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Abstract

Sichuan golden monkeys are distributed in montane forests, Their vocsl sounds have
important functions in their situalion of 1ife, On the bssis of observsatlon of vocal behav-
jour and sound recording, this paper presents the major categories of vocalizations produ-
ced by free-living Sichuan golden monkeys, and describes their emission with accompan-
¥ing troop behaviour and body movements. Differences between wild and captive snimals

are simply analysed here,
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spectrogram

Vocal communication among nonhuman primates has been primarily investigated
among the terrestrial macaques and baboons, Communication among forset-dwelling
species has been less studied, perhaps in part due to observational difficulties, However,
vocal behaviour appears to e more crucial for communication in arboreal than terres-
trial species (Waser, 1982), duec to decreased visiility of group members in arboreal
species.Sichuan golden monkey, Rhinopithecus roxellana is an endangered colonial ende-
mic to China, Up to now, many studies have been conducted, mainly focusing on
anatomy, ecology, social behaviour, resources and protection ¢Ye et zl.,, 1987; Chen
et al., 1989 Quan et al., 1981}, Very little information exists regarding the vocal
communication of this arboreal primate, Categorization and general description of golden
monkey vocalization have been provided by Tenmaza et al., (1988) and Clarke (19903,
based on brief observation of captive pairs, Xie et al.{1989) reported the analysis of
vocal behaviour with data collected from captive and wild golden monkeys, This study,
on the basis of long-term observation of behaviour and a large number of sound recor-
ding, presents the major categories and sound spectrogram of vocalizations produced by
free-living Sichuan golden monkeys, and the analyses of the differences between capt-
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ive and wild condition.

METHODS

Our studies were conducted at two areas. One is Yuhuangmiao located on the nor-
theastern cdﬁe of the reserve in Zhouzhi County in the north slope of Qinling Moun-
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. The vegeta-
tion includes coniferous forett, coniferous-broadleaf mixed forest, deciduous broadleaf
forest and secondary deciduous broadleaf 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 ate very large. For this, we followed
the troocp to observe the vocal he‘haviour and recorded the vocal sound far from them
about 10—320m away, until we couldn’t follow them. Sometime We alsc Went into the
center of dispersion of a troop to d-S the work. Through fixing the microphone head
on the top of long stick, then putting it near the monkeys, at the same time research-
ers must hid at the back of tree or big stone, the process of sound recordings would
b-er.n.easiljyr completed. Our data were collected from October 1979 to May 1990 for
about 85 hrs,, over 32-day.

Vocalizations were Tecorded by a CKK RC-6662 cassette recorder with a microphone
head., Verbal description of contexts, identity of the voralizing animals and troop be-
haviour, as well as the vocalization was ventriloquial or not ventriloguial, were added
directly to the tape. Vocal sounds were made into intensity-time diagram and frequen v
spectrum diagram by Audio Frequency Spectrum Type 2211 and 1/3 Octave Filter Set.

RESULTS

1 Amazement call; When golden monkeys meet villagers or other animals, the
finders maf(c amazement call “0O-ga* which is very short and clear with a little sharp
{Duration is 36ms, maXimum intensity is 38 dB), then the troop stops its movement,
pays their attention to the strangers, and communicates each other with some kinds of
vocal sounds being usually “O-ga”. At that time, the troop is comparatively quiet, and
no amazing impression in individuals.

2 Alarm call; When the troop is approached by strangers. its members display
very nervousness, First-ranked or higher-ranked males have loud alarm call “Wuka,
Wuka” which is )longer in .duration {132ms} and higher in intensity (52dB) than the
amazement call) other monkeys of the troop almost keep silence, After the first-ran-
ked male, which is the strongest male in a troop, sounded a kind of alarm call “Gag-
agaga”, the rest individuals of the troop run away and climb to trees far from them.
“Gagagaga” calls resemble shrill and short sounds emitted by cocks.

