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W FE RIS R B LR T A% AL T R P X R R B R R R R AR BB K R 3 M, A cool
edie pro 2. 0 B F AT IR UG SO SO AL B, FEE 33 Raven pro 1. 4 #4775 38 047, S 8RB AL 0B I8 75 1540t 45
ROABERERE_ZEIB D NS M FFEREI RSN CEEE MBI & A F W AREE A E MR
AL A A SRE RIS A . M S 0B Y B A oy A& N AN g ], R Bl g nl SO 43 Sy B B Sl g A
FMREshE . LEAHDERERSA OREKERAEE, KSR B RERES KO BERE REIEE
MRBEAMELET. M R B REREEBRBES M E AR RS, E—REEN —FEPHEF
MR BB KB R By W, AR BERK B EN _HIBEPERE.

KRB R 1 KB A T s R NG R R AR

HE 5 3ES:Qo59.8 MHERARERD A

TE R WP /N 25 A AR R AR 0 B R R 8 1) L 5 1Y) B 4% T 4 A R M Y 75 (Song) T,
PP G Y R AR AR RLRE . X R R T B A B N Y R L A R S R R B
T G 1 X LU A R R 2 1 8 75 45 g 22 SRR R D LA [A] i tE A SR R U BB R B R IR =
A8 o M ME SR B A (U SR B 1D L SR IR AL X O R B Brockelman & Al i, KB R
f R AT S ol TR SRR A A I A T R AR R A B i ML g A A R Y H T2 R
N 1B L ey 5 ) R 3R R ) o R A Y A A A R R B T I B

RHEBEKE R (Hoolock leuconedys) 434G T 3 2L (BHI& TURIL R B KX i) FIRVL (B /RIEILRY b
o ZEmhEamE R EN RSB, BT AROBERKE RS TR Bl R AFERE XS5
Ly s o LS R IR B LB 58 32 3 T AR K PR, B R R FIAT A B AN G B AR AR B R R A
AT IHER S B AT R A e v LUE AL BTN 7 CRERATRY AR 15 5D FH T 1 0 SRR 47 38 2k 43 #r L A1
WrE TR S . R AR B BB R 0 P N AR RS, BT R BTE Oy U L 8 T T IR A 0L
M5BT RAL B BRI To AR R A Y 75 R Al S i AE S I L A T A A B g X H R R 4 A
TR EATE AR TRAOBRERNE S "EREEPEN M RERS T RAERY
RARE A A R E R 2.

1 MB57FE

1.1 #WR&HH
2010 4F 11 H —2011 4F 9 H . MR AT S E T IMIT R T RE—F R E B KB RN A 7R
FE R 4. F5 i Samson Zoom H4 H#ENFREFTH AN B HIEHE . TR WAV L3RR (sample rate)
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48 kHz, HHCRHERGE (sample sized Jy 16 bit, R K SD K. YU S KB RGM A S AR & EKE
RN ZE RS 2 min 250 R &, sk H B AE 50~100 m RYYE [, B 4 55 40 nY 75 e A5, 7 B B 5 1L S AT 4R
AE 7% 3] 77 BT A AU 7S

AR 12HARAEBRERGENZE, AP —HEsdaBul BARPKEHRRZAOBKE R
Ry 75 SR, g — ZE R R L T A X R OR 2 il 2l el 1 8 7 S, LA Ol e AR T L AR T M R S . Oy T 3R
PR ALY A3 B8R, 4% BROPR BE W 5 I R BOR g FI e sE B bn v TEX 12 H s L el 7 Hop
3 FEHVE BRI ARE 43 B 2010 48 11 H 7 HA1 2011 4£ 8 A 31 HAE = 1 i 22 30 L i oo % el — B (—
HE— e — 2O B R (FHK 34 min 40 s, HK 18 min 10 §),2011 48 4 A 12 HE= B EE R IL A RED X
T AEWS B % — A R (— M — M — R A — 4 OB R (K 11 min 13 ), B K 64 min 4 s.
1.2 ®WMRF*
1.2.1 FAEigath

RGP TSR A T LAT 2B R

(1 ¥Rt 35 %6 Cool Edit Pro 2.0 Rl 4% A\ 10 DL R 55U, 740 £ 2R FIE H 455 1
T TEM A BRERA B EN, B UL E S ¥ E S K5 EE I E T ok, R ESE &R B
B

(2) {8 B} Raven pro 1. 4 #4775 % 79 #F (File-Open sound files, Brightness, contrast, view-choose
measurements).,

(3) Bk EARAE AR X Cx L jpe) 4R 5 1 “1E 7 T B PhotoShop X & JE ST 52 4b 3.
1.2.2 FEEAREREX

