24 L Cu /e, MEREIEIC
KOS 2 BILL EOBFEIZE > TRV, FHBIEEEIIRE 2.11 [5] (&P 1
~71[a]), W 2.28 [\ (fipH 1~8[E]) Th o7z (F2-2), £/, EHEHE K E B A
&, WAMEA, ENERO 3 BRI, 54 OBTE P REFE 22 U 7o @A o F)
Bk AT RER,  HERESR TR 30% & MEAMEIR DO EIG D3 i b %o 72,
RPN BIER DB S 2t L7255, 1980 4Rt L 1990 R TIX, mPhElS
WZEBIT R BN o7y, HEMEROEEESE T LB 8 m L, KRB

16



D LTz (4 2-3), 1990 4EfRE 2000 4E(TIE, ZHERLIMFIZ L, HpE(HE
ROFEANIET L7z fliTd LT (4 2-3), LavL, REBFIOFIEICITZE(L
DERGIIRNoT (K 2-3),

(%) M Success some animals death M Failure
N .
80 A I .

60

40 A

) U I
0 - ; ‘

1980s 1990s 2000s
(n=35) (n=33) (n=20)
Period

X2-3.  AFRBIEIRRGRT DOEIE 2L
Fig. 2-3. Interdecadal change reproductive performance.

—MEOHERII Y 3.2 (i 1~780) ThHV, 1YY OFEFRERIHL
(3% 7.36 54 (FPH 2~19 8H), ME7.580 (#iPH 1~258H) Th-o7c (K 2-2), M
BOT Y720 OHEBITE A AT 2.68+0.02 CEHE =) §6, 1
SME AL 3.57+0.05 B8, [EPN{EAIL 3.660.04 BETH Y, BRI DA ELREN
b5t (p=0.0038),

BRI O EAFRIL, M 5.47 % (EPH 21 » A ~1375%), M 5.03 5% (HipH 2~9
%) Tholo (F2-2), BRI, BT 2~13 K 0MIC, #iE2~10 %DM T
BTz, BIHER DN IR EIA & AR, MERESRIC 4~5 RIS A > CTHIPE
TR DEEAD LT T DB OEIG A U, Z AR bl 72 21 S¥IN-4 o8 m
PR AL, MET IO BIERL B S ORI EE Th o7 (K 2-4, 2-5), LA
L, KRB OWTITMERGART TS 5 1 R COBIABRE, FlinZ & OFIGICE
LIFR SN2 o7z (K 2-4, 2-5),
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(%)
100

80

60

40

20

1 2 3 4 5 6 7 8 9 10 11 13
(n=2) (n=7) (n=19) (n=12)(n=12) (n=5) (n=5) (n=3) (n=3) (n=4) (n=3) (n=1)

Age
M Success [7some animals death M Failure

2-4.  HED - n | BHERAR
Fig. 2-4. Male reproductive perfomance by age.

(%)

100 ~
80 -
——
60 -
40 A
20 -
0 -
2 3 4 5 6 7 8 9 10

(n=7) (n=10) (n=16) (n=15) (n=18) (n=13) (n=10) (n=6) (n=1)

Age
B Success [some animals death M Failure

4|25, WEOD A fin 1 A AR
Fig. 2-5. Female reproductive perfomance.
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BRI DWW THRE AT o 7o bR, MERICAERENRBD b
(p<0.05) , FZAEA-Hn1X, MEIZ I THPAE(E(AR 5.31+0.04 5%, MESMEA 6.37+0.07

%, EPNER 4.960.07 i TH Y, HRICE DA ERENGED bz (p=0.037),
7z, BTV TS BAMEK 5.71+0.10 %, ESME 5.72+10.07 %, [EPEK 3.78
008 TH Y, HRICEDBEERENRD HiLE (p=0.0081),

Bl OBFHED V- FEHIX, i 4.45 5% (FEPH 21 » A ~107%), #4115 (FiPH 2
~T %) Tholz (37 2-2), B OBHE O FLIERNT, K 6.42 ik (#iPH 3~13 %),
i 5.81 % (HiPH 2~9 %) Tholo (F2-2), MEDFERE, WEIOBHFEIZE
UNCIIIERE T, Fe & DBIRF IV CIIHET, AR ZD O b7z (p<0.05),
WAl DT fn L, MEIZ W THAER 3.76 +0.07 7%, #ESMEA 5.09+0.12 7%,
[EI PN (4 3.78£0.08 ik CTH 0, HRIC L DA ERENRD v (p=0.0386), *
7, HEZIRWT OB A 5.110.23 5%, VESMEK 4.91+10.18 5%, EPE{K 3.0+
013/ TH Y, HRICED2AERELRENRO LILZ (p=0.0133), HED EAE O BEHEF
ERlCIBWNT, BPAEA 6.840.28 7%, ESME(A 5.5+0.19 7%, [EPIfE{K 4.15+0.16
HTHY, HRIZEDABERENRED iz (p=0.0121), TOho 1§E47-0 ©
ZaEESL, 1 BEM7- 0 OMHESRO 2 AT, ARRETRD LRI

(p>0.05).,
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(4) SECHKEALTIHIA

1935 -~2012 - F TIZ AL FEMPSE T LTz, 2D 5L, 14 BEN LI E ST
CL-ENEREERTH -7 (3R 2-4), 98 BIOZEFEF]D 5 6, 25 FITIXFEENT-
fFRTH, 26 Bl TIE—HD LR CHT Lz, £/, 1EETIHT LIETD
65% (75 88) 234E% 1 » ALURNICET LTEY, b TENE NPT (K 2-4),
Z ORGSR A 1980 R, 1990 AR, 2000 AR T, FEUE AR LI L Z A,
2000 EfRIC D> TREEKITED LTz (X 2-6), Ko, A% 2 5 A~12 4 J
DOHEOFETE WY LTEY, A% 1 0HHUNDOECEE, 2TOFERTEWE]
AxRLTZ (1X2-6),

#2-3.  HEEER D UFA D S8 T E R
Table 2-3. Detail of deaths under 1 year of age of the individual birth.

Male Female  Unknown Total
~ Imonth 31 31 13 75
1~3month 8 3 0 11
Death 4~ 6month 7 7 0 14
7~ 12month 8 6 0 14
Total 54 47 13 114
Alive 103 97 0 200
Birth Total 157 144 13 314
0,
100 06)
80
M alive
60
w ~1lyear
40 @ ~6month
7 ~3month
20 B ~ 1month
0 .
1980s 1990s 2000s
(n=103) (n=110) (n=68)
period

[M2-6. LA OFRBIZE TG 2 b
Fig. 2-6. Interdecadal in period of death in less than a year.
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a) Wild (n=136)
No. animals

25 =

20 -

15 A

123 45 6 7 8 910111213 1415161721
Age
b) Foreign-bred (n=29)

é\lq.animals

5 o

O T T T T T T T T T T 1

1 2 3 456 7 8 91011121314151617 21
Age

¢) Domestic (n=127)
No. animals
25 -

20 -

15 -

1 23 456 7 8 39%01112131415161721

X2-7.  EpAEA, dESMERE, RO SET A

Fig. 2-7. The age of deaths according to age in wild,

foreign-bred and domestic.
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1 R CHE LI BERZ RS, PR CFRmEZ RN L, BAEREEKITHE O
AR RN E L, WSMEER R CENERIZEAES B2 LR Lz, £
OFER, ETOMEEBROILT FEF T 6.95 i Th o7, FAMEK 8.14+0.02 %,
HESMEAR 8.5310.10 &%, EANMEAK 5181002 CTH Y, HERICE DA ERENR
B 57z (p<0.0001), ENEARIL 1~3 3 TORCTE I K H L, FBLEED 92%
M9 E TITILE LT, BAEMERIL 5, 6, 11 5%, MEIMEKIX 8, 12505t T
L inoleh, FEEEBICRY TR N7 (K 2-7),

FECTRENZDOWT, 1973 42~2012 O MITE F 172 381 BAIC DUV Tl A L7z,
FEUIRRIE, WirasR (B, BReL), Hibat (R, THEEREER ),
RERgR R (e, REMERE), SMEME (BUINBIZ L DEF, wiEiky),
OEBRS R (DR, ODARRE), *aYiE (FIP, FPL, FVR), 3%, L,
NoTIE & IR (BUE, SR e &), B59 & KB (< 29%), MR (il
B FHES 72 &), Z ot (FiEs, A, KRB0 BHBEICHET LI LN
T&E (R2-4), WREAFARICEDETHIT, 8L b MR I, RWTIH
bk, MELERR, IMEMEDIENN L R bhiz (3 2-4),

FERBNOFE TR DT 24T o T2 R, THALES R AIT 1970 444X, 1980 4EX
IZBIT AR BZVHTEFRR E 22> T (F2-4), UL, 1990 4EfRLIREITIAR
FREBORTN R B <, HbaREEITEADERICH 72 (R 2-5), Fz,
T AR ORRYYE T H 51 sYPEEER (FIP), *=ilamEkEd (FPL), X
aA NVAREER (FVR) IZXDH101E, 1980 ERMP KRB, 0~6 Dk
R VMER OB TR S vz (38 2-4), £72, 0 s CORTIRRE LA AT
B, FEPEDEIA A 1980 4ERITHE~, 2000 4ERIC A > TEIG I L Tz (1K
2-8), TOMDIEHIZBWT, FRHIOERITA OGN o7 (K 2-4),
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Fo-4. APEMRBIFETE & FETIRIA
Table 2-4. The number of deaths according to period, and cause of death.

Cause of death No.animals
2000s 1990s 1980s 1970s Total
WA R 25 A Urinary 8 45 25 7 85
HA 2L % Digestive 2 5 26 24 57
I I 25 A Respiratory 2 18 16 3 39
S Trauma 2 9 13 8 32
OGP 25 A Cardivascular 1 10 7 3 21
F = YL SE FIP,FPL,FVR 0 0 18 2 20
T Senility 0 3 6 6 15
B PE Stillbirth 7 4 2 0 13
Nyis, I Hemic and Lymph 0 4 0 7 11
By, Sexg JiH Weakness, Nutrition 0 0 7 2 9
R R Nervous 0 2 1 2 5
F DOl Others 1 2 3 0 6
RBA Unkown 15 36 21 20 92
FIP: Feline infectious peritoniitis (- = 1z Y i 5 7% )
FPL: Feline panleukopenia (=% =2 {FL [ 1. Bk &k 70 JiE )
FVR: Feline viral rhinotracheitis (< = 7 1 /L A Pk 8L 55 %)
(%)
100 -
8C
B Unkown
6C -
B Others
B Digestive
4C - N Respiratory
§ Trauma
Jc &\\\\ & Stillbirth
0 7 )
1980s 1990s 2000s
(n=48) (n=40) (n=14)
period

2-8. 1A DFAURIFE IR IAIZE 1L
Fig. 2-8. Interdecadal in period of death cause in less than a year.
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a) Urinary (n=85) b) Digestive (n=57)

No. animals No. animals
14 5 P
12 A 7
10 - 6
8 - 5
4 -
6 -
3 -
4 4 ) 4
2 1 4
0 - 0
012 3 456 7 8 9 10111213 141516 012 3 456 7 8 9101112 1314151617
Age Age
¢) Respiratory (n=39) d) Trauma (n=32)
No. animals No. animals
20 19 18 1
18 16 4
16 - 14
14 4 12 -
12 4 10 -
10 4
8 -
8 L
6 51
4 47
2 2 1
0 0 -
01 2 3 456 7 8 9 10111213 141516 012 3 45 6 7 8 9 10111213 141516
Age Age

B2-9. WIRER, HLER, MERERHR, SMEMEIC X D EERIECH
Fig. 2-9. Number of deaths according to age by Urinary, Digestive ,Respiratory and Trauma.

30 LA LD T R b NI WIRER R, THLAR, FFERR, SMEMEICKIT 54
EBIE C B D T 21T o 72 (X 2-9), WIRFRIREIZ LD TIEL, 13E~15
i DO T CHEGR SN2, FRC TIPSO TE <M s h/z (1 2-9),
HALER R TIX, 0, 6 COIEL N R B R I, 0~9 ik £ TOEVMENR
TORLCHINZL L 72> Tz (M2-9), SMEMEK ORISR BRIZ L DT
% T b2 < LLAEOETEITD RV MEAICH > 72 (K 2-9),
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(5) HAfHE K & BhE O RILR

2012 4F £ ClTHiE Sz 98 i, PEE 7oAl B sk N CESEIC T - 7o 411X 23
BIChH -7z (BHEERIC X DBHH), 2D H 5 9 FIAMEMEILIZ, 8 Bl THED AN,
6 Bl CHED H D EE N T FHE COBIE T 7=, TNLS D 75 Filix, B4 -
WS 5 DA SUIENHERE [ CRE) L 7o EERNEIE L 7=l Th - 7= CEAfEE
(2K 2 2GHE) , BHEARIZ L DB, MERGAD O R OB E TICE 248, &
ANEARITEIE U 7o fis 8B A ST bR O EFEICE D F TOFED o 21T
STz, ZOFER, BERER CIXMERE I MEREAD B 0~3 FELLNIC 4 T OfE R D
FELCTWe (X 2-10), EAfERIZIBWVTHE 80% DEED, BAZNTH2D 0
~3FELNICEIE L Tz (K 2-10), 4 sLARECEIE L TW2filicis T,

(7o T ERITE AN, MR D 0~4 FFOEIRTH - 7,

2012 F £ TIZ 3 BILL LD AR HPEFI 3 s S U7z 6 figi iV T, F—F =N
fAE SNEARD TH B 2012 4 F TOTEE K OHTBUE RO AKL, HPEE RS ORRAE
BACDfENT 24T o 72 (X 2-11), fiax a-f 12, FBUEAR DL A D 3 FLANIZEIH
BIRHE STV, HAROEIHIL, 12 fimR sz (¥ 2-11), Zhbo
12 BIDEER Z PR D 7o 012, MEOEIHEEE, FHapIk D 2 THE 2OV TEHBYRAT
AToTo, ENENOBEMBIRERIL, MEOZIHTAEL 0.94, Zhif# 0.98 L5
FIXE<, 20 2HAZ BZEEE LcEHRBYREUTHH Sz &l L7z (% 2-5),
BORTEROT, BARE (F=12.24, p=0.0067) K& OO RTE ATES (F=60.33,
p<0.0001) 2 MH T Ih7z (F 2-5). F£7o, BIABIEITEA LMD

(F=67.61, p<0.0001), EHEADREDIHE (F=115.72, p<0.0001) KTEA I
TR O Bk (F=9.68, p=0.0144) THiHIh7z (3 2-5), MEDOTGHIALL, %
FEBIEA S HEOEAGARC TR S, MEOE AR TIE 2 HARICHHA S0

7,
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a) Sex-maturation

No. animals
> mQp=11) = &(n=11)
4 o
3 -
2 -
) I
O L] L} L] L] L
0 1 2 3 4
Years
b) Import
é\lq.animals
g - N 2 (n=30) ' (n=25)
7 -
6 -
5 -
4 4
3 -
2 -
1 -J I I
0 = T T T T I T T T I T
0 1 2 3 4 5 6 7 8

Years

[42-10.  PERCFAK ONEAD B I DO FEFRIZE D E TOFEE
Fig. 2-10. The years from sex-maturation and import to the first breeding.

#2-5.  BHEEH & BB O R S3ATRG H
Table 2-5. The multiple-linear-regression-analysis result of a breeding member and the number of the examples

of breeding.
[ 18 95%ClI ”
REVR R AR = (R A% 5 FfiE P TEE LR

S A K EPNTY 0.09 0.03 0.37 1224 00067 ** 0.3 0.15
1 oD & 8 AL 1.47 0.19 0.82 60.33 <0.0001 **  1.04 1.90 0.88

&M 0.88 0.45 373  0.0856 -0.15 1.90

B FIE HEOE A 0.84 0.10 0.55 67.61 <0.0001**  0.60 1.07
H sie %% 2.60 0.84 0.21 968 00144 * 067 453 0.96

T s 3 A g 2.92 0.27 0.69 115,73 <0.0001 **  2.29 354

B 431 1.65 679 00314 * -812 -0.49

*:p<0.05 **:p<0.01
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(6) AEMEDS RIRFIZ BHEI AV BTV i O ]

2 SALL EOE RN [FIR EZ (A — sk CEE L TV B2 b il Sz (%
2-6), ZHHOWIMA, B2 MEENEIR L7 HEC Ao B R DS TR L E
THoTNE I MITONWTIHE LT, EOREE, MEEISEREIIE - TR
P b AZRICE S T lR &, —E OEIRDPIEIRSUTE F L TV DRI DARALE
(CESTBRI T D 2 LnTEIZ (3 2-6), MAERIIEIRIIE 7 TRUOEF
HNZ AR - 72 7 B2 B AR 2 ER & UT2RE, 611, 2 TIEEBAL 2 EIRDAS
ROFERE S 4L7z, 5] 2 TII#1884 (1984 4 3 H~1989 4F 3 H), #1849 (1989 4 4
A ~1992 4E 4 H) 73, 5l 3 TI3#1664 (1992 4F 1 H~1993 4F 10 H), #3274 (1997
11 4~2000 £ 8 ) MEAMLThH-o7z, UL, 20 1992 45 F LA & ] 3
7 1993 4 11 H~1996 4F 10 A OHIF TIE, BEMEN ANE DY ZRLTEDY,
EATIED SR RITHERR T E 7228, BB T 5 2 LT TEAh o1z (32 2-6), 1 T,
1981 4F- 12 H DA% 13#965 2MBNL T o 7223, ZHULAAITCIZ#965, #966 D L5 &A%
BALTHDDFFETE R o7z (R 2-6), B Tix, EHIRHP#5711 MENL Th -
7o (R 2-6), BlalzHBNTIE, AR L ET OB L Tl 0 EA 72 M2 FrEd
HZEIXTERDPSTZ (K 2-6),
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#22-6.  28HLL B oOMEDS R I [AIfERR TSI L U7 IR O AR D4R
Table 2-6. Individual status when more females bred in same facility at same period.
Examplel

