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Fig. 1 Distribution of sampling sites in the middle reaches of Heilongjiang River
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Tab. 1 Seasonal change of density and biomass of macrozoobenthos in the middle reaches of Heilongjiang River
x+SD
2010 2010 2010 2011 2011
parameter .
2010 spring 2010 summer 2010 autumn 2011 summer 2011 autumn average
/(ind-m™®) density 69.64+114.15 47.19+49.43 61.26+48.42 52.55+112.48 61.18+46.46 58.37
/(g'm™) biomass 35.35+86.35 46.64+106.11 48.94+66.03 16.62+36.26 27.52+40.44 34.62
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Fig. 2 Spatial distribution of density of macrozoobenthos

community in the middle reaches of Heilongjiang River

Fig. 3  Spatial distribution of biomass of macrozoobenthos
community in the middle reaches of Heilongjiang River
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Tab. 2 The diversity indexes of macrozoobenthic community in the middle reaches of Heilongjiang River

x £SD
diversity index
season Shannon-Wiener Pielou Simpson
H D J
2010 2010 spring 2.81+0.51 0.82+0.15 0.79+0.18
2010 2010 summer 2.26+0.92 0.78+0.25 0.72+0.19
2010 2010 autumn 2.09+0.52 0.65+0.19 0.47+0.23
2011 2011 summer 2.76+0.57 0.82+0.15 0.71%0.10
2011 2011 autumn 2.27+0.83 0.79+0.19 0.65+0.13
) , 50% MDS
Bray-Curtis , Bray-
Curtis s 2.2
(MDS), 5 ,
6 35% .7 Cummins®” Cummins P Wetzel®?
30, 1 HM-7 HM-3  HM-2; (331 ,
2 HM-6 HM-5  HM-2; 3 (34]
HM-1 , 3, 117 ,
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Fig. 4 K-dominance curves of biomass of macrozoobenthos in
the middle reaches of Heilongjiang River
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Tab. 3 Functional feeding group amount in different sampling sites in the middle reaches of Heilongjiang River

section
functional feeding group HM-1 HM-2 HM-3 HM-4 HM-5 HM-6 HM-7
shredder 5 6 6 4 6 4 6
collector 10 14 15 15 17 12 14
scraper 21 23 14 8 15 11 8
predator 9 18 7 9 10 3 6
grand total 45 61 42 36 48 30 34
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Tab. 4 Bioassessment of water quality of different sections in the middle reaches of Heilongjiang River

BI BI index FBI FBI index
.river season
section index value water quality purity degree index value water quality purity degree
level sorting level sorting
HM-1 10 spring 6.66 S 5 5.80 S 4
10 aummer 5.78 (6] 4 5.74 (6] 3
10 autumn 5.56 (6] 3 6.01 S 5
11 aummer 5.12 C 2 5.16 (6] 2
11 autumn 4.65 C 1 4.57 C 1
HM-2 10 spring 5.58 (0] 4 5.53 (6] 1
10 aummer 5.31 C 3 6.01 S 4
10 autumn 5.67 (6] 5 6.06 S 5
11 aummer 5.26 C 2 5.73 (6] 3
11 autumn 4.99 C 1 5.65 (6] 2
HM-3 10 spring 5.75 (¢} 5 5.87 S 5
10 aummer 4.79 C 4 4.75 C 3
10 autumn 4.74 C 3 5.19 (6} 4
11 summer 3.69 v 1 3.40 E 1
11 sutumn 421 A% 2 4.17 \Y 2
HM-4 10 spring 4.55 C 1 5.54 (6] 4
10 Summer 6.33 (¢} 5 5.33 O 3
10 autumn 5.80 (0) 4 6.20 S 5
11 summer 5.02 C 2 4.98 C 2
11 autumn 5.26 C 3 495 C 1
HM-5 10 spring 491 C 2 4.77 C 1
10 summer 4.79 C 1 5.70 (6] 5
10 autumn 5.33 C 3 528 (0} 3
11 summer 5.65 (e} 5 5.38 o 4
11 autumn 5.45 C 4 5.26 O 2
HM-6 10 spring 6.30 (0] 4 6.39 S 4
10 summer 5.31 C 2 5.25 (6] 2
10 autumn 7.06 S 5 6.54 P 5
11 summer 6.15 O 3 6.02 S 3
11 autumn 5.05 C 1 5.21 (6} 1
HM-7 10 spring 5.92 (0] 3 6.00 S 3
10 summer 5.00 C 1 5.00 C 2
10 autumn 5.21 C 2 4.64 C 1
11 summer 7.11 S 5 6.41 S 4
11 autumn 6.41 (¢} 4 6.45 S 5
 E- , V- , C- , O- , S- , P-

Note: E-excellent water, V-very clean, C-clean water, O-ordinary pollution, S-slight pollution, P-pollution.

0.29 g/m’ , , 35]
, 17 29 (7]
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Macrozoobenthos community structure and water quality bioassess-
ment in the mid-reaches of the Heilongjiang River

HUO Tangbin"?, LI Zhe', JIANG Zuofa', MA Bo',YU Hongxian®

1. Heilongjiang River Fisheries Research Institute, Key Field Scientific Observation Station of Fisheries Resources and Envi-
ronment in Heilong Jiang River Valley, Ministry of Agriculture, Harbin 150070, China;
2. Northeast Forestry University, Harbin 150040, China

