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Fig. 1. Location of sampling stations in Karatsu Bay and the adjacent waters in 1980-84.
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Fig. 2. Position of the mouth sizes and the mouth

width of larval and juveniles red

sea bream.
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L: body length, W : body width, H: body hight, D: body diameter



U5 BICERERUZORIE 6 ~30M THREERX

PREIRR - v —FES AT, (B0t) 2MERLT

L (Fig. 1), =5 A IFHERITE aHER » F (O
130cm, {HE450cm, HA0.334mm) RUHER A » b (O

#130cm, {Hi&E450cm, H-40.526mm) 24EH LT, &

P LilEEE E TOFDHRE, BREROKTFAE (1.5
2.0/ b, 548 Lo TIREL:,

THEROEAEYM E L2877 7 F vid, BEOF
HaFAERCILEREESA v b (B40.1m) 2HWTE
EEL2 mP»L58ERE TOHREREICL>TREL
7z,

RIESNATER, 8772 bt BRETES
I210% =) S TEE L, #HSHsE T eEfic-
WTldek, O#F, O (Fig.2) £, SRSz
WTIIEER, 4 (R, #0E, #%5), RKBipbos)
W7T 7 N AT TIRE, T, BB,
HIEENEYREICE L w4 ARy, 3R
o 74 1FHERL, 285120 5 BRT2ETH -7z,

OnEE (08 i1, KHE? cfe- Thipss» 6 LT
Do B BRInE F TORS % FRREE T TR, BN
BE—RIELTD=FLEEX/2 2 6KDR

(Fig.2). BACSISBNOA, 45° 0 D%as ZRE
1100%, 50%, 0%& L, BAASEIN0%, 75%, 50%D
OfF#E, #h#h D, 0.75XD, 0.50XD & L7z, Mg
BEEE TE L AL 2 - 28 50lE 2 FEiEEE T T3HE)
L7z, O OWEORMICHE L= 1 FE i, &%
K EIhioe A THERL, 2850 5 B NERHMY 685,
AERHHIA99TR TH 272,

F72, HAEE S & RERIROT 77 7 b
DEF B, Fig3icm L8y F8IE L, &8,
Bivalvia larva, Podon, Evadne, Penilia, Gnathia,
Crastacean, Fish larva 7 Y2 oW CidfES 2 HIE LiE
fEe LTHD -7z,

5 R

1, FHEaOOF, DECETIX

1) OFOEL

1980~ S4sE IR E I = VMR D R EICHE
RO NEDELITOWT Fig. 4 -6 IR L7,

- 74 {FEAOBNE100% GROAW) D OER, <
FAFEROBREE L DICKE( LY, ZTOFHOREE,
>4 {THAEOEE 2mY 4 X 70.500m, 3 mm70,591

23

mm, 4 meCH.750mm, 5onT0.902mm, 6 noT1.044mm, 7
omT1.183mm, 8mnT1.181lmm, 9o T1.381mm, 10mmC
1.440mm, 11owT1.570mm, 12mm7T1.697mn, 13mmT1.527
mm, 14mmT1.838mm& % - T 3, EHAA®RIIL, 28
2 nmi4 X T0.750nm, 3 omC0.962mm, 4 mnT1. 061mm,
STl 245mn, 6 mnT1.344mm, 7anT1.556mm, 8 mm'T
1.457mm, 9 wmTl.626mm, 10mmT1.626mm, 11amT2.022
mm, 12mmT1.725mm, 13owTl,527mm, 14mom71.838mm &
ToTwnd, iz, PhOEEIL2E 2wy 1 XT0.354
mm, 3mmTQ.354mm, 4mmT0.424mm, 5 omTO0.636mn, 6
om C0.67%mm, 7 oo TH.778mn, 8 mmT0.820mm, G mmT
1.131mm, 10mmT1.245mm, 1lmmT1.245mm, 12mmT1.669
mm, 13mnCl.527mm, 14omT1.838mE Zr->Twd, D
L9 sk A, BhORE L FOR LRI~ 4
TFHERDR & & ICERICHRERERL T2,

