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The ecological studies on the larvae and juveniles of the red
sea bream in Karatsu Bay and the Adjacent Waters— I

Feeding habit of the pelagic larvae and juveniles

Hiromitsu Nocgucur and Tetsumi Higano

Abstract

Feeding habit of the larvae and juveniles of the Red Sea Bream,Pagrus major,collected with a larva net were

studied in Karatsu Bay and the adjacent waters from April to June for seven years during 1980~1984,1990,1992.

The larvae at the initial feeding stage smaller than 3.0 mn in total length begin to feed on the various food

organisms. But these larvae food mainly on Copepoda nauplius and Invertebrate egg. And various food

organisms are found from 3.0-7.0 mm larvae,but main food organisms are Copepoda nauplius.

The larvae and juveniles larger than 8.0 ma feed on the various food organisms,and dominat food organisms

were not able to detect,

The feeding activity is sprightly at day,ceases at night.

Maximum number of food organisms found in the gut of larvae and juveniles related to the total length

increased to 5 am,but decreased more than 6 mm.

Percentage of the larvae and juveniles with food related to the total length show almost same pattern except

1984. Percentage of number of food items in the gut of larvae more than 4.0 mn show 1009 mostly.

These results suggest the flexibility of the pelagic larvae and juveniles of the red sea bream,Pagrus major,

in their feeding habit use with good capability for survival.
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Fig. 1.Location of sampling stations in Karatsu Bay and the adjacent waters in 1980-84, 90, 92.
@ : Observational station of diurnal feeding rhythm.
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Table. 1. Changes of the percentage composition of gut contents with total length of
larvae/juvenile red sea bream collected in 1980.

Total length {mm) 3.0-3.9[4.0-4.9 | 5.0-5.9 | 6.0-6.9 | 7.0-7.9 | 8.0-8.9 ] §.0-9.9 1 10,0~10.9 | 11.0-11.9 | 12.0-12.9 | 13.0-13.9 | 14.0-14.9
No.of Larvae examined 3 7 8 15 12 11 4 2 2 1 1
No.of Larvae with food 2 7 ] 13 10 9 4 2 1 1 1
Percentage of larvae feeding 66.7 100.0 | 100.0 86.7 83.3 81.8 100.0 100.0 50.0 100.¢ 100.0
Number of food 11 30 39 28 31 33 37 19 2 20
Food items

Favella spp. 2.6

Evadne spp, 6.7 5.1

Copepod nauplius 27.3 26.6 35.% 7.1 9.7 12.1 73.0 47.4 5.0

Copepoda 2.7 5.2

Crastacean 2.6

Invertebrate eggs 72.7 40.0 48.6 4.3 15.1 6.1

Cikopleura spp, 6.7 2.6 17.9 9.7 70.0

Unknown 20.0 2.6 60.7 64.5 81.8 24.3 47.4 100.0 25.0 100.0

Table. 2. Changes of the percentage composition of gut contents with total length of
larvae/juvenile red sea bream collected in 1981,

Total length (mm) 2.0-2.93.0-3.9[4.0-4.9(5.0-5.9 [ 6.0-6.9( 7.0-7.9 [ 8.0-8.9 | 9.0-9.9 |10.0-10.9 | 11.0-11.9 | 12.0-12.9| 13.0-13.9
No.of Larvae examined 2 43 56 36 12 6 11 8 3 2 1 1
No.of Larvae with food 1 25 48 35 10 6 10 7 3 2 1 1
Percentage of larvae feeding 50.0 58.1 85.7 57.2 83.3 109.0 90.9 87.5 100.0 100.0 100.0 100.¢
Number of food 1 50 143 164 62 28 483 65 29 3 2 2
Food items