Abstract: We evaluated the community structure of macrozoobenthos in the mid-reaches of the Heilongjiang River
between 2010 and 2011. A total of 117 species of macrozoobenthos were collected, belonging to 16 orders and 49
families. Aquatic insects exhibited the highest species diversity, with 79 species (67.52% of the total) belonging to
34 families and 7 orders. The annual average density and biomass of macrozoobenthos was 58.37 ind/m* and 34.62
g/m?, respectively. The average density was highest in spring, followed by autumn and summer, whereas the av-
erage biomass was highest in autumn and lowest in spring. Semisulcospira amurensis, Viviparus chui, Unio doug-
lasiae, Galba truncatula and Ephemera shengmi were the dominant species in the mid-reaches of the Heilongjiang
River. Cluster analysis classified the 7 sampling sites into three groups with different macrozoobenthic communi-
ties. The results of our MDA analysis was consistent with those of the cluster analysis. The Shannon-Weiner index,
Pielou index, and Simpson index were highest in the spring of 2010 and lowest in the autumn of 2010. The col-
lectors were the most abundant functional feeding group (41 species). We assessed water quality using the biotic
index (BI) and family biotic index (FBI), both of which yielded similar outcomes. The water quality in the mid-
reaches of the Heilongjiang River was generally good.

Key words: Heilongjiang River; macrozoobenthos; community structure; bioassessment; water quality
Corresponding author: JIANG Zuofa. E-mail: jzffish@163.com
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Appendix 1  Species list of macrozoobenthos community in different section in the middle reaches of Heilongjiang River

section

species
HM-1 HM-2 HM-3 HM-4 HM-5 HM-6 HM-7

insect
Gyrinus +)
Laccophilus sp. G
Hebrus sp. @)
Diplonychus japonicus G
Corixa substriata + + + + + + +
Aphelochirus )
Baetis thermicus + +
Chankagenesia buldovskii +
Neoephemeridae sp. @)
Potamanthus kamonis +
Ephemera shengmi + + + + + +
Ephemera serica +
Ephemera rufomaculata + +
Ephemera sachakinensis + + + +
Ephemera japonica
Ameletus sp. +
Oligoneuriella rhenana +
Paraleptophlebia sp. +
Rhoenanthus sp. +
Rhoenanthus youi +
Paraleptophlebia sp. @)
Ephemerella sp. +
Thraulus sp.
Choroterpes sp.
Cinygma sp.

Cinygma hirasama

+ o+ o+ o+
+

Rhithrogena japonica

Heptagenia sp.

+ o+ o+ o+ o+ o+ o+

Ecdyonurus sp.
Epeorus uenoi +
Trigomphus ogumai + +
Davidius fujiama + +
Davidius nanus + + +
Megalogomphus sp. (+)
Nihonogomphus viridis () +
Gonphus postocularis (+) ()

Aeshnidae sp. (+) ")

Somatochlora japonica ) +

Athripsodes sp. +
Stenopsyche griseipennis + +

Nyctiophylax sp. + +
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R 1
. section
species
HM-1 HM-2 HM-3 HM-4 HM-5 HM-6 HM-7
Polycentropus sp. + + +
Neureclipsis sp. )
Brachycentrus sp. +
Hydropsyche ulmeri +
Hydropsyche echigoensis +)
Hydropsyche sp. +
Isoperla sp. + +
Perla tibialis + +
Paragnetina tinctipennis + +
T Nemouridae sp. +)
Ceratopogonidae sp. + +
Tipulidae sp. +
Chaoborus sp. + + +
Tabanidae sp. )
Glyptotendipes tokunagai +
Macropelopia nebulosa + +
Ablabesmyia monilis + +
Cyphomella sp. +
Tanypus chinensis +
Propsilocerus akamusi + +
Tanypus vilipennis +
Apsectrotanypus sp. + +
Stictochironomus akizukii + +
Chironomus flaviplumus + +
Chironomus dorsalis + + + +
Chironomus kiiensis + + + +
Chironomus sinicus + + + +
Chironomus anthracinus + + + +
Cryptochironomus supplicans +
Clinotanypus sp. + +
Stictochironomus caffrarius + + + +
Polypedilum pedestre + + + +
Polypedilum nubeculosum + +
Procladius culiciformis + + + +
Dicrotendipes pelochloris +
Demicryptochironomus sp. + +
Demicryptochironomus vulneratus + + +
Acricotopus sp. +
Mollusca
Unio douglasiae + + + + + + +
Anodonta woodiana +)
Cristaria plicata ) +)

Phaerium lacustre + + n
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. section
species
HM-1 HM-2 HM-3 HM-4 HM-5 HM-6 HM-7
Sphaerium sp. + + +
Semisulcospira amurensis + + + + + + +
S. cancellata + + + +
Viviparus chui + + + + + + +
Cipangopaludina chinensis + + + +
Cipangopaludina ussuriensis €3] )
Bellamya aeruginosa + +
Bellamya quadrata )
Bellamya purificata + +
Polypylis hemisphaerula + + +
Hippeutis cantori + +
Radix plicatula + +
Radix swinhoei + +
Radix auricularia + +
Radix ovata + + +
Galba truncatula + +
Valvata piscinalis + + + + + +
Annelida
Branchiura sowerbyi + + + n +
Tubifex tubifex + + + + +
Limnodrilus udekemianus + + + + + +
Limnodrilus hoffmeisteri + + + + + + +
Limnodrilus claparedeianus + + + + +
Limnodrilus helveticus + +
Limnodrilus amblysetus + + +
Nais communis + + +
Glossiphonia heteroclita + +
Glossiphonia lata + + + +
Helobdella nuda + +
Hemiclepsis marginata + +
Whitmania sp. +
Erpobdella octoculata +
Crustacean
Leander modestus + + + + + + +
Palaemon sinensis () +) +) +) +) ) +)
Wl Cambaroides dauricus )

ey (4

5

Note: “+” donates quantitative samples, (+) donates qualitative samples. Blank donates no species in this section.



