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BERENMENES s HIRK
O  JRE MsiE LT

(AT B U A R ORI S0 %, M A B S R S R SR R, W IR R AR E A B, 1 571158)

WE: Bl Macaca mulatta) 523 F 9 E R I AN, R BIE (M. m. brevicaudus) 7& ZH)FTE T [H 51
AL RAC)— A, HAT R MAENGR 5. A7 QUG R B B A A0 R SCRRIC A0 T 30 FF AT . AT
LF M ORI R, R T T R AR A A S AR BRI A . 2021 4E 6 HE 202312 5, 45& 0k BER
G Uy el AN SEH R B AR 25 G (07 2, R A R A B R R A AT R, AR (D H
AW 5 AR TS A 204 DN ERIRZ) S 100 ROBRARAN 1, I SO 1 23 A1 Y0 L AS R I R I TR 1 1%, R B TR
Bl X ) MR BB A 0N 25+ 1) R, R E 6 AN BRI AR iR /N s (3) H 4 A (1 2 () B B
AVGERERAEARIRTS, R A 8 A AT KA (4) AT 304K, I BB 1) 20 A S ) B2 AR 2 4t /N s, | 35 4TI
18 BT 4E ] H BT 104> (5) 96. 1% MG P BRME A AR AR VR T3 AR IX o S0 o O AL (1 B B A
MAeSE L B MR — . SRAAINA T A S IR AN AR 55 I 2 W rl e A 77 10 2 By

KRR MR R, BoE A R
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Population sizes and spatial distribution of Macaca mulatta brevicaudus

in Hainan, China

CHEN Guangle, XING Lu, DU Wanru, REN Baoping’

(Ministry of Education Key Laboratory for Ecology of Tropical Islands, Key Laboratory of Tropical Animal and Plant Ecology of Hain-
an Province, College of Life Sciences, Hainan Normal University, Haikou 571158, China)

Abstract: Rhesus macaque (Macaca mulatta) is a second-class protected species in China, and its subspecies the Hainan
macaque (M. m. brevicaudus) is only found in Hainan Island, at the lowest latitude in China. Information on population
size and spatial distribution of this subspecies dated from 30 years ago. It is urgent to obtain population size and distribu-
tion as the baseline information for the sake of conservation of Hainan macaques. From June 2021 to December 2023, a
systematic survey of this subspecies was conducted via literature, questionnaire, and field investigation. We found 204
groups (5 100 individuals) of Hainan macaques inhabiting Hainan Island. These groups occupied less than 1% of the is-
land area, mainly in the southern mountainous region. The average group size of the Hainan macaque is 25 = 11 individ-
uals, which is the smallest among the six rhesus macaque subspecies in China. Eight isolated subpopulations of those
204 groups were identified based on their spatial distances and living status. Over the past 30 years, the distribution
range of Hainan macaques has markedly shrunk, and the number of counties where the species has been recorded re-
duced from 18 to 10. About 96. 1% of the macaque groups are now restricted to nature reserves. We suggest those isolat-
ed groups should be paid more attention for the sake of conservation, especially the group in Wenchang. Strong human
disturbance, habitat degradation, and habitat loss are the main threats to the survival of Hainan macaques.

Key words: Hainan Island; Hainan macaques; Population size and distribution; Survival threat

A B (b4 18°10' ~ 200107, K& 10 3 4F) BRI K AR I 5 KBt 52 42 B 25 08 1% (AT &
108°37" ~ 111°03") = HH i (FEASA 100 JTAER %5, 1996). 5 & kb v B A2 5 4l X, 1 AR
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33 900 km?, R S PUTEEROK, 5 R A RS
6] () PR AE i W, B S RGN ) T 4
HAG IS WE 55 M Ry vk SRR R (R R %,
2009), M3 DA AR E MR A7 A B 05 AE S RS
FXT L a5, 5y 2 BNAN RS S T4 (R aRE M
IR, 2023). MRS 5 A AROM T BN A1
2 1A AR 35% T RS A — 22w 1 4% (B
{45, 2001; Chen et al., 2018; HBRE%, 2022),
N HHE R & Fndnk i fh g i SF T AR R i
AT, U H R JE IR A B AR (Chen et al.
2018), AR LA K AR T5 % A4 Bl 7, HIEDL
BIEAR . RS2 POl 3 (RS, 2022), IF
R A S R AF RS .

