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Abslrlel 

Siohuan golden monkeys ere distributed in mord~mo fore啦
．
1~eir vocal sol,t]0~~8 have 

important flmctions in their situaiion of 1ire．On the basis of observation of vocal behav— 

iour and sound recording，this paper presents the major categories of vocalizations prcdu- 

oed钾 f∞ l ing S~chuan goldsnmonkeys，end d~--rlbestheir emimion xvi~h ac~mpan一 
Ⅱg teoop behaviour and b movements．Dif妇 en b~ een wild and captire animals' 

aza simply alto]ysed here． 

Key words Sichuan golden mo nkey (Rhinopithec~ roxetlano)f Vocal bohaviouzJ Sound 

spoctrogram 

Vocal communication among nonhuman primates has been primarily investigated 

among the terrestrial macaques and baboons． Communication among forset dwelling 

species ha s been less studied，perhaps in part due tO observational diffieultias
．However， 

Voca l beha viour appears to e more crucial for commtmica tion in arboreal than terres． 

trial species(Waser， 1982)，due to decreased visi~ility of group members in arbo real 

species．Sichuan golden monkey，Rhinopithecus roxellana is an endangered colonial ende． 

m ic to China ． Up to now ， many studies have been conducted， mainly focusing on 

anatom y， eco logy， social be ha viour， resource s and protection (Ye et a1
． ， 1 987I Chen 

et a1．， 1 989j Qna n et a1．，1981)．Very little information exists regarding the vocal 

communication of this arboreal primate．Categorization and general dcsoription of golde n 

monkey vocalization have been provided bY Tenaza et a1． (1988) and Clarke(1 990)
。 

based on brief observation of captive pa irs． Xie et a1．(1989) reported the analysis of 

vocal behaviour with data collected from ca ptive an d wild golden monkeys
． This study， 

on the basis of long—term observation of bcha viour an d a large number of sound re∞ r． 

ding ,presents the major categories and sound spectrogram of vocalizations produced by 

ftee’living Sichuan golden m onkeys，an d the analyses of the differences bo twccn capt— 
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lye and wild condition． 

METH0DS 

Our studies were ~onducted at two areas． One is Yuhuangrnlao located on the nor— 

theaste ea of Ihe reserve in Zhouzhi County in the north slope of Qinlirig Monn— 

tain． the other is Taishanba in Ningshan County near the reserve in the south slope of 

Qinling Mountain (Fig．1)．There were three troops living in both the regions· The 

climate in the south slope is warmer and wetter than in the north slope．n e vegeta— 

tion includes coniferous fore~t， c’oniferous—broa dleaf mixed forest， deciduous broa dleaf 

forest and secondary deciduous broa dlea f forest． 

It is difficult to observe the activity pattern of golden monkey in the wild， since 

they dwell in the forest and their home ranges are very large． For this， we followed 

the troop to observe the voc al behaviour and reco rded the vocal sound far from them 

about 1O-- 30m away， um il we couldn t follow them． Sometime We also went into the 

center of dispersion of a troo p to do the work． Through fixing the microphone head 

on the top of long stick， then putting it near the monkeys， at the game time research— 

ers must hid at the back of tree or big ston e， the process of sound recordings would 

been easily completed．Our data were collected from Onober 1976 to May 1690 for 

about 85 hrs．， over 32一day． 

Voca lizations。were recorded by a CKK RC一6662 ca ssette rec order with a microphone 

bead．Verbal c／escription of contexts，identity of the vocalizing animals and troop be— 

havlour， as we】】as the  vocaIiza tion was ventriloquial or not ventri1oquia1， were added 

directly to the tape'．Vocal sounds were made into intensity—time diagram and frequen Y 

spectrum d~gram by Audio Frequency Spectrum Type 3211 and 1／3 Octave Filter Set． 

● 

RESULTS 

1 Amazement calli When gelden mon keys meet villagers or other animals． the 

finders make am~ ment call 0一ga’which is very short and clear with a little sharp 

(Duration is 36ms，m~ imum intensity is 38 dB)，then the t ron p stops its movement， 

pa ys their attention  to the strangers， and communica tes each other with so me kinds of ． 

vocal sounds being usually 0一ga ． At that time， the troop is compa ratively quiet，and 

no amazing impression in individuals． 

2 Alarm call{ W hen the troop is approached by strangers， its members display ' 

very nervousness．First—ranked or higher ranked males have loud alarm call “W uka． 

Wuka”which is ion~r in duration (132ms)and higher in intensity (S2dB) than the 

amazement callj other monkeys of the troop almost keep silence．After the first—ran— 

ked male， which is the strong est male in a troop， sounded a kind of alarm ca ll Gag— 

agaga ， the rest individuals of the troop run away and climb re trees far from them ． 

