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Basic Studies of Problems on the Propagation of Sinistral
flounder, Paralichthys olivaceus

III. Diurnal Feeding Periodicity of 0-Group Flounder

Yuicur Kosuiisai?, TAKAsHI NAKANISHIY, TATSURO AKAMINED,

Kunizo TaNnaka? AND NorRIKO NaAGANUMAD

Abstract

The relationship between the abundance of the food organisms and the growth of the 0-group
sinistral flounder, Paralichthys olivaceus, is one of the most important problems related to the pro-
pagation by release of the seedlings. As a first step to elucidate the relationships between growth
and food intake in the nursery ground, the diurnal feeding periodicity of 0-group fish was inves-
tigated.

The specimens were collected from two successive sampling series of 24 hours in the shallow
waters at Igarashihama, Niigata City in September, 1981. Because of the restricted food spectrum,
the stomach contents could be divided into two categories, i. e. crustaceans, mainly mysids with two
or three species of shrimps, and juvenile fishes of three or four species. Then the contents were
classified into three digestive degrees and each weight was determined. The method applied here is
useful for estimating the times of the feeding peaks.

The stomach content weight as percent body weight was high during the day and decreased
gradually in the night. No feeding in the night was demonstrated, but avtive feeding seemed to
occur during the twilight hours. These results indicate that P. olivaceus is a typical “day-feeder”
and one of the main factors influencing the feeding activity is the light intensity. A peak of
feeding activity was found during the first few hours after sunrise and then one or two peaks were
observed in the afternoon. Close relationships between the feeding peaks and the diurnal activity
of the food organisms were assumed, therefore the existence of available food organisms togather

with the fish’s appetite may participate in the formation of feeding peaks.

1) T951 Hri&dizlGulT 1 1" H5939—22 | 1A IX K A 7E) 0T
(Japan Sea Regional Fisheries Research Laboratory, Suido-cho, Niigata 951, Japan)
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Fig.1. Location of the sampling area for P.olivaceus. ek JOBEEOW{ELY KD, KEE
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BIR I 2BIOERREAYOERENCE TS 100m 8% H OLREBIAE
Table 1. Catch of P. olivaceus and dominant by-catch species per 100m haul by a

‘ S
. i (7-8 Sep.)
Species i 12:00 15:00 18:00 21:00 0:00 3:00 6:00

Pdflllicflfhys olivaceus 0.74 1.22 0.75 0.69 1.33 1.20 0.74
(Hirame)

Heteromycteris japonicus - 3.4 3.7 22.9 11.3 17.2 5.9
(Sasaushinoshita)

Rhinoplagusia japonica ‘ 2.4 40 28 7.1 54 81 -
(Kuroushinoshita)

Tarphops oligolepis - - — . — _ _
(Aramegarei)

Sillago sihama - - 1.6 3.8 2.6 3.7 1.2
(Kisu)

Suggrundus meerdervoorti - - - - - - -
(Megochi)

Callionymus punctatus | - - 1.3 3.0 3.2 - -
(Nezumigochi)

Fugu niphobles
(Kusafugu)

|

\

Engraulis japonica ‘ - - - -~ - 2.5 -
(Katakuchiiwashi) |

Euphrymna morsei ! - - - - - - -
(Mimiika)

Acetes japonicus \ 23.9 167.5 232.2 5.4 477  56.6 392.6
(Akiami)

Crangon_qffinis ‘ 7.4 49.4 48.2 25.8 62.5 77.0 56.7
(Ebijako)

Matuta planipes - - Lz - L4 18 -
(Amimekinsengani)

Caridea ‘ - - - - - - 4.5
unknown

Portunidae | - 1.1 - - 1.3 - -
unknown |

|
\
Brachyura i
juvenile unknown ‘
Paguridae i
unknown ;

FAl O CRENT (1974) 1123, 9em,  A1111iE A (1978) §229.9em it L, 4, 1l (1975)

13 1 ¥ AR RHEIPI 210, 0~24. 0ce (35917, 2em) S35 LT 5. 2R HOER L O IR:
MAEE LT, ARE CRETINC ER18en LT D%y 0 F b e L, HABDICHL
7.
AN L0 Az R A ORI RIS L BB LU 3R L. X, & bicH
HARFEE 100 24 b OFREBEE AR LTE D, b7 2 %ERE 100m W4 H ORR&EL 1 EARLL
Eofid R Ute, Eraid AWt E Crk v > 2 >~ & Heteromycteris japonicus, 7 v 7 >
7 > % Rhinoplagusia japonica, * * Sillago sihama, » = F Suggrundus meevdervoorti, % %
3 2 F Callionymus punctatus, 7 7 7 Fugu niphobles, P E1Cl1 7 + 7 3 Acetes japonicus,
=Yy Crangon affinis THhOte. FREAKAIELINCAL &, 74Tl K#&T
15K L OO0, 2R TORICE - 22 R LEENCE L D> TWb, v va, 7
rY YR, FA, XA D TFETH AFEKEREC S CHEAEHED bt -F, 7TF7
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small trawl net (mouth width: 1.7m) in two successive sampling series of 24 hours.

