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The community structure of macrozoobenthos and water quality assessment on
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Abstract; The community structure and biodiversity of macrozoobenthos were investigated and water quality was assessed
with the four different trophic types of reservoirs in Hubei province from 2006 to 2007. A total of 39 taxa were identified,
among which 14 were oligochaetes, 19 were aquatic insects, and 6 were molluscs. Jinshahe Reservoir had 24 species of
zoobenthos, Xujiahe Reservoir had 19, and Daoguanhe and Taoyuanhe Reservoir had 10. Dominant species were different
from reservoirs. They were Aulodrilus pluriseta, Cryptochironomus sp. , Polypedilum sp. in Jinshahe reservoir, Limnodrilus
helveticus, Procladius sp. in Xujiahe reservoir, and Aulodrilus pluriseta, Tanytarsus sp. in Taoyuanhe reservoir. However,
Limnodrilus hoffmeisteri and Tokunagayusurika akamusi were the dominant species in Daoguanhe Reservoir, where the water
was polluted seriously. The average density and biomass of zoobenthos were 316. 8ind-m ~> and 1294. 3mg-m ~* in Jinshahe

Reservoir, 318.2ind - m > and 430. 7mg-m > in Daoguanhe Reservoir, 330. 3ind -m > and 517. 4mg-m ~ in Xujiahe
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Reservoir, 209ind-m "> and 325.3mg-m > in Taoyuanhe Reservoir. The average TN, TP and COD were 0.392 —1.018
mg-L™", 0.011 —0.042mg-L ™" and 3.505 —9. 166mg-L ", respectively. Water quality was assessed using both physical
and chemical analyses, including Goodnight-Whitley index, Shannon-Wiener index, Margalef index, Simpson index and
Pielou index. These analyses indicated that Jinshahe Reservoir was mesotrophic, Xujiahe and Taoyuanhe Reservoirs were
meso-eutrophic and Daoguanhe Reservoir was eutrophic. Comparative analysis of the five indices suggested that the criteria
of the Shannon-Wiener and Margalef indices need correction and improvement for water quality assessment of reservoirs,
despite they are widely used Moreover, the Simpson index was found to be unsuitable for water quality assessment in deep
reservoirs. Matrix analyses indicated that the density and species of aquatic insects declined with an increase of water depth
and that oligochaetes were affected by TN and TP. The influence of TP on zoobenthos was more obvious than that of TN. No

correlations were found among species of zoobenthos.

Key Words: macrozoobenthos; biodiversity index ; biotic index; community structure; water quality assessment; reservoir
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N.TN.TP % FZ WYL A F 55 B KA B IR AR W% BE#E4T T AHR M40 8T, 32K A Simpson #§
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FIBEN FE b . 2000 4 DARTESATHEAE SR (2, AE SR M, KE M THILMEPVUEAE)G K EKEYZ3 T AR
BERITS I, IR T KR ) B B SR e
1 HREH=E
1.1 SRAEES R FIRAE A
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Table 1 Evaluation criteria of biological index and diversity index of zoobenthos!'2~14]

#rHE Standard
F8%1 Index — — —
1% Clean 71 J5 Mesotrophic H 5 Meso-eutrophic JEHE 53¢ Eutrophic

Goodnight-Whitley, /¢y <60% 60% - -80% >80%
Shannon-Wiener, H >3.0 3.0~2.0 2.0~1.0 <1.0
Margalef, D >3.0 3.0~2.0 2.0~1.0 <1.0
Simpson, d >6 6~3 3~2 <2

