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Social play of Yunnan snub-nosed monkeys ( Rhinopithecus bieti) from
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Abstract: We observed the social play behavior of individual Yunnan snub-nosed monkeys ( Rhinopithecus bieti) of 0 —3
years of age at Xiangguqing in Baimaxueshan National Nature Reserve from July 2012 to April 2013. Thirty monkeys ( 12
males 18 females) from a provisioned monkey group were observed via all-occurrence sampling. We found that the fre—
quency of social play is significantly different among individuals in their first second or third years of life and that play
frequency negatively correlates with age. Choice of play partners and types of play also vary between age groups. Individu—
als are most likely to play with age-mates. The preferred games for individuals in the first year of life are chasing
(67.5%) while individuals in the second year of life most often catch (26.6%) bite (25.3%) and chase
(40.5%) each other. We found no particular preference in the play of monkeys in their third year of life. On average
males spend more time playing than females. We interpret these patterns in the social play of R. bieti in light of the age/
stage hypothesis sex difference hypothesis and locomotor development hypothesis.

Key words: Age stage; Rhinopithecus bieti; Sex various; Social play

1981; Bekoff and Byers 1986) .

( Fagen
(201104073) ; (31200294 31370410 31370412) ;
(11B018 12B020) : (XNYBI2 - 1)
(1989 - )
1 2013 =10 -21; 12014 -02 -17

Corresponding authors E —mail: 9801191sc@ 163. com; hu_ jiebox@ 163. com



116 34
ama 1985) ., Li  (2011) 0-1
1-2
( 2004) . .
(2007) 2-3

( Fagen 1993; Maestrip—

( Loco—

2004) .

motor practice training hypothesis) .

ieri and Ross

( Establishing social relationships hypothesis) .
( Age stage hypothesis)

( Sex various hypothesis)

( Poirier and Smith  1974; Byers and Walker 1995;

2004) .

Fairbanks 2002; Maestripieri and Ross

( Byers and Walker
2001) . Fagen ( 1981)

1995; Spinka et al.

o Symons ( 1978)

Ross (2004)
( Gorilla gorilla gorilla)

o Maestripieri

o

( Poirier and Smith 1974;

Martin and Caro 1985) . ( Theropithecus
gelada)
( Mancini and Palagi 2009) . ( Pan
troglodytes)
( Markus and Croft
1995) .
( Poirier and Smith
1974; Govindarajulu et al. 1993; Li et al.
2011) . Imakawa ( 1990) ( Macaca fus—
cata)
o 1
( Mori 1974) ;

1 ( Koy-

( Markus and

Croft 1995; Liet al. 2011),
( Paukner and Suomi 2008) .
( . ) -
( . . .
. ) (
) ( Maestripieri

2004; Paukner and Suomi 2008) ,

and Ross

( Melnick and Pearl 1987) .

N

( . )
( Glick et al. 1986; Lovejoy and Wallen
1988) .
( Rhinopithecus bieti)
( 2004) .

( 26°14” —-29°20° 98°37° - 99°41")

2 600 -4 100 m 2 000
(
1996; Liet al. 2008)
—_— ( Grueter et al. 2009) .
( One male units)
( All male unit) ( 2004) .

S

( Kirkpatrick et al.  1998; Ding and Zhao
2004; Xianget al. 2007; Lietal. 2008; Grueter



2 : 0-3 117

et al. 2009) .

o 0-
? LYMPUS 10 x42
? . 09: 00 —16: 00
09: 00 —12: 00. 13: 00 -
. 0-3 16: 00 5-20 m.
o ( All occurrence sampling) 0-3
0-3 ( Altamnn 1974; Martin and
(1) 0-3 Bateson 1993) . 156
230 h 0-3
;o (2) 335 &
0-3 v (3) 1.3
. (2011)
1 o
1.1
( 27°37° 99°22°)
9 km 10 km
90 km® (Liet al. 2010) . .
1 370. 7 mm 9.8C (Lietal
2010) . :
80 ;
8 1 o
0 2009 5 1.4
3 0-1
o 1-2 2-3
(Lietal 2013), 2012 7 2013
4 0-3 ( Martin and Bateson 1993) .
30 12
18 ; 0-1 13 1-2 7 o
; 2-3 10 &

