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Abstract: Studies of time budgets can provide important information about the time allocation patterns movement rules

and habitat use of nonhuman primates. A large group of up to 480 individual black and white snub-nosed monkeys ( Rhi—
nopithecus bieti) living at Xiangguqing ( 27°37°N 99°22°E)  within the Baimaxueshan National Nature Reserve was ob—
served to determine how monkeys spent their time. Data were collected from June 2008 to May 2009 via instantaneous scan
sampling. In total we observed 260 546 individual activity records and obtained 1 609 observation hours. Group members
spent 38. 8% of their time feeding 27.4% moving 20.9% resting and 12.9% engaged in other activities. Time
budgets showed significant seasonal variation: monkeys spent more time feeding in winter (41.5%) and less in autumn
(36.5%) .

energy monkeys rested most often in winter (24.4%) .

In summer the group spent more time moving ( 32.8%) than they did in other seasons. To conserve
More time was devoted to other activities ( 15.7%) during au—

tumn. The amount of absolute time spent moving showed a significant positive relationship with day length and monthly mean
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temperature ( P <0.01) . Absolute time spent resting was significantly negatively affected by monthly mean temperature
(r=-0.585 P =0.046). Precipitation amount did not influence the time budgets of the study group at all ( P >
0.05) . Seasonal dietary changes had a strong influence on activity patterns; monkeys moved less (r= —0.902 P <
0.001) and rested more (r=0.860 P <0.001) when primarily consuming lichens moving more often while young leav—
es or bamboo shoots were abundant (r=0.832 P =0.001) . These results suggest that the time budget of R. bieti reflects
an adaptation to seasonal variations in diet day length and climate.
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Table 1  Time budgets of Rhinopithecus bieti and monthly mean temperature day length and rainfall at Xiangguqing between June 2008 and May 2009

Month Feeding( %) Moving (%) Resting ( %) Other (%) Mean temperature ( “C) Day length ( hr) Rainfall ( mm)
Jun. 2008 39.3 34.0 14.3 12. 4 15.6 14.7 103.3
Jul. 2008 40.0 31.4 15.6 13.0 16.2 14.5 254.3
Aug. 2008 37.0 33.3 16. 1 13.6 15.3 13.9 283.7
Sept. 2008 40.9 24.7 20.2 14.2 14.3 13.1 162.5
Oct. 2008 34.2 26.1 25.2 14.5 11.1 12.3 158.3
Nov. 2008 34.5 21.5 25.9 18.1 5.8 11.6 0
Dec. 2008 42.8 22.4 19.2 15.6 4.1 11.3 0
Jan. 2009 40.9 24.2 23.2 11.7 2.2 11.5 11.3
Feb. 2009 41.1 19.9 30.1 8.9 3.6 12.0 134.0
Mar. 2009 37.1 28.4 25.3 9.2 5.3 12.8 62.7
Apr. 2009 39.5 31.0 18.3 11.2 11.3 13.6 61.4
May 2009 38.6 32.1 17. 4 11.9 13.3 14.3 139.2
Mean 38.8 27.4 20.9 12.9 9.8 13.0 114.2
SD 2.7 4.9 5.0 2.6 5.3 1.2 93.4
P<0.01) . 41. 5%
o 12 42. 8% ( One-
;10 way ANOVA test o F 4 =8.214 P<0.01;
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Table 2 Spearman rank correlation between monthly variation in absolute time budget and day length temperature and precipitation

Day length Mean monthly temperature Rainfall
Activity
r P r P r P
Feeding 0. 826 0.001** 0. 675 0.016" 0. 462 0. 129
Moving 0.962 <0.001** 0. 831 0.001 ** 0. 568 0. 054
Resting -0.525 0.079 -0.585 0.046" -0.210 0.512
Other 0.242 0. 449 0.573 0. 052 0.256 0.422

!'Spearman rank correlation analysis n=12 “ P <0.05 **P <0.01
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50. 6%
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2011) , 26.1% (
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(r=0.860 P (r=078 P =
<0.001) ( 3). 0.003) .

(r=0.832 P =0.001)

3

Table 3 Spearman rank correlation coefficients between activity categories and dietary proportion

Lichen Leaf Fruit Bamboo shoot
Activity
r P r P r P r P
Feeding 0. 333 0.291 -0. 196 0.541 -0.256 0.422 -0.078 0. 809
Moving -0.902 <0.001** 0. 832 0.001 ** -0.137 0.672 0.780 0.003 **
Resting 0. 860 <0.001** -0.741 0. 006 ** 0.011 0.974 -0.834 0.001 **
Other -0.165 0. 746 -0.175 0. 587 0. 837 0.001 ** 0. 086 0.791

** Correlation is significant at P <0.01 n=12
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Table 4 Comparison of yearly time budgets (%) for the five different R. biet populations

Study site Feeding Moving Resting Other Geographic distribution Data source
Xiaochangdu 49 20 18 13 Northern part Xiang et al. 2010
Wuyapuya 39 10 35 16 Northern part Long et al. 1998
Xiangguqing 39 27 21 13 Middle part This study
Tacheng 35 15 33 17 Middle part Ding and Zhao 2004
Fuheshan 30 15 41 16 Southern part Liu et al. 2004
o ( Dunbar 1988) .
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