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Spatial structure in a Sichuan golden snub-nosed monkey Rhinopithecus roxellana group
in Qinling Mountains while being in no-locomotion *
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Abgtract Based on the identification of each individua , patid structure of a provisoned group of golden snub-nosed
monkey Rhinopithecus roxellana was conducted by instantaneous and scan sanplings and al occurrence sanpling. We
found that the fundamenta unit of gatia structure in the monkey group was their socid units. Usng atid distance as
the judgment of socid unit, we found that individudsfrom the same socid unit flock in the same tree or two aglacent
treeswith high frequencies 60. 6 % and 29. 1 % regectively when they are in no-locomotion. The gatid distances be-
tween individuas range from 0 to 10 m while their main distribution ranges form 0 to 5 m, which diglays a frequency
downtrend with the growth of disance. However , we a0 found that the patid distances between individuasfrom dif-
ferent socia units mainly rangefrom 10 to 30 m, with thepeak between 20 and 25 m, condderably longer than those be-
tween individua s from the same socid unit. Thus, this research findirg could provide a method for the judgment of one
male unit for future surveysof wild Rhinopithecus roxellana. When the monkeys were resting and foraging, the atid
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pattern of the group had the gopearance of ether acirdeor anovad. The socid units were assgned to one of four concerr
tric cirdes (layers) that were used to distinguish their rdative Patiad orientation. The statistics showed that the higher-
ranking socia units aways appeared in the two most central layers (df =1, X 2=166.97, P<0.005). Lower ranking
wciad units gppeared most frequently in the outer most layer (df =1, X2=12.60, P<0.005) and midde ranking u-
nits usualy located in the midde layers (df =1, X?=21.54, P<0.005). Higherranking units occupied larger and
higher quality gpace. Asthe rank order of the socid unit decreased, the qudity and dze of the gace occupied d <0 de
creased. The characteristic shgpeof the group during movement wasfluid. The monkeys atid structure was closdy re-
lated to their socio-ecologica congtraints, such asforaging and mating strategies, and predator avoidance [ Acta Zoologica
Sinica 50 (5) : 697 - 705, 2004].
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1
Table 1 A tally of observation periodsand troop composition
Observation period Herd compostion Totd
2002 7 31 - 2002 20 8 , 26 , 8 , 13 , 8 63
July 31 - August 20, 2002 8 adult males, 26 adult femaes, 8 sub-adult femaes, 13 juveniles, 8 infants
2003 3 8 - 2003 8 8 , 30 .7 , 32 , 3 80
March 8 - April 4, 2003 8 adult maes, 30 adult femdes, 7 sub-adult femdes, 32 juveniles, 3 infants
2003 4 14 - 2003 3 8 , 30 .7 , 32 , 11 88
April 14 - June 3, 2003 8 adult males, 30 adult femaes, 7 sub-adult femaes, 32 juvenile, 11 infants
2003 7 9 - 2003 8 8 , 27 .7 , 29 , 12 83
July 9- August 8, 2003 8 adult maes, 27 adult femdes, 7 sub-adult femdes, 29 juvenile, 12 infants
2003 9 23 - 2003 22 9 , 33 , 11 , 28 , 11 0
(September 23 - November 22, 2003) 9 adult maes, 33 adult femaes, 11 sub-adult femaes, 28 juveniles, 11 infants
2 .
Table 2 Sex-age composition of each OMU”
Adut mae Adult femae Sub-adult femae Juvenile Infant Totd
: 2 1 3 1 8
Heitou (HT) 2 individuds 1 individud 3individuds 1 individud
3 1 7 1 13
Changmao (CM) 3individuds 1 individud 7 individuds 1 individud
8 3 2 5 1
Bazitou (BZT) 3individuds 2 individuds 5individuds
5 1 3 3 13
Jingzitou (JZT) 5individuds 1 individud 3individuds 3individuds
5 5 1 12
Tutou (TT) 5 individuds 5individuds 1 individud
5 4 1 1
Duanzhi (DZ2) 5individuds 4 individuds 1 individua
4 1 4 2 12
Daoba (DB) 4 individuds 1 individud 4 individuds 2 individuds
3 1 3 8
Luopan (LP) 3individuds 1 individua 3individuds
*2003 4 14 -2003 6 3

* Recorded on April 14 - June 3, 2003.