1.2

09: 00 17: 00 - Pearson correlation test 0-3



34

118
0 ol et
~ | O WP Female
P<0.05 Ho . g o sl
Microsoft Excel 2003 SPSS16. 0 & 2|
o g 30 -
S 20f
F: 0 1 1 1 J
2.1 YT Catching #% Biting 8% Chasing H'E Other
' BLE4T A Play behavior
3 0-1
(10.2%) 1 -2 2
( 4 5%) 7 _3 ( 0 8%) Fig. 2 Social play behavior in different sex groups of R. bieti
(y* = 8.40
df=2 P <0.05) 71.9%; 0-1 1-2
(r=-0.993 12.8%; 1-2 2-3
n=3 P<0.01) ( 1). 0.6%: 3
0.9%
12
S0t (¥’ =275.82 df=6 P<0.01) ( 1),
P8y
oy 1
E‘Z 4 r Table 1 ~ Social play behavior in different sex groups
5 2 — I
i
0 L L I ) Age Frequency
0-1 e ll\_gz group 2-3 percentage( % )
0-1
1 * P <0.05 0 -1 year-old .9
Fig. 1 Frequency of social play in different age groups of R. bieti -2 8.1
* P <0.05 1 -2 year-old :
2-3
2 -3 year-old 27
2.2 0-3 0-1 1-2
0 -1 year-old and 1 -2 year-old 12.8
° 0-1 2-3 3
( 11. 3%) 0 -1 year-old and 2 -3 year-old -
2 _ _ 1-2 2-3
(6.1%) (X =5.00 df=1 1 -2 year-old and 2 -3 year-old 0-6
P <0.05) - 0-1 1-2 2-3 0
0-3 0 -1 year-old 1 -2 year-old and 2 -3 year-old ’
( X 275. 82
2 ’ P <0.01
( X =90.80 0-3
df=3 P <0.05; C X' =79.84 df=3 P< 82.7%
0.05) . 17.3% (X' =
o 43.56 df=1 P<0.01),
0 2.4
(x’=4.57 df=1 P<0.05) . 0-1 (67.5%) N
2.3 0-3 16. 8% ~
0-1 10.1%  5.5% - 0-1



2 119
()(2 =98.96 df=3 2009) .
P<0.01), 1-2 (40.5%) 1-3
(26.6%) . (25.3%) R
(7.6%) .o 2-3 ( Guo
(X2 =12.74 df =2 et al. 2007) ,
P<0.05) ( 3) .
()(2=7.13 df =2 P <0.05) o
(x’ =8.36
df =2 P<0.05),
_ jg: ! b old (Lietal. 2013),
S o _ _ _
% gor %—% y&;ar-old 0-1 1 2 0
M 2-3 % 1 (Ren et al. 2012) .
g 40r o3 year-old
& a0f 0-1
5 20} 2 -3
o 10+ )
0 1 . N\ ( ).
YT Catching g Biting &% Chasing H'¥ Other
BLEAT A Play behavior 2-3
3
Fig. 3 Social play behavior in different age groups of R. bieti ( Fedigan 1972) )
3 o Y
0-3 (Box et al. 1975; Imaka-—
wa 1990) , 0-3
o Markus °
Croft ( 1995)
( Ow-
2_3 ens 1975; Chalmers 1984; Miller and Byer
1-2 ( 2007) - 1991; Byers 1997) .
(2011) 1 -2
. ( Fairbanks 2002)
( Holekamp 1984) .
( 2004) .

( Xiang and Sayers 2009) .

( 1994; Grueter et al.

( Mancini and Palagi  2009) ,

( Meaney et al. 1985) .

pithecus francoisi)



120

34

2007)
(
2004)
(Ren et al. 2011) . 0-3
1-2
(

2011) .
( Baldwin 1986) . 0 -
1 Al

[} 1 _2 ~

; 2-3
( Fagen 1981;

Byers and Walker 1995) .

0-3

Altmann J. 1974. Observational study of behavior: sampling methods.
Behaviour 49: 227 -267.

Baldwin J D. 1986. Behavior in infancy: exploration and play. In:
Comparative Primate Biology vol. 2A: Behavior Conservation
and Ecology. New York: Alan R Liss 295 -326.

Bekoff M Byers J] A. 1986. The development of behavior from evolu—

tionary and ecological perspectives in mammals and birds. Evolu—
tionary Biology 19: 215 -286.

Box H O. 1975. Quantitative studies of behaviour within captive groups
of marmoset monkeys ( Callithrix jacchus) . Primates 16: 155 —
174.

