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Abstract

Monkey watching, as a special tour-item in the scenic area of Zhangjiajie National Forest Park, is
attracting increasing tourists. The human-monkey relationship has raised more concerns. In Au-
gust 2020, we made a preliminary investigation into the behavior and human-monkey relation-
ship of Macaca mulatta in the area by mean of Behavior Camera, and the main results were as fol-
lows: 1) During the observation period, the Rhesus monkeys spent most on locomotion (34.82%)
and feeding (29.84%). However, there were significant differences in the time allocated to various
behaviors among the sex-age groups, and the time spent in grooming by adult females was signifi-
cantly longer than that did by adult males, while young monkeys and infants did more time in
playing than adults. 2) These monkeys had no significant handedness at the population level or at
the individual level of different sex-age groups, but all these groups slightly tended to be
right-handedness, and there were some differences in the intensity of preference, and the average
duration of each use of both hands was significantly longer than that of each use of the left or right
hand. As for the human-monkey relationship, we suggested that the professional training and
evaluation for tour guides and management personnels of scenic spots should be strengthened
about the behavior and habits of Rhesus monkey, and they should take more initiative to teach
tourists relevant knowledge in their regular work. Meanwhile, in case of misconducts, the Park
should also guide correctly tourists for monkey watching by warning-signs, broadcasting and oth-
er ways. The specific time-and-sites that tourists can feed monkeys should be set. The dead
branches on the trees along tourism-lines should regularly or irregularly be cleaned up to avoid
hurting tourists unexpectedly. Finally, we proposed that the scientific conservation for monkeys
should be brought into the category of regional eco-civilization construction to promote the sus-
tainable development of eco-tourism.
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1. 518§

i (Macaca mulatta) X 4 B fEWESE, BT R K H (Primates) ## £} (Cercopithecidae) 4 f% J&
(Macaca), Z&FE I ZARF P[] Hoafmi) ™, Enteiag, 5 T903%, H 5 ABRRE R REE
[2], DRl 2 2 1) SEBG Sh AN B 4 It 3= BE 1) e 7 W B A 2 — o

B IRIAT NAESHIWF 7T O — S iRiE, ¥ it S AERH TR WS & AR S5
Z 73] [4]. BEA& LA AR B 9 0 5 B ) A S it M (IR R R, i A5 NSRRI R0 AR B 4
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o PRI AFVABL AR T ey R A S e LR 51 ) B B AR I E AR [5] . AEREET S0 R, FRIE DUBRIGE R ZE R R
X FEEIEENL[5], HRSZIFRNGD, Bk B MR OO 2 RO S X R S I — R A, (HRE
AL T — R R A, R RO, BARARAE, N S S A B WA EESE[5] [6]

Tk R TR [l A2 e o A B R, R BT R AR A ke R st X [2], Hoklipl ke
BONIV, MR HCE N 1984 4R 8 Ji % Nk, MK E] 2018 411 400 £ 5 NIR, 34 SR AUE=E T 50
% 1% (https://baijiahao.baidu.com/s?id=1644429148367031019). % — /71, B3 AEATRIE & AT AA TR
PORIRIIE R, BRI BRI ORY, BeE A CARTRY 300 AR R [7], K E T HATH 8000 & R . FEK,
BRI ANBEAER L R X NN I, 7oA T BB METT G, HASKEHEE K, Nk 5w
BRA, Mg g ERE R . Fitk, FAISHAHIECHER8] [9] [10] [11], T 202048 H, 7F
ik 5 it HE 2250 5% X BRI RE AT RN G REHAT T WP s 515, DU [l X ) 2 A 2
FUBRIEAT I HIR NTIE FE B LT I 7 R

2. MRFGF*
2.1. RS

7K A R AR (110°24'~110°28'E,  29°17'~29°21'N) AL s 1L ik b L, J&@ PR LS, Hu3A g
FIARAK, WK 426~1334 m, MTHANY) 130 km?. BEPIEAMRST, AR, DU, 8 TR RIS
TS, BRI 12.8°C, EHIBE/KE 1200~1600 mm, 4E4 &k H IE I % 1300~1600 h, JE7EH#] 270~300
d, R ERLE 90%LL L[7] [12].