2 FAFRADMORETSN O NER, 71 ko
BREELIRRKES LY, FOPHORIE, w7 A1Fk
BO2E 2mY A XT0.375m, 3mmT0.443um, 4mT
0.562mm, 5mmT0.677mm, 6mnT0.783mm, 7 mmT0.887
nm, & mnT0.386mm, 9 mmT1.036mm, 10em71.080mm, 11
omCL, 177mm, 12m0T1.273mm, 13w Tl.146mm, ldomo T
1.379mn & % > TV 243, FADRING LT 220
FERIIETER. £/, RAO%, SAORL LY
AR L RfRic= 7 A FERORR & & b IThiMEAs % R
LTwa,

27 A FHERORBIAE0% (FOA45) OO, =
FAFEROER L & LICKRECTY, Z0THOEFEE,
2 &4 RO 2R 2 ont 4 XT0.2500n, 3o T0.205
nm, 4 mnC0.375mm, 5maT0.451nm, 6 wnT0.522mm, 7
o). 591mm, 8 umT0.590mm, 9 amTO0.691mm, 10mmT
0.720mm, 11lnmT0.785mm, 12em?0.84%mm, 13mmT0.764
m, 14mnT0.919mm& 25T %, BAOSEI00%, 75% &
Wis E EDRRRIHES -T b, Fi, BEROE,
PO E PR OF L FERkIc> 7 A fAfEfRoREE &
bicBnEmERL T3,

2) DEOZELL

1980~B44R ICiREE B N w 7 A FEROBE IS
RO NIENZALIZ2» T Fig. 7 ITiRL 2,

fAEROOERE, O#FMgc~ 1 iHERORRE L &
bick&{ &), 2OEHOEE 2wy X T0.2300m,
3mmT0.288mm, 4 onTQ.420um, 5mnTO.559mm, 6 mT
0.65Imm, 7monT0.745mm, 8 mmT0.821mm, 9 mmT(.862
mn, 10moT0.815mm, 11omT0.9120m, 120mT1,050mm, 13



24

2271
Pray width mouth size
] max o max a
el e ave 0 ave ‘,’\
A min A min H
f
[ o
18} I \ /
¥
{ a /
o -|:':' /"'g‘:‘ ,'f
d - - ]
1.6 ,P ! K‘,
i N
. ’
R
14 rr’
I
!
i
Ammmup

10

Prey width and mouth size {mm)
“a,

0.6 |

AT A

2 3 4 35 6 7 &8 9% 10N 12 13 W

Total length {mm)

Fig. 4. Relationship between body width and mouth
size {(mouth opening rate 100%) related to the
total length of larval and juveniles red sea
bream in 1980-84.

1. 130am, 14mmTLl.450m& 7~ T 2, o5 k0
fEit, & 2m¥ 4 2 T0.330n, 3 onT0.530mm, 4 mm
C0.800mm, 5mmT0.750mm, 6 nmC0.880mm, 7 mmT1.050
mm, 8mnT1.180mm, 9 manT1.000mm, 10mmT1.030mm, 11
mmT1.050mm, 12omT1.100mm, 13mnT1.130mn, 14omT
1.450mmE %Y, REE EDICKE( T3, Tk
AR, £F2md 4 X70,.180mm, 3 mnT0. 130nm,
4 mnT0.230mm, 5o T0.350mm, 6 unT0.450mm, 7 omT
(.580mm, 8ummT0,550nn, 9mnTO.780mm, 10onC0.650
em, 11mmCO0.830mm, 12m0T1.000mm, 13mmnCI1.130mm, 14
T, 450mn & 7 ), SPEEO0E, Sk Oig & FfkR L &
BItRE(A-Tw5,
2 IFEROBRICE b ) 08, HiEOZ(LE L
B 5E, DROBRESEY, OEOEIZHESKELD

Prey width mouth sixe rﬂ‘
141 PN
)  max O max Y Q
* ave 0 ave ! 7
A  min a4 min i g‘ 7
/
1,21 P o /' e“\"‘ r"
» 4 F I 5
AN
o
1.0 ',,'
Ammmnd

o
]
T

Preay width and mevth size {mm)
2
o

6 7 & 9 1011 12 13 14

Total length { mm)

Fig. 5. Relationship between body width and mouth
size {mouth opening rate 75%) related to the
total length of larval and juveniles red sea
bream in 1980-84.

