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— A

ESBHNEYROEEAHFRBRESR » AEEHEREIR K
g% ( Bryan, 1971 ) o RIUREE &R » R T LA A B0 B8
o ST » AN LEMERRE  THRANBEAIEKIL  WHES
BB thEREA  HEELBUBEKLIREM - ELEHFRR
fagE K BERITREI A BEERE - B EREAREXREERAHRE
A ABEEARRC  BRIETHWERZS MHEREMR » BeEka
HE S B R K N EGREE ©

BEELBHHEK  BAKALYRAERANBEEM - HaBEEE5
FAHIEY » EHEZHRENBEEMNE L ( Raymont & Shields
, 1964 ; Portmann & Wilson, 1971 ; Young & Nelson,
1974) o ATEBERADERE o BEARERBENE BRI —
S K EE PSR NEEELYRONFNREEN K - MEFESR
B TR AR ABBLERZKEHRERZ A - AgBEENAR
o AWZEZ BT LR E £ B th X IR RS IRBE H 2tk o

LEWAGER  EEBTREAS » T EBKFEATREER
AT o (HENERABRN KGILELEFERE RN LSBTRYRET T
ERYE o Mo EEEEY - RHELBN 2EZH ZHRENNER
DIHgE B A S AL R ERE KA ER 2 &2 » X ABRGRY
B2k -

_~ EBMNRRE

B By T 06 P 10 2 6 TS e 4R P — R T A 3 K e 4 R MR S KR 5 > oA
~NEERGR ) BB SH M (CuS0, ) » BB ( ZnSO0, ) * 4
mesm ( CdSO, ) B&EMLK ( HgCl . ) o KRLBER RN B 20,000
ppm ¥ 5% ( Stock solution ) » KEFHFHEEE 34 /00 ZIERE
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KIE R KT EE B 1,000,330,100,33,10 & 3.3ppm © KR
B~ R REER BRCREERAM=RLBWITZ 1.

5. f iR fZ 5k ( Penaeus monodon ) » FHeg Rk 2.3cm »
BEHAERMERE ; IR (Metapenaeus ensis ) » FTHBRE
1.3cm ; 71.554% ( Cardina denticulta ) » £HE KR 1.7cm » [}
FoEENEKAFTEESF s 5%k ( Palaemon pacificus ) X
#M ( Crangon affinis ) SRREEBERENEENER  HEER
Be S EHF TR EEE - BRFRZFHEERME - L& R
SR EREEELEE  EEBN TN ERIFBET -

TR s I 20 2R RE 1L AR REN BB K &—
BEREHS~BENFNIRE - ARARERSENNEEEHTFE » 8
15 AEEAATER o KIBRBELR~26°CZH - FRIERBE
WHFEFETHEY » ABHETZREHHF ( Cumulative curve )
kA Brown & Ahsanullah (1971) 25k« KHLTs (EERR
AT —RPTEERR ) BUE o ELBEHNERERYN EE
TIEEHHED -

= BRIEGR

V06 B 4 B RSB SR BB —FTR - RYEN HBER
SR AARK » B LT so B/ © HIBERS 3.3 ppmBE » BIZMR
2 LT ERESBTAR » ERE6 ~ 96 /N2 » BT BLE
Ak o U ELEPL REE ; HEBEE 100 ppmiy LT @RS
1NEE > BREEEE 0.33ppmE o WAREE /NEE A BB RM=
T4 BRI 3~ 33 f5 © 71,000 ppm B » $AHy LTs o ERF 1057
AR E M O VA VRS LB S TR A B o TSR BB S 0.42 K 0.6
NSRBI o BEA  HMSHES B2 R A/MER L AR
B (A—E 2 0 DSESEN o FHM REZ SAKRE TR E=

¢ — 120 —



FEEpEd s Qifthme AR RTEEEESAIEFHER -

ZHE LEENPDIBZES B2 2E SEFHTE R o MNamfl e
E4B HEERGEMAARA c EREBRIN100 5% » RESHZEE
IR K 104% ; RTFARFBEIRING 1005 - UEESBEEEL 10ppm
Bf o H LT 5o fEE N B0/ » ERBENER  HFHLRBES
» HREG » BUREERFRE - I —HZBHNVRR _ZE4BT
M H910£5 £ 4 o BIRBEDIBRE T B 2 EMIRE » HBEK » DR
HIGH RELBZEEF ARA W -

