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Study on dominance hierarchy of the Sichuan snub-nosed monkey Rhi-

nopithecus roxellana in Qinling Mountains
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Abstract From July 2002 to June 2003  we used focal animal sampling and all-occurrence recording to record the direc-
tion and number of occurrences of aggressive and submissive behaviors of 58 Sichuan snub-nosed monkeys from the west
ridge troop in the Zhouzhi National Reserve of the Qinling Mountains. The data was then analyzed using the dominance in-
dex method. The results revealed that the resident male was the highest-ranking individual within the OMU One-male u-
nit  the adult females were second rank then sub-adult females and finally the juveniles. We also found that a female's
rank in its OMU is unstable an adult female’s rank will rise after it gives birth. The rank order of the eight OMUs changed
between the mating season and the birth season. The highest and lowest-ranking OMUs maintained their positions while
the remaining units shifted their ranking order between the mating season and birth season. Rank orders might shift due to
changes in the degrees of cooperation within the OMUs.

Key words Aggressive behavior Dominance Sichuan snub-nosed monkey Rhinopithecus roxellana  Submissive be-
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Table 1  Sex-age composition and individual identification of subjects in each OMU
Adult male Adult female Sub-adult female Juvenile
Hei Tou Yuan Lian Yi Zuo Mao Q 2 years old Da Bang Chui
Jia Ban * Xiao Keng Bai Dian
Chang Mao Hei Wei Qian Qian Q 4 years old Hei Feng
* Tie Mao Q 4 years old Shuang Xuan
Bai Xian & 3 years old Xiao Bai
Q@ 3 years old Bai Tou
Ba Zi Tou Xiang Chang Hong Tou Pa ? 3 years old You Que
Bei Tou Er Xuan Q 1 years old Ji Dan
Jin Gu Nai Zui
Jing Zi Tou * Kuan Ban Hou Xiao Hei Wei Q 2 years old Dan Ta
Zhai Ban Hou
* Duan Wei
Liu Liu
* Ji Guan
Tu Tou Ban Hei Xian Q 3 years old Huang Ding
Hong Guan Q 2 years old Bai Ding
Hei Xian
* Huang Guan
Shuang Hang
Duan Zhi Zha Zha Hong
Zha Zha Hei
Hong Tuo
* Hei Tuo
Gui Tou
Dao Ba * Fa Qia Wu Ming Q@ 4 years old Nai Lao
* Bai Bei
Ping Tou
Ao Xian
Hong Tui * Shuang Liu Si Kong
* Wan Mao
* Hei Bei
* 2003 # This adult female gave birth to an infant in 2003.
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Table 2 An ethogram of aggressive and submissive behaviors

9
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Type Definition
Biting This is the most intense aggressive behavior. The two individuals not only have body contact but this form of contact
is injurious. Usually one individual uses mouth and teeth to bite another individual’s body parts to cause injury.
- This is less intense than biting behavior. Usually one individual uses its hands to hit scratch or grab another indi-
Fighting . e L
vidual. This involves body contact and low chance of causing injury.
. . This is less intense than fighting behavior. This involves one individual following another individual and the followed
Aggressive Chasing R . .
X individual continues to retreat. No body contact is involved.
behavior Y
Threatening  There is no body contact involved. This behavior is used to show aggression to an opponent. Usually one individual
stares at its opponent and makes &' gu —gu” and® wu —wu” vocalization.
. . When a high-ranking individual approaches the lower-ranking individual leaves and the higher-ranking individual oc-
Supplanting . RS , .
cupies the other individual’s location.
. The lower-ranking individual may or may not be threatened by the higher-ranking individual. The lower-ranking indi-
Avoiding . . . Lo
vidual turns his back to the higher-ranking individual or leaves.
Submissive When the higher-ranking individual approaches or threatens the lower-ranking individual the lower-ranking individual
behavior Crouching  sits still brings its legs to its chest bends and pulls its shoulders towards its head. The lower-ranking individual looks
down and avoids eye contact with the higher-ranking individual.
Retreating ~ When a higher-ranking individual approaches the lower-ranking individual suddenly starts moving away.

1.4
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1
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Table 3 The frequencies of aggressive and submissive behavior of eight OMUs
Aggressive behavior Submissive behavior
Behavior type
Biting Fighting Chasing Threatening Supplanting Avoiding Retreating Crouching
Frequency 0 194 1076 1400 69 849 480 0
Percentage 0 7.08 39.29 5111 2.52 63. 88 36. 12 0
2.2.3 8
112 d — —
2002 7 2003 6 — — — —
8 — 4
4 Mean + SE
Table 4 The dominance index of eight OMUs in the west ridge group Mean + SE
HeiTou ChangMao  JingZiTou TuTou BaZiTou DuanZhi DaoBa HongTui

Dominance index
Mating season

Ranking order

Dominance index
Birth season
Ranking order

Dominance index
All year total
Ranking order

0.86 +£0.20 0.79 £0.30 0.60 +£0.33 0.51 £0.29 0.41 +0.21 0.44 £0.27 0.38 +0.27 0.15 +0.21

4 6 5 7 8

0.84 +£0.20 0.60 +0.20 0.50 +0.27 0.54 £0.14 0.51 £0.15 0.48 £0.28 0.29 =0.17 0.23 =0.15

0.86 +£0.20 0.71 £0.25 0.55+0.27 0.48 £0.26 0.47 £0.18 0.46 £0.26 0.31 £0.19 0.16 =0. 11

4 5 6 7 8
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Table 5 The average frequencies of aggressive behaviors among different sex-age-class all the year
AVR Adult male Adult female Sub-adult female Juvenile
/ Adult male 21.00 28.57 15. 67
/ Adult female 3.89 7.20 5.70
/ Sub-adult female 1.40 0.62 4.83
/ Juvenile 1. 00 0. 00 3.33
6
Table 6 The average frequencies of submissive behaviors among, different sex-age-class all the year
A Adult male Adult female Sub-adult female Juvenile
/ Adult male 20.43 30. 00 14.55
/ Adult female 3.65 7.84 5.74
/ Sub-adult female 1.17 4.13 4.83
/ Juvenile 1. 00 8.43 1.33
7 Mean + SE
Table 7 The dominance index among different sex-age-class all the year Mean + SE
Adult male Adult female Sub-adult female Juvenile
Dominace index 0.73 £0. 11 0.69 £0. 13 0.44 0. 15 0.08 £0.02

Ranking order 1 2 3 4
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