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Fig 1 Sampling statbns in Changjiang R wver estuary
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Tab 1 Mutagenicily of the surface water san ples fran Changjiang R wer estuary
TA 98 TA DO
(L/p hte)

-S9 + 89 -9 + 89
ES01 1. 00 220%0. 15 2 3510.29 0. 93%0. 13 0.99 £0. 23
0 50 L 681023 1. 63 £0. 06 1. 21 0. 22 0.9210. 23
0. 25 1. 39£0.05 1. 01 £0. 13 1. 07 0. 11 0.93%0. 17
ES02 1. 00 2 4610 15 2 28%0. 10 1 11%0. 03 1. 13%0 03
0 50 1. 57£0.40 1. 40 £0. 23 1 11%0. 03 1.01%0. 06
0 25 1 3010 33 1. 19£0. 19 1. 04 £0. 04 0.96%0. 12
ES03 1. 00 1 911008 1. 53 %0. 13 1. 14 £0. 03 1. 03 0. 04
0 50 1. 21£0.20 1. 50 £0. 29 1 11%0. 03 1. 10%0. 25
0 25 1. 20£0.20 1. 34 £0. 35 1. 08 £0. 03 0.89 %0 21
ES04 1. 00 1. 79£0.35 2 4470. 62 1. 05 £0. 11 1 21%0 07
0 50 L 521023 2. 06 £0. 04 1 12%0. 03 1. 16 £0. 24
0 25 1. 18£0.05 1. 73 £0. 27 1 27%0. 02 1. 1210 06
ES05 1. 00 1 391005 2 42%0. 15 1. 10£0. 31 1.03 £0. 07
0. 50 1. 46£0.15 1. 65£0. 04 1. 14 0. 04 1. 070 01
0 25 1 361035 1. 47 £0. 33 1. 12£0. 19 0.99%0. 10
ES06 1. 00 1. 89£0.25 1. 79 £0. 08 1. 07 £0. 09 09330 09
0 50 1. 381023 1. 63 0. 02 1. 01 £0. 17 1. 04 %0. 08
0. 25 1. 30£0.18 L 15%0. 41 1. 06 0. 17 0. 98 £0. 08
ES07 1. 00 0.89£0. 15 1. 49 £0. 06 1. 22%0. 09 0.93 *0. 20
0 50 L. 4£0 15 1. 50 £0. 29 1. 19 £0. 02 1. 01 £0. 20
025 09110 13 1. 34 %0. 35 1. 10£0. 18 10210 12
ES08 1. 00 1. 14£0.30 1. 28 0. 06 0. 85%0. 03 0.98 %0 03
0. 50 1. 23%0.16 1. 02%0. 19 1. 03 0. 12 0.92£0. 20
0. 25 1. 050 28 1. 09%0. 08 1. 06 0. 04 1. 02%0. 04
ES09 1. 00 1. 50%0.30 1. 5710. 06 1. 24 %0. 09 10410 02
0. 50 1. 100 13 1. 54£0.29 1. 20%0. 13 1.20%0. 12
0. 25 0.77%0.08 1. 53%0. 16 1. 15£0. 09 1. 13%0. 07
ES10 1. 00 1. 2910 10 1. 49 10. 10 1. 1210. 05 1.22%0. 06
0. 50 1. 20%0.20 1. 22%0. 15 1. 20 £0. 05 1. 18%0. 05
0.25 1. 00X0 15 1. 24 £0. 08 0. 96 %0. 16 1. 19%0. 19
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Tab 2 Species can positon and d versity of zooplankton n Changjiang R wer estuary
(nd/L) D H’
ESO1 1 1. 20 Sinocalanus sinensis 0. 00 0.00
ES02 1 0.50 M arna insecte 0. 00 0.00
ES03 8 413. 40 S dimackeria pop lesia 0. 81 1. 44
ES04 5 74.20 S dimackeria pop lesia 0. 64 0. 88
ES05 2 630 Sinocalanus sinensis 0. 38 0. 88
ES06 8 320.20 S dimackeria pop lesia 0. 84 1. 42
ES07 12 45.30 Centropages dorsis p natus 200 260
ES08 6 51.20 Labidocera euchaeta 0. 88 1. 96
ES09 3 640 Acartua pacfica 0. 75 1.43
ES10 18 83.90 Calanus siicus 2. 66 2.98
3
Tab.3 Physico-chan ical ndexes of the surface water san ples fran Changjiang R wer estuary
P()Z_—P(mg/L) TN(mg/L) Cu(Hg/L) Ph(H ¢/L) As(Hg/L) Chia(Hg/L
ESO1 0. 142 0. 0355 1. 4599 2.79 2.75 1. 320 29
ES02 0. 246 0. 0529 2. 1075 6. 02 0.55 1. 440 35
ES03 8 412 0. 0465 1. 5557 223 1.97 0. 993 6.8
ES04 0. 804 0. 0439 1. 8948 4.23 0.52 1. 390 38
ES05 0. 180 0. 0493 1. 6958 3.00 1. 04 1. 250 3.1
ES06 12. 092 0. 0375 1. 1521 2 14 0. 87 1. 120 5.4
ES07 16. 660 0. 0313 1. 7796 279 0.79 1. 100 6.7
ESO8 16. 824 0. 0383 0. 9702 1. 97 471 0. 994 3.7
ES09 1. 344 0. 0386 1. 6349 3. 86 0.49 1. 540 3.1
ES10 26. 442 0. 0215 0. 4224 2 36 1. 39 1. 040 63
4
Tab. 4 W ater quality assessnent of the surface water samp ks from Changjiang R iver estuary
PO} -P TN Cu Pb As
ESO1 I I
ES02 I I
ES03 | I
ES04 I 1 |
ES05 I I
ES06 I I I
ES07 | I I
ESO8 I I
ES09 I 1 I
ES10 | I
2.4 MR ( + $9)
, (MR) , PO; P TN Cu
(D,H") D H (P< 0.01),
, , , a s PO, —P As
2 , Speam an JH' PO -P Cu

