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Abstract

From December 2016 to July 2017, we conducted research on the behavior of entering and leaving
sleeping site of the white-headed langur (Trachypithecus leucocephalus) in the Guangxi Chongzuo
White-Headed Langur National Nature Reserve via monitoring videos, using focal animal sampling
method. The results showed that adult individuals started leaving behavior when leaving their
sleeping sites, whereas adult females initiated the entering behavior when entering their sleeping
sites. There were six directions used by langurs during entering and leaving their sleeping sites,
and there was no significant difference in the direction diversity index between winter and sum-
mer months. In the summer season, these white-headed langurs started leaving sleeping sites be-
tween 5:45:09 and 6:08:05, and they began entering sleeping sites between 19:17:06 and
19:54:38. In the winter month, these white-headed langurs left sleeping sites during 6:41:38 and
7:44:33, and they entered sleeping sites during 18:09:35 and 18:56:05. White-headed langurs left
their sleeping sites earlier in the summer than in the winter, and they entered sleeping sites later
in the summer than that in the winter. The white-headed langur spent 874.7 s on entering sleeping
site activity, and devoted 517.7 s to leaving sleeping sites activity. There was no marked seasonal
variation in the duration of entering and leaving sleeping sites for these langurs, as well as activity
time that individuals engaged in entering and leaving sleeping sites. This study indicates that an-
ti-predation strategy could be the predominated factor affecting langurs’ behavior of entering and
leaving sleeping sites.
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1. 51§

WAEAT N IE RN IIAT N FFERS 0 — AN EE N, W R IRIEIT VAR — R VIPF A4
SRS FRAE, BIRE A BOAE AR BOE MR . BRI e, BRARAT A 1At 21 DA K
B 5 BN A5 [1] [2] 0 BhHRE N B R TE N AOAT 9P AE RIS 0 R 3 R A AT A B A AN, 5 R
KRNI S A £ S RAT D8 BARFAIE 3 VIR DR [3] [4]. B3R5 20T LA A A AN Bl (1038 BIAT J9 i G
WRBER IR ORRF SR R AN AL BEA A 22 ¢ RITALIIR BLRUAN TV R [2]. BEAh, REKEZ
MR AE AT NFHE R R 45 & B T2 A @ A A ZAT A iR o, ] 8 e N 28k it &
TARHE[2]. B ARSI NRTE B AT AR 2 2 D7 T R s i sem, Kb R v EE, RICAEY)
B AT IR R AT R R AT A T A A o R I B 4 L 22 [3] [4] [5] [6].

H Sk (Trachypithecus leucocephalus) &3 Bl & A I M R KIEshW), X ATEHE, AP Ak D%k,
J& R H (Primates), H%#}(Cercopithecidae), #iffx il A}(Colobinae), 2MH4%J& (Trachypithecus). [k
NEZK | GRS, RS TR AR X, A FUERE R S0 AN 4 BN T
HAWLX A A7, BHETCALE, A1 Ak T — KRR ER T, B 58NS A kit
WERI 5 258] FhRESEFI[9]. A E[10]. WESHOIRBE[11]. JEBhIF A AL [12] 1837AT N[13]. K3 AT N[14]
&, oot T Bk ST IR T, RE AT R AR D o AR SO B Sk R H R T B AT
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BEAT TWETC, A Rt R M AT R R R L R R, AR 2B B S AR A 1L AR )
AT 3 B RS SR AR AL A o

2. iIRMESH*
2.1. HRMbLIFHARITR

AW U R TP SR 0 SR E R SRR X o R X AL 1 1 R S A T VM X Ak
Z ELIRIE N (107°23'~107°41'E, 22°36'~22°41'N). Ay 1 fiE i s i SR o, Ao I B 12 SRS SR 9T
AR ()R AR AL, 5 B RN TSR S T s ) R B A TR T 2016 4 12 H L 2017 4F 1 A
6 F. 7 ALV ARG . #ETRI NAZE(2016 4 12 H~2017 4 1 A)F1E 22017 4 6 H~2017
T H). BHFRIRIAZEART RN 16.0°C, A TR N 201 C, FRAURE )y 124°C, A
P KEA 138.5 mm. B R FEAIE N 27.5°C, A FEIRE N 31.9C, PR mEIRE N 49.0C,
P KR BN 24.5°C, P H PR RRKEN 628.5 mm.

