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Abstract

The social development of young animals occur at different ages from
learning through observation and interaction with family members and other

families. There have been many studies of social development in many primates,
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including macaques and chimpanzees. However, such a social development in
small primates such as gibbons has received little attention. It may be because
the gibbons live on the canopy, which is difficult to observe their swift behavior.
In this review, | compiled research articles related to social development and
distinct social behaviours of gibbons from infancy to subadult. Here, | discussed
the social development of young animals by focusing on the infants of gibbons,
which closely interact with their mothers. As infant gibbons become juvenile,
they will interact more with other family members by preferentially playing
with their siblings and peers. When the infants change their age class to young
adults, they are more isolated from their families. They begin to exhibit social
behaviours similar to adult gibbons and interact with other families through
territorial defences and vocalizations to help them find potential mates and
form their own territories in the future. Even with many researches related to
the social development of gibbons, long term research for quantitative analyses
still needed. The details of the turning points at each age enable researchers to
understand the evolutionary basis of gibbons and their application for gibbon

conservation in captivity and wild population.

Keywords: Social Development, Hylobatids, Social interaction, Affiliative Behavior,

Agonistic Behavior
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Social behavior

" Member " Member T
{ Peers, Competitors, Potential { Mother, Father, Siblings,
\““»x..\,_Eg‘[tner, Relatiy__e_.g__,,.,-»—f"”/ Relatives "

. Social )

Intergroup Interaction Intragroup Interaction

Interaction
—e Affiliative behavior —e® Affiliative behavior
® social play ‘ * infant caring
® grooming K ¢ food sharing / foraging
o Social ) .
® vocalization ® family communication
® mating Learning ® social play
‘ ® grooming
—® Agonistic behavior L—e Agonistic behavior
® defending territory Social ® Parent Intorelant
¢ vocalization Development ® Peripheralization
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ezl (Lappan 2008)
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ngAnssunsiauaziiunginssuildndsanudusgaunn unginssunisiauiniing

[ Y]

Nddayludnidanu (Bekoff 1972) susuusnnisiauasdielvdnilafnassanudusiug

nadseuilnddniuunniu vsetieimuvinwenslusa o ligndnd wu vinvenssed

v ¥
v 6 v 6

fsnduseluluowian unAsdiAstuludn ingulnsiun (Primate) Wwieafudafides
gnsneundu q Tneguuuuves Social Play Tulwsiumusiazada enafistonisngingsy
vaneguuuuiuegiulassadimisdiny viodufiogonds idelsiuunidneny
madefmusunuulmivesmsdutheangugnaen felsenausenshetuass
(Arre and Horschler 2021) si3onsiautinvesnedaan (Costa et al. 2019) %QEULLUU
msdufazuanssiulunnlnsiuedu 9 sUsuunsiEuvesydiddedussninaides
auanseananduyaldun nsfen fauau nsern we 8u non Ua win fn vld

y5anselantd (Bartlett 2003a; Ellefson 1974)

o sy A | ~

anveiiiusnvesnseuniidedslufiitesnaviauimy ssyiuneveilliuans

3 =

woANsIU usngAnssunsiauarliguus degnueidusniddiednfeelignue dlvadiin

kY

msauniauysaizintudlognuzdiifass iWguioindaunsowmdaunedndasy
waeilujduiusivanueiinlaniild lnegnueddmiinnindnozludnsudusazyaui
wazaInuURduusuINnIaeRlursdunuwd (N. leucogenys) wavvsilvn (H.
moloch) TewnluaiudnivesUsemeveaasds agldatlunisiauuinniingingsu
IFIANBU 9 uaziingwuInene 5 U uasmataudausingluaude 7 U udnsiauanad
[J vV @ ! PP ! @ w1 Y Rvq Y °o v A%

e inlanduasluieiuumndslinnuddyuasiauiutos (Burns, Dooley,
and Judge 2011) szpziaignueildiauiuaziuiaisening 16-93 unil (Bartlett

