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Distributions and Food Habits of Righteve Flounders Limanda herzensteini
and L. yokohamae in Mutsu Bay

Toyomi Takahashi,* Tatsuaki Maeda,* Yasuhiro Tsuchiya,*
and Toshikuni Nakatani*

From August 1977 to February 1983, the distributions and food habits of righteye flounders
Limanda herzensteini and L. yokohamae in Mutsu Bay, Aomori Prefecture, were investigated.
Results of tagging experiments conducted for six years suggested that both species in the bay hardly
migrated outside it. In winter they were found chiefly in West Bay. In the other seasons L.
herzensteini concentrated in West Bay or western part of East Bay, or both, while L. yokohamae
in the eastern part of East Bay. L. herzensieini fed chiefly on polychaetes, sea-hares, bivalves, and
ophiuroides from spring to autumn and in winter fish and macrurans became very important in

their diet.
There was a
between the two species.

On the other hand, L. yokohamae fed exclusively on polychaetes throughout the year.
a considerable difference in species selection for prey and food composition in stomachs
However, ingested-food compositions did not differ very much between

the two species in the same area, suggesting that they need a similar food resource and so compete

potentially for food and habitat.
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Fig. 1. Map of Mutsu Bay, Aomori Prefecture,
showing localities and contours of depth (m).
Area—-A: northern part of West Bay, -B:
southern part of West Bay (Aomori Bay),
~C: western part of East Bay, -D: eastern
part of East Bay.
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Table 1.

September 1982. Number of fish recaptured (R) is shown in parentheses
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MNumber of tagged flatfishes released (T) in Mutsu Bay from August 1977 to August-

1977 1978 1979
Species Aug. Nov. Apr. Jul. Oct. May Oct.
T® T® T ® T (R) T (R) T®R T (®R)
Paralichthys olivaceus 1(0) 2(0) 27( 2+ 6(0) 2(0) 0(0 00
Pseudorhombus pentophthalmus 0 ( 0) 0(0 0(0 0(0 00 0(0) 0(O
Cleisthenes pinetorum 22 ( 0) 4(0) 4312 4( Q) 00 3I(D 2(0)
herzensteini
Fopsetta grigorjewi 30(0) 19006 61(2) 6( 0 141 ( 2) 4( 1D 0(0)
Pleuronichthys cornutus 3(90) 1(0 7(D 00 3(DH¥ 00 1(
Lepidopsetta mochigarei 0( 0 0(0) 45(2 2(0) 0O 6(0) 2(0
Limanda punctatissima 2(0) 1(0 T7(1DH 0(0 2(0 1(0 2(0
Limarnda herzensteini 244 27y 292 (26) 147(11) 57( 1 144 (13) 223 (10) 149 (7
Limanda yokohamae 86 (6) 33(2) 4(0) 0(0 0(0 166 (14) 55( 3)
Platichthys stellatus 0 (0 0(0) 0(0 0(0 6(9O 0(0) 0(0
Kereius bicoloratus 0(0 5(0) 3(D 0( 0 0(O 0(0 1(Y
Tanakius kitaharai 6(0) 0(0 2 (0 00 23(0) 10 5(0)
Microstomus achne 0(0 0(0 0(0 3( ¥ 30 6(0 HE@Y
Total 394 (33) 357 (28) 352 (32) 72( 2) 318 (16) 404 (26) 217 (11)
1980 1981 1982
Species May Oct. Nov. Aug.—Sep. Total R/T (Y
T (R) T (R) T (R) T ®R) T B
Paralichthys olivaceus (O 6(0) 100 0( 0 47 ( 2) 4.3
Pseudorhiombus pentophthalmus 0(C0 0(0 10 0(0 1(0) 0
Cleisthenes pinetorum 40 0(0) 00 0(0) 382 (13) 15.9
herzensteini
Fopsetta grigorjewi 1(D 2(0 1(0 1(0 266 ( 6) 2.3
Plevronichthys cornutus 1(0) 3(0 0(0) 0(0 19( 3 15.8
Lepidopsetia mochigarei 10( 0) 2(0) 3(0 00 70 ( 2) 2.9
Limanda punctatissima 0(90 0(0) 0(0) 0(0) 15(C1) 6.7
Limanda herzensteini 142 (10) 21217 151 {(17) 461 (23) 2222 (162) 7.3
Limanda yokohamae 49 ( 3) 99 ( 4 54 ( 3) 6(1) 552 (36) 6.5
Platichthys stellatus 0(0 0(0) 0(0 2( 1D 2( 1D 50.0
Kareius bicoloratus 41 ( 2) 4 (0) 0(0 0(C0) 54( 3 5.6
Tanakius kitaharai 0(0) 2(0 4(0) 0(0 49( Q) 0
Microstomus achne 0(0 0(0 0( 0 090 6 (D 16.7
Total 256 (16) 336 (2D 215 (20) 470 (25) 3385 (230) 6.8

#1  Fish recaptured in outside of bay.

