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Abstract In order to study the community structure of macrobenthos in Yong'an Stream, Zhejiang Province, we
investigated the 13 sampling sites at Yong'an Stream in August 2016, and evaluated the quality of stream water by
a variety of biological indices. A total of 95 species of macrobenthos were collected, belonging to 4 phylums and

7 classes. There were 1 species of platyhelminth, 7 species of annelida, 8 species of mollusca and 79 species of arth-

ropoda. The average density and biomass of macrobenthos in Yongan Stream were 3 020.8 ind./m? and 34.25 g/m?,
respectively. The dominant density group was arthropoda with the average density of 2 661.1 ind./m? which
contributed 88.09% to the total density; the dominant biomass group was mollusca with the average biomass of
30.76 g/m% which contributed 89.80% to the total biomass. The dominant macrobenthos species were Rivularia
elongata, Bellamya angularis, Potamyia sp., Corbicula nitens and Ephemerella sp. in Yong'an Stream. Water quality
of Yongan Stream was evaluated by 6 biotic indexes, of which the results showed that Margalef diversity index,
Simpson diversity index, Pielou evenness index, and biotic index all indicated that Yong'an Stream was clear. Only
Shannon-Wiener index showed Yong'an Stream was slightly polluted, and Biology Pollution Index (BPI) showed it
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was in 3-meso-pollution state.

Keywords Yong'an Stream, Macrobenthos, Community structure, Bioassessment of water quality
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1

Table 1 Composition of macrobenthos community of Yong'an Stream

()
Phylum Class Species (genus)

Latin names

Platyhelminthes Turbellaria

Annelida Hirudinea

Oligochaeta

Mollusca Gastropoda

Lamellibranchia

Arthropoda Insecta

Dugesia sp.

Glossiphonia lata
Glossiphonia weberi
Barbronia weberi
Empodella octoculata
Limnodrilus hoffmeistert
Branchiura sowerbyi
Stylaria fossularis
Bellamya angularis
Rivularia elongata
Semisulcospira mandarina
Stenonthyra glabra
Pila polita

Radix swinhoet

Radix ovata

Corbicula nitens
Limnoperna lacustris
Cinygmina rubromaculata
Cinygmina yixingensis
Epeorus sp.
Heptagenia sp.

Iron sp.

Paegniodes sp.

Baetis rutilocylindratus
Baetis sp.1

Baetis sp.2

Baetis sp.3

Baetiella bispinosa
Choroterps yixingensis
Habrophlebiodes sp.
Cincticostella sp.
Ephemerella sp.
Serratella sp.
Uracanthella sp.
Caenis Sp.

Caenis sinensis Gui
Ephemera sp.
Burmagomphus sowerbyt
Ophiogomphus sp.
Gomphidia sp.
Neochauliodes sp.
Parachauliodes sp.

Eoophyia sp.




2852

The Community Structure of Macrobenthos and Bioassessment of Water Quality of the Yong'an Stream in Zhejiang Province

1
Continuing table 1

()

Phylum Class Species (genus) Latin name
Enochrus Enochrus sp.

Arthropoda Insecta Heterelmis Heterelmis sp.
Oulimnius Oulimnius sp.
Microcylloepus Microcylloepus sp.
Hexacylloepus Hexacylloepus sp.
Neoelmis Neoelmis sp.
Stenelmis Stenelmis sp.
Zaitzevia Zaitzevia SP.
Ectopria Ectopria sp.
Macrostemum Macrostemum Sp.

Eubrianax sp.
Ecnomus sp.
Cheumatopsyche Sp.
Stenopsyche sp.
Potamyia sp.
Psychomyia sp.
Hydroptila sp.

Antocha sp.

Hexatoma sp.

Bezzia sp.
Ablabesmyia sp.
Conchapelopia sp.
Nilotanypus sp.
Procladius culiciformis
Cardiocladius capcinus
Corynoneura carriana
Cricotupus vierriensis
Cricotopus trifasciatus
Eukiefferiella sp.
Heterotrissocladius sp.
Nanocladius dichromus
Rheocricotopus fucipes
Thienemanniella Sp.
Chironomus Sp.
Cryptochironomus rostratus
Dicrotendipes lobifer
Dicrotendipes nigrocephalicus
Microchironomus tener
Microtendipes britteni
Nilothauma sp.
Polypedilum flavum
Polypedilum scalaenum
Cladotanytarsus vanderwulpi

