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ACute Toxlcxty of Heavy Metals to the larval shnmp

Metapenaeus monoceros
: Chang;Jia.ng and‘Yun-Yua._n Ting

This paper studies on the "tbxici_t_y of . 4 kinds of heavy metals included Cuy, Cd, Hg
and Zn to thé Zoea stages ,aﬁd_.the Mysis stages of Metapenaeus monoceros. The results
are summerized as fol lows: v
L All the heavy metals showed an acixte toxic;'ty to all stéges of the shrimps. The TLm
of Hg was 0.0032-0.0076 ppm, Cu'was 0.066-0.353 ppm, Cd was 0.184-0.272 ppm, Zn
was 0.231-0.732 ppm, respectively. = : .

2 The toxicity of these heavy metals was Hg> Cu> Cd> Zn in order, but Zn> Cd in
Zoea ]| stage, Cd >Cu -in Mysis [l stage. .

3 Except for the Zoea [ stage , the TLm of Cu & Zn mcrea.sed accordingly along the
metamorphosis of growth but Cd was quite different. .

4 As to Hg, it showed a strong toxicity in Zoea I stage and weak in My51s | stage

5 It looks pamt and swollen in the g111 of tested larvae, and would be dead 1n high
concentration of heavy metals -
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FRBEA Cu, Cd, Hg, Zo¥ 4@?&‘7](’:’5&%&5:%‘@2'@&5 » i Hgel, ,CdC1,-H,0, Cuso,,
ZnSo, ~ 7H,0 %{LA%EEEQBZ 1000 ppm ZE&E%?E?& (stock solution) RERBELERE
ABEERHg : 0.001 ~0.02 ppm% 64 ~ Cu : 0.05~0.35 ppm &4 7 > Cd : 0:1~0.5ppm
%54 ~Zn: 0.2~0.8 ppm&E 7 ERAREZ ELBHKBHK 500mI BRBEE » ARLTEH M V
Eﬁ523€ﬁfﬁﬂif?¥\fﬁa °

B4 ( Matapenaens mOnoceros) %ﬂ@ﬁﬁ*ﬁmAIMﬁﬁﬁ%Z@E F%E‘i( stage )
ABFBEHESCRBETRKBEER » BBEFTUPRERAAZHBUSEEAR  BEEFRZEH - R
&3 ( Zoea stage ) BRI ( Skeletonema costatum ) BRI ( Mysis stage ) REFIRZ
REOH 0 RERIHZ &M RS ERBPHTIBRERR & B8t B R DL 24/ R R IR AU
» BRERBE KR 27 — 29 °C > $5E 28 % > pH{ER 7.68 ~ 7.80 s REAM ~EH » BE A HI0RIRH -
RARAIRFER BSR AT HY » TARRETRIREEFIBEECHEE » K Doudoroff. P. (
1950 ) Bl Rand et al( 1976 )ugiﬁ@ﬁﬁﬂi%HZTLm( Median tolerance Limit) o
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| HPBERGSNRBEEYAL SREERBERTNEL > £ pH ¢ 7.68~7.80 KN Hg
0.02 ppm 2 WA » SRR H7E 24 PN HFET » 0.01 ppmFFFECBIE—FLLE » 0.005
pom B ¢ IR 40 @M% BTETRIVER 50 % » BEBMIAIET 30 %54 R | ST 1 % R
59 RHPBZoea | ~[IMR Mysis [ ~[IMZF¥HERETFIR 0.0034 ~ 0.0032 ‘_'0.9055
0.0076 » 0.0050 ~ 0.0051 ppm » Mt TAD - PBEHRB LR NEE » —HME BB
RO BIMHRBERDKAEL - o
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Table 1 Bloassay of Mercury on the Zoea and Mysis stages of Metapenaeus

monoceros,

Conc. No. of ' ~No. of survival’ -
(ppm ) - test animals = ZI Z][i . AZI[[ M[ | M][ va‘
0020 - 20 1 0 o o @ * 0
.o w O U S o 3
0.010. o 20 L4 7 9 13 6 3
0.005 20 4 612 0 19 14 .15
0.0025 20 3 e .17 18 17 16
o0 . w18 18 20 2 1 18
‘coatrol .7 200 20" 19 20 19 . 20 - 20
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£ Zoea | : 0.162 ~ Zoea ]1 0.066 ~ Zoeall : 0.114 ~Mysis [ : 0.121 ~M:0.136 »
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Table 2 Bioassay of Copper on the Zoea and Mysis stages of Metapenaeus

manoceros )
. Conc. | No. . of ' No. of survival
(ppm ) test animals » ' ' -
_ | 2 Zp ozg  Mp My My
0.35 20 R 0 0 9
0.30. 20 0 | 1 13
0.25 20 0 0 3 | 15
S 0.20 20 13 0 4 8 10 15
0.15 20, 17 1 5 8 15 20
0.10 20 17 4. ¥ 14 20 20

0.06 20 18 15 17 18 20 20
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> 0.719 ~ 0.732 ppm » RHIRFTHEEL » TLm ﬁ%ﬂ&ﬁif.ﬁﬁ?ﬁiﬁﬁﬁi&k LZEEEXUE&%]I%
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Table 3 ‘Bioassay of ch on the Zoea and My51s stages of Metapemeus

monoceros.
Conc No. - of "No. of s'uxtvival
(ppm) test animals z;p  zj Zm My MH My
0.20 20 - 19 14 2 2 20 20
~0.30 20 20 2 14 20 18 20
0,40 20 ‘ 17 2 13 17 13 - 14
0.50 20 17 0 9 17 17 18
-0.60 o200 13 Y 1 11 11
0.70 - 20 ' 0 0 11 10
0 0 7. 9
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Table 4 Bioassay of Cadmium on the Zoea and Mysis stages of Metlapenaeus

monoceros.