e (Macaca mulatta) 53 i 30 B A% ) (b 46
15° ~36°, ZRZ570° ~ 120°), 23 1A= 207 43 A5
BI;CMRKEHY, EEHA T I (Fooden,
2000, HRAEBELE A PSR A EREE AR TS, AnARAR
TENGE [ AR PRE RN T . S A N1 SRR A

% (Fooden, 2000), 17 FLJH:APG £ 1) 1 4406 J3E 85
JEARK (250 ~ 4 100 m) (FEZLILAF, 2018). KRN
WE G E SR A S, A e MR, JIVEIE
(M. m. lasiotus), HEICIF (M. m. tcheliensis) .
PR (M. m. vestitus). fREWFN (M. m. litto-
ralis). WG WFP (M. m. brevicaudus) F1E[) 2 IV Fp
(M. m. siamica) (B3 SC5F, 2022), N4 E
K, WFRAEE 25 &, KBV FETT N . B
BEEYFRE T HATERKESR B F T,
1991; JEAESE, 2017), BRI HE 2 2540 Sy i 7Y
(R0 28 22 I 22 S, O e 9 7 A A ) o R AR AR
BAE . Ve p RA ARTRE N, TEMEF AR TR 6. 3 kg,
WEPESE-HAK 5. 2 kg (Zhang et al. , 2016).

M rE 5 5 RBE PR, 5 B0 s R B AR
(] 9 28 3 v B, fR O s AR B SR (AT R AR
1996). 1 Fa BRA Al T B 2 b B Ak v 5 5 43 25 4
FH— AR (Zhang er al. , 1993), HAZ . 5
e A Y 2e B SCAE R BB, HAE 38 R
Hi B3 A $5 B 2 ) — AR A B W 7RI ) 45 5
KVE (RATILAE, 2021), HEHrEIcEk, W s A
WHATHIX R =Wl (ZWids, 2001), Hu
FHIHT R, 2020), AT CCEEE, 2000), T
i GEAF R, 2009), T (TR,
1994), AVE (AR, 1992), BILE (BT

&, 2019). SRARE CRAEE, 2002), BihE O
LR, 2020). BRAKE (BRKEE, 2007) Fiffss
B (s B, 1997) SR B AT, (BICHEAKRS
ZITRIVA= Rk o (= SN o £ /v I Y AW ) IR (3 Ea
W R AER )z, BB, JLTPEfmae
25 5 (kA TR AR, 1988 WRIERIE R,
1991), B A tHad /N 4R, BRARAE 20 4 8] 5L
20 00045 H 28 R R ZE 4 000 H A2 47 (B itk An
T AE, 1988). AH EL Pk A HAh 5 AN BRAE T R
XoF v A A ) 0 5 A T R Y R ) AR — PR Y R
O (VLM S %, 1988a, 1988b, 1988c,
1989, 1994, 1998; Jiang er al., 1991), & It =
A, XF 8y DN AR A A A 1 BB RN o A RO LT 8
EEH.