B E AT T I X A BB A 28 BY 728, R FINEHIR S, AR ik USRS HER X, %
BARRE A4, KL 5.7 kmo RIPH ISR, RIWER, BIKEN PR, 2B
FREFECE I 2 B X 3. FRATTIE B 5 XN 1A AR DR 580N ) 37 R0 4 BRI R PRI B A AT S L

22. ARTRHX S

RIS . B, THRAIE S B AR SRR R P W AN R ) 5 KR e, IR IREE R 70 4 AN
AAERSZ[10] [13] [14]: %4h4H(<1 #) (Baby). HHEA(L[1~3]1%, &[1~4]1%) (Youth). REAFMENEZH (>3
%) (Adult female). FREEHEVELL(>4 %) (Adult male). EARAGIT7i%: BRLRAATIN, HAE BUEE MR
HHRFLEAE LA BIE S, e MARMSIIE S B/ R BRI T B YRS ek A, SRS
31, BOHIUEE AR ERE B S, ML KA R R, HAAAKGE., BEEATLS, MY
TR OEHNEAHE, BTELBREIRE T IAT AR R A BONEEA LE M, B0 75 A%
TR B X 3 AT BRI, B ERE M 2AR M, COrESRE, MM SKEOAE,
FEARASKMKE., Gt FaflBrEs, EERREa e TERE, 5185,

2.3. BIERE

AT FFFHFAZHL,  REEHLIORE N B 1456 1 4 A R (AR 1T % 7% Behavior Camera)idk
ITHE RS, BRGNS BENLE R ME 1.5~3 KITEE A, BT Est 4N, BT
HETFEF, AR5 FREALER AR AT 3% . = BT H BRI 250 R (1 TR I, RS IE
W BT AT A R MR BEAT A A o b, IR SN Microsoft Excel 2010, #3745 5 A«

2.4, ITREX

S RICHR[8] [13] [15], A§ASHIT FT A Frid B RIBRARAT € S0 T
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1) #&17 A (Ingestive behavior, IB): &R EEM(EFEMR. 2=, 1. f£. RLEHYEE). BEREE
Wy, DLEOK. S HiRmALSEAT N

2) HEATN(Grooming behavior, GB): LI #{ ¥ F(Been groomed)Fl H £ - (Autogrooming) i Ffi
3 A3 BIFEAS RN 2 8] R A EAR B Rk SRR EE B K

3) #3117 N(Locomotive behavior, LB): F8H/EIE I VU A B VG ok 58 AR B 94T N, B HEAT
. PRI BRER. ZEE%.

4) #5+E47 J9(Carring behavior, CB): — i 83— MA (Gl /& B M) 1 ZE G N — L i i F 22
AL, R R, B A TS I, R AT S R AR A E I R,
57 LA S Bl 4 iy 2 DA G ik .

5) k47 A (Resting behavior, RB): 8k 4E 47— & (123 5, Sy R I AR ASAE — 78 I B N AN i A 2%
R INURTBIAIRES -

6) I 47 N(Playing behavior, PB): f8AHEIBIZ. T W{HTCA EME 68 ok M RE IR AT M .

7) HAhAT (Miscellaneous behavior, MB): i Ll 47 A LAAMOHARAT Ay, WidEAT R (F 45 ekl 5k
TR G AR IE—FBOL) SEGAT ORI . KB BGRHA R BT R A — RAV GG JEIREET )%

2.5. BRATES SrH

X ERAT N EAR AT G 0T, ARSI R ARAT i R AR A R, 75 TR R TG R o
XoF T[R4 A5 RO P AS [E A A s (W B 5 R 55 ) (AT R 2R B 5 AT NI RIEEAT b B 205, %A
[ P S0 08 LR AT AT S B 1) 43 -5 R TP O 78 T B T R e 2 ) BFF 9

43 % P 45 50 LBI fEi(Lateral Bias Index) 1 LBI 1 4 % 12 (ABS-LBIYVAIF 58 i i 1) T2 B i
[Eo B, THREERAMERER A A T T AT IR B e A TAT AR S . SR 5 A T (R) Ik
FFEFHK(), TS Tk M, LAEE LBIE, B LBI=(R-L)/(R+L). LBI{ERIEEAE-10
£ 1.0 20H, W LBIE/NT 0, NAEFF, WHE LBI{EKT 0, W ANAFIF, W ABS-LBI A F T-#&
v 1 568 FE (B -5 BE) [16] [17].