Pielou, E >0.5 0.5~0.3 0.3~0 -

1.4 kAL FHI 7347
NH,"-N \NO; -N.NO; -N TN {5 Jr i ek ™ AT , TP PR RA AR IA I E o

1.5 %dEabsg

BARGE T 4T R SPSS B A4#E4T o SEIRZE S 145 T B0 S A I K 2 S A A B A 38908 (BRAE B R Bk
U)o
2 ER545H

2.1 FRHARS5HM

2006 ~2007 4E[EIFEFR R 4 JEK PEH , SERAE RSN Y 39 Fb H P EEEE 14 B, 5 35.9% ,JKAER
H19 Fb, 15 48.7% ERAKSH) 6 Fh, 5 15.4% (B3R) o 322 RAALIRWSI IR KBTS B %, NEL2 7]
DA i, 7K PR Zh ) 3 2 K AR B S RN SE B3 B, R sh W A o bl T 45 7K B P Ak B s BB 62 B, 3R 35 2%
1, G, R A B2 . S0 24 F, KSR 8 F, 5 33.3% , KAERK 12
15 50% BRI 4 B, 5 16. 7% BV 10 B, Hrp SRR 4 B, 15 40% , KAER HL6 B, 15 60% s 1R 5K
19 7, AR SR 1L B, 5 57.9% ,KAERHL 6 B, 15 31. 6% , 3RS ) 2 F, 5 10. 5% ; Bk 10 B, HoAa 5
BEKAF, 5 40% ,KAERSS B, & 50% , BAkshiP 1 #,5 10%
2.2 WHE

S B4 % BE AP 3B LR BEAR K, 2 209 ~330. 3ind - m ™, A W) B AR Tk R E 2R S0, 251k
WEREES 325.3 ~ 1294. 3mg-m ™ G VR TR | HR 5T Wk Bl TR0 £ 4F- - 239 25 BE AR 0 8 3 5 A - 316. 8
ind-m~*.1294. 3mg - m *;318. 2ind - m > ,430. 7mg - m "*;330. 3ind - m > . 517. 4mg - m >;209ind - m >, 325. 3
mgem ™, NE2 A LLE S RESI YR HEE R 7. Sind-m >, {15 2.4% , BAEYRKB T 762. 2
mg-m ", 5 58.5% ; TEWIA A B IE A, BT K BORBER 2 o
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R2 EEXEMEHWEE(nd-m?) EWE(mg-m ) RTSESE

Table 2 The density(ind-m~2), biomass( mg-m~2) and accounted percentage of zoobenthos

£ Y7 Jinshahe JE W Daoguanhe #Z W Xujiahe HkEE T Taoyuanhe
if[f] Time A4 Organisms MR Density % BE Density WRE Density MR Density
H: ¥ Biomass (%) H: Y& Biomass (%) H: )& Biomass (%) H: ¥ Biomass (%)
2006-11 FE2% Oligochaeta 113.4 33.1 257.2 65.6 167.6 41.1 112.7 52.5
203.9 13 345.8 61.7 187.8 32.4 119.8 43.8
JK A4 B 1 Aquatic insect 220.5 64.3 134.7 34.4 239.8 58.9 101.9 47.5
348.2 22.3 214.6 38.3 392.4 67.6 153.5 56.2
AR Bh Y Mollusc 8.9 2.6
1011.6 64.7
2007-02 £ FE 2K Oligochaeta 117.6 35.5 216.1 65 113 45.5 109.1 46.9
123 10.8 211.5 46.7 88.7 24.3 148.2 33.7
JK A4 B 1 Aquatic insect 208.8 62.9 116.5 35 124.6 50.2 112.6 48.5
428.7 37.8 241.2 53.3 250.7 69.2 204.6 46.6
AR SN Molluse 5.3 1.6 10.7 4.3 10.7 4.6
583 51.4 23.1 6.4 86.5 19.7
2007-05 FE2% Oligochaeta 84.3 25.6 209.2 62.9 166.2 43 80.7 35.7
110.7 8.2 213 53.5 189.7 26.9 80.2 20.8
JK A4 B 1 Aquatic insect 236.1 71.7 123.5 37.1 220.3 57 140 61.9
469.1 34.9 185.1 46.5 514.8 73.1 266.7 19.2
AR B4 Mollusc 8.9 2.7 5.5 2.4
764.1 56.9 38.6 10
2007-08 £ FE 2K Oligochaeta 79.1 26.6 139.7 64.8 117.9 42.3 98.4 60.4
85 7.5 161.2 51.7 129.1 30.6 922.7 45.7
JKA B L Aquatic insect 172.1 70.6 75.8 35.2 155.6 55.8 64.5 39.6
359.6 31.7 150.5 48.3 280.3 66.3 110.3 54.3
AR B4 Mollusc 6.9 2.8 5.3 1.9
689.9 60.8 13.1 3.1
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Fig. 1 Seasonal change of density and biomass of zoobenthos
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Fig. 2 Spatial change of density and biomass of zoobenthos
2.3 RHEE