IZBEOE100% (BN 907 O OBRDOBATH B, FHHE
TSRO UEL AFORERIFREFLTH S5, FADSE
50% (BEEF457) »OFE OIFOREEIOEDF K
&by,

B EER100% (B HA907) oG OF & B OEORE
FEIET 2 L FHAOEMFED, 2R 6mT 4 X5
PHIOMFICERRE (2T B,

3) YR 0Ny 4 X

(1) HEENSEEHOAEZEL

1980~ B4R IZIRE I o= 7 A FHER O LB N
EWOHIEELE A OO, DEEke e
Fig. 4 ~ 7icm iz, £/, 2L FIEIS Fig. 3
o i o1 1 [ A

LIHERORABRIL 7/ FHERO 2K 2t X
©0.330mz, 3mT0.610mm, 4 mmT0.920zm, 5mmT0.920
mm, & mmTH.820mm, 7mnTl,130mm, 8§ mmT1.030mm, O
mnC0.730mm, 10mnT0.460mm, I11mm70.850mm, 12mmT
0.250me, 13meT0.780mm, 14mmT0.170mmE % Y, 4&Ht

2~TmETIEREE LEBITKEL LT {H, FD
BRSNS, ZOMEITTE, SeMEfEcd
AN BY, HREHRIET YEE T30, kg



25

1.4 Pray width mouth size 50r
[ | max a max n
vab : :‘\;: g :;: Pray length mouth size
-— [ ] X O max
E e ave O ave
A i
E 1.00 = min A
: /N
s _\. ;N i sor
= 4 % ]
- -—-0 o Y
> 0.8 o e
o ’ —
E ’/} D/ e g
H - g
8 06F [ P o)
£ e -~ =
3 F,-ﬂ Wag f E
> ok 4 e A'l" . T a0
= 04 - - P . a
E I 0’,"0, /A‘_,..e,...-.a‘ » -E
. y £
o Vs '/. -
oal o LA g \.\ g
! - £
o1r o.—-/ / \ /\ k: ’
R A
2 3 4 5 6 7 8 9 1011 12 13 14 -'..; .
(3 201 Ml —a
Total length (mm) L u
:
Fig. 6. Relationship between body width and mouth & o

size (mouth opening rate 509%) related to the s

total length of larval and juveniles red sea -~ _O/'
bream in 1980-84. s -
10t -
4
f"A—
1.6r Pray width mouth width A_--_A
v vy /'_'_—' \ A
[} max [} max o] ./. ,/
1.41 . ave o ave ’.‘ * b
A min A min ,"‘ . A/‘:___A/A\‘ I r
~ 2 3. 4 5 ] 7 8 g 10 11 12 13 W
E 12r Total length {mm)
E Fig. 8. Relationship between body length and mouth
FER | size (mouth opening rate 1009%) related to the
'.: total length of larval and juveniles red sea
g osl bream in 1980-84.
-]
[
-]
= os|
2
3
Pl ZOESRREE & IRBBICRIRT B ARG
* Bikld, BRIEOMURT Y i2ida b EEROHEE
a2 ZIRRICHEGEX SEMIH 5,
il - . _
a8 2) EIE kg & 0
e ,/\/\/\‘ (2) WHAGEPILEOMIRE et |
ol tuea a—t | W ) SAEMOEIE L~ 1 AFERO 0% &L DR Fig.

2 3 4 3 & 7 8 9 WU 12 134 4""6‘17?\‘].47‘20

FAFER100% (BIRAN0) DA (Fig. 4), TR

Total length [mm)

Fig. 7. Relationship between body width and mouth ORI, EEO%, B0 TEENTETH L,
width related to the total length of larval and T BMEO A L S R TIEE Y ¥ DIEEeaET

juveniles red sea bream in 1980-84.

