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Correlation between avian and mammalian species richness in different
geographic regions in China
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Abstract In recent years taxonomic correlation between species richness of different taxonomic groups
has been an active issue in biodiversity studies. However there are contradictory results. We collected
species checklists from three geographic regions zoogeographic regions administrative regions and nature
reserves in China. We analyzed both correlation and ratio of avian and mammalian species richness in
these regions. We also calculated the correlation and species ratios of bird and mammals in different lati-
tudinal and longitudinal regions. Our results showed that there were significant correlations p < 0.01

between the bird and mammal species richness in each of those regions. All avian and mammalian species
richness correlation coefficients were higher than 0. 85 except that of nature reserves 0.818 and that of
the North China Region 0.768. Therefore the high correlation between avian and mammalian species
richness may have predictive values. There were no significant differences p > 0.20 among species
ratios of birds and mammals except those of different zoogeographic regions p < 0.05 . The bird and
mammal species ratio in China was lower in the central region but higher in the border regions with the

highest value from northeast China. We also studied the difference in species richness and species ratios
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calculated with historically accumulated species checklists and modern species checklist. The correlation
coefficient calculated with accumulated species checklists was less than that calculated with the modern
species checklist but the bird and mammal species ratio was higher than that calculated with modern da-
ta. Finally we explored why the bird and mammal species richness are correlated. According to the spe-
cies-area formula S = CA” we deduced the correlation relationship of these taxonomic groups. When we
analyzed all species richness data of bird and mammals we found Z,/Z, =0.913 thus C,/C, approxi-
mates R, . The study can be extended to other taxa. The species richness correlation provides us a means
for rapid assessment of species diversity.
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Fig. 1 Relationships between avian and mammalian species richness in three types of regions
A. Pooled data of the three types of regions B. Zoogeographic subregions C. Administrative regions D. Nature reserves.

1 y x R

Table 1  Regression equations and R, of avian y against mammalian x species richness of three regions

am

am

am

. + . R n
Region - Equation
Max. Min. Mean + SD
. . 4.78 2.41 3.80 £0.73" y =2.39x + 126.62 0.881" " 18
Zoogeographic subregion
. . . 5.85 2.50 3.78 £0.74" y = 2.37 x + 130.01 0.875" " 32
Administrative region
5.80 1.79 3.58 £0.93" y =2.63x + 37.42 0.818 "~ 66
Nature reserve
All 5.85 1.79 3.64 £0.86" y =2.94x + 40.04 0.919" " 116
“ + " p=0.05 Note In" Mean +SD” different superscript letters indicate difference at p
=0.05. * * p<0.01
2 y x R,
Table 2 Regression equations and R, of avian y against mammalian x species richness of zoogeographic subregions
R,
L()()ge()grflphl(: + Equation R n
subregion Max. Min. Mean = SD

Northeast China 5.70 3.54 4.36+0.58" y =3.68x + 37.62 0.942" " 12
North China 4.78 2.42 3.94+1.04°" y =2.24x + 98.54 0.763 " " 14
Inner Mongolia-Xinjiang 4.03 1.76 3.21+£0.63°  y =2.98x + 12.85 0.921"" 15
Qinghai-Tibet 3.80 2.80 3.56 £0.65°  y =3.22x + 7.37 0.977" " 9
Southwest China 3.80 2.60 3.18+0.48° y =2.72x + 42.55 0.967 ** 7
Central China 5.80 2.25 3.28 +£0.89° y =2.99x + 21.47 0.878 " * 22
South China 5.85 2.14 3.82£0.81" y =3.27 % + 31.93 0.921" " 35

1 Note The same as Table 1
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3 y x R,,
Table 3 Regression and R, of avian y against mammalian x species richness in different latitudinal ranges
thl"
Latitudinal + . R n
. Equation
range Degree Max. Min. Mean = SD
15 ~20 5.30 2.50 3.83 £0.77° y =3.50x + 11.54 0.900 " * 14
20 ~25 5.85 2.14 3.68 £0.90% y =3.14 x + 40.50 0.936" " 21
25 ~30 5.80 2.41 3.33 £0.87° y = 2.66x + 53.73 0.927 " " 22
30 ~35 4.14 2.41 3.34+0.77" y =2.76 x + 32.13 0.942"* 27
35 ~40 5.00 2.50 3.61 +0.84" y =2.59x + 53.16 0.918 " * 17
40 ~45 4.85 1.96 3.90 £0.83* y = 4.57Tx - 34.78 0.904 " " 15
45 ~50 5.70 3.53 4.29 +0.59°¢ y = 3.56 x + 42.06 0.942" " 11
1  Note The same as Table 1
4 y x R,,
Table 4 Regression and R, of avian y against mammalian x species richness of longitudinal ranges
R,,
Longitudinal + . R n
. Equation
range Degree Max. Min. Mean = SD
80 ~90 4.40 2.90 3.59+£0.53" y = 3.24 x + 23.38 0.947 "~ 9
90 ~ 100 3.83 2.72 3.27 £0.43"° y =3.06x + 19.04 0.951" " 8
100 ~ 110 5.00 2.14 3.41 £0.71° y = 2.86 x + 31.44 0.951" " 50
110 ~ 120 5.85 1.76 3.83 +1.00" y =3.81x + 1.90 0.901 "~ 37
120 ~ 130 5.70 3.53 4.31 £0.56° y =3.97x + 19.02 0.952" " 15
1 Note The same as Table 1
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Table 5 Regression equations and R, of avian y against mammalian «x species richness of accumulated data and non-accumula-
ted data

am

+ ) . R n
Data type Equation
Max. Min. Mean = SD
6.95 1.83 3.97 £1.32* y =2.72x + 76.80 0.813" " 52
Accumulated
5.00 2.04 3.40 +0.80" y =3.42x - 0.57 0.898 " * 40

Non-accumulated

1 Note The same as Table 1

0.898  0.813
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