JEATISh 4 O R RRBEAEA [F] A 7K R AN R AH )1, DRI 6 28 1k 32 TR R K PR R ATG sh P i 0 54 1 A
3h, B ] RO FER R F AR . SRS FS T 2 B8 K| | SR B, 2 2550 E W R E 7
7K £285) R LLAEK I ARG iy 7K 22 85) AT 28 18 0 Bk VT O 22 B B K ] A B i, B PR 5 Fh
28, KRBT RBRH A7K BEZK BRI o I H BR A4 350 3SR 7, 388 SO TRT 1940 28 R 7K 22 48] K 21 f 7k B8 0 43 ) o B2 B 26
69.1% , KA ERH 71. 5% ; 4R s /K 2245 AT R34 5 5 B2 62.3% , /KA B 49. 9% s Bk T i)
ZEEKE KRB 5B 66.7% ,KAERIR 53.7% ; &V R R G HAL AL, HBLH
SRR B BRI , 2B K| FRRR i B R 36.3% , kAR HL 28.9% . M 3 AT LUE H, & FE R SR
FEEMEYRNBET B RFINESE >KE >LFE >TE BN IKE >LFE >FE>EZF HE
WREZ > 4% > HF > K, SV % B A B WSR2 T B 1521,
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Fig. 3 Seasonal change of density and biomass of the dominant species of zoobenthos
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WRIEEF 12 RAF R, RIT 48 WORFEMH AL R, 718 T Shannon-Wiener (H) | Margalef (D) 7l
Simpson( d) ZHEMETEEL, Goodnight-Whitley (1¢y ) A2WIHEEILA K Pielou(E) ¥ EHEE (K 3) o MIBFAEEUE,
SR AHRL I ARE (3R 1) , % 4 /K AT T /K BT o AR ILARIERT LATA S B 0{) J i T KA, AR 2T
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®3  RENWEEWIERN S IR R
Table 3 Biological index and diversity index of zoobenthos

7K PR ] HE( Index
Reservoir Time Iy d H D E
4 YP¥ Jinshahe 2006-11 36.8 0.131 2.335 2.971 0.703
2007-02 35.5 0.105 2.495 3.27 0.751
2007-05 25.6 0.091 2.458 3.245 0.74
2007-08 26.5 0.135 2.203 2.875 0.663
) Average 31.1 0.115 2.373 3.09 0.714
B Daoguanhe 2006-11 65.6 0.196 1.588 1.349 0.478
2007-02 65 0.151 1.459 1.471 0.439
2007-05 62.9 0.153 1.686 1.378 0.508
2007-08 64.8 0.165 1.539 1.309 0.463
) Average 64.8 0.166 1.568 1.378 0.472
#F W Xujiahe 2006-11 70 0.091 1.875 2.287 0.469
2007-02 45.5 0.135 2.003 2.663 0.513
2007-05 2.7 0.131 2.177 2.712 0.588
2007-08 42.3 0.105 1.969 2.169 0.517
) Average 50.2 0.115 2.006 2.467 0.522
BEFE M Taoyuanhe 2006-11 52.5 0.167 1.603 0.945 0.483
2007-02 46.9 0.198 2.121 1.771 0.638
2007-05 35.7 0.764 1.861 1.35 0.56
2007-08 60.3 1.154 1.87 1.326 0.563
) Average 48.9 0.571 1. 864 1.348 0.561