Ceratium sp. 3.4

Coscinodiscus spp. 0.7 34

Navicula sp, 0.7

Prorocentrum sp. 2.0

Favella spp. 0.7 3.0 3.2

Podon spp. 14.0 7.7 3.7 16.1 3.3 4.6

Evadne spp. 1.4 1.8 12,5 3.4

Penilia spp. 0.7 4.9 3.2 14.3 4.2

Cladocera 1.4 1.6

Ostracoda 36.9

Copepod nauplius 14.0 16.8 11.0 8.1 3.6 10.4 7.7 3.4

Copepoda 3.6 2.1 1.5

Invertebrate eggs 100.0 50.0 51.0 45.7 58.1 60.7 16.7 30.8 20.7

Oikapleura spp. 0.7 1.8 3.6 4.2 6.2

Bivalvia 2.1 1.8 1.6 33.3

Polychaeta 1.5 3.4

Fish larva 3.6 1.5 33.3

Macrurans 0.7 0.6 1.5 33.3 100.0
Crustacean 14.0 6.3 2.4 1.6 2.1

Gnathia 50.0

Unknown 6.0 9.1 23.2 8.1 7.1 16.7 7.7 62.0 50.0
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Table. 3. Changes of the percentage composition of gut contents with total length of
larvae/juvenile red sea bream collected in 1982.

Total length (mm) 2.0-2.913.0-3.9 | 4.0-4.9 | 5.0-5.9(6.0-6.9 | 7.0~7.9 | 8.0-8.9 | 9.0-9.9 | 10.0-10.9
No.of Larvae examined 9 32 38 12 8 4 2 2 1
No.of Larvae with food 4 23 38 12 8 ¢4 2 2 1
Percentage of larvae feeding 44 .4 71.9 100.0 106.0 100.0 10¢.0 100.0 100.6 100.0
Number of food 7 59 146 79 21 10 5 5 1
Food items -
Diatoms 10.0
Prorocentrum sp. 1.7 10.3 48.1
Podon spp. 1.4 3.8 4.8
Copepod nauplius 42.9 11.9 10.3 1.3 14.3
Copepoda 2.7 10.0
Invertebrate eggs 1.4 1.3 4.8 10.0
Oikopleura spp. 14.3 8.5 24.0 7.6 19.0 40.0 20.0
Unknown 42.9 78.0 50.0 38.0 57.1 30.0 100.0 80.0 100.0
Table. 4. Changes of the percentage composition of gut contents with total length of
larvae/juvenile red sea bream collected on 1983.
Total length (mm) 2.0-2.93.0-3.9(4.0-4.9(5.0-5.9 | 6.0-6.9 | 7.0-7.9 | 8.0-8.9 [ 9.0-9.9 | 10.0-10.9 | 11.0-11.9
No.of Larvae examined 7 87 66 18 5 2 1 1
No.of Larvae with food 5 78 62 15 5 2 1 1
Peycentage of larvae feeding 71.4 89.7 93.9 83.3 100.0 100.0 100.0 100.0
Number of food 17 313 254 42 17 2 8 13
Food items
Ceratium sp. 0.3
Thalassionema sp. 0.3 0.4
Prorocentrum sp. 0.3 0.4
Podon spp. 0.3 1.2 75.0 53.8
Penilia spp. 0.4
Cladocera 0.3 15.4
Copepod nauplius 100.0 82.4 72.8 3t.0 11.8 12.5
Copepoda 0.3 1.6 2.4 15.4
Crustacean 1.0 0.4 12.5
Invertebrate eggs 4.5 3.1
Qikopleura spp. 1.0 4.7 42.9 17.6 100.0
Polyhaeta 7.7
Fish larva 2.4
Unknown 9.3 15.0 21.4 70.6 7.7
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Table. 5. Changes of the percentage composition of gut contents with total length of
larvae/juvenile red sea bream collected in 1984,

