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E R R X = XERR B E I EIESH
WRIE BV BRI AR

(1 PRFARAL R R A R SRR 2B, K9 410000) (2 FgARl RS R2EM RS, Kb 410000)
FEE: EEABAAN 6 MIRERN T, LR (Macaca mulatta littoralis) 252 XFRA R Z — . AWFFAED]
PR BE VR IX, il AN R AT, ARSI A JERE X KRR RN L S EC AL AR F Y AT T
TS, BERRIERE TR RS M 2S48 25 RRW . () BRI A 18 RRE, BEACT-R
INH (47,78 £22.51) H (JEH 16 ~ 79), B RMELL (EMME) A 12 1,57, BAEAMA R 1 2,47, WRAEAE R 1:
3.25, HOEAMEAL 1,08, BN 1 1.05; (2) SHRACHCALETE 10 A BIAE2 H, 11 A 28Rk ik 2 T ;
(3) M EF A 3—6 H, 4—5 A gy, SF¥ e b4 A28 H, A BT MECNSH 1 H, fnifE
K19 11 d, FRUMGEREON BT EEGEAA, FFE IR (4) FHEEH A 30N 66. 27%, FET-H N 1.80%, FhiEhg
KN 18. 09%, AHIFFELE R T S iz U5 XS BRI AE 2 L A7 R AR A ) 2 S A 5 B Stk 5080
SRR PR, FRRESSA; RPRERUDN; B, M
FESES: Q958.5 CERFRIAA: A XEHS: 1000 - 1050 (2025) 01 -0070 - 08

Population structure and reproductive parameters of rhesus macaque in

Wulingyuan National Scenic Spot
SHEN Chengye', YU Yang"', LEI Shuyao®, XIANG Zuofu™

(1 College of Life Science and Technology, Central South University of Forestry and Technology, Changsha 410000, China)
(2 College of Forest, Central South University of Forestry and Technology, Changsha 410000, China)

Abstract: Among the six extant subspecies of macaques in China, the Fujian subspecies (Macaca mulatta littoralis) is one
of the subspecies that has received relativeiy less attention. In this study, we investigated the population size, mating and
birth seasons of rhesus macaque in the Wulingyuan area of Hunan Province through field tracking surveys based on indi-
vidual identification. The results are as follows: (1) There are 18 monkey groups, with an average group size of 47. 78 +
22. 51, with ranging from 16 to 79 individuals. The overall sex ratio (male/female) is 1 : 1. 57. The sex ratio for adult in-
dividuals is 1 : 2. 47, for sub-adult individuals is 1 : 3. 25, for adolescent individuals is 1 : 1. 08, and for infant monkeys
is 1 : 1. 05. (2) Copulation events with ejaculation occur between October and February of the following year, with the
highest mating frequency observed in November. (3) The distribution of birth events is from March to June, with a peak
from April to May. The average birth date is 28th April, and the median birth date is 1st May with a standard deviation of
19. 11 days. These results indicate that the rhesus macaque in study area is seasonality and conforms to the pulse model;
(4) The birth rate is 66. 27%, the mortality rate is 1. 80%, and the growth rate is 18. 09%. The results can provide basic da-
ta for research on the ecology, behaviour and conservation biology of macaques in Wulingyuan National Scenic Spot.

Key words: Rhesus macaques; Population structure; Population size; Reproduction; Sex ratio

FRREGEA AR /NS S R AR S22 PP i L BT FRF MR A SRR 3 FhEsr
M2 — (Lawler, 2018), i ¢ v KA B[] o5 Fp 24 %5 Fh BE 2 %0 (Ménard and Vallet, 1993; Kumar,
WA A AR B (A RB:  E0) He i 45 . A 1995; Kuester and Paul, 1997; Tsuji and Sugiyama,
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BEETA: Wra Ml )RR H (XLK201924, 2021)141074)

FEE® N LRME (1998-), 5, MlLAFoTA:, ERMNGR KIS EIIIT .

Wi E R 2023-09-26; #EFHE: 2024-03-24

« M IHAEH, Corresponding authors, E-mail: yuyangjcl@126. com; xiangzf@csuft. edu. cn



14 DEARMERS « B PR XS XA A i 45 A0 A B 51 2 K 71

Kurita et al., 2008), A 27 3}j (Waterman et al. ,
2020; Francés et al. , 2022) %5, A, X FpHEZE
FA /N A 5 02 R A B R K 20 2 2R S N
A3 R R i O T H: (Campbell et al., 2016; Chen
etal.,2022),