Constempellina sp.
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1

Continuing table 1

()
Phylum Class Species (genus) Latin name
Neozavrelia sp.
Arthropoda Insecta Paratanytarsus sp.
Rheotanytarsus muscicola
Tanytarsus formosanus
Tanytarsus signatus
Virgatanytarsus sp.
Tokunagia sp.
Neocaridina Sp.
Crustacea
10.0%( 4. Shannon-Wiener
88.1% R St11 Margalef
13
Stl St5 Stl1 Simpson
¢ 3
St11.St12  St13 (
89.8% o s , ) Pielou
13
Si8 St12 Potamyiasp. (4. BI
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13 StS St13 BPI
. St1.St4.St7 St9
Shannon-Wiener Margalef
.Simpson .Pielou .BI B- 6 ¢ &
BPI . .
Margalef .Simpson .Pielou
( 5o BI
: Shannon-Wiener BPI
2 B- C Do
Table 2 The dominant macrobenthos species in Yong'an Stream
(%0)
Species Indices of relative importance (%)
31.83
Riwvularia elongata
21.12
Bellamya angularis
14.07
Potamyia sp.
9.63
Corbicula nitens |
5.09

Figure 1 The species distribution of macrobenthos from different

Ephemerella sp. sample sites in Yong'an Stream
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3

Table 3 Distribution of density of different groups of macrobenthos in Yong'an Stream

Platyhelminthes Mollusca Annelida Arthropoda Total density Density contribution

of the largest species

(ind./m?)
Density (ind./m?) Accounting (%)

(o)

St1 7.2 427.5 43.5 637.7 11159 253.6 22.70
Bellamya angularis

St2 58 79.7 108.7 17754 2021.7 615.9 30.50
Caenis sp.

St3 0 29 7.2 2050.7 2087 253.6 12.20
Potamyia sp.

St4 246.4 7.2 19203 2173.9 Neoelmis sp. 536.2 24.70

St5 58 94.2 181.2 3333 79.7 23.90
Limnodrilus hoffmeistert

St6 7.2 1159 79.7  4268.1 4471 13333 29.80
Ephemerella sp.

St7 7.2 855.1 50.7  2876.8 3789.9 1202.9 31.70
Potamyia sp.

St8 0 7.2 0 61232 61404 1427.5 23.20
Potamyia sp.

St9 0 260.9 942  3608.7 3963.8 1029 26.00
Cinygmina yixingensis

St10 0 3333 29 2173.9 2536.2 558 22.00
Conchapelopia sp.

St11 0 1232 1398.6 30725 45942 1695.7 36.90
Potamyia sp.

St12 0 0 0 39855 39855 1181.2 29.60
Potamyia sp.

St13 0 29 108.7 19203 2058 681.2 33.10
Tanytarsus formosanus

2 °

21 2.2

( ,2011).,
,2012). Shannon-Wiener .Margalef \Simp-
son .Pielou \BI .BPI
o N N 6
( ,2011), .
, 1992;
, 1997; ,2006; ,2006; , Margalef .Simpson .Pielou
2007). BI

Shannon-Wiener
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Table 4 Distribution of biomass of different groups of macrobenthos in Yong'an Stream

Platyhelminthes Mollusca Annelida

Arthropoda Total biomass Biomass contribution

of the largest species

(g/m?)

(o)

Biomass (g/m?) Accounting (%)

St 0 31.22 0.07 3.02 34.32 15.09 44.00
Corbicula nitens

St2 0.1 10.89 0.18 1.58 12.74 8.34 65.40
Corbicula nitens

St3 0 8.94 0.02 3.22 12.17 8.83 72.60
Rivularia elongata

St4 0 18.44 0.01 1.33 19.78 12.12 61.30
Bellamya angularis

St5 0 15.07 0.17 0.19 15.42 10.68 69.30
Rivularia elongata

St6 0.02 36.21 0.06 4.02 40.3 25.07 62.20
Rivularia elongata

St7 - 0.01 65.45 0.06 3.33 68.85 34.36 49.90

St8 0 1.25 0 8.48 9.73 2.38 24.50
Potamyia sp.

St9 0 111.37 0.04 3.09 114.5 96.16 84.00
Rivularia elongata

St10 0 69.8 0.02 1.76 71.58 39.71 55.50
Rivularia elongata

Sti1 0 28.1 0.31 6 34.41 28.1 81.70
Corbicula nitens

St12 0 0 0 6.2 6.2 2.12 34.20
Potamyia sp.

St13 0 3.15 0.05 2.1 5.3 3.15 59.50
Corbicula nitens

BPI B- °

Shannon-Wiener 0
() . (1995) BI
(2012) BI St6 . St8 St9 St5
St13 St5
St13
- BI StS

2

Figure 2 The spatial distribution of macrobenthos density in

Yong'an Stream

3

Figure 3 The spatial distribution of macrobenthos biomass in

Yong'an Stream
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5

Table 5 The evaluating standards of each biotic index

Biotic-index Range Pollution state
Shannon-Wiener <1
Shannon-Wiener index Heavy pollution
1~2
Moderatedly pollution
2~3
Mild pollution
>3
Clean state
Margalef <1
Margelef index Heavy pollution
1~2
Moderatedly pollution
2~3
Mild pollution
>3
Clean state
Simpson <2
Simpson index Serious pollution
2~3
Heavy pollution
3~6
Moderatedly pollution
>6
Clean state
Pielou <0.3
Pielou index Heavy pollution
0.3~0.5
Heavy pollution
>0.5
Clean state
BI <2.97
Biotic index Cleanest state
2.98~4.72
Clean state
4.73~6.48
Mild pollution
6.49~8.24
Moderatedly pollution
>8.24
Heavy pollution
BPI 0-0.1
Biology pollution index Clean state
0.1~0.5