Total length (mm) 2.0-2.913.0-3.9) 4.0-4.9 | 5.0-5.9 | 6.0-6.9 | 7.0-7.9 | 8.0-8.9 | 9.0-9.9 | 10.0-10.9 | 11.0-11.9
No.of Larvae examined 2 108 93 19 11 3 1 1 3 2
No.of Larvae with food 1 69 55 10 6 2 1 0 2 1
Percentage of larvac feeding 50.0 63.9 59.1 52.6 54.5 66.7 1060.0 0 66.7 50.0
Numpber of food 2 186 131 29 12 3 2 ) 8 8
Food items
Chaetoceros ssp. 1.6 0.8
Coscinodiscus spp. 0.5 9.1
Prorocentrum sp. 0.5 0.8
Peridinium sp. 0.5
Tintinnopsis sp. 50.0
Favella spp. 5.4 3.8
Podon spp. © 0.8
Evadne spp. 1.1 2.3
Cladocera 0.8
Copepod nauplius 50.0 88.6 35.1 51.7 9.1 33.3 12.5 87.5
Copepoda 2.7 3.9 6.9 12.5
Invertebrate eggs 19.4 10.7 3.4
Fish larva 0.8 10.3 18.2
Unknown 9.7 40.5 27.6 63.6 66.7 100.0 75.0 12.5
Table. 6. Changes of the percentage composition of gut contents with total length of
larvae/juvenile red sea bream collected in 1990,
Total length (mm) 2.0-2.913.0-3.9(4.0-4.9(5.0-5.9 6.0-6.9 | 7.0-7.9 [ 8.0-8.9 [ 9.0-9.9 | 10.0-10.9 [ 11.0-11.9 12.0-12.9 1 13.0-13.9
No.of Larvae examined 8 14 8 8 10 4 1 3 1 1
- No.of Larvae with food 5 12 8 8 10 4 1 3 1 1
Percentage of larvae feeding | 62,5 85.7 100.0 100.0 100.0 100.9 100.0 100.0 100.0 100.0
Number of food 8 29 31 33 59 10 2 6 4 4
Food items
Evadne spp. 1.7 25.0
Copepod nauplius 87.5 89.7 83.9 69.7 72.9 20.0
Copepoda 3.2 3.0 3.4
Invertebrate eggs 12.5 3.4 3.4
Oikopleura spp. 3.2 3.0 5.1 40.0 100.0 16.7 50.0 25.0
Unknown 6.9 9.7 24.2 13.6 40.0 83.3 50.0 50.0

Table. 7. Changes of the percentage composition of
gut contents with total length of larvae/juve-
nile red sea bream collected in 1992,

Tatal length (mm) 2.0-2.913.0-3.9|4.0-4.9( 5.0-5.5 [ 6.0-6.9 | 7.0-7.0

No.of Larvae examined 4 13 5 1 4 2

Ne.of Larvae with food 2 1 4 1 4 2

Parcentage of larvae feeding 50.0 84.6 80.0 100.0 | 100.0 | 100.0

Mumber of food 2 32 12 4 10 9
Food items

Cepepod nauplius 100.0 68.8 66.7 25.0 30.0

Copepoda 30.0 11.1

Invertebrate eggs 12.5

Oikopleura spp. 10.0

Bivalvia 9.4

Unknewn 9.4 33.3 75.0 30.0 83.9
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19834R I3 @ T l4item OB S Lm0y, *
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Table, 8. Daily changes of the percentage composition
of gut contents of red sea bream larvae (TL 2
-5mm} collected at St.19 on 7-8 May 1984.

Time 16:00 | 18:00{20:00 22:00 ] 6:00 |14:00| 3P
No.of Larvae examined 4 11 41 44 13 44 157
No.of Larvae with food | 2 8 | 27| 16 6| 318 | o7
Percentage of larvae feeding | 50.0 | 72.7 | 65.9 | 36.4 | 46.2 | 86.4 | 61.8
Number of food 2 24 41 35 14 141 | 257
Number of focd peralarva| 1.0 | 3.0 1.5 ) 2.2 | 23, 37| 2.6
Food items
Chaetoceros ssp. 4,2 2.1 1.6
Coscinodiscus spp. 7.1 0.4
Prorocentrum sp. 4.2 2.4 0.8
Peridinium sp, 0.7 ] 0.4
Favella spp. 7.3 2.9] 7.1 7.1 5.8
Podon spp. 2.9 0.4
Evadne spp. 500 4.21 49 1.6
Cladocera 2.4 0.4
Copepod nauplius 50.0 | 70.8 [ 29.3 | 34.3 | 64.3 | 50.4 | 47.5
Copepoda 17.1 | 5.7 0.7] 3.9
Invertebrate eggs 4.2 146 |25.714.3 | 20.6 | 18.3
Fish larva 2.4 0.4
Unknown 124 | 19.6 | 28.5 ) 7.2 | 18,4 | 18,5
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Fig. 4. Relationship between the density of larval

and juveniles red sea bream (ind. no./1000m?)

