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RS ERTWENERL TR
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(PHAAHAFHERKZOE I 42 AT EELRBT, KB FHRA, LiF 200090)
(1 LR FXF, LiF 200090)

H E ARTARBRERFE ARAFES K2 BFHPR R 20 S P RALR R THELY
BT TR, BREF ARRE LA KGR REFHRE 8 o/L, Rt PREEMH TR,
P AR R A Y 5K Zo®t AR 197.8 pg/L M, & ERYGKAET LY 4,

X Kor, o, B, 2o, PAENEY, THAT

KILOM B KAER R TRIGE 7 B3 Y
MRYHESE LW H, ATTETRMNRIIET X
KPR ERRRER—EBH, £HRu
ENEUIRITE BRERELERKITOREY
T Zn® " A PRG0N BB K E MISh ik R
HHEW,

1 MEYE

1.1 %%

1.1.1 8 Z®|T1999F3 H24 BT EH
B, 3532 H,22 HEsE o R,

1.1.2 B%FY FOKIOEKMELIBR#ERE
fuif.

1.1.3 zn®* A IO B
HERE Zo KEEWSY, Kd 2o FREN, 2XR
BR 20 R HAE, R E KR (20"
JEEEH 31,8 pg/ L)Y 4 ZnSO,, BEHIAN Zn?*
WK, AT HIR 31.8,121.8,197.8,339. 8,
601.8,1 031.8 pg/L.

1.2 XEEAE

1.2.1 FENZTEFER BT B4, A
WOEE BB, 1999 - 09 - 15
« AW ELHHUHMIS-B-96-10-01-0)

K12 HOBRH S HEERA2mx 1 mx1.2m
WERAKFT, KM PR S o/ LUARERBARE
DRV RERARRY, BE R4, B H10R
BB 4 DEEHAS 1K KETREE D 14
fsidpiElk, SRRELFENTR-MER, &
RS HT TEAERETRNELR, LM
@24 b FERME, BINEEEYA, BT —FTEW
S, HR L RRE,

1.2.2 FRREEHTRE F A 4B HHNHEME
EHH 4 L, AHBAC6mX0.TmX0.5m#l2
MBI, BPRIRE 17 98K, HdgHm
BASIRATFRED, MHESINAE 147K,
BRI ERBERRATHR AFRENS
BRERRE B MR NE, BRHETFSHS
RBEmLEL BRRESHERERNRTR
&, FRA 20 R, S EREE 3 K, iTETFY
BEATECH. NPT KB R S
AH, AaR#T a8 RAEERRTSH. #6
EFOEEMIRT B ZBERATEID, &
A Y e M Y A B AR B R e B O Y
W, EBELERKAETTRIENNSAETE S
MRERANE. BOXNDEESMETHEMRN
E. BEREFBENER, 7 16~20T.
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1.2.3 Zn" WHEGERGEETHEN X1
shiR BRI gk, EVAMARSERE L
MEFARB KRG EE S, TRWERX
[ HIARBE SN, HEBEIESELTEGEN,
ENVAMKBHSHBEHBREFREFHHE, LB L
7E 100 ml B/NERR AT, B EHE 4~5 4
ERA, SR 10~15 Rk, KB Ak A&
6 7187, BEEA S K ERE RN ME, EVAAR
hik R, §XEHBRM 20> WENBE L.
KA 2.4.8.16.24,48.72.96 h MEL KR
O, KRG MR TR,

2 SRS

2.1 BiRMRaRm

2.1.1 NhEBEEENHER £ BRET
RN AR NS e ) IR A 3 )
RIER(100%), X5 Clarke %[Z]WQ(Chianeorses
bairdi Y WIBHST B RABRL.

1 BFEIPLREET-RNER: A2 B~4 AR E)

Table 1 Effects of suspended sediment on spawning of Chi-
nese crab (Mar 24~ Apr 12
ELHER
iﬂfﬂ;ﬁ HmE/ % P %iﬂﬁﬂ
€EE no
bearing bearing
crahs rate

onfew ~czg bearing

BEDA

SUSpENSion

fEREk

pure sEawaler

8§ 75 2 2

7 77.8 1 2

XA R AR RG 2 A 2 AT LB
H, REY P EAEENEE AT S BANL
HEREMEUE, BREERILER 100 %, KBF
5, Clarke™ 3F 3L, 78 UG LR, SRBIEE &
BE, A MERE BB EAR S, JHif, £5F
BREEEZNARBEMSURMN, £TRIEE, B3
TR — B I R W RIS I IR R E RS, M4
BRGFAE, BT RREOREEB b, BFERR
SXT IS RO, LA R ERE, S ESA
HEE, ACERBENAT. ESRBATFEAE
BB, ef—sBENEL, MTERFY 4 588
60 %~T0% ML, EAEAERENE, EAR
FAUMESRETH, NEERYHKE NI,
RIS A BRI AN, b T F iR 7 g gt
RN BRENE, AELUBENEREENE
R FREAT, SPMRARE LEF, k&
ISR AXRVIMEELETHBLESE. 2
2, TR IEH B LA i R, S SRR
TR EEHNEERES LR ELR(E2).