Wi (Macaca mulatta) S J& T R H R
J&, FEA TR R AR X ) 24
%, TR AL 15° ~36°, A4 70° ~ 120° (i
A, 2018), FRMEAR @A (M. m. littoralis)
JETEFR E 3 A0 S B 2 —, 43 A0 T E
WAL VAR (R TESE, 19915 SKORAMLAE,
2006), AER _HE SR E A Y. HAbeE
BT o e S W A ) AR AR S A OG5,
FEBR A (Smith, 1982; Hasan er al., 2013), JLAE Tk
We (M. sylvanus) (Ménard and Vallet, 1993)., %5k
W (M. fascicularis) (Agoramoorthy and Hsu, 2006) .
REME (M. assamensis) (Murmu et al. , 2004) . H A%k
W (M. fuscata) (Itoigawa et al. , 1992) %5 . 1R Z W
FEARIE o [ A A ARG (S TR R E R,
1988; VLI AR, 1995; sKAHAF, 2002; =ik
4, 20065 BAUFVESE, 2015), FLHEN [ AR
1 b BE K5 294 150 000 H(Z Sk AT N A
1988); X T H AP HE 25 44 B A 5t A7 K it SOk a8
(MR, 19985 VLG 45, 1989; H5A 5%,
2002; FHZEA, 2011; B, 2012) K10, A
[ Hb DX R AE TR A . FPESS A . AT R 55 7 AR TR
25, BB R A (M. m. brevicaudatus) &
HYBT /N T 2T 28 B DA 1| P A (M.
m. lasiotus). TEALFN (M. m. tcheliensis) %5, &
AFF AR S35 RN B 5 6 00 (R A LA, 2021).

AHIF ST LA T 980 e g R DU DX A A
FEVE MRS, ZEASR U B Al |, 8 ) iR
B A AT A LB A Ty 2, X A P R 5 A R B
T SHEIAT T RIS, BAE T i 2k
YR E S RN R AR S R A AR 2R A
D5 T ) FERGERE, ik — 20 O R A BB B U
PRAERF AR

1 HR I *

1.1 WF5EHIX
F 5% Hb o5 A T 00 pE 4 X B TR XU X (JE &
29°17'~29°21", ZR%110°24' ~ 110°28"), ki

B TEALER, 1A 48, 1 km2, X PN 2R A RD e 04
R b B0 FR R A Bl T A i AL 38 5 A T AR TR
S 49 35 200 ~ 300 m, AR 1 262.5 m
(Yang et al. ,2012), 5T HLIX BOAEBE DL 7% 0
MR SS AR 32, W WA Rl AL G B 1L AR (Pinus tai-
wanensis). W& W] (Lithocarpus harlandii)., 7 #¢
(Betula insignis) . 1AW (Tilia tuan). ¥EHA (Carpi-
nus turczaninowii) . % ki X (Cyclobalanopsis mul-
tinervis). K2 AR (Cunninghamia lanceolata) F1 1 K
(Cupressus funebris); ¥ W Fh 4 15 2L AR (Davidia
involucrate). %I 5. %% (Taxus chinensis). #& % ik
(Liriodendron chinense) %5 (JFJAEIE, 2018),

AT b DX SV ety 2= XU e . IFSE A H]
AR BRI 2 234. 5 mm, RAFEAH PIANFER S, 4
StE2 AT A Y18 1°C, 1| AR
fi&, me6.2°C, 7HFE s, H730.8°C, &
HEd m URIA 40. 9 °C, FRAIRRIR N -2.9 °C. Bds
HRIET PR Bk (hitps://rp5. ru/).
1.2 BFSEXF R AEEE s

WFFERT G A R T B KU X R B R
SR EJETARETA . RAEIE . R
B 7 P50, R T S 8 48 55 FOULARR AR X I AR MR AT
RPN, 254G B R R HEA T I0 5%, JF X R4
MMEAT A o PR AR R, BRA 2 R0
RRAEAE 3 A Bl G5 00 4 O > 1R 9 B 3 ¢
FRo IR AR 5 TR L AT R RRE 2R X
g5, BURLAE AR (MEYE 4 2 DL B, HEPE S B L
b KRB, PR AR (M3 ~
4%, MEPEA~5%, RRIEOR, TR A ).
TR (M1 ~3%, iR ~4%, (R
AN, TR AR ). B (0~ 1%, KRR/,
HWONAE MEVE M B B IR B . AR AR
LA b, ol REE SR . KRR Bl
Ko 2 30 B4R D AR R BRI . P2 A E AR K
e Wy B AR A A bl A AR S — B TE] A4 BE
71 (Bolt et al. ,2021), WFsEHA], &I JLRME
A&, T HAEE SR S H AL k2
HEF (Nishida, 1966), PR 330 SEANAE SCH 5 R
MEAE

20224E7 H £ 20234F 6 7, MASRVGRIGERE 1A
PRSIt A | S F . ¥
UL 3 BE A PR 460 357 28 0 104 1o 8] A kg 2840 14 2
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HI . R4 b =1/ FITRBRBEREE 253, Hrp
JE UL B T A B Rk T, F 2 (] R S0 A e
B, MRE XK S NG B R R AR B A
H 3 B8 T-5R (Eisenberg et al. , 1981).

fift 4 5 0 SR vk RER B W BURE I (ALt
mann, 1974), (055 T RS el S0 T SR i
RAIASTCAT A, TRl e s b TR A X N HoAth
HoEAE A A T | B A ) RN A R S A A
1.3 Hdlsdb s

MG Eisenberg 25 (1981) Mk, LIWLEEHI N
B AR H IR, R R R AR
BT dER AT, R ERE A H L
A HIATP BRI bR 2 . A S ETH R AR -
Sfex

FHIME R M= S M)

HZE FB G Md = L £C @)
,_ S - (SR)YSE 1

Ik 5= S 5 ®

tRifiE: SD =V (4)

Horp, £ 5 R AR B B AL, O RO
5o LOWWEEHA P A A S BIGR B — 2 ) T e S
W BRI ET R R RE, g N T R
BB — 2 08 A T SR 58 B2 I Ak B
] Bt Z i o8 AR B RS IR B, C o R R 8K
(7 d), %M Caughley (1977) krifi, B M AEZ=5 1K)
FRUEZE/NT 30 d, ZYR ARG 2 P S
(W g R R VR R e | QUL i)
(Van Schaik et al. , 1999),

fifi FH Excel 2016 % & 46 470 20 % 21, ffi ]
Origin 202122, F|H SPSS (version 22. 0) 7 #7 4%
W, R 0055 A G g AR M TR A I R, R
Spearman K5 %6 22 B 45 I 5 A SRR KR
K W AURK I, P<0.05 M BEKFE, Hiskn
FE £ FRifE2E (mean = SD).