H 5, BRAFETRFBER > THEITREL X - T
Wwh,



26

BANE% D54 (Fig. 5), FHREOELEYE, B
F13100% & alfRic Py A4, S NOETEEREETH
%o BRIROEERITREROETE D N FHEAET
Hb,

FERES0% (FNA45Y) D34 (Fig. 6), FHikE
DEREYL, BIHE100%, 75% & EHRICPEH OE, &
PECIRERERETH 5.

BABIEOFAEL, BAOETLIEEATETD 5,

(3) HEAEAEYORE S DIE

EHEMOENE &~ 4 RO OIF & DEMEZ Fig.
TimwLz,

AR X O, e MIE TSR T
H 57, B REEOAMIE, BKOEL 2R LET

WRLTBYEYEY)DRETEHATETH S,
(4) HEEREEDOHEER L DF

SHEMOER L7 A fFERO OB L OFEE 4
Zplic Fig. 812, EoiHEMOEEOBEZIME Fig.

3R L7, e ¥, Oikopleura D E S LBHERE L5
Wy 25, S TIHEE L Fig, 31cRLA2 k) Liftrs
e Uik & Lz,

BROER100% (BRFAE90Y) T, FHfkEaofiEm)is,
O, R hOETHETEETH 2, kRO
WNIFEE DA HRAARTIEMTEL (L ->TWw3,

4) SHLEPRBENOHIE

1980~ 84F IcHRE o= ¥ { IFEADHIEEAD
o B L 22 2RI & 4 fHAEYsitems (Cope-

poda nauplius, Invertebrate egg, Oikopleura, Podon,
Copepoda) D#iIEZ FHEADERIICFNEN Fig. 9
~14izR L7z, L3, Oikopleura, Podon o 2»wTix#
NENEERR, FEEHREE L TR,
(1) &84y

HILEAR 5 MR L 20800 FEiFEL 2Rk2
mT0.083mmTH -7z b DA, THBBEL & Liche
CRELCLD, £ 7T on THIF0. 304mmicE L 72, £ D%
ZHRRRRA T B - 72, FHRHRI2EDOFIHIFIF0.162
mTH -7z, BAFEILE 2mT0.33mTH-720 D
W, FTOBRBBICKE (LD, £& TonTHEIEL. 13mm &
E—2 #RL72Y, TOBITERMLI, —HiRMEIE
2K 6mFE TIZ0.0dmLI T TH 72585 7ok BT
0.06ml EZmRT LW EL{ - (Fig.9).

(2) Copepoda nauplius

H{H#F M@ Copepoda nauplius O #Ng L, &5 2

mT0.064mm TH 72 L DH, FOBBEL & i

RREL Y, & 7T THIE0. 22mE B— 27 oz L7
7, & ORISEREN % R Lz, EEER425E DT
15i20.091maTH -7z, —HBEAEIETIIEE 4 mTHE
IE0. 2o & ez L, F0BlnkL 72, 1B hEiE
(325K 6 and TE0. 04l FTH - 7245, 7 onLIBETid

N=892

E
E o
- o
£
=
] o
3 o
:

B
& En% |

"z s

Yota! length {mm)

Fig. 9. Change of body width of all food organisms
in gut with larval and juveniles growth in red
sea bream in 1980-84.

a.5
N=425

E 0.4 "
E 8
£ o
b Ghp O a
3 o 0 8 g
:~ o &ono a
] oa o
a oF

g | 18 | 1= | 14

Total length {mm)

Fig. 10. Change of body width of Copepoda nauplius
in gut with larval and juveniles growth in red
sea bream in 1980-84.

2,35
_ a N=227
E 8.3 <
[
- PEG A
&=
L
T B2 A
3
» B.15
[ ]
) 5
& g1
8.26 - T 3 T
£ 12 t4

Total length {mm)

Fig. 11. Change of body width of Invertebrate egg in
gut with larval and juveniles growth in red
sea bream in 1980-84.



