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Abstract: Being potential rivals the two similar tits Rufous—vented Tit ( Parus rubidiventris) and Coal Tit ( P.
ater) are occurred in the same habitat at the plateau of Wawushan in Sichuan China. During the breeding
seasons of 2010 and 2011 we studied the mechanism of their niche separation and coexistence. For vertical
distribution the niche width of Coal Tit ( 5.237) was significantly higher than that of Rufous-vented Tit
(2.792) however there was no significant difference for horizontal distribution and active matrix with the
total value of niche overlap over 0.7 in three dimensions. But the two species of tits showed preferences and
focused on resource utilization of all these three dimensions. The parameters of most body’ s measurements for
these two tits are significantly different except for the bill width which might be the results from environmental
adaptations. There was no significant difference for all the parameters of the nest-site selection of the two
species indicating that appropriate cavity nest sites might be their main competition factor. The population size
of these two species may vary with their residence types. We suggest that the separation of spatial niche and food
niche appropriate population size and ratio might be the important factors for their coexistence.
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Table 1 Percentages of activity frequency of the two tits in different height of tree or ground
Activity frequency ( %)
Species Numbers of B 0
pecies observation Crown Upper Above Middle Below Lower Ground
layer ~ middle layer layer middle layer layer
. . 275 4.4 5.8 2.5 13.1 6.2 56.4 11.6  2.792
Parus rubidiventris 0.720
P. ater 417 18.0 12.0 6.2 16.3 4.0 30.9 12.9  5.237
B = 0= o B = Niche breadth O = Niche overlap.
2 2
Table 2 Percentages of activity frequency of the two tits in horizontal direction
Activity frequency ( %)
. B ]
Numbers of observation
Trunk Inner of branch  Middle of branch  Outer of branch
. . 40 25.0 20.0 22.5 32.5 3.865
Parus rubidiventris 0.778
P. ater 68 16.7 6.1 28.8 48.5 2.859
B = 0= o B = Niche breadth O = Niche overlap.
3 2
Table 3 Percentage of activity frequency of two tits in different matrix
Activity frequency ( %)
. . B 0
Numbers of observation
Abies sp.  Bashania faberi Dead tree Rhododendron sp. Bush
. . 250 50. 4 8.0 3.6 11.6 26.4 2.900
Parus rubidiventris 0.713
P. ater 380 77. 4 9.7 0.8 4.5 7.6 1.622
B = 0= o B =Niche breadth O = Niche overlap.
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Table 4 Body measurements of the Rufous-vented Tit and Coal Tit
Parus rubidiventris P. ater t P
Body mass( g) 10.32 £0.50 ( 10) 7.84 £0.48 (10) 11.293 0. 000
Body length( mm) 105.15 +1.19 (9) 94.08 £3.37 (10) 9.324 0. 000
Bill length( mm) 9.70 £0.48 (9) 8.43 +0.40 (9) 6.078 0. 000
Bill width( mm) 4.18 +0.31 (9) 3.90 £0.23 (9) 2. 147 0.047
Bill thickness( mm) 3.97 +0.20 (9) 3.09 +£0.20 (9) 9.519 0. 000
Tail length( mm) 50.96 £1.76 (9) 43.09 2. 34 (10) 8. 264 0. 000
Wing length( mm) 66.23 £1.77 (9) 57.89 £1.61 (10) 10. 757 0. 000
Tarsus length( mm) 18.92 £0.99 (10) 16.65 £0.44 (10) 6. 641 0. 000
Middle toe length( mm) 9.51 £0.22 ( 10) 7.90 £0.46 ( 10) 9.991 0. 000
Middle claw length( mm) 5.19 £0.27 (10) 4.57 £0.20 (10) 5.740 0. 000
o Sample size shown in parentheses.
5
Table 5 The composition of vegetation structure at Wawushan plateau
. Fallen Rhododendron  Liquidambar ~ Sorbus  Prunus  Betula .
Abies sp. Dead tree Stump Other species
unk sp. sp. sp. sp. sp.
186 39 47 86 190 29 30 14 10 5
Total( )
Ratio of different tree 29.2 6.1 7.4 13.5 29.9 4.6 4.7 2.2 1.6 0.8
species( % )
) 12.7 0.0 0.0 0.0 5.1 1.8 1.2 1.1 0.7 0.2
Coverage( %)
6
Table 6 Nest characteristics of the Rufous-vented Tit and Coal Tit
=3 =5
(= TR
Parus rubidiventris P. ater
Height of nest tree ( m) 31.33 £2.36 35.64 +3.80 1.741 0.132
Diameter at breast height of nest tree ( m) 0.76 0. 09 0.75 +£0.27 -0.039 0.970
Branches closest to the ground ( m) 6.43 £3.39 14.40 £5.13 2.361 0. 056
Nest height to the ground ( m) 10. 00 +3.91 11.62 £2.97 0.671 0.527
Distance to path ( m) 3.27 £2.83 17.80 +14.94 1.616 0. 157
Distance to water ( m) 35.00 £22.91 23.40 £27.05 -0.617 0. 560
Slope ( °) 11.00 +9. 85 4.80 +7.16 -1.041 0.338
0.7
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