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Schlegel) FEERKE G Cynoglossus joyneri Gunther BF, S RI#ITELR, ANSABIR
FLEaEm. ERAKIRX 18+2°C, FEEEH 9 #t, ALY 5300 Ko

T8 BG4 HgCl,, CuSO,, CdCl,, ZnCly, PbSO, F1 CrCly, ¥4 #r4E, DL E
SENEEITE,
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%1 6 HREMETE B RE

EeRE % K (ppm)
Hg 0.18, 0.32, 0.42, 1,00, 1,80, 3.20, 4,20
0.905, 0.01, 0.05, 0.10, 0.50, 1.00, 1,25
o 3.00, 5.00, 10.00, 15.00, 20.00, 25.00, 30.00
cd 0.10, 0.50, 1.00, 5.00, 10.00, 15,00, 20.00
Zn 0.10, 0.50, 1.00, 5.00, 10.00, 15.00, 20.00, 25.00, 30.00
Pb 0.10, 0.50, 1.00, 5.00, 10.00, 15.00, 20.00, 25.00, 30.00
Cr 0.10, 0.50, 1.00, 5.00, 10.00, 15.00, 20.00
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FEM%, 1.00ppm 24 /NEFTRURR & 24 90%, 96 /N 4 30%; 5.00ppm 24 /B G
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Pb infE 6 , FELRMZIRERN Pb 1, ZTEAINAIRERBE IR E, REHE

WEM. E&RERPb B, 48 /INEIFARERN 80—90 %, ZEREM RIRE Kk

OB T R 7 SRR TLaow {8 72 /N 1.00ppms; 96 /B 3% 0.75ppms,
Cr i 7 ,ZE IR A TR BFRY Cr oh, BN A SOOI RABZE 85 % DL b, MATIRRY
%W, TEAWREER) Crih, 48 NNEFFRRER% 80—90, {EA LY 5.00ppm P b

BIREE, RERTEIGUER TR RN, HRERKNAS, HENEREER., M Fan
“TLw {H 72 /NET 24 0.90ppm, 96 /NEE24 7.50 ppmy,

it 1>
U ERRBEREE, E48/NEZN, 6 ﬂi&ﬁﬁ%%%{gmﬂﬁiﬁﬁﬁ§ﬁgﬁ.ﬂh
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HIF AN BERAS Hg > Cu>2Zn>Cd > Cr > Pb (3 2),

6 MESENFARFBENEN, MRLE ST, FHE LSO NBTRE(E 2—7).
HAHF A WBFEIRELL S T8, HIfFX Hg>Cu>Cd>Zn>Pb>Cr (£2) M
B TFKBE, ZnHOBHELL Cd 38, XFHERENY Zn ZBE IR Itk Cd 3Bo TRBHR
R, WEARNTHEGELTFARTRANOEZE, TRERRMNELRIIEM. Exd-
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#2 cHESMAEPWLIGEEREL TLm {ff (ppm)
8 IR F & K &
48 96 24 48 9
Hg 1.30 1.50 3.90 1.00 0.46 0.37
Cu 3.00 3.00 / 1.80 0.50 0.08
cd <20.00 | <20.00 | 10.00 4.00 0.95 0.25
Zn 14.50 | 20.00 / 22.50 10.00 0.50
Pb <30.00 | <<30.00 / / 1.00 0.75
Cr <20.00 | <20.00 / / 0.90 7.50
%3 ReMERBKRDLHBIELE
TLm(ppm) ’
BEeR p S & % KRCC) B A M % &
48 K 96 /v
0.168 0.143 AL =1 22.7+1.5 1973412 f | BETKA
Hg BT REKe
1.00 0.37 %K FEEFE | 18.04+2.0 1977;_127%$ .
0.08 0.03 0) 15.043.0 | 1974 BEEXK
. <0. EHFK HXA 013, £ 4 R Rk H
0.17 0.158 Yk® =) 26.0-1.5 1973 £ 11§ | & 5% LW
#B.IRICK
. .18 » 5425|1974 £ 4—5
o | b L e FA sesn .
1.80 0.63 BHA? it ) 16.042.0 197442 4 7 | KM
£30—32
1.80 0.08 K FERFA | 18.02.0 19;1_613;]78 | SChoo
2.44 2.00 by =13 21.741.2 19736 B
Zn
22.50 0.50 BK FepFa | 1s.0x2.0 | PTTURE