*#2  One of the two fishes was recaptured in outside of bay.
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mm B 200mm Dk 4 Bk, <A rA Tk
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Distribution of CPUE of
(Bt) and otter trawl {Ot) mean
seine (IDs) means number of catch per haul.

WINTER SPRING

Limanda herzensteini in each season.
s number of catch per hour at 3 knots, and CPUE for danish
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Fig. 3. Distribution of CPUE of Limanda yokohamae in each season.

CPUE for beam trawl

(Bt) and otter trawl (Ot) means number of catch per hour at 3 knots, and CPUE for danish

seine (Ds) means number of catch per haul.

BCHIRIERIETH - 7chd, FBFEERECrmEBEITe
HRT7 27 5 VEBREEAINTE D, £FEHOE
BED T —0, EETREEE AEZEN LT
$h, BEFLEFTIRBRETOMAE 200 mm L)
+ ES) 2, BENEHEED 72.83~95.5% %
Hd Tt UL, BETRESEEDIEHICHEETEES
TRT7 275V, HEREHNTEZ T P TEILRE

SR DTN, ok, ADEERI LD
EERRI RS SBRAEMERE, WiE (F2L
Taaxbff) I THD, chbiBoBIZE E
FENTCOND, BELE LTRFRIEEE L md -
7o

Wz, =H g @ﬁﬁhmh’é LZEFEOMEME (Fig.
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Fig. 4. Comparison of distribution of ZLimanda
herzensteini and L. yokohamae in Mutsu Bay
from May 1979 to February 1983. CPUE
for beam trawl (Bt) and otter trawl (Ot) means
catch per hour at 3 knots, and CPUE for
danish seine (Ds) means catch per haul.

7w V¥H Glyceridae, . W% = =2 #» A Scalibregma
inflatum RS IO A Y T4 Bo—FE Ampharete sp.
DHEREWEEY ED T, BETIRAY 257
v Maldane sarsi, = > -3 % A ¥ 7 Paraprionospio
792 h A Terebellidae B IO/ ¥=
IHAARECEAIR T, 2D b, Bk &7
7 NIBEFEORBEL LEFEE  EEORBRI CTIER
MLin-Tnb, iz, BEMBEIICEBHEOTEMN %
L b &, Ampharete Sp. INFKEO TS CHIEH NI D&
CEEBAEIR TV, &FE LTRRC IR\
VTR Tl 70 - 1o

—7, =arvA OFHEWHERE (Fig. 7) 245 &,
FBEPLKEE COHME, FEERIOEE L S ILEH
PIEFCEVESEEEDTED, 7275V, KR
HRIO 72 b TERTRBEEAIRTE LT, &
DO RZEDEHEIELIE L, IEL, BEOEFRH
BTAEE 200mm U ko d o+ EREY e
DEAEL T, ZBEORTERY 257y, avs
FAEH, FRYA VA, 7T EBIOL 29

pinnata,

<=2 HA DEIENEL, =H U1 LEEREOEENE
HoORGELie-> TR D, KEEIOCRE X 22/LEG
LI LCELL T3 (Fig. 8), HEMRINICENEY
M E R B &, KETeHEE B CBEaER T
2, HETRHEEIKEREFEEFRVA Y 2FHO
BRNEL o TWBBEREN T, ok, XERILS
FEDOLIEEIN T, BEAYEFTRETH -
Tele DR LT Tl

BEEOERYE AYEEICHT 2EE OB RS 1EE
THIE, = AL ofEE 160mm T E 161 mm
Pk, =2 v i 200mm LI E 20imm DRk
FTRERKREL LT, EROFRES CIXERER
RAEEDDTI A H ey b ALAEEIL D < E L
BEAEIN T D E» bRV, i, B
FEREER EixipResc 1m? Yie ) 5 EFEMU EERES
NI TR DTS, BRI X BEENTEA
EFHHBNIEMN-T2DT, 5 B 8~9 ADEREL—FE
LTH -7