Gagagaga calls resemble shrill and short sounds emitted by cocks． 

3 W arning ca ll：Highe r—ranked males sit on higher branches of tree，and lower一 

ranked males and females 1oca ted on the Iower part of branches of the same trea ． 

However， these lower—ranked monkeys sometime move be yond the their power sphere， 

j⋯e get into the higher branch status as well as the extent of authority of the higher 

— ranked ones． In this situation， first warning ca ll Gugu， Gugu is made by higher一 
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ranked males to threaten them．Whcn the first warning call ia ineffective，that ia to 

say that Iower—ranked monkeys wilI continue to move． then the  second warning call is 

loudIy emitted by higher—ranked males．M eanwhile， higher—ranked males open mouths 

and eyes wide， show teeth， put neck and chest abead t0 threaten lower—ranked monkeys． 

If the second warning call is still ineffective。 the third warning caII is made。 which 

is very loud and short， and then higher—ranked ones attack lower—ranked  ones， until 

they stop the behaviour of exceeding higher—ranked one s power sphe re．This call occurs 

rarely in the wild．In general， the first or second warning ca lI is enough ． Duration 

and intensity of warning ca lls arc 184一 ld4 

ca ll to the third warning call， the duration 

turn higher as wel1． 

ms and 32— 39 dB． but from first warning 

will become shorter and the intensity wilI 

4 Peaceful calI： As troops are moving， eating， playing  and resting， nearly all 

the individuals usually ca 1I Yiwu， Yiwu ， which is a smoo th voice． There are oceas— 

ionaly～Jigu， Jigu and 0一 ， o-_ made by adult monkeys， JiJi， JiJi and W uwa， 

W uwa"：by juvenilcs．These voices mean tM t individuals are under very peaceful state． 

Among， tlIc voca l sounds of the golden monkey． the intensity and average frequency of 

the peate~ful call 3re much lower(22-- 35dB and 0．77— 1．025KHz)，the duration is sho． 

ftcf’ 抒一42ms)． 。 

0ontacting caII{Meeting strangers， sometimes a troo p is divided into small 

Stodps Adult males of d small group make a explosive call Ge，Ge，Gc ‘or sometimes 

a 1o 州 l 、vua， W ua so that groups merge into a troo p． W hen adult females loo k 

for their babies) they also emit sounds like this．Its intensity is very high <46dB) so 

th昏t monke~ apart ftom each other can hear． 

一 6 Other vocalizationi Other vocalizations produced by golden monkeys in this 

study incled* variety of whine，chuck，hoo s，belches and moans that occur infrequentlv 

relative to the ma jor kinds of vocal hehaviour．Vocal communization appears to he CO1． 

plex im thiff species，and remains poorly understoo d． 

So'and 3peet~ogram is analysed as follows(Table 1，Fig．2)
． 

F ．1 Map of survsy ax-~as 

—
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Tab1．1 An~ytlcml results of so~nd spectrogram from major cttegor J：es 
of vocM IOgDdS of WiId SI曲 ● ĥ golden monkoys 

Anxazo／／xent call O-ga 1680，2790--2150 38 

W uka 52-- 11 OS，1883-- 344a’ Alarm caU 2531
． 5 

Gagagaga 4223--
．

4743 

first Gugu 184 50一 l288·2773．32e8 

W arning Gugu I50-- 1612，2B50．j487． 

call 

4112-- 5
．

55" 

third Gugu 45--1290。23 82， 

2749-- 2957·{582 

YiW U 54 775 40---6&4， 11,B2-- 1288 

o—  ‘B B2O 40--420' 1IlS，151 2 

Peace~ul∞ l1 W uwa 42 1025 

Jigu 

Jiji 

Contacting call 
i 

Ge W ua 31 75 50一 l850，‘拈 0— 5l 5O 

As showed above in Table b the  intensity of alarm and contacting call is the big— 

hea
．

t among  these calls．~{owever， the durati ，
,

on of alarm warning and contacting call is 

longer than other calls． There are more high f rcquencies in amazement， alarm ， warnirIg 

and co ntacting call than in peaceful cal1．It is also found from Fig
．2 that call energy 

concc~ gtes on frequen ranges．The se call be explained that differences of sound sD— 

e~trogram of the call are related to purposes． 

DlSCUSSl0N 

As qbs~~ved by Tcnaza et a1．(1988)and Clarke (1990)，some vocalizations are app— 

arcntly ~ventriloquial”or “cryptic ， in that they occur with no accompanying movement 

of mouth，face，head，or truck， i．e．， with no visible sign that vocalization is being 

made·For example，the peaceful cal1 made by animals that are acting as they vocalize 

usual belongs to jt．During the warning call，the vocalizing animal s mouth，face。 

abdomen，torso，,or some cpmbinat!qn of these moyemcnts arg visible,to observers．Tkaa， 

inbtl~~wild，this vocal behaviour is same as in captive．It has been suggested that veil— 

triloquial vocalizations may serve as antipredator ftm c i
．0qn n some primate species 