2 HRE

2.1 PR LRSS

FERFFE LI, o] LAFEG 18 AR R, 1T
860 HANMA, Ay 59 HUMRAMAK, dL9t919 Ho Bk
Mo A o A TR KA AR AR )T
SHMR . RER . EAKE. AR, KZEN

I X, SRR R /NN (47.78 £22.51) H,
Hi i KEFHAA 79 R, B/ EHR(UA 16 2

MR RS RAEREEL~9 R, P
(4. 11£2.32) K5 A& pAFMErE 4 ~ 25 1, 3y

(13.67+6.07) H.

HEVEAS AR 358 H, 29 5 Fh T 38. 87%; MEMEA
561 H, 25 R RE 61, 13% . % 1A b i 14 591 1
F1 s 157, BAFEMEMEYERILE A 1 2,47, WEAAE
TEMEVE I EE R 1 3,25, 75 A0 A e 51 Eb ) 1
1.08, ZAARMEMEMERILL R 1 2 1. 05, A B ik
PRI LT 2 25 5% (P = 0. 816).

FAFIS B MRS 22 R, BUFEAMA (354 1,
38.52%) > #H/DAEAR (331 K, 35.99%) > L%
(166 H, 18.09%) > KA (68 H, 7. 40%),
SRR, ARG 3N 18, 09% (& 1),

B i1 Mae
77tk Female

300 250 200 150 100 50 O S0 100 150 200 250 300

The number of rhesus macaques
Bl BRI XU BRI AT 1 45 7

Fig. 1 Age structure of macaques in Wulingyuan National Scenic Spot

2.2 AR R

5T X Bt 252 HOBUAE e, BFST T) kA:
H 167 HER, HAERN66.27%, WELWIE, 12
A3 HEERYT, TN 1. 80%.

2.3 B Az E]

g HAmE, A AR T 2023453 H 14 H
BJa— R A T20234E6 A 5 H, ARS8
84 d; HAEEREI—6H (K2), FHh4HY
(Mn) 4728 H, HAHMPAE Md) HSH1TH,
J S HRT.50, FRMEZESD K19, 11d (B 2. 73 4%
PR R B BB AR T B R, RS
ik AR
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209 fﬁmﬁﬁn
I 7 1
151 %

1A

37 313 320 327 43 410 417 424 51 58 515 522 529 65 612
H3 Date

B2 ke s IR R I X X 2 s 2 e 1) A
Fig. 2 Distribution of birth time of infant monkeys in Wulingyuan
National Scenic Spot during the study period

2.4 AHCH

DA B Y AL DX P A S AR Tl RN T i
TR R v AR AN AR B X R AT IORE , B SE
W B it S B S15 s, Horb B RS 2SIl & A 7E
10 HEIMAE2 H, sSFe AR e 11 H B ik 21 T
HRA MR KIATAT R (K3). AEBFHAIIR S
AR S R 22 B)AF A 3 IE A O (= 0. 31,
P<0.05),

300 A

AZFLHAIK Mating frequency

8

3

Ll

7 8 910 M 121 2 3 4 5 6
A4} Month
B3 R XU DX AR AR el ST S A A o B MRS T A

Fig. 3 Mating frequency of adult individuals of macaque group of

Forest Park Square in Wulingyuan National Scenic Spot
3 ittt

i R, BRI, g A
BAMETEAT R EBE PR XA 18 M HEIE,

11860 HUBRME AN A, LA K 59 Hoh Jm A4 v
A7 38. 87%, MEMEAA L 61.13%; ARBAEMAR
1t 50%, MR AIRNRE, W ST XORRAE AR ZE
FEENTE3I—6 H, NENTIEEHEAENX, 76K
PR

TERFSE LK, BRI RN 47 L, KT
kA AR L S A S 25 4 1 24 80 U (Southwick et al. ,
1996; AR SCIC, 1996), 7= T 5 g 15
DR V- B R E 2 38 H (VLiE 45, 1988a), LI
T 5 1L b DA B R 37 2 (FIR A, 1996),
IXAT e SR S M ] . AR B U R A G
XF H AR 5T 2 B0, A A /N5 6 8 b i
FEAE 5 25 TF M 6 ¢ £ (Takasaki, 1981), 7E Bk
WA ERIBSE, RN R /N 54 2 b T AR
A& (Makwana, 1978). B P WG AF B AR %L
s T HENE R RSB L R 50%, 3R
B R RES AL T & R B, R HL R AT A BRAOR 37 FD
B LI R BRAE AR S, AR AT AR BT AR A A
BABTZRNENR, FELRE S HEREEMR,
BRI AT LAAS F) TR K EHH & (Caro, 2005).