F Microsoft Excel 2010 Fi1 SPSS 17.0 #EAT7 4 A3 548 i+ 3 7. SR F One-way ANOVA EL4¢ 4 A
FAERS2H 2 18] B9 4T N (] 43 BC AR 1 2 5, B Microsoft Word 2010 A1 Microcal Origin 8.0 224,

3. HREHHh

SN 165 1, RIHREN KOy 8 /N 18 73 47 £, AT AR RN KO 7 /N 44 73 56
P, AR AL IR 368 Rk, HL BRI 91 WK, A 112 Rk, SRR 79 Rk, R SR
86 R IR(WHRARMEL B 29 Rk, 4R 57 K iK).

3.1. BRRITARE S E

TEEREROAT A I K, Bl Bk e PR FE L 5 DU (T I 6] o7 LL 3 55 7 34.82% . 29.84% .
13.91%. 6.65%. 4.79%. 3.99%, LA 6.00%(1Ii a] F T~ HABAT AT ) (WM R AT A4 (41 1).

A VLR R I TN R BLNES ) > BRET > I > B > FIB: s MEPEAm 7
KR RFEINEE > B30 > i > (k8 > Bis, BN AR E > B3 >
KB > B > M. AL, R R 2 B2 (4 2), MERIN: eF
WA A T %% Sl A4 B I (R BH R4 b, (EA T BB BN R) 22 50 2 s AN FH TR S IR ] BH R4 22
T AR -5 200 61 5%
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vE: 1B: Ingestive behavior; LB: Locomotive behavior; RB: Resting behavior; CB:
Carring behavior; PB: Playing behavior; GB: Grooming behavior; MB: Miscella-
neous behavior,

Figure 1. Behavioral time allocation of Rhesus monkeys during the
total effective observation

1. BRRE AN RN T R E S B

50
a [ 1 Adult male
a a [ Adult female
40 - [T Youth
a [ IBaby
E %
2304 | [P a
a

kb
3
= 20 -
& bbb

10

b b
b bp
0 T
LB 1B RB PB GB

VE: Adult male——RAEMEYELL; Adult female——RAEMEELL; Youth——F54E41;
Baby——#4h4H; Eh a fll b MIKEAEERETEE R,

Figure 2. Behavioral time allocation of different sex-age groups of Rhesus
monkeys during effective observation

2. EAYURAA, TEMEHFERBRIREIT R E S E

3.2. BRRMOFIF

HRAE G E GG T JE B, e S e Tl F AR 5 S A0 70% LA Bi, 28 SR A
SEMATIRP <0.05), /T 70%K, FIFIEAEEEP > 0.05) [18].

B LA, 0TS AR A B A SRR B, S TSR 40.79%, R4S F-HOAR
59.21%, ESAWETART, HREA BENFTFIER: BREREME, @H2FRBIK Y 40.59%, #H4
FHIBR 5 59.41%, BAFEMENE(E 2 TR 5 40.48%, A FHIIR 5 59.52%, KA B4R
e T A AT, (HRERAA RERA TR TR E TR 43.01%, A TR & 56.99%,
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BRI T AT, MBEAEBENATIRR, BLBEMEHNE TR L 37.66%, AT RIMIK L
62.34%, [FIFEf AT AR T, HEREAAAERZE RN TR .

