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m, 5 91.4% MMy & A A HHHT 0.5 h & HHE3 h 2, ,g¢ 53. 1% Mg EAEEHHIE 1 h WO A
RER B 0 BN 69. 7% , —DEHRSER ARG N 1,24 Y, 0 n i S+ 22mf | %9 18.3 min, — K ZF I,
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Effects of meteorological factors on singing behavior of eastern black

crested gibbons ( Nomascus nasutus)
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Abstract: Gibbons are characterized by their species—specific calls, which are known to be affected by both biotic and abi-
otic factors ( such as meteorological factors). To identify the effects of meteorological factors on the singing behavior of east—
ern black crested gibbons ( Nomascus nasutus), we monitored three groups in Bangliang Nature Reserve, Guangxi, from
August 2008 to October 2009 using all-occurrence recording. Groups sang during 69. 7% of days monitored, and sang an
average of 1. 24 bouts per singing day. Over 90% of the songs were produced between 30 minutes before and three hours af—
ter the sunrise. The average duration of the songs was 18.3 min, and females produced 4. 4 great calls/duet bout. Gibbons
called later relative to sunrise on foggy days than on cloudy or sunny days. They produced shorter bouts and called later on
rainy days, presumably because the energy loss and weaker solar radiation. We detected no effect of temperature on singing
behavior.

Key words: Eastern black crested gibbon ( Nomascus nasutus) ; Meteorological factors; Timing; Vocalization
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HE KRB (Hylobates lar) , BT A7 R 3 H—
BRI S W), IR RO A g o i A B W A Y 25
M RKZZ — (Long and Nadler, 2009) , #{ {5 H
SRORPPIKC R (TUCN)  ZL 68 24 5% 31 Oy 4 R 32 Ui S
Pifh (IUCN, 2008) . ZWFl s s b8 J3 A T 200
IR b [ g AR A B AL 3R, B B b4l 50 4R R
—EINAE Z N E K4 (Tan, 1985), JFHM
60 4 A5 B W B A W Bl o ARy B D) R
(Geissmann et al. , 2003) ., 2002 4k mg )8 25 A DL 7E
g I #E Trung Khanh B4 31 0 [E 1355 19— F w5 i
Fe AR AR I R B T IZ YR — /NP RE (La e
al. , 2002), BESS T 2006 429 H7EH[E Py 55 g 2
iz B2 R MR 2T 55 3 ASRER (Chan
et al. , 2008) , 2007 4F BRI 58 A R AR RE K
BRI 18 B, 24 110 K, ooy b [ A AR
B KERA 4 B 20 2 (Le et al., 2008)

M AL R S R R R B — AN RRE BT A B
B RAT BE &t EL A W e S R R R I g Y
KRATEH HZ AT H 55 LA/, BRI
B2 (Hylobates klossii) (Tenaza, 1976) FI4R KK
5% (Hylobates moloch) ( Kappeler, 1984 ) 4k H:
b A S T5C 0T B B AR AT BE & ) BLAT M0 22 S 1
— M8 ( Marshall and Marshall, 1976; Geissmann,
2002), HYJREALHE WG] S . SR B S R |
BYR Y BERRIE NS 4E 8y . BEARRENL L
5 X A (8] B9 B R 45 (Cowlishaw, 1992; Fan et
al. , 2007, 2009, LM €4, 2009a) , HFF KM,
KE R 22 2 R Y MR AR (IR
H+F) WM ( Symphalangus syndactylus: Chivers,
1974; H. klossii; Whitten, 1982; N. concolor: Shee—
ran, 1993; N. gabriellae; Rawson, 2004; H.
conedys: Wi il L5, 1999; H.
2007) . Chivers (1974) I Whitten (1982) iAW
W T AR RAIIE T Al (S syndac-
tylus) FIFEIRKEIR (H. klossii) RRERI PR,
KB RN R R B YR SERE R, DA T fd 1t 1y
IR G [T N2 A - L L B |- 2
(1999) AN JEIR SR RS E P HE K EE (H.
leuconedys) T %5 K MY L 4f B (i) fnh 35 25 S Y 2 L
JEA 1M Cheyne (2007) A A G HE5E B OR 52 1w g
Y R R B D BR R RO BB 5R BE AN, Cheyne
(2007) KRR ED YA SR (H. albi-
barbis) G AY S 46 I 8] £77E— & 520

