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Studies on Acute Toxicity of Heavy Metals to the

Larval and Postlarval Grass Shrimp ( Penaeus

monodon Fabricius )
Shiarn-Chiang Chou, Chang Jiang and Yun-Yuan Ting

Larvae ( zoea and mysis ) and postlarvae ( II ,V,X) of grass shrimp ( Penaeus
monodon , Fabricius ) cultured in the laboratory were exposed to several concentr-
ations of Hg?+ » Cd®* sCu?* and Zn?** . Mean lethal concentrations were determined
at intervals of 24 hr. For larvae, TLM values varies as follows : Hg** (2.5—-23.8
ppb ) » Cd?* ( 0.1409 — 0.1853ppm ) * Cu?* ( 0.05 — 0.2398ppm ) * Zn?* ( 0.0732 —
0.8648ppm ) . For postlarvae, TLM values were : Hg?*+( 19.1 - 31.4ppb ) *+ Cd** ¢
0.2536 — 2.8883ppm ) * Cu?* ( 0.8855 — 2.1699ppm ) * Zn** ( 1.4361 — 4.5746 ppm ).
In Hg?* group, TLM values were slightly greater for postlarvae than for mysis and
zoea. TLM values of Cd** for zoea and mysis were quite similar. In general, TLM
values were greatly increased when postlarvae were treated with Cd?** » Cu®* and
Zn2*+. The st—rength of toxicities of these four heavy metals were Hg > Cu > Cd >
Zn. Zoea I showed least tolerance in all test larvae_ stages exposed in test heavy
metals excluding Cd** group. Floating on the water surface » the dead larvae

especially in the Hg®* group, became pale and the gill appeared to be swollen.
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Table 1 Concentrations of héavy metals in natural sea water

heavy metal
samp[ing Hg Cd Zn Cu
date & B #
1983 —-05—01 . 0* 0.015** 0.06%* 0.028**
1983 — 11 — 07 o* 0.085*** 0.026***  0.12"**
1983 — 11 — 21 ' 0* 0.075*** 0.06"*" 0.08***
1984 — 06 — 23 0* <o0.01*" < 0.01** < 0.04**
* . under detectable
s A
*% - added HNO; , after water samples were filtered
KEgRIBEIMATEZ
***: added HNOs » before water samples were filtered
KEEBIEsTIMAIE R

KBAMEYE & DYYE » SEE RS ED IR EIRR Lz S5 LERETE
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Yoz AL BRI, PR ER HBRES 0 LG ENRE - \YETHANZEY - RYBNAKE(
Skeletonema costatum ) * SESREAR % 1A% s A BSRIMEL 2 BEIR ( Artemia saling ) (¥
B ATNE o £GE 2 & B e B R BSOS RN E R gk R IZ B AR 24
JINES » BAEREE AIE S 27° C— 28.5° C » TNTS » BEERALE 300 lux, » R 7247 A13BR73
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Doudoroff ( 1951 ) B#Ramd et al. ( 1975 ) N BEG RBEPBRE NS ELBBER+b2 S
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SR NERIR ShE 1 » BRI 82 2B LL0.05 ppm RIMARRE KPR 4 — 12 /N
ZWIEE » MM 0.025 ppm  FEATEFFMR » WM 0.015 PPm & T AP sl P UL B » /3
ME2 o RN EWENE T — 1 SR L — 0 4 K@l ~ V ~ X P2 LHBBES HIR
0.0025 » 0.0075 » 0,0076 » 0.0102 +0.01 » 0,0238 » 0.0191 » 0.0268 X% 0.0314 ppm i}
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Table 2 Bioassay of mercury on the zoea, mysis and postlarval stages

of Penaeus monodon

conc. no. of test no, of test animals surviving HEBAEVIEE B
(ppm) animals

B OE R4 Z, Z. Z; My M. M: P. Ps P

0.001 20 12 19 20 20 20 18

0.005 20 11 14 16 20 16 20

0.010 20 4 14 17 14 11 20 18 15 19
0.015 20 4 4 7 10 11 19 17 14 18
0.020 2 0 5 0 1 6 11 9 14 12
0.025 20 0 0 1 1 1 9 8 12 10
0.030 20 0 8 10
0.035 20 0o 7 11

ERMHN RSB ENS S arESHEL » BN g RSB REHE
mFE 3FR - @R [ ERB T AL BICEER 0.1230 — 0.1853 ppm [ » TN ML
I~V -~X#45580.2536 - 0.6195 }% 2.8883 ppm » SRR 4I& | SAZ Btkas » ARBE &AL
MR [ SR ERREZREN -

