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Summary

The studies a secret were hatchry rates of fertilized egg) salinity
tolerance in various salinities of flounder, Paralichthys olivaceus
" larvae and comparision of growth in various salinities by the recicu-

lation system of flounder juvenile(T.L 8.75cn) in the Marine Reaserch

Resorce Cheju university
\

1. Abova 70X of survival rates in each stage fertilised eggs to lar-
vae fish exposured in various lalinities range were ax following:
Pertilized ggj 8 33.70 ~ § 40,21, Newly hatched larvae; S 20.66 ~
8 40.21, Juvenile 10 days after hatching; 3 27.20 ~ & 40.21, Young 45
days after hatching; 8 20.86 ~ S 40.21, Young 200 days after hatchung
; 8 7.60 ~ 8 40.21,

2. Forty five days after hatching, young fish ghowed high resistivity
to the low salinity. All of them were dead after three days when they
were exposured in salinity of 8 14.13. However, they were all alive
for three days in that salinity after tame them to a salinity of 8 20
.86 for three days.

3, The growth for rearing period(83days) in various salinities by the
reciculation system total length 16.16cm in 8 27,0, 15.72cm in control,

15.40ca in S, 21.0,.14.75ca in S 15.0, respectively,



., Daily increment of rearing periods in various salinities were 1.17

in 8 27.0, 1,10m in control, 1.06am in 8 21.0, 0.95mm in 8 15.0,

spectively.
, Various salinities in the during its rearing for 83days, that the

“lationship between the days of rearing(X) and the total length(Y) of

venile were as following:

ontrol; Y = 8.8109 + 0,1104X (r = 0,9997)
| 27.0: Y = 8.8797 + 0,1208X (r = 0.9974)
. 21,0¢ Y = B,4081 + 0.1062X (r = 0.9992)
) 16.,0: Y = 8,4309 + 0,0995X (r = 0.9901)
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Y 2] , Paralichthys olivaceus (TEMMINCK et SCHLEGEL): 2 & 600mm?t 2|
RESHE AMMEAN ART @HEAM gx|psiel AA de 4 3w,
- fEtEk i mect. _

CgaE mEel WEI ol Fotd MME MKAY 7Y [T R
wigen B BEM HHA AL MUl BMHTA MMEE FO0 T
WaR, HEAEY EHEKEA o2 2R Wy Bt of A B L concretedf it ol Lt
canvasiiizol S1% LRM EEoT BEN h2 dr EEY &Hg HR ‘.
el shiteltt.

Yzle] ATREE ®WE(1933)0) A%t X & HRED Lk HEY¥ (1966)
o a8 ATREAM KE7A £EL) 2RE WY2IA 1970 & o
SoME ZRAN WEE#RS HemerA BT ERY MiTHA n
£ BAAME KEKAY REAEH KBS TRy Bl o023
th.  SelvadME RS (1986) o5l ATHM RERT KHE
it EEERY BARRK, pEEATSo AN U RE ol FoH
x| sHiol fo#py MR BRE=W MM NAE up#stA 53
t}.

wEme Y F - A Rl WY WRTAME 92 Zmonel
i BEMIRE (KK, 1971),) IR - o) B iR (K, 1975, 19
83; kARG, 1980; GEF, 1973; A, 1983) wEM I BLEBRT
MmaD BATMS R PE, 1989), AK#GEE ol Clupea harengus .



