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Fig. I. Accumulation amount of heavy metal in the nauplii after

Artemia saiina cysts have bLeen exposed in different heavy
metal concentrations of seawater 48 hrs for hatching.
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Fig. 2., Accumulation amount of heavy metal in the nauplii after

Artemia salina cysts have been exposed in different heavy
metal concentrations of seawater 48 hrs for hatching.
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Fig. 3. Accumulation amount of.heavy metal in the nauplii afcter

Artemia salina cysts have been exposed in different heavy
metal councentrations of seawater 48 hrs for hatching.
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ABSTRACT

Among the ten kinds of heavy metals tested in the seawater
used in the shrimp hatcheries, cobalt, chromium, cadmium, copper,
zinc, lead, mickel and mercury wee about the detection limit. Homon-
kan area placed the highest concentration of inanganese and then
Chyijin area placed the second. Iron was generally found higher both
in the areas of Chyijin and Horronkan. Ther rest heavy metals were
observed the highest in Chyijiri area.

The heavy metal contents in the filament diatom, Skeletonema

costatum had a decreasing order as follows: Fe > Zn > Cu > Mn
>Pb> .

Zinc was placed the highest content in the gravid female, eggs
and fresh of Penaeus monodon, and copper and iron placed the second.
However, iro was placed the highest content in the juveniles, P.
Monodon and then copper, zinc manganese.

The heavy metal content of shrimp, P. monodon decreased as
thebody length increased.

When Skeletonema costatum was cultivated in the seawater
containing copper and zinc respectively, zinc was observed to accumul-
ate more easily than copper.

The hatching rate of Artemia cysts which were gatched in
the seawater containing heavy metal demonstrated a linear negative
regression with concentration of heavy metals except copper which
conformed to a cubic model. The relative toxicities of heavy metals
on Artemia cysts had the following relationships:

Cu2+ > Zn2+ > Ni2+ > Co2+ > Mn7+ > Cr3+ > Cd2+ > Fe2+ > Hg2+
> Mn4+ > Pb2+ > Mn2+ >.

The heavy metal found in the Artemia cysts and Artemia nauplii
was in the decreasing order as followa: Fe, Zn, Mn and Cu. The
rest heavy metals were under the detection limit.

The heavy metal accumulation from Artemia nauplii whcse
cysts were dosed in single or combined heavy metals had a linear
relation ship with concentration. The heavy metals were accumulated

in the highest concentrations in single element solutions as follows:
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Fe > Cu >Pb >Cr> Zn > Hg >Cd >Ni > Co> Mn.

The highest concentrations of heavy metals in combined element
solutions were: Cr > Pb > Cu >Zn> Fe > Ni >Co > Cd > Mn.
Comparing accumulation in both single an dcombined situations, Cu,
Ni and Co had no significant differences in uptake. However, the
rest of the heavy metals except Hg had significant differences in
uptake, Cr, Zn and Pv had a synergistic effect while Fe, Cd and

Mn had an antagonistic effect.
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