S 2002 AR BB R, Hiz

leu—

albibarbis. Cheyne,

AN B X Z R AT R RS 2E RSN R 45 1, 2008
AE 8 & 2009 4F 10 H, FRATET VE ISR 4 X XF
Z RPN AT AT T ARG, AR S R GE
T A B K AR B M ERAE | g R iR e |
SEEF] SIS SN g A R A, DA &
JEHR L RREE L LR R E ARG X Y ) 5
M

1 HtR &

1.1 WF5EH N

WFFEHb 5 A7 F ) PR % A 6 X v B RS AR R
EREREAREY X (E 1, 22°55'N, 106°30'F)
5 AR X, Sy LAY ST BT B R A K
U NI L X LR T E A ST LI R LAAN, HA R
3 M X 00 43 A5 B A . — IR EEOR B30 1 A4k
R EELR . AR BIREIESL S . B IRIN Y
A T HL A A L Y e B AR A AR, A
BT —A H PG ) 2R 2 e R A I TOU IR, FEARSL
(1) A U 22 [H) B A A — A IR A 200 ~ 400m, HAR
100 ~ 300 mfEF/NEM (HHFRA “FH7) A
WFFE RIAE LA A AR I 5 5 A e 2 () 64T . DFFRARIX
J& WA 2= W AR, 2008 4ESF ST 20, 3C
AEFEW 1 804 mm; 2009 4F XS 19. 6°C, 4F
R & 1 363 mm, & IR 40.8°C, & KR
2.7°C
1.2 WFFEAT G R s 4R

WEFE X5 o A FETE A28 4 - J7 Tk ZfRpko
4R 600 ~ 950 m, WFFEHAM, 3 BEKAERE M
Worfi P XKk, HEAES, Hf 1 B
KRG Sa A EBEN, 550 2 Ak
NGB, BOARTRATIC 1k B [ BT E A7 B R 5%
(R Y P gt s E TR B BE 9 AT5 SR B X g g 1y
Jp AT . HF =N H (2008 4E 8 ~ 10 H) hT
WESERT ], 2 T 2K SR R AR 03 2 [
T SRR R A R S AR SR AR A R Bh Y
NEHE 3 ~ 5 N5 3 W 50T L g iy 47 sy
W s 2 /0 RE W 2 PR AR n g Y TF A 53 B[]
2008 4F 11 H % 2009 4 10 A 3L W0 228 d, F
WA AW 19 d (SD =3.2), o Wi R B b
A 15d (2009 43 H), £ 26 d (2009 4F 6
) o AR R A T IE W5 8

0 L A 2 ZH N SR BRI ik
S (1) B H ST MR, KK R A
J&, AT RE SR B A LR A GO, IR R
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KA BB WT i A AT AR AR R BT
U 55 IR e R IR I 2k T Y W A AT T
(2) 46T FULHT 30 min, POALE U A 5 ok B 5
e SE W s, LA PR RE T B AT A 3 S REAR A Y 7S
(3) —HAREAEng ] RS2l SRR, AL gy
b FIVRRE A 235 A 0 D sy R A, 09 i) s 00 BA, 53 ) ]
XFPEHLIBE 28 LR S 1S I R (A TSR] B 1 A Ml 1 SR
MAFAE;  (4) BRiC A SR HHaE (G
i Magellan explorist — 500 GPS) . MUYRE(AR - g ny
D R I T AR AN S AT A VR S S I T R
[ | 2 Y RS ] AR MR R (1
-, 2 B4, 3 W, 4 - %K) FIRGE (0 -
J, 1 -BUOR, 2 - R AR

