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FH A0 A MR BRI R R, HA Y

AITWBRH ZEITASH S RN
fRHE 2 HZEAR ' RS gt

(1 IBIRAZ A RL A2 B, AR 450001) (2 FBIN KA S REVE S AL A A 0I5 R, M 450001)

WE: BAAAMENENWNARE, SCECNZEA M 20 s T BT, 282 [ AR B A e £ 1) F B4R
FAA . FE AR T B ELAT R, SO A B =2 A B A S W A2 BeA T H s b B o ARFSE A
P5 A F b DX RAT ISR (Macaca mulatta tcheliensis) WLK-TA BE R4, FIHEASIED:, RE T KATIL
BRAEsC BEAT s, X AT Tk dr, S RE T . DR BN, (1) KAT BRI A 3g Bie
FIAT 9 LA 3 (49. 8%), H.Z2 i MEVE &R (61. 8%); (2) KAT L BRME A 32 B A =X s T 22 IE 15 S 70
— R ST LY 28 B A AR AL AE 12 5 0 LR , RREERHCT I (719. 4 £ 43.3) s5 (3) 8B EAT 0 DAtk 2s
FEE (19. 4%) FIRE (18.1%) &, MEREAARSCEIOC R PTRFET (2.1£2.03) d; (4) BME B (Macaca) IR HAE
BCSEA AR 255, 8RS RGELR T RAMOPBBATEAY) G, HEHS AR AN . AL,
TRy 2 T PR AR SR S P S A A R AR AL T A A

KEBIA : KATINERME; ZCHC; 2 WICEE SRS s BRIGIE ; 47 At

FESZES: Q958. 12 XEkFRIRES: A XEHS: 1000 - 1050 (2024) 01 -0077 - 08

The parameters and pattern of copulation behaviors in Taihangshan ma-

caque (Macaca mulatta tcheliensis), Jiyuan, China
HE Mingiang'?, TIAN Jundong'?, LI Wentao'?, LU Jiqi***

(1 School of Life Sciences, Zhengzhou University, Zhengzhou 450001, China)

(2 Institute of Biodiversity and Ecology, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Survival and reproduction are the nature of animals, and copulation is the key process of sexually reproducing
animals, which could be shaped by natural selection and sexual selection. However, it is difficult to observe copulation
in the wild, and therefore there is lack of quantitative analyses of wildlife” copulation. In this study, a troop of free-rang-
ing Taihangshan macaques (Macaca mulatta tcheliensis) was assigned as the study object, and the data of copulation was
collected through focal-animal sampling and analyzed within the Macaca genus. The results showed that, (1) the social
grooming (49. 8%) was the dominant pre-copulation behavior and initiated by adult females (61. 8%); (2) a copulation
cycle was composed of 12 mounting bouts and a successful ejaculation, lasting (719. 4 + 43. 3) s on average, and the cop-
ulation pattern of Taihangshan macaque could be classified as multiple-mount-to-ejaculation pattern; (3) social grooming
(19. 4%) and resting (18. 1%) were the main behaviors during the post-copulation period, and the copulation bond could
last (2.1 + 2. 03) d; (4) the copulation patterns of used macaque species were consistent with the phylogenetic relation-
ship and the traditional taxonomic classification rather than with social style, while the copulatory parameters varied
among species. This study quantitatively analyzed the copulatory behaviors, and the copulation patterns of macaque spe-
cies were relatively conserved according to the phylogenetic relationship and traditional taxonomic classification.

Key words: Macaca mulatta tcheliensis; Copulation; Multiple-mount-to-ejaculation; Macaca; Behavioral pattern
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and Marron, 2023). 7E & & N 52 K5 09 A 1 258 50
Yy, SETC A MM B2 32 22 A T4 2514 (Bren-
nan and Orbach, 2020). {HJ&, 7 A&, H
THELLEAEMES . B2 g3 th B py 52 . 22 e
T S ][] 30 B0 LA SxE DL e s 4t 2547 A IX
Gy AE IR AL, R AR AR A A B W 0SS BE AT A AR AR N
Z H:/b (Bernstein et al. , 1980; Brennan and Orbach,
2020), M, JFREEA YIS ECAT ST, AU
RSN B A Y AT, WREREA
SR PR PR R AT VR ] T 22 BEAT Sy 09 LAty 7
A BT B Sl WA 1 S5 T X — R AR AR P A ()
3 (Lively and Morra, 2014; Cohen and Marron,
2023).