B B B R SCER R, B SR BRI & 1Y S BUAE S TG RO R SR NG R RIS Y S S R e
RABEBEEGW NS R H G ET (boom) .EHE %F (aa notes) AT HF (modulated phrase) =&
GRUTE B R AR 1 R I 1 R R L £ A MM AR A E KRB R AE aa Y (aa notes).
Boom J2& 7E Mk W7 Ik B 2 13 09 5 5. aa 5 W00 — R G0 AL 06, P X 37 0 5 Y A W A ke 5 R A T o
PR

B (Note) : 7EMR B SUIS 2t 18— Bl 326 57 114 A [i] A0 23 R0 A9 1) 75

SR (Roll) s HEME U 75 18— AN Re i, B R A 8 — RO SR 1 b AT R e

&) (Phrase) . —> BLpl (¥ 75 5 06 2, 2 0 4E — A R BUR B & W I 2E &, 7T 6 — & & i 305
K.

Weahngny (Great call) . py WP % i 0 [ 20 BRI 3 5 TR I 75 5

HEPERE Y 751 (Male sequence) « J& HEPE & 5 19— 58 88 (9 15 90 2 2 o 4 7 B0 B 02 5 30 IR I
T RR R 2 E S TR O N R

Beshng n 751 (Great call) : i1 i B2 0E 0 F1 5 Z BC & Y HEME RS 0 2 91 (45 5

TME (Solo song bout) : i — A4 C MEPESCHEME Foph & H ity g ny

T HIE (Duet song bout) : — M 1 v by T X fry EAE 7 14 A B TBC 5 2 S V) R A I Mg U 7 2 HE
ey Y F 31 1 2 A48 2l g Y 2 41
1.2.3 B4

TEBCHR 43 A W D00 LS 19 4% 55 /R B0 57 1 108 FF 2 Bl i) L 55 B (1] B v 0 23 L R {1 A0 A 1 4% 25 1 (] 1% ) o e
() S5 BRI AT GE T 43T » 3 BT O V9 2 g ] 1 7 AR AE R VR S5 (R D). B SR ST B SPSS
17.0 BEATHECIY B B P=<0. 05 PRy 48 Ho RULHY FEA by 1.

2 & R

2.1 FEEKERZEBFIERE
ARABRE R T EER ARy MR R G S EE W S R A R E T sy .
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TUE IR — B DA ME S R B T R AR S MR A R R S R Y, M R s g I S
AR K TR RS R TT s —E A E R S S E. R WA RS MM AR TR R RO
W MEE S R R G Y S PR E —RER A R IR E R AR —E .

KRB KB R R A — A T E IR A IR s ng oy, ) B LS AR A RSt
— R BT BN Y, 205 SO B — R TR s g YL B R SR TR s E ERS, — A — N R I )
M R, — A G T 114 380 2l 1 AL SR — A 2 T P9 35 2 PG ) Ay A A 1 g R 1 20, L 2K DIEC P 98 0 g ] g g T YR EOAE X
Z. RIFIR TR MG IS SRR E R ERE F A S — B W 2~3 R EAEZ S BIPE G RE A, — i
Hli i — A ER T AS. e 3 AR E AR T AR,

2.2 FABKEREMEGEINEERHE

PHEME A B JE KB RSS2 AR 1635 (boom) VI %1 (modulated phrase) FIFEHE %1 (aa
notes) 4§ 3 AHRAY. A IG E T — B IUAE G Y T RGET . S0 W R R R R Y 0. 35 s, FRARAN
1 kHz (R D.HFIZE WA SR MR E RERIK, AL 55 R E X, 1R 5 76 B ik i b
R IC SR R R A LS. U EREZ RS PR (B 1. Wy ST B RETF GRS WS AT
HH M EET (weakly modulated phrase) Fl5E 8% 75 (multi-modulated phrase) , 55537 — M d 2~
SAE WA TEREE R —SFRE VB NEIRETE R & &Sy 1332, 7 Hz, BARA O 218.1 Hz (R
D, 3598 & — M b NAEG BT 46, S a6 & i

BT HEEARABRERMF BT (E 1. BEET —BE 3~ 4P T AR FEEE - ETE -1
ARHT AR T . A E Y R RS s SEEE S S BEEE W H 1~13 MM
ME A (B 1), BASE R RS [ 0. 16 s, B & W TS M) B B E] 2 0. 1 s, AR A28 /o
242.3~1626.5 Hz GR D. KA JE KB BRI E 5 91— Bl 1 30, 7548 8 A5 3 I b i 2 5 40 20 10 B T
PR —Fh 2 RE 45 A B 15 TP AR B & B B W R O Y 5 1 5 — R R AR B B Y Py T A I B
AL RREAEETEGES hTETR . AXEREMNIESNEL T TARAEENER S,