3 Warning call:. Higher-ranked males sit on higher branches of tree, and lower-
~ranked males and females located on the lower part of branches of the same tree.
However, these lower-ranked monkeys sometime move beyond the their power sphere,
i.e., get into the higher branch status as well as the extent of authority of the higher
-ranked ones, In this situation, first warning call “Gugu, Gugu” is made by higher-
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tanked males to threaten them, When the first warning call is ineffective, that is to
say that lower-ranked monkeys will continue to move, then the second warning call is
loudl:;' emitted by higher-ranked males, Meanwhile, higher-ranked males open mouths
and eyes wide., show teeth, pui neck and chest ahead to threaten lower-tanked monkeys,
If the second warnirg call is still ineffective, the third warning ecall is made, which
is very loud and short. and then higher-ranked ones attack lower-ranked ones, wuntil
they stop the behaviour of exceeding higher-ranked one’s power sphere, This call occurs
rarely in the wild. In general, the Iirst or second warning call is encugh . Duration
and intensity of warning calls are 184 —144 ms and 32—39 dB, but from first warning
call to the third warning call, the duration will become shorter and the intensity will
turn higher as well.

4 Peaceful call: As troo;;s are moving, eating, playing and resting, peatly all
the individuals usually call *Yiwu, Yiwu”, which is a smooth wvoice, There are occas-
ionaly ™“Jigu, Jigu” and “O—, O—" made by adult monkeys, ®JiJi, JiJi* and “Wuwa,
Wuwa"- by juv;:niles. Thest voices mean that individuals are under very peaceful state.
Amo;g-jthe vocal sounds of the golden monkey. the intensity and average frequency of
the peaceful call are much lower (22—35dB and 0,77—1,025KHzY), the duration is sha-
ttet viTSi‘—aiz‘_ms}. :

.-_Sl'Contac:ing call; Meetiﬁg strangers, sometimes a troop is divided into small
groﬁps.LAdult males of 2@ small group make a explosive call*Ge, Ge, Ge”* or sometimes
a long 'I:all “Wua, Wua" so that groups merge into a troop. When adult females Iook
for their babies, they also emit sounds like this, Its intensity is wvery high (46dB) so
that monkeys apart from each other can hear,

B thht.a; vocalization; Other vocalizations produced by golden monkeys in this
study includd variety of whine, chuck, hoos, belches and moans that oceut inf requently
relative to the major kinds of vocal behaviour. Vocal communication appeats to be com-
plex in- this"species, and remains pootrly understood.

Bound spectrogram is analysed as follows{Table 1, Fig.2%,

Mingshen connty <, .
Taishahba '
‘ Tr. monkey troop
u | Cmam

Fig,1 Map of survey areas
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A. Intenslty-time diagram B, Frequency spactrum diagram

1, Amazement call (“O-ga”) 2. Alarm call (*‘Wuka®) s, First warni
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Tabls 1 Analytical resulis of sound specirogram from major categories
of vocal sounds of wild Sichuabn golden monkeys

| Frequency (Average | Fregquency ranges of |Maximum
‘Phone’ti— Duration ) )
Category of call | rEmgEs frequency| ecnergy concentration |intemsity
c:lzmg (ms}
(Hz) (Hz) (Hz) (db)
Amezement call I O—ga I as I 2005000 2800 | 1689,2790—3160 | a8
Alarm eall Wuka ) 182 | e3a—saoo | 2531.5 | 631103, 1883—34dd, 52
Gagagaga ‘ 4223—4T43
S L, . 1
; first l Gugu I 184 | 50—E000 25256 J‘ 50—1288, 2773, 3268 ‘ 3z
Warning | Second | Gugu 164 ) 50—6800 | 3175 EO—1812, 2550, 3487, 38
1 4112-~5987
call
‘ third | Gugu J 144 40—a00 | zoz0 401290, 2332, 39
| ‘ | . | 2T49—2967. 3582
Yiwu 64 40—1500 770 10—664, 1182-—1288 | 35
0O— 4B 40-—1600 Rz9 40—420, 1118, 1412 30
Peaceful call Wuwa 42 50--2000 1025 - 2z
Jigu o
! L !
Jiji [ | ; _ R
Contacting call i Ge Wua| 105 | 50-—8300 | 3175 501850, 4850—5150 46

