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IR 6 NHIGAEDZREEREAL, (AAEYERm0s s TEREHIR 1 a JEHR KM s Ao Bagn, B
RETARIGIWXIRS SRS . B AR E —E MR B, R R 2 AR . 26
PRHI T THINREE LB ERZE AT, JING S50l T AR B I AR FEE 5 a AU, s34k
HHIAERIE I R TR, BB SR RRER S ECT W S sh A 1 e v I S5 S TR RN, AH e,
SEMREE RS ZMNE R, AR FE AR R A P S ik 2 B ER AT IR . ISR TR KA R
G LU SR SR IO e ] R 2 AR 0 a0 S B R A A LU R SEVE R IR X
JUG G 2B ) T VR MR IR A2 RE 0 RT GK B YR AT KO-, TR 23 X NS G AR W) T VR A5 R 1 G TR

M\ 2008 4ETFHA,  AHSE RS T,  T R X 3 B rr e I b ¥ e DX I s 2 X
. AWFFELA 2013—2014 4S5 A AL S DX A2 LTS AR VS SRS A TR M), 8t 2013—2018 4F
IR 10 YIRMWGSIPIRFELE S, AT IMRSE IS AT 5 A £ . 28 Kiitisae A8k, PHGIEHIZhY
TR F ARG I TREAMAI N G R S A, ISR T A IEREH shye s i s e
M,
1 MRS EE
1.1 #RXEHR

FE 2007 FETCBY R ADK GG, It
Sl LS R AR S A4 P A Y5 Y X AT Ut T
. 2008 4F 10 A 21 H, TIHE ARBUNIAT
RAAKRIT T MRS AL AT TR
B, BRI RIS IR 97.51 km?,
TAREEN 3451x10° m®, SR 30x10° o, it
RIM 2008 4ETF4G, FHZY 5 a 5ERL, FEASERARTH
WASEIMESS, BHAERHIMES 20 600~700x10* m’s
AL R P et X R SR X TR TR o
HF 2009—2010 4520, A EREE AR R 20~
60 cm, JEIATEFN 24.48 km?, JHIA )T 678%10 ' m*,
FEGRITE IA T R LA S 5 A = 1L BRI
M. HSEESENIX, HIRE 48.41 km?, HIR+

1)

o JEMESIYIRFE A
20134 K I8k
01443 /K 35k

T TR A T R BRI T R A B IR R S R O

75 1365.3x10'm’, ARG MG IR AR S AL TSRS AT R GPS FRICA (L

L STRE B[
ﬂF\(fﬁ)‘UZiﬂﬁﬁiﬁﬁJu@ D). 2013 4 5—6 A1k 1 RS EIMR N TR i, EiadE]
MEZRE X PSSR AR 1.5 km® (IR T RSN

B, 2014 4F 4—6 HAI LIS IEE S — M IX RSt Fig. 1 Distribution area, dredging time and sampling point
IMRTEIR TAR, HRZ R 9.22 km?, TEIRARTIETRF distribution of ecological dredging projects in Zhushan Bay
HTRIE RS 1, R P R A T 7 and Meiliang Bay
JRTRTH I RIE 30~40 cm.
1.2 RESSh

TR VS FRETE 73 IBEE 13 F1 5 ASRAES, SRANEHSIIRES , SR s Rhe b HAR
20132018 SEFEAA R F IR A2 LS A BRI AR AR 10 YR ShIRE S, b 22 LS PRI TR TR A
AW AR 2013 4E 4 H 25 HL 9 H 2 H. 11 A 14 HAI 2014 45 3 [ 14 B, 35 IRE REER 15518
201446 H15H. 11 H20H, 201547 H 8 H, 201641 H6H. 8 H15H, 201845 H 25 H;
HERIEIMRIBIRAT 2013 4F 4 7 25 HRFE 11K,

JEMSIYRAE R AR VeAS , JeRELs 60 HIEeificidta, BT ik HODWES . BRI
PIERATR, FRAH] 10% FR/R AR T . RS % TR R A S E B AT Rk /2 o ™, ShETT
SEMFREE, S9REZATR A AR
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1.3 iFNTEE

Y Z RSB T8 BRI A AR, AWF9E s R A 844 /K (Shannon-Wiener) Z4F
PEFEEUR Margalef ¥R =F5 FEHE%L. Pielou YA EEFEEUFIAEE AR (Simpson) ZAEHAEEEE 4 MEEUTHESA™
RAE SSRGS 2 FEPER2Y ) Shannon-Wiener $5%(. Margalef $8%%. Pielou ¥8%(F1 Simpson 5401 5543531
AR (1)~4)

Shannon — Wiener=— Z(P,.)(ln P) n
Margalef = (S —1)/InN 2)
Pielou = (— Z P,In P,.) /InS 3)
Simpson = 1 — Z P’ 4)