T T A A Y b R S R G Y TR AL R 4y
XTARMAER RGN GERE TR, LY R
TR BT EE R IE RN, &
SR o)A w1 ST B E 2R ] (Chapman and
Onderdonk, 2010). K T LRI FRBEGTIR, H 1965 4
L 5 Y B SIS S TR S L ke R
WHEZANARBP X, SRPXEER AR
AT AT S LR DX Y B (R Bt L 43 R AR 0 5
EAGE . EMER _HE SR, %
P2 6 P R DB L A B AE AR RS AR R
JETT ARG AR 4 T A Y At AR 42

ARG FEZH M (1) 21 RS X 5
LB A AT — IR AR A (2) PR
T B BRAE P A RN 28 (R 0 AR IS O 5 (3) 223aU%
I 30 4F K 1 43 A1 AR E A TR AL VTAR

1 HRFE

1.1 W5 HLS

Vg B 5 A DASE N M e 5 7 AR R R, P AR
B, K. M, JCE O, g R S
LIRS (TR AZEE , 1957), EEA W ARFE
T FG Ll R K08 = K bk (8 BN T BR A
2011), HrRAR IR 1867 m, SRR & i
[y & Wit N e = R O s R Sl R TR
A LT, BRREEHIN S (KRR, 2020), 1
S AN R BV M TR, R
S 22~27°C, 5—10 HAWZ, WEEH, 4
ARV IR GRS, 2001), TS A W,
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ISR, AU E (BIKE, 2006), H
SRATL A A 45 P R AR . SAF IR . F Sk AR
&, FES AP AN TEFEREHESR
ML RPE AR, EEE T LR LAY S G R
4 2022),

1.2 ik

1.2.1 SCERBERMG R 515 B

T o 22 YT W) 4% 2R 4 K E e R SR AR T R
(o Anic s, O e Hh A U U i R B A1 43 A i
S, MR B A BT AR (AT B X R 45 . 26
AFREEE L T4, 2023), [RIBT45 445 1T & ic
BIEBHITERES.

RO EILSE . EN TR AR, SR
B 5 L R (WGS84 kbR, 2022, thEF}
22 B O R AR AL 2 58 b, JE a0, https:/
www. resde. en/) FEAT SN 55 . T R HRAGE H R 3
FEE M 1000 ~ 2 300 m (VLI A5 45, 1988a), #i)
ArcGIS” Desktop 10. 8 #1415 (35 B A5 R Gt
5% Ff Esri, 2018, Redlands 7, 3% [ fin #) € 1L
M) FEE 3 000 m x 3 000 m A4 4% 7 25 76 W R 5 H
THLIE b, 34256 4 A%, T FH ok 46 34 252 11 D) A
TR O AR5 Ml BT B 1 A [ SRR 1Y A3 ]
B AT IR L =1 NS w7 N A
1.2.2  yilnii4s

R FH 0] 2 V] A Ay (] 9 0 2F 25 4 =X 05 1R
B, B8 SR AR B 43 A 3 LR VD kb L, IR AE
Hi P A% B — b, DA /NI 2 R R
B S M PR A TR AR . SR JE R, TRA
Vg B A 0 A DX 35N AT BORE A B SRR X, LU
b A BTGRP XA AN B R R R, it
— NV IR M X R A TE . R R
BE 8. R, JESRZUTE AR . i
WHITE SR CRZG . . Bt . SRARHET 48 .
T Be) 45 B LA AR IO A 1 3l % v mig A A 44 3
TP . BEUTIRICTE, 456 CHkic 00
Bt o A A5 B, #E— 204/ NI B S 3 AR
PRB 53 A J5 L, 455 T e e 43 A A B v ) A
FERUFIHLIE AR, e 2 A0t S R ) A S R A 0
KL .