S S BCAT R S T R ) Al P S A
XT3, 1 H SRR AV R BRI B v A T 2E B AT
& (Brennan and Orbach, 2020; Dixson, 2021; Fasel
etal.,2023), MIEZBAT HE REHTE, TE3)
YRy A2 B 3 R ACBE R . SR FE AR BL S, e
T S8 TAC 3 P VD SO e A B A R A % 2 A
A E R, A TC T ) 3 9 A A 22 B DA U R
AHAERAE 1 JC A BC IR 4, A2 C = DU 45 0 e XUy
56 N AC L HL 8 B I AE 25 8] F 52240 B R AR (Opie et
al. ,2012; M EE, 2014; Firman et al. , 2017; Rich-
ards, 2017; Dixson, 2021; Petersen, 2022; Cezar and
da Silva Evangelista Junior, 2023), 4 5 sh#¥) 32 Fic i
ML 5 foPE L T LA e 28, © AR Znat
SRR E (% E &, 2014; Brennan and Orbach, 2020;
Petersen, 2022; Sentenska et al. , 2023), {HZ, Hx
Y see i By AT A RO B =, ABOH R
Fo 43 R A2 AR A A 1 B0 sh ) v an ] v Ak 1Y
[i] # (Dewsbury and Pierce Jr, 1989; o1 ik = &,
1999; Dixson, 2021),

A2 e ABE A7 7 A ) 722 S e AR e oAy R X i e
5 e A2 WO ASE X1 TR 3 A R A TR AR A5 A L B T
FE L FR SN AR LRI IR A8 8 B A X RR
%5 (Dixson, 2012), EMZL WA CE LR, K
W5 A JC Wi 45 (genital lock)., A JC i 37 (pelvic
thrust), J& 15 £ X #fi A (multiple intromission), J&
T Z K HHKE (multiple ejaculation) ¥ /2 75 £ B 4 A
(prolonged intromission), I ¥ 4t 4 i 3L 20 4 19 22
P A5 =0 K] 43 M 16 1~ 25 7 (Dewsbury, 1972; Dixson,
2021), Hrr, JEARKIESY LA IH T

53, 10, 11 F112 287K (Dewsbury, 1972; ik =
4, 1999; Dixson, 2021). Bk (Macaca) E. 1 44
Wy Fp 25 Fh (Strier, 2021; Ghosh et al. , 2022), K43
fide ]z A N R KK/, BA ZHE 2
FESEERRHE, MEPEZ B R T AR YRR T
PRI RT 5 AT AR, SR U R e
$1 45 (single-mount-to-ejaculation, SME) 1 £ X €
5 51 kS (multiple-mount-to-ejaculation, MME) 2 Fif
25 AU (Thierry, 2011; Dixson, 2021). i 41 5% J& fas-
cicularis FPLHL ) H ARME (M. fuscata) #V3 0 JoBi4; |
Aash . ZCE G AL (B8 B8 A1 E s 1,
1991), RJ& sinica-arctoides FRA BT TR (M. arc-
toides) W RIL AT H45 . Al . BRI EHE A
5B RS (Dixson, 2012).