> >8 >

1.3 ) '

* Li HQ, 2004. Study on Dominance Hierarchy of Schuan Snub-nosed Monkeys Rhinopithecus roxellana. Master Thess, Shaanxi Normd U-
niverdty, Xi'an, China. [ , 2004. ( Rhinopithecus roxellana)

-]



700 50

42 Forth layer

%532 Third layer

#2JZ Second layer

%12 First layer

1

1, ; 2 I 4 4 1234, 149
16, 1 4 1357
Fig-1 The hypothesis graph of spatial layers of monkey s herd
First layer, centrd layer; second layers, mid-centrd layer; third layers, mid-outer layer; forth layer, outer most layer. The
rate of semi-diameter and rate of the area of four concentric circlesin thefigureis1l 2 3 4and1 4 9 16. The rateof the area
from first layer to forth layer in thefigureis1 3 5 7.

, N EWCON L aser ,
Range Finder Monocular 1200 (
0.2%) , A B )
, X, x2 )

(Instantaneous and scan sampling) (Martin and
Bateon, 1993) 5 min

vy = JA? + B2- 2ABoosX
A B Y
( 1, '
1 2 3 4 ,

, (All-occurrences
recording (Martin and Bateson, 1993)
(Adlibi-
tum recording)  (Martin and Bateson, 1993)

3

' : oMU



701
( , 10- 30 m , 20- 25
) m
oMU 2.2
oMU , ( 3 4)
oMU 25T
OMU sl
2 Pis|
oMU &5
Mo 5 10
=
2 Al
0 ]
2.1 0 5 10 15 20 25 30 35 40 40+
799 : : o5 EE R OF)
472 ( (Distance between units) (m)
60. 6 %) 227 ( 29.1%) 68
( 8.7%) 11 ( 1.4% 3
Fig. 3 Distance between social units when monkeys are
oMU , .
resing
12.36+8.01 m, (n=118) ;
(21 , 2.7%) ,
, (df =1, X*=166.97, P<
) ) ; 0. 005) ,
, (df =1, x%?=21.54, P<0.005) ,
(df =1, X7
=12.60, P<0.005) ,
736 2.3
452 , ,
2 3 ,
351 5
30 F
st ’
28 20 ’
ﬁn E 15 F '
5 10 B 1
5r 2.4

0 1 2 3 4 5 6 7 8 9 1010+ '
BN AMERIFER CK)

(Distance between individuals within the unit) (m)

2 L L
Fig.2 Digtance between individuals within social units
when monkeysare resting '

0-10m
0-5m ,



50

702

* A[WOPUEI 3[II0 JUIUSDU0I Y JO SI9AE] Inoj g3 Wi pareadde Jun yoes Jey sisayiodAy ayi

U0 poseq pojRO[E) a1am sanjea patade: sxx (G )I[PW mau Y1 Aq padejdl sea(LH )I[BW JUSPISAI Y} JOYE IPEUS SUOILAIISO IS0Y) WO} PIIIRS BIRT  x% "G00 >d ‘IN[eA PAIdadxa puE an[es PIALISO UMY IIUSIIYJIP I8 ST * *

“anpea pajoadyg s AT N[eA PIATRGO)AQ
HUHCWHEH R MEYUE N RHEBEE oo LREMIYFHTHTEE ~ 1500>d ¥RETHHHEEHAE «
CH AT HYEAO

’ B0l
T°L91 Ly Ly 09°C0 79 79 LE°ST ¥L L LS°81 (49 (A 4 {4 9¢ 9 I£°7C 2% e YT 68 €L €L 6V'SY vL L L67991 €L ¢l nE
k&m_ Uiy
08°69 69°80Z 88 OI'9 €I'LZ OF .6C8 8€TZE 91 .TE8 SL°TC 6 LLL'8 SLST v 906 ¥rvl € LE9°CT vL'IE S L68°61 8E'TE L L¥YTVC ¥LIE ¥ v
. xke| p1g
OL'T 90°6¥T €91 6¥°1T 8€°6T VI OV°€ €1'¢€7 € 08T ST'91 €2 00°CT STIT 91 8¢0 I€01 TT 89°T 18°7C 6T $9°0 EU'ET Lz LIS W U e
. : 1348] puz
01°¥s ‘3.{% 65T €E'T E9°IT 8 S9°C - 88°€T 1T 89 L6 8T L8007 L9 LST ,bS'TT 61°9 ST .€€°9 69°CT €T LTL'BI 88°El 0Of .CI'LL 69°¢l 60 2%
. . . . . . ._9?._ 8]
0S°'T¥ . 78767 69 - 88°¢C 88'¢ 0 €00 €9y S 80 sT°¢ T 690 YA ! €v'o 90'7 € LO0L°8T 9Cd 91 £2°9 €9y O ,6b°07Z1 9C'v 8T o1
1=/r 1=/p 1=/r 1=/ 1=/p 1=/p 1=47 1=Jp 1=/p
x A AO X AT AO X AT AO ¥ A AO ¥ wAT AQ ¥ AT AO x AT AQ 1 AT AD ¥ AT AO
4 z z 4 z z 4 4 4
oL wm gf wn g wm g o 7q n 1 o 17f wn 179 mm D
HE L a3 71 ARkl U s Uk U kL L& § 3] Y%