A SOUREE PSR, NS, PO BRSSO AB LR, =1, 2, -, So DIAH
XL = 10% RIIRlE SCHIRW SIS o
R HIBIMIBPUE R AL WIS TR T 5 RE I A AE D AT, BIFIBPIEE M WA (5) F111(6) o

BI = ZN,»t,-/N 5

K NIEYIFRAEREL, ¢ RIFR TG, NI RN
BPI=1g (N, +2) /(g(Ny+2) +1g(N; +2)) (6)
. NOREES . IR R AMARL N R W2 R g LIS Ak AR B B AR

N HHAR S AR
R BMWP S8BT ARIBMEAR bR (RIL 1), B IRBUEF BWMP FERU . 4
(14200 H A0 (7)
BMWP = "1, 7

AP 25 | B BWMP 4841,

=1 R RE TN e R EX S TRE

Table 1 Benthos single factor evaluation index and classification criteria

BITA i -4 BPIFMHrifE R4l BMWPIFA i 431 el
fat e 0-5.40 i <0.1 3 I >43
RAF 5.40-6.43 UZSEP 0.1-0.5 ik 32~43
—fi& 6.44-7.47 B-rhis g 0.5-1.5 LB 22~32
B 7.48-8.51 o-is Y 1.5-5.0 LRRETN 11~22
e >8.51 GRAEPS >5.0 G <11

2 GRS

2.1 IMRERXRAESIEE RN

YIRh=E R A — M E S R G AR FE R A E A, Hm AT LU M — A E S R G s
ARBURNZRENE . AR S BT R 3 B R BOR RN T X UM s F R

1) ISP 2585080, 2013—2018 AREBIRIFTSE XSRS M 3 177 @Rikshi 1. 318
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YITTRIS IS 1) 7 90 (RN . NFEdN . SEBH . ZBHNW., 129, BRI, H5Eq) 41 J& (Fly , Hrpil
VERAET 31717 40 39 J@ (Fl) , HPRVRAES] 3177 N 24 & (Flry , HERms A= 2GR 5 R shi R 2 il
W 2, AFJE By Ar b, ZUnEFEoRR R, ERENARGEN, 2005 o 26% . 18% Fil 18%; 1
S FEON RN MZEN, 0 25% 1 21%., BF5E X ARSI 55 Sk XUTE 24 FA) ] iR R A2 &) )
J, WY EEN BRI L BN, T 2 B AR SR RIS . AEER
PRIFIAET, 20T (2014 4F) FIMESETS (2013 4F) SRS B2 aocE 3k 20 1012, 3G B EET
Ftadh, THIREH 2 AR (2015 4F) IEMEShY) B2 Aok 18, MESENS (2014 4F) SRAEE 3 IRAYJECH )
YIS ZEHTTEGT R 11, 9 F19, 2018 4EA4 LTS AR TS A sh) A 2K B TR Ik 13 Fi 8. #gdk
EVEINE 6 NH, RMAH 1 RGN E 3 fl, EEOMREENGRERROR | MBSO AU ERRE, YIS

=2 HBREIMRENATE RABSIIMSELERY,
Table 2 Species composition before and after dredging in Meiliang Bay

2013-04- 2013-09- 2013-11- 2014-03- 2014-06- 2014-11- 2015-07- 2016-01- 2016-08- 2018-05-

W R (R fIT 4
25 02 14 14 15 20 08 06 15 25
K fy iz Alocinma +
longicornis
ik JERADCHIR DR Stenothyra glabra + + +
] b Bella'mya +
aeruginosa
XMEEHN WL Corbicula fluminea  + + + + + + + + +
I R A Branchiura N . . N N . . . .
sowerbyi
AEN IKZEWEE  Limnodrilus + 4 + + + + + + + +
BORIGE  Aulodrilus + +
NSNS Nephthys + + + + + + + + + +
3
= ARHFP 1 spl ¥ + + +
KENF 2 sp2 + + + +
HRAFP 3 sp3 + + + +
e Helobdella +
L Batracobdella +
R Chironomus + +
FEEWIR " Cryptochironomus +
) /IR Mierochironomus + + + +
MEHIERUR . Glyprotendipes +
- IR RIUR Cricotopus + +
] KRR Tanypus + + +
R Grandidierella . N N N N N N
taihusis
s gq PRRKE Cythura + + + + + + + +
KEUEE  Palaemonidae + +
KEFE Neocaridina +