Table 1. The handedness of Rhesus monkeys in different sex-age groups

@ 1 TR FRATREFIFER

21 51 5 RARIR e FHIR % i FHR % LBI & LBI 45t E FIFHE
‘ T 239 97 40.59 142 59.41 0.188 0.188 H
FRAEZH )

W 289 117 40.48 172 59.52 0.190 0.190 H
HEH — 386 166 43.01 220 56.99 0.140 0.140 H
BohH — 231 87 37.66 144 62.34 0.247 0.247 H
Mt — 1145 467 40.79 678 59.21 0.184 0.184 H

B ANFETERER B i ) T AN T, HEAFAERZERR TG T2, MRz
K, AFAVEAFRA WA —E MR, SAREBILE: BahH > BEMEIEA > REEfEnd > &
GE R

AT PE R e A BRAFAE ] TR 1) — 25, WAFAERE O TP it 18] L — 282257 . ]
3 AT, B AR AR I AT 22 T P B SR AR O . BRahdH > RREFEMEVEAL > epsirtd > &
M UG TR IR BK OO : IREEHETELL > Bahd] > EErEdl > FH4L; SR
WP WP LI RFEEIS AR O : BRAFMEVEZL > EERETEAL > Bahd] > FEM EEAIRE A T 101
YRR St (A izt v T 75 S AN RGBT e T80 T 1 P S S it 8], 5V R 4 I A7 AE

BEVEZE R
40 -
35 1 Adult male a
[ Adult female
30+ I Youth
[_1Baby
@ 254
S~
M
E 204
ﬁ
5 15 b
! a
;w- 8a 2 a b
a a
54
0
Left hand Right hand Both hand
VE: Adult male-EAEHEPEAL; Adult female-FAEMEMEZH: Youth-T54E4; Baby-%
WeH: B a fl b EWREEEREEZES.
Figure 3. Average duration of each forelimb behavior in four sex-age
groups of Rhesus monkeys
[E 3. MR FRARREIRAIRIT AL E RN IR HC
4. g

4.1, {TRBREZEHRBMEME
AT AT 9 rh i R P O URE D7 R REALEORE  FARIURE AT R, ek B R A il 5%
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AN TAC S W FEN AT AR S B DL I3 A A A R ATE SROVE AT AT W B R S . I R AEXPR AN
AT IS TR BEADRIF VLRI TE v, 2R B ARIORE, B RO VA S5 5 1075 20, SR a4
BEATAT AR [RC % [8] [17]0 A FC IR AT AT REAT A4 ds, RIBEHLL S — NS, &
BRI AT VLR, ERILETITILE, SRS BRI R H AR AT R A iR, SRR
MU — A AR RIS AT -

5 IRV ST FAERA% LA AT A (A A SERURE T iR L, AT N BREE R A M R fekiE, &
A DOESEHUN HEAT A AL, EPTREREIAh S AT il R e g, BERER, AN SR 7T
FEN S 55 AN 18 B I [) 0 52 I R I 9 7 1710 5L AT Sl 22 D 488, AT M BRARIEZE KRB TEN A
e ISR AE P BB ML, FOEILTHE & A s A B A AR ARSI, FRIBEHITES
W7, ANET R TR O R PRERE ), Bk ENT S EEEANS ;= AT P A
PEAE 3 ZERE 9 5 2 X I TR RS 0 53R BORUAR B AT e it . DR, BAT TN, R AT AR
i BRI AR, (HERN S, HIUBEIER L, He) iz,

4.2. ITARESENMH SFRER

TE 7K F BRI BT ) A B, P TR Sl A (R [a] |5 b ik 64.66%, X 5 5 B BRI 7 0 ik i
FHUAE LR X B AT NI ] o L (62.50%) 2 AAHAL[L15], 155 ) G A Ao 2 5 [ BB A A 2 1 155 O (B
BNAN G E]  EE 39.3%) B AN [19]. H A ERK AT e BRI =, B LR SIXEVRI 'Y
MR 41%, SRSSFIRPTAY AT 8.5%, T 7E F: < B £ 4 rh SRS AR 1) o B R IA 50.7% [15].
BT R SR KAk E R BEHOR A0, ShA TR B A 2 e (A 2 TR, AT RS SRR E AR
BURAEBEAN T W, AN EFERY K 2 A A) 25 58 A0 [20]. N A A t b SR BL A R A (035 Sh it 1) 0 e, ok %
WERFAE JLAL S S R (TE2E S TR KRS S T H SRR N BV R PR A0, HF HI
WFEN] MEAA Y, EERARCIRE Y, TGSl miEY. iR ESERRE, KRR
FIFE SRR AR S AR 2 H, R 2 13.91%, J5 5 0E0A 29.6% [15], i B fh 22 57 1) 3 2 IR K]
AR RARIF T4 . BT EME T, B A TR S A ] LT s fis s, T B R 3 A 2 A ) 1 ik
DT 2 FEELAR A% 10 R AR S ST A