HEBHSEZDHPET 1| REELATREHT
L. ENAXRSERIHBHNATREET, &
B ILER, H150 g EH, MARTHEETH
S SR, IR BN LRAET EhE R E
W, EReRPaFEUNERS, BARRAHR,
SHPHEEN, X RARPEERBE, SREY
HOKER AR BTHIR) ik, RIS ER L&
P, IR EIRE, moNE X FER &K
2/3kEH,

F2 BFOHPEAEMFRENOENR (4 H12 A5 A13 A}
Table 2 Effects of suspended sediment on the embryonic development of Chinese crab {Apr 12 ~May 13}

BH cleavage stage FEEA BT MA archenteron prophase
BiEE/ % BHEE BiEE/ % S um

HaEm Piment stage
FEr-#E/ % M/ um

L:214 fu

R : . ! : hatching
surviual rate egf size survival rate egE size mortality egy size
BB RS 100 300 > 360 98.4 330> 350 16—~20 350 % 380 EEEY normal
egg — bearng erabs 100 310 % 380 97.5 340> 380 100
in suspension 100 320 380 106 360 x 441} 5~10 460 x 480 EXBY normal
warer 100 320 % 380 100 340 % 350 60~ 10 420 % 400 BB few
100 300 % 360 100 350 380 68 420 % 400 EXME normal
Fog i) 100 3t0 %350 100 350 % 400 5~10 380 % 400 EXEH normal
control 100 320 % 380 100 360 ¥ 400 68 410 ¥ 420 FET dead
100 310 % 35D 100 360 X 360 3—6 380 % 380 EX¥BY normal

2.2 Zot WREGERHEKER X ERZnE I AERWHYHE, G 1 HERET
2.2,1 WNEIHBHIE ARI3IPTUFLE  FEKEN Zod 8K 2448 b, FESFERP
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<OMBREMHARFAEREER AHY 2o ¥ LWL,
FEAE 197.8 pg/L BB T 48 h FET-RAEHE 30%

®3 ERIEFREZo RERNETR"

Table 3 Mortality rate of zoea I at different Zn’" concentrations {n=35)
B8/ h Zot* B/ (ug'L™")  Zn®* concentmation P
time 31.88" " 121.8 197.8 339.8 601.8 1031.8
2~4 0 n 0 0 0 0 0
8 0 0 6.05.5 8.0%11.0 8.0+8.3 4.0+5.5 >0.05
16 (i} 0 10.0:410.0 12.0+8.4 12.0%13.0 B.D+8.4 >0.05
24 [ o 24.0+11.4% 18.0+8.4* 16.0+11.4% 12.0+8.4* < 0.01
48 [Py 6.015.5 32.0%11° 32+8.4" 7.1t 28.2+8.4° <0.01

+ BHH 10 Haik, KERFE ERERFEREEZR(P<0.01), Each group has 10 z0ea I. The different superseript letters mean signifi-
cantly different.

* « TR Control.
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W3il.8pg NI2LBpg EI97.8ug
5335, 8k e O60L8rg ©1 0318 ug

B FWzo' RERPESERE[ MOEETHKR
Fig.1 Effects of different concentration of Zn** on development of zoea [I of Chinese crab

ST 3%./% mortality
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M 3L8ugL Si2l.8pgl  @I97.8ugh
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2 ARzt §FREFDPEGREEN HEEHHKE
Fig.2 Effects of diffevent concentration of Zn’* on development of zoea [V of Chinese carb

222 MNEITHNENVHEFEZENOEE N8 F REGEHABEERERT, FEHSRLERER, Y
R, EINBRETAFRREN 222 AP L6 h /5, % Zn®" HETE197.8 pe/L B, SHFISH TR
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EWBHAMESEAREER(P<0.01), BT
BARA BN EE 2 RENAR, 48
h #KEFFFET, 2 96 h, MEXN REEA, £FWHE
. BAXTHIVAEKE?), TRAEMN @ LA
FHRARERT, FEMBER, 4 20 MEHE

EHTFEREER(P<O.01), FUEXUHSEIV
M, BEs R I TR TR R, S RN
BBHHEES, MEBANAT T ERLHFIR, &
BERE RRAT 2o MR TRBHE M
B, Xt et M IER T EE R EvE,

197.8 pg/L VL BB, SHBLAFETRGHRAN  2.2.3 JFXRHEEWESHER LH4.