(5, MR(-39) ,



P=0.01 n= 10
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Fi. 2 Regresson rebhtonsh p beween genotox ity and b od wersity
5 Y
Tab 5 Correlatbn of genotoxicily to biodeversity and water qualiy indexes
PO} P TIN Cu Pb As Chla
MR ( - S9) r - 0648 0.479 0. 261 0.322 -0.079 0. 349 - 0.280
P 0.043 0.126 0. 467 0.364 0. 829 0. 260 0.434
MR ( + 99) r - 0829 0. 646 0. 665 0.725 - 0.433 0. 677 - 0.437
P 0.003 0. 043 0.036 0.018 0.211 0. 032 0.206
D r 0.967°  -0.657 - 0.553 - 0.643 -0.188 - 0675 0. 720
P 0. 000 0.039 0.097 0. 045 0. 602 0. 032 0.019
H r 0.921° -0.573 - 0.506 - 0572 0. 201 -0 677 0682
P 0.000 0.083 0. 136 0.084 0.577 0. 032 0.030
1P (Value of sgnificance); r ( Peamson correlatbn coefficent) P=2005
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A PREL M INARY ST'UDY ON ECOGENOTOXICITY OF SURFACE
WATER N CHANG JANG (YANGTZE)R VER ESTUARY

WU JanYong WANG JirHuj Q N Yu-Tag YE Shu-Feng
JANG X Bo-Shan (HENG X iang-Sheng
(East China Sea Environm entM on itoring C enter State O caunic Adm inistration, Shanghai 200137)

Abstract This paper studied preln narily the ecogenotoxicity of the surface water n Changjiang (Y an
gize) R iver estuary n a zooplank ton nvestgatbn n perspective of genotoxicity assay, and physice-chem ical
analysk on severalwater paraneters Ten 25L waler sanples were collected n tems of the distance and rela
tve position to the river mouth three water areas were dwided proxmal distant and n-betveen. Station
ESO1, ESO2 lie n the south branch of the Changjiang R iver estuary, which is near Shanghai shorg and station
ES10 & located n Shengshan coastal waters which is the sea area outof the estuary, the other stations are at
the seavard end of the esmary.

Each sanple was fowed through XAD-2 and XAD-7 m ixed resn column then washed by 100m | ace
tone. The elutew as evaporated to dryness. The residuewas dissolved n dimethyl sulfoxide( DM SO) to fnal vot
ume of 1. 25m 1 Then the concentrated samples were assayed followv ng Ames method with stran TA98 and
TA100. The sanples ESO1 and ESO2 n the south branch of the estuary the proxin al region were showed
genoloxicity w ith Safnonella typhinuriwum strain TA98 n the absence of S9 ncubation. In the nvolvement of
S9 cocktails four sanples(ESOL ES02 ES04 and ES05) fran the proxinal regbn and the seaward area of the
estuary as well showed positive mu tagen ic responses by the stran TA98. The sanple ES10 which was distant
fran the estuary was not detected any m utagen icity. H ow ever mutagen ic response w as not detected too w ith or
w ithout S9 incubatbn by the strain TA 100. In add ition, the investigaton displayed the zoop lankton canmun+
ties were more diverse at the station ES10.M agaref ndexes(D ) and Shannomw iener index (H') at th station
was also higher than that of the other stations. In the statbns ESO1 and ESO2 only one species was detected
andD andH'  in these stationswere the lowest Accordng to the results thesewas a trend that the density and
diversity of zoop hnkton were lower n the proxim al region than n the sea area out of the estuary.A t the same
tme several water physico-chen ical paraneters such as salnity. POy -P. Ch+a, and so on were mont
tored. Based on chem ical analysis the concentrations of PO; —P and T N were at or above he standard of ¢ lass

marnewater and the concentrations of Cuy Pb and Aswere at or below the standard of class m arine w &
ter. Statistical analysis illustrated that both genotoxicity and bobdiversity had a negative Inear relatbn-
shp. Since both ndexes analyzed were ndicators of water pollution the adverse effects of pollutants hat may
mpact on aquatic ecosystem would be consistent essentnlly n different levels fran molecule to organisn can-
mun ities. Furhemore, the correlation analysiswas conducted for genotoxicity to b bdiversity and w ater paran e-
ters respectvely. Genotoxicity was found no clear rehtbn 1o most water physice-chem ical
param eters. H ow ever the diversity of zooplankton had certain correlation to salinity PO; P, and Chla, The
authors suggested to carry outmultp b observatonal nvestizatn to deepen the know ledge on eco-environmen t
n estuary or coastal waters. Genotox cological assays such as Ames tesf should be treated as a routne marine
enviromm entmon itor ng procedure n China.

Key words  Changjiang R iver esuary Ecotoxicology Genotoxicity, Zooplankton Biod versity