5K K FAERE BVE BT 6] 7 BOAZE B R ) SR8 72 o U IEIRAR P04 2 OB IR RS B A &, Tf
FRAEMEE AL 245 2 RO TR, X W] RS R AR IR AL B 5 A D0 o AR AR P Ak B L o B K
T P22 (I ) R 7 T B 2 A 75 SR [21] . AS O ALF 4 250 5 440 0 75 B AR B AE B 22 (st
(A5 B [15] [22]0 FCAFSHEAGE 7E 4 22 SR BT A 06 SRARGE 7 T R FE A B VE R, BRI LA B R4 RF
2 BCAR AL B S5, R MERR < A AE I RIS R, R AR IS 2 5 HF AL m A
PREEE DL o 5%, SEREAERERR 2 (23] 3 Ah, ARG F S T B 10 0 B 5 22 T A A S A /N
XA ReH S B R AR TR, R BB R BRI REFE A G . AR AN B G T D R i A R
THUA, XATREAAA BT AR BUEAMAE S DrE SR AR A B RE, I8 W] REE N Br R i S AL B A2 [24]

43 MIFMRNAISFRER

X T REENVIFFIRE AR, AWAINA, FIFEH KRR A K XM
BRI LL AR S R I AR Ze Bk K, BRARAR 70 BRI A oK, i PRI (1) 2 A BN AEAE B R 1
ZE5[25]0 ARFRAEREA KT E AR R HIRFRS, X570 AL HR[16] [18] [25] [26]4H7F,
HSCHE TS KBRS B .

A2, AHFFRKIAEAMEKT b, TR @& SO L 2 M # w [) 4 F T, X« BRI R I
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FERTF, MEER DA R T BT LR [16] A . Wb s R, IATHIWE Tai R e Bahdl >
PRAEMEVEAL > BRAEMEVEAL > FHHEM, X5 R TIESBEEFR IR E YR E " PR AR [27].
FABERIL, BEEMENE MR BRI TR R, X5 “HERRAOR TR B TSR 7 L [28] A — 5. M
FEOC G T AR S (R, TEiR 2 — PR AR 4L, A3 A AT (0 RS R A2 A e T el
TR, XU B RIS M) SRR 4L PR, (B BRI R AR . FralERiERmE,
S LR XUT 11 24 35 S 6 T s it A P 7 7 B0 TR 6], 1X 5 Stafford et al. (AL [27]
ENGE

ETULERO, BATAN, B 284 RIS IR T R — MEE R R, AFH
RIWEFER By I, el P AREA SR T RE & MBS W FE 4 2R, R4 Ja ROz AR, A
AL PR R, DU RGUKEE T I AN RGO E S T, A TR
RARNIIIIRFE A

4.4. NfEXRFZR

IATREER I, e P B 2 A3 #A B LI o BRI b 2 1) Ja) R e o A 25, AP e 2 - Ll
BHEAEY, WAPEERGS, WA s s/ R B B B — Lz o TR T R T I
R ZNAERRAS, NATIE R A (0 H OGRS B, Sk AR AE N, AT
(RN AN AT 3 3 R EIE R, L E0 A N3 S S TR I DU 2E o DR AS BT BAT 9
BRI RS, PRk, b e BN R, BT 2R R RN EE R, AN AN
WA 32 BB ELR T BT DA SE 152 I 2 SR SIEAH L AR DR o

