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ABSTRACT

This study was carried out to investigate the toxic effect of WSF (Water Soluble Fraction) on development time,
development rate, attachment rate, survival rate and growth of the larvae during the early life stage of the abalone,
Haliotis discus hannai. Also, observed effect of water temperature on the survival rate and histological change of
gill in the early young shell. In the abalone, it takes around 12 hours in all experimental groups. Development and
attachment rate of the abalone significantly lower more than 0.4 mg/L WSF compared to control group (P < 0.05).
Survival rate of abalone larva and spot was significantly lower more than 0.4 mg/L and 2.4 mg/L WSF compared to
control group, respectively (P < 0.05). Shell growth of the abalone were significantly lower more than 2.4 mg/L
WSF compared control group (P < 0.05). Survival rate lower more than 25°C exposure group compared water
temperature 17°C exposure group in the early young shell. The gill of abalone exposed water temperature 17°C
and 25C was showed atrophy of nucleus and breakdown of the filament, vacuolation of filament epithelial cell.
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Table 1. Size and number of the abalone, H. discus hannai exposed to WSF (water soluble fraction) of crude oil

Species Stage Size (¢m) Number (N)

fertilized egg D 228.34 + 1.6 3,655 + 20.51

H. discus hannai spat SL 265.55 + 3.8 3,367 + 34.2
early young shell SL 12.53 £ 1.08 mm 300

* D: Diameter, SH: Shell height, SL: Shell length
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Fig. 1. Development and attachment rate of the abalone, H.
discus hannai larval. (*): significantly lower from control
(P <0.05).
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Fig. 2. Survival rate of the abalone, H. discus hannai larval.
(*): significantly lower from control(P < 0.05).

105
100 |
S|
y
E
Z 9t
g
= e | —M-Control  —@—04mg/L —A—0.8mg/L \
=
@ - 1.6mgl -O—24mgL —A—32mg/L —,
o r ——4.0 mg/L
75
0 2 4 6 8 10 12 14

Exposure time (day)

Fig. 3. Survival rate of the attached abalone, H. discus
hannai spats. (*): significantly lower from control (P <
0.05).

Table 2. Development time of fertilized eggs of abalone, Haliotis discus hannai exposed to WSF of crude oil

Exposure group(mg/L)

Species
Control 0.04 0.4 0.8 1.6 2.4 3.2 4.0
Haliotis Veliger 0:17:10 0:17:10 0:17:10 0:17:14 0:17:26 0:17:26 0:18:00 0:18:00
discus earl
hannai . Y 2:14:15  2:14:15  2:14:25  2:14:15 2:114:28 2:14:36 2:17:36  2:17:50
juvenile

*d (day): h (hour): m (minute)
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Fig. 4. Shell length (mm) of the abalone, H. discus hannai
larval. (*): significantly lower from control (P < 0.05).
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Fig. 5. Shell length (mm) of the attached abalone, H. discus
hannai spats. (*): significantly lower from control (P <
0.05).
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Fig. 6. Survival rate of abalone, H. discus hannai early young
shell exposed to water soluble fraction of crude oil
(water temperature: 17C). (*): significantly lower from
control(P < 0.05).

120

IS)
S

=)
S

S

g | —— Control
«

;; 60 | —O— 60 ug/ll
= —A— 125 ug/L
540 [

@ —{3—250 pg/L

| —@—500 1g/L

[ )
S

o

1 7 14 21

Exposure time (day)

Fig. 7. Survival rate of abalone, H. discus hannai early young
shell exposed to water soluble fraction of crude oil
(water temperature: 25C). (*): significantly lower from
control(P < 0.05).
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Fig. 8. Hlstologlcal change of the gill of abalone, H. discus hannai early young
shell exposed to water soluble fraction of crude oil (water temperature: 1
77C). A: Control. B: 60 pg/L WSF. C: 250 ug/L WSF. D: 500 pg/L WSF. Note
the breakdown of epithelial layer C: cilia.

Fig. 9. Histological change of the gill of abalone, H. discus hannai early young
shell exposed to water soluble fraction of crude oil (water temperature:
25C). A: Control. B: 60 ug/L WSF. Note the vacuolation of filament
epithelial cell. C: 125 ug/L WSF, D: 500 pg/L WSF. Note the atrophy of
nucleus and breakdown of the filament epithelial layer in the group
exposed 125 and 500 pg/L WSF.
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