. 312 D1nuadu0d Jo ssakef Juasagyip wi Surmadde jun yoes jo Louanbary ¢ IqeL
CHENERERRUNSREME €



703

3.1

5
45
40 A %12 (First layer)
O%2/2 (Second layer)
87 W 253/ (Third layer) =
B %542 (Forth layer) LE;
% 2
3
g [
£ =
et =
= 2
KEHG  8FkHr HFLRFoL Ko Wiisdor  JPEHIE P BT
CM unit BZT unit  JZT unit TT unit DZ unit DB unit LP unit JB unit
L& BT (Social unit)
4
Fig- 4 Frequency of each unit appearing in different spatial layers
60 - W =8 54547 77 (Spatail occupy behavior)
O =B ik4T A (Spatial retreat behavior) _
50 -
'5 40
=
£
30
£
;[S
20
10
0 1 1 1 I 1 1 I 1 - 1 - ]
BLHIE KBHIT 8FRMT FHFLMT BT WiiRMIT  JpERIT PHIT
HT unit CM unit BZT unit JZT unit  TT unit DZ unit DB unit LP unit
#4556 (Social unit)
5
Fig.- 5 Frequency of spatial occupy and retreat behavior between social units
( Microogbus cf myoxinus)
3 ( Microcebus ruf us)

(Schwab, 2000; Atsdis, 2000) ;



704

50

, ( Cercopithe

cus mitis stuhl manni)

(Treves, 1999)
(Macaca f uscata f uscata)

(Wada and Mat-
suzawa, 1986)

(Lagothrix lagotricha)
(Stevenson, 1998) |,
, ( Papio cyno-

cephal us ursinus)

(Cowlishaw , 1999)

( Terborgh,
1986; Janon, 1988, 1992)
(Sociad dynamics)
(Altmann, 1980) ,
(Socia dfinity) (Carpenter, 1942)

, oMU
OMU
, OMU
(Davies and
Oates, 1994) ,
, (Macaca maura)
(Matsumura and Okamoto ,
1997) oMU

oMU '

oMU
( 5
( Accipiter gentiles bu-
teoi des) (zhang et d. ,
1999a) ;
( Kappeler , 2000)
( , 1999) ,
oMU )
(
2003) , oMU ,
(Wittenberger ,

1980; van Schaik and van Hooff , 1983; Dunbar ,
1988) , ,
, (Davies and Oates,

1994)
( Theropithecus gelada) (Mori and Kawai ,
1979) ,
3.2
, 0-10m ,
0-5m ,
10- 30 m , 20- 25 m



705

John Phillips

( References)

AltmannJ, 1980. Baboon Mothersand Infants. Cambridge: Harvard
Universty Press.

Atsdis S, 2000. Spatid distribution and population compostion of the
brown mouse lemur Microcebus rufus in Ranomaana Nationd
Park, Madagascar, and its implication for scid organization.
American Journd of Primatology 51: 61- 78.

Carpenter CR, 1942. Characterigtics of socid behavior in non-human
primate. Science 4: 248.

CuttorrBrock TH, 1974. Primate socid organization and ecology.
Nature 250: 539 - 542.

Cowlishaw G, 1999. Ecologicd and socid determinantsof behaviour in
desert baboon group. Behav. Ecol. Sociobiol. 45: 67 - 77.
Davies AG, Oates JF, 1994. Colobine Monkey: Ther Ecology Be

haviour and Evolution. Cambridge: Cambridge Universty Press.

Dunbar RIM, 1988. Primate Socid Sysem. Beckenham: Croom
Helm.

Janoon CH, 1988. Food competition in brown capuchin monkeys Ce-
bus apella: quantitative effectsof group sze and tree productivity.
Behavior 105: 53 - 76.

Janon CH, 1990. Ecologicd consequences of individud spatiad choice
in foraging groups of brown capuchin monkeys Cebus apella. An-
im. Behav. 40: 922- 934.

Janon CH, 1992. Evolutionary ecology of primate socid sructure.
In: Smith EA, Winterhdder B ed. Evolutionary Ecology and
Human Behavior. New York: De Gruyter, 95- 130.

Kappeler PM , 2000. Primate Mades. Cambridge: Cambridge Univer-
sty Press.

Kirkpatrick RC, 1998. Ecology and behavior in snub-nosed and douc
langurs. In: Jablonski NGed. The Natura Higtory of the Doucs
and Snub-nosed Monkeys. Sngapore: World Scientific Publish-
ing, 155- 190.