I LR, e TR R b A A A A
FEMEPERIEE A 1 2 2,47, 5T R NAAT B Bk
FRRE (12 1,67, ®HLSE, 2002), KAT BRI RREE
(1:2.72, Lu et al. , 2007) F1Ey R 11123 Fel kA% Fl
(1:1.5, KRIEF, 2019) FAFE2ER . ATLAEEHIR
B IR ANEE D BTG, A B PR AR L 1 3
INFEPE A, X — BRGE 0 J R T BB RAE
AR A2 B Y . B R b & AR S S 3
REN, BOLZA, LT H T (Kuester and
Paul, 1992; Saito et al., 1998; Chancellor and Isbell,
2008; Higham and Maestripieri, 2014), Jf H.ixX—#
GAE A AT 53 B0 b A 0 35 52 102 el At o o 46
WO SRR, X RIIZIM G SHRpe A A T A G

H A 3R R 1 PR B0 ) 48 AR Z — (Dun-
bar, 1988). X R/ J& AN [ R0 5, AR MEE 2
FATIFEAE 2R, IN—4E—JRBIWAE— A S (VLI
745, 1998b; Hsu and Lin, 2001; Fooden and Aimi,
2005). B PR BRAGE R A2 R (0. 663) /NTF R
TRAE (M. cyclopis) (0. 80 + 0. 21, Hsu and Lin, 2001),
BEE AL AP (0. 71 + 0. 26, Tian ef al. , 2013) Fl¥E
BRI VS AR (0. 77 £0. 14, JLIEA 4, 1988b), K
T HABRM (0. 57, Fooden and Aimi, 2005), 3% ] fig
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g A A P E ORI 2 DN R L AR A9 45 2R (Hil e
al.,2000). BIUIKRAT LIBRAE 2010 4F H A2 R B F T
K%, 7T fE -5 12 4 B T 2 K DA B TR P s A 2 A
FEHA K (Tian et al., 2013), [ kA% & 9 H A Hk
Mk (R4 A7 A M Fl T 2R o o e B0 AR R
fi% (Fooden and Aimi, 2005). A 5% #f 40 & # 434F
U A R T IO E PR A, 3K T A U R A A
B AR RN R . ek, B XA A
ZBNRWEIX., ARG IR R T T, B
T mEMALETIRZ T, AETISSEE)
YA A AL T ST B iR A . RS KRR (Gorilla
gorilla gorilla) fZLEFRIE (Pongo pygmaeus) T 42
SPBEAZEI B, (B2 H A b A R KRR
HIEATISR AL T 3R 52 38 IR Z T (Shutt et al.
2014) FRBEM A RIET B ivi— B TR 1 R/ R
oy Z MR (RE ERREBTMER . EHE B
2. OMEFLERS), A R {2k R A MEY) 5T S
T A 6 412 1 B B B 2R 1 B (Cyr and Romerro,
2007). SR A AR A R O3B R L B K ST R
Ha 50 ) 5 B AH G TER (B IR0 R A i A
BCER) BEHC, DTS M S0 0 K R M TR 3R L R 2 ) 1)
KA, SE HE B JE A A2 5E ) B (Sapolsky, 2005),
He ZAM i A= K A (Wong et al. , 2008), 2Bz IR
B e ) A SR, AR AT RE R I A e T4
T

BB IR R BRI JE T2 1. 80%, {I%
T T P TR R (3. 90%, VLV 4E, 1988b).
R AR B (13. 4%, Tian et al. , 2013), 5 ¥k
% (22. 1%, Fooden, 2001) 1 H A B (28. 4%,
Fooden and Aimi, 2005), 1. 2. Y RIESE
KR 2 X0 s W) R 280" A= %20 (Fukuda, 1988;
Hart, 2007; Rees, 2010). AR HELE Y2520 24
FRESEL, AR AR JETRAE, R
0 an ey 7= A= 520w H 15 3 AR BH 8 (Sugiyama and Ohsa-
wa, 1982; Fukuda, 1988). %Ik i) 4ili £ XU 1 7] g
SRR AT R IR E Z —, REE A
BBz I X AE RS R (Panthera tigris amoyensis) B 44
i, =% (Neofelis nebulosa) L ¥ME L & B H: B2
PR T G T 7 ke B A 2 XU o Bl 2 R AR (O 1 55
2019). Ji4b, BRAEFPREFE TR EAR ] g 5 A 2
TAENGURIE R BOR . EWHC 58 A K

FHG ST ER AR ERE R, SRR

A7 T 75 Be = 3L Ak b A v (1T B AH I B)) (Demas et
al.,1998), Wi, A6 AN RISy 2= M 20
A IR 7 X ) 9 U5 2 1 P A A SR BB B R
W% (Takahashi, 2002; Huang et al. , 2012), X F& J5Hb
X A YA R SEE SRR, I AR R 4L
SRR, {H A R ST A R B e
(FIREE, 1992), A#sErh, HifkitET3—6 H (°F
B&4 A28 H), A4S AL FR 52 2 ) 2
N —F ., LR S B I B R T R S Y
WP, PR 0 R A e B B A By 2
(Bronson, 1989). WAz K A7 L kA A 7E 4—5 /1
CE¥ha A 22 H), WRIFWZERDE, S 5RIEATG
F & GRAEEE, 2011; Tian et al. , 2013), R F
B LA T 4—8 1 (P e A 25 H), iz
BYFAEEE . RS, AT LAk s A i 7
FLHRIS B 2 098 3% (LIS, 1988b; FIR4E,
1994),,