79] 80 81l | 82 [83] 84 | 85 | 86 |87

97 9 12[8 12]9 12[ 2|9 11]1 7|8 8|12
#965 * @ * OO0 * O x Ox Ox *x *x OO0
#966 ®e xOx0O0O@ x0O0O0 - - - - - - -
#967 000 x 00 x 0 x OOO0O0O
#1257 |- - - - - - - - - 00 0O ® %O
#1256 |- - - - - - - - - 00 0O O ® *
Example2

84 85 |[86[87[ss 89 90 91]92[93 94 96

3 4 11]6 8|5]10]/2]4 7 8 9|1 6 1011]8|5[2]1 4 7 10[11
#1844 (¥ OO O * * *x *x1I 0 @ * @ * O 00 O0IG0O - - - - -
#1846 @ *x O *x 00 0000000000000 - - - - -
#8557 @@ x000000000000000000 - - -
#8499 000 O0OOOO* *xO00**x00I000000 e
#1856 |- - - - - - - - @@ *x OO0 *x O} O @ - - -
#09 [- - - - - - - - 0000000 ®xI0O%x00 O -
#2074 |- - - - - - - -]l- - - - - - - - 9I0 @ @ * OO0 *
#2139 |- - - - - - - 1. . . . 9000000000 @
Example3

92 93 94 Jo5]o6[97]98] 99 oo

16 712101 2 6 11]1 3 5[/9]411]1]3 68
#1664 **OOOOOO:......:-----
#2169 @ @ * O OO O0OO0I*x OO0 e xI0e® - - -
#1632 @ @@ *x O0O0O0O0O0 *x0O - -|- - - - -
#1607 ....*O*O:O*O**O:-----
#1634 @ © @ @ ®@ x* O xIOOOC @ @ 0! - - - -
#3274 |- - - - - - - 1o - o . - @lx O % O %
#2872 |- - - - - - - -1 . 900 @@ 0@ %O *O
Example4 Example5

o6[07]08] 09 [10[12 o7fog] 11 | 12

10[11] 5[10 11| 3 8 12[6]1 3[7 10
#6691 * O 00000 #5711 |%x * * O *x O
#6690 |- * 00 00 @ 4572 |@ - @ * @ *
46454 |- @ x OO @ -
#5722 |- - - % - . -
4635 |- 0 0@ *x O @
#6218 |- - - - @ * @
#7008 |- - - - - . %

B X EBRREE S, EIOOFSIILZR LIER(BEHR) A CRA) Z2RT,
¥ IR, OERUIE T, @ITEIME L 2~d, #2, 30RMIT, EHNELL
TeXE)Y &9,

# number is Stud number. Upper side number is muting year(step 1) and muting month (step 2).
* muting, Opregnancy or rearing, @none breeding. Example2,3 dots is changing order.
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(7) 2012 FEBUHEAEAFT L BRI

BUEE S5 106 B, WEAME A 41 85 (4 21 86, i 20 B5) & EIPN{IE {4 55
5H (ME338H, ME328H) TIERINTWD, LnL, ENTEIH LM% 3
UL EZ T ERIX 3B O A TH o 72, T HDIMfF%, International Cheetah
Studbook (28 gk S LT AN OEAR (B AERERER) £ THY, AARENOEEFLE
M ORI EAR DR EZAT > 7o, T ORER, KE 37 97, W 29 JAD 4= 66 AL 4 L7

(F2-7), ZHFY~ U 7HROMELEARE, RTOMEENRT 7 1 0 RIS
B LTz (R2-7), WEBPRITHD Z EnHHRNGNDRNT— X —T 5
%, LBAZBRE 6 BT MY 7 U W IFIEICALE T 5 sk (Savannah
GameRanch-Estelle & Pieter Kemp, Desmond Varaday Cheetah Sanctuary) T % i
Tk T o7,

F2-7. AR IEAR O H Sk e
Table 2-7. Location of founder individuals.

Male Female
Namibia 17 9
South Africa 12 11
Transvaal 2 3
(Present: South Africa)

Botsuwana 2 2
Somalia 1 0
Unkown 3 4

Total 37 29

ABIRRIE, HETIXT S B 7R, MECIXRT 7 U A EFEEAS i b %0
ofc (£ 2-7), BUERTE SNHMEIKD, SABGEIERIC EORERR L T 57
DWTHHT AT T fE R %, 2K 2-8, 2-9 1R LT, AUATEIRDELS T-RA T,
MEREZ LIS, (BRAEERIZ RS D MEEE) <+ (BUEOEFEEA) X100 T
BHL-,

ML, BT 7 Y A RNEE R T dH 2 #338 IZHIRT D MEDS 50%, HEAS 44% &
WEIGEZR LT (F22-8), £z, BT 7 U B IAEEKTH H#2071, HRARH
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T HH#ISTT THI20% & EWEIGZ T\ (F28), HEilcBWTh, M7 7
U B SEFnEER T H 24337, #644 IZBWT, EH 5 HKT DD 50%, HEAS 44%
EEWEIGE R L (29, RWT, FIETEK#2398 LT 7 U o L FE
EA#642, #2117 \ZH 3k 2 MERESLIZ 2000 E & @ nWEIA 2 b T (% 2-9),
Thbh, MEHEICE T 7 U B IR ERER O —E I MR o T,

EIN CEHH L7 AIAAE R 1T, 1E#TT8, #3478, #1846, #1849, #3481 O 5HHT
ol 5HAILIT 1.8~5.7% & RV HIREEE & 7 > T (F 2-8, 2-9),

F2-8.  JMEOBILAIEMAIZ ORI D 85K

Table 2-8. Population derived from the founder of each individual female.

#Stud Location . ? . J
No.animals 9%  No.animals 9%
#645 NAMIBIA 6 11.5 12 22.2
#1800 NAMIBIA 10 19.2 9 16.6
#1846 NAMIBIA 3 5.7 1 1.8
#1849 NAMIBIA 3 5.7 1 1.8
#2279 NAMIBIA 1 1.9 1 1.8
#2284 NAMIBIA 1 1.9 1 1.8
#2544 NAMIBIA 0 0 1 1.8
#3481 NAMIBIA 0 0 1 1.8
#3834 NAMIBIA 1 1.9 0 0
#338 S.Africa 28 53.8 24 44.4
#339 S.Africa 15 28.9 14 25.9
#648 S.Africa 12 23 8 14.8
#907 S.Africa 1 1.9 0 0
#2063 S.Africa 8 15.3 6 111
#2071 S.Africa 17 32.6 10 18.5
#2553 S.Africa 2 3.8 6 11.1
#2796 S.Africa 1 1.9 0 0
#3950 S.Africa 5 9.6 4 7.4
#4276 S.Africa 6 11.5 16 29.6
#5822 S.Africa 2 3.8 2 3.7
#2962 TRANSVAAL 2 3.8 2 3.7
#3635 TRANSVAAL 8 15.3 8 14.8
#3687 TRANSVAAL 2 3.8 0 0
#488 BOTSUWANA 4 7.6 3 55
#490 BOTSUWANA 2 3.8 2 3.7
#487 VARDAY 4 7.6 5 9.2
#1011 VARDAY 5 9.6 8 14.8
#1577 VARDAY 17 32.6 14 25.9
#6214 PARYS 2 3.8 2 3.7
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#2-9.  BHEORAAMEAT H k3 2 a5
Table 2-9. Population derived from the founder of each individual male.
#Stud Location ) ? ) °7l
No.animals 9% No.animals %
#486 NAMIBIA 4 7.6 5 9.2
#494 NAMIBIA 2 3.8 1 1.8
#628 NAMIBIA 6 115 12 22.2
#670 NAMIBIA 1 1.9 1 1.8
#778 NAMIBIA 2 3.8 1 1.8
#1018 NAMIBIA 10 19.2 9 16.6
#1819 NAMIBIA 1 19 1 1.8
#2278 NAMIBIA 1 1.9 1 1.8
#2384 NAMIBIA 10 19.2 9 16.6
#2396 NAMIBIA 7 134 5 9.2
#2398 NAMIBIA 14 26.9 14 25.2
#2521 NAMIBIA 4 7.6 6 111
#2543 NAMIBIA 2 3.8 3 55
#2635 NAMIBIA 3 5.7 0 0
#3827 NAMIBIA 1 1.9 1 1.8
#3839 NAMIBIA 1 1.9 0 0
#3478 NAMIBIA 0 0 1 1.8
#337 S.Africa 27 51.9 24 44.4
#343 S.Africa 8 15.3 6 11.1
#642 S.Africa 14 26.9 14 25.9
#644 S.Africa 29 55.7 24 44.4
#2117 S.Africa 13 25 16 29.6
#2399 S.Africa 3 5.7 5 9.2
#2552 S.Africa 6 11.5 12 22.2
#3336 S.Africa 0 0 1 1.8
#3965 S.Africa 1 1.9 0 0
#4530 S.Africa 1 1.9 0 0
#6089 S.Africa 1 1.9 0 0
#7807 S.Africa 1 1.9 0 0
#2522 SOMALIA 0 0 4 7.4
#3124  TRANSVAAL 0 0 1 1.8
#3632 TRANSVAAL 1 1.9 2 3.7
#731  BOTSUWANA 4 7.6 3 55
#1012 BOTSUWANA 2 3.8 2 3.7
#2385 - 0 0 1 1.8
#6217 PARYS 2 3.8 2 3.7
#6453 PARYS 1 1.9 2 3.7
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(8) F 7 F—H—DHLHE

ZEYARE TREENT 4 BHOF 7 F—HF —X, #5711X#7096 & #5722 X

#7092 @D 2 DOXT B AENT, XU T TF—H 3L EEOEEAEL D LN

9 ¥ (Aarde and Dyk 1986) 725, Z D 4HHIZF vV F—F — D& T A4 L

TWoEEZLND, ZOAENMETLIBIGFRLEDL IR TP TE

DONZEEEAH T2, International Cheetah Studbook 2012 7> 5 1Lt %

HELE, O

FEEL X 2-11, 2-12 (2R X O AR & 7p o 7, 4 SRR O BIAEER 1L, HE#337,

#644, #2117, WE#338 D ABHTH -7~ (X 2-12, 2-13), ZDABHETHHE T 7V

HEFEREETH -2 (K 2-12, 2-13),

JEAN
814
21 Ma;

1975

NEEM SONIA LILY
7088 | 7089 7090 KAKERU KAI KIRARA
22 Sep 2009 7091 7092 7093
I 5 Mar 2008
| I |
|
KAEDE KIKYO
5520 5711
1 Aug 2002 23 Apr 2003
GILLIAN'S MA264 F278
3750 3420 3635
17 Mar 1997 27 Apr 1995 ~1 Dec 1994
FA196 SPOOKIES FA156
2480 2117 2356 WILD | F276
17 Apr 1991 ~Apr 1988 5 Mar 1990 TRANSVAL | 3630
~ 1990
WILD WILD
MEO0O1 FC003
1274 2063 MA026 FB006
12 May 1981 14 Apr 1984 2030 2071
14 May 1981 ~ 1985
UNK UNK WILD WILD
S.AAFRICAR S.AFRICAR
FRIK FAO17
644 907
~Apr 1969 8 Apr 1976

WILD
S.AFRICAR

WILD
SAFRICAR

X2-12.

CHRIS |

LADY

337
NAMIBIA

#7092, #5711 Mk

338
NAMIBIA

WILD
TRANSVAL

REDME, BERELRT, @ETIX, Fr 7 F—F -8B 2 RET 5EIK,

Fig. 2-12. Pedigree of #7092 and #5711
Red and Black letters indicate Females and Males respectively. Shaded boxes indicate the

individuals which have king cheetah gene.
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KANGA COLLINA VILLEAE MORAEA
7096 7097 7098 7099
6 Jan 2009
KLEINTJIE | SUMIRE
6894 5722
6 Aug 2003 5 Jun 2003
GAMMA - M262 FA349
4092 3418 3410 4113
3 Dec 1998 22 Apr 1995 14 Apr 1995 22 Jun 1999
MOSSIE DAN KRUGER SPOOKIE | FA196 MA185 FE024
2552 3950 2117 2480 2635 2775
~Aug 1991 ~1994 ~Apr 1988 17 Apr 1991 ~29 Jun 1991 0 May 199,
S.AFRICAR S.AFRICAR S.AFRICAR NAMIBIA
CHAKA PAULAH MEOO1 FC003 MA141 FE004
2398 1606 1274 2063 2157 2101
5 Nov 1987 14 Jun 1985 12 May 1981 14 Apr 1984 3 Jun 1989 1 Mar 1987
FA022 MA035 FEOO1
JEAN 1278 983 2031
WILD | ADINAH 814 12 May 1981 5 Mar 1977 4 May 198
NAMIBIA 2389 21 May 1975
5 May 1982
NAMIBIA JILL FRIK FA017
I _J 648 L 644 907
GLADYS MAX ~1970 ~Apr 1969 8 Apr 1976
1000 1018 MA037 DI NAMIBIA S.AFRICAR
10 Apr 1977 ~1978 989 808
NAMIBIA 9 Apr 1977 28 Apr 1975
TOM VI
628 645 JACK HELGA
~May 1970 ~Nov 1971 642 339
NAMIBIA NAMIBIA ~ Apr 1970 ~ Apr 1969
S.AFRICAR S.AFRICAR
CHRIS LADY
337 338
NAMIBIA NAMIBIA
R2-13. #7096, #57220 M#
e P — U N » e f—
R, BRESEEZRT, BT, * 7 F -2 —BEFERETDHEIE,
Fig. 2-13. Pedigree of #7096 and #5722
Red and Black letters indicate Females and Males respectively.
Shaded boxes indicate the individuals which have king cheetah gene.
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A

HAH EE
(1) AR
2012 FFHIFEE CTICENTEENZ 314D 5 B 114 BEDS 1 AT TR LTV

1R

i

7o ZOHTH 1 AUNORTE D Kb %<, ERERITIFRER, SMEME (B
Ik BEE), WERETHoT- (24, X2-8), M7 7Y HIZBITS 30 L
NOFORTIRAIE, BAREN L FFEICEREREE (k) NRbEuv el
STV A (Munson et al. 1999), Wielebnowski et al. (1996) D45 CTik, FEITAR
DT T, AMFEER OMERTE ), NRINER (GEE, FERE), R
FED 3 DOERNAF Y 22 < BAET LD L, IERD~T TIENFERERD & H
ZFEL TV, Fo, F—F—Ffiox=2f (v 3 7=0029, 7 =0.035
72E) LHATAT e#EAEIT 0014 LEVHAICHDIZHI ST, —E4N72Y
XD FOITHR B ZV (Wielebnowski et al. 1996), Ziuix—[E247= v O HpE
Brfoxra BN 15~2 FTHLZ ENBEBLTVD EEZX LD

(Wielebnowski et al. 1996) , AFZEIZINT, 1A O TIRINIZ, WIRAER
(BEEE) IRV IZA DN o722 &, KkH B (2009) ([ZBWCEHNOHEE T E
1k 62 BHIZ 31T 2 AR S RRME A fifAT L 7o fE 3, TP & [AIFRE O BB AR
MIEET DI ERHALNE ol Z o h, EROEEBEZIT TV EHEERX
b, L, BRBNSERZ R CTHD L, FHEOFIGHEML, ZOMDIHR
DEIEITRAD LTW e (M 2-8), ZDIFEDOEIGOEMA, EIZERIEDIK T
IZE Db DD, EOMOIERERPDERIC LY UEI NN ONTEHALNICT D
ZlFTE R o,

FERDSE TR IRNE, WIRAREED B L <, RO THERREEN LS
Nz (F2-4), 77V, &7 AV HOFEE FEEICBWTH BARERN &R
([CWRERREE CRERIRIELIERS L OB R) LiEbaRER (B RB L OMEERE
EMEFES) L2 TEMUORBIZHENIFEFICENERESINLTVD
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(Munson 1993; Munson et al. 1999; Munson et al. 2005), L>L, b7 2 U 1 OfE
SO B1%LUE, BT 7 U D 69%MAHRTHELE L TEY, HILGRRKENE —
FERE & 725 T2 (Munson 1993; Munson et al. 1999; Terio et al. 2005), &, P&
B, RS2 SEZTHRIT, EFETLH5F =5 —0 91~100%73 2 MERIIZ K
LTWHEINTEY, HWEERTOERECERLWVERE SN TS (Munson
1993; Munson et al. 1999; Terio et al. 2005), F7=, fiHE FF—&% —CHAREOEK
& INDRERIBREELIEIL, ARIOBEIRFEOREREFIESC R R I DEMER 7 13—
ERTIERZ S SR T2 EAMEINTEY, FEEIMNTENEINT 5 2 &2
W& E T2 (Bolton and Munson 1999), Z O SRERMERE(LAEIL, R A I
TEZ o7 GO L BIRHERDOREMEET 2R L T2 (Bolton
and Munson 1999), ZiL 5 OFEHEIE, AAT I v A R A EGMERCHEIZHEML
TEY (Papendick et al. 1997), AA 7 2 A NI ADREYIE, BIRHIHE—MEIC X
D EGER O FEE 2N L TRIET D Z LR & TV 5 (Zhang et al. 2008) . E 7=,
Munson etal. (2005) DO#HRE TIE, BATEE (FI7) LEHF MEK (FF7 7
U, &7 AV 0) (BT S, BR, BEREFMHEAEE (VOD), SREREELIE
DIIERZ A LIAER, B TEIRICHAEE T ER THEFICEWIIERZ R
T ENRRENT, ZORKE LT, BIsHZERIEDE RIS X, KR OHELT,
AL Z I S D8R N U R OGS IE R 72 A PRI F M O OFRE DK T,
fABEEREICHEIC S E DN EZHB LTS Z EABE 2545 (Munson et al. 2005)

INEDZ LD, F—F—IZBWTHEOERITBIRAIZERIEDK T D
XRZT Doz, SEEOEISITHIMERICH - 7=, REROSER T, i
OFETIIF 2R BN < A5 (Munson et al. 2005), EI=MIZEEEDIK T, fE
(K DMEMERY A b LR (IBRAEIEE, BB 2 K O E A & oBEfid) 2B LTy
LUEHEMEINE Z bT-, F72, AA T304 R DLIFEOBM G bl
EEZADLND, LinL, FRICIDREBEOEALIE Z o T R-IE, ARHFE D
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BAOMNIT B ENTERoT,