SPA BRSNS NBRIE, FEESRARAN, i XA BB TSR R, A IR
it ERY), RHSGR KNI AR AV, 7T slirE, AN TR
BOENEE, KRR ESIE TR FR, M T2EMETHNEE, AN ERiEER
Y, FCAEORIERE[7]. RIS BRI AE R, SRS H AR XS [ 58 (3 s (e Jib,  FE 2 AR
TATBA 7o ZM AR AR, AHIIE S ORI ST IR N E B S, H
UL 5134 BERE G NIRIF RFAFR A, (b NIRRT L e e A e

KEIMA LR, AR TRRRE T, K & m R E eI 5 B s JR il R,
FRAERNEREAE TR R B SRR TN BE B iE S K8 T RE PR S e T BE & R BE I [6] . 3T I, B
LI AT L) B AR AR N2 18] Bt AT o B [29], (E I SR 2 sh A S sl s, A
H B MEAL G K A A 2 1N 5] -

NSHEATCLREAR AL, R asde s, (B 25w Rl 1 BT MRS, b BAT TR R il
@ X B INSEAT RBREAT A ST AR SR, AR Sy BARE RS AT 2 I E
o G FWRILHWE, DUAGE DA R — R, BEABRE . 04T, AR e AL B B i
LA 2 BIA L E 5 s @ O el DX BN SRS 1EAT A SR BRARAT SIS B 307 T ) b 55 1A
T, FEORAATAGR I ARA SRR AT 9 ST AR R B i) 77 X073, TR S SRARA T7E H W AR o
B E SR H R AR BT 45T 7, DAEHE IR mdie 2 (04T 09, A9 AT Lh 3 i RE 0 B2 A O S 92 5t
REBRE ) IE B OE AT S5 IR A, 4 REE I SR X S AR BB 3 25 T 7, A e SOt R i
BER, AR O MRt EE, ARVFREEEW ISR, XTHE. ShE. SHTEE
HAT AT R VPR, P EE AT LU, @ FIXCTAR NGNS SRR 58 LA,
FBHABCE N B rI IR K R S R B, IR 51 S Rl A B R, IERAERE H A AL SR, B
PREEAIAT RE T R NI BIR IO E SR, LN RS —E EEES; © SDCEEIA 03 N J1 AN R ST i 2
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TPE ML BRI, DU R AER BN UOABA I B, BRI i A2 B P 2 AR, I i ik 21
WL, FERBIRIDEE, A7 2R PRI . AR Bk S0t i, REISAOTA T iR, BiR R aRE,

DLt 7 PAEE L o

B, BAMEB 5 X EFERPRR RS BN X AE A SO BV g, DAt 2R A5 e o (o mT
FREER T o
B oW

TR S T B SRR 2 Tl AR N G378 B AN R R IR 25 7 (1 SCHF o IR KSR #4008 () A AE AL
Bm el R P RS S o Rl A IR AR B A TAR A B Se v o i e 0 28 e 2 5 Bl

E&WE

A ERKFEMBHONINETH “KEX R FXBME LW TN ELLSHENXR”
(S202010531023) [H FKAEBHE A Z A HE AL IUE « B0 (LAY 2 FE AR 2 X R 680 e
X W FLBh Y0 2 P R A 5 P4~ (2019HJ2096001006)

SE 3k

[11 EEH. ASEREFEFEL TR S A S AT N LR A [D]: [ 2= 4608 3], M HR M K24, 2014,

[2]1 S50, FRIETHT AT I ERER M A S A2 A S 7D]: [ 22008 5], A AN K2, 2014,

[3] ERMIMR, FIRM, HZER, ML, XEH. WERAT I B RS KB R T8 ik 80T 72 [3]. TU)13h4, 2010,
29(6): 849-856.

[4] FEX, ZEN, PHEZ, BN, T8, 2R 58P RS & HAR[I]. P ML R, 2018,
47(6): 62-66.

[5] X%, Z=KF8, EmrhEE. EEAR-LE A RBRE & 4 M. TSR (H SRR AR), 2020, 38(6):
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