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ABSTRACT

Underground sea water is widely utilized for land based aquaculture in Cheju province,
Korea nowadays. Salinity of this water(20~30 ppt) is slightly lower than natural sea water
but because of its good water quality and temperature which is maintained at 16~18C all
year-round, many fish farmers are using this water for finfish culture.

To evaluate the possibility of utilizing underground sea water for the seed production
of the flounder, Paralichthys olivaeceus, hatching rate of fertilized eggs, survival rate of hatched
larvae, and growth rate of the juveniles were tested with various salinity levels ranged from
14.1 ppt to 40.2 ppt.

The salinity ranges which showed over 70% survival rate for fertilized eggs to hatchout
were 33.7 ppt~40.2 ppt, for hatched larvae to 2-day-old were 20.6 ppt~40.2 ppt, from 10-
day-old to 12-day-old were 27.2 ppt~40.2 ppt, and from 45-day-old to 47-day-old were 20.6
ppt~40.2 ppt. Two hundred day old fingerlings showed no mortality when exposured to 7.6
ppt~40.2 ppt for 2 days.

All fish died within 3 days when 45-day-old juveniles were transferred directly from normal
sea water to 14.1 ppt sea water. However, they were all survived when transferred first to
20.6 ppt for 3 days then to 14.1 ppt sea water.

The highest growth rates of fingerlings reared at 4 different salinities (33.7, 27.0, 310,
or 15 ppt) were obtained at the 27 ppt group followed by 33.7, 21.0, 15 ppt respectively. The
relationship between the days of rearing (X) and the total length of the fingerlings were
as follows .

33.7% group : Y=8.8109 + 0.1104 X(r=0.999)
27.0% group : Y=86797 + 0.1208 X(r=0.997)
21.0% group : Y=8.4081 + 0.1052 X(r=0.990)
15.0% group : Y=84309 + 0.0995 X{r=0.990)
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Fig. 1. Schematic diagram of closed recirculating sea water system for rearing experiment.
RA : Rearing aquarium(85X 30X 70cm, water volum 100£) ; FC : Filter chamber(50%35X30
cm) 3 G : Gravel(dia. 0.5cm) ; O © Oyster shell ; W : Worn-out net ; FP . Filter plate and spa-

cer ; DP : Drain pipe > IP . Inlet pipe ; P : pump.
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Fig. 2. Sinking rates of fertilized eggs of the flounder, Paralichthys olivaceus at various salinities.

( @: 40.21%; O: 33.70%; A: 27.20%; A: 20.66%; X: 14.13 %; &: 7.60%)
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Table 1. The effects of gradually decreased salinity levels on the survival of 45-day-old flounder
larvae, Paralichthys olivaceus. Total length of larvae were from 20~21 mm and the range
of temperature was 20.2~22.2T

Exposed Days
0 1 2 3 4 5 6 7 8 9 10

Salinitiys(ppt) 272 *20.6 *14.1 Normal swimming &

No. of survival 10 10 10 10 10 10 10 10 10 10 10 feeding behaviour
Salinity(ppt) 206

No. of survival 10 10 10 10 10 1 10 10 10 10 10 "
Salinity(ppt) 20,6 *14.1 *76

No. of survival 10 10 10 10 8 8 8 5 4 4 0 All didn’t take food
Salinity(ppt)  14.1

No. of survival 10 7 0 0

* . Salinities decreased at this point
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Fig. 3. The hatching rates of fetilized eggs of the flounder, Paralichthys olivaceus exposed to various
salinities.
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Fig. 4. Effects of various salinities on the suvival rate of three different larval stages of the flounder

Paralichthys olivaceus.
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Fig. 5. The effects of gradually decreased salinity levels on the survival of 45-day-old flounder larvae,
Paralichthys olivaceus. Total length of larvae were from 20~21mm and the range of temperature
was 20.2~22.2C.
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Table 2. Results of rearing experiments of juvenile flounder, Paralichthys olivaceus in various sainities.

The ranges of water temperatureure, pH and dissolved oxygen during the rearing period
~ were 155~185C, 7.3~8.2, 46~6.8 mg/¢ respectively.

Salinity Days of Intial Final Daily increment Survival
(ppt) rearing Mean T.L+ SD(cm) Mean BW+SD(g) MeanT.L+SD(cm) Mean BW+SD(®)  TL{mm) BW(®  rate(%)
33.7 63 8.75+ 0.58 6.97+ 114 15.72+ 240 4761+ 2037 1.10 0.65 86.7
270 4 " " 16.15+ 292 56.48+ 21.01 117 0.79 86.7
210 " " 4 15404+ 2.30 4757+ 1842 106 064 933
150 ” " " 1475+ 1.97 4253+ 16.32 0.95 0.56 93.3
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4584 BEE 270 ppt E7F 2K 1442 cm2X EFEHEKED KRl BiFste BTHE(63H)AE
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Fig. 6. Growth of juveniles flounder, Paralichthys olivaceus reared in various salinities.
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DAYS

Fig. 7. Relationship between rearing days(X) and total length(Y) of the flounder, Paralichthys olivaceus
juveniles in various salinities.
33.7 ppt group : Y=8.8109 + 0.1104 X(r=0.999)
270 ppt group : Y=8.6797 + 0.1208 X(r=0.997)
21.0 ppt group : Y=8.4081 + 0.1052 X(r=0.990)
15.0 ppt group : Y=28.4409 + 0.0995 X(r=0.990)
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