AWFTE KB, B VR XUt DX A R b A AL
g FIbE, HA RN EERE, X
AL RE 5 A B e R Y R AR AR G
WF 5% 235 J Al Ay 2 — 25 488 7= AFF 9 b DX B A4 e o 7
S RN BIHRRAE , HE SR O A R A AR 4 P
W AR L TR AR, Wt R R i 47 o A=
A, AR FREMIEE T I,

BUSS SRR S5 I SRR TR A BILR TR B
X AU AT R T 5285

Sk

Agoramoorthy G, Hsu M J. 2006. Population status of long-tailed ma-
caques (Macaca fascicularis) in Singapore/Statut des populations
de macaque a longue queue (Macaca fascicularis) & Singapour.
Mammalia, 70 (3-4): 300-302.

Altmann J. 1974. Observational study of behavior: sampling meth-
ods. Behaviour, 49 (1): 229-267.

Bolt L M, Cavanaugh M N, Schreier A L. 2021. Lone males: Solitary
and group-living male howler monkey (A4louatta palliata) behav-
ioral ecology in a Costa Rican rainforest. American Journal of
Physical Anthropology, 174 (2): 201-212.

Bronson F H. 1989. Mammalian Reproductive Biology. Chicago: Uni-
versity of Chicago Press.

Campbell G, Head J, Junker J, Nekaris K A I. 2016. Primate abun-
dance and distribution: background concepts and methods. In:
Wich S A, Marshall A J eds. An Introduction to Primate Conserva-
tion. Oxford: Oxford University Press, 79-110.



14 DEARMERS « B PR XS XA A i 45 A0 A B 51 2 K 75

Caro T. 2005. Antipredator Defenses in Birds and Mammals. Chi-
cago: University of Chicago Press.

Caughley G. 1977. Analysis of Vertebrate Populations. London:
Wiley.

Chancellor R L, Isbell L A. 2008. Punishment and competition over
food in captive rhesus macaques, Macaca mulatta. Animal Behav-
iour, 75 (6): 1939-1947.

Chang H, Zhuang P D, Zhu S J, Zhang G P, Wang Y J. 2002. The age
composition and dynamics of population in Neilingding Island,
Guangdong Province. Acta Ecologica Sinica, 22 (7): 1057-1060.
(in Chinese)

Chen Y X, YuY, Li C, Xiao Z S, Zhou G W, Zhang Z J, Wang X W,
Xiang Z F, Chang J, Li M. 2022. Population and conservation
status of a transboundary group of black snub-nosed monkeys
(Rhinopithecus strykeri) between China and Myanmar. Zoologi-
cal Research, 43 (4): 523-527.

Cyr N E, Romero L M. 2007. Chronic stress in free-living European
starlings reduces corticosterone concentrations and reproductive
success. General and Comparative Endocrinology, 151 (1):
82-89.

Demas G E, Nelson R J. 1998. Photoperiod, ambient temperature, and
food availability interact to affect reproductive and immune func-
tion in adult male deer mice (Peromyscus maniculatus). Journal
of Biological Rhythms, 13 (3): 253-262.

Dunbar R I M. 1988. Primate Social Systems. New York: Comstock
Publishing Associates.

Eisenberg J F, Dittus W P J, Fleming T H, Green K, Struhsaker T, Thor-
ington R W. 1981. Techniques for the Study of Primate Popula-
tion Ecology. Washington, DC: National Academy Press,
135-155.

Fooden J. 2001. Systematic review of the Taiwanese macaque, Ma-
caca cyclopis Swinhoe, 1863. Fieldiana Zoology, 98: 1-70.

Fooden J, Aimi M. 2005. Systematic review of Japanese macaques,
Macaca fuscata (Gray, 1870). Fieldiana Zoology, 104: 1-198.

Francés V B, Spaan D, Amici F, Maulany R I, Oka N P, Majolo B.
2022. Effect of anthropogenic activities on the population of
moor macaques (Macaca maura) in South Sulawesi, Indonesia.
International Journal of Primatology, 43 (2): 339-359.

Fukuda F. 1988. Influence of artificial food supply on population pa-
rameters and dispersal in the Hakone T troop of Japanese ma-
caques. Primates, 29 (4): 477-492.

Guo X B, Wang Z L, Chen J R, Wang B S, LuJ Q. 2011. Winter and
spring food habits of Macaca mulatta tcheliensis in Taihangshan
National Nature Reserve in Henan Province of China. Chinese
Journal of Ecology, 30 (3): 483-488. (in Chinese)

Hart D. 2007. Predation on primates: a biogeographical analysis. In:
Gursky S L, Nekaris K A 1 eds. Primate Anti-Predator Strate-
gies. Developments in Primatology: Progress and Prospects.
Boston: Springer Press, 27-59.

Hasan M K, Aziz M A, Alam S M R, Kawamoto Y, Jones-Engel L,
Kyes R C, Akhtar S, Begum S, Feeroz M M. 2013. Distribution

of rhesus macaques (Macaca mulatta) in Bangladesh: inter—
population variation in group size and composition. Primate Con-
servation, 26 (1): 125-132.