Conc. _No. of No. of survival __ _ _
( ppm ) test animals .
0.10 20 1 20 20 20 18 19
0.20 20 12 14 0 5 8 10

- 0.30 20 13 9 -6 .1 2 7
- 0.40 20 2 10 1 0 - 0 1
0.50 20 2 5 0 0 0 0
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Table 5 The TLm' ( ppm ) of Hg, Cu, Zn, and Cd for dlfferent stage .on
' " Metapenaeus monocreos.

. - 3 M -
Heavy metals Z(iea Z.onea | Zolﬁa. ) MyIs1s Myns;s Y]]SI-IS
Hg .0.0034 ~ 0.0032 - 0.0055  0.0076  0.0050  0.0051
Cu 0.162  0.066 0.114 0.121 0.136 0.353
Zn 0.548  0.231  0.403  0.553  0.719 0.732
Cd 0.240 0.272  0.208 -~ 0.233  0.184 0.210
i) ]
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Kobayashi- 1971, Conner 1972, Wisely, B.et al 1967 ) » iﬁﬁ#ﬁﬁﬁ:ﬂﬁﬁﬁﬁﬁ@ﬁ(
Metapenaeus monoceros ) Ry &R BRI 2 BEMURRR - @~ BKRZ > SEHER/N B
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Eﬁﬁﬁéﬁ%ﬁﬁZﬁﬁ s RAESHER - @ﬁk’]‘ > %@ﬁﬁﬁ&?ﬁﬁﬁﬁﬁﬁﬁﬁ%i ». Por tmann ¥
(1971 ) BEESB R YRR ( Crangon crangon ) /MEEZ HFHEH KBRS -/ &~ B ( 1980 ) B
FEET LB Y EHRAREH » BELBHAE ( Scylla serrata ) F—HiIR% &k Magalops
R B o IR ~ ¥ ( 1979 ) L1 1.3 A% AP ( Metapenaens ensis ) ETELBRMER
ﬁﬁ%ﬁﬁi 24 /B2 Lc50 Hg < 0.33ppm » Cuf11.0 ppm » Cd <10.0 ppm ~ Znf 10 ppm
s T ARBPBNESBEDIKZocea &Mysis Bz ¥BIEREHg : 0.0032 ~0.0076 ppm > Cu
:0.066 ~0.353 ppm >~ Cd:0.184 ~0.272 ppm > Zn: 0.231 ~0.732 ppm EREKX &E%ﬂ
BRRBE N o FTRERRERBE - S FRFRIE EN P ROEEEHEMN
—BTE » KEADEEAKEKEZ EREREREAKRE - IPBREE - B~ # (1979 ) I
BHEEE(1.345) RBER ELBHRASHSIREBELD 24 N Lcb50fEZ 1/10~ 1/100
#E%Eﬂimﬁﬁﬁiiﬁﬁﬁimz_t( HA1965) » FERALARKEKEERHEC ~ He
&8 LR 0.01 ppm % 0.005 ppm ( ZKY—':?%UJ'?“‘B? 1975 ) » AARRTEE Hg HDIR Zoea ~ .

Mysis &2 ¥ BIEREE 0.0032~ 0. 0076 ppm > X¥KH 0.1 ppm ' Cum Cd Z/ABBNEE

BB A BIET » TR BEETRAARAEESBREBREZBREBRERE o o B MEHE R
BB BT HEER 1 0.003 ppm > & : 0.01 ppm ~ 5K 1 0.03 ng/g » EARET - HEAE
REZRRBKESLBER - U\E?&iﬁfﬂﬁ%iﬂﬂﬁ%% ) 5K I S A 0.028 ppm ~ &R :
0.015 ppm ~ &% : 0.060 ppm EWBESEFTY » BHEFRBEY RBERBEYBSETLT  —K&

B oKL HEEARLEREZHEERR - AEESR BUESEERNHET BREL - 8%
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AXTEREHELE 8~/ T DR ( Metapenaeus monoceros ) R $hk B R 4 1)
Yz aEEl . RBRGRNT
—# fEE SN A 2 FRIEREHEE » He £ 0.0032 ~ 0.0076 ppm > Cu £0.066 ~ 0.353
ppm ~» Cd £ 0.184 ~0.272 ppm ~ Zn £ 0.231 ~0.732 ppm °
SAEESE 2B AN BBl BRYBR Zo BARNC - BRI Cd AR Cust » 10
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