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Abstract: We studied the sonogram and timing of duets of three groups of Central Yunnan western black crested
gibbons (Nomascus concolor jingdongensis) in Dazhaizi, Mt. Wuliang. The study was based on a 13-month field
observation period, from March 2003 to March 2004. A Sony TC-D5 Pro2 recorder, Sony C-76 directed microphone, and
Sony tape were used to record the duet bouts in March 2007 and March 2008. Signal/RTS 4.0 was used to analyze the
sonogram of the duet. We first presented sonograms of all kinds of sound units in the duets made by western black crested
gibbons. The adult male could produce boom, aa notes and modulated figures. Adult females produced great call or
abortive great call. The two adult females in each group usually produced great calls synchronously. After the great call,
males always immediately produced a modulated figure to coordinate with the female. The interval between the
modulated figure and great call was 2.7 s. On average, groups sang on 53% of days monitored, and sang 1.09 duet bouts
per singing day. 91.5% of the duets were produced between half an hour before and three hours after the sunrise. The
average duration of the duets was 12.9 min, and females produced 4.6 great calls during one duet bout. The intervals
between two successive great calls were generally 115 s. There was no significant difference in the duration and
frequency of the duet bouts, but there was significant difference in the number of the great calls and intervals between
great calls among groups.

WA F . 2009-09-29; #4252 F131: 2009-12-04

FEETH : KRR+ H 334 (KY430840); MK FARRIEEES (3067027005 Hf ERLA: e A 8357 TREE 27 [ 15 H (KSCX2-SW-119)
“WifE#E (Corresponding author), E-mail: jiangxl@mail kiz.ac.cn

WAEER: WK (1981—), 53, WHERITTA, L, FEEMNFKERIT N AESHRY Y #i5C. E-mail: fanpf1981@gmail.com



294 N7/ I

[0/ 31 %

Key words: Western black crested gibbon; Duet; Sonogram; Time; Wuliang Mountain

KA i — S AR TR AR AR B AT RO A
SRR AR N R N g . AR KB S ok 4 )&
16 7 (Geissmann, 2007), H:+hEA 3 )8 6 F,
BT 425 KB (Nomascus concolor). 4 B2 jef K
B (N. nasutus). ¥ F KB 2 (N. hainanus). dt
WS (N. leucogenys). 4 M JH K8 f@(Hoolock
leuconedys)fl (1% K 4% (Hylobates lar). ‘&1 1#
Bl v B BUR 51 A B K — 0 R . D R A
RS 4 MW A $84 R (N. c. concolor), 5
Z A (N. c. jingdongensis). JE P4 IAf (N. c.
furvogaster) FIEZH WA (N.c.lu). 54 WA
PN i R 7 T el 5 o P = B2 727 o7 e
2= R ARG LS 2R R A TR A5
P T A 5 4 K 22 K o R e K e B
HE, FP R AEXS Y TR B RO i fE (TUCN,
2008) PR IR A4S R R E LAY (Jiang et
al, 2006),

REZHKE R — R —EN K ER T, —
AR R B — X REEANANTTE 2~3 AR AL
(Leighton, 1987). {HA AT AEIHA 2 HAE
WMEYE (N. hainanus: Liu et al, 1989; Zhou et al, 2005;
N. concolor: Jiang et al, 1999; Fan et al, 2006) 8% 2 X
JRAEHEE (Symphalangus syndactylus: Lappan, 2007;
H. lar: Brockelman et al, 1998; Sommer & Reichard,
2000). IR R AR5 SR — A MT A REE, BT
A B AR A RE A RS IR G Y 7, X e
Ny Es R A%, AR, thl, BB AR .
KA g — e H 2 Jr sl H H S 0 LA 7N I Py
n, BT KK S (H. kloss) (Tenaza, 1976)F14!
KB R (H. moloch) (Kappeler, 1984)4F, HAthfic
ISR A e A a5 S s, BU G BRI — &
ME (duet) (Marshall & Marshall, 1976; Geissmann,
2002) . X h e 52 2% 1) — EE R R A A HLAT B 1
JEAN4IK (resource and territory defense )~ [ flIlic
(mate defense). SRALELXS X R (pairbonding). #E2EHE
£ (group cohesion)F1I | L {fi(mate attraction)[] L)
fit (Cowlishaw, 1992),

A i W 10 MY P 3 B FH T A R A b
B A A R A, DO T e & B OR Y 48 it
(Brockelman & Srikosamatara, 1993). T fif KB R
(R 8 Y > PR B TR 5N D3 B A A ) B

i S T IS T, S I ) DR KR () R
W W T &M R R A W] 2
(Geissmann, 2002), 7E8F#MM A A R Y 75