Li BG, Chen C, Ji WH, Ren BP, 2000. Seamnd home range
changes of the Schuan snub-nosed monkey Rhinopithecus roxel-
lana in the Qingling Mountains of China. Folia Primatologica 71:
375 - 386.

LiJH, 1999. The Tibetan Macaque Society: A Fed Sudy. Hefea:
Anhui Universty Press, 88- 94 (In Chinese) .

Martin P, Bateon P, 1993. Measuring Behaviour: An Introductory
Guide. Cambridge: Cambridge Universty Press.

Matsumura S, Okamoto K, 1997. Factors afecting proximity among
membersof awild group of moor macaques during feeding, mov-
ing, and resting. Internationa Journd of Primatology 18: 929 -
941.

Mori U, Kawa M, 1979. Ecologicd and Sociologicd Studiesof Gdar
da Baboons. Tokyo: Kodanshaltd, 51- 85, 200- 217.

RenBP, Zhang SY, Wang LX, Liang B, L1 BG, 2001. Verticd
distribution of different age-sex classes in a foraging group of
Schuan golden monkeys Rhinopithecus roxellana. Folia Primato-
logica72: 96 - 99.

Ren RM, Yan KH, Su YJ, Zhou Y, LiJJ, 2000. A Feld Study of

the Society of Rhinopithecus roxellanae. Beijing: Beijing Univer-
dty Press (In Chinese) .

Ren RM, Su YJ, Yan KH, LiJdJ, zZhu Y, Zhou ZQ, Hu Z , Hu
YF, 1998. Prdiminary survey of the scid organization of
Rhi nopithecus ( Rhinopithecus) roxellanain Shennongjia Nationa
Naturd Reserve, Hube , China. In: Jablonski NG ed. The
Naturd History of the Doucs and Snub-nosed Monkeys. Snga
pore: World Sientific Publishing. 269 - 277.

van Schak CP, van Hooff JARAM , 1983. On the ultimate causes of
primate <ocid systems. Behaviour 85: 91 - 117.

Schwab D, 2000. A preiminary study of spatiad distribution and mat-
ing sysem of pygny mouse lemurs Microcebus cf myoxinus.
American Journd of Primatology 51: 41 - 60.

Sevenon PR, Quinones MJ, Ahumada JA, 1998. Hfects of fruit
patch availahility on feeding subgroup sze and spacing patterns in
four primate gpeciesat Tinigua Nationd Park , Colombia. Interna
tiond Journd of Primatology 19: 313 - 324.

Sevenon PR, 1998. Proximd spacing between individudsin a group
of woolly monkeys L agothrix lagotrichain Tinigua Nationa Park ,
Colombia. Internationa Journd of Primatology 19: 299 - 311.

Terborgh J, 1986. The socid systems of New World primates: an
adaptationist view. In: HseJ, Lee PC ed. Primate Societies.
Chicago: Universty of Chicago Press, 358 - 369.

Treves A, 1999. Vigilance and gatid coheson among blue monkeys.
Folia Primatology 70: 291 - 294.

Wada K, Matsuzawa T, 1986. A new approach to troop deployment
in wild Jgpanese monkeys. Internationa Journa of Primatology 7:
1-16.

Whitehead PF, Jolly C, 2000. Old World Monkeys. Cambridge:
Cambridge Universty Press, 496 - 521.

Wittenberger JF, 1980. Group sze and polygamy in socid mammals.
American Naturdist 115: 197 - 222.

Xie WZ, Chen FG, 1989. An observation on the behaviour, socid
sructure and the satiad distribution of Rhinopithecus roxellanae.
In: Chen FG ed. Progress in the Studies of Golden Monkey.
Xi'an: Northwest Universty Press, 243- 250 (In Chinese) .

Zhang P, Li BG, Wada K, Tan CL, Watanabe K, 2003. Socid
structure of a group of Schuan snub-nosed monkeys Rhi nopithecus
roxellana in the Qinling Mountainsof China. Acta Zoologica Sni-
cad9 (6): 727- 735 (In Chines) .

Zhang SY, Ren BP, Li BG, 1999a. A juvenile Schuan golden mon-
key Rhinopithecus roxellana predated by a Goshawk Accipiter
gentiles in the Qinling Mountains. Folia Primatologica 70: 175 -
176.

Zhang SY, Ren BP, Li BG, Liang B, Wang L X, 1999b. Spatid
pattenin the foraging group of Schuan golden monkeys. Chinese
Science Bulletin 44: 1 369 - 1 372.

, 1999. . : , 88-
94.
) ) ) , , 2000.
, , 1989. ( Rhinopithecus roxellanae
Milne Edwards)
, 243 -
250.

, 2003.
49 (6) : 727 - 735.