(2) ZHHME M

By AR, WRSMER, ENEEREOAEZRZEL, —MEOMER I, R
Al & W] O BEAT T ILMERE, B OB CIIE R Sz (R 2-2),

MED—IE DO HEEIZ I T, BPAREIER X0 EAME R K OENER N2 <, B4
TE & EE TEEROM THEZGRO bz, Marker (1997) TiX, 1829 4~
1994 FEIZBWTHAT LET FO—BEOHERITENARD N2 oT- L &
nNTRY, BAgDERERoT, ZhUL, BABKROZFHF3FIC 1979 4£~1990
FIZTTTH Y, WIMER L ENEROZFEH] A 1991 FLUETH D Z &b,
fBEEANOMm LI L2 2R TH D AREMENE 2 b,

ZGEFE Y, #IElOZFEFEIZ, W2V TE AR L ONE NER X 0 sk
TE AR G Cd o Tz, WIMEROBFEA Bl CTdh o 72 JRR & LT, HARFOFEH
PIEPAAE A 1.45 7% (REPH 0~3 %), MESMERDY -1 2.68 5% (HibH 0~6 %)
E LU EDZERH O, WEIMEARITEIE FTREERICE L T D DEANR LT
ZENEZLNT, MWOBHERINE, 2~10 MO THR SN, 4, 5 TR b
DIOFNEREL 720, HEMEKROEIANE LT L-FlbiEAD LTnz (¥ 25), &K
BN DN TITAFR COEIT R oo 7 (M 2-5), M, 25~3 D& =
(ZBFH LGB, 6D & TR KOAFERE /1122 L (Beratinger et al. 2008), 10
% E COBEE & ST D (Marker 1997), 2D Z EnD, e KOAFHRE
INTFET D 6 5> TEIEORRBEIIIHMT 5 B2 6nb, Lrl, Fi
T L DRIBNZZEAITIRN T LD, FEICBIfR 7R < BRI L, BhHiE
WD 10 i F CRIEZR S BIHIZOEL Z LN TE L EEZBND, ZHUTKL,
HEC B TIE, REIHAR, WIEIOZIHFRIEIC, BAMEK L OVRSMER L Y [H
NEERR SR CTh o7, Fio, REOERFEL, ENEEITAMEE, HIME
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RIZIEANMEFER Th o 7, REIRER, FlE] & K& OBSftERR D 3 IHA 2T T,
E P E RSB AR B, MSMERIZ A MEFER TH D LW IH R E o7, Fiz,
BIHIT 1~ 13 5k O THAE S 722y, PERRRRTO 1 7% COBIHIT 2 il i L
TV, 2 LA O EIHAL I 5 s 2> CHEFICEM L T\ (X 2-4), HE
13 A5 LA EOMEEN SN L TR Y, BIHRE & 11~12 7 F THEFFL T 5
LA STV S (Berstinger et al. 2008) , AMFIEICIHBWT Y, 45 ETHD 5
i LA DBFER D EI G I L TR 0, MEFTHEIZ e~ Sl o 13 5% £ CTEAEIZE D
ZENTEREBEADND, LinL, EWNEROIEC FEFRD 5.18 ik & KD
L, @l CBIEICE S T ERD Dol Z LIC L D E RIS, £z, Fin
PO BTN EI G OHINE, M ~_BAZE 2 (X 2-4, 2-5) BALATEY,
BIHD NI F 3G L CW D ARetE b B 2 bT,

EINTREE AL 314 L, FIHATREFMD (=Z27%) (23 LR OLE 19%, M
20%IZ L > THEHEIN TV (F2-1, 2-2), Wildt et al. (1993) TiE, ZJ#
DHERN G2 DTz 43 BHOMED F— X2 — D) 6T% 0N IEBI IR ThH - 7= & s
LTHY, ARENOIFEFHERE L P E2 R LTz, FEBTEEEIELT S
KX, Paulaetal. (2006) TiXF—& —IZBWCEGlR I EEE 5 2 5 HE
REERN, R—=FF—IlH DB EMELTND, —F, T H7 ¥/ (Macaca mulatta)
IZBWTH, HECRBES 2 5 2 T RO BIHITE) OE W S— M= b AT D
HLOTHY, MERITE EOREOKRITIZRWE SN TWD (Goy 1979),

F7-, ENOBHMERE LT, BHHICEb o o0 BEEUTE AREL L ok
WNBCT, BRI, HEOEAY, HEORTEAY, BT S (F
2-5) , BEHEME D IEL, BB HEOFHUEAROBEARNRKE S BEKRLTED,
HEDBANBINCRESABL TW LB X NS, BASINTERT, BAX
TPERRRCEE LT D O~3ELINICBIAICE - T Y, 4 FELIBEITR 3 2 H1n)
NR O (K2-10), Zhix, F—F —OBHRLThIMERED Wis ARl X v 5]
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T &, MEZLICEEBE LTS & BEWVICERNAET, BHEMHETF L L CGRER
T&ERL 75T & (Meltzer 1999) Pz 3~5 DML REGHHE 5 Z & CTEAEET
mErERISEDDZ LN TEXHZ L (Beratinger et al. 2008) 72 &b, BEhE
IFVERREADN B 3 AR ERIE L 22V MIEARIS, fiisx [F] TN, #2175 2 & X0,
FHOBEZEB ORGP HEANT HZ EICX Y, FloMERER % e b 5

REWERT LT, BIHROM EIZEMTE B2 61D,

ZhE AT RefE AR S IR A — gk CRIE STV 35a, 5B 441 (613 &
Br<) TEFEMERFIZ N ENEIRIEN R EIR D MR S N (£ 2-6), METF—
Z=2BZFE I L A TANOMEDO TG 23 Il S 7z Z & (Wielebnowski et al.
2002) X, fAEE DR —Mia TOBEBIEME AT A ka7 AESIS RO
NZHBEL TV AREMEZY S % (Kinoshita et al. 2011) 72 & D452 5 ER o B
INEFEIC B EZRIEL TWD EEXBND, LnL, EEMED 1T O%5h L T
WD 51 30, AR D AZRUTHER TE D DFFE TE RV L &1 2 o—F I,
Bil 4 @ 1979 H-~1981 4 11 H OHIMI D L 512 2BHE D & BMELAVRFE T & 720 il
bR INT (F2-6), BMAEL ERENETHM = xaTlE, HEETHE
T 5 EAHTRIZRNENZ 233 L, & BIZREARIZ B D &kt 22 NARL 23 8 429
LHEMEEIN TS (Paul 1979), 2D Z L, BA T CHIAEILEZ T DT —
Z —ZEEEA TR CHisx N CHERE 4 5 2 & THIBINERL 23384 LIz D TidZe s
LEZIBND,

LEDZ Enh, HEOFHMEREAIC LY %< OMERENS RV S— hF— &7
(CIR O 2T LN EETH Y, BHEEADOEHITRE /R MEDN RIMER IV N2
B, BRI MEOREE X, MR OBIMRAE BRE LI BRI R S MBS LB %
Sy (T
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(3) M

2012 FEBUEAAF T % 106 BHOALAE A HE 37 81, ME29 B CTh 7=, EHEM
TTAR MRy 7 2T 5720121%, BIsAIZE BN D AR E R 2 5K 20~30
AN RERH D L STV D Z X (Frankam 2002), >KH & (2009) 1235
W T ERNOEE TE A 62 ZHIZ 31T 2 BURRISARNE 2 AT L 7ofs 8, B A & (A
FEDBBIISARIENTET 2 2 ENH LN E o7 2 &0 D, BUEOHEEM
DBICHIZRRMEIIR N TV D EZE 2 BN D, LanL, KRUFFRIZIBW TAIGAE A
DEBROFIGIITRY RdH Y, HHZNHDOTE39%, KbHDRNHEDTL8%T
ol (28, 2-9), £72, FWNT 3 IARLLEDES 2R IR 38 & D7a <,
Z O OEAEIE 2 HARLAPNIZIEA ST A7 & BN S AT BNV ES L 78R T
Holo, T DOEIED MG ZERDTZOITIL, BRREIG 23D 72 AR IE AR 4 i
(R OEIR B LT RTINS LETEEZE X 6D,

ZIEBY AR CHEENTZ ATHOF V7 F— 2 —1%, BUEHR P CHEE Lok
BRI TR WA AR T, B4 FCIL 1986 (EDF T 7 U 1, 7 v— 7 —[EAL
ANETOHBZ RZ IR STV 720 (Lindburg 1989) , % o 7 — % —(X, 1926
A2 Pocock IZ L - TR B —7 U 7T THID TR I 41, 1927 4412 Zoological
Society of London (23T, #iH D F— & —(Acinonyx jubatus) & [T HIFES > 7 F—
4 —(Acinonyx rex) & L Cif4 &7 (Lindburg 1989), L 2L, 1981 4F De Widt
Cheetah Breeding and Research (23 Tl i OB R Z O G, 7 F—
Z—NEEIN, TORBBEOF—Z—LIIEENL LD, JBRERFEY
> 7' F— % —(Acinonyx jubatus) & L T/r¥iE 417z (Lindburg 1989), F7-, De Widt
Cheetah Breeding and Research (Z81F % & > 7' F— X — R PE E 7= L O MEATIC X
DHEBBIRIZE S TAEL D Z LRI TS (Aarde and Dyk 1986) , 4 A%
il U 7- M 2 86 (#5711, #5722) 1%, De Widt Cheetah Breeding and Research 7> 3

MNEARTEH Y, HE2 58 (#7092, #7096) 1L = O 2 BE S EENT-HIKTH - 7=,
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Z O A FHICHSEORIBAER T d 2 1337, #644, #2117, Hfi#338 @ 4 5HIE, Aarde
and Dyk (1986) IZB W TG SN-F v 7/ F—F—fEThHo7=, £7/=, 2D
4 BE O A IXE PN O De Widt Cheetah Breeding and Research 7> HE A & 7242 ToH
BAERRA L TEY, ZOMmHIZHRT DKL 25~55% & IEHFIZE < s T
7o ZDOZ &5, De Widt Cheetah Breeding and Research (2 139~ 2 ki, =
NODAFENFEIZHEBEL oo TBEIHLIZHERTE L ZE 2 BN D,

F5HE NS

2012 FBUE, ENOERBEEMIZIW TR AELMFERROBEHZERIEN R T2 T
W5 EEBZONDD, ABREIROEBEIR Y 260, 5% OZHEIZ L > TiX
B ZERMED D LT ATEREIT R &V, F— X —DFERICIE, FEBRBEIC
LOEBEMA NV ARLAAT I v RUADBEIZLHRELRBINDD, &
BRIZERMEDIR TICL 2R B2 6D, bR M&EERD, EiED
IR ZAT O 7o DITlE, MRICBE LI _TERBRETL EEZ N5,
BIHIZIRBWNT, M2 Tl < P REINWZ LRI N, HEICE
W, AR D L OB EI G ISR R 2R L S AL, 5 RRIC Do TEIHRLD)
WML TW e, —J57, MEZRWTHER Z & OBIERIGIL 4, 5l TR
PTHIINT 26 DD, HED X D ICBHERBEWVIA LN o7, ZDT LD,
BHERL DL ITIE, HEDERDBEURE L TV S AR E 2 bnd, 77, 2012 FH
TEF CIZZGE U7 ER D 8 FINBE)E 7o ITMERREA D 3~4 FMICEIE L TE Y,
Z OWIM LA EEIH L2 MERIE, Bl CoEA, e, HHloEz2 5o
MEEX N HBEAIZE Y, FHEOMER L2 RabE 2l L NEETH
%, BEEEEOEHE AT RE/MENN R UHRR ISV D 5A, BUwi— b —ZEE N
2T, HFROBRNBIEICE B L 5 X TV H AR H D 2 Lh, Bl
(EALZRMED K E UL, MM OBMRZ BIE L - BAGETHALETZEEZE X 6D,
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=1

il

i
INETICHE SN TV AT — % —OFIEE BN T 58 0T, MH{TEho

w1

FHA T30 2 M (Eaton and Craiga 1970), Il s O V€ EIRED A Tl
10~12 # ] (Doi et al. 1995) , # 1 DOYER LT BHRE DA Tl 3~4 ] (Czekala
etal. 1994), &2 X 7B O TIL 10~12 HE (Asaetal. 1992) 72 &, 1
IR RELS B> TEBY, #— LEAMRAMEI RIS ThRYy, £z, B
DEFRIGEH D Z &b D L biEIN TS (Brown et al. 1996), — 5T,
MfF— 42 —% 2 EHCRIESEZEZATFMOMORENIH S &
(Wielebnowski et al. 2002) < B & DBz <C[A —fiax TOEEEAFHF N = X b o
T ANERLAZ RO L TS ARty % (Kinoshitaetal. 2011) & & s
SNTWD, 7z, 20094 1 AT AV IOV 7 ¢ = TU AT RE THET —
X —DFRT HFERRS X FAMEOYINZFHER T 5 Z LB HE I e (Kalplan
2009), ZNHDZ EnD, WEF—X —ORFIE, BEERAKREEBLTNS
AIREMENR B 2 B D,

INHDOZ LD, RETEFEPTANT VA —/L-17p G REOHER K OEEFHAT
H), IHEFELEEE LT, HEIE, AE5E, EIROEA KR OEIRGL R &
B N COREOZENPEIFICEA DB ERNZREDL Z L2 A& LT,
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28 ik

(1) frEheles

1) BTk

2009 4 8 H ~2009 4 11 A - 2010 £ 6 A ~8 H - 2010 4F 10 H ~2011 42 A -
2011 25 H~7 1 - 2012 4£ 9 4 ~2013 ££ 12 J ® 30 » H M5 71 258 HHBILE 217
olc, BTOBENL, F—F —ONFRRFHRHAF 9 RF~16 IF 20 /3 DI AT > 72, Bl
LI L F—F Ik, BRI/ - KIS « P B 2l S vz F—
B —H RGBT (K3-1), BIEFEL, BEEEOZEISCTHER - ©F
T D EH BINTBEZIT 70, HEUIBIEM ATV, ©F Ak 3 A
G BRSO AT 26T, /WNEEGITREY; BN O AT 25T, Tk
BT R SIVTW B A 7 1B XL, /MG R BN A T % 1
B E Lk 21T o7z,

Cutdoor Enclosurs #3

(FibEEE) utdoor Enclssure £2

G R
Elmdfold board

I'Exhibitinn passage
Outdoor Enclosurs %2 ERELIEIE
RIS

X3-1. ZEEWNET—X —& R X
AL, BT ARELITERT,

Fig. 3-1. Layout of the outdoor enclosure and camp in Tama Zoological Park.
A =Video setting position

45



2) B
v 4% A% HANDYCAM DCR-SR87(SONY, # i)
B4 5 A7 HANDYCAM HDR-CX120(SONY, # i0)
EF 4 A HANDYCAM HDR-CX270(SONY, H57)
~A 7T AN AT VAT L SUV-Cam I (ELMO, %)

~A /B EFAN AT AT SUV-Cam Pro (ELMO, 5 5)

3) XL & R E A B

ZEER AT, 2009 4F~2014 FFORIC 4 30 81 (M 14 54, KE16 BH) 23 E8H
INTW (31, BEIZIHMEDV, BEAFFHUAMILIEHLTE O, #H
THR<) OERINAFSN TV (K3-1), BEHEPIcFFa v 3E (M
3PH, MESEH) AILN2[E (ME4FH, MESEH) HIEL, ZoHbFTva - A
TX e Ty T RERD AT T T —H—Thotz (£1), £, B
WIS 22X T RSB HIR T 720l 7 ) —T 1 7 m— %470,
1186, M7 BHOF 18 BN ENOMMERR ~BE L7z (3 3-2), 24D DR
I, &% OFEAGC 2~3 R THEAS L Ce (3 3-3), B/RFERIH (9 FF~16
KF 20 43) 1, 3 O0fifayy NS, Kikays, TS (22 B
(RXT V7, Wih, BfEkR<) THRESNATERY, B LRSIk TH
B LA LR S CE RN L D IC o Tz (K31, X7 V7%, 7
= VAR UICHERECRAWE S, MERNBEORI CRINEZSCu— ) VT 2T 57
EORIEN R ONT-56, RIENSG MR Bl U CTiT > 72, Y, RSP & R
ZANT T DERMLTE 2, B1ETOEHE L T2 52 50 &R

MERTE STz,
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#3-1.  *IGHEK
Table 3-1. Object individuals.

Name #Stud Sex Age* DamXSire (Birthday)
MANSAKU #4315 8

ENJU #4531

KAEDE #5520

KIKYO #5711

SUMIRE #5722

BOTAN #6115

SAVANNA #6218
KAKERU #7091

KAI #7092 KIKYOxKAEDE
KIRARA #7093 (5.Mar.2008)
KIKI #7094 —

KANGA #7096
COLLINA #7097

71 SUMIREXKILIME
— (6.Jan.2009 from Fuji Safari park)

EQEE-I- L - 1 s L - L - L - L B L L -
OO0 0000000000000 O0OO0O0OORRERRERELERNODO®-N®
|

NEEM #1088 ] KIKYOxKAEDE

SONIA #1089 (22.5ep.2009)

LILY #7090

KURUMI #8261 T KIKYOXKANGA

GEEMA #8262 (14.Apr.2011)

LILA #8263 -

KIRI #8301

SUTERA #8302 SUMIREXKAI

IRIS #8303 (11.Jun.2011)

NADESHIKO #8304 King
SYUREN - ] KIKYOXKANGA

IBUKI - (10.0ct.2012) King
ANEMONE - King
FANG ) SUMIREXKAI King
ASUNARO - (6.Jan.2013)

FEI ;

SATSUKI -

*BIERBAAGIRF O -

*Age at the time of an observation start
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3-2.

BLEYIR Th OB )R

Table 3-2. The move history in an observation period.