BIEARBEERNARBAZESB BT E - HEMEFERHE
B REEEARE  BREREENARK(E=Z) -NEEeB DL
FERREE X MESWHRE  “ESEHESE 3304 - ARG HNAS
IR SR —& » “EHEANS » BFEEEE G HIS 25 L
B MEBREARZ - hEARFZ=BEBEFEANES BHEFH
GO AT o BIEEHR T A 0 A IRE L HADIR REIRE B T - &R
KABBEARBBRSZHEE -

S RHEBERN S BT ES BN 2 EFSHERBENHE - &
10ppm ZEBET » HIRHI LT, A B/ NREMER &2 E E A
M 0.3 /N CE ) » B IR NE S B HLA R R s B
ERHR - UEEL BN REMERE » HEHKX /MR RR= 8=
>4 MRCEMNEEMENS ~33 (5 EREHLECEERX

HEHEERK-

RiE%E4BREFAREL MUBEIREAR » £B SRR
BEARN(ER) -MEHESBHEEX/D » —IKE Z Bug ik
BIk=>A>EE >0 » (AR ZHNBER B TE M0~ o mMAEKKN
 BIRLFHE IR REL BWEEFAERERK - EERER » &4
By LTso BT 0.8 /NRELIA » AHR 1,000 ppm {98 1 R
ABEEMEREIZET » LTso EARR 3.4 4 » SO FER 7 BUR Hi 2k
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o RHETAREBNRIBRBENHFEBIBENELEEL RADIERNE
VB s HERHK-RELRD R o

BTEEHANLKBRESBREZANRTHRBRANESENR
ZEEH o BIGIREEE S BIERE 100 ppmiEHI LT 5o EH7) K — o B
0 DIBEME » ARIREEREEE  EIREPIBXRZ » A
IRREMN - ELUESBME > AIRFESE X2 BEXZ M
DSHNEERREE - MEZEERE BB - @A Z KM o 100
pmZ&BREEREFUJATHRE - REDERME REN SR EEE 12.3
INRE R UR IR B — 4P o

Table.1. The LT;, values for different prawns

in 100ppm solution of heavy metals.

C. P. P. M. C.
affinis pacificus | monodon cnsis denticulta
Hg 0.38 0.17 1.0 1.6 0.24
Cu 0.62 1.1 2.0 2.0 5.2
Cd 2.3 3.5 2.5 8.0 4.1
Zn 1.7 4.0 6.5 6.0 12.3

FENAREERENRES BB RU/ R T LI EENEE - &
24. hr LC;, fE ( Median lethal concentration ) W Fift@p |
BHIALFINFEZ o HERTVER ERARA » BREE IR0 H M =I5
BBRREE  LUARERRAND - ERELBZEBUHMLURES RS
MEFRRE - FRBZHUEAENS » ERAREREBRER » 6 5 HE
ARy B E R U AE R » TE ShAvig BB K AT 3K o
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Table. 2. A comparison at 24 hr LCs, values of

four metals for different prawns

C. P. P. M. C.
affinis | pacificus| monodon ensis denticulta

Hg < 0.33 < 0.33 < 0.33 < 0.33] < 0.33

Cu < 3.3 3.3 13.0 11.0 14.0

Cd < 3.3 5.5 < 3.3 < 10.0 3.3

Zn < 3.3 7.0 3.3 10.0 46.0
= =

00 ~ &Y G

B 4B S HMEHT RYHNERKEE Y 2 BEEABREHES
£ —RABRBERE » HEMERRA (Wisely &Blick, 1967 ;
Connor, 1972 ; Chen, 1975 ) o K%+ » NEESL BHAREIR
o BN B 2SR o Brown & Ahsanullah (1971) %R RE
RArtemia 2B BRENBERZEEEN > Artemia XM
HEFBEA 0 REIH Ar temia ZRMERE - HERS  ELUBRERH
BRATRIEE » L RAERT o Bisler (1971) ARBHELUBEHRES
B REFRREHEZ  WUREB BHERYNEYRE MBI &
RIS ER ° .