1.2.3 SCHbiE 4

2021 4F 6 F & 20234 12 A, % 5 4 85850k

M B 43 AT VB R AT S M R A o AR YR R A M T

il 20 ~ 1700 mo A DR SR B B8 A B 701 ARk
Sk, FEIEASCHLUR A ET, XA S5 S R A
N G TF e B AR A O vk SR e Rl . TERE IR,
K 07: 00 FF LR A, 17: 00—18: 00 2551 . Wi~
0 SR AL L BRI S R 1 km [R] B 08 A S
459 8 7 7 Hb R A% 1 19 B 25 S5 T Y B
Wik, fEA T R b, AEE G2 200 m BEHE
— TP R M AT A0 T 5 min B9 W WLEEJE R A
O, FARMA ML ELEE 3R, NRIEA TR
ANFE R ICSEMERE, [FIEER A GPS Box 414 (/MRAF
BEARGRAR, B, MAV2.8.0, 2020) ids%
WA AT IR R (FFSCAE, 2021) Y4l IR
G, Il sk BB R AE G B, 1 1 4 BT Ore-
gon®750 GPS #& P A s M HE A Hb B  (Ch e —
skt X, A LG EEE JRIRE BN RS
D7) TRV 5 2 B R R IRF ] . A6 0 v AR 1) 5K
L AR -PE AL . AR SRR AEE R . BRI
AH SR R A 2 B . e BB A T TE) L R
ML E, DU B R N AR 1 A i -
P S A 0 5515 B 55 % B A2 00 sk B B B A T S B
(ZE3CHREE, 2019), & IE T HAFE & 18 e A A
R

225 R A AR AL A PR TR 8 s o R Wy
B (BRI A, 2018), MR B R 4R
WA ks B (<12, HER (R ~
34 MR~ 4%, WRAEME (MEME3 ~4 % | I
W4 ~5%). MRS (B >4 % . M\ >5%).
SIZ 8] A R X6 VA P A R A v ) A A A 1 A S
FIW LT B RN, AR 5,
T AR MERR 5T 5 D AR AR B AR X A /N HL AT
Wk H 2R A, AL IS, TR TR
, (EPENVRRAE R W5 SRR A AR LA T A A
HAEREZ R, HEEAREEAAETEARE,
MEMEZL L A R, HARFLLEE . Bl AR
FHE AR RS, R R R, i A A FL
KIESAUIR2ER, MY %266 H TR
B AT DL (B R B A4S, 2012),
1.2.4 %dasab s

H5 T AU SR AR B GPS 7 25 A Are-
Map® (35 [5 4 555 & Ge il 55 Fr Esri, 2018, Redlands
i, SEEINAFREE M) HiE, F13 000 m x 3000 m
RS AH S, THECEEAS IR PN B A AR OR B — >
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DR e T AN [ BEZSCHE BR A AU o Fi BRI AR oA Y
AT, RIS ORI, B A
IR AREON 0 B R K (24 1) ER 73D 14 B LA
Horbr 0 7R IZ A v B T R AR AR 53 A o TR
FEal b, SR AR 43 A1 TN 43 A1 A5 B W T P A
HERTE U g 5 19 23 0] 40 A REAE, BVAf 2 L J2 BE L
A SR R A, A7 4 R 3 AN il AT
g, MR BN E TR A, 2 TE T
LA .

AR A T INFEA G TR 5 R AR S 80k 5
J7 35 W B R 7 KL 58 AT Mann-Whitney U K 56 52 B, o
BAREA A 50 T LCE BT A M rE R A F SR AR RN
() 25 Stk o % T A A O AR AR 5 O TR
P A A0 B AR R /N B 22 S5 MR FH B R ANOVA 43
B, DA A TP XA A R /N s o DA
gtk g B 4 1 #f IBM-SPSS®26. 0 (SPSS,
Chicago, IL. , USA) #1 Microsoft Excel *2010 5¢ ¥, ,
U6 1 E K o= 0. 05, XUMAS S . KRk H A
YI(H + #3UEZE (mean = SD) £IR .