=~ H VA DZERAE I B AR A B e
Biek&h sy Fpnabhic (Fig. 9, Larl, 74
7S5 o8, Fe VHE, v IA9%=2a> Lagis bocki %
IO =45 r YV Elo—F Goniada sp. TR 5 E 1%
IR TOREA L SREQCHEZRTHENE L, &
NBE= 7 v RIS ERCERE S h B 2 & 4
FTIZENTED, T, Fx=bffl s <@\ ENED
B R (R 160mm LITF) &, b/ vw=
A4 L 7Ee P FETAREA (A 16lmm B
FREFRENHCEAINTOWEEERE -, —F, ¥
y 238 Syllidae, # vV #g Sabellidae (F& LT Eu-
chone limnicola), -3 -3 =% 4 7 Phyllodocidae, # &
7 FAEABIo—FE Sigambra tentaculata, Ampharete
sp., A4 b =H 1% Capitellidae, 2+ 7= 1ED
Nicomache sp. & Praxillella sp.,, FHE>A YV 2EE
Ytewr S 2HA Magelona japonica [TIT & AL DHL
BTADOELRL TS, LivL, ZEHE HRE
TR, 79I A, AV ERr7vBIOa Y %A
CA IR A EEIMER OZENIER K & < B
EREZ b Rhish -7,

—J, =a XA TR AEBA ((f& 200 mm LIk)
MWr /7 =THhA, 7HITHAHH, aVARAEFTEX
CEEYA Y 2B L TECEERNTEENES V. L
L, ~HVABERNCBEAETLT 275V, T
VEE, v iAW T AYRIO Goniada sp. X LT=
2 H VA RHRRIEOBERELR L s ke, 7%
v b7, M EE, BEES IUEHEETCOWTHE
LAEDHIETADELZRLTED, ~F VA DEME
W EVAELNED b (Fig. 10),
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AREA—-A AREA-C
May Aug-Sep. Nov. Feb. Aug-~Sep,

@ TURBELLAR!A POLYCHAETA PrRoSoBRANCHIAGS) Aplysiacea
@ SCAPHOPODA @ BIVALYVIA AMPHIPODA @ MACRURA

- s Ofher Other
Q BRACHYURA & CrusTacea OPHIUROIDEA INVERTEBRATES
() pisces

Fig. 5. Food composition (% by wet weight) in stomachs of Limanda herzensteini, by size of fish,
month, and area, in Mutsu Bay. Samples are arranged in order of season. Area-A: northern
part of West Bay, -B: southern part of West Bay (Aomori Bay), ~C: western part of East
Bay, -D: eastern part of East Bay. Figures are number of stomachs examined. nd: no data.
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AREA-A

) Faraprionospio (% Scalibregma
@ Glyceridae % Lurnbrineridae ‘m’ p/ngaz‘o P @ ‘/'/7f/m‘u1g77
N ) _ « Other
@ Opheliidae ; Capitellidae @ Maldane sarsi Maldanidae
) Other Other
@ Ampharete sp. @ Terebellidae POLYCHAETA ORGANISMS

Fig. 6. Composition (9, by wet weight) of polychaetes in stomachs of Limanda herzensteini, by
size of fish, month, and area, in Mutsu Bay. Samples are arranged in order of season. Marks
are the same as those in Fig. 5.
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AREA-B AREA-A AREA-C AREA-D
Aug-Sep. Nov. May  Aug-Sep. Nov. Aug-Sep.
¥

(mm)
<120

@ POLYCHAETA Aplysiacea % BIVALVIA AMPHIPODA BRACHYURA

Other
CRUSTACEA

OPHIUROCIDEA @ ECHINOIDEA Other
INVERTEBRATES

Fig. 7. Food composition (%, by wet weight) in stomachs of Limanda yokohamae, by size of fish,
month, and area, in Mutsu Bay. Samples are arranged in order of season. Marks are the
same as those in Fig. 5.

AREA-B AREA-A AREA-C AREA-D
Aug-Sep. Nowv. May  Aug-Sep. Nov. Aug-Sep. Nov.

