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AE] A A (social relationships)& WHA7]&= A& AR A sEo] /HA1Y AL 2 WA 59
(fitness)E S7M71= H F2& 4 Avk (Hinde 1976). °l= A=
A AHAd7] (prolonged juvenile periods)E Hol:= wjAd<E AFF WA A
o} (Walker et al. 2006). The needing-to-learn (NTL) R @& = %
gad 717 S A HAS % A FEo AEE 9 Hol Tles F538he vl ARt
(Ross and Jones 1999). W&k zpgofA & 55
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T A AL A BAE TAAF RN JHAe] At s tS SAAE G Ak (Silk et al. 2003;
Thompson 2019).
olo W&l 71& d3+= U A (infancy, juvenility, after dispersal)¥ 3= 3H7 9
w2 gaAFol A A grGo A dAS w3t (Whiten and van de Waal 2018). & WHA @A A,
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ARSI B el B ARE Sttt 7 oA @AM Z2e WA Jadr] (juvenility)ol
HAoswA, 937 MA= ony o I ol & JfAIS AL A BAE P A AR E #A 9
HeE . A7 bdE A= olwyrt obd A (oA, FAE) ¥ obe FHd Wl Holo
Hk AR 53 Yol 3 ANEA Vles THA AL e 7 Hxﬂe o gttt Al WA A A= 7]E
ol HeS Wi} (after dispersal) A= Ftho] z :
A2 Jte] At AS A AAlE How ARE ALS Zﬂ EL ‘?401 o] Xéi% g5kt
ol § AlAA, AtE A o7 whddls B¢t AT SR MAE A9Ad AR A g EY

A& % (social partner preferences)E Helth GAFE A& AHYE, 1= Ad 2 3A AL A

283 e EAG wtgsle] 73k ALS| A BAE FA ST (Cheney et al. 1986). H3k AL 4
HAE Aststr] Sl 54 JHASE 54 gl mE e ALl A BA 44 S B (Gilby
and Wangham 2008; Mitani 2009; Mikeliban et al. 2021). o & Eo], 4 nl7l3 59
macaques (Macaca fuscata)) M7= oWyt A HolE& Hi= d (co-feeding)ol] st
BUAA ojmye] Ho] Fs AAse BHES BAT (Ueno 2005). 53] 437 o5& 118 Hole
B, M Al B AAdESs EWete d3ds Blow o= AA A A4 ds wE
Eaf Holo 3k AR} VS shFdte AS AAMRT. olof iAo R oY aAnt Hade
(Chacma baboons (Papio ursinus))w A7} ok} wv]2sk A#dle] o A 77k =8
Ao A (close proximity) Ho]lS 37 HowA Hold gt ARE <53t (Cambefort 1981).

nAd e GAF NAe AFS A S EY daks HuE 7y AL A Eoleh e AE A EE
A 5 Fol 7ML e FAd 54 Tl wEk vEA dEEt. dE 5o, FAdr]e
% 0] (Wedge-capped capuchin monkeys (Cebus olivaceus))t= EHHT AHAE "Hil=z7]
Ao, ol A Wl A ALE 7HAL e JHAER A A BAE EEo R
S Z=X% £ 7] wEolth (0'Brien 1993). olo] Hl3 AL wr] A W%
Elnldl (Golden lion tamarins (Leontopithecus rosalia))< AF3|2A Eo] kg AA F4H<
45}8}7]
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1. 2003).
ojFEA v ZE Aol JhAe] EACl uwEh AE A #AE FAsta 2
AT dve AA F O wReR JA¥yHe sin. s de dEE S Ad W AA 2
2124 A2l (proximity), #lo] ® AF2] &9 RIEo} A &HE = Al 55 S48k L4 8k= Aolt.

e e AT dolEHE nigoe=m A3 A Y EYA EA (Social Network Analysis, SNA)S

o

a A W AR A B e v I A 2 g2 FREE Hlusks Zolv. A4
HEH A #42 A3 4 #A1E =24steta sx8te 4= A7) wjigol 2 Blarzk &o]étrt (Franz and
Nunn 2009; Brent et al. 2011; Sueur et al. 2011). L FolAM= 53] AL3|4 #A FH 7)o
HE E84 Ag 79k MEY A (proximity-based social network)E B& AAF 9 A3 A #AA
ek Aol A 2o gk A Wl AR A AR oldl A ME Wlmel miE AZhE 5 JRAC]
AL A BAIZE drbuh 7 AL /bR A o' FAE o9l A& UL