B (M. mulatta) 52 A SR o3 A el Tz 1Y
JENR KLY T, H AR 2 AR i 1
Z A BUAFHEVE DL SR AR IR G, MEVEZ 5 B
Jo T A, T ) 22 AR PR A S RS T AR
4 2 AR, DI H T i DA RE R G R A Al
B AL RERAE O B N AR A A TR B A Y
LAMEFHOCFR, PAF MR A A5 90 0C & 3™ 4%
(Thierry, 2011; H %75 %%, 2011a). Mk 5 H A
W BB (M. fascicularis) F1 &5 (M. cyclo-
pis) $i KK fascicularis Fp2H, 2P 2H 10 A8 B A =8k
HF5 10288, RICsids . Aaish. 2WIEA M
JeK i A (Dixson, 2012), SR, LAA: X HRE 22
Pie A5 =X (4 BF 5% 22 75 P SR i o P 3 45 1 S,
BARME AR P HIH 3 . 2RI AFHL
(Dewsbury and Pierce, 1989)., Wk 4L W (M.
m. tcheliensis) AL A SR 53 A5 T RAT L P Sy, 85T
PEFR Ry CORAT BRI A A b i Y B
AR (RSB, 2022). 324 1k, XERAT I BR
W) B AR T AR ZIAN, (HXTH AR Y
WAL R TR FR A (R4, 1998) DL B7 4
BRI P LSS (PR, 1990), K THFAM &
BB RS TTHEE A, EBib5iE%
PAh i LU 5E . Sk, AR SR T ARG
XFORAT LLBRAE [ 2 90 B AR OR3P DX U5 U8 1 e 1
DXCRAT LLBRAE 1 S FE T . AC Be ok B2 A e S AT
REAT TSR AL ST, DUB T R AT LU R
(M 2EBCAT IS EORACE RS, TR A X A s )
B E R
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1 BHRF %

1.1 WG HLS

AW 5T S R AT R R AT LR B R G B SR R
P BFIR R T HBIX (JB2F 35012749, 451200
41725"), ZARIIX AL T e A L P 38 A R AT L
T, A e E A R 1R A = B R At JE X,
W& 2RV E ], P ElEG R R X, XL
FBEIY, VK 600 ~ 1200 m; )@ KFETEE R
e, VOS], £ R, EHRE14.3 °C, 4F
YIREK B 675 mm, WKW TE 2, A BRALIR
b U o i L o N B S = 155 o ) N 3
M 35 563K 92% DI CREIIX A SCTT, 19965 1
FMFE, 2004).

2858 30 AR MRS, RAT LR i R AT LB
Bt 20 22 90 4R 19 24 2 000 H I8 E 245 4 000 H
(203, 2022). FFVR A Mp 1 H X H 20 120 80 4F
AT 1BESO R R R R EZREH X, HAlzX
S A 0 DX PR R AT LU A B AR 2 B4 5% WKL-1A
WKL-1B, WKL-2 f1 WKL-3 #, B KA EN
DUERS | ST AMEEY (K B4R ZAb,
BT AT B F h AT A H AR B BE R, anEE A
. FoFRHEPI R . RISRCE | BT AR S
P LA S 3 sl (LA I B &)y R R s R 32)
(R CTE, 1996; Lu et al. , 2007).

1.2 WFsxi4

AW 5T L WKL-1A By H b, % i IR
WLK-1 % (180 4% H) T 2017 4 BEIE i, 4k7K T
WLK-1 (8 32 B AT B ROMEPE AN, 5 B2
HHZBE AR BCE (29 120 H) 38 WLK-1B B (2950 2
Ko HFHRA, B, T, GIIRSFRE, X
PN A 2E AT S R RN O A 44 . S 8 X iR A
(1986) FlIH 2245 (2011a), X REP AR PEL TP 51 -
AERS R4y . 2018 4F 11 H 2= 20194F 10 H , % B
4G 92 HURRME o L b B AR B 31 K, B4R A
PE10 2, WEAEMNME 1 H, F4EANK28 H,
20184FEFH A 19 H, Bra-SestT-7 H,
BAEMENE TB F 2018 4F 12 A i HHAHE, e ahJo Hifth
EAE AT IS

WA EMEMER ) 2 5, MErE R B A A &
JEl AR AT A7 Z0R A5 5 IE AN B 2 (Thierry, 2011),
AT X DA H i o 2 5 R Ak T 0] 2 RS I 2 5