I B LR AR O R MR NP PERE, —MEZ M. 2016 4F 12 A i REE S 40 18 1,
5 1 H R, 9 HREEME, 6 Rk, 2 HEE; 2017 £ 1 A0 A 1 R BRI, BEHA
F 19 H,

22. MIRFG*

AR FEARE T =8 TR GAINVR i R %, TG HLELA 5 DH-PTZ81240-IRI, 4r##h
1920 x 1080). KL mUBN P HUREVE LSO A RE I B NTRAT AT BURE . M NTIAT N R AR, 23 il s
HEN BRSBTS H 0 1 AR RS 4 o s HNARCTE AT 9 1D JE BT B RD 285 SR [ o A SRR R R AR T
T T R B N IR E R Ry, HEeE N, HRIeAE S, HAA e E w, HAEE E,
Je EJrieE NW, £ R J7ietE SW, £ EJ5icE NE, 45 F7icHE SE. ik, ATILICSERDBRE H 215
TR LT R, NETEHIAT A 20 K.

2.3. BuEG

I ST AT MR N B R K o DIAMATT AR 3 3l BN TRAT 9 B EE RZAT NIRRT AE
LAk R M A R SRR 1A (5) o PSS — AINANMATFAEE N3 FF RO R Ji — AN 45 3R AR T AT N )
IRAE AN RS N T 1B R 2 K (5) » FH Shannon-Weaver £ BEPEFE B %R HINTR TG H 7 [H) 2 1
P, A H':—Zn:PiInPi, Hoh H RoRTT M ZREERR S, N RoR U RICEIA RO7 %, Pik
ANIZTT AR R AR B R B B RSO LUl . A B DAISME £ A ZER0R .

K:H One-sample Kolmogorov-Smirnov test 5§ A SCEHR AT IEASTERT S . 455K, 0 W e 1E
A Ai(p < 0.05). Bk, KA Mann-Whitney U test LN EELSMEMZ R FrA 65861 W2
(two-tailed), & ME/KFi54 0.05. L1t H1E Microsoft Excel 2010 #1 SPSS22.0 # |58 i

3. ARGR
3.1. BEkMRHE N\ T8 H0RT BN F0 75 Ta)

SRR, SN RN B 8 1 M K 22 02 B REE MR e R 8. BAARSRTE, PR B i e
MEG BB, T 86.4% + 9.4%; ftJo AR FMERI BEAME, P L 13.6% + 9.4%, KA LT
FHAEBRERFEANREGEE 1) AN S ARG E— RREMEE LG8, P85 75.0% + 21.5%;
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HOOG B MENE A, P 27.8% £ 9.6%; faaMEVEMA, FH 1 5.6% £ 9.6% (% 1). WA
IR BN H DR E S BT b

Table 1. Initiating individuals of the white-headed langurs during leaving/entering sleeping sites (% of records)

@ 1. Bkt R TE S 3N (%)