Transfer Date Name #Stud Location of Transfer
SUMIRE #5722

28.0ct.2009 KANGA #7006 visit from Fuji Safari Park
COLLINA #7097

28.0ct.2009 SAVANNA #6218 import to Fuji Safari Park

10.Mar.2010 MANSAKU -~ #4315 import to Akiyoshidai Safari Land
ENJYU #4531

17.Mar.2010 KIRARA #1093 import to Adventur World
KIKI #7094

8.0ct.2011 COLLINA #7097  import to Izu Animal Kingdam

10.Jul.2012 SONIA #7089  import to Himeji Central Park
NEEM #7088

13.Mar.2013 KIRI #8301 import to Adventur World
SUTERA #8302
IRIS #8303

4.Apr.2013 GEEMA #8262  import to Asa Z0o

4.Apr.2013 KURUMI #8261  import to Akiyoshidai Safari Land

10.Dec.2013 BOTAN #6115 import to Himeji Central Park
LILA #8263

16.Jun.2014 SUMIRE #5722 import to Adventur World
ANEMONE -

30.Jun.2014  ASUNARO - import to Zoorashia
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7<3-3.

J RN

Table 3-3. Turn of pasturing.
a) Aug~Nov in 2009

Observation
day

Outdoor Enclosure #1

Outdoor Enclosure #2

Outdoor
Enclosure #3

6

7

13

Aug |24

17

20

25

27

1

7

Sep | 14

15

17

24

SAVANNA

BOTAN

MANSAKU/ENJU

9

16

Oct 22

27

KAEDE

SAVANNA

BOTAN

29

9

10

Nov 16

SUMIRE family

KAEDE

BOTAN

24

26

KIKYO family

SUMIRE family

KAKERU/
KA/
KIRARA/
KIKI

MANSAKU
/ENJU

KIKYO

KIKYO family

KAEDE

KAEDE | BOTAN

FE-lf, EF=1if BET-BT
FXaVEF=BEF Y, Fo—L-UZTYY—

RELUBRF=-BFAIL, FHUH-a)F
Red=Female, Black=Male, Blue=family

KIKYO family=Dam: KIKYO, Cubs:NEEM*SONIA-LILY
SUMIRE family=Dam: SUMIRE, Cubs: KANGA:COLLINA
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b) Jun~ Aug, Oct~Dec in 2010

Observation
day

Outdoor Enclosure #1

QOutdoor Enclosure #2

Outdoor Enclosure #3

Jun

17

21

28

Jul

2

5

9

20

23

27

30

Aug

5

10

13

17

20

24

26

Oct

1

6

7

12

KIKYO family

BOTAN

KAKERU/KAI

BOTANxKAKERU

SUMIRExKAKERU

SUMIRE

SUMIRExKAKERU

SUMIRE

BOTAN

BOTANxKAKERU

BOTAN
KAKERU/KALI

SUMIRE

KANGA/COLLINA

KANGA/COLLINA

KANGA/COLLINA

KAKERU/KAI

14

15

16

19

20

21

22

23

24

26

28

Nov

2

5

11

KAKERU/KALI

KIKYO family

KANGA/COLLINA

KIKYOXKANGA

KANGA/COLLINA KIKYO family

KIKYO family KANGA/COLLINA

19

26

30

Dec

10

14

KAKERU/

BOTAN KA

KIKYO family

KANGA

BOTAN

SUMIRE

COLLINA

FF=if, R¥=1f FF=-HTF

FRavHF=8FFF37, F=—L-V=7-J)—

Red=Female, Black=Male, Blue=family
KIKYO family=Dam: KIKYO, Cubs: NEEM-SONIA-LILY
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¢) Jan~Feb, May~Junin2011

Obszr;/;tlon Outdoor Enclosure #1 Outdoor Enclosure #2 Outdoor Enclosure #3
4 KIKYO family KANGA COLLINA SUMIRE
Jan 173 / KIKYO KANGA
BOTAN KAKERU/KAI NEEM SUMIRE/
20 SONIA/
COLLINA
1 LILY KANGA | KIKYO
Feb
4
6 || NEEM/SONIA/ SUMIRE/ .
y 3 LILY COLLINA BOTAN KAKERU/KALI KIKYO family
a
Y% NEEM/
31 SONIA/ SUMIRE
3 LILY
0 KANGA
Jun " KIKYO family SONIA/LILY BOTAN COLLINA KAKERU
IKAI
24 -
28 NEEM -
Jul 15 SUMIRE family
29 [ SUMIRE family | KIKYO family NEEM COLLINA SONIA/LILY BOTAN | KANGA
K-l BF=if FF-HT
FXIVHF=BFFTFIY, FIILI-F—71)F
RSUBF=-BHRIL, FFU-RTF-FAIR-FT3

Red=Female, Black=Male, Blue=family
KIKYO family=Dam: KIKYO, Cubs: KURUMI-GEEMA-LILA
SUMIRE family=Dam: SUMIRE, Cubs: KIRI-SUTERA-*IRIS-NADESHIKO
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d) Sep~Dec in 2012

Observation

day

Outdoor Enclosure #1

Outdoor Enclosure #2

Outdoor Enclosure #3

KIKYO BOTAN NEEM

Sep

LILY KANGA BOTAN

KAKERU/
KAI

GEEMA/
KURUMI/
LILA

SUMIRE
family

LILY

KANGA

GEEMA/
BOTAN | KURUMI/
LILA

LILY KANGA

SUMIRE

KAKERU/
KAI

Oct

KANGA

BOTAN

LILY

KANGA LILA

KAKERU/
KAI

SUMIRE

GEEMA/
KURUMI/

Nov

LILA LILY

GEEMA/

KANGA KURUMI

SUMIRE

KAKERU/
KAI

LILY KIKYO family KANGA

Dec

27

LILY

KANGA

KAKERU/
KAI

GEEMA/
KURUMI

KIRI/
SUTERA/
IRIS/
NADESHIKO

NEEM

KIKYO

SUMIRE

LILA

RF=iif, RF¥=1f FF-HF

FFavBEF=BHEFFaY, FLalr-(TF
RILBF-BEAIL, FFY-ZTF5-FAYR-F70

Red=Female, Black=Male, Blue=family
KIKYO family=Dam: KIKYO, Cubs: SYUREN IBUKI
SUMIRE family=Dam: SUMIRE, Cubs: KIRI*SUTERA-"IRIS-NADESHIKO
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e) Jan~Apr in 2013

Observation Outdoor Enclosure #1 Outdoor Enclosure #2 Outdoor
day Enclosure #3
KIRI/SUTERA/

3 KANGA IRIS/NADESHIKO LILA KAKERU/KAI
5 LILA GEEMA/
6 KIKYO family LILA KIRI/ KURUMI
180 LILA KANGA KAKERU/ SUTERA/

Jan | 13 KAl IRIS/

GEEMA/ NADESHIKO

7 KURUMI HILA
19
21
28
29 LILA
3 KANGA
3 LILY
3 KIKYO family LILA
l?) LILA KIRI/
I ey KAKERU/ GEEMA/ SUTERA/ -

Feb I KIKYO family KANGA KAI KURUMI IRIS/
T NADESHIKO
21 KANGA
23 )
5 KIKYO family KANGA
28 LILA
2 KANGA
3
5
9 KAKERU/KAI GEEMA/
12 KIKYO family |KAKERU/KAI KURUMI
15
17 KAKERU/KAI

Mar 19 SUMIRE
20 family LILY KANGA GEEMA/
22 NADESHIKO HLA KURUMI
24 KIKYO family KAKERU/KAI
26
2 GEEMA |KURUMI
31 [KAKERU/KAI KANGA — LILA —
7 NADESHIKO LILA
191 KIKYO family LILA
13
16
8 SUM.IRE BOTAN KAKERU/KAI LILY |KANGA

Apr ;0 family NADESHIKO

KIKYO

2 HILA family
26
28
30

P, BF =it EF-HF

FXavBEF=8HFF3v, FaLr-ATF
RIVBF=BRASIL, FTRER-T7VY - TRAFA- T/ HVU%

Red=Female, Black=Male, Blue=family

KIKYO family=Dam: KIKYO, Cubs: SYUREN - IBUKI

SUMIRE family=Dam: SUMIRE, Cubs: ANEMONE-FANG-ASUNARO -FEI-SATSUKI

53




f) May~ Aug in 2013

Observation

day

Outdoor Enclosure #1

Outdoor Enclosure #2

Outdoor
Enclosure #3

7

9

12

14

May

16

17

21

24

26

28

SUMIRE
family

LILA

KIKYO
family

NADESHIKO

BOTAN

KAKERU/

KAI

LILY | KANGA

6

9

11

15

18

Jun

20

23

27

29

30

Jul

NADESHIKO

Aug

LILY

31

NADESHIKO

SUMIRE
family

LILA

BOTAN

KAKERU/
KAI

BOTAN KIKYO family

KANGA

KA

KERU/KAI

BOTAN

BOTAN

BOTAN

LILA

KAKERU/
KAI

LILA  [NADESHIKO|

KIKYO
family

LILY

HLY KIKYO

family

LILA

SUMIRE

family

LILY

KANGA

RF=Uf,

BRF=if FF-HF

FXavRF=BFF¥av, FraLr-(17%
RILBF=BERIL, FFRER-IT7UY -TRAFO-TzA/- Y+
Red=Female, Black=Male, Blue=family
KIKYO family=Dam: KIKYO, Cubs: SYUREN - IBUKI
SUMIRE family=Dam: SUMIRE, Cubs: ANEMONE-FANG-ASUNARO -FEI-SATSUKI
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g) Sep~Dec in 2013

Observation
day

Outdoor Enclosure #1 Outdoor Enclosure #2

Outdoor
Enclosure #3

Sep | 15

30 BOTAN LILA SUMIRE KIKYO

3 family family

8 KAKERU/
10 KAI

Oct | 13

5 || NADESHIKO

10 SUMIRE family
LILA BOTAN

Nov | 18
19 KANGA

BOTAN KAKERU/
KAl

SUMIRE KIKYO
family family

7 KANGA

Dec

21 KAKERU/
22 KAI

28

LILY

KANGA

KIKYO

] KANGA
family

KANGA

LILA

RF-lf, BF=1ff, EF-HT
FravRF=BHFF3v, FralLr-(47%

RSV F=-BHRAZIL, FFRER-IT7VY -FAFA-TzA-HI+%

Red=Female, Black=Male, Blue=family

KIKYO family=Dam: KIKYO, Cubs: SYUREN - IBUKI

SUMIRE family=Dam: SUMIRE, Cubs: ANEMONE-FANG-ASUNARO -FEI-SATSUKI
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#lZ2H H 1%, Wielebnoskiand Brown (1998) % % &2, 1T#)% Moving & Event
D 2 FFRIC A3 T, 4 13 THH 2% L7=, Moving I3 Ofki T 21781 &2 b &
L, DR TED) UNEY ) THES ) TBIZe%) O 5HHA & Lz, Event (3475
RBRENICE Z 21TE AL U, BIEICBRT 2L D178 Te—Y 7 TR
WENS) TRENT D) EEZZT 02502 fEEERdd) [ZL—x0) 17
V=7 A, HAKI 2178 LT [NEX ] OFF 8HEZBM L (£
3-4), BUERHEIL 1~4 Refildfe & L, 13 T H OITEINE 2 5 7 NCREE T 2178
Yo7 o TER W,

#3-4. ATEIER
Table 3-4. Behavioral definitions.(Wielebnowski and Brown 1998)

Moving Walk To move forward by putting one foot in front of the other
Run To move very quickly, by moving your legs more quickly than when you walk.
Trot To walk or go somewhere, especially fairly quickly.
Sitting The hips were attached to the ground and it is sitting down.
Lying The bodily side is given to the ground and it lies.
Event  Roll Rolls on back, rubbing the back on the ground while all paws are in the air, or

rolls from one side to the other.

Object sniff ~ Olfactory examination of ground or structures.

Urine spray  Urinating in standing position with tail raised against a vertical structure. Visually the
same as male urine spraying.

Object rub Rubs face, head, neck, or flanks on object.
Genital groom  The public region is licked.

Flehmen Grimace with open mouth, wrinkled nose, retracted lips, and tongue may or may not
protude over lips. Head is raised. This behavior is commonly seen after olfactory
investigation of urine or other scent marks.

Groom Self-grooming by licking or nibbling fur.

Nail filing A nail is stood and scratched to a subject .
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(2) P ANT VA —)L-17B, T OF AT B EREDOHIE
Fol 2~7 ], F—F2 —EFENORMERAT (9 ) (THECAYICERIL, 72725
IZ—30°C CHAERIE LTz, P A NT VA —L-17p, TuZF AT E5R8OH
ENL, 80% A %/ —/LZ& HWTHIM L7-%%, Adachi et al. (2010) D L7-EER

TEEE (EIA) IZX 0 HE LTz,

(3) WX FOET, iR

ITENBIELRE > 2009 4= 8 A ~2009 4 11 A - 2010 /- 6 A ~8 A - 2010 4 10 A ~
2011 422 A - 2011 4£ 5 A ~7 A - 2012 4 9 7 ~2013 &= 12 H ® 30 » H W&t 258
AE R O8RS 51T ol F— 2 —F0 EFIc~ A 7 I8 L7=) =7 PCM L =
—X—=21H (U7 RAWEGZ 1E, KGNS - EEREISIC1R) EZERERE
L, & L7z (K3-2), kg LIcEHIE, &5 7 & RAVEN Cornell laboratory
of Ornithology, Avisoft SASLab light pro ® 2 >Z i L T 21T > 72, f#HT L

BRI, BOTWRE, BER GRS Fa 7T LD THEEIT 2T,

CamplTRED X
A [T tdcmf Enclosure £
Q.‘F ChEEE

Elmdfold board

Outdoor Enclosure 23

CFRAENEY

I'Exhibition passage

EREIRE

Cutdoor Enclosure =2

CRREEED

X|3-2. ZEEENAETF— X —aREY
AlX, V=T7PCML a—¥ —RERFZ~T,

Fig. 3-2. Layout of the outdoor enclosure and camp in Tama Zoological Park.
A= Linear PCM Recoder setting position
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il FHBS AT
J =7 PCM L 2—4— PCM-D50 (SONY, #5%)
J=7 PCM L 2—4— LS-11 (OLYMPUS, H 1)
fRmPE~+ 7 ELECTRET CONDENSER MICROPHONE ECM-MS957 (SONY, H1X)
Mt~ 27 Ny sz 7 hby hearsFroh—-~v A mRy

AT815b (audio-technica, B 5¥)
femE~ 1 -7 ELECTRET CONDENSER MICROPHONE ECM-G5M (SONY, # %)
B fEAT > 7 - RAVEN Cornell laboratory of Ornithology

TRERAT Y 7 b Avisoft SASLablight pro

(4) 7 — & fighr

T—H20E, PEME SRR I TR L, 1TE S, 1TENBUBIZERER] X 60 43 T
1 RS 720 OB E Lie, RNATERER =R s Eemfho 2 b
a7 AMEIZIEI~2 HOZ A L7 7R HDH T L (Youngetal. 2004), & 72 Tig—
A NBF U OBBENRONDRENCT A b a7 o O ER D 72 < TR
— ML FHEFF S D MBS H 2 & (Young etal. 1964) 726, #BlZ2H O 1 RFH
B DT EBEAICRELZEOETTZ AN T VA —L-1T8 GED
spearman DOJEN AR A R 72, p<0.05 ZHE & L=, 1% H %, Brownetal.

(1996) D FikE b LICHE P TR N T VA —/L-17B & B FRIE+1.5 FE R L
FEoREL, 25 AL RN DR S LW & BRI & U CHllEr Lz,
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5 3 Hfi

RS

(1) 1TEhEiss
2009 /=8 H 6 H~2013 412 H 28 H OEIZ ARt 258 HHIDOBIZE A 1T - 7~ &6
ROBIZMM, Bk, GFFEFRIZER 35 IR,

#3-5.  BIEHIM - B - A FHRFH]
Table 3-5. Observation period and number of date, total hour
Sex Name #Stud Period — Date Total Hour
Start Finish
Male  MANSAKU #4315 6.Aug.2009 26.Nov.2009 21 74h38m
ENJU #4531 6.Aug.2009 26.Nov.2009 21 74h39m
KAEDE #5520 9.0ct.2009 10.Nov.2009 7 20h
KAKERU #7091 7.Aug.2009 28.Dec.2014 120 209h26m
KAI #7092 7.Aug.2009 28.Dec.2014 120 209h26m
KANGA #7096 29.0ct.2009 28.Dec.2014 137 179n25m
NEEM #7088 21.Jun.2010 Nov.2.2012 55 102h16m
KURUMI #8261 3.0ct.2012 Mar.31.2013 20 19h33m
GEEMA #8262 3.0ct.2012 Mar.31.2013 20 19h33m
SYUREN - 6.Dec.2012 28.Dec.2014 118 118h
IBUKI - 6.Dec.2012 28.Dec.2014 118 118h
Female KIKYO #5711 21.Jun.2010 28.Dec.2014 158 190h23m
SUMIRE #5722 29.0ct.2009 28.Dec.2014 162 212h47m
BOTAN #6115 7.Aug.2009 7.Dec.2013 155 266h49m
SAVANNA #6218 7.Aug.2010 16.0ct.2009 17 48h35m
KIRARA #7093 7.Aug.2011 26.Nov.2009 24 70h58m
KIKI #7094 7.Aug.2012 26.Nov.2009 24 70h58m
COLLINA #7097 29.0ct.2009 19.Jul.2011 30 65h19m
SONIA #7089 21.Jun.2010 19.Jul.2011 41 71h
LILY #7090 21.Jun.2010 28.Dec.2014 212 308h25m
LILA #8263 3.0ct.2012 7.Dec.2013 124 146h59m
NADESHIKO #8304 17.Mar.2013 28.Dec.2014 121 121h
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(2) #hALECHE

MEF— 2 — DBEFIRE AL N H T2 DI, ZEHMPYARETHE S STVl 4 85
DEPTA RN TF—N-1TBROT B S AT 0 o GaOBEEIT> T, HHEDOH
FLZARNT A= N-1T B EELOT 07 AT 1 o E O - I3 3-6 127
L7ce ®Fa URVPRAI LIZEWTIE, @FE - EE - +FETOZNZENOHM
OFPA &R E R L7z (3K 3-6).