T AL S TE R A JE 2 bl 3
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Fig. 2 Taxa richness of macroinvertebrate between 2013 and 2018 in Zhushan Bay and Meiliang Bay
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P DXAS [ RAE A Margalef F8 5025 [0 S5 RO, FMRIETI 4 aJ5, 20184F 8 1TS54 RFF AN
Margalef F8%0A%] 0.025, 1M 11 SREELL 0.003,
Pielou 5441 Simpson 5%, 1Kl 2 F7, Pielou 35401 Simpson 85Uk —5L, 7E3F
PRIE IR E Y S BT m s, RIS AT X SR sh ) 2 B8 A — o o0 o 78 2016 4F 8 H, HMsRid
Pielou %A1 Simpson F54HFL L Z K, TTRES 2016 4E AW B I 2, oK il Ses HiA
R, BRI shEAA W, RIS HESETE K BRI, SE s I s R R 25 R R P 2k
P WA SRR, 5 B ) 32 BIWK 5 i B Ay R s, KWK 52 N AT, T REE i B
RABTRET Ak, [ O] RS A s e @ N AL sl e B PR AR A T AT

AV ARSI PRI AR E R 30~40 em, EIRHGAEPIATHADAK AL AR Y EEE S r . FRERTE I
ANARE G S e HR IR AE Y — I RR, AT RE SIS MR A IR 25 A R B R M E T . ANTRIIX
BRI IRAT G A S E AR T — 25 5, PSR IS A E MRS VA S 5 45 T B AR bR S ol i 2 B
fi%, 1878 6 A FHIRMsh I AIKE , JHgb Rt 2SI RE NG & F B A—, B
Margalef #8401 Pielou #8406 —E Tk, nIREEZAIEHIAHIRIAE K, RS A mFmiER, [
A AT VR X SR sh A0 7% B T A X Sl EE s ik &2 R . i A XS S A= )2 AT A IR RE Y
AIREE R AR, BARE EE R ARSI A e . X TREZ i TIRIREAR SRR T RIZEI5 YR
e, W RAEASRINGE GRURITHALS WD) , AT AN A1 R S S A
PRIEIRE , RIS Y B R B R, ST IRHTA LA S 25 A 0 3 s 1 25 5 N
22 IMRERXRIE% E RSN
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1) JEEAG S 4 22 BEE . 2013—2018 4% 10 YR IR A Hp, 22 L v 1A 32 V8 RS A6 2 ) %% B 0 3l R 471~
3122 ind'm> F 440~2 908ind-m2, FHI(E/MH0 1233 F1 1 325 ind-m 2. (E2EILTEIMETHINRT, JEEHIZ
WERGE, YIMEA 1941 ind'm 2, FHorb 2013 4F 9 HRHES RS 3 279 indm?; AEEIYE, ZAILTE)R
WSl B TR, SFIAME 954 ind-m 2. MESEEIAMRIE IS I S B Sy imea e, Rl 2l 6 4~
HJG RS B B, TS s EEEEAE] 1402 ind m ™, TEIETCA 648 ind'm™, JECH
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3 YRR 25 TR st B A1
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TEHING, BREE A% R WAL, AR sh s B2 NI, SEBISREIARsh s s, HYy
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JEF5 405 ind-m ™, Z2EIHEN 81 ind'm™, FIKSIWEE R 42 ind-m ™. THIRETE ST
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HENFEAINCEEE | K22E . EkmlE, HokgmEse b . W 3 s, 2SS
WG ENEEA L TR, HIRAT 3 5 RSB N i m HiE 2 976 indm ™, 1EIRE s {HAL
592 ind'm”, HEINTEARRE], MRS RAL STERMATE I T ARG S BN sh & B WL, Horh
1 FRFE S BN IS 312 ind-m™, JHIREHRAMEN 2 608 ind-m ™, 1E IR S BANE BB AT
AR, — I HERNARIE TR b g R s, BeE A KR, A mEENEZ TIRARS
PRI I RE PR Seae ie, HadE R A B2 E RE 1 sRP
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Fig. 3 Density of macrobenthos from 2013 to 2018 in Zhushan Bay and Meiliang Bay

2) IRHBIYIARS 21 . A IS RS S RS DL S HAUE R I WA 3 Ak 4. ESEBAAN

*®3 LERMEINBRREREE

Table 3 Dominant genus and the abundance of macrobenthos in Zhushan Bay

Iif ] MGEHRER W k2R ERUE MHREAR O KEREUR O WIREEBUR RWIREH
2013-04-25 / 0.23 0.52 / 0.12 / / /
2013-09-02 / / 0.58 / / 0.11 / 0.17
2013-11-14 / 0.15 0.49 / / 0.11 / 0.18
2014-03-14 / 0.19 0.60 / / / / /
2014-06-15 / 0.35 0.49 / / / / 0.12
2014-11-20 / 0.16 0.43 / / 0.17 / 0.19
2015-07-08 / 038 0.22 0.15 / / 0.14 0.18
2016-01-06 / 0.38 0.23 / / 0.33 / /
2016-08-15 / / 0.64 / / 0.16 / /
2018-05-25 0.11 0.16 0.35 / / 0.18 / /