R 12 /2016 4 1 H/2017 % 6 A 7H FEME ARiEE

A 20.0 14.3 20.0 0 13.6 9.4
HBEAR 15 Hh

AFI 80.0 85.7 80.0 100.0 86.4 9.4

A 83.3 50.0 66.7 100.0 75.0 215

TR A b AFI 16.7 33.3 33.3 0 27.8 9.6

AF 0 16.7 0 0 5.6 9.6

TRENAMA: A——TCIEHEAIE B AR, AFI——35 AR M, AF—— R AN

BN B A o B ) B ARKCSE RS S SR R T L, 2l e SR 42.1% + 13.4%F0 35.5%
+14.9%. M EJ7RE AR AEHE 7 15.0%+13.9%. BRGNS, MBS T M EE R W Ei RS, b
80.3% + 23.3%, HKZM N3, & 16.5% + 14.5%, FXEMA T A5, & 9.8% +9.2%, g
Sl L), 3.7% +6.4% (K 2). MREE HRUE Hh Y A AE 2 RE SR ECF M8 0.26 £0.39, AT 15 HL
4 2 AR BCTFIE N 0.40 £ 0.37, HENTIE ML 7 R1EC B TR Mo i) 7 1R B8 22 o4k, AR
ERERAXRN G EEKT(Z=-1.230, n=37, p=0.219) (¥ 3). B4, W NBE M T 17 %2
FEMEFR B A B E T E R AR G Z = -—0.881,n =20, p = 0.378; & JF K g th: Z = -1.852,
n=17, p=0.064).

Table 2. Moving directions of the white-headed langurs during entering/leaving sleeping sites (% of records)

2. BkMRE KR E R B BN 13 (%)

J7 [ * 12 /2016 4 1 A/2017 4 6 A 7H FEME brifEZE

N 11.1 15.4 33.3 0 15.0 13.9
S 222 46.2 50 50.0 42.1 13.4
BENTR A H E 44.4 30.8 16.7 50.0 35.5 14.9
SE 222 0 0 0 5.6 11.1
SwW 0 7.7 0 0 1.9 3.8
N 66.7 54.5 100.0  100.0 80.3 233
S 222 27.3 0 0 16.5 14.5

BT 1 Hh
E 11.1 18.2 0 0 9.8 9.2
NW 11.1 0 0 0 3.7 6.4

Tl DARRE G, N——RE KT [ s, S—— R MK F g R R, E—— 0 HKE 5 AT T, NW
— R 1T, SE——RAEA T, SW——RUIEH A TR .
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Table 3. Diversity of moving directions of the white-headed langurs during entering/leaving sleeping sites (Mean + SD)

3. BMBREAR B A ESHMIER(FIE + FREE)

Hir BENBUE M 1 22 SR R T B A M 17 2 FE PSR AL
12 H/2016 4 0.41+043 0.35+0.42
1 H/2017 4 0.51+0.39 0.38 £0.47
6 F/2017 4 0.11+0.25 0
7 H12017 4 0.63 +0.07 0
S {E 0.40 +0.37 0.26 +0.39

3.2. BAMRE AR5 A BRI FFERRTHC

1 3k A R T B R 2 [R] B LR TE 2017 4R 6 H 4y, B IRy 5:45:09, B2 TE 2017 45 1 H iy,
IFA] A 7:44:33; BT R01E Mo gl R A) i L 7E 2017 4E 6 H 4y, BF AN 5:55:20, M &7E 2017 4E 1 A
Uy, BFIEAY 8:09:23 (K 1) BEAMERE 56 4 3 1 MBI f K 75 22 1804 s, S FERT 75 %2 355 s, “FHK
874.7 +418.2 5. KM BN GEAE tH A 15 MUK W38 =9 1 22 (2 = -2.108, n=17, p=0.035),
T Ty A ZEIN YA B TF A M 0 4 45 ) 1] (983.1 + 458.7 ) B & T 2= 191(614.6.1 + 30.8 5). AN
AT 15 B T 0 i S R KRR B KA 109.6 s, FERT IR GE N 8.7 s, “FHIME N 60.5+28.0s, A WHEN

FHMEZER(Z=-1.581, n=17, p=0.114).

