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Abstract Benthic macroinvertebrates are vital in the food chain of aquatic bio-communities. Substrata play an important
role in the benthic invertebrate communities and the characteristics of stream substrata such as bed material size

heterogeneity and stability can obviously affect the benthic bio-community. Field investigations were done to study the
biodiversity of macroinvertebrates in various stream substrata. Sampling sites differing in bed composition latitude and
climate were selected along the Yangize River the Yellow River the East River and the Juma River in China. The results
show that the benthic community structures found in different substrata clearly differ while those found in substrata of
similar composition and flow conditions but in different macroclimates are quite similar. The study thus demonstrates that
the benthic macroinvertebrate community is mainly affected by substrate composition and flow condition but is generally
unaffected by latitudinal position and macroclimate. Biodiversity in different substrata is assessed via several biodiversity

indices. Taxa richness of the macroinvertebrate community was found to be highest in hydrophyte-covered cobbles high in
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moss-covered bedrock and relatively low in clay and cobble substrata devoid of plant biomass. Sand substrate is compact
and unstable and no benthic macroinvertebrates were found colonizing this substrate. Aquatic insects account for most of
the macroinvertebrates found in these rivers. Different insect representatives dominate in different substrata types mainly
Ephemeroptera larvae were found in cobble and moss-covered bedrock substrata while Chironomidae larvae were found in
clay beds. The relation between the number of species in the samples and the sampling area is also analyzed. The results
support the species-area power rule. Since the experimental results differed little between surveys using 1m’ and 2m’

sampling areas 1m” is suggested as a sufficient minimum sampling area.

Key Words macroinvertebrates substrate habitat community structure biodiversity index
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Table 1 Substrata composition geographical location and flow parameters at seven sampling sites
Sampling site Substrata composition Location H m DO mg/L V m/s T C
. Dm = N39°38'301"
Juma River T2 mm E115°33'157" 0.2~0.5 9.76 0.25~0.5 24
Yellow River N37°36217"
Dm =0.07 0.5~0.7 .67 0.1~0.7 15.4
estuary at Kenli " i E118°31'909”
- Dm =158
: s - 0.2~0.6 11.83 0.2~0.7 23.3
Shennongxi Stream
- N30°29'821"
0~0.5 11.01 0.3~0.5 -
Chexi Stream E111°03'973"
Dm = 0. 008mm  N23°05'526"
0.1~0.3 - 0.05~0.1 22
Xizhijiang River E114°24'000" >
East River N23°05'916"
at Yuanzhou Dm =0. 6mm E114°05'058" 0.-1~1.0 B 0~1.0 22
East River N24°05'
0.1~0.7 - 0.1~0.4 21
at Longchuan Dm =210mm E115°08’
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Fig. 2 The number of species in the samples as a function of the
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Table 2 Indices for evaluation of biodiversity
Item Defination Note
Shannon-Wiener H' , 5 23
Shannon-Wiener diversity index 0 == zl’ ni/N In ni/N H'’ integrates both richness and evenness a common

Shannon-Wiener

B

Modified Shannon-Wiener diversity index

- InN

B

Pielou
Pielou evenness index

Margalef do =
Margalef richness index L
Simpson al

Simpson diversity index =~

S
Y /N Inn/N
i=1

J = H/H'max = H/InS »
S-1 /InN >

D=1-3 n/NZ27

diversity index

An index integrating richness evenness and

total abundance
The measured diversity / the maximum diversity
The degree of taxa richness of the bio-community

Measurement of species diversity

S

Number of species N

individuals in the i'" species H’max

28

ind. /m’

Total number of individual specimen n;

i The number of

The diversity while the community is even completely

g/m’
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Table 3 Composition of macroinvertebrates community
Taxa Juma River Xizhijiang Chexi Shennongxi Longchuan
Arthropoda
Chironomidae 48 11 212 105 21
Tipulidae 8 36 16 1
Ceratopogonidae 1
Simuliidae 3
Tabanidae 1
Diptera 3 20
Hydropsychidae 1 108 8 4
Polycentropodidae 5
Psychomyiidae 82
Hydroptilidae 2
Stenopsychidae 5
Arctopsychidae 1
Leptoceridae 70 1 3
Gomphidae 3 1 5
Coenagrionidae 6
Platycnemididae 1
Ephemeridae 90
Caenidae 14 1
Baetidae 191 792 55
Heptageniidae 57 7 118 11
Leptophlebiidae 2 76 44
Ephemerellidae 9 76 3
Siphlonuridae 1
Ephemeroptera 4
1 Plecoptera 1 3
Hemiptera 1 11 1 1
Psephenidae 2
Dytiscidae 4
Elmidae 5 29
Hydrophilidae 1
Corydalidae 1 1
Acariformes 29 27 92
Atyidae 2
Paratelphusidae 1
Mollusca
Corbicula 15
Anodonta 16
Radix 111
Planorbidae 1
Semisulcospira 5 1
Hydrobiidae 1
Annelida
Limnodrilus 58 3
Branchiura 1
Ilydrolus 1
Hirudinea 2
Platyhelminthes
Turbellaria 1
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4
Table 4 Analysis results of the bio-assessment indices for the sampling sites
Site . Deniity B;omass S ] r B dy D
ind. /m g/
Juma River 754 14. 1894 44 0.70 2.65 17.56 6.49 0.901
Xizhijiang 26 3.4785 12 0.93 2.30 7.49 3.38 0. 885
Longchuan 97 1.9528 16 0.67 1.85 8.46 3.28 0.746
Yuanzhou 0 0 0 - - - - -
Chexi 1410 1.2346 26 0.50 1.62 11.75 3.45 0.651
Shennongxi 488 1.4476 23 0.71 2.23 13.80 3.55 0.854
estuary at Ken&llienow e 0 0 0 N N N N B
Biomass-Mass of fresh femur S Number of species J Evenness H’ Shannon-Wiener 8 Modified Shannon-Wiener dy
Margalef D Simpson
68.6% 73.1% 95.9% 81.2% 98.2%
71% 61.3% 63.6% 63.3%
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3.2
7
I II
II I 1I
4 Shannon
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Shannon
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Fig. 3 The relationship between the diversity indices and the median diameter of bed sediment
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0.5 5
Site Juma River Shennongxi
5 2 Longchuan 0.4651 0. 4667
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