(24-25 Sep.)

9:00 12:00 9:00 12:00 15:00 18:00 21:00 0:00 3:00 6:00 9:00
0.77 0.5 . 0.97 0.73 073 0.23 1.38 2 9  0.60 0.75 0.90
42 1.5 | 8.5 10.7 18.3 13.3 29.4 240 27.0 26.0  10.0
1.5 1.0 | : - 1.7 - 1.6 2.3 2.7 3.0 -
1.0 - - - 1.1 - - - -
1.9 ' 1.3 L5 2.0 2.9 L3 2.1 1.8 -
- - - - 1.0 1.5 1.0 1.0 1.1 -
- - - - - 1.0 - -
- ; - _ . _ . -
' - - - - - 1.0 -
237.8  671.1 | - 158 45 5.8 5.5 - 12.7 5.6 -
42.9  35.8 9.9 20.1 25.6 17.8 28.4 11.9 18.8  35.0 2.3
- - - - - - 1.1 - 1.2 - -
- - - - 1.1 2.0 1.9 - -
- - - - - - 1.1 - - 2.4 -

TIZOTER LD B Uik H oo R © — 7 piifles Bivre.

L&, 2WHMBEXM Uo7 4 0 FAO TRAEDL 7T <8, 77 ¢, =l (2=¢
B, hxrFav i, = SFHOEofT, ch bAREE, FiE S ak090% L
b, WEAYE LT ESERESIR, o REIL AR O THSL vy v/ v
4, =LY A TIRLALN 1 I L2 PUEAIA GRS bR DR TH . Eio, WHNORHE
FIOHBEOTEL B4 e 7 20R, RERINC L0 R h, EEMIINCIHR
oo nlleg (41K, Total) ZA% &4 £80mLL FTit 1K, 2%k#& cErivti 50,
30% TH B O L, 120mml) b 180. Tmn Kl Tia 2 F 12, 8% ThHhotc. FRYENLIFI O &
b T, BEARD VD e e BRI 2 e\ as, H s OV o R TR BT o L ns
gt AT E HA, 80mml) Koo v 5 < BEf TR (I20FRi%) & TS B0 R g
Dtz H ARSI G TEIFLI 0T 5 B, TR R OB O F il bR & Ko Total
DO IR L2 870 2 DR E M ANC B 1) 2 EREMAGECS LOH NARE RS ML Z LI DT
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Fig. 3. Catch per 100m haul at each sampling time. a: P. olivaceus, b, c:
main by-catch species, —@—; Heteromycteris japonicus, —O—; Rhin-
oplagusia japonica, ---@---; Acetes japonicus, ---O)--+; Crangon affinis

Wh. Ef, S TREARYOMLE LSBT FRECXFITRELRASYORE
BIEERL T2, HEREOE AR AE I 0 BB (Bl BBS bbb
b, BHOWE D BRI ZIEHEDRCEHRT 5 ICIFREADLELY LD E L AR5 LE
BHH 5.

HEF (1978), ¥edb - {EEF(1978) 1k e T A BRI & & 1T 5 “day-feeder” TH B L
HLTWAD, SEOFEECKT HEMEAOHBIR (2%, $£5X), HHNSHEBEARL
(BB2F, HeR)2LHEMANBMCTLRTWEZ LW b Ths. Tivbh, EHFEK
DOHBFITEMEE 80 UETH B, KR4 WP LT3R (1 KRAE) HD\ % 61
(2 W) wREEERL, BNFEREARELDEMCE S REMEL ok, BRAESR
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Fig. 4. Diurnal change in weight ratio of crustacea and pisces among food
organisms of P. olivaceus.

FHEIEDORKML 1 KFETIZI MRS, 2 KAE TIXIFICED bht. Kk, Thboik
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F2R FERERICKT D T 2 0 FROBIHEKOHBR S L OCH AR EREARER

Table. 2. Incidence of feeding and stomach contents weight of P. olivaceus at each sampling

time.
Numbers Total length (mm) Incidence of Stomach contents weight/
Time of fish feeding Body weight (Average, %)
examined Range Average (%) wet/wet dry/dry
(7-8 Sep.)
12: 00 10 55.7~158.3 85.6 80 2.69 2.32
15: 00 14 47.1~174.4 93.9 93 2.84 1.94
18 : 00 9 47.8~173.5 91.6 89 2.18 1.81
21 :00 9 53.7~ 85.6 68.0 100 1.63 1.30

0:00 20 48.7~151.2 73.7 55 0.68 0. 62

3:00 12 59.4~126. 2 84.3 25 1.49 1.49

6 : 00 13 58.1~177.0 97.2 92 2.59 2.00

9:00 10 48.0~ 95.7 71.5 100 6.17 5.05
12 : 00 9 47.3~165. 8 89.6 100 4.99 3.90
(24-25 Sep.)

