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Distribution and food habit of juvenile marbled sole
Pleuronectes yokohamae in the middle coast of Osaka Bay

Hiroyuki Ariyama

Abstract

To examine distribution and food habit of
juvenile marbled sole Pleuronectes yokohamae,
various investigations in the middle coast of
Osaka Bay were carried out in April and May,
1996 and March, 1997. As a result of diving
observation, many juvenile soles (mainly marbled
sole) were distributed at a density of 0.33—
2.51/mf, and the observed area was indicated
to be a nursery ground. The food habit of
the juvenile marbled sole was estimated as
follows: juveniles less than 30mm in total
length eat mainly harpacticoids and calanoids,
juveniles eat also many polychaetes if amount
of small crustaceans is a little; growing to
more than 30mm, they eat cumaceans and
gammarids, and since about 60mm the food is
changed to polychaetes. The distribution of
juveniles was not significantly related to the

benthos amount and the bottom sediment.
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Fig.1 Map showing the investigation stations for juvenile marbled sole
Stars show the investigation stations. Dotted areas are artificial beaches
made from marble pebbles.
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Table 1 Dates and examined items of research for juvenile marbled sole

\ Date 1996 1997
Examined item April 23—25 May 2124 . March 3—4 March 24—25
Diving observation @) O @) O
Stomach contents O O O O
Macrobenthos O O O O
Meiobenthos - - @) O
Bottom sediment O - — —

*QO: carried out, —: not carried out.
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Table 2 Subsamples of juvenile marbled sole for investigation of stomach contents

Number Range of total Sampling Sampling Depth Bottom
of soles length(mm) date site (m) sediment Collector
6 9.8—13.2 March 12, 1986 Tarui in Sennan 2 sandy mud Ariyama®
3 13.1—14.2 March 13, 1986  Tanigawa in Misaki 3 sandy mud Ariyama
40 10.1—26.5 March 13, 2000 coastal area in Sakai 2—9 mud Omi et al .V
71 9.0—21.7 March 22, 2001  coastal area in Sakai 2—9 mud Omi et al .»
Table 3 Density of juvenile soles and water temperature of bottom layer
Month Density of juvenile soles (/m')* Water temperature (C)
St.A St.B St.C St.D St.E St.F  Average Range (Average)
Late April 1.70 2.62 2.78 1.46 3.80 2.68 2.51 11.9—12.4(12.2)
Late May 0.72 0.40 0.56 0.40 0.84 0.40 0.55 15.0—15.3(15.1)
Early March 0.78 0.24 0.30 0.16 0.06 0.44 0.33 9.1— 9.8( 9.4)
Late March 0.40 0.20 0.38 0.58 0.40 0.28 0.37 10.1—11.3(10.6)

*Frog flounder and 1-aged marbled sole are excluded.
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Fig.2 Total length compositions of captured
juvenile marbled sole
Bar and box indicate range and average
*standard deviation, respectively.
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Fig.3 Stomach contents compositions (wet
weight) by size of juvenile marbled sole
Upper numerals show examined numbers. Stomach
contents of each sole less than 10mm in late
March could not be weighed.
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Fig.4 Stomach contents compositions (wet weight)
of juvenile marbled sole at each station
Upper numerals show examined numbers. Stomach
contents of each sole at St. E in early March

could not be weighed.
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Fig.5 Stomach contents compositions (wet weight)
in the subsamples of juvenile marbled sole
Upper numerals show examined numbers.
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Table 4 Median diameter and mud content of the bottom of each station

St. A B Cc D E F
Median diameter (mm) 0.11 0.10 0.32 0.46 0.45 0.57
Mud content (%) 23.8 33.2 19.6 1.3 2.1 1.6

EBEIREDHRITHL DB L, REL LD
THEME D B3 BREABRREYLELONS. L
Lighih, Zhick->TeaivA HAOHE%H
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(%), pid=r7axv bR (1mmBlt) OB
HEREARK (%) TH5. HEKLERE%Table 5iER
Li=ht, BIREREIE4 - 5AD/ —<HELLRE
BoaaxzvETEL, ThbRSEHLVFEHL
TWBZ b5,

DExFere, KRBCEIA<advA#
i, £E30mmETcVaITVaFERHIFTI VOV
AR EREREET AN, PRPRENRANCY
BVWBACISERLESRTS, TOREELER
30mmLl L3 & 7 —<HPaazvHHK, 28
60mmBE > b SEF~RELELE R TV L
BXh3.

3. BAOSH LBRER

BEERCETDH v 1 BHADEE (Table 3)
b, <y b+ AOKE (Figs.6~11) ZHBT 5L,
HEACHE (P<0.05) TH-7=Dik4 Ackd
327axv b 2BEFEOHBEDATH - £
EEDTI/aRY b RZ0.050°DHZDFETH Y,
EDREZXDBHONRY b AFEAREXL T35
BTHHH, a2 LAHERANEREHDOL AT
HIBELTWAHARA LMo, BEBL
HFUHErROTEVREAEZBHLTW530L8D
ha.

BT H VA FHRDBE L, EEOPRNEM
BLORGEEZHBELILZ A, LoPERCEW
THLHEOBRIIEE b > (P>0.05) . 3
~5 AR AN VI HRDESLERTIERI D
TiZ, BESTEIHIRY, 0.15mmiLTF OMEH™?,

HAERTIXEAD® LHEEhTEY, FHYLESS
mm® @ % AV BHRE T0.125~0.5mm DL
BRFED ZERELACEhTWA., P EDAR
&, SERREEES[DPREMADO0.10~0.57
mmTHokl ehb, vAHVIHRARESHKREE
BeERTAHAZENREENA.

4. HADER
KEFcEFs<a LA BERIFCLIIAE
KEHT LML ATEY, TOFREDO—DL
LTEZEDERFLE X2 UBROTECTHES L
TW3Y ., APFECE VW THEADOTE H199%6F 4 -
5,197 3 ATCKE Riz>Twiicd, BF
ORCUACEhE COEBRBIBEARLTVS3 D
EEZLRS. ChCBEPROPBENOETERR,
EHRBEFERDERENVELTE ), FEHKD
FRCIFRPEHNBARHNEAS LTS LBbh5.
4@, £F30mmTONBHERORERDWT,
NPBRERL, FEHPLOZAIARALRI.
ARBRBCFVCTRSERLZRTIHERLTVLTH,
5 AL, THFHCKE L-YSRANSEMEEIS
Db, ERCIIEELWCITEENRVR, #
RORBERZARTHRIEL TS LHERDS. T
T, BOH VA BHATHEREATVLIHERA® VI
DWTHREL, FEEOEBRRAZICET ILE
BeA5.

| 33

AHREZEDH YLD, BRABYPRV %
HHCEELTWERE, 3AZOBMRERZLT
Wi RE T (BR) VB B AL RBBF SRR D 0 < i R34 5.
Kb, 4 + 5 AGOBRBPEC BV
RRER (2 T) OREAR, KRBEEED ),
ABRFKERDOF2icbBLEELEFS.

Table 5 Selectivity index of juvenile sole on Polychaeta, Cumacea and Amphipoda

Food organism Late April Late May Early March Late March
Polychaeta 0.31 0.74 0.46 —0.28
Cumacea 1.00 1.00 —1.00 —1.00
Amphipoda 0.99 0.97 0.97 0.97
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