FORNUL, HESENOFEDOENINETH D720, PRI F—% —&N
DHEORKEN L2, £72, PUFCTRICENTHE SN TV H5E, EOMIKHY]
MWIE TE W=D, [HROBIEN TELHGAEOHENEITST, 2O E0b,
Yo7V o THIBICFE CHIRIA G ENLFFa T« A LIZBWTHEEIEN
K< 72>TW5 (3% 3-6),

HEPT AT VA —)L-1T B EHEOIEH I OFIEL, PN T DI 1.17710.104
ng/g L 38H (AR4Z > 123460182 pug/g+ A L :2.063+0.262 ug/g* ¥ = U :
2.337+0.867 pg/g) IZHEAMERVMEE R Lz, MERIFFOFEIE, AL - FF 3 vk
(CIREIE L VK L5 fEEVME (2 X L0 3.7160.757 pg/g - 3 = 7 : 2.641+0.504
ngle) %, B CHEHT@ERF L VK 12 OEVE (A2 L 2 1.232+0.120 pg/g -
¥z v :1.104+0.102 pg/g) =~ L7- (£ 3-6),

T a S AT 0 o EEOBERONVEL, BHEEO RV N F (2133
0.124 pg/g) « A% (2173£0.053 pg/g) 1T, BHEREBROHH A I L (3.274
+0.123 pg/g) + F¥ =2 v (5.792+0.738 pg/g) OHFBEWMEE R LTz (#£3-6), £
7o, BEAREF D)L, @HEEREL D A I LK) 20 5 (61.761£6.113 pg/g), FFa v
#) 8 i5 (45.585+2.2073 pg/g) & @VMEE R L, +B CTRIZEBW T HHK 2 50 (R

I L :5.491+0.344 pg/g + ¥F 3 7 : 9.140+0.381 pg/g) Za~x L7z (5% 3-6),
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A PR FEAE D IRMEZIE D 72912, Brown etal. (1996) O TFVEICESEHH L,
HF8F 2572 pglg, R 8172 pglg, A I 1L 7.530 pg/g, FF a7 6.651 pg/g
U EDEORZRENA & L. (K3-3), TORE, Y37 60, RF 2 22]H,
AV 6E, FFa v 2 BIOHENHER I (K 3-3), L7, Brown et al. (1996)

IZHEL, 2 v A VL EFIE DGR S U720 o 7o Wi 2 TR & L7, &2 v,

LIZRWT, WREG MR S (K3-3), RF L, 200047 A 1 H~
10 A 10 A (BX* 102 Af#), 201041 H 25 H~5 A 14 A (B XL * 110 HFH),
201045 A 17 H~8 H 15 H (BX %90 HM) K1UN20104 11 A 3 H~2011 41
J30H (BXZ89 HH) it 4mIERSN, AIVTIE, 201044 H 28 H~8
H28H (Bk*123HM), 8 H31H~11H21 H (BX*83HM) K12 A
9H~201142 H20 A (BkZ74 AM) OFF3EMRE I (M3-3), HEFIF
Mabr, BIEEMAZMAELREE, 37 23254502 H (#ifH 10~32 H),
RA 17435297 A (HiH 4~46 H) Thoto, AL, F¥a viZB\ Tk
BILHIRINORE A 3D L HMZHET 5 2 LIxTE o7,
iz, HELRZRBEADOHEEIZL T, #ERTARNT VA —1-17 B EHEOHEREIZ
BALIN I DI DDA LTz, R AW T 200947 H~9 A ETD 2 » A M
& DOZRILENEATVY, 2009 4 10 AICHEE ORRAENEL SR, 2 v A
B DI N S T RGN A H A, 2009 4 10 A ~2010 4F 1 A oI 15+3.4 H O R
TRENBIE SN, LrL, L A 25 H~5H 16 H TIIRENBIE I N 2o
- (X 3-3).
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(3) RREME R OIS & 75 Dy
F—H—[EOFFaAIa=r—a BN, MEEOBXFENHY, TO
& IS OBIRAE WS D ONEM D 12912, BIELHM 48 A [HI5598F13153 D
FREEAT o T2, ZOFERHINI D, F—X —OFFRIL49319EH M S,
INHOFEFX, 24MICHETH LN T,

1) MR IEE TR A T &

MEME A TR IR X RIS, 250 FE I ST, T b OEFHET, K3-4iC
RUSEBIC T2 2 enTE e, (A (B) 1ZMEE - SKEH ~D BT
EHSNZ,  (C) 1F, RO RWMLER (FiChified) LIlcng &
CE Tz, (A) ~ (C) DM « BRARE M I - B AR - B RJE RS - ek
N — - R OEIEERS- IR Lz, (A) (C) DEDIHE AL, BTN D

P, foMGEF & b~R SRR L, 1B b7,

(A) (B)
5_ 1[]_
44 8—-
31 ! i i |
21 4 i
| 15wkl H'Iu'
4! ||||h|[”|f"|' Jm:, !&-f” 'Il. ] .I L . ! bl : ]
0,000 1. L 0.000 TR
MEonerren s 1 1 KHZ o bog 21

M3-4. HEREILIE TRADILIZIG & 75

Fig. 3-4. Voice in males and females.
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2)  HCEAEONE & A

FCRERE AR 7 887~ 5, 5099 ZEHH Sz, 2 b D#EHRE, K 3-51TR LT
4 FEEICBTHIENTEL, 2O 4FBOEFIX, HORWIRIS LB HE
ELBBICHR LTI BAICH N, ELL0HEAD 1ML KL < B &k
L2 0oz, (E) OBFEFIL, 2009 4F 1 HICHIE SN ETF— 2 — DR L 5F
27208 & 7 (Kalpin 2009) & [Rl LA CTh o7, (D) ~ (G) DORFM - FRAKE %k -
B AR - e KRR - B RS — IR O3 37 ISR LT,

(D) (E) (F) (G)

KT s4:10 403 IRN 115 ¥12 532462 33

[43-5. HETRINILIZIGE S
Fig. 3-5. Voice in males.
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3) AREMMEDONG X A

FAMEERATH D Zr 70 5, 1TT0E A S iz, 2 b DAL, X3-612R L
FZAOFEHIC T 2 2 &N TE e, (H) 1E, T U > 7 DERORE~D Bk
EE~OEYEOBRIZHEH S TW 2 onBlgsniz, (K) ~ (0) %, MErFEE
B ExicBlgEshz, () Q) 1F, F—Z—FRICIE STV DRI
ESNEERTH D,

(P) (Q) D2FEFIZSOWTIL, +8 CTHRICHEM N EF T, BT A2 D
LOL LNz, (P) 1%, FRRADHEHICWDFHIEE SN, (Q)
IFA R LI RWEE X, 2 EENZHITICW 25 A ICER S,
(H) ~ (Q) DWFH] « mARABEL - FermABEL « e ARJEWEL « RN — - ik
g DL F3-TITR LTz,

(H) (K)
104
E_
E_ L1
-y
24 .
0.000 . 0.000
2 ieorr 421 kHZ

§5.057 55
(N)

g il i
0,000 {
K e122011 123 1235

(Q) .
10 10 10—_
g 8 8]

rrgd:32.651 43358

(43-6. W CTHEDILIIE R
Fig. 3-6. Voice in females.
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(4) <7V T
KIBIRLIEHRBIZAT Y U T aAToTc, X7V o ZI3MEORIEHEIEITEI O
N - HEDOBIGE OFEL - WA BLZIATo7T2, £F, 7= 2 Al UICHEREZ %t
S, MEORIGZBIEL, NGRS - BEOHORIT n—Y 7]
T 57 EOITEIN RSB, BUEOIRGEN 72 b o 7o 5551 R el S5 | 2 e 2 31 ik
il U7z, MR R L2356, REOBEMTbN %A, Bllc~<T Y v
JaFIE LT,

3-8, TV THEA
Table 3-8. Detail of pairing

SUMIRExKAKERU BOTANxKAKERU KIKYOxKANGA SUMIRExKAI
First Second First Second First Second First
Date 28.Jun.2010 | 27.Jul.2010 | 21.Jun.2010 | 26.Aug.2010 | 2.Nov.2010 | 5.Nov.2010 6.0ct.2012
Time 32m 9m 2h15m 2h45m 2h49m 10m 10m
Method Pasturing |Match making|Match making Pasturing Pasturing [ Match making Pasturing

Chasing 1 — — 2 15 — -
Lordosis x x X X @) X @)
Match up to nose X X X X X O O
Mating x X x X X X @)
Intimidation F:xM:O F:xM:O x F:OM:x @) x x
Fight off O X X O x x %

Detail * 1 * 2 * 3 * 4 *5 * 6 *7

Match making (/& V>) :Male and female is pastured over a fense. (7 = > A ik U (2 e ik % ik )

Pasturing (&) : Male and female is pastured at the same pasturing space. ([ U715 it G 2 h A7)

*1: 6 H28 HICL1IEBDONT UV T &2IToTc, DITNANBAI VEBRT 1T
DHEONTED, AIVRMESL 7V EBONNTEILTLEN, REIZED
ot

%2:7TH2T HIZ2BBDOT7 = A ULIZRT U T EATS T2, Drums A
UL, B LBET DITEIS A b Te s, T ek L,

*3: 6 H2L AICIBEIBONT V7 &2iTolc, 7= AMULICH 7 v ik L
ey, REUMBIEERD 27, BERL TWHHE—EDLGFTICE T %
TR T,

*4:8H 26 HIC2M ATV 7 &4To7c, £F, 7 ABLICKEH S
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Teo MBI TNMTETFY, ATNVORTTR—Y 7T 24TEINAL
N8, RBEESC & Lz, L L, B2 AT niim-5<
EHEWIEX H TR LIBWA->TLE -7, (X3-7)
%5: MLH2HIZH VNI X a VORWIIG L THE LB XHickhoiar-
W, LEIBOXT YV T E24To0z, B HRFFa UvzBRT HTENA
SAL, BT DITEIN R SN2 0NBWA D ITEIR & B b v — i ki
Koz 3o tz, (X 3-8)

%6 : 2B HOXRT V7% 7 A ULICATo T, FF a Unb I HITES
D, BELSDTFDTENR AN, DK, 1 HICHEST Y U7 %1T
W, ZRL, HEICEST,

*7:10 H 6 BIZAT-7e_T U 7 TlE, BB THD 4, 5 HIZHRT U 7 &7
WRRBIZE-STWe, 7, AI LA 27 o ALICHm Sz, A
LML AANTERY, ANERSEE L oTcld, A ZKE L, K%k d <
IR RBICE STz,
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K 3-7. 8 H26 HORX LU X BFNLDORT Y v VD EE

QBLICFRINRZ v, BT T NTH D, (FE)RZ ARSI, HDH—ED
R BT D T EMTERY, (R)ARZ 307 )V ORI Z @il 3 2 M EE 5B
Wb T LE o7z, 8129 & L,

Fig. 3-7. The photograph at the time of pairing of BOTON X KAKERU on August 26.
This side is BOTAN and both two back is KAKERU. (Left) It is threatened by BOTAN
and cannot approach from a certain fixed distance. (Right) Since BOTAN has been driven

off several times although it passes through KAKERU front, it does not try to move.

. . % '~"?.\.“ WOt § AR TT ag v, |
o 3
. 4.

¥38. 11 A2HDFFa IXH L HOLT ) IO ER

2RINTEN XX 2y, ERD T THD, ()T TRFXFa VORIV THIE

WEADT, BIRE L TWD, (R)EMELH 5 FFa vl 7,

Fig. 3-8. The photograph at the time of pairing of the KIKYO X KANGA on November
2. The right is KIKYO and the left is KANGA. (Left) Even if kanga is next to KIKYO,

it does not drive off, but it is made orderly. (Right) KIKYO and KANGA to threaten.
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(5) HiFERTR DITEIZAL

HPEICEE S FTEN OB L 2 F1 5 7212, 2008 FED X% 3 UAIFED BT A Fisk O fif
WrzaiT->7-, 345 HODOMEHOHI% 4 HEOITERLERZ 1T > 7o, FEENITIT,
HPED = DICEE 28X, HPEH £ TlE 2~3 Rl P i G ~ D A 217> 7=, H
FED 30 BEIRTIC TWh& ) KO RMIEERIRICALND K91 o7 (£39), 3
A48, AiBEYYS v —307) TRREERDd 5] ITER ST,
HTHEEN BN D, BTS00 20IRL Tz (X3-9), 2 FEFAETIC
T EFEO Th o7 di% 1 7 TIICED DITEN AL, £DH-EED ETHELT
(3% 3-9), LEHHDOHMER, ¥ CTOMACERT DTN LN, T <ITH
LEWTUFE L DEREROIRD T, 4 HOF 2R THER, T ICRILT 5178
PHERS -, HPERIT, BUCR> TOBIFEAE X, FEBITVObFxFa ¥
DOBEMITICEET > TBY, F~O7— o 7iT83nsmL 7z (K 3-9),

#3-9. [HPE £ TORFHRLEH
Table 3-9. Process untill delivery

Date Hour Event
3/3 18:56 Begin to observe "bear down"
3/4 22:19 Begin to concentrate straw
3/5 0:11 Delivery first

1:35 Delivery second

2:36 Delivery third

4:13 Delivery forth

4:18 Nursing
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[%]3-9.

Fig. 3-9. Change of the number of events before and after the delivery.

I Bear down
I Genital groom
Groom ownself

@ Groom cubs

2/29 3/1 3/2 3/3

SRR DITEN R D ZEAL

Delivery

4

3/4
Date

3/5
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(6) fFDORERITHE S ITEIDZA L

Atk 2 EDPIERIVE ENDEF—F —ITBWT, REICEITTEIN ED X ) I2E
ETDDONEMDT-DIZ, REPEEROITEIORBU TR ZFHAE L2, 2L T O
MBI E 05 1580 (BESHAME7 57) 20, Tm—U ) [aiR%
BROL] 7= TRWENS] RZDNTD) 7 V—0 7] HEZ2Z3Y
DF L] OTEOITENIAER L, ERMy H THRAINIBIZE S NIZD) %23 3-10 (12
~LT,

[ TN—X2 7] OF, ETOMETHELWNOBESNT-, £OMDITH)
IZBWThH, MO TJRENT S LSME, WA E S5 2 Clcilgtsanic
(% 3-10), [JRZMNT 2] 4TENZE, 2 s F TR L EEIIBE S hRh o7z,
2L BIENTEZY U —IZBWT, 33 » HTHIOT IRENT 5] 178
Nl s (% 3-10),

#3-10. REEMEIRIZIB T 21TBORBUFE (4 H)
Table3-10. Expression age of behavior in immaturity individuals. (Month-old)

Observation age Roll Genital Flehemen Ob].e ct Urine Groom Object rub
groom sniff spray
Male KAI 17-20- 24 - - 24 17 24 17 17
KAKERU - - 24 17 24 17 27
KANGA 10-21-22-24 - - 10 10 21 10 19
NEEM 9-19-24 - - - 9 11 9 13
KURUMI 9.3+18.73 - - - 18 21 2 21
GEEMA - - - 18 21 2 19
SYUREN 214 - - - 5 - 2 -
IBUKI - - - 5 2 -
Female KIKI 17-20 17 - - 17 17 20
KIRARA 17 - - 17 17 17
COLINA 10-21-22-24 21 21 10 10 10 21
SONIA 9-19 12 - 12 9 9 -
LILY 9-19-24 13 14 13 9 9 10
LILA 2-3-18-24 19 19 - 18 2 -
NADESHIKO 21-24 21 - - 21

KT, BELHD S BIE S I-178),
Bold type is the event observed from the first observation.
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(7) REREER O, & 7
KB 12 98 (HES 58 - i 7 8H) 726, 2200 EFEHH Sh7-, 26D 2200

PHFIL, K310 IR L THICOBETHIENTEL, IALDOREHFIE, &
TREBSC U Z2 PRSI LTz, RAEVE R O & F OZAEIE, 4 212>
N, (R 26 (X) 2o TR LTz, (R) ~ (X) DEFfHE] « felfJE %L -
e JE L« RS « A R N T — - HPIRE OB FE 3-12 (TR L7,

(R)

144

(X)

kHZ 3 " Li Ll ! .... —
ms1A2754 1435 KHZ L hai013 ge3na BHZSSe0rs 147 325501?

[X]3-10. AREEEVER TR X 7S

Fig. 3-10. Voice in immature individuals.

(%)

100

80

60 -

40

20 - I

0.0 - , -
’\:\’\ ‘oo’\ Q\) ,,)’],\ 00"\ \
5 0 L0 M Al P v
&R \0’ & \° N \0’
NG N NG Ng W s A»

Month-old
Mature individuals M Immature individuals

3-11.  ERAZFE O I E DAL
Fig. 3-11. Change of the voice during growth .
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RECFE AR & BB A~DIG & 7 ORKIE, % 17 » A bERNGRD, 4%
28 » HIZITZE RV & Rk OIS & FICZ8 bk L7z (4 3-11), 4% 17, 18 »
IR EMER OIS & ARG Lz, ZAUTMEEE OB WCIG L, K35 (D) @
& 7 CIB X020 Tholz (M 3-11), D=8, REERDOIE X 7 OE|E
WA 19 5 HTRA LTS (K3-11), £O% b REAVERORE =3 L1
L7z (X 3-11),
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3-12.  AREEMEEDOIGE 75 D2
Fig. 3-12. Change of voice in immature individuals.