2.5 SPELERETERRR

K RIS P 98 B 57K TR TN TP S8k AL IR 7 (3R 4) #EATHE 04T, 2 BUK A B U5 KR E BE )
TSR, K A B SR BER 7K (R BE A I T ek, K R A 10 oK, AR E B 2 BB 2K 5 TN TP A B IEAHK
KAMBEH, 5 NH, -NNO; -N Z [RIFSCHEA I ; R % S8 IK AR B KR sh ) =% Z BT AR
ST, RBVENZ BTGRP (SR 558 6) o

x4 4 BKERHKRRR
Table 4 Water quality of four reservoirs investigated

$5 47 Index 4P Jinshahe FEW Daoguanhe #ZR I Xujiahe HkEE Taoyuanhe
NH; N(mg-L ") 0.289 0.424 0.167 0.167

NO; -N(mg-L™) 0.055 0.093 0.06 0.057
TN(mg-L™1) 0.392 1.018 0.970 0.704
TP(mg-L.-1) 0.012 0.042 0.03 0.011
COD(mg'L_l) 3.505 9.166 5.022 5.171
WH(m) 12.53 9.192 15.83 16.38

R5 &WR(ATM) MERRA G LMA) RESYHEESREE FREXER
Table 5 Matrix analysis of density and environmental factor of zoobenthos in Jinshahe Reservoir ( Lower left quarter) and Daoguanhe reservoir

(Top right corner)

KT - 7] 5
7K Depth - 0.312 0.197 0.215 0.223 0.416 -0.814
TN 0.282 - 0.538 0.512 0.573 0.878* 0.613
TP -0.345 0.289 - 0.393 0.287 0.832* 0.713
NH, -N 0.117 0.531 0.379 - 0.169 0.443 0.372
NO; -N 0.323 0. 436 0.287 0.371 - 0.379 0.321
3£ FE2K Oligochaeta 0.339 0.803* 0.859* 0.562 0.356 - -0.349
KA B Aquatic insect  —0. 834 0.834" 0.879 " -0.125 0.277 0.367 -
K44 5h %) Mollusc 0.512 -0.417 -0.213 -0.247 0.153 0.191 0.279 -
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F6 HMFM(LT M) MBER(FH LA REHMNEESREE FHHEXER
Table 6 Matrix analysis of density and environmental factor of zoobenthos in Xujiahe Reservoir ( Lower left quarter) and Taoyuanhe reservoir

(Top right corner)

UH ltem gtﬁl ™ P NH{-N NO; N oiﬁim Aﬁﬁcﬁ?‘fw %ﬁﬂi@
K% Depth - 0.134 0.287 0.197 0.331 -0.145 -0.934 0.431
™ 0.112 - 0.176 0.431 0.339 0.772 0.786 0.141
TP 0.108 0.453 - 0.479 0.177 0.809* 0.774 0.189
NH; -N 0.322 0.567 0.169 - 0.578 0.479 0.234 0.231
NO; -N 0.287 0.632 0.224 0.366 - 0.431 0.119  -0.103
$£F% Oligochaeta 0.532 0.811* 0.834* 0.456 0.356 - 0.456 0.221
KA RL I Aquatic insect  —0.773 0.723 0.801 * 0.137 0.278 0.245 - 0.358
KIS Mollusc 0.231 0.071 0.123 -0.106 -0.143 0.102 0.174 -