9:00 14 66.3~180.7 90.9 93 1.58 1.29
12 : 00 11 69.3~ 92.6 82.0 91 1.53 1.21
15: 00 8 69.0~149. 8 90.2 100 3.28 2.93
18 : 00 5 69.8~ 88.9 78.9 80 1.86 1.50
21 : 00 10 65.7~141,5 88.4 80 0.87 0.69

0:00 20 67.9~173.0 87.5 60 1.13 1.04

3:00 6 77.7~ 95.9 87.9 50 0.81 0.77

6 : 00 4 68.7~156.3 93.2 25 0.02 0

9:00 9 66.4~136.1 89.0 89 1.91 1.61

(%)
100

~
3]

(8]
o

Incidence of feeding

25

— .5

24-25 Sep.
Time

FOE AFHERICKT D EEMGEO HBER

Fig. 5. Diurnal change in incidence of feeding of P. olivaceus.
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Fig. 6. Diurnal change in stomach content weight as percent body weight expressed as
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station at Niigata Port indicated.

BHERHCET 5 ENSRERCHTHAIERPOER A~ vV P ERLTWA. TR
DWTHB ED—1 (HEE 1) DOEIA 1 KMATIGN K XU 6K, 2KAAETI KL IT
15 g < feo T b, Z ek LHRRIEO D— 1 R i218, 9B (1 kildr), 188F (2%
) CEfEhk R L. Th ORIk 5D—2, D—30EREIEEET D LiGERIE
ARG 3 B0 & DL T ic B X FOHTENTIETH S, T, OEMD
MALER D ©— 7 ZREFCHES &, 1 KFEE i fEC oW T 158 (D—1)—18F (D—
2)—= 0/ (D—3), HEET2H (D—1)—21F (D—2)—0K (D—3) &hEryUImK
CIMEERIETE 5. Lo, Efr beko B4 ¥ coMbikiE LT, &5
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HIFR BFERCKT 5 EARHOMLEEEL
Table 3. Classification of stomach contents in terms of digestive degrees. Content weights of
each degree are represented as percent of whole content at each sampling time.

Pisces Crustacea Unsorted
Time
D-1* D-2% D-3* D-1 D-2 D-3 D-3
(7-8 Sep.)
12 : 00 56. 1 40.2 0 3.1 0 0.6 0
15:00 91.1 4.0 0 2.4 2.4 0.2 0
18 : 00 1. 69.0 10.5 6.6 6.8 0.9 5.2
21 :00 0 17.8 4.2 55.0 16.7 6.2 0

0:00 0 14.9 66. 8 0 6.2 4.1 8.0

3:00 0 95.0 0 0 5.0 0 0

6:00 86.7 0.6 0 12.2 0.4 0 0.2

9:00 8.5 20.2 0 60. 6 9.5 0.8 0.5
12 : 00 55.4 14.8 0 19.9 0.4 7.3 2.2
(25-25 Sep.)

9:00 73.5 16.7 0 3.8 3.4 0 2.7
12 : 00 33.1 38.6 0 13.7 10.4 1.8 2.4
15: 00 62.9 14.1 0 15.3 7.8 0 0
18 : 00 32.8 0 0 31.5 10.7 0 25.
21 :00 53.8 28.8 0 4.0 1.4 12.1
21 : 00 0 84.9 5.1 0 0 0 10.0

3:00 0 67.3 32.8 0 0 0 0

6:00 0 .0 0 0 0 100 0

9:00 23.6 61.3 6.9 0 6.9 1.2 0

*: D-1; Un-digested matter, D-2; Semi-digested matter, D-3; Digested matter.

EYH R OGAITI2EE, FRE TN REYET S LHEEIh S, vk, #BI3XKTI
KAREIROBED—2, 2KAE6RHOFFRED— 31, FEHCEHWEIRIN TS,
T ERERF OB MEAE O HBRIMEL, LI C ERE Dotz it kb L Bbh 5.

T

Stomach digestion index
N
I

9 12 15 18 2l 0 3 6 9 12
D. 7-8 Sep.
B—— o R — . °2°%.,
Time
FTE HHEHET 5 ENELERE

Fig. 7. Diurnal change in stomach digestion index of P. olivaceus.
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HEEZBND., T THIEEMER OB 2P LI HEET 5.