2 &R

2.1 TSN

20214F 6 H 2 20234F 12 7, dLsziiiidr 17194
FTBOR A 124 A ARG X, 2k HL IRl i R0 2
M3 421 0y, ViR YA BT B SRR X A
BAEso N, &4, bk R EERACKE N
ol R A, B AR . AR AR Bl
77.9%, —KRWNZED EII—K Y 18.4%, WA LI
3. 7%,
2.2 PR KN ER

AU A WA X BT AR 38 304 km?, A B
A A 36 AN AR A 324 km?, TR S SR AR 4 AT
T AR 24 5 JE A AR Y 0. 85%., ASUR SEM i Ay, b
N 204 DA HRE, I RS 4 B R R AR % B 2 BT
J5 oK 0,63 HF o W REASERE R /NSEAT THEUR B,
TR RE S K/ 25 £ 11) 2 (13 ~91 H;
t=10.208, n =204, P> 0.05), Z%W5 11559,
A YR A i SR B A BEARE 1 553 H, AR A
S2UH, WRAFERE1 041 H, HAFME1287 H, B
G732 K, P EIBREE R M H AR S R
T F IR AR B2 5100 H (2856 ~ 7344 H),

T A TR A AE LA 5 05 Y o3 A A R R AR

PERFIE (n =14, P<0.05). A3 7B A 15 76 16
S RS S X, BE R E/N 64 K, KR
o1 H, SEHBHAKR/N R (79 +9) H; BFAREA
197 8, BEARKR/N A 13 ~38 2, SEHREAA KN K
(23 £5) H, SIX A G B R 0 3 FL B A AR R
(F4200=752.4, P<0.05), X5 BRAEBEA KL RESS
P R A R B, T R0 B AR A AT A
(7.6 £3.4) H (n=204), WAFMMRELL3 1, K
A REAR T Y 5 R 59. 6%
2.3 Mo

VR RRBE B AT A T =0T 1R, AR L
mQe#). R ). KEW AR, T
(ALHEH. BhE o). A E 148, BIL A
G4, IRAEHE QB MBEKE (938 1078117,
A B A A ok e EL T P 0 A B R (2 = 673. 8,
n=10,P<0.05), FHIAERE, ik E
B AR TGRS S A R BB L X

HAT, 40T AR X 0 3 196 B
o7 96. 1% Forbreg B0 5 (R 471 X 88 BE, Wi
TSR X 44 BF, BRARIS LRI X 7 8F, QUGS {1
PIX2BE, ANESEPIX 3R, WErIs R IX 9,
A IR X S B, KSR IX I3 R, NERY
XASHE, RIEARTIX SHE, (RIS LRDIX 45,
WS ORI X LR PRI IX AL 8 2 200 H, H
H = W RS AR 3B, PR EES
28, AT HAMEHIX IR,

FE AR R 25 18] A I B R B I AR AR S
Vi B AR T 40 43 B 8 AN A A X (L 1), AN
DI RE RO = A (LBE) . B (11HE). C (88 ).
D 31#F). E(O#F). F (44%F). G (4%F). H (16 Hf),
WERER R A B E A (p=739.5 n =8,
P<0.05),
3 Wi
3.1 BEARECR S0

Vi T T A e T I — 1) S 05 TR BRI BB, AR
TR E W 6 A B AR b 2AT o3 A 4 B A Ak AR
B RE RN R O A A 2R (s
4. 1991; Zhang et al., 2016; K4 ML %, 2021).,
LN R Y F Y (S AN £ e R ES R iy
TR /N, X R BE 5 I R S A BT, AR
FE, HREWRER L, MEkEI/h, Fik
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Fig. 1 The counties and cities distribution and regional division of Hainan macaque. A — H: Eight isolated subpopulations of those 204 groups of

Hainan macaques were identified based on their spatial distances and population size and living status

NER R AR R A O I B R 3 A 08
A8 (THHESR AN E AL, 1988), HFTH B AR Rk
AT TE 8 A BB i 1) X B, 7R — B 1 X
RPN, BRAG R ARt S B BE R A A AR SR . R TS A
K5 Sy T A A v B R DX,V R A AR UL
T B 43, 2% 3 H BRAGERR R P R R AR A A
o7 BE A 20 3 50% A g DR IE A AR R E IE kR
(Southwick et al. , 1980). ¥ Fd & BLAFHRAE S 100 4%
R, R b i R AR MR 29 11 59. 6%, FTIAHK
VP R A B AR 1A TR RO AS