M J5EH Bangliang
o WETH Study area ("€

—~ % River

o FFEHX .y
Bangliang limestope ™«

forest <\ .,/
-

5km
[

BT TR E AR AR A X B A IR

Fig 1  Location of Bangliang Nature Reserve in Guangxi, China

— b, R S B MG AT Sy 2 AL ) Sy I
(WERREAR B 5 &t A AU A ) | R R OB
AN FEREKERE (Nomascus) ", HLAIAY
TUE RGN AR R R, O AL, MEE
W sl G AT RS, H e e DURE P iy 2
( Geissmann, 2002; Fan et al. , 2009) . i zh g ny
(Great call) J2& Hy E 4 458 4 &t %) 11 5 20 A gy
P o Y SR TR A M VR T 1 R e T
SHEIB A E S & (Fan et al. , 2009) , AL 5
3BT R A PR 2R N R S 1 U A A B B e i
WRZHMK R &, M ST A S TR,
rz,

% H HOBO pro RH/Temperature Data Logger
(RG3 - M) H i TR AL 5458 1 23 019 I B2
(BP/ANE—) MBEm R (E2adsk), A RN
AR TERE R TEAI AR M AH S, W Onset 23 F] YA
#44. http: //www. onsetcomp. com/

1.3 Bl tr

W KA B0 2 O6 BRR 55 70 s R L B R Z%
K, I3 B B SR R A 0 0 A7 0 B S0 5 i
i FCBCHT BT | LR B B A 2 Y R R AR
e TR LA R AN B T R ACAR A R S g g i 22 S 43 B
Vee R X P L] Fg S50 e L[] — A R A ] BN
g R H RS 3 h B S4B 25 S o BT T RS X
0GR 2, AL, A RO A sR a5 A A3 T AL L T
AU XK 53 B IR X6 g L ) 5 W

Sh T 3 B A 7 A0 8 I R A I T B 520, AR )
AP 8 MU T 4 TF T R o 5 ] 36 e ek 8] 9 25 H i e 1]
5 208 m AH XF & 45 B A ( Rawson, 2004 ; 3E A K
4, 2010b), FH Spearman’s correlation £ 5 3 zj 1
ML ) S50 e U 8 415 85 I ] 2 TB) ) S & . Chi-
Square test £ 6 — K H1 G AH YREY Y 25 5 A B
Wk Fry 2 5% . H Mann-Whitney U test 5 Kruskal-
Wallis K56 TG A~ XF 08 i i) 2 i A ] | 1S e 53t
TR, S G I YRR Iy Ry SE I E] A S, BT AL
5 H SPSS 16. 0 Ziit o #r fF AL B, P<0.054E %
T4 Ho R 1 SEAFR

2 #HX

2.1 Py Es ] AR AR

1E228 A R0 SR R 477 gy, Gl Bf
TE131 dHgny 158 ¥k, G2 BEFE125 dHngny 7 171
W, G4 FE125 drfmgm) T 148 ¥k, P AEAEEAH
SR AR R 69. 7%  — ANBER — it K H g
m—y, AR (Gl BE27 d. G2 BE36 d Fl G4
19 d), A3 (G2HES8d, G4RE4 d), M
BFOL T — KM 4% (G2 —K) M5 (G2 —
K) (Chi-Square test: x¢ = 71.114, df = 1, P <
0.001; xg, = 318.503, df = 4, P< 0.001; x,, =
176.365, df =2, P <0.001), BAK, WRE
AR, —ASBHAE R R 124 RO (R 1),
91. 4% Mg m & A FEH AT 0.5 h EHHE 3 h 2
), Hr 53, 1% mgnEAEH R hil (£2)
( Chi-Square test : x = 810.061, df = 7, P <
0.001), WEZEIC sk, N0y JF 4 Y fc B I ] 2 78
2008 4F 11 A 19 H, Gl Bf#E H AT 22 min BIFF45
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it 30 %

myny . R HESEAE 2009 4E 5 A7 H, G2 #EfE H A
379 min JF 45 Mg mf, 0G0y iy S Xy R S i E
18.3 min (rang: 0.6 ~ 47.6, SD 8.6, n
477) . AE 477 W MG 0 b HE PR M IR 108 Ik
(23% ), MEVEZS5H) " EIH 369 W (77% ), AW
LR MEPESRNE o FE— R ZH IR MEMEF 24
Zhngn 4.4 X (rang: 1 ~ 33, SD 3.8, n
369) . BN NG I YRR I Y R L R] 2 T A O
(Spearman’s tho: r = 0.377, P <0.001),
2.2 AR TR Y A 5 R
ARBGERKE R MR H S 3 h NP