—— JEFNNTE] — B = 5

8:21:36

7:52:48

7:24:00

6:55:12

B

B

I-]6:26:24-

5:57:36

5:28:48

5:00:00 L T T SR
4 ©W N O O = 1n W H N O H O VW o « o
N & & & 9 09 4 2 o8 & & o o <+ o N
< =9 4 =S o o J < =S =S +4 =S 9w v v N N
¢ VW VW VW 9 949NN NN NRNN NN
Y o4 = =< wu wu O o o o o H H H H H -
O O O 0 4 4 N O O 0O O O O o o o o
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Figure 1. Duration of leaving sleeping sites of the white-headed langurs
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1 Sk A E N AR T 1 S B0 IR ) B L& AE 2016 41K 12 A, B 18:09:35, & Bl fx M I (] & 78
2017 4 6 H iy, WI[AI2H 19:54:38. i3 NI e 45 AR [A] i FL 2 7F 2016 4F 12 H 4y, A4 18:16:05,
MR AETE 2017 4E 6 H A, IHAIN 20:00:31 (& 2). BEAMRRE S 4k N f HURE I K 75 2 1000.0 s,
AN N 282.0s, FIIMRBEARCE IS K20 517.7s £200.5 50 [ Sk A0 38 AN g A i3 N X i HL IS K
WA ERZEEZERZ =-0.694, n=20, p=0.874). AFEAMEFLHENR 15 H RS KA K
Y108 120.6 s, FEN B LN 13.4 s, FHIMELI N 39.2+ 2668, I H BEMNET 2R (Z=-1.119, n=20,
p = 0.263).

—o— JHANIA] — B — S5

20:21:36
19:52:48
19:24:00 t
18:55:12 |

i)

I‘ETJ 18:26:24 |
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Figure 2. Duration of entering sleeping sites of the white-headed langurs

B 2. ESkMREEA TR TS e A3 At )

4. #Hg
4.1. BMHRIB N BRIRF

S A T M B B AN SR AN, NG HB ) 5 M 353 4 i e E AN, X 5
ERIAZLE[16)MBT 4 REA — 8 BIFRmE N, 4300w s M P 0 £ e MA) B8 T 780 7g b, 3
NGRS, RO BRI P AR B e B NI TG . BRI SRS Bl R /1, fERE ahid fe v 35 B Rl
RE R EI[17]. T H, ZRABEEERREREICE s S, R R X 4 [4]. Akt
W DB R EE VTR B T 6 R B AME N TG, D E S RERIE[16]. KIL, PRHTEE L e
MEE SN IR L, ] BRI A A 1Y XU
4.2. BMHBRIBNE B SE

FER R A b A A B R ARV B, EEMARE I A R, AR
WA LA oAl by T AL ETTUEAT, EEARE-ITTEZ R o REHAKEIT
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GURAPTIX A B, sl SR [16] M BT ST R I A Sk A H N TR A R S A TR 5 TR SR . IXRT g
5 Sk M IR B B AT 9 BB HEAT % . AT FE AL, 1Sk 10 40 2 Ja 2 B A B (14T
N, WAL R BT R 5 G2 2 M s B T, 2 (L THRE RN 2 BH ' A #Re B WK BH 18] WK BHIXMT
N RERAEAT AR R G 7 s A« B IR —. Si4h, I THRLER TR, AR TR
ST, BESCHLMI B8 LB M oA, AT R AE R AL, DL I 8 502 S o B SRR [19]. kit
Mo mT e T I A 5 3 K PR L B B A XU, DRAIE B B 24 W BSRAE I B8 B A 6 A 2 R R
Ao WA T AR oy B g A6 L IR 20 SR A (18], 3K AT RE A F SR AR BN BT 1T R 2R R
JTSE R R . O B AGEAE 2 L B R R A R, SRS AR BT S S R B e 0 L BT, DU bR A
RO HL AT 5 R ARG M H R A e L T L AR AL W I R TR O B s, —
DI R RN T AL [20], — Uy MR RE AL E R T, REERIUN AT M2 L. A,
S A 3 01 1 60 7 10 A B S AR 2 PR AR AL, 0 R L LR K M P O R AR AR E . T
WEFCAR I, B AR BE AR G2 R 1 Sk A A R A6 B 408 74 T D 2% A0 S I T 047 7 B 220 SR BB T 1 )
AME[LT]. B SRR BTSN FEAS ST BT MR R Sl 2R 2, A N S 5 T B0
BENFNER . RKREWB SRR REZ B NG — DB A BT — M sh AN R s g4
TR, IR BT AE B R A O 2 41, IR REs > AN s BER REREVE AE[21] [22]0 F Sk MR S AR
EAIEH RRAE LA € I RCfa i [16] [18]. XA AT F Sk R R R 9 5 2kt A st DRI T35
A R W] R AR AL