Higham J P, Maestripieri D. 2014. The costs of reproductive success
in male rhesus macaques (Macaca mulatta) on Cayo Santiago. In-
ternational Journal of Primatology, 35 (3-4): 661-676.

Hill R A, Lycett J E, Dunbar R I M. 2000. Ecological and social deter-
minants of birth intervals in baboons. Behavioral Ecology, 11 (5):
560-564.

Hou J H, Qu WY, Chen L, Zhang H X. 1998. Study of the reproduc-
tion eco-behavior of Macaca mulatta in Taihang Mountains. Chi-
nese Journal of Ecology, 17 (4): 22-25. (in Chinese)

Hsu M J, Lin J F. 2001. Birth seasonality and interbirth intervals in
free-ranging Formosan macaques, Macaca cyclopis, at Mt. Lon-
gevity, Taiwan. Primates, 42 (1): 15-25.

Huang Z P, Cui L W, Scott M B, Wang S J, Wen X. 2012. Seasonality
of reproduction of wild black-and-white snub-nosed monkeys
(Rhinopithecus bieti) at Mt. Lasha, Yunnan, China. Primates, 53
(3): 237-245.

Itoigawa N, Tanaka T, Ukai N, Kurokawa T, Koyama T, Ando A, Wata-
nabe Y, Imakawa S. 1992. Demography and reproductive param-
eters of a free-ranging group of Japanese macaques (Macaca fus-
cata) at Katsuyama. Primates, 33 (1): 49-68.

Jiang H S, Lian J S, Wang J, Liu Z H, Feng M. 1995. Influence of
population growth stress on distribution of macaque monkey in
south China. Chinese Journal of Applied Ecology, 6 (2): 176—
181. (in Chinese)

Jiang H S, Liu Z H, Yuan X C, Wang H S. 1988a. The rhesus monkey
(Macaca mulatta) population dynamic and distribution at Nanwan
Peninsula of Hainan Island. Acta Ecologica Sinica, 8 (1): 86-94.
(in Chinese)

Jiang H S, Liu Z H, Yuan X C, Wang H S. 1988b. Study on the repro-
duction of rhesus monkey in nature, at Nanwan Peninsula, Hainan
Island. Acta Theriologica Sinica, 8 (2): 105-112. (in Chinese)

Jiang H S, Liu Z H, Yuan X C, Wang H S. 1989. Population structure
of rhesus monkeys at Nanwan Peninsula of Hainan Island. Acta
Theriologica Sinica, 9 (4): 254-261. (in Chinese)

Jiang X L, Wang Y X, Ma S L. 1991. Taxonomic revision and distri-
bution of subspecies of rhesus monkey (Macaca mulatta) in
China. Zoological Reserach, 11 (3): 171-185. (in Chinese)

Kuester J, Paul A. 1992. Influence of male competition and female
mate choice on male mating success in Barbary macaques (Ma-
caca sylvanus). Behaviour, 120 (3—4): 192-216.

Kuester J, Paul A. 1997. Group fission in Barbary macaques (Macaca
sylvanus) at Affenberg Salem. International Journal of Primatol-
ogy, 18 (6): 941-966.

Kumar A. 1995. Birth rate and survival in relation to group size in the
lion-tailed macaque, Macaca silenus. Primates, 36 (1): 1-9.

Kurita H, Sugiyama Y, Ohsawa H, Hamada Y, Watanabe T. 2008.
Changes in demographic parameters of Macaca fuscata at Takasa-

kiyama in relation to decrease of provisioned foods. International



76

ik

S

45 %

Journal of Primatology, 29 (5): 1189-1202.

Lawler R R. 2018. The International Encyclopedia of Biological An-
thropology. London: Wiley, 1-2.

Lehman S M, Taylor L L, Easley S P. 1994. Climate and reproductive
seasonality in two free-ranging Island populations of rhesus ma-
caques (Macaca mulatto). International Journal of Primatology,
15 (1): 115-128.

LuJ Q,HoulJ H, Wang HF, Qu W Y. 2007. Current status of Macaca
mulatta in Taihangshan Mountains Area, Jiyuan, Henan, China.
International Journal of Primatology, 28 (5): 1085-1091.

Lu J Q, Tian J D, Zhang P. 2018. Advances in ecological research re-
garding rhesus monkey (Macaca mulatta) in China. Acta Therio-
logica Sinica, 38 (1): 74-84. (in Chinese)

Makwana S C. 1978. Field ecology and behavior of the rhesus ma-
caque (Macaca mulatta): 1. Group composition, home range,
roosting sites, and foraging routes in the Asarori Forest. Pri-
mates, 19 (3): 483-492.

Ma S L, Wang Y X. 1988. The recent distribution, status and conser-
vation of primates in China. Acta Theriologica Sinica, 8 (4): 250—
260. (in Chinese)

Ménard N, Vallet D. 1993. Population dynamics of Macaca sylvanus
in Algeria: An 8-year study. American Journal of Primatology, 30
(2): 101-118.

Murmu A, Chaudhuri S, Mazumder P C, Talukder B. 2004. Status of
Assamese macaque, Macaca assamensis in Darjeeling District,
West Bengal, India. Records of the Zoological Survey of India,
103 (1-2): 33-41.