@ = IV~ ) o o

2003a) nstauiuduszegnauiuarinisvgainiluginianduy q waenduuause
anveiiilandnagdessruarlilldanusuwsaiuliuasreansiausunsalognuein

frannndadesdos nsiauwantufsnduinleanas Lwiﬁ'wz;ﬂﬁzjxﬁ’iaLﬁﬂﬂjwduﬁaﬁm



Primate Studies | 217

wasnll wandliiiuingasataunlidugaacds Feulvgasnuingnueddnaziden

duagldnaniuivsetaaiiadnnu uinninfinsatesnlulainfniuy

MR 4 QMUARINGANSTUNNTIAUTEMINETEIAN Y @) warazilTagusing @d) woAnssunisiauy

Usznaumianisin nisldvindu uaznisnen @mnne: nanml AsEL)

usnanngAnssumsiauinuaelunguuds gnuzdilernlugneuuvisna
wnlveiinaglfanauiugnusdinangn luvafinseuniaveil 2 aseuasusdaminiu
Tnewevedagsiminfidestuoiuien dudesdes uarerauanangingsuingg
(Agonistic Encounter) ldnsaunsanssdny visonaliuansngfnssuiniinildiulay
uASNYIsEEEIEnINgy (Neutral Encounter) Tunmsnseiudugnuesdioinnaglale
aulalufvnssudesiuenanvavesriladiute uiamilefiazyugnusdluiofeaiud
oginsmsouauaumnsiudsdndunsndamiuuuduiinsvesgnued (Affliative
encounter) (Bartlett 2003a; Reichard and Sommer 1997) ﬁawuﬁmﬂ%ﬁudmmu

= v

AseumSIvwIaangnur iffianuaulaesivjduiusivgndailuidetuiiuniseay



218 | ousAnwn

Lwié’aﬁswEJmumﬁ%’aLmEJLLWi'fSﬁmuﬁaaﬂLLamﬂﬁLﬁummzﬁ"uﬁuﬁ‘izw’jwmaﬁ’wd’mzaz

v a

hanfignueiidusmeriu winusesmiadeludatediiu (Macaca fuscata) fifinguaunailg

¥

(Shimada and Sueur 2018) LLa‘“W‘UsLuaﬂ QQ flauesitlen (Pongo pygmaeus morio)

[ [

ﬁiﬁzjna’nauﬁ’uqﬂaiqqﬁmmeﬁ’u (Mendonca et al. 2017)

]

SsudSuniuand: UpAudusiunseunsonanavgnouidudas:iiuau
(Adolescent to subadult: Less interaction and more independent)

11U 1974 Ellefson liussenefainunnismsdinuvesgnueiliosu (Adolescent)

q

¥
v a a

wazanueilionyuan (Subadult) Jellsusausieny 5-8 U uar 8 U Jul muddu
(Brockelman et al. 1998; Ellefson 1974) flagnueiisuidng fejuaziiunsnaminis
medinuiiudsunladivanawn Inslanzegdanisu jduiusivan@nluasounsn

(Intragroup interaction) Hawad BuuaniranlaLazuansduiusuenaseunia

v
=1

W fawignisuszldanduivdes uwidladhdieluazsnnesulady gnuel

Y

Foguazisuiukasmamshenanwewd InefuauasAuiuvzonaiu 31nnsdwNe

aeaTveaideunawivyiaglavielisenlignuzivnemiseguiinalng 4 laedn

¥
v

2 o ada vo & Y o § v o al' a A
’JEJULﬂu’JUVlLillz’"\]ﬂE]’]‘qull’]ﬂsllu%a'im'ﬂ‘mqﬂslf$ULaaﬂV]ﬁ]$aaﬂbLﬂ1ﬁ’]a'ﬁﬁ’ﬁLEN LS UANLAYN

AsAuNARUAINNawY (Reichard, Ganpanakngan, and Barelli 2012)

Tuginavesmsmemsluneudiviaininiuueu isnenanugnivilisiuly

o v Y o o ' A a No )
AUBIVIIVIAAAULAYINUNBD LU LW’]Lll@llﬂ’ﬁLﬂum’NlU‘V"]@r]qu Qﬂ%m&l’;umﬂﬂmin