ZEMC, T AT e T A A AR 28 e S I T BE B B 2 5
EWE, PR DA BCAT B SRy X G2 0] TG i AT AT R
BAERAE . BEAN, BRAEAT R P R AR B 4 25 A T
B/ (NAE TE MEPE L 290 1 1 2. 9) (Thierry, 2011),
TEBE DL BGAT: B 1 Ay X6 G 0] AT R X A8 e BsF ] 1
XPHE N BT A AR e AT LS S5 A7 il s, DT
AR A R R AR . R T AT BEAEAEMEPE N A S
FEOMEMEACEC A IR S, AR PO M AR X 42 ]
RESE TR B, (B S L AR X 452 /D (Ruiz-
Lambides et al., 2017), & A58 LA WLK-1A B
N LA BN X 42
1.3 frA%diERE

WG] (2018 4% 11 H £ 20194F 10 H), T4
H 08: 00—17: 00 (& Z=MF B, 11 HERH3 H) 5
18: 00 (2 &0 B, 4—10 H), LI WLK-1A BEN
FRAEHEVE AT G2, FI)H £ 55 30 Py B 1 6 g A T
PEFEATAT MBI R . FEREAT NS AT ILBR
W PAEAT Wil (FZEZ: %, 2011b), FEAFHEL
P E (social grooming). R ki (following). & 4
(contact siting) . #AHC (solicitation), ML (anus-gen-
ital sniffing), %Z Bc (copulatory behavior), J€ &
(mounting) ST MR . FHorr, QSR A8 M S L
PICHR EPE F5 BT A o 4 7 E PR 75 3B 1 Fifi
SIAEELGE, SCHCEAE IC#E BLmly & AR I B4
SFPRG 32 R 1 B A B R T R AR MR TR S FL
A Wit 7 O [ Ak . B H I i U B Rl AL 3
BT HSAR I R TR A TSR, iz MATE
I 2 min WG [H] P55 MEPE e Az I 155 A2 T DU 3L
VERA R SX G, X HIFJE 10 ~ 20 min £7 4 5
FE s TS MENE AR R AERT 2 min 95 MM & 4R
J€ 5 B AZ WEAT S, WU 5 %o 2 Al P A O %5
T BE ML B A AR SR M . A PR R B4 7 a5
JE, TEBRERIRR T, B R 2 R N T A A e
PEARIEAT 2D 1T 10 ~ 20 min AYWEL . ILAh,
JAEF G WA RE, g A b il R RO B A
AH AL (HDR-AS50, Sony Corporation) #F 17 % il 5
1% . R #ESEC 5% (continuous recording method)
ISR EE , BT MR RS . S MY
ZEIF[A]

WESTI ], R AR A SR 935 4%, &
WLZEET ] 15 270 min, 2Lid 5% 2] I ES 5 32 Fo A7 A
1 049 %, [KRAREHEPE B T 2018 4F 12 J G 1Tt i
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iR, HICE AL AR A 545, SR HmMA
BAE A
1.4 Bise)E 2SR o g ke &R

AR GBI S8 ) R A AT O SR M AR B
HRGERERAZMEEYE, BRIF TizEY
FhAZ FLAT R 280 BB =M DG SCRk . 43 i 7E A B2 2
ARFE A 45805 R T Web of Science 1, LA
A B AND ACEERE X AT “Macaca AND
(Mating pattern OR Copulation behavior)” 43 |
F, DRI & B 8 Wy Fhag B AT 280 B i =X
(9 SCHK o K 2R B 21 18 A% (Chevalier-Skolnikoff,
1975), BB . BrE AUE B AR (M. radiata)
(Shively et al., 1982), H AWMk FGE PG 1% (M. thibet-
ana) (FERCEE A LI 11, 1991), WKEME (M. nemes-

trina) (Tokuda et al. , 1968) 7 ™Y Fh i 2E B AT A 2
BGH, WARSCHCHT ] | TCESEE R TEE L
BB, SHREIHE DL R s e At
1.5 Hdaab e