HWNEY D bR Te 7 2 0 F o BENEELE 4 B TH v, BRI EAHE ¢k o 1B
R, WASERAKREL LS TL, FAMELERIE LA L. Len>T 742 0F
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Epwarps and STEELE(1968) it t 7 4 LB Lo a B+ 5 &2 b5 Y /7 L1 D
-ffi Pleuronectes platessa 0 ¥ x40, 6, 7T HKEAVKFRF 12° AN &/ big 1 ¥
) Ao Loch Ewe Tt H DD 0 ¥ fuc st b O FNEWBEAAET 5 2 &, Thbb, %
THVbP LML F THIEEMA TR S 2 L2 RE LT B, T 218D T ]
MRS/ IS I E R Th 5 EHER S B, € T 2 0 F SO T AR & RS, i
B (1973) »° WIHNERIREE & & SR @< b o &, TP - T (1978) AR
(YSCW/IBW x 10%) (3B < &b HIWIIHIC T F 35 & Sl LT 5.

PEEH H M3 2 o 8 L U P. platessa % %412, KUulPERS (1977) (2 AT 123,
THusseN et al. (1974) (EFHEEINEIHCHHIN D Z L2 HE LTV 5. 56 ity
WH AT E & I (58 1 BBl mpris e ATl ) ORI LA /R Lichs, il
B MBI R bivleh 2. FRERIN A COMIZETREIN T 30emic i fofg\ s & & 7
b, {BENEENC ST AW OMBELRAET L L vEHLVb D EE2 bh b,

BRHEAHEE) 217 5 SR B BT ci @F g T o © — 7@l L A bhd (Blax-
TER 1970). MR L oo 7 2 0 F o i NRE AT O oA H o H 3 1
o 9 ks O H K 3 EHIRTOI6RRC RS Btk T, HWNMLERED S, 1 KFAET
1112~150¢ 3 L O°18~21, 3 ~6 (9)If, 2 KFRA TIR12~15M5Ek L OF 6 ~ 9 M 3 7 L fif
PTbhicEHEEI R, KIS zid, e 7 2 0 F AL HOWMBOK SERIC 1, 1 #H
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O CHMRE G RIRENEE) o ¢ — 7 BT e B E M RO TV B 2 ETH DL Tk
b, 12~15Kk X0 6 RHC i SUEREMAY, HERTHS L 009 B NI HE s e 5 Bl fr
et LicoTR ) (B34, HEAEND Kl MEREHEIO € — 7 ORER L Is> T 5%
ZENEZBRS. Fi, H8 Kk 1 KMAOHMEML GO LWk H NAERAFILA2E
T vy b LizbDTHDHA, 8 HD6 MR LUIHHTOWTER S &, 120mm [ [-o> (i i
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Fig. 8. Relationship between the stomach content weight as percent body
weight and total length of P. olivaceus at each sampling time on 7-8
September.

EEETHEETIE 6 T TR ENBREREAERN 4 B VAAVCELTHDRRKA L, 80
mm e D NP FE A E AR LT A AR T 9B o TR CE NS ERARELN 4 % L~
NEBLTD. 20 LHEREYOREE, SMiED 5\ L DIEE)H R & Wo R
T2 0FROEHC— 7 OMBIC R E BRSO LERB LTS,
SEIDOFMEREL S, ETRIECKT BT 2 0 F ADEMH R EMIEL LRI TR
BELAMC I OTHR IR, i, BEEFEHO Y- 27 OB EY OB INEE R
BRI DTS Z EnEZE IR, BEEFHZALGTAERE LT, HLEE, A%ED
b7 AERDEBEMAD FICEETHS LEX DI, ZhHOWTIRARIR 2Nz 5 B3
N5,



— 79 —

L7 4 0 F 0o AR (1973), W - 5% (1978) ot & R < &I
gad oo R (1973) rk e I 4« OB HOHEANSE)A GROOT (1971) O\ 5 A Hifih Tk <
“swimming activity” [7cd O THAH 9 EHEE L, T AR FOFENEZ KD T 5.
Lo Lieht b, mﬁb®L7*ﬁm@ﬁﬁﬁﬁnﬁméhtﬂ«ﬂﬁvﬂﬁ&m%m(wﬂﬂ
M TH D, 7 A =k ISR KB T RBIRIRIEANEKT 2 2 Lo bh T
Wghs, THRBDES B E T 2 0 Ao rEsY “swimming activity” fITh B LiiHE L
1< <, B ARESR OIS Fikis LARIC X 2 EM B2 boKEHC L 5 &5 2 500 %Y
THHH. 7a==CRHICE LT o £ Hifud 2l & 7% s~ o By 7o i g
B Bhvfous (k- B 1980) b B b, b T A AT 7e < & H24NER & 9
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