'
(v =

weNAUMNMTad151301MN59TindY 9 Beuneasusnaglinugnusiiivilusaiinasfinw

[

P A a a v ! ! ) & o | i v A Y}
LLG]LlIE]Lﬂﬂﬂ'l'ﬁLNsﬁiUuﬁu’ﬁ%W]’NﬂQN ﬁf}\lL@M’JSﬁlgLUuﬁl?W@@ﬂﬁ]WﬂﬂquﬂaﬂLW@IU{j@Qﬂ‘N

Y

CY

21ue gnziiisudiuayiomiulinazidrfinfanssuiliiedienalunisdesiu

21u1L99 Ineuansnginssuriesiulaveiivenguassiuiiu (Bartlett 2009)



Primate Studies | 219

= a

Tugiedellveilavsulinginssumsdinuwenlesiuaseunsiveinguaunniu

v ' '
v A a [ (% 1 1

anvrilivilazisudesnedudmidssauifeiiunewigailinseuaiiduladume g

findsdesesaadulsnineunisarfindaun 120 U9 LaznauNweklvetarsalseay

‘oA (Raemaekers et al. 1984) wlei3guiteunaviusasdeldlunisuans

v

woRnssunan 9 agnuizilieguldnailunisiownnndt Weo wivell wazvediowdin

LY

(Bartlett 2009) idesFoudevesveiling BunanyyilienyulinazSosnounsyariingvu

wazfosnauneudfossvausiuiuy (NMsdunaveslley) yenanuuvedivsu

9
v

wadeuay Jeanasuiiassemdenwilaensauaninnulinenadlingu uidloangannyy
anvellanazEifinfomSouiuudiiounnasauaunsaiodees wasasunnneeala

willouudlluiign WegnuyeifosdumastniunazisuieamSenwidosasiunansliig

TManveilfdlenseunazeantiadsasauaiilua (Koda et al. 2013) nsSedlutiadeil

Y

'
oA

Weodnavelvivelingudu q Negluuifeiudinlvednddioasayiugeguiiou

q

Indifganaziinlenianisdveuavaisnsouaiilaluouan

[

woRnssuidAyvewrilisjunasdegradngiomjnanidunamulddnou
AONgANTIUNTTHENIIBENANATEUATI (Peripheralization) melusiauiundainazegi

YBUDIUNYA IINATANTNEUENUIvelTedassuiendiuagldinateglantie,

'
a

gneilisunendienn

ogednan edlsfnudilaiinsnumsdnuidaafive
Mnaseunduilontgwils viededldsraznanuminlsnimginssutazndiusutn
(Bartlett 2009; Brockelman 1984) nanimginssunisuensmainaseuniiazaeeilu
rogll lngveiiominviselvandnveumedieonlyainasaunss uaziinnududesdos

YY) v a

pENTAUINNYA Tevieanviousluaziiufiuiusivaunndidu q deuas



(PR

2A 5 pmuanangAnssuiauRtat g FmiuuTnaaauun mane: naial AsAu)

o

unasyiia:nuonivnism3dgiusunna (Conclusion and future direction)

Tuunenuilfleuldinauenginssuduvesgniziluwiayyiede Falufduius
funeusl wazaundnlunseunsy Faseauveslfduiusaviiertadlaunsaiuongves

anvedl gnusiimsnazlasunisguanariiujduiusiuuiilundn densinieg nsgauy

A all

wansiseuddeseusinnui WeldudndunnTagnurindeunlieg1dase gnuei

[
| a v v Y

FLUAAINGFNTIUNITHEUNINAINGANTTUNWFIRUDU WFouaTUfduusAvauTnly

AseuATlaleinonglnatugnusiiinnian wenanntugnueiiledduduivanedl
Toieniudleaseundilinsidaymihuazeglndiu Wegnvetiingloiu asiiujduiug

Y 9

fuau@nluaseunsitfosas wazisuerdeegiannau@ndmdunandudaszuniu
wigdinmmemnineluaianie Wemidigieminan anvetlavdudeSodmilanuae

Asesduieiveuresntan Julunisdeamsuasiiufduiusiveeilingy Wums

wansmunTeslunisuenaseunid Msfugnaniuiuazas v Inveiawely



Primate Studies | 221

]
av a a

fadnddenneitestunmsimuinismidauvesgnziiaziusing uwag
A1U130UINNTUTEIUNAMUAINUITAUL  Win1505UIBNgRANITUTDINITHAIUINIS
dlngindudoyadussens wiedmniludeyaeusunadinesiidednininis