3 itig

3.1 KABEFMS RN AR

SRS A 36 F KRR, KRS BB B E AT AR , A K B, Y JI A 3h 4 i 4 AR A
R, IE R B TR Wik (AR 252 S 1, B T DA R W /K PR 88 i B B . MBI VRIEE 4 JRE 7K 2 SRR A7
SRS BE A B 43 A R, B > il > R, BEE /KRR BE A3 I, JECATG 3 4 4 28 BE R AR 28 TR, K IR
HBIT 10m X R ASLIRBE R B . &V bl 23 B, Al 21 F, T 17 B B LR O AL R
W 7 F s ARZI_LUF 18 Fp, oz 17 Fh, R UiF 14 Ak 37 10 B, 5z 8 A, TUES Fre MMERRTIEH,
TK P97k R (BREEITAT (16. 38m) > 54 (15. 83m) > Vi (12. 53m) > EWLIT (9. 192m) ) IR, 25 fb Bk ]
B, BRI AL 3 BRI K AR B i R AR BRI K AR B S K IR R S F S BGA R - 0. 934, — 7
T B K AR TR BE B3, ZK R 461 4 £ T ML O BICE , 40 DO A%, H,S \NO * S5 A EY RN L i T
AR A A G S N ERE — T, R HURAEN 6 2 A S B E R E E A IUR, B LR EE 1
LU R RIS B S . X S RE PR R IR B sh s & s (FEEEER
7K A2 B s ) BB /K R T i i S LA — B

N T BT 4 B EA SRR S EEAKLE TR X R, YRS 3h 4 2 (6 A 1
AR THEBR, KERR, K ZIE, LA TN TP NH, -N NO; -N Z [ AR ir sk, NFEK 5.5 6
ATLIE BB TN TP A6 R B7E 8 WA 4 I F4: Vb 43 51 24 0. 878.,0. 832,0. 811,0. 834,0. 803,
0.859,TN 15 TP AH L4, TP A8 xod JEEAT 3h 40 (K2 i BB, AT 3h ) 165 o 2% 5 W S MU T TN 0 TP &5 &
WA AZEBIA e ST U KR Sk AR R R A RBOYTE 0.8 LLF  BEEITIAS] T - 0.934;NH, N,
NO; -N 5)RAfishPAH A B, H KA R B BUAETE LR B NO, -N 53R [H], Jy 0. 443 , KE /3 #F
7E0.4 AT s /KA BB, KAER R, KA =5 2 0 oA X

H PR BT A 25 AR K. BRI A9 TN TP 35| T 1. 018mg-L™" 0. 042mg-L™", R 4L FI f)
BB, YR G5 B — DL ERR e, T B3P S SR TS Fh 2 A B Y 7K 22085] KTk 18 5 5 ok e Y
LT 1S B KPR, AR Sh 0 R 2EL 18 26 B AR D B A 3K — ARRAE 5 SE V57 I BRI L 57 IR A, B s
I 22 BB K| 55— B TE T R ST K R R AP M & V12 A, T BB UCRFETE £ U TR v] SRR B 7 %
5B BB IARIZ T SRR S R R TR T LR B S SR RUK AR, AR RIS B FIEH R K
228 o PSR SIR I, 1 X2 iR BRI 7E TR i s B A0 A , KR A% 1, 7K e el 1 PR 5 R )
P&,
3.2 AEYBRHSE RS KRN