AT YEE 7t Abvl, Pleuronectes platessa gRel &S EMNMME N (Holli-
and Jones, 1967, 1969), M KEHE o K#aER Zhavl
§8 B’k (Holliday and Jones, 1963, 1967), KBHE Mol MoK
1liday and Jomes, 1965), AF R 2 ol,Clupea pallasi 8 XR#E
bul, Palaphrys vetulus. SF% W meol ©y EEH  (McMynn and
.r, 1953; Alderdice and Forrester, 1968), @Al WEMI RER
{ ul2l: E%(Blaxter, 1969), R AR mey 7 BMme SEEN
B (#,1984), KPHEE Yoist U § Pagrus pajor- £ BiLA
1 AxE @5 %% (Alderdice and Velsen, 1971; Apostolopoulos,
'6),%01,|Lateolabrax japonicus & B 5 # ¥t (Huang and Tang, 1988)%
kel #WE7H et

fus Fd 16 ~18C —EY KEH MR (S: LITHM) s 20

s NEEY MTHEAS B BK7 TR wtel AEH14C BT
EABML o 8Y 25C LLES WAEMA HTEATZ o 37 o
miAks HTRAS RA@MAZEN —ED AETFoAN Bl TR
Az o TR MFRET S 20 ~S NEEE ) $T M
5] s}7] e EMS MTHAET AR EAL MEEEl BAS
MEHA A% MEA clsld FAYL B WES dol ¥4 AUt
teb M & BRAME —EY KE REA AXNT HRBAK 2Lt BSR
s} e mTFRAT I MEEE Y BR w AR FA U
= aiete MY Sistel @MAMEA ©tE YA £@mone Bix
L7 Bme & RERMA o2 EARKEE RE, mifst: & W7

-
-
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II . A4 % RN HFEE

gx SMOS MAME e BEXY WS R KREET @

ARMe WA Sistol 1988 58 MMABE WEHEA A EAcon-

Ccrete AMOIA HEY MM ~ 5K $H ALHMRA BR&A o

oS EM A7 FMHY BLE - BRAE MAsYen, HHRENT BA

o EMIEES EY RES MKor) sistol EAY RMME ¥ HRA
o BiE MABOM 1988 £ 11400 R, WA BAE FAS 19
goe 17 3E e 1989% 38 18H 72 63EM HWHME Wt

1. MSMET MR BEXRY BLF BR BATRE

'

MAREA ohE ML) BILRD BLF - #a) & RRAK B9
WMy WESH? Itk s 7.60, S 14.13, S 20.66, s 27.20, S 33.70, S
33.70(control), S 40.21% & TRHWE EHstel & MAMMANE MO
s 0% 100K EESHol SARSM EARE7HR S WRERI FLXS 68§ i)
obe WA AT, WLE®S FRE 0% S0RY, Wi 108X FAS
20 % 100@+, 458 MM 50 % 208+, 2008A BMc 1002% 5
B &% KAETY 8 EEM vtk e AMBE HKt AR R
o},

% FRcdM RBRES @ORENT 4 Rt FHES Mok
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2. BAMEN R KK

% HAMEAN BHM AT 0= R REE NENY st 2
£ 8.75ca(ME 6.979)H+: HAE & MAMEINI X 15RY KF
of EWsaATt.

ABYFE ) MM, control(S 34.0), S 27.0, S 21.0, S 15.0% & WM
2 R2Estden, RBMAME Fig.lddAMel o] & MAMENT MAE
By of = UAM(85 X 30 x 47cm, Ak 1000 ) 2st P.V.C.RSZ Mt
$ pagAIe] @AM (50 X 20 X 35ca, Ak 300) 2T ME MEP 2
& ARt % M pumpd FIMSt EWAE 10 18EH WEAZC.
MAHHE AZ(EE 0.5~ 1.0m)3 ZAKRY HME EAsIY2H,
FRAFRCD {7otgdct. TP @HEAS KE#FE S5t 95w A2
E 2% HeaterZ® (st MEAE MEstdct. HBfMd KBEY YYo=
MM Fitel,Amsodytes persomatus .9 B0l S MIPY BHE Vitamintl
2 BAtto ME? moist pelletg Y27 HPY 2712 VE 1H
3@ #Mstlct. AWMY BAM WS- —@Hvuic EMMN2E 179
ﬂl,‘ﬂt*% £ HAENET WNEY AFKE 2R XAsHAct.
S AKE BB 450 10853 X sl K@ 0.1°C 7242, (&2 [
i B, CHE AN MEIF BALE AARAKRA 23l RELE
(615)2F MMstd 2, pHet D.Ox: 2B7H 22, %ﬁél MK 2087
4oz MESATL. '
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1. EAMES MO XY MF - #Aa] BFRE