AT 5% 42 %48 F) FH Microsoft Office 2016 g 47 %%
PRV R, BUELISEE + brifE2E (mean + SD) J&
TN o MRYEFE T A LR LB P o B R KR Rt if
k5 22 SCilk (Kuderna er al. , 2023), LAJL P E 8%
(Papio papio) RANEE, 2 T A & B4 i i) £
GEEALRT (B 1); k4 SCHk (Thierry, 2011), FEHRE
BN o R 3B AN 4 A FE S WA A, UG T
ZEYMZEAER S X =ENEER . FH
o 50 % L X AT Ry R AT G, 25 S0 I
KN 0= 0. 05,

RGN cEoRfEl  EESEEL EERKEC SPRETK HisRREC Fdl AU SE3OR

—~ JLNESBESE Papio papio Copulatory Time of Time of Numberof Durationof Frequency Groups Social
pattern copulation  mounting  mounting ejection  of insertion style Reference
[ BRI Macacaradiata  SME 0.167 min 10s 1 - 17 sin—arc m Shi"ellgsezt al,
2.
[ JEPEHE M. thibetana SME 0.387 min 232s 1 - sin—arc i E&%{n@?
Chevalier—
LITHME M. arctoides SME 2.8min 168s 1 10s 64 sin—arc m Skolnielroff,ﬂiWS
53%MME ~ 0.142min 8.5s 1 17 Shively et al.,
BTEWE M. fascicularis 21%SME 41 min 6s 3 - 13 fas I 1982
] Shively e al.
12 min 4s 85 - 5 4
B M. mulatta MME 130 min 36s 119 1045 45 fas L K
N s study
HAE M. fuscata i REBUHERIE
f MME 82min 2s 106 5s fas R TS
. Tokuda et al.,
WRELHE: M. nemestrina MME  185min 955 8 - 2 silsyl i 1982

K1 RS T AR AR SRS RER AW ML th 2 RAR KR . SME: BB K ; MME: ZRIEESGIHE: sin-arc: sini-

ca-arctoides P2 s fas: fascicularis P4l ; sil-syl: silenus-sylvanus F ¢

Fig. 1 Relationship between copulatory pattern and parameters and the phylogenetic tree, group category, social style in seven macaque species.

SME: single-mount-to-ejaculation; MME: multiple-mount-to-ejaculation; sin-arc: sinica-arctoides group; fas: fascicularis group; sil-syl: silenus-syl-

vanus group

2 &%

2.1 AZCBCHTTT A

FE 4 3R B ORAT I BR A 52 BE FT B9 3R AT
(49.8 %, n=3166), MR MM &R Z 11T
AL FE R (32. 8% F116. 9%) . MR (14. 5% Al
7. 5%) FIHRAE (11.2% F17. 9%), 1 ke 1 %5 fi v %
B Z AT N B (5.2% M1 3.2%) iR R
(0. 8% Fl10%). &M, ZERCHTAT A 328 i MM AA
KAL (61. 8%) (Z—Hi=ikudk:, P<0.05),

2.2 R

A A B XS B ) (T R U5 1) o A e e 5 e
PERAECEAT AT A SIEIRR) f5, TEEshE A
Z BN AR LA ARG SR ML | BBk AE) T A
EEASHCIT , BV 57 B CES MEPE , DT FR e
B, 5 TR e 5 BT R e, M 22 5 Y
JhE A M ST PR f BH 25 T AR TC % i e s 3k
B, BEEmAMEEE . fEid A SR,
PEAS AR PR S 2L, Bl B ME AR & 1R
T, RIEWERLSHITHSEE, HE T K
e b5, MR — N ICE G (K2), #F
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ZECHT A2 HiLid B2 Copulation process S
Pre—copulation Post—copulation