chsen DIEEAFIRBARFRNEDHREBLAL, LETKEHRTETRADR
%, SRFAMNAIERANRELRARE (TLm96 CN~ XA 1.28ppm, STAEN
0.21ppm)?, FERIVEHWRFIEATEMEEEREEENE Lo

BESECRENREAGT, ABEFHENEK (F3)o ERTAPFHEIT 2K
T Hg, Cu, Zn SESMKBETNEXEA (R3LEM, Sdanx acuticeps Regan) FIE &
HESERE, SRINEEATHRESRER, BREAXTERE LERER.EHRE—#
HEBEAANKRTHOEERNEERAEN, REETKSBASREK>EK. &
AE—MRIFOENBE, XELMET, AENESEES TERKR, A=A SRS

1) _E#WWKPHER, 1975 LML G#ARERER. QAEK)

2) bEWAKEHER, 1975, AEFHELAXTEMOOS AT (GHEIA)



2 BEES: REAMESEX AR ARMTARENZR 143

BB — AR O VER, T SRR, —it, A—MEYEEKTERKTNR
PEELAE K R /IME £ (3 3)%

Pb A1 Crif R BEEARRMES, b He Flcu HEREL, P53 RALE,
TE WY Cr T YRR TE R 1, X LG IR A 172 0 DUANR IR S pO BRI,
FR LI KT RT, SRR Pb HELE AN, Cr B GRRY, X581
WEERRMNEERL, T ERSEBERRER. SRHBRIE TREN pH
18, W R ZE G 8.0—8,1, RIREEHLN 7.7—8.1, {E XKLL

6 FE S BN F & 96 INREIZRAIRE, Hyg 25 0.04ppm, Cu 3§ 0.01ppm, Cd 2§ 0.03
ppm, Zn 34 0.05ppm, Pb 24 0.08ppm F1 Cr 34 0.80ppm,
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EFFECTS OF SIX HEAVY METALS ON HATCHING EGGS
AND SURVIVAL OF LARVAL OF MARINE FISH*

Cui Keduo, Liu Yumei and Hou Lanying

(Institute of Oceanology, Academia Sinica, Qingdao)

ABSTRACT

The present investigation deals with the effects of six heavy metals on hatching the eggs
and survival of larvae of flatfish, Paralichthys olivaceus (Temminck & Schlegel) and Cyno-
glossus semilaevis Giinther, taken from Jiaozhou Bay, Qingdao.

The metal ions tested are Hg, Cu, Zn, Cd, Pb and Cr.

The results show that the toxic order of these metals is Hg>Cu>Zn>Cd >Cr>Pb for the
hatching of eggs, while it is Hg>Cu>Cd>Zn>Pb>Cr for the survival of larval fish. The
eggs tolerate higher concentrations as compared with larval fish. It is supposed that the egg me-
mbrane may play an important role in the prevention of the penetration of metal ions.

The toxicity of the metals tested varies wiith the nature of water being in the order of
nonion water >fresh water >brackish water >sea water. This may be due to a complex chemi-
cal process involved.

TLm 96 (Median Tolerance Limit) of the six heavy metals for larval fish tested are 0.37
ppm for Hg, 0.08 ppm for Cu, 0.25 ppm for Cd, 0.50 ppm for Zn, 0.75 ppm for Pb and 7.50 ppm
for Cr.

* Contribution No. 1390 from the Institute of Oceanology, Academia Simica, i