Byers ] A Walker C. 1995. Refining the motor training hypothesis for
the evolution of play. The American Naturalist 146: 25 —40.
Byers ] A. 1997. American Pronghorn: Social Adaptations and the
Ghosts of Predators Past. Chicago: University of Chicago Press.
Chalmers N R. 1984. Social play in monkeys: theories and data. In:
Smith P K ed. Play in Animals and Humans. Oxford: Basil Black—

well 119 -141.

Ding W Zhao Q K. 2004. Rhinopithecus bieti at Tacheng Yunnan: di—
et and daytime activities. International Journal of Primatology 25:
583 -598.

Fagen R. 1981. Animal Play Behavior. New York: Oxford University
Press.

Fagen R. 1993. Primate juvenile and primate play. In: Pereira M E
Fairbanks L. A eds. Juvenile Primates. Oxford: Oxford University
Press 182 -196.

Fairbanks L A. 2002. Juvenile vervet monkeys: establishing relation—
ship and practicing skills for the future. In: Fairbanks L A Pereira
M E eds. Juvenile Primates: Life History Development and Be-
havior. Chicago: The University of Chicago Press 221 —227.

Fedigan L. 1972. Social and solitary play in a colony of vervet monkeys

Primates 13: 347 -364.

Glick BB Eaton G G Johnson D F Worlein ] M. 1986. Development

( Cercopithecus aethiops) .

of partner in Japanese macaques ( Macaca fuscata) . effects of gender
and kinship during the second year of life. International Journal of
Primatology T: 467 —479.

Govindarajulu P Hunte W Vermeer L. A Horrocks J A. 1993. The
ontogeny of social play in a feral troop of vervet monkeys ( Cerco—
pithecus aethiops sabaeus) : the function of early play. International
Journal of Primatoogy 14: 701 —719.

Grueter CC LiDY RenBP Wei FW XiangZ F van Schaik C P.
2009. Fallback food of the temperatediving primates: acase study
on snub-nosed monkeys. American Journal of Physical Anthropolo—
gy 140: 700 -714.

Guo ST Li BG Watanabe K. 2007. Diet and activity budget of Rhi—
nopithecus roxellana in the Qinling Mountains China. Primates
48: 268 -276.

Holekamp K E. 1984. Natal dispersal in Belding’ s squirrels ( Spermophilus
belsingt) . Behaviral Ecology and Sociobiology 16: 21 -30.

Hu G. 2007. Socioecology and behavioral flexibility of Francois” langur
( Trachypithecus francoist) in Mayanghe Nature Reserve souther—
west China. Ph. D thesis. Canberra: The Australian National U-
niversity.

Imakawa S. 1990. Playmate relationships of immature freesanging Japa—
nese monkeys at Katsuyama. Primates 31: 509 -521.

Jiang Z G. 2004. Animal Behavioral Theory and Species Protection.



121

Beijing: Science Press 175 -189. (in Chinese)

Kirkpatrick R C Long Y C Zhong T Xiao L. 1998. Social organiza—
tion and range use in the Yunnan snub-nosed monkey Rhinopithecus
bieti. International Journal of Primatology 19: 13 -51.

Koyama N. 1985. Playmate relationship among individuals of the Japa—
nese monkey troop in Arashiyama. Primates 31: 509 —521.
LiDY GrueterCC RenBP LongYC LiM PengZS WeiFW.
2008. Ranging of Rhinopithecus bieti in the Samage Forest ~China.
II. Use of land cover types and altitudes. International Journal of

Primatology 29: 1147 -1173.

LiDY RenBP Grueter CC LiBG LiM. 2010. Nocturnal sleep—
ing habits of the Yunnan snub-nosed monkey in Xiangguqing Chi-
na. American Journal of Primatology 72: 1092 —1099.

LITF RenBP LiDY ZhuPF Li M. 2013. Mothering style and
infant behavioral development in Yunnan snub-nosed monkeys ( Rhi—
nopithecus biett) in China. International Journal of Primatology
34: 681 -695.

LYH GuoST JiWH HeG Wang X W Li B G. 2011. Social
play behavior in infant Sichuan snub-nosed monkeys ( Rhinopithecus
roxellana) in Qinling Mountains China. American Journal of Pri—
matology 73: 845 -851.