P2 AR} ER 40T () 40 H AN R LT A K B0 SR BR i 5 B 2 /D BOF AN 2B B K 22851 832 FSRAE Rk A5 L 1)
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FEREYT , Patton M- 5HETR IR A% 1F VI M K IR AR ) R R FR 54 78 A ((enviromental indicators) , 3X
B TR P BB SZ PR TS YL H R I RN 0 B X5 e BN SR A , O TR A A e FR AR AL
T 7K R SR BB E KRR s A B Z H ol 0. 648, HA 3 BE/KEITE 0.6 LIT, 3 i Goodnight-
Whitley A= #1368 B ARt , SE WK R A A5 S , &V AR FIAT Bk R 7K BE K R B4 . Wright IS
KB BEAE 100ind - m 2 LR B TG T5 445100 ~999ind - m 2 B 421575 44 ;1000 ~ 5000ind + m ~> B kg o BE 5 B
SURIKEFEBISH TN 98. 6ind -m >, K T TCI5 4 , 8 WL A 2T Bk ) o] 7K 2 3 B 38 10 - 3 25
P2 100 ~999ind -m > Z i), VG Y . H HREY S BEHE A TEN An v , & VDT /K BE K BRI 3 , AR AT Bk 3T
TKPE A ARTE e B K R R Hi5 g . ARG AL 3 FIEM 75, 456 7K TN TP.COD &L, Tu%tﬂioﬂ
KK BTG, JB B IR AL AR5 MR R K K BT 3, B -8 B R B B K KR 55, R E
FRAL, 3 FRPEM 5 IR ER RE AT Hh S WK PR 7K BOIR L

VF 228 AR I T 2R H00T R I WU AT Sh M 7 4549 AL B Th BB 56 5 Tl ) N 7EAR ., IRIBHE

AT WS I BRBE AR AL X AT 3 O S i Rk BR8N . 3 A T 4 K AT 34 9 Shannon-Wiener |

Margalef FI Simposon £ 4] ZHEMEFEH 4 JBE/K B Simposon A= W) ZHEAEFERIGTE | IR, KB EGH, BEE
BEFHA, K PEH Shannon-Wiener Hl Margalef A= ) 22 A 1 468 $ s LU 4K, 7K & B 4 19 4 YD T/ 7K 2 Shannon-
Wiener 2y 2. 373 , TR Wk HI7E 2 DATF ; &V 7K PE Margalef A= 4] ZAEPEFRECR 3. 09, HiR 3 JBE/K FEER
TE 3 AR ¥ BRAR R PPN AR , S VDTK BE R VS B, JR B B SR A, 3B VAT R T A Ak [l VT 7K R VS
LRBEERE., XS5REMESFHEYIRBOEM SR, USOKERNLREFRREAS -, JEEE T ZHMER
BB AR 2R S BRI K SNITK B R 7K ST % KR, V5 25 K, TEAR 25 R BE AR 4 B I AR BUR
B, TN K BEK A B SRR B AR S A T IR SR A 2 BRI o 1B 2 B TOK R IR MR, T
Z T EIAK B B AR 30 ) A= W) AR TS 5, ZE VP /K BE/K IR, 0 LMB IEFR 563 .
4 #ig

KAERKSKEEFAMRKR, HE KRG, HZ AR T R, KRB 10m, TREAIREEEHE,
FERAMNET TN 1 TP EEHEH, TP XM sh P K i TN B8,

S A S Y ZREE AR B S 8 8L, 45 & TN TP, COD Z5484R, X 4 /K PEFETT 7K B T4 o ﬁ{/'\mk
PEK RS , JR B SRR AR R Ak AR K R Y, B - :.%i;ﬁi%mk%mﬁﬂlﬂ{?%ﬁ
FRAEL,
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ik PRk EEA B RSN RO PSR 2 53 4 (ind - m )
Species composition and spatio-temporal distribution of macrozoobenthos at the reservoirs
K% Rh% 2006-11 2007-02 2007-05 2007-08
Reservoirs  Species I I I} I I I I I I I I I
£t Bk 2255 6.4 16.4  16.4 0 0 10.7 0 0 5.3 0 0 0
Hh A | 16.4 32 16 16.4  16.4 10.7 53 107 0 5.3 7.2 0
ZEREKE| 64.4 32,8 113 64.7 48.4 647  32.8 64.8 48.6 14.8 9.6  26.4
BEERAE 7K 5] 0 32 0 10.7 0 32.6 0 16 10.7 9.2 3.2 0
K ] 16 0 12.8 6.4 19.2 0 0 0 10.7 17.6 20.8 14.4
TEHLIHIK 2215 0 0 5.3 12.5 10.7 16 10.7 0 5.3 16.4 16.4 32.7
i filiA s 5.3 0 16 0 16 0 0 0 16 0 0 0
MIEERN 0 0 0 0 0 0 0 16 0 0 0 0
HERR 64.4 32.8 16.4 48.3 32.8 16 32.8 0 0 32.8 16.4 0
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gk

