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Basic Studies of Problems on the Propagation of Plaice,

Paralichiys olivaceus

I. Acclimatization to Low Salinity, Feeding
and Gathering Behaviour

YosHINOBU YAasunaGga? anp Yuichir KosHiisHI

Abstract

Basic problems of physiology and ecology of plaice juveniles, Paralichiys olivaceus, were studied
by means of laboratorial experiments. First, tolerance to salinity change of sea water was examin-
ed. Juveniles acclimatized themselves to low salinity and survived for 24 hours in 595 sea water.
Second, feeding habits and food demand of them were researched with rearing method in water tanks.
They ate food most in first one hour after beginning of feeding. The optimum water temperature to
their feeding was 20-25°C and they demanded about 4-79; protein per body weight in a day.

Then three types of model frames were set in the center place of the water tank to examine how
strongly they have nature of gathering to fabrics in the sea. However they didn’t get near any type
of frames and it was suggested that nature of gathring to fabrics was fairy weak as compared with
those of parrot bass, Oplegnathus fasciatus, and black sea breams, Mylio macrocephalus, as control
fish.
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Fig. 1. Plane blocks of the water tank figured on the pur-
pose of the experiment of gathering effect of fish to
frames. ‘O’ indicates the center of the water tank
and ‘1-4’ does number of blocks.



— 20 —

/qp/ ‘\20 ?
. 1 T
& o )
\/qf) ™ ©°
@ ﬁl i
\, =74
B

Type A
F2R FDOSRERAREAEED

Fig. 2. Model frames for the experiment of gathering effect.
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Fig. 3. Relation between diurnal survival rate of each size of juveniles of Parali-
chtys olivaceus and concentration of sea water solution.
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Fig. 4. Percentage of number of individuals which ate food among total number of
juveniles of Paralichtys olivaceus which survived for 24 hours in each concen-
tration of sea water solution. Salinity of 1009 sea water solution is equiva-
lent to 33.4%,.

F1ER b o APMHADY A KGN H I KIREE & REY D AREEEOBR.  100%
7K D5 551333. 5%
Table 1. Relation between diurnal food consumption rate of various size of juveniles
of Paralichtys olivaceus and concentration of sea water solution. Salinity of
1009 sea water solution is equivalent to 33.5%,.

Concentration of sea water (%) W. T
Size (mm) 0
20 40 60 80 100
T.L. 10=~<15 5.02% 5.26 4.49 5.12 4.50 28
16= ~ <30 4.95 4.91 4.91 6. 67 6. 05 28
100= ~ <200 3.47 2.60 3.97 2.97 2.72 20
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Fig. 5. Changes in deburrowing rate of juveniles of Paralichtys olivaceus in the de-
positting stage.

F2R FEHMe 7 AHFRDEATEBDER
Table 2. Average diurnal deburrowing rate of juveniles of Paralichtys
olivaceus in the depositting stage.

Range of Average of
Stage burrowing rate burrowing rate
A Terminal larval stage 2.2~ 8.9% 3.9%
B 1day fry 18.3~53.3 43.1
C 2days fry 38.3~78.9 64.4
D 3~5days fry 93.0~100 . 96.5
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Fig. 6. Relation between deburrowing rate of juveniles of Paralichtys olivaceus in the
depositting stage and size of sand grain.

B3R KHEORERNK (A~C) AlCHI-EEERAD 6 FfH
Lhe T ARAHERE ATOMERREZ1 & Lk
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Table 3. Predation by each fish species to juveniles of Parali-
chtys olivaceus in the depositting stage when number
of juveniles eaten in pattern A is fixed at 1.

Fish A B C
Hirame 1.00 1.11 1.00
Kurodai 1. 00 0. 69 0.55
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AAREBHEEZIVTROY 1 I\ THIITABEOMEAN A & D b1 B b oA
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HEY D OEAENEEL Y1 X, KR XOTELT 52, FORKEY /RTKBEEY A
REHIFFFHBLT20CH, HDHVIE2BCIZISDT 5. IAMEIL 150mm £ THY. 6~6.6% D
HEATH DO L, 150mmLl Liciss L1.9~3. 9% TE T Li-.

F7z, TL100mn ¥ TiLERD30C TOMNEL R KMED 79~97% 12 £ D% /R LT\ 7
okt L, TL100~150mn TIL 2B LT26%BEDME L /e b, 150mm Ll Fic /e % & iEA
PTlehiin feok. EKEHD 10C TIXIRIEZ DM OMHEE A A B, TL 150mm L) - Tiifk



— 24 —

Stomach content weight per body weight
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Fig. 7. Hourly changes in food consumption of each size of juv-
eniles of Paralichtys olivaceus. Hourly consumption is

indicated with percentage among total consumption for
24 hours.
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per body weight of various size of

Time ofter beginning of* feeding juveniles of Paralichtys olivaceus.
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Table 4. Relation between diurnal protein demand per body weight of various

size of juveniles of Paralichtys olivaceus and water temperature.