B4 XKBUMEERR 2o’ RENHEL R EHRLFE"

Tahle 4 Effects of Zn’" on development of Chinese crab megalopa (n=4)

Zn2+ i&ﬁ/ fﬁt$ martality £§§$ R
(pgL ™Y metamorphic survival

concentration 2 48 h T2 h 96 h 120k 144 b 168 h 192 h rate rate
31.8 0 16.67+6.7 18.3x8.4 23.3%6.7 40.0:0.0 50.0£3.8 53.3+54 355+6.4 46.7+5.4
(A EREE control)
121.8 0 8.3+6.4 13.3£5.4  21.7+£6.4 35.0+11.4 45.0%£10.0 51.7+x6.4 30.0%B.2 48.3+6.4
197.8 } 13.3£5.4 15.0x3.3 21.7+84 40.0x5.4 50.0:8.6 56.7+x16.8 20.0+55 3331168
339.8 0 13.3£5.4 15.0£6.4 20.0x9.4 30.0x11.5 43.3+8.6 33.3114.4 31.7+6.4 36.7+14.4
601.8 0 15.0£6.4 167267 200154 35.05+6.4 32.8+10.0 450100 31.7+6.4 55.0210.0
1031.8 0 10.0+£8.6 13.3+7.7 16.7+86 250%6.4 3501t6.4 38.3+84 28.3+64 61.7+8.4
P 0. 564 0.871 0.871 0.100 0. 100 09.235

« BAF 15 Rinlk, SEMEBHFER(P>0.05). Each group has 15 megalopas. Thete is no significant difference between groups.

AT 4 PR, EEAXBKZGET, 22 0
KBEORHETRENTSHEDIEER, X—5
A ERERGENTBRSGERBEARR., REHSNE
Xt Zo?t B SRR FRBOE X, FHAT
RIgh ik, FrRl 2 KR S 4R Zn®* MR EER,
— Bk, Cu®t 20" (CE T MR R EE AR
WHERERES PR XBOBERAE, ¥TF
Paish JAR4h e o, BEER i 2 04 40 T 0 B3 B
B, AZHROER, FERYESEHES, &
55 RAT B AR A R, g B R TR UK, (3
BN SRS R EETHERE, SR AR
SFEARIET, MEAXBRF Y 2 REBT
197.8 pg/L B, X[ N 812 16 W24 h RFA
KBRFET, AMNEERARE, £720°1197 8 pg/L B E
o, &I SEKBFET WA RRE 8 b LG, X
IAEVFET-MATEHER 32 M24 b, HAFZ I M E
ERFEPDMEREFAEE, XTERHTEIN
BE WA DB, N T S AR 4K AR Y
REHFBE FUESRBEEERIHA TR
M. T ARGERVE, ©h T BB O8N
WRHE 6 HFE) AN LERE A4, BT
W, FRENEER NN OEBEER P, 2n* ¥
AKEEYMR RS —RE G HE . CF L P
AT F Cu?t 2ot (Cd MR A B A

gk (ERMET ~ VHRKIBLE) 24 h-
LCsp.48 h— LCsp 96 h— LCs, B H R %M. &M
BHERN CE >Cl >Zntt (RER), HEELLT
THEHEREERRN. ARYEHFEEQL L -
LCs mg/LY I A Cu?* (10) > As* (15) > Hg?*
(80) >Cd2* (171) > Zn?* (3 680)!¢), B FFEH
BHENHEETEREIGRSBBNHEBK T, f8
BHIERTESROBHMAR, £ - ERERTHM
KA K QR B RMB B8 MR, aE
REEEEE 030 MK, REMBEN HEBEMER
ROBEL M B 4 R B VR, S M T A R BRI b
HE—HAESE, & BB, TF LT B I K MR &l ik v
2ot ST R, B YRR 7ot WREE ARG 1 000
pe/L B, AR WA K FERNES,

3 Ei

(DEHBEESFERNEREREEEDE
8 g/L, ALEWP L RN R, PR R
EH.

(2) H3FHE Zn®* FEBEMT 197.8 pe/L B, HR
HHBENE T SZIER,

$ £ x W
1 BHL RER M PEARBEREWNFR. K, 2 AY
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Effects of suspended dredging sediment and its dissolved Zn*"
on the spawn and early development of Chinese crab
Eroicheir sinensis in the Changjiang esturary

Wang Yunlong Cheng Yongzu' Xu Zhaoli Chen Yaqu
(East China Sea Fisheries Research Institute, Key Lab of Fisheries Ecology of
Changjiang River Estuary, Chinese Academy of Fishery Sciences, Shanghai 20009(})
{1 Shanghai Fisheries University , Shanghai 200090)

Abstract Dredging sediment in the Changjiang estuary, which has resulted in fine sediment suspending, may
have effects on the larval development of Chinese crab Eriocheir sinensis . On the other hand, sediment suspend-
ing may increase metal concentrations, especially Zn®* in the estuarine environment and imperil marine life,
such as the larval Eriochesr sinesis. This study showed that there were no significant differences in the spawn,
egg survival, larval hatching and embryonic development of Chinese crab after exposure to the highest concentra-
tion(8 g/L) suspending sediment and control environment. The result of the toxicity of Zn*" to larvae demon-
strated that after 24 h or 36 h exposure in the assay medium of Zn?*, especially the concentration of Zn®* aver
197.8 pg/L, the high mortality of larvae at different stages (zoea I, zoea Il and zoea IV ) was found, which
demonstrated the toxicity of Zn®* to the early larvae.

Key words Changjiang River, estuary, suspended dredging sediment, Zn?*, Eriocheir sinensis, eatly develop-

ment
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