Mild pollution
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5
Continuing table 5

Biotic-index Range Pollution state
BPI 0.5~1.5 B-
Biology pollution index B-Moderatedly pollution
1.5~5 a-
a-Moderatedly pollution
>5
Heavy pollution
St13 o 6
BPI Margalef <Simpson .Pielou
N N N N N BI
( ,2011), Shannon-Wiener BPI
BPI B- °
St1.St4.St7  St9 B-
) 3
BPI 3.1
St St2
St3  St4
N N ( ,2009), 55 St6
St7 St8
2.3 St9 St10
95 Stl11
1 2 7 2 8 St12
2 79 ( ) St13 .2016 8 13
St1.St2.St6  St7 (7 ) St8 C 9
St12 1~3 O ) 32
St12 1~5
100 m
(78 ) 13 13~35 60 .0.069 m?)
Rivularia elongata Bellamya angularts « :
Potamyia sp. N Corbicula nitens 3 )
Ephemerella sp.. 60
333.3~6 140.4 ind./m? 50,
3020.8 ind./m?%,
6.1 ind./m? 197.3 ind./m? ( 1991
155.5 ind./m* Morse et al., 1994; Merritt and Cummins, 1996; R
2 661.1 ind./m?, 2006: . 2011; ,2015),
5.30~114.50 g/m? 34.25 g/m?,
0.01 g/m’ 3.3
30.76 g/m? 0.07 g/m?
3.41 g/m?, >5%
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6

Table 6 Water quality assessment of 13 sites according to biotic index

Shannon-Wiener Margalef Pielou Simpson BI BPI
Site Shannon-Wienerindex =~ Margelefindex ~ Pielouindex  Simpson index Biotic index Biology pollution index
Stl 2.63 5.16 0.8 9.7 422 0.29
Light pollution Clean state Clean state Clean state Clean state Light pollution
St2 2.51 5.86 0.71 6.4 431 0.66
B_
Light pollution Clean state Clean state Clean state Clean state -meso-pollution
St3 2.98 6.53 0.82 14.6 3.12 0.62
B_
Light pollution Clean state Clean state Clean state Clean state B-meso-pollution
St4 2.5 4.73 0.75 8.1 3.31 0.34
Light pollution Clean state Clean state Clean state Clean state Light pollution
St5 2.65 4.96 0.89 12.5 6.01 0.61
B_
Light pollution Clean state Clean state Clean state Light pollution ~ B-meso-pollution
St6 2.52 3.74 0.78 7.8 2.7 0.51
B_
Light pollution Clean state Clean state Clean state Cleanest state B-meso-pollution
St7 2.5 4.95 0.72 6.9 3.04 0.42
Light pollution Clean state Clean state Clean state Cleanstate Light pollution
St8 2.59 4.01 0.78 9.2 2.17 0.62
B_
Light pollution Clean state Clean state Clean state Cleanest state -meso-pollution
St9 2.46 4.92 0.71 7 2.33 0.41
Light pollution Clean state Clean state Clean state Cleanest state Light pollution
St10 2.67 4.78 0.79 10 3.5 0.54
B_
Light pollution Clean state Clean state Clean state Clean state 3-meso-pollution
Stl1 1.85 2.94 0.62 42 4.61 0.65
B_
Meso-pollution Light pollution Clean State Meso-pollution  Clean State B-meso-pollution
St12 2.55 4.44 0.76 32 3.07 0.84
B_
Light pollution Clean state Clean state Meso-pollution  Clean state B-meso-pollution
St13 2.24 3.72 0.72 5.8 52 0.77
B_
Light pollution Clean state Clean state Meso-pollution  Light pollution ~ B-meso-pollution
° 1/N)In(ni/N))
Margalef D=(S-1)/InN
(IRT) = ( + )X Pielou J=H'/InS
Shannon-Wiener H'=-% ((n- Simpson Simpson (D)=1- Y. (ni/N)?
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4

Figure 4 Distribution map of the sampling sites in Yong'an Stream

BI BI=Y tini/N
BPI BPI=Ig(N,+2)/(1g(N,+2)+lg
(Ns+2))
ni i N
S t
i N, N
N, N
N; o
7

Table 7 Water quality assessment of Yong'an Stream

Biotic-index Overall leve Pollution state

Shannon-Wiener 2.51

Shannon-Wiener index Light pollution
Margalef 4.67

Margelef index Clean state
Simpson 8.11

Simpson index Clean state
Pielou 0.76

Pielou index Clean state
BI 3.66

Biotic index Clean state
BPI 0.56 B-

Biology pollution index B-meso-pollution
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