K Tk 2006-11 2007-02 2007-05 2007-08

Reservoirs Species 1 I Jil| 1 I JilE I I JilE 1 I m
e B B R I 32.8 0 0 16 0 0 0 32.8 16 48.9 16 12.8
B i 9.7  64.3 32.8 144 33.6 5.3 112 0 129 96 12.8
i3RI 32.8 16 0 53 0 0 0 0 0 0 0 0
£ R HRI 112 16 0 80.4 32.8 10.7 128 32.8 16 32.6 32.3 16
HiZe R 48 0 0 16.4 0 0 64 16 0 12.8 1.2 8
TEBURTFEAR L 0 0 0 10.7 0 0 16 80.3 0 0 0 0
e BRI 64 0 5.3 64.7 0 32.8 0 0 0 5.3 53 0
ZR BRI 5.3 0 0 0 10.7 0 32 0 0 0 0 0
2RI 5.3 0 0 32.8 0 0 0 64.4 32.8  11.2 8 6.4
Sl R A 0 16 0 0 0 0 32 0 0 9.6 53 0
il 3 0 0 0 32 0 0 0 0 0 0 0
FUTE $ ks 42, 0 5.3 5.3 0 0 0 5.3 0 .3 3.4 2.3 3.2
A A 0 0 0 0 0 0 5.3 0 0 5.3 0 0
LY 5.3 0 10.7 53 0 5.3 0 0 10.7 0 0 0
AT 0 0 0 0 0 5.3 0 0 0 8.7 2.3 9.6

BRG] EHk 221 144 225 208 80.3 160 277 160 112 144 9.3 80.3 144
piNs=2 it 46.7 32.3 16 0 16.4  32.3 323  32.3 48.7 16 32.7 16.4
rh AR E ] 32.3 16.7  16.4 48.7 0 0 16.7 32.3 32.3 0 0 32.7
PG Sk g sy 32.3 0 0 16.7  16.7 0 16.4 0 0 0 0
KR 112 129 48.7 144 129 16.4  96.3  80.7 32.3  80.4 32.3  16.7
LRI 16.4 16.4 0 16 0 0 16 16.4 16.4 16 0 0
HZE R 32.3 16.4 0 4.4 5.3 16.4 16.4 32.3 0 32.3 16.4 0
bicl e g 0 16 0 16 16.4 0 0 0 0 0 0 0
TEBURTFEAR L 0 16.7 0 16 16.7 0 0 16 0 0 16.7 0
P R IR 0 0 0 0 0 0 16 0 0

wEW FEH K 2285 0 0 0 0 16 0 0 0 5.3
Je e 2 05 5.3 5.3 10.7 6.4 9.6 5.3 16 32.3  10.7 10.7 16
Fig 7K 2245 64.7 113 160 96 64 1.2 64.7 113 160 32.8 96 80
rh AR E ] 16 5.3 10.7 0 0 16 0 10.7 53 0 10.7 16
ZBEKE 16 10.7 5.3 32 32 0 10.7 0 0 10.7 53 0
KR KE 5.3 16 5.3 0 0 0 5.3 0 0 0 0 0
K g 5.3 0 0 16.4 16.4 24 10.7 5.3 5.3 32.7 10.7 0
piNadEEt bl 10.7 0 0 16 0 0 5.3 0 0 0 0 0
48] 5.3 0 0 5.3 12.7 0 0 10.7 0 0 10.7
EI PG Sk i sy 10.7 10.7 0 0 0 5.3 0 0 5.3 0 0
W5 Al £ s 0 0 10.7 0 0 0 0 0 16 0 0 0
o [ K R R I 80 48.7  10.7 32 0 0 0 0 0 32 16 0
HZE RN 353 32.8 16 9.3 112 64.4 273 9.3 32.7 0 32.7 0
TEBCRTZAR L 48.3 16 32 0 0 16.4 0. 0 208 9 0
354 16.4 0 16 0 0 32.7 0 0 32.7
S R i 16.4 32.7 16 0 0 48.7 0 0 0 0
IR 32.7 16 0 .3 0 80.7 64.3 16.4 16.4 0 0
FUE B 1 16 0 0 0 0 0
H EC 16 0 0 0 0 16