Nishida T. 1966. A sociological study of solitary male monkeys. Pri-
mates, 7 (2): 141-204.

Pan D, Wu B X, Zhang B, Cui S, Zhang Z Q, Hu X H, Yang D D.
2019. Preliminary survey on mammal and bird resources using
camera traps in Wulingyuan World Natural Heritage Site, Hunan
Province, China. Acta Theriologica Sinica, 39 (2): 209-217. (in
Chinese)

Rees A. 2010. The infanticide controversy: primatology and the art of
field science. Animal Behaviour, 80 (5): 943-944.

Saito C, Sato S, Suzuki S, Sugiura H, Agetsuma N, Takahata Y, Sasaki
C, Takahashi H, Tanaka T, Yamagiwa J. 1998. Aggressive inter-
group encounters in two populations of Japanese macaques (Ma-
caca fuscata). Primates, 39 (3): 303-312.

Sapolsky R M. 2005. The influence of social hierarchy on primate
health. Science, 308 (5722): 648-652.

Shutt K, Heistermann M, Kasim A, Todd A, Kalousova B, Profosouva
I, Petrzelkova K, Fuh T, Dicky J F, Bopalanzognako J B, Setchell
J M. 2014. Effects of habituation, research and ecotourism on
faecal glucocorticoid metabolites in wild western lowland goril-
las: Implications for conservation management. Biological Con-
servation, 172: 72-79.

Smith D G. 1982. A comparison of the demographic structure and
growth of free-ranging and captive groups of rhesus monkeys

(Macaca mulatta). Primates, 23 (1): 24-30.

Song C S, Qu W Y. 1996. Scientific Survey of Taihangshan Macaque
Nature Reserve. Beijing: China Forestry Publish House, 56-105.
(in Chinese)

Southwick C H, Zhang Y Z, Jiang H S, Liu Z H. 1996. Evolution and
Ecology of Macaque Societies. Cambridge: Cambridge Univer-
sity Press, 95-105.

Sugiyama Y, Ohsawa H. 1982. Population dynamics of Japanese mon-
keys with special reference to the effect of artificial feeding. Fo-
lia Primatologica, 39 (3—-4): 238-263.

Takahashi H. 2002. Female reproductive parameters and fruit avail-
ability: factors determining onset of estrus in Japanese macaques.
The American Journal of Primatology, 57 (3): 141-153.

Takasaki H. 1981. Troop size, habitat quality, and home range area in
Japanese macaques. Behavioral Ecology and Sociobiology, 9:
277-281.

Tian J D, Wang Z L, Lu J Q, Wang B S, Chen J R. 2013. Reproduc-
tive parameters of female Macaca mulatta tcheliensis in the Tem-
perate Forest of Mount Taihangshan, Jiyuan, China. American
Journal of Primatology, 75 (6): 605-612.

Tsuji Y, Sugiyama Y. 2014. Female emigration in Japanese macaques,
Macaca fuscata: ecological and social backgrounds and its bio-
geographical implications. Mammalia, 78 (3): 281-290.

Van Schaik C P, Van Noordwijk M A, Nunn C L. 1999. Comparative
Primate Socioecology. Cambridge: Cambridge University Press,
204-240.

Wang J, Feng M, Li Y H. 1996. The study on population ecology of
Macaca mulatta at Longhushan Nature Reserve, Guangxi. Acta
Theriologica Sinica, 16 (4): 264-271. (in Chinese)

Wang J, Jiang H S, Feng M. 1992. The distribution and conservation
of rhesus monkey in Wuling Mountain area, northwestern Hunan.
Tropical Geography, 12 (1): 65=70. (in Chinese)

Wang J, Jiang H S, Liu Z H, Feng M. 1994. Feeding habits of Ma-
caca mulatta in tropical and subtropical forest. Chinese Journal
of Applied Ecology, 5 (2): 167-171. (in Chinese)

Waterman J O, Campbell L A D, Marechal L M, Pilot B M. 2020. Ef-
fect of human activity on habitat selection in the endangered Bar-
bary macaque. Animal Conservation, 23 (4): 373-385.

Wong D L, Tai T C, Wong F D C, Claycomb R, Kvetiiansky R. 2008.
Adrenergic responses to stress transcriptional and post—
transcriptional changes. Annals of the New York Academy of Sci-
ences, 1148 (1): 249-256.

Yang G F, Tian M Z, Zhang X J, Chen Z H, Robert A L, Wray Ge Z L,
Ping Y M, Ni Z Y, Zhen Y. 2012. Quartz sandstone peak forest
landforms of Zhangjiajie Geopark, northwest Hunan Province,
China: pattern, constraints and comparison. Environmental Earth
Sciences, 65: 1877-1894.

Zhang R F, Wu C F, Chen T, Zhang J, Zhang P. 2021. Morphological
characteristics of Macaca mulatta brevicaudus. Acta Anthropo-
logica Sinica, 40 (1): 97-108. (in Chinese)

Zhang R Z, Chen L W, Qu WY, Chris Choginns. 2002. The Primates
of China: Biogeography and Conservation Status. Beijing: China



14 DEARMERS « B PR XS XA A i 45 A0 A B 51 2 K 77

Forestry Publishing House. (in Chinese)

Zhang R Z, Quan G Q, Zhao T G. 1991. Distribution of macaques
(Macaca) in China. Acta Theriologica Sinica, 11 (3): 171-185.
(in Chinese)

Zhang Y Z, Quan G Q, Lin Y L, Southwick C H. 1989. Extinction of
rhesus monkeys (Macaca mulatta) in Xinglung, North China. In-
ternational Journal of Primatology, 10 (4): 375-381.