SRS 7RISR e B 5 00 o MO BT B AR I SR MR SR R E A BME » ARSI [ HIRON SR
0.5 ppm 7 /NEERIRIFIET » MR 0.1 ppm ZRH7Y 24 AR ERFET o Hit I Bk isha
v IU]#%E&EL&?EZ?&S% (F4) o RSB T — LM RMR [ — 1Az L HIERUE S HIR 0.05
~ 0.0884 ~ 0.1407 ~ 0.1595 ~ 0.0959 % 0.2398 pPm ik kish& 1 ~ VX RIZHIA 1.1372
~ 0.8855 % 2.1699 ppm o —R{ T WHZBEZHEKRBHZBR  ARVBEZVAEEE -
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Table 3 Bioassay of cadmium on the zoea, mysis and postlarval stages

of Penaeus monodon

conc. no. of test no. of test animals surviving HBEWINIEM
( ppm )  animals

= -4 HEB 4D Z, Z, Z, M; M: M P. Ps Pio

0.05 20 18 18 20 19 16 20
0.10 20 15 14 17 19 10 12 11 19 20
0.15 20 10 8 14 14 12 8
0.20 20 9 7 8 10 9 11
0.25 20 5. 0 1 5 2 7 12 12 18
0.30 20 0o 0 o0 2 1 9
0.50 20 8 16 12
1.00 20 | | 10 4 13
1.50 20 | 0 7 14

2.00 20 1 4 11

me2.5f% » ERMRYE ] MBNFZ BRERE m’sﬂno 25 ppm 590 % LlEZIET 2 ¥R
0.1 PPm FH 70 BZIEL (FR5) - HEFREZ S BILRE S FIRK0.0732 ~ 0.2681 ~ 0.7170
~ 0.5404 ~ 0.7345 ~ 0.8648 ~ 1.4361 ~ 3.5466 K 4.5746 ppm » HehfR I HiZ % SR GRE

EARART > NEESBHNTRESMPEZEEANTRE 6 B4 BT B  E& K
HRPHBR] P BERAR - MUEELB+ BHERELRRB&R » AFAZ XRRE 24 BER
BEERIN12.5 45 o SHEUAZ BEARLL Lﬁ“ﬂ&%ﬁﬁiﬂﬁﬁé%ﬁﬁgﬁé M &S » & ﬁﬂt
ZRAIMYER>RSB>EHZAS -
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Rodriguez et al. ( 1983 ) BAB& Penacus Kerathurus 2 ghak ( $EMI $hER ~ BB Yhad BOBR -
) s FEB 34 /N Z LCs: 5K ( 5.26—12.86 Ppb ) » §§( 0,73 —1.36 ppm ) » $H ( 65. 43—
125.03 ppb ) » HLCso @EHRAZHER IR ANBY SN RES BN > MAENK YL
HALCso HH » ARBRAT o BIRMAZLCs BARRR MAHENRER » 7 AERREL
FRAAR HEB2BURETER>W > & BRMBMN Callianassa australiensis 2

#E 3088 ( Ahsanullah et al » 1981 ) igHi* 4 XZLCso {551 10.20 » 6.33 §11.03 pPm
'y 4 KZLCso 3B 1.15 » 0.49 % 0.19 ppm  » HEREHZANRFRHFASH > LA
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Table 2 Bioassay of mercury on the zoea, mysis and postlarval stages

of Penaeus monodon

conc. no,. of test no, of test animals surviviﬁg HEGH VT
(ppm) animals

B E RAR4EYH Z, Z, Z; M, M: M; P: Ps P

0.001 20 - 12 19 20 20 20 19

0.005 20 11 14 16 20 16 20 |
0.010 20 4 14 17 14 11 20 18 15 19
0.015 20 4 4 7 10 11 19 17 14 18
0.020 2 0 5 0 1 6 11 -9 14 12
0.025 20 o 0o 1 1 1 9 8 12 10
0.030 20 0 8 10
0.035 20 0o 7 11
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Table 5

#5 S RIS ~ BIR R B & Mz AR

of Penaeus monodon

Bioassay of zinc on the zoea, mysis and.postlarval stages

conc,

no, of test

no. of test animals surviving :{ERAEMWIETEW

( ppm ) animals
B’ E RB4&EwH 2. Z. Z: My M:; My P: Ps P
- 0.05 20 14 17 19

0.10 20 6 12 19 20 19 20
0.25 20 2 14 18 18 18 20 -
0.50 20 0 8 12 10 14 16 20 20 19
0.75 20 0 6 10 10 12 14
1.00 20 0 2 6 4 6 6 18 18 20
2.00 '20 0 3 3 5 16 19
3.00 20 1 14 14
4.00 20 0 7 16
5.00 20 0 6 6

F6 MEER~ B 8- SFHARYEEHZLBOLRIE
Table 6 The TLm ( ppm ) values of Hg, Cd, Cu and Zn for different

larval and postlarval stages of Penaeus monodon

Héavy metals

& o B 1 Z: Zs M, M, P Ps P
Hg 0.0025 0.0075 0.0076 0.0102 0.01  0.0238 0.0191 0.0268 0.0314
cd 0.1409 0.1230 0.1497 0.157L 0.1294 0.1853 0.2536 0.6195 2.8883
Cu 0.05 0.0884 0.1407 0.1595 0.0959 0.2398 1.1372 0.8855 2.1699
Zn 0.0732 0.2681 0.7170 0.5404 0.7345 0.8648 1.4361 3.5466

4.5746
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