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Macrozoobenthos Community Structure and Water Quality Evaluation of Tian’e

Zhou Oxbows

MA Xiu-juan', SHEN Jian-zhong', WANG Teng', WANG Hai-sheng', HUANG Dan', SUN Guang-wen', GONG
Cheng’

(1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China; 2. Baiji National Natural Reserve of the Tian’e
Zhou Oxbow in Yangtze River, Shishou 434400, China)

Abstract: A quarterly investigation of the macrozoobenthos community in Tian’e Zhou Yangtze Oxbows was conducted during January
2011 to October 2011. And water quality was assessed based on the benthic macroinvertebrate community structure. It shows that, a
total of 30 macrozoobenthos species were found, among which, Insecta (14 species), Mollusca (6 species) , Oligochaeta (8 species)
and others (2 species) accounted for 46. 67% , 20. 00% , 26. 67% , and 6. 67% of the total, respectively. The dominant species were
Clinotanypus, Cryptochironomus digitatus, Limnodrilus claparedeianus, and Limnodrilus hoffmeisteri. The average annual density and
biomass of macrozoobenthos were 558. 37 ind-m >, and 14.03 g-m ™, respectively. The density of macrozoobenthos was highest in
the winter and lowest in the spring, the biomass was highest in the autumn and lowest in the spring. In ten sampling points, No. 8 had
the highest density, 1986.00 ind+-m ™2, No. 7 had the highest biomass, 50.22 g-m~*, and No. 6 had the lowest density and
biomass, 98.00 ind-m > and 0. 85 g-m ™. The evaluation with Shannon-Wiener diversity index ( H') , Margalef richness index (d) ,
Family-level biotic index (FBI), and integrated pollution index ( BI) indicated that the overall water quality of the Tian’e Zhou Oxbow
was moderate-heavy pollution ( I-IV). As compared to that in 2003-2004 ( Il ), the water quality of Tian’e Zhou Oxbow was
somewhat decreased.

Key words : macrozoobenthos ; Tian’e Zhou Oxbow; density and biomass; water quality
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Table 1 ~ Species composition and distribution of zoobenthos in Tian’e Zhou Yangtze Oxbow

(UES

F B2 Oligochaeta

BB Rl Tubificidae
TERIAK L Limnodrilus claparedeianus + + + + — +
TR K224 Limnodrilus hoffmeisteri + + + + _ _
IK 225 J&—Fh Limnodrilus sp. - _ _ + _ _ _
QR HEIE| Branchiura sowerbyi + + + _ + _ _ _ " +
ZBEIKE| Aulodrilus pluriseta + + - - _ _ _ _ _ _
S| J& —Fh Tubifex sp. - _ _ _ _ _ _ _ + B

iz HRE Naididae
I3 E W Pristina acuminate - + + + _ _ _ _ N _
KEWE M Pristina longiseta - - + + + + + - . _

KA B Insecia

XU# H Diptera

FEUCRL Chironomidae

PR AE Chironominae
TFIEHT MU —Fh Kiefferulus sp. - - - _ + _
PEWURE—F Chironomus sp. _ _ _ _ n _
FREBEIRIL Cryprochironomus digitatus + + + - + _

+ o+

+
|
|

Prodiamesinae monodiamesa - - - — _ _

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

P. compteromesa - - - - - _
MUNFEIL Endochironomus nigricans + + + - — — _ _ _
IKFEIE —F Hydrobaenus sp. - - — _ + _ _ 4
BEASFRIUE—BN Stictochironomus sp. + - - - - - - _
SR SRR —F Einfeldia sp. + + + - + + + -
KA B I — Fb Rheotanytarsus sp. + + + + + - + +
HRFEWIF Orthocladiinae
TR BREFRML Chaetocladius sexpapilosus + + - - + - + - - _
HEREBOERL  Pelopiinae
TESCHTZFEML Procladius choreus - - - - - - - + +
ML FEWE —FI Pelopia sp. - - - - - - _ _ _
SEMHE IR —F Clinotanypus sp. + + - + _ _ " . +
BAREH) Mollusca
FHIZE} Viviparidae
4B IFEIR Bellamya aeruginosa + - + - - _ _ _ _ _
HESZIZA} Lymnaeidae
Y MR Radix ovata - - + - - - - . - _
ERIEER} Unionidae
BRIE T I Anodonta globosula - - - - - - + _ - _
WSS Solenaia oleivora - - — _ _ _ _ + _ _
1 Bt Cuneopsispiscinuls + - - - - — — _ _ _
7 I2EL Hydrobiidae
LB Parafossarulus striatulus + - + - + - + — - _
HAlb
Jii 15} Glossiphonidae
THHFEE Helobdella stagnlis - - - - - _ i _ _ _
&R 1E Glossiphonia complanata + - - _ + + _ _ _ 4
KRt 15 11 12 7 11 4 14 10 15 13