5 MAMES TMI KMXs MARMIE ehaD Fig.2sh Frh.
EWSBES S 1413 FANE S SH AR KRR 29 ~ 71X
govl, WRMLAS 280 KR AT ERBA(S 23.70)8 SHAR
B (S 40.21)o0 A = BH{LEs7t7) 36 ~37xe] HEAKE 2A°w, S 20. 66et
M 85x0] GRAXE ¥4 AATH.

MARET TME WLEE U Fig 33 2ot

S14.13 TS EMAFMEANLS 2380 0zttt S 20,6604 FLE
o] 163AT T2 EEEe AT, ERHAY S 33.70% HESME
S 10.21004) BLX 63 ~ 64%2 P HHMAME, S 40.21004 2 REX
& 7% Urt.

mE RS MARES MLE - EMe EBEE Fig.as 3t
MLER) FME S 14.13UTS EAMEAMNE 248MLE LBE
SOXLAIF 2 S Qert, S 20.66LL Lol 4887t xl ERE LS 80xLL Lol
ocl. %3] S 20.66 ~ S 33.700 A+ MEFRE (S 40.21)2TtE AR
%o Eatth. Wbt 108M FRAME S 14.13F ) WAAM 485
MMl 280t RIS e, S 20,6600 4 % BEo] 193X FotAch.
Bt 45HM MEE S 20,665l LM EREo) 95X ESE thEhutrt.
5 REREH WARMES 2403 4680 EBMEE b Fig.
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;Fig. 4. Survival rates of rearing experiment of the each stage

flounder,

aralichthys olivaceus . in various salinities.



L A A a A P 8 o
100 ° ¢ <l \
%6; :
x
ao S /9
3
- X - day after hatching
60 F - O - 10 days after hatching
- @ - 45 days after hatchin(‘ -
40} - A - 200 days after hatchini
1
o
0 20 }f .
Y After 24 hours
o .
. 1 1 1 1 i i
d' 2 a A 0O 0
? 100+ a a
ol o«
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Fig. 5. Survival rates of the each stage of flounder, Paralichthys]
olivaceus. larvae in various salinities.
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Salinity,

20.886

.14.13

33.40 10
27.20{ 18
20.66[ e
14.13F - @ - No. of survival 14
7.60k - O - Changes of salinity -2
(o]
33.40—e—¢—¢——+—0—0—0—0—0—¢ -{10
27.20} 18
20.66} 1¢
14.13f 7
7.60} 12
o
33.40

27.20

7.60

'33.40 _ -10
27.20 -18
20.66 |- e
14.13} 44
7.60} -12
1 | ] ! 1 o

(o) 2 4 6 8 10

Days of rearing

Fig. 6. The rearing experiment of the flounder,
Paralichthys olivaceus s on the 45days
after hatching in various salinities.
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4= gmge U, Wikt 45BM BAE S 2066l LANE ERE
o] 95%LA kol gitt. HE{btk 2008 HHE(15 ~ 20cm)E X HREAAM &
E£S 2 MARE RREAN 280t £F A

R EAZIA Y EHES BEERS FARE S 27200 LS WA
oA 80xLA kol Witk 20087 HMmE S 7.600 EMAAMNI SH7A
A st oct. '_
FREAAN BEIE AIRES $39¢ do AEES 271 2
o BLi 450ME BEE HEos NED BEE Table 13 Fig.63
zeh. ERfEK (S 33.70)00 A S 27.20, S 20.662 % Mikm2E F3UA
% MAMETCH M EHRATE S 14,132 $2 e AREL 100
24 EEMS WEEH BAkS stRot EREK(S 33.70)4 4 A5
MEE7 S 13% T stol 520.662% ¥A3E AL KFEHR HLA
RSt EMIE e MAMEETL S 0% k22t S 14,132
BT RED RS KAER MR 2K RFES AT,