Bkl mf BRI 221 0 32 32.3 16..7 16 32.3 16.4 32.7 16.7 32
ZBEKE 161 64.4  32.3 80 80 32 48.7 80 32 32 48 112
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gk

K Tk 2006-11 2007-02 2007-05 2007-08

Reservoirs Species 1 I ik I I m I I m I I I
e A ) 32.3 16 32.3  16.4  16.4 16 0 16.4 0 0 0 0
JIE W6 Aili £ 0 0 5.3 0 0 0 0 0 0 0 0
=ARIF R RRA 80.7 0 64.3 0 0 32.7 0 0 16.4 16 0
A ZEFR i 96 32 0 32.7 0 0 64.7 32.3 16.4 0 0 0
S IE A g 48.7 32 0 160 48 0 144 64.7 0 9%.3  32.8 16
bitl e 0 0 0 0 0 0 0 0 0 0 0 0
R i 0 16.4 0 16.4  16.4 0 16.4  16.4 0 16 0 0
SteAe e i 0 0 0 32 0 0 16.4 0 0 0 0 0

EH /KL Limnodrilus hoffmeisteri ; RAEER | Tubifex sinicus ; 2 B 45 /K 18| Aulodrilus pluriseta ; B¢ (%45 7K 15| Aulodrilus pigueti; % 7K 15| Aulodrilus
sp. ; SLPLIAZK £288| Limnodrilus claparedianus ; - @Il % 8t Nais communis ; X I 45 #% . Aulophorus furcatus ; H 548 4 Orthocladius sp. 5 # Hff B ¢
Cryptochironomus fuscimanus ; B4% 4 Cryptochironomus sp. ; 4 FE U Tendipes Attenuatus sp. ;25 JEFEIX Polypedilum sp. ; Rii ZEFE UL Procladius sp. 3 #E4L
AR Proclodius choreus ; 1 BRI Tanytarsus sp. ;32 BRI Clinotanypus sp. ;55 [CHRUX Lavterdornia sp. ; 5[ 6838 U Einfeldia sp. ; 4155 Caenis
sp. s BUE B 15 12 Bellamya purificata ; J5 k% 55 %5 18 Semisulcospira cancellata; i 12 J& Ancylus sp. ; Wl Corbicula fluminea ; 7 [% J& 88 18| Branchiura
sowerbyi ; EN VG 3Ll 4t Branchiodrilus hortensis ; K 2148 K $% 4 Tokunagayusurika akamusi; ¥LE#% I Tanypus sp. ; U SR PRI Paraianytarsus sp. 5 Je 24
22 W8 Lumbriculus variegatus ; 5+ 7K 2215| Limnodrilus helveticus ; B 45| Monopylephorus sp. ; W [H 1 £ #% 4 Tanypus chinensis ; S % Epeorsus ; % 4 &
Chironomus sp. ; #t: KU Unio douglasiae; AE#ili %z B4 Nais inflata; =435 JE FBIL Cricotopus trifasciatus ; YEAER 11U Stenothyra glabra ; 7K JF: Reservoir;
Fi% Species; & YT Jinshahe ; LT Daoguanhe ; 853 Xujishe ; BEEINT Taoyuanhe
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