aYuy 7€ dTES g A7 95 AEAE BAE 92e AEA G EYY U gal
A3t AFSA gy 73] 7F FbsoE ol R 2 e GFAF T JFEte] AREH vESA
9 A3 A AA dgy g AGE F2 5889t (Ramos-Fernandez et al. 2009; Zhang et
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I W AFEA FEYe Ftwt oiyel g oR JAY AFEE FFATIE v Fastte
A& e A A FE5F B3 Yok (Schilke et al. 2010). oE E°], Bx=H (Bonobo (Pan
paniscus))® A5, I 2717 F W G Jd A77F A4S W daEr] eSS A4 3
a2 e A S FE olojeo]l A AA YEket (Torfs et al. 2023). @A 2 wi7ha Aol
(Rhesus macaques (Macaca mulatta)) SA 259 A3 A SEUY S 73 A3 A AAS BE A9
AEE] B =3 (Ellis et al. 2019). ol HellA A3Z Ak A7y AR A stEU ] 7}
2 et ALS A #AAl o] AEEaE s ARs A #A g A57F Fasktl (Kasper and Voelkl 2009;

Silk et al. 2015).
a2 FollM L ARSI AdRAA FEF TS AdUHeE o 7t
tolerance)7} =AY of& ek Ao tigk A2 5 WE7F & Fo=z deA Q)
Rty

h RS
1994; Fuentes 2000). A}3|=A %&57} o Ho W A7 AFS A BAS

A= A3 A ?:_ijﬂxﬂ =9l gEY%o] (Titi monkeys (Callicebus moloch)) <5 e Fgtk
azi7y ax g5e] IG5 A A9AES st g#@d 95 o] (Squirrel monkeys (Saimiri
sciureus))®l & ARU HolE H= st ALEZ HEVC yF s #Hste el o B
Al7rE BittE AL w3yt (Phillips and Mason 1976). ©]2 E3) EE Y50 o He A3 A
2 S StEstAY FEete] Hols w5 tdd olos HE 4 vk, wEpd I
A717F AL G Fo Hd S-S olsliatiA B dAlof vt FE Ao A AL A A9
WS olaists Aol Tastt. olv AT AEA AW Fxek A wE AR wA wd
Aol A ek A4
Waal 2018).

AT AEA s A EEe] Al 9IS BAT V1S AT e A dR-dA
Folat AL 7HE 99l A A4S st 1Fdsold de A7 FAE Axsdth (Whiten and
van de Waal 2018). X1ZH<zo] (Hylobatidae)= AF3]|4 wA ko] ugh Ao galrlol 4ed
Foltt. NFAFole FHY oF 2% WAST AHE BUY] @il v 0F3dgoel At
washs dol AR AlRbe PAA vk e Skl mE NIL RS ASHs w, FIte] ve
BG4S 7HAH o Ayo]l Wi fF5d AL AHEH BAE EE At (Joffe 1997; Ross and

=
o

[¢}
= Hgo] FAoR = GAFo)7] wWEd Hol APy B AHA T
o wE Hol #AH A A FHetl (Elder 2009; Malone and Fuentes 2009). <& £,

A1 Z A4 0o] (Javan gibbons (Hylobates moloch):= A& wE wo] zY ¢ 9Je Hr Lo
HEdelt 578 AAR a8 dolwmrt & HolE He 59 AHA adsS vt v (Kim
et al. 2011; Yi et al. 2020). o= <l 1Zdzol= &2 Ho] B F5& 98 o2 /HA<
AE[ A BAE TAAT AL B BG5S FE Hol Vles weAd = Y

ALl Jebe] SAS ddS o, st 1Zdeols A ¥y Ao dad Yol
e F5%ts AAEdA AtEAow A& Hd Wl AEA dARRY FEs Hs ¢ oo

2H S
(Palombit 1992; Palombit 1994; Fuentes 2000). ©oF4 % AlS Z7F e ZY5o]EdA 7=
TAALE] vAdEs AR A Eo] Hol &5 sld ZF ko]l A

Zo] &S Bt (Clemens et al. 2008). HE3dF zpu}7lZd<%=o)
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Title: Development of social relationships regarding social characteristics in primates

Abstract: Primates are social animals that form social relationships within groups in diverse environments through
development. They enhance individual fitness by developing social relationships. In particular, individuals select social
partners with more experience or strong competency in foraging to acquire feeding information critical to their survival.
The development of social relationships is associated with social learning opportunities. Previous studies have focused
on primate species with large group sizes and a high number of social partners. However, recent studies suggest that
even in species living in small groups, sufficient opportunities for the development of social relationships can be
provided based on the strength of social relationships. Moreover, other social characteristics, such as social tolerance,
can enhance the development of social relationships. This paper emphasizes the importance of research on the
development of social relationships, taking into account the characteristics of socially monogamous species, such as
gibbons, which live in small family groups and exhibit social tolerance. Conducting research on social relationships in
gibbons may contribute to a comprehensive understanding of the development of social relationships in primates,
considering diverse group sizes, the strength of social relationships, and social characteristics.
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