=
o

=1
Table 1
August 2008 - October 2009

JE 5 R 0y iy BRSP4 0 B A LG 25 5 ( Mann-
Whitney U Test; Z¢i = -1.107, P = 0.268; Z¢, =
-1.697, P=0.090; Z,, = -0.714, P= 0.475)
(% 3), G RAIR BRI (1) 52 w0 5% 4 i
AN PN LT POy G CIE A R NS5 R E
PSR LB R %5 RI 25 25 K AN i A
Xof 2 4y I ) e W, L IRl e U /T I R A
Ky AHXTH B[R] R K A% AL b B[] 52 L oA R4 R Y
We, FRELO )T, H 20 M A LR B TR Y 22
TE TR A B - 347 18 1 R XoF 2 Jef B ] 5 e A KUK A0k
1 B, P L R[]

1S4
o

2008 £ 8 AZE 2009 £ 10 Al EMZAARPREZHFHF R EEK EIR G A 5 iE 451

Timing of singing behavior of the three studied groups of eastern black crested gibbon ( Nomascus nasutus) in Bangliang, Guangxi, China,

Gl G2 G4 Total
WS T R
’m“‘J%%&_ 228 228 228 228
Days monitored
Lo 4
N Hf%ﬂl . L 131 125 125 217
Days during which singing was documented
gy Y
l,% LIU\%I 158 171 148 4717
Singing bouts
g, nY i 2 Ny v Fe /W P ‘
IR (IS IR/ R ) o0 4 69.3 75 64.9 69.7
Singing frequency ( Singing bouts/ Days monitored) %
MG I AR (M A/ SR )
oL . . . 1.21 £0.37 1.37 £0. 68 1.19 £0.45 1.24 £0. 53
Singing intensity (Singing bouts/ Singing days)
X L 4 B | i
H J_Lﬁ”_ T Cmin ) , _ 52.0 +64. 9 40.4 +68. 1 57.1+59.2 49.8 +64. 4
Starting time related to sunrise ( min )
45 i A i
ﬁ,&. JH(ynn) _ 18.9£9.7 17.4 7.5 18.7 £8.5 18.3 8.6
Singing duration ( min )
e 30
54 11 43 108
Number of male solo bouts
U UK
104 160 105 369
Number of duet bouts
— W . Eng ol 2 N LY Y F
Y= E R s T 4.7+2.6 4.5+£5.1 4.1+£1.9 4.4 £3.8

Average number of great calls / duet

F2 208F8AF 200 F 10 A A ZEBARRPERER EEK EIRG A X 15 wfE

Table 2
August 2008 - October 2009

Frequency distribution of starting time of eastern black crested gibbon singing bouts relative to time of sunrise, Bangliang, Guangxi, China,

AR X AR (h)

Z ! Cumulative

Starting time related to sunrise ( hr )

BIK Frequency

Gk Percentage

0.5°
1

~N N W AW

44
297
381
436
460
471
474
477

9.2
62.
79.
91.
96.
98.
99.

100.

[ R e R S NN R OS]

a 278 H H BT 30 min. a: 30 min before sunrise
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F3 2000 FIAE2000F10 AFEBKERIAHEBUFLABURMBHEILANNENERE (C)

Table 3 Mean temperature ( °C ) within 3 hours after sunrise by gibbon group (G1, G2, G3) singing behavior, Bangliang, Guangxi, China, Au-

gust 2008 — October 2009

4K Group P-4 Mean AR CFEIH Min I w5 P39 Max SD N
Gl M1y Singing 17.6 5.4 24.9 5.0 131
KM Not singing 18.3 5.0 24. 1 4.9 97
G2 Mg 1Y Singing 18.3 5.0 24.9 5.0 125
A MY Not singing 17. 4 9.3 23.2 4.9 103
G4 g 1Y Singing 18.7 5.6 24.9 5.0 125
A MY Not singing 17. 6 5.0 24.5 5.0 103