2. MAMEDN BA KK

Bmo MoMER KES L#gstol sisto] msaw;maa:gz 636 i
FEY LR Table 2 8 U, HAWMMBS KEL2 15. 5 ~18.5CH
3 pHE 7.3 ~ 8.2, D.O.& 4.6 ~6.8ag/0 2 W AT,

Hme REAN doiM: ERBAEZ 15.72c0 (HE 47.61¢)2 A LS
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S 27.0@7t 2K 16.15 cm (M®E 56.48g)3 [EW#AK=2ct w3tond,s 15.
O~ 713 KAt A, MHEMM+ S HMBKR S controlm~} 1.10ms, S
27.0@ 7 1.17am, S 21.0E~} 1.06mm, S 15.0[ 7} 0.95m3 S 27.0[E 7}
73 BiFstR R S 15.0!57} 7t EMSH A, ABK L 86.7 ~93.3%x &
T HWE7 Jmusdct.

MomEA ot BRe HFHMMAY 2R KRS Fig.73 Uct.

7
6
14
o
i)
e ont
'2 ® - Control
- 8 - O -s217.0
S : - A -8 21.0
g - A -5 15.0
5
11 l L]
o 21 45 © 63

Days of rearing

Fig. 7. Growth of flounder, Paralichthys olivaceus

Juveniles
in various salinities.
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increment, mm

Daily

1.5
1.3
.1 ‘:
0.9
- @ - Control
- O -8 217.0
0.7 ervierty Sirkhnl
- A -8150
0.5}
1 l I 1
o 2| 45 63

Days of rearing

Fig. 8. Daily increment o{ total length flounder,
Paralichthys olivaceus juveniles in var-
ious salinities.
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@ - Control
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-a -521.0

| - A -515.0
T 1 ] ] l
o 21 45 63

Fig.

Days of rearing

9, Relationship between rearing days(X) and total
length(Y) of flounder, Paralichthys oliviceus

juveniles in various salinities

control
S 27.0
S 21.0
S 15.0

HE ¢

Y
H 4
t Y

8.8109 + 0.1104X (r = 0.9997)
8.6797 + 0.1208X (r = 0.9974)
8.4081 + 0.1052X (r = 0.9902)
8.4109 + 0.0995X (r = 0.9901)



% HaREAN RWME® 21 M7 2 & controlE”t 11.21cm, S 27.0
B> 10.98ce, S 21.0F >} 10.27cm, S 15.0F 7} 9.96cn 3 FHHEAKZH fb
SME kol KES BEFSHAANT, T 22 AMEE 9.96 ~10.98cm %
SE{isholth. 45N LElE S27.0EV 2K 14.42mFT M EE/AEZCH K
Eo] BiFste] R TH (630 )+ control® 7} 15.72cm, S 27.0E >} 16.15
cm, S 21.0E >} 15.40cm, S 15.0E~7} 14.75cmE S 27.0 7} 2} % BAF St
91, s 1507 713 EEstdch. AMBEERS AFHMANE detu,
Fig.83 Zth. MMM 21EM7txE E%@AS S 270N 1.17
s, 1.06am= A EFFstgict. 45HA2E L S 27.0E% 7HY REFHAR,
FE#HAS S21.08+= 1.08am, 1.06mm3 v &g o gTRAS S 21.0
Evh 1.40m3 7% RAFH 0D s515.00F JhY KMt

RAEK (ol w2 & MAMEY H& 2R (VAL WKEE BNE
g o2 et ™ Fig.99 Zth. controllE”} Y= 8.8109 + 0.1104 X,