(Brown， 19821 Snowdon et aI” 1981)．The golden monkey s gaping nostrils may be the  

main emissive source for its loud vehtriloqgiaI sounds． Nasal emission would explain 

how su吐 loud calls Calq be produced while the animaV 5 mou*h is occupied by chewing 

food and without need for modifying facial configuration(Termza ct a1．，lPS8)
． 

H i
．

ghe t
．
primates may pOSSCSS ~ocal systems in which signals are stereotyped or dis— 

crete (Tenaza et a1．， 1 988)． Clarke (199d)showed that vocal sounds of captive golden 

monkeys were generally not classified by the type describe d by nasa et al
， (1988) 

due to hishly intergraded nature， except for the disccet* prooopulatory mad *hreat vo一 

一
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eaiizations．The mawr~atcgorles of vocal sounds recognized in the present study e。“be 

tonaldered stereotyped with little or no overlap． 

Many of the vocalizations emitted by golden monkeys O~Cur in the context of an— 

tiphonal sequences． These sequences differ both qualitatively and quantitatively from 

the duetting of moflogamous primates． in that nearly all sequences consisted of only 

two ca lls， whereas the duets of monogamous primates contain a number of ca lls that 

appear to require careful coordination be tween the duetting partners (Deputte， 1982I 

Haimoff， 1981，M ackinnon et a1．， 1984j Serpell， 1981)． The brief and stere0typed 

nature of these antiphonal se quences suggest that in the wild these may function as 

contact or cohesion calls allowing for the location of spatially dispersed group membe rs 

(Brown et a1．， 1979， Gautier et a1．， 1977)， or alternatively， as part of ter retorial 

advertisement choruses (Marler， 1968~Oppenheimer，1 977)．The majority of sequences 

OCCUr when the~animals are far away．from one an other．AIthough they have antiphonal 

seq uencea ， free—living groups of golden monkeys usually engage in choruses， unlike the 

duets in the captive pairs mentioned by Ten~ a et a1．(1988)，beca use their tr~ ps have 

numbers of individuals fin Oinling Mountain a troop usually consist of 70— 150 indivi’ 

duals)，and their spatial dispersion is very lar ge． 

Vocalizations ate emitted frequently by be th sexes． However， Tenaza et a1． (1988) 

described that the whine and bawl were emitted mainly by males， whereas the chuck 

and shrill ca ll were made exclusively by fernalea ．An even more exaggerated asymmetry 

exist in gorillas． in which most voc alizations are occured mainly by silverha cked males 

(Marler et a1．， 1977)．The sexual asymmetry in vocal behaviour of golden monkeys is 

not unique． W e can not decide that there are the sa me results in the wild．Adult male 

goIden monkeys are mor e vocal than adult females． 

Most major vocalizations observed in the wild accompanied by troop behaviour and 

body movement as mentioned above．Thus，major types of vocal behaviour of free—li— 

ring golden monkeys can be easily distinguished acco rding to trc~p behavioor ， ventril’ 

eq uial or not ventriloquial call， and duration， intensity and syllable of sounds． 

It is important that vocal co mmunication maintains stabilily of population． The 

first r01e is leading troop activity． W hen individuals of a troop co mmunicate each 

劬 er listening am azement call。som e members fight enemy and evade far from the 

enemy．The second role is maintaining group order．W ith higher-ranked male s warning  

calt，dom inant and subo rdinate relations wilI be formed among the mem bets of the gr— 

oup．Tlie third role is reducing consumption of energy of troop members．Under hi曲er一 

’ ranked male s warning calI struggle among  individua ls of a group has been reduced， 

Bo eonsumpd0n of energy of a group is red uced． 
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中文摘要 

野9bJII金丝猴声音行为的主要类型 

盟  
(西北大学生唧系 

陈服官 

西 安。71006g) 

厶 

罗时有 解文治 

(陕西蓿动竹研究所) c『 

川金丝报 (Rhinopitheeus roxeIIana)栖息于高In森林中，营树栖生活，其声音通讯在社群活动 

中有重要意义a通过长期野外行为的观察和声音的录制，本衰报道了川金丝猴在野外自然嚣动条件下 

声音行为的主要类型，明显可 辩别出慷异声，警戒声、警告声、呼唤声和安静状态下的叫声，井进 

行了声谱分析·发现其声谱的差异主要与声音目的有关，同时描述了每类声音发出相伴随的群的行为 

和身体运动的变化，讨沦了笼养条件下和野外状况下川金丝箍声音行为的异同。 

美健词 Jil金丝猴，鸣Ⅱl{行为，声谱 
’ — — — — — — ～

— — — ～  
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