A P R W X S A1 BRI S 0Bt . 4 Konrad
& Geissmman (2006) 18 i X o 3 Z€ 17 Ak SO A
¥& (Nomascua gabriellae) [/ HE4T 400, A
SCEF A MO AT BE 23 A IS AN RN 20 2R B0 . PRI,
X R e TR 8 Y AT 2R HEAT AIF 90 AT B 1 S B
X

BEHARIE, A 4 B CHeE 7 v R
KR NS IY 4T A (Haimoff et al, 1987; Lan, 1993;
Jiang & Wang, 1997; Fan et al, 2007). Haimoff et al
(1987)F1 Lan (1993) KNS NY AT A 4k AH K FT
(AN, WIPRIE T 7 R S 1) —HIR )
Gk PR RN TR FIFEEIN A, T Jiang &
Wang (1997) 17387 1 MG RU )& AR INF[A] . AR 472
I [ FAHGBHEAR AW 3200 . Fan et al (2007)70 47 T
VG R TR AR A 18 ) L A7 DAy Stk AH 18 TR A4 8 L AT Ay )
SO, HEMERN TR DhRE . A SCHE T I T Y
Sy AP MFIR B (e s, 20T T V0 R I R
I T VP e ) U A BT ) PR SRR AR . T FE R R £
Py U RS AR IS TR] . RIS ) L AR P KA
B VRSN I FRRFAE, () I ] B s T e ) 22
Tt o IXLLZ, JURE R B AR VY B R K AR A A T A
PTG S A i 0 IV A 73 SR A o ) it s
1 WHARAE

N R S e i (v R TR N

(24°21'N, 100°42'E) #E4T . 5 10U 0 el A 4 S

BRAR A 112 DR o Ll P 4 ] e ARORT - 3
R 2t R AR e o AR K8 R R AR S i A
WG SNTEH, AN E AT e Tz X I
TETarBEns, AT R S . AEWT )
T AREWT 2 3 AN g iy R g HAZWT A
T, BeE X 3 MHEAARIES)EH . 2003 4F 3 H
—2004 4¢3 J1, BEH DRI 10d, 1187 do
K HHHT 30 min, WA S BWF T, SR g
o oS MR H IR GEIE GPS). Mgy (44
W L) S G 5 RIS TR] s ERE U5l 0 I 5P 6 1] S
MY A B S5 (Fan et al, 2007).

2007 4 3 HF1 2008 4 3 11 KFEFFIH Sony



33 W T L R I i A 0 7T RIS T 295

TC-D5 Pro2 (%4l Sony C-76 F5 7] P15 {4 F1 Sony
S AT R K ZE 7 R e K e Y AT T SR
KB I BAA ITA e LRI B D e . Wy B f
(RIS R sk, KB AR Y 25 5 2 min 45
W e S EE B — AT 200~500 m Z . T
KRR P s, SR L AR, RS IR
B, AR R T AR R A I . MR EUH
FEE SO B B IR A (1) 5 AN AT A . IR
B S bl A s wav k% 3K, 5 Signal/RTS 4.0
(Enginneer Design) ZF 17 /4 1% 7> #fr  ( fast Fourier
transform, Hanning Windows, 512-pt FFT), Jf¥ 5
R R kg X
h T BB AR AT I R AR I [R] R 2, 7
3BT U PR FF A S TR I, S U R 4 i ()9 25 H
IS TR A5 B AH T H H AR 46 1 1] » H Mann-Whitney U
test A0 7 R 2 [A] 18 LS 46 Hf [) ) g iy 20 £ )
[ 26 5 o DA R M L PRI R A2 B ) 2 IR 20 A, ] T-test
A6 56 55 N 2 (] g Y B2 (] 1) 22 5% . ] Spearman’s
correlation 4558 Pl W IY (1% EEORTR Y [R5 45 1N (7]

Z IR AR
2 4 R

2.1 MRS AY S RO R B4R
FEPERI R IY 7S 3 R B A A s, BA: i
HETT (boom). fRIFRLIESE F 1T (aanotes) Fiff
W1 (modulated figures) 2. #IEE -4
TR BRI B 1T A, RN T K2 0.5 s, FEAAIER 0.5
kHz. WM& WA FRERIG, A58 5y
Xll, 2 HCRE ISR ANBERNZ S AT E R T R
PRAEER LA & 19 J5 () T PR ) B T . TR A
FO 1~ 13 AL R 4L (mean= 9.2,
n=35), FEANE 1P HRFELIN ] 0.25 s(range: 0.04~
0.48 s, SD=0.07, n=323), ¥ 17 [AJ[¥1~F-55 H] B bl
1] 0.34's (range: 0.08~1.4s,SD=0.15,n=292), #ji
%1 kHz, 1T REEEI ), AR LT3 2 (]
la)o ARAEAZAZAIIRREE, W] LK & 1550 4 99
W (weakly modulated figures) A5 1 75 17
(multi-modulated figures). F# H 1~4 5141