0.060~0.160mn& SRR E WS -0z, 2Dk
I 3 #1722 Copepoda nauplius iZfFAORE L &
bICEDFIEESB BRI H -7 (Fig.10),
{3) Invertebrate egg
{H1LE P Invertebrate egg DFEHH A L, 2E2
no?0.09%mm, 4 omT0.164mm e 4 maE TUIR B ICfEST
BINLIzH, 4 mBlBETREEERERLY, BEEK
22712 @ Invertebrate egg D E#H ¥ 4 X130, 154mm T
Hotz, HRFA XL, £E5mE CIIRRICHE->TH
Uiz, ZDHBIDNDIHEETHER Lo, BMEmE
2R 6mFE T 090mE T THo722, £E 7mbllfE
{30.130mmL] ET# 72, Invertebrate egg OH 4 X
TR DR E & &£ b i Copepoda nauplius RIS
IR BEmICH -7z (Fig.11),
(4) Oikopleura, Podon, Copepoda
{H{LE Mo Oikopleura, Podon, Copepoda &g+
4 ZIHFRRADRE L & L2 2 DRIEY 4 ZOFEED A
LB H -7 (Fig.12~14),
2, HIEEROBEEY YA X e REdn 7S o b
YA X _
1980~ B4R IR E iz = 5 4 TR D AL A,
HHIR LA EL AN TH S Copepoda nauplius, In-
vertebrate egg, Oikopleura, Evadne, Copepoda @&
JEHLR & KRR TILER 7 Z v 2 Frgw Mok o T
BB LLFFEDOTZ > 7 b OFEMR 2 L7200
Z2ENENFig 15~ R LA A BIEER 7S 2 +
YFRy MIA == IHEI00um ThH b I/ 4 X
DT Z 27 b 2T LT 3 WEEEY S 5,
1) Copepoda nauplius
{H/LE M9 Copepoda nauplius Df#IEI20.04~0.42
mmth A ZOFEE T, A0 . 091na, 0. 06mnt £ Lz T —
F &35 24 %7 Lz, —H SRR Copepoda nau-
plius OFIEIL0.04~0.22mmY A ZHFEICH-T, E
#)0.098mm, 0. 1mad 4 ZIZE— F 208K 2T L,
HILE AR A v MEEICLBHK LY hE L
FIeZvTwaEY, Gy b roDiiidE2 3 E5REH
LEBbitd (Fig.15.
2) Invertebrate egg
IHLAE M@ Invertebrate egg M4 4 X 130.06~0.32
om A ZOFEH THEL L, 550 . 154mn, 0. 18m+H 4 X
e — F 2R/ &R L. Rk Invertebrate
egg D4 Z130.08~0. 22t 4 XORFEIZH-T, T
10, 155mm, 0. 18mmtr 4 Lice— FERE28EE R L 72,

27

DY A4 THBITIHT—F L Tz (Fig.16),
3) Oikopleura
HILE N Oikopleura DIBBEH 4 Z130.1~1.2
a4 ZOFETHEHEL, FHH%0.488m, 0.5 4 X
ICE— F 2R OM %2R L, Kkl Oikopleura

:f o ¥=62
2.9
8.8
B.7 1 fu] a
2.5 - o Bn
8.5 og 2

. QE Dog

0.4 gog o® a b
2.3 -

8.2 o

21 - B

Prey width {mm]}

Total length {mm)

Fig. 12. Change of body width of Qikopeura in gut
with larval and juveniles growth in red sea
bream in 1980-84.