ANYILANILTERIUEILENT WAUINANYIIUSITUIIR FLENUNTOANWWNEITITBLAED

v 1
¥ a A A

vosuszrnslalsznnavile uaziifedinluiFomwesmnadiogne uiniiinud

fimsfnwidevzdsvezon mndnsifudeyassieidoarannsoinauetoya
WelSunamesimunsnednuvesgnuedla 1sliiisaszneudininluwddine)
Faums wazanmnsodlanginssuifieaysndurdlusssumiviby uianunsnih
arwdmantinuszgndlflunseydnsedlunsades milsfudosatannmuessed

wagnsdaaSungAnIsuvesvelinouUdosAugsssuvA

nadnssuus:nA

ALEUYBUDUNTEAR AARTI15E AT.I5650) UTOALAALLIL UAY TBIFNANTINTE
aulnw aSlnanunms Aldadiesdanuiuasmsviidvedsaioaesedludlodlne
wagldlifennd duusii uanidsuanug wiosansaduayuuAadiviligieus
wsetunnalasiensvinidewasniseusnyve tundielaglu vevounm AnUARTY 0 DA
tnAdeuszdsuiaminenstanmuisnd Alvinsaduayumsiidouasdoyauel
Tufluflgneruwissiluginaenn veuguinAnwuIyynivesdidouynaui
Anwidevsid vingumin LLazLﬁt’J’anaﬂLﬂﬁaumﬁmmiﬁmmﬂ q ilenfureiinily
HOUTIULATAAFLIN VBVBUAMBNANTE ATIIBA1 UNLIA TidaziiaasIanilay
SeulSeaunANIINSsUTosauyTel YBUANAIYTIVITIINGUTRUSNY W INedy
ufina iy atuayuliiBouldinnuiss suimoveunm avetuusken

Wlne) NSUENEIURMINIRFNTUILATTUSHY LaTTUIAISNITNGINTTIN NI

'
a

eugwlmdn@nyideluiuinegeaiiios
negaveveuam Aunaiwil asaun Nlvdddls waratuayunisinnu

AAFUINLAEANE8YRYE I UTEloBUUINITINEUNITVINIVINTOEAND



222 | ousAnw
USSTUIUNSW

aelng

(%

gyl n3gAus. 2532, “vuil: dedlnemunseuseiveluiuil.” 81504 4 (48): 99-102,

AYIDING Y

Ahsan, M. Farid. 2004. “linfant Behaviour and Development in Hoolock Gibbon
(Bunopithecus hoolock hoolock).” Zoos’ Print Journal 19 (4): 1435-36.
doi: 10.11609/jott.zpj.938a.1435-6.

Arre, Alyssa M., and Daniel J. Horschler. 2021. “Swimming and Diving as Social
Play in Juvenile Rhesus Macaques (Macaca mulatta).” Behaviour 158 (6):

529-46. doi: 10.1163/1568539X-bja10074.

Bartlett, Thad Q. 2003a. “Intragroup and Intergroup Social Interactions in
White-Handed Gibbons.” International Journal of Primatology 24 (2):
239-59. doi: 10.1023/A:1023088814263.

Bartlett, Thad Q. 2003b. “Sexual Selected Infanticide: Still Room for Doubt?”

American Journal of Primatology 59: 93-96.

Bartlett, Thad Q. 2009. The Gibbons of Khao Yai: Seasonal Variation in Behavior

and Ecology. Pearson Prentice Hall.

Bekoff, Marc. 1972. “The Development of Social Interaction, Play, and
Metacommunication in Mammals: An Ethological Perspective.”

The Quarterly Review of Biology 47 (4): 412-34. doi: 10.1086/407400.

Brockelman, Warren Y., Ulrich Reichard, Uthai Treesucon, and Jeremy J.
Raemaekers. 1998. “Dispersal, Pair Formation and Social Structure in
Gibbons (Hylobates lar).” Behavioral Ecology and Sociobiology 42 (5):
329-39. doi: 10.1007/5002650050445.



