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Fig.1 Distribution chart of sample locations
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Table 1 The relative densities of zooplankton in Yongding

River system and Luanhe River system %
K& REAT FEAZY Rk GEES RER
System Localities Protozoa Rotifer ~ Cladocera ~ Copepods
Y1 — 94. 96 0.45 4.59
Y2 73.76 23. 64 2.31 0.29
Y3 68. 84 30. 69 0.28 0.19
Y4 34. 37 64.57 0.99 0.07
Y5 81.99 17. 84 0.17 0.03
Y6 73.72 17. 20 1. 44 7.64
AKEMAKFR YT 99.12 0. 88 — —
Yongding Y8 99.99 — — 0.01
River Y9 100. 00 — — -
system Y10 — — — 100. 00
Y11 99. 99 — — 0.01
Y12 — — - 100. 00
Y13 - - - 100. 00
Y14 99. 96 — — 0. 04
Y15 — — — 100. 00
I Average 55.45 16. 65 0.37 27.52
L1 23.58 74.73 0.01 1. 68
L2 91.79 8.21 — —
L3 — 98.79 — 1.21
L4 99. 86 — 0. 06 0.08
L5 99. 98 — 0.01 0.01
L6 75.00 25.00 — —
L7 93. 60 6.24 0.06 0.09
L8 99. 99 — — 0.01
Y 3 L9 97. 82 2.17 — 0.01
‘;'I‘Efﬁj L10 99.99 — 0.01 —
River L11 98. 36 1. 64 — —
system L12 — 99. 83 - 0.17
L13 99. 98 — — 0.02
14 95.01 4.75 0.17 0. 06
L15 — — 79. 41 20. 59
L16 — 100. 00 — —
L17 — — — 100. 00
L18 100. 00 — — —
L19 100. 00 — — —
F Average 67.10 22.18 4.19 6.52
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Fig.2 Distribution of density and biomass of zooplankton in Yongding River system
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Fig.3 Distribution of density and biomass of zooplankton in Luanhe River system
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Table 2 Biological evaluations of zooplankton in Yongding

River system and Luanhe River system

m#‘fﬁ e b *#ﬂﬁ“ o D

Locality Locality
Y1 LP LP L3 MP LP
Y2 MP LP L4 MP LP
Y3 LP LP L5 MP MP
Y4 LP CW L6 MP LP
Y5 HP HP L7 HP MP
Y6 MP LP L8 MP LP
Y7 HP HP L9 MP LP
Y8 HP MP L10 HP HP
Y9 HP MP L11 MP LP
Y10 HP MP L12 HP MP
Y11 HP HP L13 MP LP
Y12 HP HP 114 HP HP
Y13 HP MP L15 HP HP
Y14 HP HP L16 HP HP
Y15 HP HP L17 HP H
PL1 LP CW L18 HP HP
L2 MP LP L19 HP HP

1 LP: %75 %% Light pollution; MP: H5 }t Moderately pollu-

tion; HP: HEI54% Heavy pollution; CW;#i% Clean water.
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Table 3  Statistics information of the principal component analysis

WHEHFIEAR Initial eigenvalues
Wy e STk % Rt kR %
. FEAE AR o .
Factor Contribution Accumulative

Latent root

rate contribution rate

1 3.758 46. 974 46. 974
2 2.127 26.589 73.563
3 1.227 15. 334 88.898
4 0.618 7.724 96. 622
5 0.169 2.113 98. 735
6 0.070 0. 881 99.616
7 0.029 0. 364 99. 980
8 0.002 0.020 100. 000
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Investigation and analysis on biodiversity of zooplankton of Yongding

River and Luanhe River in Haihe River Basin

LI Jie' SHAN Bao-ging® SONG Fen' ZHOU Jie'! WANG Wei-min'

1. College of Fisheries s Huazhong Agricultural University ,Wuhan 430070,China;
2. Research Center for Eco-environmental Sciences ,Chinese Academy

of Sciences ,Beijing 100085,China

Abstract The biodiversity of zooplankton and analysis of water in 34 locations of the two river sys-
tems in Haihe River basin were investigated in 2009. Results obtained in this study showed that:in the
Yongding River system and Luanhe River system,the protozoa were the most abundant zooplankton,ac-
counting for 36. 84% and 45. 07% ,respectively; the second richest category was rotifer,accounting for
31.58% and 39. 44% , respectively; the third richest ones were cladocera, accounting for 21. 05% and
8.45% ,respectively,and the least were copepods,accounting for 10. 53% and 7. 04 % ,respectively. Anal-
ysis results of Shannon-Weaver diverstiy and Simpson index demonstrated that: the middle and lower
reaches of the Yongding River and the Yongding New River were moderately polluted while Sanggan
River, Yang River and upstream of Yongding River were heavily polluted; downstream of Luanhe River
and the Qinglong River were moderately polluted while the upper and middle reaches of the Luanhe Riv-
er and the Wulie River were heavily polluted. The quantity and biomass of the four categories of zoo-
plankton in 34 locations of the two river systems were analyzed by hierarchical cluster analysis using
SAS software. The results revealed that:in Yongding River system,sample locations of the middle and
lower reaches of Yongding River and the Yongding New River were moderately polluted while sample
locations of the Sanggan River, Yang River and upstream of Yongding River were heavily plluted; in Lu-
anhe River system,sample locations of the downstream of Luanhe River and the Qinglong River were
moderately polluted while sample locations of the upper and middle reaches of the Luanhe River and the
Waulie River were heavily polluted. The principal component analysis with SPSS was used to analyze the
quantity and biomass of four categories of zooplankton of 34 locations in the two river systems. Two
main factors were used for producing interactive graph. The results obtained from the principal compo-
nent analysis were coincident with those of the hierarchical cluster analysis.

Key words Yongding River system; Luanhe River system; zooplankton; biodiversity; cluster anal-

ysis; principal component analysis
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