and the average number of items per individ-
ual in the gut in 1980-84, 90, 92.
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Fig. 5. Relationship between the density of larval

and juveniles red sea bream (ind. no./1000m?)
and the average number of food organisms
per individual in the gut in 1980-84, 90, 92,

# 4 Copepoda nauplius, Invertebrate egg, Oiko-
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ATIIEE 2o0T 6 A, 3 TIHMERE, 4mTI7HE
1, 5mC44BHFL SwE TITRPETFRL, S5mT
E—zicE Lz, £0% 6 mTRHEL 2, 6 ~12mn T
(313~ 25ERD R THER L, 13omLIFEElIF MZEE L7z
T BRI AR R b £ 72 5 oot 4 X T4
¥ PIER { Prorocentrum38(@ £, Podonlff{f, Un-
knownH@ETH -7z,

Copepoda nauplius {325 2 T 6 8%, 3 mmT15[
%, 4mnTI7EHE, 6 nnTISEMA & B infEm % m L7z,
7 mm LA R i 3 e KR S B2 A% R L 72 9 mll5 2
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Fig. 6. Maximum number of food organisms in the
gut of pelagic larval and juveniles red sea
bream related to the total length in 1930-84,
90, 92.

FHAREFER MR W L ~Uric B - 72, Invertebrate egg (3
25K 2o T 1{EE, 3o 7{EE 4mTl4EEE S8
L7ze 8 am TR EREC2ER 2R L7z, Jmnll
B fEEHEEAE IR Lz, 2L BBy — i
Copepoda nauplius 34 L IHFFE L7 — o TH-
7z, Oikopleura i€ 4, 5, 12mTE+NEFILG, &,
1MAFETH - 72bid 3MAEL TR L TH o7z,
5. REERICHIT 2L

‘80~844F.) 4 ATFHI~ 5 B TRICH 1T 5 EEMH4AH 3
f (Copepoda nauplius, Oikopleura, Invertebrate
egg) DHMEE Bk L) Lol % Table.9iciR
T EEfHAN 3HEOTHSNEE L, Copepoda nau-
plius DHAS0E4  1EHE £, 8151, 2Rk, £, 824
.28k ¢, ‘834FL.8MAM L, B4F1.3MHME/2 L
ToTHEY, BMEF—FR <, KT8, 849, ‘81

Table. 9. Mean density and comnposition of food organisms in Karatsu Bay and the adjacent waters

from late April to late May, 1980-84,

Year 1980 1981

1982 1983 1984

No. of sampling station 5 13

3 13 5

(N/L) (%6} (N/L) (%)

Density | Composition | Density | Composition

Density | Composition | Density | Composition | Density | Composition

(N/L) (%) (N/L) (%) (N/L) (%)

Copepoda nauplius 4.1 8.9 1.2 8.8
Oikopleura spp. 4.0 8.6 0.7 5.2
Invertebrate egg 0.3 0.7 0.4 3.1
Others 81.8 82.9