Zhao HT, Wang C L, Wang X W, Li B G, Wang KF, Li T C, LiJ F, Li
C L. 2015. Distribution and population status of Macaca mulatta
in Shaanxi Micangshan National Nature Reserve. Acta Ecologica
Sinica, 35 (17): 5632-5637. (in Chinese)

ZhaoY, Wang ] B,He Z L, Yu W H, Lu S Y. 2012. Population struc-
ture of wild Macaca mulatta in three different regions of Yunnan.
Acta Theriologica Sinica, 32 (3): 203-208. (in Chinese)

Zhou F F. 2018. Assessment of eco-tourism impact on landscape ecol-
ogy in Zhangjiajie Nature Reserves in Hunan Province. Journal
Zhejiang Forestry Science and Technology, 38 (2): 21-28.

ZhuY, Lu Z Y, Li D, Wang Q, Su H J. 2019. Population dynamics of
semi-free-ranging rhesus macaque (Macaca mulatta) in Qianling-
shan Park, Guizhou, China. Acta Theriologica Sinica, 39 (6):
630-638. (in Chinese)

hfitoRe, TRFE. 1988, BN R M A0 . BUR S04, &
22540, 8 (4): 250-260.

LR, W, AL 1996, )T TR RN BRAGERN I A S ARAE . 28
i, 16 (4): 264.

FR, VLA, . 1992, WAPGILEREE L DB B 5 R AR
T, 12 (1): 65-70.

FIR, VI, XUPRIT, DA . 1994, HA — B ZR MR R I 1Y &
P REHA AR, 5 (2): 167-171.

FIZEZR . 2011, A RAT LLBRA A0 R A A5 A Ak 2 44 . RS MT: 5408
PPN U7 e A 7o e

RUR, AR, 223K, SEUGZE . 2019, SN ES 1002 bl 2 HF 4R SR AbE Y
FREShAS . BEIEIR, 39 (6): 630-638.

VLR, XUHRWT, 25 A7, TH#fiZE . 1988a. MG FE & V5 I Mk
(Macaca mulatta) R B BCRE B 38 B 4y A . A %4, 8 (1):
86-94.

VLU, KGRI, 725 A, Fwkizk . 1988b. W pe i i 7524 1 P 2L e
PGS . 4254, 8 (2): 105-112.

VLU, XUARIT, WA, Fihk. 1989, 15 5 B ARk (Macaca
mulatta) FREEZEAIIFGT . H22Ad], 9 (4): 254-261.

YIRS, Zfdt, T98, XIRIA, S . 1995, AEpg X A\ 1 73K
XBRAE (Macaca mulatta) 53 A (952 . B FAEZS 224, 6 (2):
176-181.

ZEpb AR, FHES, FAKE . 2006, TR B A R B VR A AL
UL ZRAEMOT T4 . LREE RES A S e . AIC: &
BBl A s i, 129-135.

AWK, BTG, 1996, KAT BRI [ AR X Bl 255 44 . bt
rEMO R, 56-105.

TRSEHL, AR, BRSE . 2006, JRAE R 78 R A9 4045
11 (3): 171.

KA, BEa7 A, B 3CTG, Chris Choginns. 2002, HE 5 K244 1
T E AR a2 . BUFERIRSE . dbat: b ARl A
Teatiml, (IR, BRI, TRAS, TRMG . 2021, T R R A TR 25 22 B

HAGRME . AR, 40 (1): 97-108.

JAFEFE. 2018, AR ASHREFF L X SR R I A SR XA SRR S 1Y
L RUERZW . Wi iAol RHE, 38 (2): 21-28.

B, Tk, A0k e, @ SOE, BIhSE. 2012, 2R =4l X EF A R
MBI FIRELE A 23 BT . 228244, 32 (3): 203-208

WIGE, TR, T, 220EE, TS, R, FRIE, 5757 .
2015. BREVEAA L IR A SR AP XRAGE 1) 43 A SRR B it 14
. AR, 35 (17): 5632-5637.

PEVER, BESCTE, BRFT, SRLL4E . 1998, KAT ILBRIE S50 A A8 47 B
g% I, 17 (4): 22-25.

SSAEE, TR, BRA R, BRA R, AR, 4. 2011, WERAT
I E RO B & TR RS, 30 3):
483-488.

ok, FET-of, AR, SREE, T2, 2002, AR AT B BRAGEFD
RRAT IR S5 I B R e fadhe . A 2523, 22 (7): 1057-1060.

Pt e, TR, i . 1991, W EBRIE A2 K oA . shi - if
7,12 (3): 171-185.

BELOE, AR, SKMS . 2018, EARGE A AT T . B
i, 38 (1): 74-84.

WESE, SR, akok, I, kAR, SEAE, EEtE. 2019, aRpE
T SR MR 5 2 RPN LLAMHBL D W . 2
24, 39 (2): 209-217.

PSS



