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Abstract; Irtysh River in Xinjiang Uygur Autonomous Region is the only river in China that dis-
gorges into Arctic Ocean and tremendously abundant in natural resources of zoobenthos throughout
the drainage basin. In the present study, we conducted an investigation on the community struc-
ture of macrozoobenthos in Irtysh River in July, August and October 2012 and May 2013, which
focused on the mainstream, five main tributaries and one affiliated reservoir. We identified 117
macrozoobenthos species, of which 106 species were aquatic insects (90.6% ), 6 species were
Mollusca (5.1% ), 3 species were Oligochaetas (2.6% ) and 2 species belonged to other macro-
invertebretes (1.7% ). The dominant species were composed primarily of Cinygmula sp. , Baetis
sp. , Orthocladius sp. , Ephemeridae sp. , Polypedilum sp. , Apedilum sp. , Limnodrilus hoffmeis-
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teri, Cheumatopsyche sp. , Ephemerella sp. , and Diamesa sp. The density (P=0.558) and bio-
mass (P =0.464) of macrozoobenthos showed no significant seasonal difference. The average
density and biomass of macrozoobenthos were 519.05 ind - m™ and 3.30 g - m™>, respectively.
The density showed a significant spatial difference, with a higher mean value in the upstream
(604.53 ind - m™) than in the downstream (447.82 ind + m™). Annual mean values of Mar-
galef, Shannon, Simpson and Pielou’ s indices were 1. 12, 0.53, 0.65 and 0. 52, respectively.
Clustering analysis was applied for assessing the diversity status of macrozoobenthos at different
sampling sites of Irtysh River. The results showed that the community structure of macrozoob-
enthos was divided into two types: (i) one group had low diversity index at sampling sites 1, 6,
8 and 9; (ii) the other group exhibited relatively high diversity at other sampling sites. Based on
the biological indices (FBI index, Beck Index, BMWP index and Chandler score system (CS))
of macrozoobenthos, water quality in Irtysh River was assessed. The results indicated that the wa-
ter quality in Irtysh River was characterized as slight pollution. Spearman correction analysis
showed that the distribution of aquatic insects was correlated positively with water transparency.
Oligochaeta was correlated positively with salinity, conductivity and total dissolved solid (TDS) ,
and had a negative relation with resistance. There was no significant relationship between the dis-
tribution of Mollusca and environmental factors.

Key words: Irtysh River; macrozoobenthos; community structure; diversity; water quality as-

sessment.
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Table 1 Geographic and environmental characteristics of sampling sites in Irtysh River
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4 TR R 87°06'914" 48°07'194" 672 G S
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Table 2 Assessment criterion of water quality based on the index of macrozoobenthos
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5.76 ~7.25 L 50 ~200 5 10 ~24 Bz
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Fig. 2
sampling dates in Irtysh River

Species number of macrozoobenthoss at different
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Table 3  Seasonal variation of dominant species in Irtysh
River

P B (ind - m™) 3 Y
20127 2012-8 2012-10 2013-5

FEHK L 20.9 1156.0 2144.4 2287.1 0.2545

Limnodrilus hoffmeisteri

R — - 1764.0 2.3 - 0.0803

Apedilum sp.

Tk s i 91.9  150.7 1188.0 - 0.0650

Cheumatopssyche sp.

lshiz 580.1  671.2 7.5 27.3  0.0614

Cinygmula sp.

% R 188.0  221.4 - 741.6  0.0523

Polypedilum sp.

17 B 39.8 7542 200.0 140.7 0.0516

Ephemeridae sp.

% R 113.3  703.9 - 283.1  0.0500

polypedilum flavum

N 74.7 35.1  59.5  597.4  0.0349

Ephemerella sp.

HLRAE 136.0  450.7  55.6 6.2 0.0295

Orthocladius spl.