B.7

N=55§
E a6 o
E ‘
-  B5
-
T o4 g Bo
=]
2 o o EIEJI:]
L3 ] o
21 Beo® B co, 8
a
[ N D o
a.2 Eé‘:‘: o o
8.1 T T
g a2 s "3 T g T

Total length { mm)

Fig. 13. Change of body width of Podon in gut with
larval and juveniles growth in red sea bream

in 1980-84.
.35 = T
- o
E a3 - o
E
£ 2.6
s a
2 a2 o o
> a
» o
a B.15 o
nﬂ
2.1 .
R . Y

Total length {mm)

Fig. 14. Change of body width of Copepoda in gut
with larval and juveniles growth in red sea
bream in 1980-84. '



28

DEFEY A4 Zi120.1~1. 7Timyr 4 XOGERicH - T, B
¥30.333am, 0.3naY 4 XI2E— FEFEOEBRERL:,
HEE WA R » PEEL D b REVWHIRXVT
w3 (Fig.17,

4) Evadne

HLEM® Evadne OAEEIE0.25~0.5mYr A X DEE
BT, T¥5770.296mm, 0.25mY A4 Zi2T— F2R-oflEk
#R LI, —JiRERO Evadne DFIEIX0.3~0.65
nuth A4 XOFMEIZ S - T, 0. 425m, 0, dmmt A K2
E— FEFOMBFRL 2, HILENEMARS A v b
Hg kD A ABNHIZIXVTWS (Fig.18),

&=
— O Gut contends
3 + Plankten net
c
4
5 K=88
§ AV=0.088
- 24 [ AV
° i
> "\
18 H i
c i
VN
g 2} 1‘ 1 1 . 1 T t --I
- 9.22 8.06 8.1 R.14 2.18 B.22 2.2 9.2 B.24 6.38 0.42
L .84 B.28 A,12 B.16 8.2 A, 2,28 8. B.36 A4 B.44

2.
2
Prey width (mm}

Fig. 15. Relationship between the frequency of body
width of Copepoda nauplius in gut of larval
and juveniles in red sea bream and the fre-
quency of body width of Copepoda nauplius
collected in Karatsu Bay and the adjacent
waters in  1980-84.

5
N=38 0 Gut contends

B9 AY=0.339 +  Plankton net

=33

]

N=62
Av=0.488

Frequency of occurrence (% )

Prey width {mm]

Fig. 17. Relationship between the frequency of body
width of Oikopleura in gut of larval and
juveniles in red sea bream and the frequency
of body width of Qikopleura collected in
Karatsu Bay and the adjacent waters in 1980
-84.

5} Copepoda

{H1LE N Copepoda ORIEY A4 X120.15~0. 6ot
A XOEET, FEH0.249m, 0.2mmi 4 ZicE—F %
Ttk ® i Lz, Rk Copepoda DFIET 4 X
{20.05~0.65mmY 4 XM I H - T, Fi40.185mm,
0.15~0.25m% £ XfHEICE— FERF 2R ER L7,
MEEREYHERS S v MR L Y I REWFIZZLT
w3 (Fig.19),

£8
O Gut contends
+ Plankton net
5 -
N=36
AV=0,155
3B N=227

Frequency of accurrance | % )

Prey width {mm)

Tl
s,
o

Relationship between the frequency of body
width of Invertebrate egg in gut of larval and
juveniles in red sea bream and the frequency
of body width of Invertebrate egg collected
in Karatsu Bay and the adjacent waters in

. 1980-84.
.
T ow
. R=1% 5 O 4fut contends
v AV=0,295 ,- + Plankton net
e 39 A / H
: ¥
g f 3-33
% o= i . hv=.425
- kY
° ! ".\
H ,
E‘ 18 i v
. . L
g_ e + "y -
e B ¥ T T a T T M e
: 8.2 B35 0.3 8.3 0.4 B4 A5 AES 0.6 2,65 B.7 O.T6

Prey width {mm]}

Fig. 18. Relationship hetween the frequency of body
width of Evadne in gut of larval and juveniles
in red sea bream and the frequency of body
width of Evadne collected in Karatsu Bay
and the adjacent waters in 1980-84.



%
- I & O Gut contends
- 4 + Plankton net
£ 2 H=18
= 7 AV=0.249
D 15+
w
8 ;
w 1B -
°
> ./
e 57/
s |
+ ¥
Foe Tt
- .95 8.1 2.16 2.2 B.25 2.3 B.35 0.4 8.45 4.5 B.55 A.6 2.65
'

Prey width (mm)

Fig. 19. Relationship between the frequency of body
width of Copepoda in gut of larval and juve-
niles in red sea bream and the frequency of
body width of Copepoda collected in Karatsu
Bay and the adjacent waters in 1980-84.