Long Y C Zhong T Xiao L. 1996. Report on the distribution popula—
tion and ecology of the Yunnan snub-nosed moneky. Zoological
Research 17: 437 441. (in Chinese)

Lovejoy J]  Wallen K. 1988. Sexually dimorphic behavior in group—
housed rhesus monkeys ( Macaca mulatta) at 1 year of age. Psycho—
biology 16: 348 —356.

Maestripieri D Ross S R. 2004. Sex differences in play among western
lowland gorilla ( Gorilla gorilla gorilla) infants: implications for a—
dult behavior and social structure. American Journal of Physical An—
thropology 123: 52 -61.

Mancini G Palagi E. 2009. Play and social dynamics in a captive herd
of gelada baboons ( Theropithecus gelada) . Behavioural Processes
82: 286 —292.

Markus N Croft D B. 1995. Play behavior and its effects on social de—

velopment of common chimpanzees ( Pan troglodytes) . Primates

36: 213 -225.

Martin P Caro T M. 1985. On the functions of play and its role in be—
havior development. Advances in the Study of Behavior 15: 59 —
103.

Martin P Bateson P. 1993. Measuring Behavior: Recording Methods.
Cambridge: Cambridge University Press 84 —100.

Meaney M J Stewart ] Beatty W W. 1985. Sex differences in social
play: the socialization of sex roles. Advances in the Study of Behav—
ior 15: 1-58.

Melnick D J Pearl M C. 1987. Cercopithecines in multimale groups:
genetic diversity and population structure. In: Smuts B B Cheney
D L Seyfarth R M Wrangham R W Struhsaker T T eds. Primate
Societies. Chicago: The University of Chicago Press 121 —134.

Miller M N Byer J A. 1991. Energetic cost of locomotor play in prong—

hom fawns. Animal Behaviour 41: 1007 —-1013.

Mori U. 1974. The inter-individual relationships observed in social play
of the young Japanese monkeys of the natural troop in Koshima Islet.
Journal of Anthropology Society Nippon 82: 303 —318.

Owens N W. 1975. Social play behaviour in free-iving baboons Papio
anubis. Animal Behaviour 23: 387 —408.

Paukner A Suomi S J. 2008. Sex differences in play behavior in juven—
ile tufted capuchin monkeys ( Cebus paella) . Primates 49: 288 -
291.

Poirier F ' E = Smith E 0. 1974. Socializing functions of primate play.
American Zoologist 14: 275 —287.

Ren BP LiM Wei FW Long Y C. 2004. The Yunnan snub-nosed
monkey ( Rhinopithecus bieti) . Chinese Journal of Zoology 39:
111 104. (in Chinese)

Ren BP LiDY Garber PA Li M. 2012. Evidence of allomaternal
nursing across one — male units in the Yunnan snub-nosed monkey

PLoS ONE 7: €30041. doi: 10. 1371 /
journal. pone. 0030041.

Spinka M Newberry R C Bekoff M. 2001. Mammalian play: training
for the unexpected. The Quarterly Review of Biology 76: 141 —
168.

Symons D. 1978. Play and Aggression: A Study of Rhesus Monkeys.

( Rhinopithecus bieti) .

New York: Columbia University Press.

Wang X W LiBG MaJZ WuXM Xiao H YangJY LiuY P.
2007. Sex differences of the social behavior in Sichuan snub-nosed
monkeys ( Rhinopithecus roxellana) from 2 to 3 years at Yuhuangmi—
ao in the Mt. Qinling of China. Acta Zoologica Sinica 53: 939 —
946. ( in Chinese)

Wang X W Qi X G GuoST LiYH YangB RenY Li B G.
2011. Social playing of golden snub-nosed monkeys ( Rhinopithecus
roxellana) from 1 to 2 years old in the Mt. Qinling of China. Acta
Theriologica Sinica 31: 141 - 147. (in Chinese)

Xiang ZF Huo S Wang L Cui L W Xiao W Quan R C Zhong T.
2007. Distribution  status and conservation of the black-and-white
snub-nosed monkey Rhinopithecus bieti in Tibet. Oryx 41: 525 -531.

Xiang Z F  Sayers K. 2009. Seasonality of mating and birth in wild
black-and-white snub-nosed monkeys ( Rhinopithecus bieti) at Xi-—
aochangdu Tibet. Primates 50: 50 —55.

. 2011.
12 . 21:
141 - 147.
2007.
2-3
53: 939 —946.
1996. N
17: 437 441.
2004. ( Rhinopithecus
bieti) . 39: 111 104.
. 2004.
175 - 189.