§ 104 4 o 10f
< g
g Aa nofes =
5 g 5
g . g anly N
oom = o | 4| T e >
£ e e e e . Z et N N
0 1 2 3 4 5 6 7 8 9 Oo 1 2 3 4 5 6 7 3 9
Timme (s) Time (s)
,g 104 b E 10 g
=3 =]
g s g s
g DS—— g —n .j ____________
= . ——————— & e = Y AL ———
& - i 0 -—J Q A s e
0 T T T
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 9
o 109 ¢ Tume (s) 101 1 Time (s)
e jas
= 1=
g s s ——s 18 g 5 \
; - [ — —— £ . st
;_% E —_J \‘ LJ ;\u.’f :::—-
0 T 0 T T
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 9
Time (s) Time (s)
fg 10 d ,r:—“\ 104 i
2 2
g s . £s R o o
g SR e gl g asrvarent U R
& R s o E _J .J"b.% N AR o —
0 * T - 0 T T T T v T T T )
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 [ 7 8 9
Time (s) Time (s)
— 104 e 109 j
N —_
) a
4 g
g 3 . g5 Ry
i | W= I
z e — g e YW YR N
0 op T T T T r T T T
1 3 4 5

Time (s)

0 2 s 7 8 9

Time (s)

1 Jo R ZE 7 e Y PR e S AN [ 7 5 S TR g e i ]
Fig. 1 The sonogram of adult western black crested gibbon male’s call types in Wuliang Mountain

a: RIAEWMELHET; b-e: JHTEW; £-h: WMPPTET.

A: boom and aa notes; b - e: weakly modulated figures; f - h: modulated figures.
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Tab.1 Characters of adult male’s modulated figures of western black crested gibbons in Dazhaizi, Wuliang Mountain
(sonograms of different types were showed in Fig. 1)

F Type FRHIE i Frequency (Hz) ﬁfli.uif i
Characters  Jf4# Beginning 4 Ending  H%fit Minimum %/ Maximum Duration (s)
B Mean 1215 1216 1215 1216 6.31
N 1 1 1 1 1
C Mean 1115 1167 775 1274 5.34
N 3 3 3 3 3.00
SD 221 18 129 32 1.71
Minimum 860 1146 637 1242 341
Maximum 1242 1178 892 1306 6.66
b Mean 1245 1175 701 1347 7.13
N 10 10 10 10 14.00
SD 28 28 77 26 0.64
Minimum 1210 1115 637 1306 6.04
Maximum 1274 1210 892 1401 8.21
E Mean 1224 1178 664 1406 8.53
N 7 7 7 7 7.00
SD 17 26 29 108 0.38
Minimum 1210 1146 637 1306 8.11
Maximum 1242 1210 701 1624 9.12
F Mean 1210 1178 637 4522 6.02
N 1 1 1 1 1.00
G Mean 1222 1186 638 4764 7.35
N 53 53 53 53 73.00
sD 44 2 8 447 0.92
Minimum 1178 1115 605 2325 2.93
Maximum 1433 1242 669 5127 9.34
H Mean 1258 1186 637 4897 6.82
N 8 8 8 8 8.00
SD 45 23 0 322 0.23
Minimum 1178 1146 637 4299 6.52
Maximum 1338 1210 637 5414 7.24
I Mean 1194 1182 639 5022 8.64
N 16 16 16 16 17.00
SD 78 20 14 369 0.53
Minimum 924 1146 605 4490 7.94
Maximum 1274 1210 669 5828 10.22
J Mean 1262 1180 634 5032 8.28
N 19 19 19 19 20.00
SD 48 20 10 232 0.53
Minimum 1178 1146 605 4363 6.27
Maximum 1369 1210 637 5541 8.82
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Fig. 2 The sonogram of adult western black crested gibbon female’s call sequence in Wuliang Mountain
a Ml b: RGBS Y, BIRERIIHAE; ¢ —DHEERSThEEmg M, d: P BEE I B .