As showed above in Table 1. the intensity of alarm and contacting call is the hig-
hest among these calls. However, the duration of alarm, warning and contacting call is
longer than ot!mr calls. There are more high frequencies in amazement, alarm, warning
and contacting call than in peaceful call. I is also found from Fig.2 that cali energy
concentrates on frequency ranges. These can be explajned that. differences of sound sp-
ecirogram of the call are geléted 10 purposes,

DISCUSSION

As observed by Tenaza et al,(1988) and Clarke (1990), some vocalizations are app-
arently “ventriloguial™ or "cryptic”, in that they aoccur, 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 call made by animals that are acting as they yocalize
usually belongs to it. During‘the warning call, the vocalizing animal’s mouth, face,
abdomen, torse, or some combinatign of these movemenis are visible to observers, Thus,
in the wild, thls vocal behaviour is same as in captive, It has been supgested that ven-
triloguial wvocalizations may serve as ant_ipredator functign in some primate species
(Brown, 1982; Snowdon et al,, 1281), The golden monkey’s gaping nostrils may be the
main emissive source for its loud ventriloguial sounds, Nasal emission would explain
how such Ioud calls can be produced while the animal’s mouth is occupied by chewing
food and without need for mddifying facial configuration {Tenaza et al,, 19%38),

Higher, primates may possess vocal systems in which signals are stereotyped or dis- -
crete (Tenaza et al.. 1983), Clarke (1990 showed that vocal sounds of captive golden
monkeys were gencra]lly not ciassified by the type described by Tenaza et gl, {1988)
due o highly intergraded nature, except for the discrete prac:.)pulatory and threat wo-



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

¢alizations, The major categories of vocal soupds recognized in the present study can be
considered stzreotyped with litile or no overlap,

Many of the vocalizations emitted by golden monkeys occur in the context of an-
tiphonal sequences, These sequences differ both qualitatively and quantitatively from
the duetting of monogamous primates, in that nearly all sequences consisted of only
two calls, whereas the duets of monogamous primates contain a number of calls that
appear to require careful coordination between the duetting partmers {(Deputte, 1882y
Haimof!, 1981, Mackinnon et al,, 1984; Serpell, 1981), The brief and stereotyped
nature of these antiphonal Sequences suggest that in the wild these may function as
contact or cohesion calls allowing for the location of spatially dispersed group members
{Brown et al., 1979 Gautier et al., 1977), or alternatively, as pact of terretorial
advertisement choruses (Marler, 1968; Oppenheimer, 1877}, The majority of sequences
occur when the animals are far away from one another, Although they have antiphonal
sequences, frec-living groups of golden menkeys usually engage in choruses, unlike the
duets in the captive pairs mentioned by Tenaza et al, (1988), because their troops have
rumbers of individuals (in Qinling Mountain a troop usually consist of 70—150 indivi-
duals), and their spatial dispersion iz very large.

Vocalizations are emitted frequently by both sexes., However, Tenaza et al, (1988)
described that the whine and bawl were emitted mainly by males, whereas the chuck
and shrill call were made exclusively by females,An even more cxaggerated asymmeiry
exist in gorillas, in which most vocalizations are occured mainly by silverbacked males
(Marler et al., 1977}, The sexual asymmetry in vocal hehaviour of golden monkeys is
not unique, We can not decide that there are the same results in the wild, Adult male
golden monkeys are more wvocal than adult females,

Most major vocalizations observed in the wild accompanied by troop behaviour and
body movement as menticned above. Thus, major types of vocal behaviour of free-li-
ving golden monkeys can be easily distinguished according to troop behaviour, wventril-
oquial or not ventriloquial call, and duration, intensity and syllable of sounds,

It is impoertant that vocal communication maintains stability of pepulation., The
Eitst role is leading troop activity, When individuals of a troop communicate each
other by listening amazement call, some members fight enemy and evade far from the
cnemy, The second role is maintaining group order. With higher-ranked male’s warning
call, dominant and subordinate relations will be formed among the members of the gr-
oup, The third role i5 reducing consumption of energy of troop members,Under higher-
-renked male’s warning call struggle among individuals of a group has been reduced,
80 consumption of cnergy of a group is reduced.
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