Total 100 100

0.2 9.2 1.8 14.0 1.3 8.6
0 0 2.5 19.2 0.9 5.8
0 0 0.8 5.9 0.4 2.4
90.8 60.9 83.2

100 100 100
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i, B2EFEDIETH -7, Oikopleura DHEE-8054 . 0F
/8, BLEN. THEMAE L, 24 E0EE, £, ‘834E2 5
/8, ‘S44E0. HEE /2 ¥ #-TE 1, Copepoda nau-
plius FIBEB0FEA—F® <, KW TB34F, 844, ‘814,
‘BUEDNEIC Y » T\atz, Invertebrate egg OIFE-804F
0.3 4,7 2, ‘G140 4Elid 7 £, 824 0Bk, ¢, ‘834
0.8{EfF /¢, ‘8440 . 4AE L L > THEDY, 83—
B, ROTBIE, 844, 80F, BENHE LT
Wwit, —HEEMEWTH S Copepeda  nauplius,
Oikopleura, Invertebrate egg @ #H &% {3 Copepoda
nauplius8. 6~14.0%, Oikopleura § ~19.2%, Inverte-
brate egg 0 ~5.9% T, &4 ¥ & Copepoda nauplius
—F£{, K\T Oikopleura, Invertebrate egg ®
& Ze» Tz,

% =

= A AFRER OB TR IC B BRI, e O
MR ER S AT A B TS CERELHTRETSH
%o HRT, BEFROEEBENOHEERND S 1
k3o %ﬁEE% & LT Copepoda nauplius 2% ¢ @FGE
W Bk #, 7> Copepoda nauplius AEEE» LR
WIEANE ZEHEENICELZ L EHME LTV 5, 6
A RIENL, e A FROITEHRE (KK 2 ~ 3 nof
4 X)) Ofid s LT Thalassiosira sp., Copepoda
nauplius, Invertebrate egg # & LTV 5, F/2F0-
FE I AFRDOTHEHBIEMN (2K 2 ~ 3mt 4 ) @
B4 & L T Chaetoceros spp., Coscinodiscus spp.,
Prorocentrum spp., Peridinium spp., Tintinnopsis
sp., Favella spp., Evadne spp., Copepoda nauplius,
Copepoda, Invertebrate egg 28&E LT w5, S FOFH
F#ESL T3, Copepoda nauplius, Invertebrate egg,
Oikopleura, Evadne, Polychaeta, Prorocentrum,
Cladocera, Crustacean, Copepoda, Ceratium,
Thalassionema, Tintinnopsis, Chaetoceros, Cos-
cinodiscus, Favella, Peridinium, Podon, Bivalvia &
18item AHERR &M, ) BRIEITEATWAEZ W
Hotz, THLHO) BEMNICETEEERTW Lo
Copepoda nauplius, Invertebrate egg @ 2FEIFTH -
7z, Copepoda nauplius {3, FADIEEEISITEDL S
<, 1RGN oSEEEEd £<, HtoEELRS<,
THEEBAO - S A FROEHE LT, KRNCRLE
BLifEWTHLEEbN, O kL, FOBY,

A REY Ao 74 T, Hp 2L OEEFRATRE
LTV 30 EIAl LTS - 720 —F Invertebrate egy
i PEE IR T D3804, SIFD 2 £/ T
H 7z, Invertebrate egg i/ b AR DR R B OIEHH I
SREAD BT LORREE AR <, S80I BB
54D vb T3 (HunTER™), 232 h6d
Invertebrate egg HHILBER P LHE B RWIFE3 Rk
Z &, RERERIC BT 51, #5ic Copepoda nau-
plius 5fE & DR Y T Invertebrate egg #TEHEL
AR T 5 A% (W

TR EFAOE E L TR 75 7 F
v, IR, AEEOREUNFELRTWS (Hpw),
Hil - ¥R D) . SRIOFHERERTIHER 7727 b b
L T Thalassionema, Chaetoceros, Coscinodiscus, i
$FEH & LT Prorocentrum, Ceratium, Peridinium,
A88H & LT Tintinnopsis, Favella SR L #2745, 4
FHLNLNIE, B E{ BV E, &K 4mkl
T AT L HHET B L EL L, FNLOETE
FREEBmSLWLDEELNE, CRLNDT LrLIE
HEARE (2K 2 ~3mm D=7 FRDEELEYE L
Tid Copepoda nauplius 2 L EFETH 5 £ Bbihi,