Primate Studies | 223

Brockelman, Warren Y. 1984. “Social Behavior of Gibbon: Introduction.” In
The Lesser Apes: Evolutionary and Behavioral Biology, edited by Holger
Preuschoft, David J. Chivers, Warren Y. Brockelman, and Norman Creel,

285-90. Edinburgh: Edinburgh University Press.

Brockelman, Warren Y., and Anuttara Nathalang. 2017. “Flora, Stand Characteristics
and Diversity.” In Mo Singto Forest Dynamics Plot: Flora and Ecology,
edited by Warren Y. Brockelman, Anuttara Nathalang, and James F. Maxwell,

42-56. Bangkok: National Science and Technology Development Agency.

Burns, Belinda L., Helen M. Dooley, and Debra S. Judge. 2011. “Social Dynamics
Modify Behavioural Development in Captive White-Cheeked (Nomascus
leucogenys) and Silvery (Hylobates moloch) Gibbons.” Primates 52 (3):
271-77. doi: 10.1007/510329-011-0247-5.

Burns, Belinda L., and Debra S. Judge. 2016. “The Varied Path to Adulthood:
Plasticity in Developmental Timing in Hylobatids.” American Journal of

Primatology 78 (6): 610-25. doi: 10.1002/ajp.22523.

Campbell, Christina J., Agustin Fuentes, Katherine C. MacKinnon, Melissa Panger,
and Simon K. Bearder. 2007. Primates in Perspective. Oxford: Oxford

University Press.

Carpenter, Clarence Ray. 1940. A Field Study in Siam of the Behavior and Social
Relations of the Gibbon(Hylobates lar). Comparative Pstchology Monographs,

vol. 16, no. 5, serial no. 84. Baltimore: The John Hopkins Press.

Cheyne, Susan M. 2010. “Studying Social Development and Cognitive Abilities
in Gibbons (Hylobates spp.): Methods and Applications.” In Primatology:
Theories, Methods and Research, edited by Emil Potocki and Juliusz

Krasinski, 129-52. New York: Nova Science Publishers.



224 | ousAnw

Clarke, Esther, Ulrich H. Reichard, and Klaus Zuberbuhler. 2015. “Context-Specific
Close-Range “Hoo” Calls in Wild Gibbons (Hylobates lar).” BMC Evolutionary
Biology 15 (1): 56. doi: 10.1186/512862-015-0332-2.

Clutton-Brock, Tim. 2016. Mammal Societies. West Sussex: Wiley.

Costa, Raquel, Misato Hayashi, Michael A. Huffman, Gladys Kalema-Zikusoka, and
Masaki Tomonaga. 2019. “Water Games by Mountain Gorillas: Implications
for Behavioral Development and Flexibility—a Case Report.” Primates

60 (6): 493-98. doi: 10.1007/510329-019-00749-6.

Ellefson, John O. 1974. “A Natural History of White-Handed Gibbons in the Malayan
Peninsula.” In Gibbon and Siamang, Vol. 3, Natural History, Social Behavior,
Reproduction, Vocalizations, Prehension, edited by Duane M. Rumbausgh,

1-136. Basel: Karger.

Fan, Peng-Fei, Matthew B. Scott, Hanlan Fei, and Changyong Ma. 2013. “Locomotion
Behavior of Cao Vit Gibbon (Nomascus Nasutus) Living in Karst Forest in
Bangliang Nature Reserve, Guangxi, China.” Integrative Zoology 8 (4): 356-64.
doi: 10.1111/}.1749-4877.2012.00300.x.

Fan, Peng-Fei, Kai He, Xing Chen, Alejandra Ortiz, Bin Zhang, Chao Zhao, Yun-Qiao Li,
Hai-Bo Zhang, Clare Kimock, Wen-zhi Wang, Colin Groves, Samuel T. Turvey,
Christian Roos, Kristofer M. Helgen, and Xue-Long Jiang. 2017. “Description
of a New Species of Hoolock gibbon (Primates: Hylobatidae) Based on
Integrative Taxonomy.” American Journal of Primatology 79 (5): €22631.

doi: https://doi.org/10.1002/ajp.22631.

Itani, Junichiro, and Akira Suzuki. 1967. “The Social Unit of Chimpanzees.” Primates

8 (4): 355-81. doi: 10.1007/BF01792020.



