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ABSTRACT

This study looked into recovery rate and histological changes in the gills of juvenile abalone Haliotis discus hannai
by exposure time (3, 6, 12, 24 and 48 h) of different water temperatures (15, 20 and 25°C) and salinities (30, 25,
20 and 15 psu) to understand reasons for the death of abalone exposed by low salinity water. In each water
temperature, abalone spats that were exposed to low salinity water (less than 20 psu) for over 6 hours showed
decrease in survival rate during recovery and those were exposed at the salinity of 15 psu for more than 24 hours
all died. Histological observation showed expansion or damage of gills of the species which were exposed at less
than 20 psu for over 6 hours. In case of abalones exposed at the salinity of 15 psu for over 24 hours, most gill
tissues were destroyed. This result was glaringly obvious at a higher water temperature, lower salinity and longer
exposure time. Accordingly, suffocation caused by damage of gills considered one of direct causes of the death.
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gEHs e SYE=E XM I=E Y ototo] =&
ol Al Alx 7182 whE T3t A2 Ve 44

7= e RuE 1 it} (Ferraris et al., 2002). o]&] 3t
Sakael] djste] AdjelM= Fakst E49l superoxide

52 AR AZY A% e4e e
(Chance et al., 1979; Wendel and Feuerstein, 1981), ©]
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Az, oo} il w ofulngt S eld o
Hkgke} (Pierce and Greenberg, 1972). L3t JR#H3}=
Fo) AE ) 523 A% 43 D 0E 2HE e,
o] FAsh) Wakshd AEEAT DR AL Fol
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Gauthier-Clerc et al., 2002). ©] 2]el% kg7l <]t =
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2 15T, 30, 25 psu 3ol 217 3, 6, 12, 24 2 484]

7t 2E3A7) AEE ohA] bl 88t 14907 3 5E
& 2R AT, BE A4 100%0] AEES Bglom,

2 20, 25CoA=E FLg 27E Yepgic) (Fig. 1-3).
20 psu 3llel] 3, 6 ¥ 12417F 2 EA7] AEL2 APFE o
7HA] 100%2] AEES B3o, 24417 23 A7) AR 3]
B 194 BEE 75.0 + 5.0%, 295 45.0 + 5.0%% FAs}
Ak o] 3 AFFE driA] AEEL vET £E2E 74
=ik 20 psu df5ol 48A17F 2EAZ] AR 35 194
ANZEE 7.5 + 25%% FA?) Fasigon AANZE uo] A
F82 25 £ 2.5% Gk 15 psu o] 347 2E47] A
Bo] AEgo ARETE wrla] 100% Fom, 6A17F =54
71 A PEEL 38 195 855 + 2.5%F TASIG L,
AER dells 725 + 25%% AEEE eItk 15
psu 8ol 1247 =EA7 ARE 38 148 AEE]
42.5 + 7.5%% 5243 7+4stgon, AdEE o= 30.0 +
0.0%2] AEES Yehisich (Fig. 1). +& 15C, 15 psu 3}
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Fig. 1. Survival rate of juvenile abalone according to different
salinities and exposure times at 15°C. ND: no date, h:
hour.
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Fig. 2. Survival rate of juvenile abalone according to different
salinities and exposure times at 20°C. ND: no date, h:
hour.

AEEe 3% 1954 2% 30.0 + 10.0%% 543] 7H4aste
AFFE w7hA] A=) 20 psu el 24, 48A17F =3
A7 A AEES 315 194 742 40.0 + 0.0, 30.0 +
10.0%% F543] 7tasiglon, 3% 3944 AF Ak
15 psu 3ol 3A17F 2EA7] AE0] HEEE APTE o
744 100% $ov}, 6417 2EA7] AR AEEL 35 2
AR 2.5 + 2.5%F Fradte] AdFE w7lx] FA]= 9]0k 15
psu?] sligrel] 12417F 2 EA17] A8 3% 194 AF A}
shltt (Fig. 3).
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Fig. 3. Survival rate of juvenile abalone according to different
salinities and exposure times at 25°C. ND: no date, h:
hour.
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ol £AbE|gI) 28| 1 25 484170l RE A Bo] FA}

Fig. 4. Photomicrographs of gill filaments change of juvenile abalone according to
different salinities and exposure times at 15°C. Scale bars: 100 ym.
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Fig. 5. Photomicrographs of gill filaments change of juvenile abalone according to
different salinities and exposure times at 20°C. Scale bars: 100 ym.

Fig. 6. Photomicrographs of gill filaments change of juvenile abalone according to
different salinities and exposure times at 25C. Scale bars: 100 pm.

3kt (Fig. 5).
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