i 3045k, @mﬁﬁmﬂﬁ@@zﬂ¢m%

If) i 28 40 19 70 A 5 o T R AR g S b R i LR
58 1 FH o /S /AN B B AW R (S T e

18 LT 596 oA (IR A E R AR, 1988), A
IR SR BRI R AME R AE 104 B oA B
B e R B IL X, AR R B IR R W B
3.2 AR

765 b 1 R 0 5 A9 N R T G T R R AR K

A A0 F2 2R o T P A G Sk R
LEAETRAR (BEZCHEZE, 2018a), A MU E 5k
B H B A TR R I P AR A LU M e B MK T
5 10 SRR AR AR o B 0 S0 4ETE] I 35% [
3| 4% (B {4, 2001; Chen ef al. , 2018; 7 &k
4, 2022), [FEIES, ANEHGE . bR KR
AW E TR (5207, 20165 TRUM T8,
2018), I J I e A K 328 282 1) i ks A B AN W
Wtk EEZade . HET, 1R ARG DL R 2 A 1E
AN, BRI A B R, X RATHT
T T A A A B HROR SR A A A A% R I B . 4TS

FEREse s N LT TR NN A T N AL Y PR ENUE
PE e LA AR 2, T Ak T g R R R BRI o

A AT 25 5y A A 95 9 AR 1A% 48 19 XU (Srivas-
tava et al. , 2010), SRR A (R A A7 K R
3.3 fRIPEEY

DI85 G TR 28 43 A1 T PR 47T X A1 AT XN Y 9K S7
AR 2 A R T i A DR 4P A o AR D Il 30
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SCE T S PR XN A — M, MA 22 1

BCHE RN — AN o0 A DX, 5 B 3 A 0 A B i
100 km, SE49RS7, #FHAMUAICE, %8 7T 68
I 5 R S I R A BRI R R . o A TR
AN Z AR, i bRy | TR MNE

PRI ARV R A 35 R 2 ~ 38, Hoa
BB AR R, A A] e SE HAB AR A
RN, kS HAMREELR, 7% EEREX

SRR A A 23 AR ST BOMEAE AR 4 v B A
PARTR] A2 1 AT BB o [ I AR A A 14 2 A oL B
IR, A AT

X T AR B D Y OIS A A T 2 L
B, MRKEDYRARTERT LB T2
EE I AU T i AR R B S R LR (Alt-
mann and Muruthi, 1988; Jaman and Huffman,
2013). AWFFEAH, SRS R X AN THRE
Ui AR SECR < B NS s 00 R N 7N G U vl 9
AT 2 IS M AN AR AR A I ]
REZx ol & A rREELG:, DT A AR b3 hn e At i
£V G 7N S N TG B & SR D 1B 3 V6
I HE

o Jag b [] LR 47 B ] A IG5 4 B G L
b T AR A AR A 45 8 2 R 5 i A R B A A R
JRH o A R e T AR K B A B A L i S
AR I A Ao B DR IRl 2>, 5 W 0 e 1 A A B M
ERY L, mASFEWF KL (Loveloy et al.
1986; Grativol et al. , 2001; Baranga, 2004), )%} J5
TS 30 1B B K 6 o ) 21 Ml A 2 AR G Y T RE 3 R
(Bufalo et al. , 2016). 1] 2% JEAEAMF 5% It ¥ 9 (1) 1F
AR B4 8 >0 A DX, 5 DR DRI (5 1]
AT AR BRI 4, T R VG R Y T R R i
AR, PEPERRAEY B ARYHL, DAY ST R AR D
TERY AL ZHEVE (Zhou et al. , 2023), TSR E T2
[ R AR AP X Z A B A5, % A DX 8PN 1) A A e
— R E IR R R TTI

Bl WA ARRIX, RXETIEANR,

EEeN IFEWNE ) Q= VR U A SN e €
AR T RIS, AR — IR Bl |
SE 3k
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