JEEEMount | R e ¢
T 13 ¥
i ¥ ¥
L kemE y HoER BF | :
: #hi8 Erect ' Social grooming ¢ Dismount : TR '
i Social grooming ¢ KB Resting : ¢  Eatingsemen |
! H #3) Moving : ' :
5 BRBE Following i HHA Insert | ¥hZE Conflict : B : ﬁi’zbfﬁ% E
: - H ' : . ;]]a ) : Social grooming
H Contactsitting _ . ¢ ; jaculation ¢ !
: BP0 Solicitati i iz g 4 ; ! #R4% Contact sitting E
! icitation BF I ! P
| ! N e ; e :
; { Dismount Mount interval E '
I — [P, !
(3.6+0.05)s (104 £021)s
_ S (674+203)s P P N
T ne%e - n=876 T n=86
P —MB#[FI4 A mounting bout »
JE#[R]4 Mounting bouts (11.9+1.3) ¥ (n=86) —————
(7194 £433)s (n=42)
< (21£203)d(n=212)

B2 RAT I BRAGE— s B AT il R i

Fig. 2 Schematic diagram of a complete copulation of Taihangshan macaque

BT, RERGAEE FREK, F¥ AL+ F—BASTHINE, ME2FEITtaiE . ®4e

1.3) IR, Bl o Mk R B AR PR SR
TR ORISR S, JUH A SRS (I
HPORE VR L [ O S R ROIR) o AL S HE AR
i 2 HUE (92, 5%) [ AR RS W, ME R IR A EX
o TEfSa —AICE RG22 Wm0
PRI A R 23 AT R YE . I,
WEPE AR S EE R, B HEE .
12 YRS 115 DA K T IRGRG , #4 l— IR S8 2 1 58 id
R, MTBLEXT S R TR 2.1 d (BRifE T 28
2.03d, n=212, Jill. 1~11d). KL, K71l
B i) 52 B R T 2 OIE IS SR A

FFE 1], 90 St E] 1 049 YK€ 5 o 58 Fil 4 7
Hp, HrhEE S ACECA 86 1K, i A LI AL
(8. 3% RAT LRI — YK 56 24 1 38 il o Pt Fp 22 )
)4 (719.4+43.3)s (n=42, {EH: 190 ~13125),
SEE AR EEE KN (3.6 £0.05) s (n =963, I
Fl: 1~ 13s), T35 REE b RrLL (67.4 +
2.03)s (n =876, JuwHl: 11 ~5585s), FHEH
(11.9 + 1. 3) IRA REBA FIHFARES , PR R ITRG
FF2E (10.4£0.21)s (n =86, Jiffl: 4~165s), F
Y SPRE ] B At a) Ay (588. 8 £ 106. 6) s (n =4, JulH :
333~ 768 s).
2.3 ZBEATH

TE— R SER A B FE e e (K12), S 5%

KBS, TEFT LR 80 A BL G A7 v, METE N
HEMEFRE (5 19. 4%, T AEYE R M BRE AL 5 3. 8%
TS T R A AR S, L B Sl R B 1 o L
BN 18.1%. 5.0%. 3.8% F1 19.4%. 5.6%.
0.6%; (A 1BV S LG e, 1 OlHErE S
Wi
2.4 BRAEJE RS PR s oA = LA
ETRFWMKLTR . GR I ERFA G
¥, LER TR JE S o W A ) A T B X S S
Horf, R RS R e g A
5 43, B R 0 g e 455 5 2 A RN 2R e 3 Ak G
R GGG SBBHAH LAY E, (CEBEREEI T
DL Z R E B 5 (MME) 8k 3 (53%) HY 28 it A
Ko WNEZRLSECRE, YR E R, MMEZ#!
IR TERE B A 8 ~ 127K, Fhas KUK 7341 552 I
PR QA DT 5C RN EE I 5, A IR 4k 2 XUA i
FERE (T AT A B9 FpaT e M F MME &L, 11 fi
Fekn (LRI A i 0l it [a] T SME & (1] 1)