S & 75 ORI DAL Z ] 4-T 1ZR LT, 1% 1~3 % H DR TR &7
DJABED, 4 HEETTRbEWEZ R L TWe (F 3-11, 3-12), wf&JH
Wk, RARJEWEE, BRI, (R) D (S) ~ME LR, BEERA IR o
7o (311, I¥3-12), FmEEEETOA (R) 6 (X) IZfh-T, IKFLT
WP R A B (3R 311, X3-12),

75



/9GT F 08'ISr 620 F 06'€6 96'¥C ¥ 09'€EpZ €795 F OT'SYBE /86T ¥ 09'60GT T00 ¥ G€0  Zduyd ve~2¢ vy X
9,y ¥ 0L88F 890 F 0526 8F'E. ¥ 09TL6T ¥v'86T ¥ 00EV9y 8.0F ¥ OT'S06 TO0 ¥ €60  9duyd ~/[T 26 M
08'80T ¥ 0608y 00T ¥ 0206 /665 ¥ 06'V9/T LETI8T ¥ 0T'692r 6,79 ¥ OTTZ0T T00 ¥ 2€0 Sduyd ~/T €5 A\
€ZTT F 09265 LT0F 06'€6 902l ¥ 028192 288y F 0T'C069 6F¥T ¥ 06'9¥ET 2000 F €0 v duyd ~/T 66V n
1972 ¥ 00V0E €ZT ¥ 0916 892, F 087TZhZ OvTIE ¥ 0L6059 80'G8 ¥ 09C2ST TO0 F 050  £duyd 14 ve 1
0L'0ST ¥ 0L¥SS 080 ¥ OT'/6 82'€S ¥ OT'€E9Z 95°29T F 0G'GS/6 TSGS ¥ 08°€TZT €00 F G€0 Zduyd ~/L 95 S
ZE9T ¥ OT'8/ET 620 F 00€8 099y ¥ 00'89TS 8.C F 09'888ET TO'6Z ¥ 0SZSTyr <200 ¥ 0S50  Tduyd e~T1 514 d
7ZH ZH 7H ZH UOI1BIIISSE|D Jaquunu
E_O_A;_uwam_ hwgmgn_uwm_\,_ >ocm3A_§W_ XeN \GC%AUEW_ ybiH >ocm:AceW_ MO (s)sawrL 8_“> ! PIo-YiuoN - u wm_o>

“S|enpIAIPUI 2NTBLILLY JO 8DI0A J0) LIpIMpUEg - 18MOd XeA - Adusnbal4 XelA - Aousnbai- ybiH - Aousnbai4 moT -salill “TT-€ 8gel

BN - — A5 RRURNY - MR B - AR - [ O 5L R SO E

TI-€2F

76



(8) BREEAAKITHE S 1TEIDZA L

FIGFREATEIORHE A2 BRI, BHFT A N T U4 —L-17TB G E T L O
X (K) ~ (0) ob# (T=v—&E5< ) £9°2%) OFHBEBR%E spearman
DNENFHBICREL CTRENT 24T o 7o FRATIE, BRAMEERAR Z 2« AL - PN
D IHTITo7, AI LB TE, BEHMThOFF THIHITH 5 2009 4 8
H~11 A2 BRWTHT 21T 72 (3-12), TOREE, R4 OHRT [71L—2
) TRENT D) 17— 7)) THEREDOHEN AL (p<0.05) (F

3-12),

F3-12.  fEAEBATER L | =X T U —L-17 B & EOFHEIRE

Table 3-12. Spearman rank-order correlations between estradiol- 17 concentrations and behavioral
occurrences for female cheetahs.

Genital Object

Roll Flehmen . Urine spray Groom  Objectrub  Nail filing Meowing
groom sniff
SAVANNA r=-0.02 r=-0.50 i r=0.15 r=0.33 r=-0.32 r=0.18 r=0.32 i
(n=25) p=0.93 p=0.054 p=0.57 p=0.21 p=0.23 p=0.50 p=0.24
BOTAN r=-0.14 r=-0.08 r=0.37 r=0.27 r=0.46 r=0.33 r=0.021 r=-0.01 r=0.26
(n=59) p=0.35 p=0.58 p=0.014** p=0.07 p=0.002** p=0.02* p=0.89 p=0.94 p=0.13
SUMIRE r=-0.01 r=0.14 r=-0.33 r=-0.09 r=0.004 r=0.26 r=0.07 r=0.11 r=0.11
(n=15) p=0.95 p=0.49 p=0.09 p=0.65 p=0.98 p=0.19 p=0.71 p=0.56 p=0.59

*1p<0.05 **:p<0.01

BERIEOHBNALNIZRY BT, Tk R X b T VA —1-17
B & B DOHER & X 3-13 |Z7K L 72,2009 4F- 8~9 H Dilff & DAk % 10 H LIRekfE
E DB ER LTERER, 2 » AU ER N olc R X N T V4 —1
7B EEOMEO LR, TROLEENBIESN, [T =2 TRNENS] TR

T A O 3EAE TITE AL (K 3-13),
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#3-13. AZ U OWRBATER L =2 b T DA —/1-17 B FEOHBEREK
Table 3-13. Spearman rank-order correlations between estradiol-17f concentrations and behavioral
occurrences for according to period of BOTAN.

Observation period Roll Genital Elehmen Object

division groom sniff Urinespray ~ Groom  Objectrub  Nail filing Meowing

Aug.2009~Nov2009 r=0.11 r=-0.18 r=0.73  r=0.49  r=0.74  r=042 =002 =012  r=0.55
May2011(n=21)  p=0.65 p=0.48 p=0.0008f p=0.04* p=0.0005t p=0.08 p=0.91 p=0.62 p=0.02*

un2010~Aug.2010  \— n5p =013 (=005 r=-0.1 r=0.14  r=024 =015 r=012  r=0.27

OCt‘Zm(g;';;b‘zon p=0.009 p=053 p=0.80 p=061  p=0.50 p=0.24 p=048 p=054  p=0.29

*p<0.05 +:<0.001

T, REUOBIEWINEZ, ¥F%a v« AIVOBRRNAEEIZLT, $F%
90 L AIVOIENR - FFHIH (2009 /£ 8 A~11 A XKD 2011 45 H) &, FF
a & AILOREREIFENLAEE TOMM (2010 456 A ~8 A KU 2010 4 10
H~20114E2 /) LIZKBIL, RA L OITEIE #EPF TR N T OF—1-17p GED
FABABAMRZ o L7 (% 3-13, X 3-13), ZDfER, ¥Fa v L A I LIk -
BAHIE I, Rk D (=22 TRWENS ] TRENTSD) O 3
FEOITERB I = —LB< ) ERPRANTOF—L-17B FEICBWVWTHRE
7RIEOFAB (p<0.05) A BN, ZD 4 fliF 7 L—2X2 ) TJREMNTD] O 2
FEDOITENTIE, 2850 L0 bE W HEBREEZ R Lz (K312, 3-13), —JF7, *
Xa v EAIVORBBERFNORBIZESE TOHMTIE, AFACBTFLED
ITEHE DEF AN T VA —L-1T R EDARERIEOHBIIR N2> 72 (p
>0.05) (% 3-13). 7z, WM T T2 LIk o THEREDOHEANA LN
Klpgole T7NV—=30 7] TiE, FXavEAILVORIFEIFENORZBIZED E
TOHME N, FFa 7 AIVOIME - F M TRWIEOFHEREZ R L T

7~ (3 3-12, 3-13),
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(9) WD FEF TR N T A —L-17p & & L EOITE O

MEDFEFIZSUER L, HEOITEEICELR S D DOnEMD - DIl oFE = 2 K
T V=17 B G B L DI TEVEE AL O AR RE4R & spearman DJIENLAH BEILREL T
FEAT AT > T2, FRNTIE, BRAEER~ s « 2P a c HT BT A -
ATND6ETIT oIz, BBERD LRFFISE7ZD O TRNENS] [71—2 )

[PRZ2T D) O IFFOITEHH L FH A NT DA —/-178 & EOHER DI
ZFR 31417, 2009 FFICBE L AT oo~y 2V a - T O IBHITE
WTC, R UOFEFPTARNT A —-1TBEREAFERIEOFE (p<0.05) 235
bR, ZOIFHABEB LML, AL - 3% 3 VI EF COUTERBIR
FCholzizh, EORBMN DT R 2T, 2O EnD, ZO2FHED
B ZTET 5 Z LITTE R o72(F 3-14), 2010 FFICBIE A T v T - 0
A AT NDIEIENTE, EOMERDETTR N T A —N-1TRERE S

BERIEOEE] (p<0.05) NRLNZR-oT72(F3-14), LirL, A - BT Ad
HBEHTHLIXaVDOENTA NI VA1 HREFERADHE (p<
0.05) A3H Hiviz (3 3-14)
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A) MANSAKU (period : Aug.2009~ Nov.2009)

B) ENJU (period : Aug.2009~ Nov.2009)

Estradiol-17f3

BOTAN SAVANNA SUMIRE  KIKYO

Estradiol-17f

BOTAN SAVANNA

SUMIRE KIKYO

(n=21) (n=12) (n=21) (n=12)
Object r=0.64 r=0.01 i Object r=0.83 r=0.37 i
sniff p=0.0015** p=0.96 sniff p=0.0007 p=0.23
Flehmen - - - - Flehmen - - - -
Urine r=0.65 =-0.09 i i Urine r=0.54 r=0.16 i i
spray | p=0.0014** p=0.77 spray | p=0.009** p=0.60

C) KAEDE (period : Oct.2009~ Nov.2009)

D) KANGA (period : Oct.2010~ Dec.2010)

Estradiol-17p

Estradiol-17p

BOTAN BOTAN SUMIRE KIKYO
(n=7) SAVANNA SUMIRE KIKYO (n=13) SAVANNA (n=11) (n=5)
Object r=0.78 i i i Object | r=-0.005 i r=0.2 r=-0.2
sniff p=0.036* sniff p=0.98 p=0.55 p=0.74
Flehmen pi Ooozg* - - - Flehmen rngjg - rngig -
Urine r=0.23 Urine r=0.34 r=0.5
spray p=0.61 i i i spray p=0.24 i p=0.11 )

E) KAKERU (period : Jun.2010~ Aug.2010,
Oct.2010~Feb.2011 May.2011)

F) KAl (period : Jun.2010~ Aug.2010,
Oct.2010~Feb.2011 May.2011)

Estradiol-17B Estradiol-178

BOTAN SUMIRE KIKYO BOTAN SUMIRE KIKYO

(n=33) SAVANNA (n=29) (n=22) (n=33) SAVANNA (n=29) (n=22)

Object r=-0.32 i r=-0.11 = r=-0.57 Object r=-0.16 i r=-0.2 r=-0.6
sniff p=0.06 p=0.56 ' p=0.004** sniff p=0.36 p=0.28  p=0.003**
Flehmen r=-0.26 i r=-0.08 = r=-0.35 Flehmen r=-0.16 i r=0.08 r=-0.47
p=0.13 p=0.65 = p=0.10* p=0.34 p=0.65 | p=0.026*

Urine r=-0.22 i r=-0.21 r=0.20 Urine r=0.18 i r=-0.26  r=-0.01
spray p=0.19 p=0.25  p=0.35 spray p=0.30 p=0.15  p=0.96

*p<0.05 **:p<0.01 :p<0.001 Shaded part is negative relation.
HEENT TR OBEAR T,
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(10) MEREDITEIOAHRY

FRAMEREDATEY OYERUTARBI NN & 5 DDRAE T 272012, HED TRNEN

[(RaEaMT5] O2EHEMD =Y 7| [7L—=20 ] TBRWEN) [JREZ

W5 MERZZ3 Vo0 %) O5HEBOLRREMNT D OITEEOMBERER %,

speaman D JIEALAHBILRE TREAT 21T o 72,

1) ~o% 7 -2 v

~ VT T, R AN ITHRB N B BT ATEN T 2R 0 o 72 (3 3-15),

TUVallBWTE, RE T I —X 0 [RENTD| O2EH THERIE

DFHEE (p<0.05) WA LTz (3 3-15), V3 FTIE, TRZNTDH) Loy

2D [BWEINS] OATHEREOMBE (p<0.05) & 67~ (58 3-15),

#$3-15.

v By Vo bARE L - N F L OITFENEGER

Table 3-15. Spearman rank-order correlations between MANSAKU -ENJYU
and BOTAN - SAVANNA behavioral occurrences.

MANSAKU ENJYU
Object sniff ~ Urine spray  Object sniff ~ Urine spray

Roll r=-0.02 r=0.065 r=0.36 r=0.012
p=0.91 p=0.80 p=0.15 p=0.96
Flehmen r=0.42 r=0.43 r=0.60 r=0.59

p=0.08 p=0.08 p=0.0098**  p=0.012*
BOTAN Object sniff r=0.45 r=0.47 r=0.40 r=0.12
(n=17) p=0.06 p=0.05 p=0.10 p=0.62
Urine spray r:_0.38 r:_0.37 r:_0.58 r:_0.56

p=0.13 p=0.13 p=0.01* p=0.01*

. r=-0.19 r=-0.70 r=0.17 r=-0.07
Object rub p:(?.45 0=0.49 0=0.49 p:(?.78
Roll r=0.35 r=0.02 r=-0.15 r=0.15
p=0.21 p=0.94 p=0.59 p=0.59
. . r=0.48 r=0.47 r=0.46 r=-0.2

SAVANNA ORectsnift s o7 p=0.08 p=0.09 p=0.025
(n=14) Urine spray r=0.45 r=0.39 r=0.67 r=0.03
p=0.09 p=0.16 p=0.008** p=0.91
Object rub r=-0.03 r=-0.49 r=-0.45 r=0.06
p=0.90 p=0.07 p=0.10 p=0.83

*p<0.05 **:p<0.01 Shaded part is negative relation.

HEENTIZAOREA T,
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2) =—LA

FIEORBTHDLY U —D [RENTD] L=—LbD TRNENS] TOHRA
HE72IEOME (p<0.05) NHbAIZ (% 3-16), T OMICHE LM (p<0.05)
DHLNTZARE D TBRNENS], FFavo Ta—U 7] TRWENS] O
3HHTITADMHEEZ R L7z (3 3-16),

#3-16. =—AL LU U—RHFY - %z 7 LOITEEFHE
Table 3-16. Spearman rank-order correlations between NEEM and LILY
BOTAN -KIKYO behavioral occurrences.

Object sniff ~ Urine spray

ol =-0.10 r=0.06
p=0.75 p=0.85
LILY =007 r=-0.07
(n=1gy ~ Oblectsnift 4 gq 0=0.82
Urine soray 066 r=-0.05
Pray  o-0.026*  p=0.87
r=0.44 r=0.02
Roll 0=0.15 0=0.94
BOTAN =06 r=-0.70
(n=12) ~ Oblectsnift 4 hax p=0.58
Urine spray |~ -0 r=0.13
Pray  h-0.09 p=0.67
r=-0.65 r=-0.75
Roll 0=0.02* 0=0.82
. r=081 r=-0.75

Kikyo ~ OPIECtsNiT g oopex  p=0.007%
(n=11) Urine soray =057 r=-0.59
Pray u=0.061 p=0.05
. r=-0.33 r=-0.27
Objectrub g 31 p=0.41

*p<0.05 **:p<0.01 Shaded part is negative relation.
AT XA OB 2 R T,
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3) i

VU =D TRWENS] RZ D TRNENS I TRENT D -F7Tvamo la
— V7] IZBWT, AERIEDHE (p<0.05) AAHbiviz (£3-17), FF =
7 U TRV, FOTEiE bICAERMEBIIA LN o (3 3-17),

K317, o HEVV—RFy - FFay-VTF-FFva
& OITEEHE

Table 3-17. Spearman rank-order correlations between NEEM and LILY
BOTAN-KIKYO -LILA-NADESHIKO behavioral occurrences.

Object sniff Urine spray

Roll r=0.05 r=0.17
p=0.60 p=0.07
. . r=0.24 r=0.28
LILY Object sniff 0=0.01% p=0.0025**
(n=109) Uri r=0.006 r=0.08
rine spray p:O.94 p:0.39
. r=0.09 r=0.08
Object rub 0=0.34 0=0.39
r=-0.15 r=0.07
Roll p=0.26 p=0.60
. . r=0.57 r=0.34
BOoTAN  OPICtsnift s oot p=0.01*
(n=53) Urine soray 043 r=0.36
MESPray  n=0.0012*%*  p=0.007**
. r=-0.06 r=-0.006
Object rub 0=0.65 0=0.09
r=-0.38 r=0.50
Roll p=0.21 p=0.09
KIKYO _ _ r=0.05 r=-0.25
(n=12) Object sniff 0=0.85 0=0.42
Urine sora r=-0.09 r=-0.10
Pray  p=0.77 0=0.74
r=0.07 r=0.21
Roll p=0.55 p=0.09
LILA . . r=0.04 r=0.09
(n=11) Object sniff 0=0.71 0=0.45
. r=0.19 r=-0.11
Object rub 0=0.12 p=0.35
Roll r=-0.05 r=0.40
NADESHIKO p=0.77 p=0.02*
(n=11) _ _ r=0.11 r=0.08
Object sniff 0=0.54 0=0.67

%p<0.05 **:p<0.01 +<0.001
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4) v 1A
RED TRWENS ] JRENTD I ICBWTUIIA - iz, VY —o
MEZZFT VD2 EHAD TRNENS ] BEY, 7m0 [RnNEn<]
ENADTRENT DB THERIEOMB (p<0.05) A bl (3 3-18),
AIVLD MEEZFTVDTD] 1%, hAD RENT D) TIIAELRAOHE (p
<0.05) NIELNTZD, BT AD [RWENS ] TIEAEREZRIEOME (p<0.05)
MBLITZ (£3-18), VIO [RWEMNS) A« BT VD TRENTH] T

%, ARRADHBE p<0.05) BNAHrbh7- (3 3-18),
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#3-18.

HA ~hrnrexXay e AL REL -V — 15
cFFa b OTENEGEES

Table3-18. Spearman rank-order correlations between KAI- KAKERU and KIKYO -
SUMIRE-BOTAN-LILY-LILA-NADESHIKO behavioral occurrences.