X1 ZESERLUFABKER_EBSWER

f/1lz i/
ERESE FrAE
B A A B B Lot e ER G
FihET ¥1E 942. 4 1462.5 0. 40 —
(67 ) PN 1041.9 1671.9 0. 67 —
£/ME 436, 2 920. 8 0. 30 —
PR 105. 6 113.2 0. 06 —
BEEEY BoRE 581. 3 1526.5 0.37 0.33
(399 ) bt 416.9 1167.4 0.16 0.10
B/ME 242, 3 993.5 0. 08 0. 00
PR 60.7 92. 4 0.39 0. 86
W FW ¥ 425.5 1257.5 0. 81 0.10
a1z ¥y BoRE 630. 0 1696. 2 1.33 0.45
£/ME 290. 8 1138.8 0.53 0.01
PR 61.1 85.5 0.19 0.07

2.3 FEBKEREMNEME S BT

WEVEZR B JE K BN DLRERE Kt R AR s Mg LGB BB K S MEME AR L S RO T R . AR SR EME AR B
JE A AR S e N fg 52 AR BE S R ORE S G 2y R B B Sl S Y (great call) TSR B LS G Y
(abortive great call). J&Ii 4 ¥ 8 NG I G5 — D IF UG & 35 5 2~ 3 90 35 8 19 F0— BOUAR B = w2l ng ) 17 51
AR WS G (& 1o) P FFLEmfEIJE 7~ 9 s, 3 R A 285. 9 Haz, ¥ 3 e i 5 R 2
1325. 8 Ha(FR 1), e WAyl g i o 5 A T 46 5 19 F09R 55 & 35 (B 7R3 sl g ] e 540 A B iR () 1dD.
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20 a 20 b
15 15
- S aa
10 Z 10
S bo ~ Wmp mmp =
5 E; 5
P e e T S T U . PO S B e
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
t/s t/s
20F 20 4
15 15
N )
£ 10 8¢ =10 8¢
i bo wmp o bo wmp
5 "y 5
= ol s S A
o L= o L= i e i P A Rt RSB 2 N,
0 1 0 1 2 3 4 ] 6 7 8 9 10
t/s
a—HEE NS I R A6 35 . 991 1 AR 5 cbo OTAR 5 Tboom) , wmp (5518 3% Yiweakly modulated phrase), mmp (5if 517
multi-modulated phrase); b—HEPEIEE %4 aa(FHE 5 Waa notes); c—MEMEINIKIEEIYNY : gc (great cal 1l KI¥a0
W) 5 A= 2R TR BBl Y s age CRIGIT B I abor tive great call).
B i @B Tl AR 1 KA g A T S
A \A
3 4 8

3.1 KBEEBEKBERGNI)HE

R BB R MR S IR B B AE TR AR SUSCR & 1), — B R R R B 5 A WS . A KGR —4F 1 2R
A5 2 P UL RIS 7 53 i 3o A e A B o M ST A Sl S T kR R AR A (LG Al B TR AR 2D 8% Bl S A
X R 320 18 i DO b R B > R B A BCH At R K S 3 Wy B O 7 SR R L SR i N/ S R Bl 5N/
S OR TS — E B R AR/ S AR S RTAT I B RS B W G N/ SR T I B A 2 [ B SR R L B AR
HA K BRI WA R T RN R, I FEA R B RKBE RS M E R RS SR th, %8
IR AAAAR B 7K U35 P AR 0 [ S e TR i 3 2 0 [ S L P e e ey ][] 37, 5 903 25 45038k P 1 [k
KRB L.

R T 9 S S X 4 R AR A i TRC 0 A — R B AR F T WL B A T O O D O S AR e AR
FEAL A I 22 % 05 BR L AR AR S 0 S A L M A 2 T (HL O T SO SE A TR BB O b M SR AE 1
BT S B 5 — AR 3l (EURE R I 2 15 SP 8 WL — B it 4R 8RR, U B T A R AR A 2 SR —
B XM TREFOAAERER. SEN—DESH BB 55— A6 30w v A4 8 5 201 35 5 W i
— Pl MV A 3. HETEAR BB R St an [/l — > Tk R R R AR B A I AR i R
AIZ 53 E AR GUE T WL 5T 5 T ME PR X T 4R 4 TR U 4 AR AR R R ARBUR. XA R T A
JiE R g M R TR AR R KRB R OB X — A S A R B IR R R KRR R 7R
AR I A 23 o) AR RS Bl 1 RS A 2R i N MR T 5 IR A g ] L TSR ) e R AR
/D5 | 7 T o I A AR A R R A A 1