& =

S AFERO 0%, DR, FHERORE Ldtizh
KU, ZOEmIZ S5 L OO N
DWW THRET L 72 i % Pleuronectiform larvae,
Gadoid larvae d£E, OfF > Y & OBEICSWT
BREAT »72LasT® O EFIETH -7, HiED I
KEWAKI * TANAKA® b 7 4TRSS 2 & #R~T W
5,

BAELY, BEYIAZ 7 FA 72T, RE-HIEYIE
R+ FZT, FOMTEDEEHORE SO LIRED
FRDEEE L DITESPITH AL T I L& LD
ZLTw3,

° A AFHER DS YOO IRIE, SFARE
LI DR RIS THRL, FroRREIFi Al
BRT BmE R L7 S PEEES ORISR,
Ef TmnE TRIBAAE S ITZR ETHER L2, &
£ 8 enllfETOERHIE I 3R DiE I R %R L
2o SO EIONELIZIIFR LY A4 XoBEE TlE
AR TH DI EERLTW S,

— A AR IO B g & Bk DR bt 5
&, FANELI00% (HOAW) DBPETIE, HLEFAEL:
e Sl e T TR EERLTWE, o=
BRDHE TS, HWLERTESOBKEEE, 287
mnE TEHAROFE & IR CIETHER Lo, 28 8
LI TORARRIRIZ HA MIRIC Bl 72, 2
D ERFAOEDBRETUR2AAT 5 & HEPEEE

29

MOETHEHTETHLIILE2RLTWS, AOX
50% (BHOA45Y) DFA T, HILEREEORXE
MRid, 282~ SmE TIIBROFRICHAKE WETHE
BL, CORORTIRIEEHEEDLBETEL LS
TERRLTWS,

iz, HEENEEYOBRREE LBk OES HET
% &, BHMEI00% BAOMA0) DFETH, LA
EROBRKERL, BROBIZIAKEWETERL,
MU 2 IR TE R D LR RLTWwE, B
R E2752%, B E50% (BAO /457 35412, B =E100%
DRI, BRAEIWINE A VAL IETE
T\,

LlEDZ Lir o= &7 4 AFHER DA 2 TMET 2354
i, AR, OWEOWHEHEIY A X2 5 HIIRER
Ao Thd Mook, BREBIEOEIERN
HEMEIMEL L5 LT 2840, OBTIZBNHRETSY
DEIAYRIELECTH B, FRLERADT S L +a%
REFF> TIHAAREE & 7 5, —FH HIETIZ2 D OiEY
AZXE) EYOEBEDEFHEL TS, SR
DY A4 AHIRAF-E LTE, OEOEF»ORLY 3
KEWEEDLILE,

RO R MEIR, BoMERIS, BRMHIE, Sokik
RIS SR E RS TIFHERDEE OV 4 EH
3, MR EHRIEBEEICH S,

A RO HE R 5 R U2 Ttk
505 & E 7 fEr5items (Copepoda nauplius, Inverte-
brate egg, Oikopleura, Podon, Copepoda)® i
W&, FFEROBREL L LICR2ITKE(RY, 20k
a4 XOEH b IS B EENC b -7, T, FHERD
THEE WYL, MY A X TREN ED -7, K
RIS TLL L o Twiod FFA-FH), =i
R L item OERTH->T Y, [FRAFFRETDE L
HiIZH YA X TIUNEIDSAEY 2 £ BT 5,
HHA XL Ric7e D b & ) KBOSE 0 BIET
S ERESTIRNF—RIERL TV D LA RS
iz, SHUZHUNTERV HEH 2 7 F4 72— Th b
Engraulis mordax O{F& % A\ 78 S CHER 4
ADORBPITFROBERETHH L L TEETHS S
LERELTWDEY, TRERELERTH-,