KA KAKERU
Object sniff Urine spray Obiject sniff Urine spray
ol r=0.25 r=-0.50 r=0.12 r=-0.57
KIKYO p=0.54 p=0.20 p=0.76 p=0.13
(n=8) . . r=-0.38 r=-0.20 r=-0.20 r=0.14
Objectsniff 4 35 0=0.62 0=0.62 0=0.72
ol r=0.28 r=-0.15 r=0.24 r=0.08
° p=0.20 p=0.21 p=0.17 p=0.09
. r=0.27 r=0.18 r=0.10 r=-0.14
sumige  OPectsnift 4 49 p=0.40 p=0.63 p=0.53
(n=22) T r=0.29 r=-0.21 r=0.20 r=-0.03
ray n=0.17 p=0.34 p=0.34 p=0.86
. r=0.36 r=-0.43 r=0.44 r=-0.08
Objectrub 4 09 p=0.04% 0=0.03* 0=0.70
Roll r=0.06 r=-0.001 r=-0.004 r=0.14
p=0.62 p=0.98 p=0.96 p=0.23
T r=0.48 r=0.59 r=0.55
BOTAN ) p<0.001+ p<0.001+ p<0.001 p<0.001%
(n=65) .o 1=043 r=0.60 r=0.40 r=0.50
Pray: h<0.001% p<0.001+ p<0.001+ p<0.001+
. r=-0.08 r=0.15 r=0.04 r=0.11
Objectrub 4 4 p=0.21 0=0.73 0=0.36
Roll r=0.11 r=0.16 r=-0.02 r=0.20
p=0.44 p=0.28 p=0.86 p=0.16
LILY o 12022 r=-0.04 r=0.12 r=-0.13
(n=45) ) p=0.13 p=0.79 p=0.42 p=0.37
_ r=0.34 r=0.07 r=0.28 r=0.14
Objectrub 4 oo= p=0.62 p=0.05 p=0.33
obiectenifft =022 r=-0.54 r=-0.24 r=-0.60
LILA ) p=0.12 p=0.007**  p=0.25 p=0.002**
(n=23) . r=0.09 r=-0.19 r=0.19 r=-0.02
Object rub _ _ _ _
p=0.66 p=0.36 p=0.36 p=0.90
ol r=-0.37 r=0.22 =-0.24 r=0.33
NADESHIKO p=0.06 p=0.28 p=0.24 p=0.10
(n=25) . _ r=0.30 r=0.43 r=-0.19 r=0.25
Objectsniff 514 p=0.03* p=0.35 p=0.22

*p<0.05 **:p<0.01 1:p<0.001 Shaded part is negative relation.
M T I Z A DBhEAR T,
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(11) KO DAL,

BZICEARYR H D EEZXONDLHEDOREHF (D) « (B) 1E, MORBIZKISL T
< Ha & —EORBIHUR L TR 56O 2 MEI G S vz, MEORIFITK
S LTI < &6, BOR MhEke RIS S KT 5 2 L EGRE S, RV ain<iT
EHEML T (£ 3-19), —F, RIS L TR 56, HORIEDOLS &
EARICH LIRS 0D, B2 HEAICRHE CEMOAmBNTW, Rng
ATENB IS, e LARERICH 72 (3 3-19),

#3-19. WX~ (D) (E) OFMIZXH1IKEY7Z0 D
R ZE ) [TENECEY

Table 3-19. The number average of "Object sniff' per hour by presence or absence
voice (D)(E).

Not Barking at

Barking barking  brothers
8.02 3.24
KAI
n=6 n=38
Number of (6 11) (3 66)
Object  KAKERU (n'_6) (n;38)
sniff /h - B
KANGA 4.63 2.62 1.95

(n=3) (n=9) (n=8)

MEDFEIFIZSOE L TIRWTW I D (D) - (BE) OEZEOEEAZTA LTz, #
A+ T IVHIEN TN 2010 4E 6 J] 28 H~7 ] 9 H, 20124F 10 H 2 H~10 H 9
A&, BTN TWZ 201141 H 4 H~1 A 13 HOF 3 BBV TOZE( L
Z[¥ 3-14 (TR Lic, ZTOfER, MEDOFEIFENREDIHNT (D) (B) HIZEHEH
winL, (BE) OEZEOHEMTIF 2L ETH-72 (K43-14),
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a) 28.Jun.2010~9.July.2010 b) 4.Jan.2011~13.Jan.2011
- 300 -
1200 — . — Mating
pairing {—]

1000 E

2 800 - 2200

£ E

Eeoo 1 "qe:

E £

Z 400 4 2100

200

p )
0 L . . . . . 0 : :
6/21 627  71/2 7/5 7/9 7/20 1/4 1/7 1/13
Date Date
€) 2.0ct.2012~9.0c¢t.2012
450 - i
b Mating
E

8300 -

g

S

3

€

Z 150 - /\

0 / T T \. —_—
10/2 10/3 10/6 10/7 10/9
Date
B13-14. <7V TR OBEOEE A (D) (E) OEEZAL

Fig. 3-14. Change of number of voice (D)(E) before and after pairing.
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IR
“

FAH EE
(1) ZAE R OGS
BIEE CIZ, METF—2 —ORGRINCEET 25 3EA 2 FIETE<HE SN

i

TWb, MHITEIOMAEIZ X 5 &, K21 (Eaton and Craiga. 1973), Mg+ O MR
VE CENREOMRAIC K D L 10~12i[H (Doi etal. 1995), R DOVEAR /L - HRE
DA L D & 3~4ifH (Czekala et al. 1994), FEHEOFAIZ X5 &£ 10~12H [
(Asaetal. 1992) %, FERNKE Biro Tz, £72, BRHIOEREIIHL 2
ENHDHELHESINTND (Brownetal. 1996) , — 5 C, WiF—H —%28HT
[FJE S W72 & 2 A MLOMEOFIE L IH <72 2 & (Wielebnowski et al. 2002) <°
B B OB — Mgk COBBEAFE N T A s a7 U ESCIR DN L
TWAAREMEZY S % (Kinoshitaetal. 2011) & HHESIN TV 5,

AHFZETIL, Brownetal. (1996) (YL, #EHZ X 7 VA4 —/L—178 G EN
PHMEEL15SD LA AR LT HZRIGH & U, JEEEZ T2 &30S, FIET
O STk - AR & OBIR b & DT 21T o 72, £ ORR, EHx X |
T VA=V -1 BT A BB TEREA R O 2 &0, ®RICiE? &
L2E00, M—OEEIMERS D L ITRO LR o7 (K3-3, £3-6), ML 2
% A LA LRREE L CO oI IE R —E bR ST, HEE R U s 2T
Jitehin UM RO el S 72421203, BB TREN R SN MR (R ) »
Wz (K3-3), ZOZEiE, PELEY VhETRD LN TV D IEBFHHIC
M TSN B A D8R A b ORI R (BUZAEIE) 2010) LHRLLL-BS
TV EEZ NG, LL, ZOMEIEIRZ OLTHRRIN, MoFxF
3V, AILVROYANFTTIRFE CEAE T TOBLENTERN-72Z2 LD R
DFEREGD Z LT TERD -T2, TR Z T, LR UfSHIZ TR T
St Lol 7= 5, AR TR 4 5 H URRICITRERBRA R 0, M3
BHIL oD Lozl o7z (M 3-3), Meltzer (1999) 1%, F—& —DOZEFHELD)
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(THEREOWHsE BRI LV Bl SR End L LTRY, MREAZILICHEE L TWD
ERWIZENEL, BRMHFL L GEMTERS R EHMELTWD, b
D LD, HEL ORI X DI OFFEITKBAR D TIIRNEZZBND,
R 4 BEOBHLRIL & 1TEI - P =2 T O A —1-17B & R OMBIRED
BIfRERA L7z (£3-12), ZOREE, RZ 0%, AL - 5% 3 U N B EH
BHZAD EATEER E R A N T U — -1 R E OFEREOHBEN AL
ne<72y, BEAORBNEL o7 (K33, £3-13), 2O Lhd, A
IFFa U AIVRBHAEETH D Z ETREN I SN EBE X BN,
PRUFITBNT S, BEBHARY  OBHARETH LB T TH 72720,
T EEPZ AN T VA —N-1Tp GREDOAERIEOHENR ORI > T
(£3-13), £7z, PNV T OEPZR T IF—)L-17 B EROEBFFIL, R
L ROR Y v OIEFE I AL DV A & FREO/NE VWL D THh o7
ZEEBETDLE, ERBRICITERENE o REE L H S (X33, £36), T
D=, BIEWIR IS E N 7255121 Brown etal. (1996) D F{ED A
TIXMRE R IE T CE R WATREME RN B D, —F, FF a vicBWTiL, +5
IR CORIN T E RN T2 Te DI T A T VA —-17p ' TR L, AT
g (AEAREY) CREBERREZHEE Lz, AILICBWT, % a vOoE SRS
DEENDIZHEWMOT, [TEMEERFZ A NI A —-1TB EEEDOFERIED
B R BN Do T2 DI, AL THIE L7285 BT £ 0 AN %% 3 7 Tl
FIEREH L TN EREEL TV DL ATRENENH D (£ 3-12), ZhbHD Z &
5, METF—2 —OREOHWHI BN T, R A T DA — 117 B GRS TE)
B LOEBRDOTIEEMABEDOED Z LN, B FEOMED DD b MH
LEZIBND,

INHDZEMND, E FCHOMEZR A IZEHE LT, TE D201 Ol
AL ZETRIEOFREED DL 2L, MEEKEFAT L TV 558 TIIES
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RO D 2 LM R MO B2/ NS <DL, MENECME AR MR R &
ZEEICANTAAR T & OBIEFHE 22T 5 2 &3, 2RI EE NEIEOY)
CEEETHLLEZABND,

(2) 1TENT L B FH DR

MELZ 3T DRAIEHAEIY, AR TIIAR X L THEATRA N T A — -1 G R E
BN RN RENTSH 7L —=X ) (R0l [7v—30 7)) =
¥ — &< O 5 FEOLTHE) (3 3-12, 3-13) & L7223, Wielebnowski and Brown (1998)
DIFFEIC L DL, MEE2ZF Vo0 5] Tn—=U 7] TRWEZNLS] RENT S
(= — LB ) OEENEFTA T VA —LERBEAEICHBEL TV L
HLTWD, ZOZEenb TRWENS) TRZNT L) =Y 7] TIGE )
O 4TEOITENOHIND, MEORNEE RO DIEE LT 52 LN TEDH LB LN
7=, LML, Foster (1977) <° Sarri (1992) Ti¥, MEZIT 2 RGO FREITENL,
LR Z L IZIERIC IR o T D Ll LTV 5, IR Z L O TEh R A e
L7292 T, AERZEORBEHRIZELER LT NELEEIOLND,

F7o, MOREEZRIMTIIEL LT, HOM~ORIELEETHD, A
IZBWT, DO TRWENS ] TRENT D) [7L—2 ) O3MEOITEEN R
2UDEPTARNT A —N-1TREE LA EZIEOME] (p<0.05) H65HAH35HT
Aotz (£3-14) , REO TRWENS) TJRENT S 1TEIEKE OMBEIC
BWTH, EEHFAEHTHBEREOHEN AL N (p<0.05) , B H - BA B
FOVDIFAIZBWNT, EFPT R N T U —-17 8 EIIAERHBER A LN o
72y, TRWENS ] [REDNT 21 ATHETITABEREOHE (p<0.05) B45H
iz (#3-17, 3-18) , P =R T VA — L-17pDFEB &, MEREDTTEY & DFHE
M= L7 fER1%, SISO A Th -7 (#£3-14, 3-15, 3-16, 3-17, 3-18) .
ZDZEND, HEOITEIRIFMORELSMT MK (MOHEREE, 1FEH5%)
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(SR DRBATINC LV B L TS AR m <, HEDATEN R D ZRIZ K D1k
OFEEFMINHETH D EERXDBND,

(3) BXFD L S— U —DkE

Hunter and Hamman (2003) Ti%, ¥—4%—7TC [FEx2H@B&THEHINS v
X¥r (RxDH5) ] RN KT EZ RO 5720l F v % v URZ ) -
[HHFE O T HEOES A L N— TR EWPEEIZ OIS ¥ % >
Rz 5]« [FkoOETaI a3 LWV« MWRHIBS FyorFy o fF] - [ T4
FLEDMWNEE RIS o2, vy —EEM LY 7y —& 572 %] Thf
FLWHESLVIRY o Tanand Ex2B LT REDIBEFENH D LRk T
W5, Foster (1977) T%H, F—F —IZBWT [HERREBOBRICIHT HH O EMLRD
X7 | THESSREBOBICHE T 2 HOEEOEBE ] O 2O THEE LT
%o AWFETIE, TNDOBEFIIMZ, HEMFENERED DHIZHIZT VT L
<) X MrogsrFoZ k) 2587252 enTxiz (K36, 3-10), 2009 4
LHWET AV DY o7 4 = THAEY AR CHETF— 2 —OFRT DR E 75
DMEDOPEINZ /R T D Z L A3 iiE S 7= (Kalpin 2009) , ARBFZEIZISWT, HEN Z
DOFIE SN E L FRRICIE & ZANBBRI NN, JHIRNFREIND LD
Ikl SN o T, ET, ZOWEET TREMFEPOED S & & |
R RHICmroTHS L&) ICbRBRICEA S hzZ &nn, MfER~DOEW
NFE LTI TS EE X HILD,

(4) HEDWGE T & DI DR

HogEE (D) (BE) 1%, MEOFREEL XOEIEO LB L THERELN TV
(¥ 3-5), MEDIEIF I L TG < AL, MEOLRN X 72 WKL T &4 H RS &
Rl D Z LGRS, TRWE ) ATEV S IMERIZH - 72 (R 3-19), 178

EPFETEREFICL DB IEOMMIAM THL LB BND, £z, MEOREHR
92



gRE D &I, IBEAOEEIIEIML, FFC (BE) OE X2 B8 mL 7z
(X314), ZoOZ i, (BE) OIBEFOEINEIT, TV TE2TH &

MEELWEEZOND,

(5) FREIZFEDATE) - M & E DAL

AWFFEOFER, MED TJRENT 51 ATEILSMNE, £% 2FETITHRIE L (K
3-10), F—4F—i%, 20 » A~24 » A CHEMIZATI LS5 (57 2004), %
7o, 143 » Az E HWEICRER DR, B THNEE->TELT L OIThR
D, 2 FE<IZ D EMETHMTAEIEL, HEXUIXS S BB TAEIET S, ED
MERIC K- T, 2 FLUWICRADMHRIAY 2872 L, B TAERE L2 T T
LRV, ZDOZEMD, 2 RETIATE - B FLICREA - BT 5LE260
Do

F7z, WD TRZ0T %] 78IV T, Wielebnowski and Brown (1998) D
FTIE, BIEEBLATI S 2~12 3RO GER 14 b 3 81T TR & 2T 21 1783
Blgsnmolc, TO3HE, WIS 2~3%TH Y, 2iOMEILTIT [R%
WT D BB ST ERIIMIC W27, Lo, 3 mOEIRTIE TIRZH
51 ATESBE S BE b W, AFFETIE, U U —IZB VT3 3 s AT
PO TEE SN2 & (& 3-10) 2D, WD [JRZ2T 51 1TEE 3 ik~4 mklh
WIZHEET S5 B2 b5,
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O /N

F— 2 —OMEJE N, HE & DML REEACHER OBIRICIENELT 5 Z &0 D,
fE N CIFBRAR MR L Rn e Zx bivd, HORIEEZ RRD 572Dl
X, MEEIOBRAEZEL, MEZ L ORIGHEIETHEZHALNNCT L0, o
MO E RO L DRIMPETH D, FTo, EBALHEERE iR 5 2
&R0, HHOHED B AT S TV MERER 2~3 % A FREE L 7% R R AHih
O ETHOMIZEBWTHEIEOEARZ 52 52N TELHEBEZHND,
INHDOZENLTF—F—EBIHSEH120E, BEROBECREES Vo T fEER
BICECEFE LA THDL Z LRI,

RAAMEAROITENSL, MEMEILIT 2 3R> TR L, MRV E S D 2 i
%, MED TIRZNT D ATEILSMIFI LT, 202 b, MR VRO T3
AR RN EEZ X BILD,
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2012 FEBUE, ENOF—# —fE LI T, KHS (2009) DO#HMERCAILA
EER 2B/ LNTND 2 & (R 2-7) D, BALHIFRRO BRI Z RN
mnTnWbEEZLND, LaL, ABAREROBEBEIZIImY AR 67 (& 2-8,
2-9), AHOBEHEZ Lo TUXBEBEMZERIEDN BT 2 /R R E W, F—F —
DIERNTIE, ShERDOIEFEE]E OHENNCMFE TR R IR SRR B 7 EB s 2k
PEOIR TR T 2 L BEX LN OEENE (K 2-4, M 2-8), HEEREICLD
MBI A b L AOREENE S Munson et al. (2005) OFFFENS BRI S LTIV 5 723,
fiE TEEHOBBIISHEEOR TIXEETE 2V, BEOEEOMiEERD,
IR ZAT O 72012, HEREDOD RO MRRIC BB L2 T AR, M5 O
TR DEN, NTHEM2 EIC K DRIF SN DRI ORH 2 ENVETZ L E X
Hivd,

MM AR ERF A > D 2012 FBUE F TS A L 7 BE{K D 8 FISBE) £ 7o 1T MERL )
5 3~4FERICERIL T D 2 & (K2-10) X0, MEOBHETAEL & BIRBIEITE AR
Bl LOHEDHEAL, BAFEROHRE L RESEBL TN E (R 25, X
2-11) 5, FEUEEROE AN T T —F —DOBIHICEE THDH EEZLND, £z,
MRS L OVBFE TR L P =X § T U4 —L-1TB B EOBMRN D, K
FHOOBGE AT RE 72 A3 [F] UM% Yy, WMEROBIRINEIHIC B E 52 T\ D
ZEBHBMNICR o7 (3R 26, 3-12, 313, [ 3-13), BEHOMEREIZE LI
BT T %6, BIHITENRMEO R E U, MEM DOBEMR 2 B RE L 7SIm0t
VEEEEZOND,

MEDFEEE L, B OMEHNCBI S 5 e1THF9E (Eaton and Craiga 1973; Doi et
al. 1995; Czekalaetal. 1994; Asaetal. 1992) 7> #E— S N7 fERIISE DL TV R)
otz, £, EWOMEREY (Brown etal. 1996) <ClfF— & —D[FREIC X 53 1E
ol (Wielebnowski et al. 2002), filE & DIREESCH— gk C OB F 3 —

A R ANERZE R DRRINTEEE L TWARIREMEZ Y 5 Z & (Kinoshita et al. 2011)
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R EBH LN TEY, KFZEICEWTY, I L oWrkeryiat (X 3-13)