HRKEEY T GHR A KBBYSFR R —BERRESE
R R A R 0 MR LEE 2B HERAKA ( Kebayashi, 1971 ;
Biesinger & Christensen, 1972 ; young & Nelson, 1974

; Chen, 1975 ) o AEEhII R 24 hr LCs, HEVNR 0.3ppm
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» MEERIAE 46 ppm F > BRZBHERK » REJESE - 2t
— TS 2 » B4 BUNE s H04H » thE2 Brown & Ahsanullah (
1971) HRELBZSHERIEBHERMEL - Eisler (1971) H%
BHNLBANSEREIGZEEHX ) AEBHNFRARE > &
SEaEfERAEZLE ALAUENET » MRS IKREE B KPET
BI44JET" o {H Port mann & Wilosn (1971) LI#EHK Crangon S
R B B2 B AT B AE o BER & AR A BE AR & BLRY
H& > BABRAREBRRER o
ESBRSNEEWEBACERERREZHBES » MHBEEF
A —BERASRIMNEESR ( Enzyme ) (g » FIEENEBERE
IR R F2PEEEMIE ( Pringle et al, 1968
: Skidmore, 1970 ; Lake & Thorp, 1974 ) o Chen (1975)
W SBHIRFENEEMFARE OBV SREEFTEGENHERK &£
AWRES AREENESBEGRBEBENRFLT » 8RR R
WEHERCER » FREZ R IR ETETE - EIMERE % » Bl7]
BE RS ET IR R EET) B sl LB R CIEHAE M o
Portmann & Wilosn (1971) IR ERIRN 48 hr 5|
LCs, ZESBBKAHIRZ 3.3~ 10ppmk ~» 3.3 ~10ppm FHxXK 29
29.5 ppm$f o FMMBE BT K FARTAZ 24 hr LCso ZBUE » BERIE
RAKER (R FRUB B o TR — RO T D) ML R B » (BRI ° 18
IBEA BN ENMREEGREEL BN EEFH - HF » LEERRE
AREEY MABSEE  WRBREFHHE -
KRB LHE BEH &t » SEWEREEG RIABS BZER
» LEIRBERSHPIRRABE RSN ARE - £ BENERES »
BRUARBMRHENHR REBENEBRS - ERRBA KR
HAERSNRD L E ~ 1 &E £ I8 7T RE R REE AR o ALY
» BREBIESBNEEFM - HERABBREAEFREEOERET
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i > A ZHE R ESEAK 0 MEKERFS  REIBNAFE
FE RS B (L BE D o FREDBEIE LR ARY » BEIXIZET » B RNES
B EEERAEESR  FUEEEESBEHFERANm D » CIRA
DL aiTeE B BIE B o

E4 B E2EE ( Biologically Safe concent ration )
ST AR BEREE  CRPRSELELBRRELHE
s o Mckim& Benoit (1971) FFEH& FRIFEHZERENIRLCs
(%8 0.1 ~0.17 ZfH o Mount & Stephan (1969) HiFgH 7] ¥l FEH
BT ( Application factor ) i&MHEZBERHNK2REE >
B AN — B B K KT o AT B fi—BHRELE2EERLCs
2 R BER S 1/10 ~ 1/100 ( Water Ouality Criteria,
1968 ) o IEHETELBHFHEES 0.003ppmsAK 0.01ppmeF » B
YERE R E I B AR S N E S BT e - AT RiE B RAR 2R EM
SIRANEEE -

E4EZHERTEAHETH  BEEHNABEYE  ERE
SEEEE N AERARSS c THELYBHBESRENEIETL
R FFOMLREE » RER - RNEH&BYEER AL
DE - X ES BTEYNE Ao R 2 75—k » 885 h LRGS0
B R TTIBIB I o CHAGIREIET » (B sER MR HER TR
EC B EA A B MTRARBRREATNRNHPE  QESBEKE
s L HRIEBENER KRS EHENEY
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Fig., 2. Toxicity of four heav vy metals to game shrimp Metapenaeus ensis,
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Fig. 5. Toxicity ot tour heavy metals to piston shrimp Crangon affinis,
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ABSTRACT

In an attempt to study the toxicity of heavy metals to some
species of prawns and to compare their tolerance to the toxic effect
of metals, acute toxicity bioassays were carried out at 20-26 C and
with full strength seawater. The results are summarized as follows:

1. In all cases, highef concentrations of mercury, copper, cadmium
& zinc killed prawns in a shorter period of time.

2. Of the heavy metals used, mercury was the most toxic, with copper
& cadmium being more toxic than zinc,

3. Toxic action of cadmium on prawns was found to be very rapid.

4., For prawns, the order of susceptibility to metals was ot the
following sequence, Crangon affinis, Palaemon Pacificus, Penaeus
monodon, Melapenaeus ensis and Cardina denticulta.

5. It was found that the difference in tolerance of prawns might
be <attributed to their adaptibilities to fluctuating environmental
variables.

6. Heavy metal was thought to damage the gill tissue & to inhibit
the enzyme system,

7. Studies of sublethal effects were required to arrive at a better

understanding of metal toxicity.
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