. . Paraprionospio 7y Scalibregma .
@ Glyceridae % Lumbrineridae @D pmﬁmé P 0os ,’nf/c,fu% @ Maldane sarsi
iy Ofher Other Other
Maldanidae POLYCHAETA ORGANISMS

Fig. 8. Composition (% by wet weight) of polychaetes in stomachs of Limanda yokohamae, by

size of fish, month, and area, in Mutsu Bay. Samples are arranged in order of season. Marks
are the same as those in Fig. 5.

g B S .
Q@Ampnare)‘e sn. (&} Terebellidae
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ELECTIVITY INDEX E
FOOD ITEMS —| 0 +
I T T T T T T 1
Aplysiacea ——e5-00 -0
Glyceridae rom% -—cnooc

L.bocki
Goniada sp.

o—eo-ed-B-w-o0fo—ao—
GAMMARIDAE ; @ 1 H“D——IOO—@—B—V
CUMACEA ¢ @6 —a

S.inflatum 9 oo 82D o
OPHIUROIDEA L“O—@—O—@—O—l@-—()—éﬁ-@_o o@j
BIVALVIA : -

SCAPHOPODA

&

PROSOBRANCHIA § &8-0—8———O———
Terebeliidae ® —oR

M. sarsi Z‘E—o—cm@%me@@-oqp-o————.—
P.pinnaia C-0-0——aD— &

Syliidae & e

Sabellidae % ®

Phyliodocidae

S.tentaculata a0 ®

Ampharete sp. EE8-cf—o

Capitellidas
Nicormache sp.eg
-Praxillella sp. &3

Lumbrineridae

M. japonica S

Fig. 9. Distribution of electivity index for macro-
benthos eaten by Limanda herzensteini at nine
stations in May and August-September 1982,
Values were calculated on macrobenthos
more than five individuals per square meter.
O: body length<160 mm @: body length>
161 mm.

e

ARBFFE TIT » T BB R O R IE I £ B L
TWb=H A bwa i v BBz E A EEEL
RN EaRRLTED, FHREKERRE Y 10
MBS X BT AR L —B T 2, L,
= 2 H U ADWTEFERRR B AR AR Tt S huc
L ORERE THER IR LR D, i, HAYE
DO 3 AT R~4 AR EIE 175 L 0%
RY b5 %o ATTHKED, LIEROIEK U fe B 41X
3~4 RRIERE S NI » 7o d’, ® RS OBk R0
LT\wBicw, 1981 42 F & 1982 4 2~4 AP
EOBEREC L VIBEIhIc~ a2 v ZEEAL, £JE
TRODELFANI, £ ORR, ML L EERERE
4 (CSI=AJEIREE X 10°/(FE) OIRFIE\MEFL S
<, ENRLRIPEREEROEE D S Eh T (Fig
1),

2 A VA TEGRA D DEIN E TOMRA 3~4 7
ATHB%50 2 ind, Zhbit Yusa b0k L OEE

\l/
FOOD ITEMS - | 0 +1
S.inflatum — — N ‘ 00 ‘ oj
Terebellidae l :
F.pinnata 00

Lumbrineridge ——0—0—8—0—C3—8——

Goniada sp.

M.sarsi C-e0 8o
Aplysiacea &

CUMACEA ﬁ‘“ : o—0
L. bocki 2 :

Capitellidae

Glyceridae T f
GAMMARIDAE %—H 0-0—0

S.rentaculata

(o
Sabellidae  H—e :
BIVALVIA %”‘ :
Ampharete sp. Be-so-e .

Phyliodocidae ¢
M. japonica

Syllidae bfﬁ
Nicomachs sp. &
<Praxilfslia sp. rg

OPHIUROIDEA ° : ;
SCAPHOPODA € -
PROSCERANCHIA & :

Fig. 10. Distribution of electivity index for macro-
benthos eaten by Limanda yokohamae at seven
stations in May and August-September 1982.
Values were calculated on macrobenthos more
than five individuals per square meter. O:
body length=200mm @: body length=201
mm.

[

BY BN CwAEEE (1 ATEH~1 AREEN &k
B S BRI R » T\ B F 7o PR DA LB
TEARE SRt &5 oW 5 573, 1980
SEDBRORERBTIEDTEh QS8 BFD2RE) T
BotcthkE 321mm Lz 5 KEEEIFE & I
25% bEEhTHRD, BAMGHC EZRLCW5HF
LIEREATC A KRERERDZ DR, b DS
BHRT, ZFEOFEMICHET 5 EIET, PNIBY
PR B X 5T, MEE»b ORERETHS LB L
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Fig. 11. Seasonal changes in gonadosomatic index
(GSI) of female (A) and male (B) Limanda
yokohamae from off Tairadate and offshore
area in Mutsu Bay. Open bars above and
below means represent standard deviations,
and vertical lines are range of values. Figures
are number of fish measured. A: 1978, A:
1979, O: 1980, @: 1981, ®@: 1982, v: 1983
(partly Takahashi e al., 1983).
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