a,b: abortive great call; c: great call produced by one female; d: great call produced by two females.
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Fig.3 The sonogram of a duet of western black crested gibbon in the first 4 minutes in Wuliang Mountain, showing the
structure of the duet, male sequence and great call sequence
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Fig. 4 The distribution of starting time of the duet
bouts relative to the sunrise, produced
by 3 western black crested gibbon groups in
Dazhaizi, Wuliang Mountain
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b Qe LR L8 <o T 1 O S S R R P
(Mann-whitney — Test:  Zg;.g;=2.126, P=0.033;
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. Haimoff (1984) I Whitten (1982) HIWIFTC
ZUERA: K SN Y [ 75 SRR R T AEARAR K
PHBAERE . AR T m R 10 75 Sk U, AR 1)
T R R e MR AT () BN L A R 11 B 12 B S
(Waser & Waser, 1977). K1kt Oh T 75 &t iE s 45 1%
e B 1% HE A0 R AT A 6 A 14 75 & (Whitten,
1982). B Tt KB A @ Ah, IR Jad 1y Y 5 A0
— AN 2 kHz. (HJE, PRSI )58
R R A S T (R sl g Y ) AT ek 3 A
T 4 kHz, W& TR KER, 2
TR B A K e (Schilling, 1984) FliAEFE K
%% (Haimoff, 1984). Haimoff (1984) XJiFFgK:
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BTR IR RE M AN, RRAR R (R o Pt 2 i 7 55 A
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Whitten, 1982), T JGa i LLIFABEDS, P4 e g
WAL PELE BESE I M RGNy (Fan, 2007), HEAET
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P AR B 85 R D 7R I B A R ) 59 4L
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Richards, 1982).
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FIHEVE P A S0 2 ANERE 2 AN LA R Ah R R
PSS JF H Schilling (1984) A %2 314 —
ORI ) N I A S PR T 1 e
B2 G, XIS AE G A R MR K
A3k Schilling (1984)ZEANEE 5 S A K 5 1 g
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Tab.2 Timing of the duets of the three studied groups of western black crested gibbon in Mt. Wuliang

Gl G2 G3
R k= s R k= Ees R Lk AR
Dry season ~ Wet season Total Dry season ~ Wet season Total Dry season Wet season Total
IR
L 109 78 187 109 78 187 109 78 187
Monitoring days
ey LR 4
L 47 46 93 55 44 99 67 39 106
Singing days
e L] PR E
48 48 96 61 48 109 73 41 114
Duet bouts
N 1L
ey LR 4
1.02 1.04 1.03 1.11 1.10 1.10 1.09 1.05 1.08
Duet bouts/
singing days
N 1L
IR KL
0.44 0.62 0.51 0.56 0.62 0.58 0.67 0.53 0.61
Duet bouts/
monitoring days
AR H
IF Ui )
Starting time 30.4 68.4 49.4 56.7 70.9 63.0 44.5 82.7 58.2
related to

sunrise (min)
Mann-Whitney
U test

R 226 ] Duet

7=-2.334, P=0.020

duration (min) 13.7 12.4 13.0 13.5
t test t=1.285, P=0.202

LYK

The number of 5.4 5.4 5.4 4.9

great calls
Mann-Whitney
U test

W

FRT i) ) %

Intervals betw- 116

7=-0.769, P=0.442

een two great
calls (s)

Z=-1.007, P=0.314

t=1.533, P=0.128

7=—0.339, P=0.735

7=-1.562,P=0.118

12.1 12.8 13.1 12.6 13.0

t=0.615, P=0.540

5.0 5.0 33 4.0 3.6

Z7=-1.186, P=0.236
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) B AT s B — 2. ST YA R MEFST, A
FIRIE 5 b 25 0 AT 76 TG & Ll /N3] (Sheeran, 1993;
Lan, 1993: GA F1 GC #¥; Jiang & Wang, 1997). i
4 373 (Jiang & Wang, 1997: GS). Bayenza, Shin
Chuen 1 Wenpu (Haimoff et al, 1987) DA M 7= 11
5 (Haimoff et al, 1987) ZEih, I X EEHF5Y
HB S Y P A AR g Y = B R AR AR R, Mg Y[
FESIN ]2 12 min 24y WSR2 50% . 1E
RAEMG IS OL — A 1 k. dhah, MERER T
FEA TR 7 4 K RN E R 11 45 R SRR A TE AN R Hb
PRARFE R I T A€ I b oy — 3k
3.3 AEREKER_EBMEEER

FEAKTFTH, VG RE e A — HE R (R R 2L I )
R AR REAR R A B35 22 5, AR S ETEEE)
W IY A DG PR ANFE bR CRECRTISS [R] TR R ) 1R B H
TRERR . A AR U fed Bl 0Y 75 1) Pl
REAERF 5, SR B % (H. agilis) (Haimoff & Gittins,
1985), 3 [CK % (H. klossii) (Haimoff & Tilson,
1985) AR KK % (H. moloch) (Dallmann &
Geissmann, 2001) R TAMAZE R, IXFIANMA
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