Water temperature (°C)
Size (mm)
5°C 10 15 20 25 30
T.L 10=~<15 0% 0 3.14 4.94 5.14 4.38
15 ~ 20 0 0 3.70 4.56 5.01 3.96
20 ~ 25 0 0 2.57 3.54 4.58 3.87
25 ~ 30 0 0 2.26 4.02 5.80 5.61
30 ~ 50 0 0 1.83 6.58 6.27 6. 05
50 ~ 100 0 0.37 3.60 4.41 4.73 4.77
100 ~ 150 0 0.70 3.20 3.93 6. 00 1.56
150 ~ 200 0 0.83 2.87 3.89 3.37 0
200 ~ 300 0 0.75 1.65 1.90 1.77 0
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Fig. 8. Movement of junveniles of Paralichtys olivaceus after release into the water

tank. The line with white circles indicates the movement in the water tank
where sand grain was put in. The line with black circle without sand.
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Fig. 10. Movement of three species of fish juveniles after setting of the model
frames (type A) at the center part of the water tank. Explanation
of species is as follows. @ Paralichtys olivaceus A Mylio macroce-

phalus W Oplegnathus fasciatus. @ setting of frames © without set-
ting.
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Fig. 11. Movement of three species of fish juveniles after setting of the model

frame (type B) at the center part of the water tank. Other explana-
tion same as in Fig. 10.
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Fig.12. Movement of three species of fish juveniles after setting of model frame
(Type C) at the center part of water tank. Other explanation same as
in Fig. 10.
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Table 5. Frequency of movement to each block of three fish species.
+ setting of a frame — without setting.
Ishidai \ Kurodai | Hirame
Tvype ?11131511)2? Setting

- + - + - +

1 0% 83.3 0 10 0 0

2 0 0 0 0 0 0

A 3 0 0 0 20 0 0
4 100 16.7 100 70 100 100

1 0 100 0 100 0 0

2 0 0 0 0 10.0 0

B 3 0 0 0 0 0 0
4 100 0 100 0 90.0 100

1 0 100 0 63.2 | 0 0

2 2.8 0 0 0 2.8 0

¢ 3 2.8 0 0 0 2.8 0
4 94.4 0 100 36.8 94.4 100
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WECEIE A, ARG R U e 5 2 OAPRHRMC B 5 B Ik
FHIAT b T B 2 I H O AL T Tlklo\. v 7 AR S350 4 ikl & Dk
et & D RHIBIER Z R D 1 R SR oD A R SR i & DR A4 0 A2 E B D R &t e ST
5.

HEDOEREY D AEPEROHIRE S XIS T D75 v 2 by, 22 bV, BBHIEN VB
ADAPEROIE SRS ED T —~ LIZIEREKTH H, SHRCOBMEDENIC KT 5 Hfk
FB:OMNL E R 2T T — 2 — OFER R RO eV, F i, BTE O MRS & D BPRH R o
WU KSR 2 D M A X 2 MEBNE D B L DD, 2 LRI D D LB b A& %t
KL LTk, £, KidDZEATERA—TE LT 7o,

T AT AR PERERES, B 5\ ks, RECE oM R 7 GBI B 5 2355
JEEH D B KB AN DWW TEEMC G LBl i Sy, & 5 2 OEMEOJIEG Ik
b 7B ARV E AT OVBEF AR <, ZOWEIC A O e A SR A AR A OV LT
DEREAHERT D EDNWNE T h D, KRETIET VT S 7O EREE A4 X6 & L
TRV, b F 2 VHHEAITE 5 X 5 REIRERIC UTHM Le. 4, AR OWTLA
IR ] =P AT BRG] &\ O NI IL D CRIG12M ] & Ui, MARSEEREEEE & KRBT & T
5 2D HMHEAILEDTL 5 2 X TFHERS. COMELRHI/NT 5 720 T KRBEE T o
FEATE A FHENE T 2 0y, KRG R RRBEENCE ST 5 HEH R ELE LT LERH 5
5.

SRR X5 LT 2 OEAITE X LK 20~25C THO L L iERICS 2, TL 100
nmE TUE30°C &\ 5 K T b I KR AT 5 D T70~90% DIEMIANZRD BTz fih B gh i ik
Mg < b fE O WA S B b o,

72721, TL100mm% = 2 % & 30C TOEMIA0% ~ 0% &V kb, s TL 10~50mn
DA A X TEHEER L2 7210C T T inb i 7 HEh i 5 RBRBIIC )3 Tix
FRlR N D SRE IAME N L, A NS IS E DI B 5 EE 2 BRI L 5.

feks, HEMERIE, HAWZ Y 210k % e 5 2 OFEEEME S X OCEB KR 2 Jtisc
£ R30emiCHET D FCICET HRMARETIHTL & LAY D 1,072.49 Lich, chixf
B15% DEEA D AT 5 ARNCIRE 4% & 7,149.39 [C/ch. 28 30emd v T A (LATE 255
g THHDOTHREIRILT,149.3,/7255=28.0 L7 %. Ticbhh, 45 15md e T 2 53 30emic
755 E CIALISS DEAE Y AT LR AED8HHF ENTEETHZ Licks. 2L, K
R COMAE, PRI RE L ORI I RA G N E R s ulfetErn s v, fFkohs
OFFCB LTI Bl 0L LEL Y (B5%).
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EOE b7 A0KKMe o RKAH (T, L10~300mn) % TO AREAHERE (c)
EREAEAENGE (d) OFFEAL AR (a) FICAEENKE (b) XX
BT e & AU E
Table 6. Example of computation of diurnal protein demand (c) and accumulated
protein demand (d) according to growth of a juveniles of Paralichtys oliva-
ceus. Growth (a) and water temperature (b) were quoted from the reports
of reszarch in the central part of the coast of Japan Sea.