ARHEBRKBREGYEIG E5HMKERAEES. BAROERKERUAES T BREEKERY
MEVEAS PRS2 T B0 By T8, DTS A T E R 2R B JE R R A R ) TR 2R 1 8 KR AR M. BT L X T E
22 TC A B MEE R B IR RO U AT T e e e Al M S A £ R, B B S A S TRCOIR B 5 T
T B T A8 A M A AR R A U ) A AELE I e 7 AL 0 R R 1 TC DA B R AR T X T AT
2 J0 5 g Y A
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3.2 REEKESAR.BRBKERFIEFELR

ARAERERSRBERERIEERERAIGHREAMREAFE-EE25F RO BEKER
52 B R SRR AT 1R S A Sl 1 4 S A AR [ AR R B AT T U AE TR A (AR
FE B R S R I B A . MRS KB R R IR R AL PR A S ARERERL TR
B 19 5 75 1 54 1 W e ) v 7 5 O s e ] B AR SR R R R B A P B SR BN R sl gy
17T PG 38 64 A P A O U s g L A sl M e 5 R R Y D 8 gl M o e ) AR A B T 2R
P R 258 2R Iy 3l AR e

X2 FAEKEREX.AERERKERN-EESELLE

ki) A
Fik pes EEEY ﬁﬁil G Mz oy PRI
B i
RHBRBER 113 AR BEAWTEWC~34AF M
+ TS
Ioolock leuconed ys 8 FIWHR * BIEEE W (G~d AT A TR 5%
2 & BT 3 ng n Ak
VL 3L Sl g Y
TR E R 113 AR BREAWTEYQA~44HFTHOM
+ k17
Nomascus concolor g BT E R x WFETETTE~5MFT SRR
2 % BT 3 ng n Ak
VL 3L Sl g Y
1— 19 /-5 T A8 L
REBEGERE R BAHEEFA~2 45T
REHERER A e R 4 B E & ) A eH[18]
Nomascus nasulus B MIETEEWA~3METD
- ARG A
+ ¥ SR 1 B 2% i W B g

oy

MWARAERE RS AP RN EERIS 2 MRS REREAIT AR, EE 53 HESE (&
1b), — &y 1~10 X4 L.

A0 MG W F R 8 A O ] i 1A R ] R S 5 e R sl g ] g R PR O R R RS AR
P o TR R R T A N I B T S R KRl M R ) Y () B R R A TR X
[ DAY 5 R P O P 28 P ISP [0 BT 25 0 A AR R i A T ) o AR R i R R Y A 0
A mp A ) 2R R sl e i G R TR R R A R T R R X AR PR R AR B A A TR M ] I ] R 17
DU 5 P R R 8 A A A S W T AR o 50 A 1 S T R 8 Y A R TS PP ke B R I sl e L 7R
FUE KB R MR B2 S 57 RS KB R L2 EEA R R HA BB KRB RN NMAS 5T
AT FN NG, BT UAR G T 04 B ORE KR R 7R 1 R I AT 5 W e G G [R] B S AE AE RE  A
AR EIREE SRR LR BB KB AR RS W8 02 3025 ISRy 8 sh g 5. 2R 19 R A g ] g
RV BRERERL T HE G, R T35 570 B0 1 2% I sh g i i 5

2 % x
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Sound Spectrum of Eastern Hoolock Gibbon (Hoolock leuconedys)
at Mt., Gaoligong. Yunnan

Li Xu', Zhou Wei', Peng Chao"*, Li Yunchen'

(1. College ol Forestry, Southwest Forestry University, Kunming 650224, China; 2. Kunming Zoo, Kunming 650021, China)

Abstract: Tt was selected that three group song records of eastern hoolock gibbon (Hoolock leuconedys) from Nankang,
Banchang at Mt. Gaoligong and Taibao Park in Longyang District of Baoshan City. The song record would be analysed by soft-
ware cool Edie Pro 2. 0 and Raven Pro 1. 4. The sound spectrum would be kept as graphical files. According to the results of
sound spectrum of eastern hoolock gibbon, the male song sequence could include start, repeat and adjustment of syllables in the
duet structure. According to the frequency of the second syllables, the adjustment of syllables could be divided into stressed
syllables and weak tones. Female song sequence is divided into repeating syllables and excited tweets. The excited tweets could
be divided into the success and failure excited tweets. Comparison sound spectrum of eastern hoolock gibbon with east and west
black crested gibbons, it was found that female of eastern hoolock gibbon could send out the repeat syllables that could not send
out by female individual east and west black crested gibbons. In addition, the failure excited tweets of female eastern hoolock
gibbons appeared in very high frequency. In a complete duet of eastern hoolock gibbon, there were failed excited tweet which
could not be found from a duet in the female eastern black crested gibbon.

Keywords : eastern hoolock gibbon (Hoolock leuconedys) ; sound spectrum analysis; duet; comparison song; black cres-

ted gibbon
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