3 i

AT R, KAT IR I A Fo A =k 23k
EBE GRS A s — K SE A S Bl i AR AL 355 12 4 e s
WIEFREPRE, RSO (719. 4 £43.3) s;
ZRCHAT M DAL SRS, WS EL S 47 R W DA
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B AIRE 5 B R W) Fh i A B S B
TEME 22 5, S R KT KRG G/
WAV G, 52 RS AR AR &

EWC A E A VB S Y B BT AT R, IR
B SR TR R R I B A AR R SR Y 2 —
(Agmo and Morali, 2022; Cohen and Marron, 2023).
PEZE PRGN R, 55 3l ) v ERT 1A B B A
AH T, SO AR A S s A, R
B HR R Bk S B9 ME 7 (choosy female) (de Vries and
Lehtonen, 2023). AHFFEA B, MEVERAT ILIGRAR
SEBCHTAT A FE R, I H AR B X 3 (8] H
AL SR AT ORI C R, GRS H
A T B 22 Rk (M. sinica) W 5T 45— 2
(Tokuda, 1962; Chevalier-Skolnikoff, 1975), {H 52
TEARAE (1990) XF RAT LLBRE AC BLAT R 1 UL 45 SR
M, Al REJE BT S B A AURE AR &N (7 ),
HAF5E T3 1 R (AR 88 40 58 e B i AT %%
MR PEAT 3 T ARG B R G ML), o, AwF
FEEB, FCXASAR B 4t 2 BB AT R T o LA i
(49.7%), H EZEHMEMEDARAR, X 7T 8= HEPE
SR e A ¢ RV, BRI  A LB AT
R LRSS AL 2y, f5 6 AT I 1
“HEEA-IZE” L4 (Noé and Hammerstein, 1995;
Sentenska et al. , 2023),

EASRIERE . PEEBMIERT, il
B YRR 5 00 A 58 R GURRIE S Al AT AR
AL, . AJcmzh . RS AT A UL
T 2 RS 4 A FRAE A E 2h ) 9 38 BB 2 (Dews-
bury, 1972; Dixson, 2021), WK¥dbbniE, KA71ILHE
M i A2 BB AT I A 10 2578, R sg i A v
TPss . s, Z2UGHAMZIRHEH—2
WICEE SN, 2 18 5 B 3= R AT LBk i iF 55 45
M (A, 1998),

AHEFE AL T RAT LR A B A 52 e ao A8 O
T VBN LR Hr . B8, AFRAIR, B
AR KAT IR T3 22 D5 29 12 4 @ [ml 5 4 5%
B, HARRR S T 2R Sk AL, 5[
J& T fascicularis FEL i HABEARRL, HA 5T sini-
ca-arctoides FiZH 1Y B TC S SR 29 (8 J 5 A1 T 08¢
i, 1991). B ABFTE R, Bk ezl sh W fr 7
PR B, M A T Ak AT e S R LR ) 2
ZEHI% (Lodé, 2019; da Silva ef al. , 2023). HILE

ke, BRI 22 U N 5 RS 1T RE 2 O $2 T 32 42 1 i
ey sg o, sl B MErE D TR CZEWT BT
TR AT TR A TC A PR 47 S (Dixson, 2021).
Hyk, e 25 A S, ol ie 550 E
Mt S HR S S M EUIM G, 16 1 2KHEa X
el Y IS aw A D e N TR S S
(LA S R 5 1, T L BT S A L O 1o 2 4
A, B THEMEFRZE 2 WICESHHE" 1S 2ok
PLSEEIAT B0 D o 3 R B T E B Ao A v
hi F AL, IR AT RE AT A5 R AR GOME M TT i 2B W Rl
T M R L TR S S R AN P R T
WEMEERE, SEI AR — o BRSSO RS
GV B AR P A e PR g A R ) R T A
] 12 B TR AL 2, DTV b R A
T Pk 4 5 kL BE AR AE (Shively er al. , 1982; Calde-
cott, 1986; Thierry, 2011),

BOS - ST R T e 10 XA R O AT S R
13K RHERAT I ARG [ K 9 A AR P X IR
R XA SRV
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