1)+ " RRIEW S TEZ A s« - " FORIR S TE 2 AR

+ o+ o+ o+ o+

+ o+ o+ o+
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Table 2 Similarity index of zoobenthos among sampling sites in Tian’e Zhou Yangtze Oxbow
FER 1 2 3 4 5 6 7 8 9 10
1 1. 00 0.77 0.67 0.36 0.56 0.32 0.55 0.32 0.53 0.57
2 1. 00 0.70 0.56 0.38 0.27 0.56 0.38 0.54 0.42
3 1.00 0.75 0.55 0.38 0.54 0.27 0.52 0.48
4 1. 00 0.26 0.36 0.48 0.47 0.45 0.30
5 1.00 0.40 0.56 0.19 0.46 0.42
6 1.00 0.33 0.14 0.25 0.35
7 1. 00 0.50 0. 62 0.59
8 1.00 0. 64 0.52
9 1. 00 0.72
10 1.00
®3 REBMNSERENVZEENENENTHEL
Table 3 Seasonal varation of zoobenthos density and biomass of in Tian’e Zhou Oxbow
LNUSIEY) HBk KA B He Rt
F wE EX7/E s R X7k s EX7/5 W EX7/E s R X758
/ind +m =2 /g m~? /ind-m ™2 /g+m ™2 /ind-m 2 /g m™? /ind +m "2 /g m~? /ind-m ™2 /g m~?
HE 0. 80 2. 46 106. 80 0.51 110. 40 1.09 1. 60 0.012 219. 60 4.07
FES 1. 60 4.91 177. 60 0.79 99.20 0.95 1. 60 0. 002 280. 00 6. 65
= 5.60 23.07 232.00 1.43 86. 40 1.25 3.20 0.023 327.20 25.77
s 5.60 12. 19 168. 00 0.61 1230. 67 6. 84 2.40 0. 009 1 406. 67 19. 65
P 3.40 10. 66 171. 10 0. 84 381. 67 2.53 2.20 0.011 558.37 14.03
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Table 4  Density and biomass of zoobenthos of each sampling site in Tian’e Zhou Oxbow
HEEL IR KA B He Bt
&8 W AW W A=y I At W A=Yy W A=t
/ind+m =2 /g m™? /ind-m 2 /g m~? /ind-m 2 /g+m ™2 /ind-m "2 /g m~? /ind-m ™2 /g+m ™2
1 88 0.54 8 25.09 142 0.31 8 0.03 246 25.98
2 246 0.91 0 0 182 0.96 0 0 428 1.87
3 344 1.52 6 12.31 58 0.25 0 0 408 14.08
4 676 3.34 0 0 8 0.09 0 0 684 3.43
5 6 0. 08 8 19.37 176 2.07 4 0.01 194 21.52
6 94 0.75 0 0 2 0.08 2 0.02 98 0.85
7 16 0.14 8 49.34 196 0.76 4 0.03 224 50.22
8 78 0. 045 4 0. 46 1922 14. 02 0 0 1986 14.53
9 42 0.43 0 0 176 0.94 0 0 218 1.37
10 126 0.56 0 0 1 000 5.86 4 0.03 1130 6.44
R5 RBMEE ST NG EWIBRERKRTFENER"
Table 5 Seasonal of biological index and water assessment in Tian’e Zhou Oxbow
SRR -
Lt 2011-05 2011-07 2011-10 2011-01 FHE
H' 2.96( 1) 2.46( 1) 2.94( 1) 2.27(1) 2.66( 1)
d 2.41(1) 1.95(1I) 2.42( 1) 2.08(1) 2.21(1I)
FBI 7.93(IV) 8.14(IV) 7.66( 1) 6.96( 1) 7.67(1IV)
BI 0.70( II-1V) 0.53(1I-IV) 0.53(II-1V) 0.42( II-1I) 0.55(II-IV)
1) $65 P RR KSR
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YT 7K BRI 2003 4547 AIrAk..

F6 KIS 10 N REESKEEMIEBERKRITFH SR

Table 6  Biological index and water assessment at 10 stations in Tian’e Zhou Oxbow

PR H d FBI BI LA
1 3.24(1) 2.54(11) 7.41(1 ) 0.42(11) AP
2 3.00(0 ) 1.65(10) 8. 18(IV ) 0.61(1I ) hiG YL
3 2.72(11) 1.83( 1) 6.98( 1) 0.65(I ) G gL
4 2.54(1) 0.92(IV) 8.45(IV ) 0.78(IV ) GG
5 1.96(1I ) 1.89(1I ) 8. 18(IV ) 0.58(1I ) Y5 YL
6 1.21(I) 0.65(IV) 9.33(V) 0.78(IV) 5 Y
7 3.12( 1) 2.40( 1) 7.29(1I ) 0.45(1 ) BRI
8 0.94(IV) 1.18( I ) 8.32(IV) 0.43(1 ) B2 y5 Y
9 3.54( 1) 2.60(1 ) 7.06(1I ) 0.54(1I ) hiG YL
10 1.79(1II ) 1.71(I ) 8.91(V) 0.83(IV) GIREEC
S 2.41(1 ) 1.74(I1 ) 8.01(IV) 0.61(II-IV ) - 5 Y
D) 455 R K TSR
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Table 7 Species richness, density and biomass of macrobenthos in 2003 and 2011 in Tian’e Zhou Oxbhow
EELTD Ay HER KA R WAk HAb Bt
Fik 2003 11 7 2 29
2011 8 6 2 30
o " 2003 152 1203 3 10 1368
ZE/ind - m
2011 171. 10 381. 67 3.40 2.20 558.37
2003 0.40 4.80 0.40 8. 40
YR /gom 2
2011 0.84 10. 66 0.011 14.03
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