Primate Studies | 225

Koda, Hiroki, Alban Lemasson, Chisako Oyakawa, Rizaldi, Joko Pamungkas, and
Nobuo Masataka. 2013. “Possible Role of Mother-Daughter Vocal Interactions
on the Development of Species-Specific Song in Gibbons.” Plos One

8 (8): 10. doi: 10.1371/journal.pone.0071432.

Lappan, Susan. 2008. “Male Care of Infants in a Siamang (Symphalangus syndactylus)
Population Including Socially Monogamous and Polyandrous Groups.”
Behavioral Ecology and Sociobiology 62 (8): 1307-17. doi: 10.1007/500265-
008-0559-7.

Maestripieri, Dario. 1995. “Maternal Encouragement in Nonhuman Primates
and the Question of Animal Teaching.” Human Nature 6 (4): 361-78.
doi: 10.1007/BF02734206.

Maestripieri, Dario. 2018. “Maternal Influences on Primate Social Development.”

Behavioral Ecology and Sociobiology 72 (8). doi: 10.1007/s00265-018-2547x.

McConkey, Kim R. 1999. “Gibbons as Seed Dispersers in the Rain-Forests of Central

Borneo.” Ph.D. dissertation, University of Cambridge.

Mendonga, Renata S., Tomoko Kanamori, Noko Kuze, Misato Hayashi, Henry
Bernard, and TetsuroMatsuzawa. 2017. “Development and Behavior of
Wild Infant-Juvenile East Bornean Orangutans (Pongo pygmaeus morio)

in Danum Valley.” Primates 58 (1): 211-24. doi: 10.1007/510329-016-0567-6.

Nettelbeck, A. R. 1998. “Observations on Food Sharing in Wild Lar Gibbons
(Hylobates lar).” Folia Primatologica 69 (6): 386-91. doi: 10.1159/000021658.



226 | ousAnwn

O’Brien, Timothy G., and Margaret F. Kinnaird. 2011. “Demography of Agile Gibbons
(Hylobates agilis) in a Lowland Tropical Rain Forest of Southern Sumatra,
Indonesia: Problems in Paradise.” International Journal of Primatology 32 (5):

1203-17. doi: 10.1007/510764-011-9537-4.

Raemaekers, Jeremy J., Patricia M. Raemaekers, and Elliott H. Haimoff. 1984.
“Loud Calls of the Gibbon (Hylobates lar): Repertoire, Organisation and
Context.” Behaviour 91 (1-3): 146-89. doi: 10.1163/156853984X00263.

Reichard, Ulrich H., Manoch Ganpanakngan, and Claudia Barelli. 2012. “White-
Handed Gibbons of Khao Yai: Social flexibility, Complex Reproductive
Strategies, and a Slow Life History.” In Long-Term Field Studies of Primates,
edited by Peter M. Kappeler and David P. Watts, 237-58. Springer-Verlag

Berlin Heidelberg.

Sommer, Volker, and Ulrich Reichard. 1997. “Group Encounters in Wild Gibbons
(Hylobates Lar): Agonism, Affiliation, and the Concept of Infanticide.”
Behaviour 134 (15-16): 1135-74. doi: 10.1163/156853997x00106.

Shimada, Masaki, and Cédric Sueur. 2018. “Social Play among Juvenile Wild
Japanese Macaques (Macaca fuscata) Strengthens Their Social Bonds.”

American Journal of Primatology 80 (1): e22728. doi: 10.1002/ajp.22728.

Wich, Serge A., Sri S. Utami-Atmoko, Tatang Mitra Setia, Herman D. Rijksen,
Chris Scharmann, Jan A.R.A.M. van Hooff, and Carel P. van Schaik. 2004.
“Life History of Wild Sumatran Orangutans (Pongo abelii).” Journal of
Human Evolution 47 (6): 385-98. doi: https://doi.org/10.1016/j.jhevol.
2004.08.006



Primate Studies | 227

Yi, Yoonjung, Yena Kim, Agus Hikmat, and Jae C. Choe. 2020. “Information Transfer
through Food from Parents to Offspring in Wild Javan Gibbons.” Scientific
Reports 10 (1), Article number 714. doi: 10.1038/s41598-019-57021-6.