T L ZREDE G AEEEETA 2 L BEENEY
IR L ) 22 ) Z2REFED S b, HILE R
5 B HEHEMEY 35 (Copepoda nauplius, Inverte-
brate egg, Oikopleura) {2 L - T &3HEF 2 AT T 2
& Copepoda nauplius FEDF ('844E, ‘G24F), Inverte-
brate egg F&DFE (‘814F), Copepoda nauplius &
Invertebrate egg &M 4E (‘804E), Copepoda nauplius
& Oikopleura =k 4E (‘R24E, ‘834F, ‘OME) D4 ¥ 4
7zt i, 814E%R T Copepoda nauplius 7%,
1 & O TR » Twv 34472 <, Copepoda nau-
plius DEZEEIIEHRTE 5,

—FHRERIC L ZREEEEADL L, FICL2ENHD
D, i & - Tl Copepoda nauplius, Invertebrate
egg ETHERGI SHERBMIZ TIEELTW2 28 0 &
B, F7: Oikopleura % (ZiTF U4 XOFEH TIEFH L
TwbEabd-72, 4D 7TEMOFERETIILE
6 ~ 7mmZ T Copepoda nauplius # 2&IZIEEL, F
Ll B& i3 Oikopleura # {3 U ¥ Evadne, Polychaeta,
Cladocera, Copepoda, Podon, Penilia, Bivalvia, fish
larva, Gnathia, Malacostraca, Ostracoda, Crusta-
cean ED ARG HAEMEFEBEL T2 EHEH LN
720 SARRIFED 3, S FROEEYHE LT, RES




mF Tt Copepoda nauplius #, 6 mmli[#ElZ Penilia,
Acartia, QOikopleura # EIZFHL T3 LHEL T
B AR R Tl Copepoda nauplius % 5 1#8H
LTna= A FRa 4 Xz 2E6 ~ 7mE ¢T
AR BEY DFRE S IHZFEI L TH -7, L LERLIRE
DA N2 TR « RO O 137 D&,
HFIT X D ESHS P VL TBIEET I LHT
B oz,

DX eE 6~ 7mZE Tt Copepoda nauplius
FEEEELTV2 300, TRUBETIE R EE
WEREL TE D, RS, RKEFPPHRELTWwE LI %
= 5 A SHEROEMEICEATI AT 5 L v ) 5
B2 EHTE Lo Bl 593, = 74 SR HIE
AR IZ 2RI ATAE L, <24 kRIS % 8
HICEIR L T b Z L B4Rl L Tuw 329, [Flkim<
FAFHER &) O AR TRIC b 2D T
WHFEL T3 2 DS RnFEER RS S 1,

vV AFHAOBRIC & L% S HEE0ZL, T4
Bl ) L844FEn 1 £ F R EFR LERMERLT W5, &
19 HFEFB I BT B 57 A HFROBHEEO bz
WTHRE L, BRI & b 75 {RATERIT LB <o o 1ol
MUAROFEREERE L E-EEICHEE LTWE, £
72, &2 ~ 3t XOIBHPHIREIOFEDIEERY,
R OWETIFL0~56% LIENETH - 7207, 4ED
TERERTIIM4~NRE L N BEREBTWE, F
72AEDIRED 5 B SUEDTRHEAEIZ, 1) 6 £
DHFEE AL YRERE LS TEY, £EY o
& LR Em 2R L T B, FFEE E B om=e
R USRS T LRI L VIRHESEICENE 2D, B
B, REAAERE L Tw3 L ICES LI
& o TEAEMEICE S B2 LHERIE 1, AFREIE
THBAEAFITIINERIC L 2 9ANEED R = - 2 TaEN:
WdH b DRI TIHRFRE L TITrh
W 64w eBbha,

FEEE~ 74 RS HEE (5 BLa, B
ERUVRRLEEED 6 EROTE) & 1R FrHEE
ik (5 A LAD), H{WEPIEAEOT) item 3 (5
HEAD LDBMRIZ DGR 21T - o8, Eldis
=7 AR OSHEEORME L LI 1 BN 200
SEEHEEE AR, I EE A EAEY Y item #AF L )
ICECHBEmMERL, L L~ IHRAOSHE
FEAREIL & 5 L~ NVEL LICh S 7B A 3 1 RY ) o
PHEMHFRRARH AR R0 1WA L AR oD ") item #1355
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