4.3. BSkMIRH K T8 iR E AR RAHC

Sk A H 0T PG 1 B [ 2 B0 4¢ 2 (7:44~8:09) bL I 75 (5:45~5:55) g, A\ B Hhjd 1L I 1) % 2
(18:09~18:16) Lt. I Z%(19:54~20:00) 5., H AN M th (1) 82 1 BF 1) JR REER P KA R =T E R B9
RIEZEN LM R 6:00~6:20 B3, 7E 19:50~20:07 AJj; X ZENMREEAE 6:50~7:10 BiH, 7
17:54~18:00 AJRI[16]. A% B 10 1 Hi i ) Al 52 L, gk N 0T B[R] 44 FL I . X i) R 506
WA %, FSkERBAT YN, Lk HIRAT 2 e A SR E R R2 M [16] [18] [23]. 1K AT i 1
WHEEEKKME, AZFNWMR. X078 R R e b i X E E R R EER . 5
FREZORA DX A B Sk REAR LG, AR 78 I 53 0 1 Sk MR IR S JF R0 g B L, 3k N0 7 Hh BRI [16], X
U 2 S W] A S A S M R R A S A D% . R VRAIE T b W S A R AL LR R SR M, B KRR,
PR FEAR[24], MEBER BT TE o, BISARIE,, B8 A BT IR SO 0T HhOo A R B b, B P
A % 85 BRG] e

1Sk AR N T L R S N B R T 2 e o XA RE SRR SO SR Is A k. REK
KNI N AEHOET , K2 AER AR IR] A S8 R, AR R SO I Rl BePE[25] . [F)RE AR V6 7 s e A
Ll H e S A SR T R R T L SR (4]0 SR, Sk AR AN B T R M i K B
FAE R, RO BIREEE IR E MU RR S 8]0 B i T R i . X mTRES Sk R AT A A
VAT SR A G o A L PRSP R B AR A 2 0] 1 Sk AR PR AT D 7 A e [ 23] [26] [27]0 MEAFAE A 2= i 7E R
2 WA SRR B RE B, DL B A (R 2 [18] [28] . [RIRE 23 A7 78 M S A 112 355 r (1 BB P4 th R
[FIRE A MG, 2 FEVAZT L P K B BB 47 9 [28] [29]. A Sk MR A A ZR N B R R f Mo g i Tl e e, —
053 i DR T R A AR T B T M L R RO PH . B R, X UL E F AR A AT
FEBRRAAR[L3], 10 Sk R M T B A S0y, MR A U S TP A [16] . Lk iy
AT NPT RESE MR B T R0 T MR R K B 2R A I s 2 S TR o B LAk 1) i R 5 AT R IR N [ 4
W4T 07 TH IR 5T
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1) Bkt N AT T B0f U K 2 2 R M E 5B R 8. BEABCIE I, e EhE L ) B A

IKP R BN EEE R E . BT U, A (A 3l 7 17 £ B A T A8 3

2) WEREE I RS HUFERT P30 874.7 + 418.2 5o AR RE B HF 0T H ¥ RF L (7] (983.1 + 458.7 )

AR 5 T 5 2206 1(614.6.1 + 30.8 5) o ISk MR AN T HLFER 2 517.7s + 2005 s, HE A TE HIR WA
B2

3) AR ARG TN [ S B AN BT AT D9 I 1 A

BEE
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