“(a)  (b) () (d)
) Protein Acgumu-
Month Growth hﬁﬁatgﬁﬁﬁ?p A (@) () (o) (@) (a) (b) (¢) (d)
eachmonth consump-
(T. L) tion
Jan. - - - - 150 13 13.47 118.20 250 13 69.18 619.93
Feb. - - - - 150 11 10.05 128.25 250 11 45.05 664.98
Mar. - - - - 150 10 7.46 135.71 250 10 40.22 705.20
Apr. - - - - 160 10 8.72 144.43 260 10 41.40 746.60
May 15mm 13°C 0.028 0.02g 170 13 27.38 171.81 270 13 79.98 826.58
June 30 18 0.28 0.30 180 18 53.27 225.08 280 18 111.18 937.76
July 60 22 2.87 3.17 190 22 69.63 294.71 290 22 134.63 1072.39
Aug. 90 27 8.24 11.41 200 27 24.03 318.74 300 27 83.95 1156. 34
Sep. 110 27 14.19 25.60 210 27 27.72 346.46 - - - -
Oct. 120 23 25.49 51.09 220 23 58.74 405.20 - = - -
Nov. 130 19 23.84 74.93 230 19 68.82 474.02 - = b -

Dec. 140 15 24.80 99.73 240 15 76.73 550.75 - - - -

77, FHBMAHEK 4 B TARY 0 NSRRI EARBCE LW e L, AR
YA R Ko ThL e b, TL 20~25mm o /NEMEACLE 3 Z ik, TL 92~120mn Ti310% i
HhERAPRTOMNRE L T2 T D, KRS FToe 7 2 0 NEYE ORI
Yie b o TL 80~130mm T 3 % itk & bk (Zekids 1980) , AEBCHIT % TL 90~
120mn T OFI10% &\ SEDIFIFE V5~14 104 % . A bRt Lo T8 b3 5 et » 5
59D, KRG FTKBIEBRIC BT 2 AR E CHETS 2 EXRETHD o LHENZ
hab.

723, TL 20~25mm 35 X O 100~150mm O (AE 4 H [ RIHEAT R H B SR HIRE L
THFNFENT6.3% & 37.5% & i, Lich>THREAE /ff i TL 20~25m T76.3,/
3.0=25.4, TL 100~150mnT37.5,10.0=3.8&7c%.

4. KpELEPADRY DOETT

b I 2 REM A S & UCREERAEO W A FEN TN T D0 e T2 HD 0 EH LA
B BN DF H O E RIS 5 FEBN ML O B < BThV (BHOKER, 1977).

A AT AR E LTHRBEDL T DOFRORE « BehkRDDH &\ 5 HENIHELD R
ERPRHE B D IR BN A L A R &3 & S IERVIBE IR E 2 Hhn NI 1977).
SENIHZEDOHRERIRE LT 7 2 DHBHECH D O HEHY EORBREHR LTV % 0 5HEHA
B HITEE RN e FIC Lo T DT,

AFEBRTRMERE R LOTEHEDOEN D e T 2 DEWCHE Y O EBERY EORERT
LN DN FEE G L DOMNBBIR TR E EEo%k. SIS LT
FHODEHRLA VA, 7821 bRNTRELINEHFHIZ EAER ED BRI D IS
LWeES2 X5, it L, Wa AR\ KT KRBTSR 52 BI1a0H b, BA
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HE X 0 BRI ~DOF DO EREAKRE bRl H 5 D TERER» B & 7 2 i
MUK AREED BT DO BN E O o LM ETE L.

LT AGHEROARRRATCE W TRAS T S O FBATART S v o mA (BIUKHR
1972) b H Y, SHASEIOEE L D KMOKMED 2\ 24 b L DG LAV, fiko
MR RO L AbETe T A5 5\ 3 h VA Fa xR & LR ADE # 4t
TAHRLENDAS D, CRHDEFPLNCT S LI IO THIEDORED 2 VIR A, FiG))
o —FEOMBREL R E A .

ke s 2 gffe o5k, 1B, 0O (TE), Lol ARKEENS L UMb R
B Ex D FCHELEEN A LMY LB, BitETRok. v T A4 A
JEF = — X RTHEETHH~EA, 7<= %L BRTHRTIRERL I A0/
W SEBRARE O G R S IR AT R A TR T 5 L TA Bl BE LN SRR, BHD W
VR AR, REL L O i COMF R O E RS R T h b,

Kz Biedhich, v A%t LT HiBERBRESnZEv v 2 —c#lilh LR
BHEEBIS, HRXEREMB NSO ®kimRS, BRI THEICHE L ET.

X ik
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