* 4 BRERMEINE R REREE

Table 4 Dominant genus and the abundance of macrobenthos in Meiliang Bay

IF ] ML GRERESE kiR MiDdE 3 MESUE O RBIREIE O MREKEL ORIFE
2013-04-25  0.16 / 0.3 0.11 / / 0.11 0.11 /
2013-09-02 / 0.58 0.2 / 0.1 / / / /
2013-11-14 / / 0.13 / / / 0.76 / /
2014-03-14 / / 0.47 / / / 0.42 / /
2014-06-15  0.21 / 038 / / / 0.21 0.12 /
2014-11-20 / / 0.59 / / / 0.24 / /
2015-07-08 0.1 / 0.59 / / / 0.16 / /
2016-01-06 / / 0.52 / / 0.15 / / /
2016-08-15 / / 0.89 / / / / / /
2018-05-25  0.13 0.21 0.44 / / / / / 0.12
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IR 225 J& RGN A F AR YR, HIMRE AR S R BIE 0 0.55 F10.17., 0.39 F10.25, /K
2205 JE LA RS, TSRS . IME TR LS B R A R U . KRR AR
B E s 0.1, HAIRERRURIY 2013 4F 4 A AR HEL, EHRE, KERRDURIEER i
i, HARSEESEAS] 0.21, [FIRHVSIRIZ . FRIUE FMFTSERBUE AEFIRE A B

SRV 3w E B NGTATTIE, SEERMK 22 . RCEMEE, 2RI E  sp3, B
MR/ INESUE, LUK TP RIS . MK ESCKINE, Ak 28 AE E i e, HAL
FEBIE R 0.45. FEEING, SB—KREA DR sp3 LR BERN, (B2 )5 JLIRIEA sp3 BARIREIEHE B
A, PRBUREFIRTZEPEUE AR 2015 4 7 A A PR BRI, HARSEEII A 0.15 F10.14, ISk
WRAAE fefi — U A ik B T8 PIRES o R KRB AP R T e o Vs, LS B (A 3
0.17.

ANTR] DX SN R s (] AR B R S SO AR A A 2 2 5 A LIS R AR A I Ry K 22 6] e Ay
W, MRSV FEEA K 2258, IMORE IR e R v L S B A K 225 e A RS e . ) 2015 4F 7 A
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The response of macrozoobenthic communities to dredging projects and its
reconstruction process:A case study of Zhushan Bay and Meiliang Bay of
Taihu Lake
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Abstract Macrozoobenthic are inevitably affected by dredging projects. The response relationship between of
the benthic community composition and structure to the implementation of dredging projects is a focus of
attention in the demonstration and implementation effect evaluation of dredging projects. This study took the
environmental dredging project implemented in heavily polluted areas of West Taihu Lake from 2013 to 2014 as
an example. Through 6 years on-site sampling and indoor identification, the change process of the composition
and structure of benthic community and its responses before-and after the implementation of the environmental
dredging project were studied. The results show that during the implementation of the ecological dredging
project (2013—2018), a total of 3 phyla, 7 classes, and 41 genera (species) of benthic macroinvertebrates were
collected. The total number of taxa in Zhushan Bay and Meiliang Bay decreased from 20 and 12 to 13 and 8
respectively. The average values of Shannon-Wiener index, Pielou index and Simpson index were 1.83, 0.82 and
0.79 respectively before dredging in Meiliang Bay. They decreased to 1.31, 0.59 and 0.61 respectively in the
short term after dredging. The benthic animals began to recover and gradually reached stability after 6 months of
dredging. After the implementation of dredging in Zhushan Bay, the average Margalef index and Pielou index
increased from 0.006 and 0.55 to 0.009 and 0.57 respectively. The direct impact of ecological dredging on the
community structure of benthic animals in the short term is the reduction of abundance and abundance. The
dominant genera in Zhushan Bay and Meiliang Bay are mainly Limnodrilus and Corbicula fluminea. In the short
term after dredging in Zhushan Bay, the average density of benthic animals dropped from 1 707 ind-m ™ to 1 107
ind'm™, and the density of Polychaete and Mollusc in Meiliang Bay decreased from 104 ind-m> and 181
ind'm™ to 16 ind-m™ and 96 ind-m™”. 4 years after environmental dredging, the overall pollution resistance
evaluation of Zhushan Bay and Meiliang Bay indicated that it is still in a medium pollution state. The number of
benthos taxa dropped to 13 and 8. The average benthic animal density in Zhushan Bay dropped to 954 ind-m 2
after dredging, and the abundance value of benthic animals in Meiliang Bay decreased, but the average total
density increased to 1 402 ind-m™? after dredging.The restoration of benthic animal community structure in
Zhushan Bay and Meiliang Bay still needs a long process.

Keywords environmental dredging; macrozoobenthos; abundance; diversity; tolerance index
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