- EdiE
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Fig.3 Tempo-spatial variations in the density and biomass of different ecological categories for macrozoobenthos in Irtysh
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Table 4 Environmental facts of different sampling sites in Irtysh River
RAE K IR EWEE it 5 pH mV DO MR TDS EhpE H BH R
(c) (m) (em) (m-s™") (m) (mg-L") (uS-em™) (mg- L") (Q+m)
1 10.6 10.0 18 0.51 187 7.9 =71 9.45 119.6 85.0 0.06 8.57
2 7.7 1.3 75 0.41 49 7.6 -43 8.36 86.5 61.5 0.04 11.5
3 9.3 0.9 22 0.75 36 8.0 -63 10. 30 90.4 64.5 0.04 11.0
4 9.0 1.5 56 0.63 113 7.7 -58 9.50 64.5 45.6 0.03 15.5
5 14.4 - - - - 7.4 -34 8.89 122.4 87.1 0.06 8.13
6 10.6 2.6 44 0.78 143 7.7 -52 8.74 71.7 51.0 0.03 13.9
7 3.8 1.2 120 0.66 54 7.2 -20 9.50 36.5 26.1 0.02 27.0
8 18.3 1.7 60 0.03 80 8.4 -94 9.82 374.0 266.0 0.14 2.66
9 11.5 1.6 42 0.94 101 8.6 -101 8.81 224.0 160.0 0.11 4.39
10 12.0 2.0 150 0.92 94 7.8 -62 8.74 73.0 52.1 0.03 13.5
11 10.4 1.5 120 0.60 187 7.5 -42 8.62 57.9 41.1 0.03 17.3
*£5 KEEHhY 5INE EFH Spearman 18X 4547
Table 5 Spearman correlation between macrozoobenthos and environmental factors
JEEsh Y KR IR 5 W i ok LR WAL EINES HLBH
KAERR -0.062 -0.050 -0.173 0.635* -0.246 -0.025 -0.232 -0.232 -0.253 0.232
HBR 0.541 0.230 0.135 -0.122 -0.526 -0.020 0.674* 0.674* 0.693* -0.674"
BARS Y -0.301 -0.050 0.300 0.000 -0.100 0.200 -0.300 -0.300 -0.257 0.300
oAl -0.301 -0.050 0.300 0.000 -0. 100 0.200 -0.300 -0.300 -0.257 0.300
* TEBAEHEN 0.05 B AHCH: 3
F o6 ETAEERMNYEWIEEAE/R A KBTS
Table 6 The assessment of water quality in Irtysh River based on the index of macrozoobenthos
HPrHE 185 Ml F1 00 3, e L] PR et G R BE 2470 Eh /N 635 [GE ArAp
PN PN K [ &t
FBI W2 2 R 4f R4 LI R4f R4 B LI — i RLAf
Beck LR g TH T {5 g TH {5 LR LT TH
Chandler Hi5 THH T ik {5 B®i5 T 5 75 B®i5 T
BMWP R4f 2 e e — i RAf e &= R4f R4f 23
AN e} B VRG] VRG] 5 i RG] LR %5 i RG]

KA S 0 A 58 215 R H R B A% s R G
Y05 R AE ) A A R (X R T R
/NBE,1997 ) o PEAKONE R K ik g 0 1 R /N A, 23 X RS
ST 40 1F) BF V 235 ) 185 B — 22 (52 T (Suren & Jow-
ett,2006) . 7 H BT RIS B AT 1) A= 355 e 1t
IV, P B SR 7 R A 1) 1) JEC VG 2 0 R o 3¢
b EHOZ A W AL, 8 A KR & R A
B EE ok FRF L T KRB E BRI H
FELEF] 10 1, I b FRuseRh 4y i) B (R R T3
FERT 7 H (EAE,2000) , 1107 HRERNE
ZIIBSE A Y 8 Ak 10 A TkAg
B A AMARAR A, B AL A AR /N AR
N

T2 A A RO TR K TS0, BlERT
T, ARSI T T, LR T

IS4
W

MR, X TR G AR L AR g, K TR AL
ORI 9 3, A A T 38 WO R SE BRI 42
K SRR R (0 AR W) B AR, T S T B
22 LI TBIYATIAL U J5T LA DR Y B A7 RNk A R 3 35 B
BTN H BRI A, X PR AP 2R 3 K
7R A B L HAMAR R , AR FE AN, (A P i
L3N

WURSE Wi R JEA Sh B i) ZREERR B TR
Wt T4 (4 1 i T g T SO DU A R A AR A
(P 6) X i T AR S IR i O SR g vk
AT IR LRI, T Ui 22 0 X BEREM | A4
G (FAF KA ,2009) , L7 A B - TR 1R 4 A A R
T, PN R SIS i B A0 2R 3 3R 0 (B 4E
55,2010) , INTIAE ) ZAEPE 2228 R T 4% S A BR
bR L o SR N T IPNITY S [EIE 7/ PO 28 B VA RN
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Table 7 Comparison of the macrozoobenthos data during different periods in Irtysh River

8 e st ] wE Y T2 EZ BRI BRI
(ind - m™) (g-m™) D J H d

1999—2001 334.6 ~2828.4 2.10 ~29.88 112 - - - FEHEESE 2002
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2012—2013 519.0 3.6 117 0.7 0.5 1.0 1.2 A
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