R4 2008 F 9 AE200 F 10 ASKEFHZM TR RE KE RGN KR 18 $51GE
Table 4 Meteorological variables and singing behavior of eastern black crested gibbon, Bangliang, Guangxi, China, August 2008 — October 2009

JEIR SR Light intensity M Rain M Wind
il 7 iR e
I ] % RFEW  FEW R v ¥ s oA N s
Sunny  Overcast  Foggy No Rained  Morning * Calm Breeze Gale Total
. . All day
last night rain ’
1WA Sl e
o U‘J%ﬁ_ 95 104 29 162 35 17 14 109 106 13 228
Days monitored
LN
‘E,ﬁ L{U\ﬁ 207 211 59 329 90 41 17 192 258 27 4717
Singing bouts
A BEF 2 0y 45k
ﬂﬁq: T B 1.24 1.24 1. 25 1. 1. 37 1.34 1. 18 1.32 1.19 1.22 1.24
Singing frequency
Kruskal Wallis Test %= 0.198, df = 2,P=0.906 x? =9.525,df=2,P =0.023 x’ =4.332,df=2,P =0.115

AH X H I ER EFE] (min)
Starting time related to sunrise( min)
Kruskal -Wallis Test ¥ = 17.220,df=2,P<0.001
ST £ 2 g R

Mean number of great calls

4.8 4.4 3.4 4.5

Kruskal -Wallis Test
¥ 228 ] (min)
Singing duration ( min)

Kruskal Wallis Test

X} =6.762,df=2,P =0. 034
18.7 17.8 18. 1 19.

x> =1.221,df=2,P =0.543

41.6 52.7 72. 4 40.5

% =13.847,df=2,P <0.001

X} =3.692,df=2,P =0.297

x> =9.416,df=2,P =0.024

63.4 87  103.3 69. 9 37.7 42.9 50. 2
2% =12.636 ,df=2,P =0. 002
4.3 3.5 6.3 4.2 4.6 4.3 4.4
x* =3.714,df =2, P =0. 156
16.4 16. 4 16.3 17.1 19.2 17.4 18.3

x> =7.085,df=2,P =0.029

3 itk

1 S 1 0 I A S B AT B A T R ) B
U5 WS FNB A . R R PR RS | AR N OC
Z 53 Be ( Cowlishaw, 1992; Fan et al., 2007,
2009) , {HIGUEIX LL )RR 75 22 o 1K a7 o0 20
ZEEY Y P [ SE S, Y TAS ARG AR S i (] ST k=
ARG S I B 28, H A JC B 2R B Te R 4 0 Y 1 2
REMRBEHEAT FE o K . POHOA SC R 2 He AR 7
Xof R L] 8 52

AR B AR A A B R — A, AR ] T
TER Emgny | g g — SRR R R
H— ¥ ( Chivers, 1974; Whitten, 1982; Sheeran,
1993; Rawson, 2004; % i 955, 1999; Cheyne,
2007) o A BT ACE S 1 34 g g il Y RE S ) fE]
(18.3 min) HEWHEKER (19.7 min, ¥l

BeAE, 1999) MY, HPTRERKEE (12.9 min,
JWIATAE, 2010b) FERKESE (6 ~ 11 min, Gei-
ssmann and Nijman, 2006) [0 0y E K, (HET
FHKE S (12 ~ 62 min, Cheyne, 2007), 2B
K R g DL B G A R E R O
(77% ), H W ErEd s #E A7 mnE (23% ), H3AT]
WAL BIMEPEMIE , SKEHEE (Hylobates) 4
B H B A AR A He A, e AR DR K R il e
BiR A (Geissmann, 2002) , X022 5 1] GBS
7~ H oy Uy et B FRE] 2% 5 (Geissmann,
2002) .