S 27.0B”F Y = 8.6797 + 0.1208 X, S 21.0B 7} Y = 8.4081 + 0.1052 X,
S 15.0E 7} Y = 8.4309 + 0.0995 X 2 A S27.0% 2 7| &7 Ael 72 =
A vetten, ABUME MIMED H& KRS T - testiR 95X
o HEAMAN HEEY BEsA Ao,
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Mgk HMAMES MO 7 REM) SEZERBENI WHst B

g R - B BES v o tobita £FE EfHA 2coH(ER
%, 1989). '

WAz ESD Se 8o MEol AMS ¥ EL WK hEEv =
2 ozt gol upet MBI PHIFLE hrol T, | '
®a (1981)e Yxle] TMES —mEAKolM #He wAT @H CL 18
%oAME LTt Cl 19%LAEoAA FHS vebdor2 stglen, ®XK
(1975) & 92 ZHIFS) BWLAEY MIMES S 23.4 ~ 550.72 #
& b glc.

Holliday and Jones (1965)& AFIE®E *olfiol M MEA & FX
o) Wil N S 20 ~S BEEAMNE 52 FEE LhetR2 S 12 LT
M 7o Bkt ol Tl A gtend, EEM H AMAMES BK
L s 34pitkolm, SITLATS EHAMEAMT BROMY KEE 22
sto] $4 (1981)°] #M4 el MAstct. 3 McMynn and Hoar (1953)32

|

AF g B2, Aldredice and Forrester (1968)% XEE ZhatviH 2
O palaphrys velulus ZHEPe) EHEREA BT HEIHM = B
M WA Aok @WEst gk, & HREAME s‘%éﬂﬂﬂ 3%x E
kol HHAEA(S 40.21)0 ] & B(EXRE Vet S 20.6690A
FHEIe — 3ot hRol WAE RE 4 Adch. EEFS 34 Ml
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East: Bgol vttty WY SIS Zolo] B0l Bk sV BRES
of EHEY HMERS 23T ERFAMNE 5 i2hoel N wER
g 2ol e 5 Al BLE®R FRE Mk RER
ol Mmste 2oz 2o EMAd A fttol EasmMol ol 22 X3t
o, mASMEY BAAMNE WEEo st

%4 (1981)8 Y2 B HAHMEAN S 4.3 ~S 52.7° BR¥EEY
Mooy 3¥sl £Fdvce stgew, Fk (1975)& 9 fFéel @8R
gl e EoREe RHAMN REYSFS E@F, 5 43.0~S 23.3 9 .
dAkolA 80XLA LS ABmEE Rty BE shut gth. F HRAM W
(LE® Fme 4£B®e S 20.66 ~ S 40.2144 BOxLA kol R ow, Bk
# 45H® Mmel AERBREDE S 20,6600 oA 90xLA Eo 2 M A& (1981)
3} ek (1975)2) #% st Musk AT

% 2} ¥ (1986)% A E, Mylio macrocephalus * HiLE® F&a+c S 14.13
AME 4sEMZI A EREo 8xAAT HE ¥+ F Aol uy el
el Nty st & BiRAM A— B2 9 X sk BT - o Rcd
& et T,

Fape KM R g B BLiF@el KEEY @Rt
REEae lExKte Tl & HREEAM Bl 5 i ¢t o) ez % el (Ho-
1liday and Jones, 1965)3 stui, W (1984) F@me SRAEAMS HEX
g, KW RE, CEWEFS BNME (chloride cell)lA it 2
o #E Tk gt

GEmS] Fe@AAY BEEISBARI HEA sl M %2R (1986)%
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WEe MY BRAM S 14173 MAMSIRE Aot ZM
oA S 0% ES BAER AT BEAT A4t REMEH

. wHEs e, AF BR MyBRSE S 1413 23 #e Wy 3 3l

v, a2 %, Fugu rubripes of Ti® ¥ (1970)2 @AM e S 5.07H4
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