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Abstract: The investigation of benthic macroinvertebrates of Baiyangdian Lake was done in 2014. 
It contains the composition and diversity of benthic macroinvertebrates. Making an analysis of the 
survey result discovers that the diversity index of Yuanyang Island was the lowest as the sewage 
river entrance. No. 2 sampling point, which was the heavy polluted water, and the others were 
approximative, all being in the range of 1 ~ 2, which were the moderately polluted water. 
Therefore, we can say that Baiyangdian Lake was moderately polluted water. Richness, Shannon 
Wiener diversity index, evenness index of the three annual change trend was consistent, to analyze 
the correlation between the index of richness and Shannon Wiener diversity, the results shows that 
the correlation coefficient is 0.929, indicated correlation. 

The main groups of benthic macroinvertebrates freshwater lake in Baiyangdian Lake were 
including the mollusca, annelid and aquatic insects. Due to the sensitive of benthic 
macroinvertebrates to the change of environment, when the water was polluted, the benthic 
macroinvertebrates community structure and diversity will change, accordingly, the types and 
characteristics of community as an environmental evaluation index has been widely used in the 
monitoring of water quality in lakes. 

Materials and Methods 

Sampling environment :Nanliu Zhuang(Sewage river entrance),Yuanyang Island(sewage river 
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water entrance area), Shaoche Dian(Hydrostatic storage area),Wangjia Zhai(The village of  
livestock and poultry breeding area),Zaoling Zhuang(Hydrostatic storage area), Guang Dian(Half a 
fish culture zone), Quan Tou(Half a fish culture zone), Caipu Tai(Natural zone), Duan Cun(Fish 
culture zone). 

The benthic macroinvertebrates were collected in Baiyangdian Lake in 2014. There were 9 
sampling points (Fig.1). Sampling tool was specific circumstances in accordance with the sampling 
point selection. 1/16 Peter’s dredge, handline, spades, sampled 3 times in each sampling point, 
sediment with 60 mesh sieve filtration, screening out the sample into the wide mouth bottle fixed by 
formaldehyde, back to the laboratory to complete the identification and counting weighing work. 
Evaluation index of diversity and integrity were inspected after the completion of the work. 
Correlation analysis of the experimental data were using SPSS 13.0 software processing. 

 
  Calculation formula: 
The richness index is Margalef's index, Calculation formula, 

 d=(S一 1)/log2 N 

  d= Species richness   S= species’ number    N=the total number of individuals 
The Shannon Wiener index calculation method follows, 

                           
Pi=the “i” proportion of Species richness in total, such as, N= Species richness, ni=the Species 

richness of “i” , and Pi=ni/N 

Pielou' sevenness index, by estimating the maximum Shannon theory of Wiener index H'max, and 
then to the actual measured H' ratios of Max to H', 

 the calculation formula is max/ HHJ ′′=′  
J’= Pielou' sevenness index  H’= Species richness index  H’ max= the number of species 
There is the H’ max when all the species richness are the same, H’ reaching the highest. 

So, SH 2logmax =′       J' =H' / log2s   J’=  Pielou' sevenness index  

   H’= Species richness index，  S= species’ number 

Results 

Analysis of benthic macroinvertebrates diversity index and water quality in Baiyangdian Lake. 
Calculate the diversity index of every species, and then the sum index of every species is the 
diversity index of every point. The diversity indexes of benthic macroinvertebrates of every 
sampling point were shown as follow. 
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Fig.2  The diversity index of every sampling points in Baiyangdian Lake 
Fig.2 shows, as the sewage river entrance No. 2 sampling point Yuanyang Island being lowest 
diversity index, is heavy polluted water, and the remaining few sampling points close to the 
diversity index in the range of 1~2, is moderate pollution, so we can say that the water of 
Baiyangdian is moderate pollution. Analysis of the main reason lies in the agricultural and industrial 
wastewater and domestic sewage discharge.  
The index of diversity of benthic macroinvertebrates Shannon-Wiener is often used to evaluate the 
water by human impact. 
Reference resources “Aquatic biological monitoring manual” 

 The degree of influence can be divided into 4 types， H '=0, is seriously affected by human;  

0<H' <1, is the severe impact;  H‘ =1~3, is middle impact;  H' >3, is no impact. 

Discussion 

The survey found that 9 sampling points of especially the sewage river entrance (Nan Liu 
Zhuang, Yuanyang Island) with serious pollution and Chironomidae, Oligochaeta density and 
biomass is relatively large, and often one or a few species are dominant, the benthic 
macroinvertebrates community structure tended to be simple, the diversity the index is relatively 
small. Analysis of the main reason lies in the agricultural and industrial wastewater and domestic 
sewage discharge. The diversity of benthic macroinvertebrates is reduced due to eutrophication and 
aquatic plant communities caused by water pollution. 

Recently, approved by the provincial government, the Baiyangdian Lake provincial natural 
protection area was formally established. Baiyangdian Lake is the largest freshwater wetlands in 
North China region, rich in biodiversity, habitat for hundreds of species of birds. After the 
establishment of nature reserves, we can do something further to the regional ecological 
environment evolution, prediction and research of continuous system, which is conducive to the 
reduction of Baiyangdian and the surrounding areas of ecological damage caused by the irrational 
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development activities, and to the protection of biodiversity and wildlife gene bank protection and 
wetland ecological system. 
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