Ry SRR Z ] A SE TR, R SR S UK
B L L, #FMEHSHAR IR E ., N
TIRBIE ARG AR, KERIEFRER RGN,
KR TETE AR IR BERE B/, A HUN S, A
FF 7 35 M5 #E  (Whitten, 1982; Mitani, 1985)
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T A S A ) AE R R g R R R A R AU L
X HLRE Y A7 SR A7 A — g, 3 R IR A Tl BE
SENR KR R A R T FE, E A g Y Ak
( Whitten, 1982) , {HAHF 5% I A L Fix — &
HHJE 3 h P B IR R AR P 5 1R e 1 g | 47 1%
AR, AR 12 AR H R BEKERET
myml o F AR [{ AR X A4 AR T M a4k i
WAL, JE W AT ZE AR, AR R ER A,
LB TS KR, HE 3 h WFRE ST
5C (#£3), AW BB R BEKE R0 geitfb
T 5 208 N T ASRRAE 4B K R ROk
FEARRIR A S, A0S E T Sk . s It A
AR AR TC & LV B E K R SRR AR
gy (yERERAE, 2010b), TR 7o HoA
SERRRR AR A S, RN EE IS R R, K
g | E— 25 X 5 g ] T R 4 WF 5T A B
TR X — 4,

TSR I ' 3 X AR O e R e P I g A U s )
IV 35 sl g ] YR BUOAE AE B R, AT TR R
FIRF 25 KI5 RS, AR B el K A I L ng Yy
BB [R] A B HEAR T R S sl o A o b
HAE LR e 55 1 55 KW=, JFUG A m i e ] i
R, JF HOME Ve B 3h g ) R B D, 22 0E SR
(1999) Ik Ky i B 25 e VY (A JE KB R 5 K
i3 Y S U Bof () BB 1) LR A K AR B AT Bl
Y, KAy ETRZAEREMMHEY, |
Cheyne (2007) A bt B8 B IF AR 52 0 1 20 KB
AN Y A RS LR BT ) b A o LB g M AR GE Ol
S BRI DT B I T 8 B X g Y g s i, X
Ot HR R B ) A I e S B R AT — 2 T AR
PORNEE R r et Y/ RTRE A

VT XA kg% (Chivers, 1974) . 38 [ K 4%
(Whitten, 1982) . VE VG 1 JH KB (i & 4%,
1999) . i KB & (Rawson, 2004 ) Hl%E B A
WK S (Cheyne, 2007) 191 RY 2 46 i 6] 77 76 52
Wi AR AF 5 R R TR T AR B e R A ) 1y ) A A
S, JCIC R MLRE TR | T R BN EE R BN R
X Ny RS 4 s ] R A7 7E B2 W, Chivers (1974)
Al Whitten (1982) A M 2 7K BRI GERY
PR, MUETE R HREY R TR IL, N
17 5 % Y S G B ] 43R 88 AN & A gy [R) e i =
o T U052 i ' SR B, DA 5 | A S Y S 5 e 3] 1 4
s,

Cheyne (2007) % 3R % % (20 K8 J

F14) 1 L R B TS ) 77 A S S R, AR RS A B XUk
AR T KR R g I i B Gy s ] R 5 R ) A A B
M, Lan (1993) Ak B 54 8 A% & i i muf A HOKS
=k, WTREARZ 5 Z B i T4, SR
B, WAL AP SIAR 25 5 7= A= e, DA 52 T K
B PSP AERE B, A5 I Y i RESE R A] 2E K DL
PR AR [ 1 30 TR o

BeAh, RS E R E YR, KB
Xt AR D, HAE Y 2R S B o =, A
TIF 5 350 4 48 SRl o JHL o b i 1 5 M LA TR
PIPRAP B 5L, B A T FRATTAE Fh s 8 A 5 45 W)
R} A5 B o v 0 ) o B 3

Brift: B Tdea Wild 9 AR SEER AL T 0020 A9 50 75
SRR P P B R R R B R R A
F AR PR DX OR3P Ak T2 AT 18 o AT 55 [R] 78 p9 3 Bl
ST S T AR BY P 2R B AN OR 4 DXCHA T A A D1 4R
BERY = B R 55

S E k-
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