(Meltzer 1999) <CHER]DBIFRIC LV MR EL L2 Z & (3R 2-6, 3-12, 3-13,
4 3-13) b, fFE FICBWTHAMZRMEBN 2 NWEEZEZ bILD, TDY,
MEDFEE DORENCIE, {TEIB L OEDFRILE, BEEZIHTHZ L NHEET
bb, K, HEOWREFE (D) (BE) 1%, MO—HORBEIZOAKEL TR Z &
G, MEDOES SUTMEREOM MR ERHBE L TnD B2 b (M 3-5), £72,
MEDFNE N TRE H LI, FRZ (BE) OGS AENBEEICHEM L (¥ 35, 3-14),
DS FEOIMZ LD, BEORMIRLAEHATH D,

INHDZ EIND, BAND 3~4 FEMITEIE L 2 WMERIZEB W TR, Mg <
OB « FHHIZ XV, FHOMRER L2 LA bE o2 S, &Icm v
DIRNT R Z T D 2 ENEETH D, £z, 8F FTHMEMEE R~ (ZHH
BFL, TELETHELEOBMAEROTZ L TRIEOFREZRDD 2 &, MEEK
GAMTE L TV O 5E CIES % A 5 2 & ROMEN 2o R E2 /NS <95
Z &, ERNECAEABILR 7e & A BRI AN TR Z & OBFEFE A2 N T D Z &,
R ERE FEORNNZEE TH L EEZOND,
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1. BFEOER

WA, AEPERICERT D B AR BN RSN Lt Tl 0, ANDOENRAEIRREEICA
ZEDTERWEMSHEMNZSTH LTI OMJREIEE O E N EIHILEE T
b5, fE T TOEHEZREINHEIEST D720121%, BT & F B 71k % IR
ZTDMEND D, AFETIE, IUCN IHERGE TEICEE S ND F— & —
(Acinonyx jubatus) DOZFHEFIZER LFFEEIT -7,

F—4 =%, ZROFKZ L PEIIAK = 5 ZRYEIIEH TH D, RE o725
FEH D72 WA EIEEN) T D, MEIFIEE IR N CHUMAETE A A TR Y, fE
T COBRIIMEORIEM % AfRd 5 Z ENEEIZR D, Lol, HF—%—0
FIG NI DWW TIMETEIC MK R OERORVE CEIRE, BAXTHRARE
D2 72 PIETHIZES NV CE 208, #i— LR 2 BRI R ST, £z,
EWOMIRIEFEH A Z &0, MF—%—% 2BHTREI®ETLE ZA OO
BENIHI SN2 L, FEEORESCH IR COEBEHFATNTA hbu b
RO I B L TV D FAREEDOTEE A STV 5,2009 4F 1 A 121,
TAU I OY T 4 = AR AR THET — Z — DFET D Rk R0 X S
PEIRZE %2 2 L3 E S, BEMICIE, B HRRET Do x 2By X
D LIV CRIBIZE RN 1~10% & R\ 72D, FHERRBIEALETH 5,
INEMNG, BETHETE SNDTF— X — ORI A D 5720, 02012
FHUEE TOENMA RS, EERMFSERD S EN T — 2 — DA TR & S
Mz L, ENEEREEO MSEOBLIR A HnIcT 5 2 &, QB EE A
[ THE SN TWDTF—FZ —DfTEI#IEE, JhRALEAE, BEHOMITICEX
o T, WEENERCTTE, R OEA K OBFHRDL e & DRk« 7o il BB BE O 2k h3 8
FEIZ G- 2 2B A O L, A E i COBFEGEICB T HEHEZ e L
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2. MR DYWL= BHaE M & ART

i BT EARE 2 BRI TR 2RI RO 72 DIT, F-— 2 — TIZE W 8k bk
B L OEBRMAEERD 2 DI 1931 FF~2012 FHE F TIZHE S 7B R 2%
SNTWD, 2D 2 5% HWENTHEE SN BEROAERD, BHEm), e
D 3 ODEE SN 21T - 72,

(1) A=Ak

FeH3ETIE 1931 :~2012 F-DORHIC 16 gk (Bl E hiak 9 Mizk) T 548 BHA A
BN, 205 MLENELT L, FRHT LRMOECEITR LV L4 FHTH
ST, TGO 341 O RN & RN LS R, ShEk (0 #%) DERITEICHE
AR RIRER, IMEB L OERE ThoTe, HESLREL, WMBENIZTH LY
BITHNNT % L SNTE Y, AHFZEITI T 1980~2000 ERIZE T D ERBIDIE
K& FH4A L7 fE R, 2000 AFARICH D> THEOFIGREIM L TWD Z L, &
BIIZERMEDIR TR S iz, —F, ShEROEN & LT, MlsrEABs LW
MMEIZ LD b DONRE o7zt DD, FEELSOIERIE, 2000 FUTHNT THA L
ThY, MEEMOR EORBRETHLEEZ NS, BEROFERITEIZWIRER R
FEB I OHESRRERTHo7c, T O DOEBITIE, BB HEEOKT,
BIC K DB A LR (FIFRGEE, EERNE & OMEA & oHfh) 23BE6R LT
WD HREEDN T STV D, ARER, ShERILIS, BIRHIZERMEDIR T O 2%
FTCW D AT R R SN D,

(2) ZHHME M

EIWNPED 314 JHIX, HE 36 98, W42 S DPEE T, AL D OBIEEEK DG
REDOFRBITIL, BPAMA, WMER, EREER TR EEZERRD bhiz
(p<<0.05), MfEITHESME A& CIZEFAME AR & ENBEERICH R TH Y, HEXEN
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B TR AEA & WRSMEAR I MBI T o 72, ENOZFRIZIB N T, i X
A HE AN ST RS 98 filF 75 Bl CEFE L TH VD, BAINTH D 34F
LI 8 BINEEIEIZE - T, BAK L MO BIHERE & SIHBIE DM BFIZ S
TERYFOT LIRER, OB A RS & HEom P8 AS T, BHHHIEK
THEDE AL, BAERD HRE L OREOFEFEALCTHA S, HITHEDFHL
EROBEAE AR E SBR L TWe, £z, ZhEvTaefE AR5 [R: I KT
fEINTWDLYE, 5 FlT 4 Bl CREIEITEN BRI R INT, ZhbD D
LG, F—F —OEIRITITHEDOF AT L - TE < OMEREDR Ry S— b
T XTI LB ZHOT ZENEETH Y, HEERIHOBEIH RE2 M R U
RN D6, BIIEBAL R MEDO R E XL, MEM DOBISR %2 & & L 7= B 5 E
WEEEZ BT,

(3) Mkt

2012 FHIIEAELFT 5 106 SHORIAAE AR IXHE 37 88, ME29 5 TH -7z, FBEHEM
TTAR MRy 7 2T 212138, BASAIZ E B 2 BIAGIE AR 2 fedX 20~30 & {41
WD BN B D NENEEEMICS W LB AL & RIRRE OB EREN T
BT 22 emb, BUEOERTE N CIIEMOBIBHIZHEMEIIRZATND LEXD
No, LnL, AAEAROEBROEIE 13i5m 53.9%, KK 1.8% & 28 Bilg 23 K & 7>
olz, £z, BT 3 AL Lo BIE A # 7 B F AL 106 B 3HH & D7 <
Z DA DOEARIE 2 LIPS S TEF A2 BB ST ERD3 ET8 L 78R T
> oTe, BUEDRBAMEILZ DIZIE, BEBREIS 23D 2 W BIRGIE A 2 ik |2 -1
REMESE Lo T IEOUL, Friiz e i EEROEANRMETZ EE 2 b,

RBICRET IREER
(1) ZHHEF FICBIT 2178 & FEhARLE
TR L EhAR LR R RAIGERSE S LT, REE, BT, EEOEAK
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MEDFTEN L ABIC E DK D B E 52 500, TOREE, M1 BB
T, JRfEJT k% M 2 A HIERE 2 BEARIC A LS D Z Ltk - T, B
MRS 2ITEIORMEEFT TR NI P4 — L1718 EED EREMR N, £77,
—EBOMEDBFIRAE R ICFH STV D MOMED RIS I B E 5.2 5 D)%
WMAET D70, BFTEEROFETHIR A5, SHMTTEa#efEhox 7
UA—N-T B E R LT, ZORER, [RIRE T OMEE 7 ER D 7 B
TIE, T L EP R T D4 — 1T R G ENRG L I L-, UL,
BHEEOEFBK T LEBOHB I, EFT 2 NIV —-17 3 GRBOE
b & BfR 722 SATEBUTIRA R b Tz, Lo Z b, MF—2 —I2u T
& OB MR RIE 2FH R T D L L b, ik CRE S 2l Bk
DM AR DO BFH A PR L ATEN B A B 2 TV D AlREMEDN R STz,

(2 WEFIZELDala=r—vay

F— L =D x RIGEFENED L D BREFNZ R L TWDDONEH 5T
TIH L ORARE T 5 2 L & BT 21T o 72, EMEfRO SR & LT 17
FRE, RAGAMEAROER & LC7 EMET 22N TE, 2095, ZEHHIZ
R D LBEZX LMD EFITM TS FME, HT2ETho7, £, HOWRE
FD1-o0%, 2009 4F 1 HICHEDOHIR AR T & SNTeEF LR—Th o7z, HOHE
P, #EHRT R NT A —/L-17 B O¥IN & LTI E RIS 5 2 & 3 5
(272 o7z, LovL, HEOWSEFIL, MEOFEO IS L TWD Z & 3R
I, AEBICx L CHBERSND Z &R S L7z, FIEICRIE LTV D HEATE
BHRBSE G, TR En<] 1TEOBMMN A bz, £-, HEOEE 7 2 i
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4. MEBE

2012 FRBUTE, [EAOF — & — il B LI I T B AL H RO BIZRZ MR
RIENTWD EEZHLNDD, ABGEEROEREIIIREY B, 4 %O%dM
IZ & o TUTEBIZERIED BT 5 ATERER K E VN, F—% —DFERICIE, fE
BRESICEDEBMEAIA R LA G B DH A, FEEEOHINOMIFE T I3 72 W R # R R I 72
CHEBMZIREDIN TR T 2 L B X LN DEBNBE, 2D O %
D, EROEIEZAT O 720121%, BEREDOD 20 MRICHE B L2 <T A
VEZEEZ B D,
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Summary

Studies on the reproductive management in captive cheetahs (Acinonyx jubatsu)
Saori Imon
Department of Human and Animal-Plant Relationships, Graduate School of Agriculture,

Tokyo University of Agriculture

1. Background of the study

The number of wildlife species on the verge of extinction has continually increased
over recent years. It is necessary to clarify reproductive physiology and the management
practices to promote propagation of endangered species within cultures. My research
focuses on the reproductive management of the cheetah (Acinonyx jubatus) classified as
“Vulnerable” by the International Union for Conservation of Nature (IUCN).

Cheetahs breed sexually on an annual basis. It is important that females attain the
state of estrus in captivity. The estrus cycle of female cheetah has been studied by various
techniques such as observing sexual behavior, examining hormone movement in the
blood and in the feces, and verifying vaginal pap sumears; however, a unified method has
not been developed. In addition, it has been reported that long-term estrus in capitivity
continues and that low-rank female is restrained in a female pair and the environment of
captive facilities and multiple cheetahs inhabiting the same facilities influences the
estrogen value and success of copulation. In January 2009, a special bark from a male
cheetah triggered female ovulation in the San Diego Wild Animal Park in the United
States. Deliberate propagation is necessary because hereditary mutation occurs at a rate of
1%-10%. In the present study, | intended to advance efficient breeding of cheetah in
captivity according to the following 2 aims:

1) To analyze the survivorship and reproductive, trends as well as the pedigree of
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domestic cheetah in 2012 using the “International Cheetah Studbook 2012” and the
“Cheetah Internal Studbook.”

2) To investigate the influence of voice and odor of other cheetahs on the behavior and
physiology of females by daily release of a group of cheetahs, one at a time and
alternatively (male/female), into an outdoor enclosure for behavior observation. Hormone
measurement of the feces and analysis of voices of the cheetah raised at Tama Zoological
Park was conducted and results were incorporated into the propagation plan at each

facility.

2. Survivorship and reproductive trends of cheetah analyzed from the studbook

We investigated the reproductive trend and survival of cheetah, reared between
1931 and 2012 in Japan. We analyzed the “International Cheetah Studbook 2012” and the
“Cheetah Internal Studbook” for the history survivorship, reproductive trend, and
pedigree of cheetahs reared in Japan.

(1) Survivorship.

A total of 548 animals were bred in 16 facilities (9 facilities at present), and 314 of
them were produced during 1931-2012 in Japan. Of these, -341 are dead, with the death
toll of indivisuals <1 year being 114. Analysis of the cause of these deaths indicated, that
the major causes of the death of cubs (0 years old) were respiratory system disease, injury,
and stillbirth. When inbreeding in parents increased, stillbirth and premature delivery
occurred; analysis of the cause of death according to age during the 1980-2000 period
indicated that the percentage of stillbirths increased during the 2000s, possibly because of
a decline in genetic diversity. On the other hand, the description of a respiratory system
disease and injury as the cause of death of cubs was very general; however, the
percentage of causes of death besides stillbirth decreased during the 2000s, most likely

as a result of improvement in technology. The causes of death of adult animals were
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mainly urinary system disease and digestive system disease. A possibility that a decline in
genetic diversity and chronic stress caused by the captive environment (the restricted
range, lack of exercise, and lack of contact with other individuals) are related is supported
by the incidents of these diseases. There is fear of a decline in genetic diversity in adult
animals and cubs.
(2) Reproductive trend

The offspring were born from 36 males and 42 females. A significant difference (p
<0.05) was found in the age of sires and dams at mating among imported wild cheetahs
(wild), imported captive-bred cheetahs from foreign zoos (foreign-bred), and captive-bred
cheetahs in Japan (domestic). The average age of mating of foreign-bred females was
higher than that of wild and domestic females, and the average age of mating of domestic
males was lower than that of wild and foreign-bred males. The number of females that
produced offspring and the number of births were explained by the total number of
introductions, the number of origins of the introduced individual and the number of
halfway introductions of males, and the total number of male introductions and the
number of halfway introduction of males, respectively. The number of halfway
introductions of males concerned both of the above items. A predominance female was
observed among females in 4 of 5 cases when mature females were reared in the same
place and for the same period. Above all, it is important to increase the opportunities for
mating by introducing new males to improve breeding success. Moreover, it became clear
that when multiple mature females are reared at the same place and for the same period, a
breeding program that considers the specification of a predominance female or the
relationships between females is required.
(3) Pedigree

The 106 captive-bred individuals living at present as of 2012 are the product of 66

individuals (37 males and 29 females). At least 20-30 individuals have to be used as the
105



fathering individuals to avoid a genetic bottleneck under the culture group. As long as a
wild group exists in a domestic culture group, the genetic diversity of the captive group is
maintained. However, the present of contribution of founder individual to mutation varies
over a wide range (1.8%-53.9%). The proportion of individuals living presently in
captivity that are a product of 3 generations of captive individuals is small at 3 out of 106
in Japan, and other individuals were introduced from foreign countries or from the wild
within 2 propagated generations. Considered matching pair to the blood relationships who
does not have many contributions is important in an effort of keeping the blood

relationships and breeding of these individuals.

3. The Environmental factors that influences estrus
(1) The Behavior and fecal hormones in multiple rearing

To investigate the influence of voice and odor of other cheetahs on the behavior and
physiology of females, a group of cheetahs were released daily, one at a time and
alternatively (male/female) into an outdoor enclosure. The change of releasing 1 male and
1 female from the release of 2 females at a time led to an increase in estradiol-17Blevels
and affected the behavior of female cheetahs.

To investigate the reproductive status of a female or the effect of 1 estrus female on
another, the period was divided by the presence or absence of nursing individuals, and
comparisons were made. When nursing females were kept in the same institution, the
behavior and estradiol-17p level of other female increased. On the other hand, when
nursing cheetahs were not kept in the same institution, the behavior of other female
showed random fluctuations and estradiol-17f became inactive.

The above observation suggests that the estrus condition of a female cheetah is
induced by olfactory contact with a male. Moreover, presence of a pregnant or nursing

female in the same institution may also have an influence on the physiology and behavior
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of other females in the same institution.
(2) Vocal communication

Vocal communication was analyzed for determining what type of role the various
voices of the cheetah play and elucidating a relation. It was possible to determine 7 types
of immature individual and 17 types of mature individuals. Five types of voices by
females and 2 types of voices by males were related to reproduction. One type of sound
of the male was similar to the special bark that induced the female ovulation reported in
2009. It became clear that voices as well asestradiol-17f levels in the feces are affected
by a female’s voice. But it was confirmed that the reaction is induced by both the estrus
and a male’s voice in combination. In terms of the reaction to estrus, I observed an
increase in the behavior "Object sniff" and continual barking for several days. Two types
of male voices increased in the number of times so that female estrus became strong,
especially special bark from a male cheetah triggered female ovulation was dominantly
increased. It became clear that the increase frequency of both male and female voice is

useful for measuring female estrus.

4. Concluding remarks

| believe that at present, genetic diversity within domestic captive cheetah as of
2012 is being maintained similar to that in the wild, although there is bias in the
contribution of the founder individuals, and there is a large possibility of a decrease in the
genetic diversity with future propagation. Chronic stress caused by the culture
environment is the cause of death; however, the increase in the number of stillbirths and
death due to urinary system disease points to a decline in genetic diversity. Considered
matching pair to the blood relationships who does not have many contributions is
important in an effort of keeping the blood relationships and breeding of these

individuals.
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80 percent of the breeding individuals during 2012 were propagated within 3-4 years
from introduction or sexual maturity to the analyzed studbook. It is important to increase
the opportunities for mating by introducing new males to improve breeding success.
Moreover, it became clear that when mature females are reared at the same place and for
the same period, a breeding program in consider the specification of a predominance
female or the relationship between females is required for breeding according to the
analyzed studbook and behavior observation.

The influence of voice on ovulation could not be confirmed, but the increase of the
number of times in voices was confirmed with estrus by the males and females. The
merits and demerits of the chemistry of the female and male relates to the fact that a male
reacts to only certain estrus and indicates that it is useful for measuring estrus by a male

voice.
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