H{LE M@ Copepoda nauplius @4 ZHE & JLE
RTZ77 &y b TRELLRRESBICH T2
Copepoda nauplius >4 4 K % #T 5 &
M@ Copepoda nauplius @4 4 DS, F v MR



30

B LD L DIVHFIIAV T, Shidsy b
DHAH0. lmTH2 ZEIBELTW LD EEbR
b, L LAEA?), H&- ALY, B, L N8
WAy 2 BHWTIRELTWAY, F044 ki
=54 FER O EEE R Copepoda nauplius &% 4
THBEIT AP EWF I F-TEY, <74 iR
FEREBID YA THBR L D b RE YL X2EHEL T
SLDEBONI ERRRL"R, AFZFA70Y
Z A DHAVENEWTH 5 Copepod DfFEARM & ifth
M@ Copepod D& MR &t L i P39 Cope-
pod OFRAMABIFIREWZ EE2FELTWSE, 2hbod
XM - B RT3 L 9 IAFER RO R
{39 DB L, TELETAROELIET
HI LT, IFRAEL B EERLC L
PTEEZLDEE b,

LLEa &9 = 7 A PR O BRI b 4 4 RIS
FEFAD LAY, CHEEEICHSE) O8O (X
A?) LA - RO RE RE'Y), HIkEDOHE
() L iz L Dah - kRE T Ak LEREL
b THdEBbRL,

S 7 A FHEROEIIC BT 2FEEREIC D W
THEMLTW SE YD 5,

X R

1) MEEME-BLUEL - SHEAT -FHEZ
(1961) : REREDTFFL. MR RENR, 14,
1-234.

2) {CHIEBE (1970) : AR DR ICHT 55
%, HAUKEFQEE 36, 353-368.

3) Last,J.M. {1978) : The food of four species
of Pleuronectiform larvae in the eastern Eng-
lish Channel and Southern North Sea. Marine
Bioclogy, 45,359-368.

4) LasT,J.M. (1978) : The food of Three species
of Gadoid larvae in the eastern English Chan-
nel and Southern North Sea. Marine Biology,
48, 377-386,

5) MiBIEIL(1987) | b7 ATRNEHEE. FEA

6)

7

8)

9

10)

1

12)

13)

14)

15)

16)

17)

eI, 1-35.
Ikewaks,Y. - Tanarka,M. (1992) : Feeding
habits of japanese flounder (Paralichthys
olivaceus) larvae in the western part of Wa-
kasa Bay. Nippon Suisan Gakkaishi, 59,
951-956,
FAARA - MR BRI (1978) AP o F
4 7 L DR EEEREIRIT OV T, HaokigEss
B, 44, 427-434,
BAREN (198D) (A F 7 F A TV OIEEFELE
Bl RAOkESeEE 51, 1057-1085,
AT BRI (1983) @ EAEB LU 20 /E
TR BT 2 R0 b7 7 SFRDGA L Y
BRiE. HAUKEZESIE, 49, 183-187.
YFOSL=PUFESE (1997) | RS B8R
BT AFAOERBICHT 2HE—1
RO BN ERIOKEE, 2, 9-20,
Hunter,J.R. (1977} : Behavior and survival
of northern anchovy Engraulis mordax lar-
vae. Calif. Coop. Oceanic Fish. Invest., Rep.,
18, 138-146,
TR (1986) @ REEFEEIC B 2B — 7
V7 REAEDIEE S & HRERE, = BkETIE,
i, 1-12.
BT ATCRER] (1989) & 3.2\ iZ & B4RHK
BT T v 7 b oY A X5, TEKTER,
67, 7-13.
EHEF (1990) | UIGRHEHRIC B 1T 248008
W7z bR AT 22, 28-32.
G SERL B8 (1991) @ HEEAFRORME &
MOVIAFRE ] (H 23R, KEF ) — 83,
HEAEAR], #K, 86-104
RIS (1991) : EiksE, [AMEOvINRE]
(M W), KEEFE ) —283, {EEMEAE
B, #, 21-35.
Hrft 36 (1971 : fFRDIELROREE L
B3 2RI BATFROMIERNEE Al
SEE, 18, 164-174,



