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On the Production Ecology of the Flatfish, Limanda yokohamae—I
Feeding Habit and Distribution

Michio OMORI*?

The flatfish, Limanda yokohamae, were obtained from catches taken by the
coastal trawl fishery in Sendai Bay during 1967~1970. The fish feed mainly on
small decapod crustaceans, Pinnixa rathbuni, from early spring to early summer.
During the other seasons, they mainly eat polychaete worms, a species of Actiniaria
and siphons of pelecypods in the seasons from summer to winter respectively in
the neighbourhood of Ohne reef, and polychaete worms in other areas.

The selective feeding of this fish was investigated by comparing the organisms
found in the stomach with those found in the samples collected by SMITH-MCINTYRE
type bottom sampler. This fish eat selectively burrowing organisms that are provided
on the head with many tentacles or branchial filaments such as, tubicolous poly-
chaetes with many tentacles or crown, a species of Actiniaria, siphons of pelecypods,
Lebidoplax sp. and Opisthobranchia, but the fish avoid amphipods, the whole body
of pelecypods, cumaceans and sipunchroids. Such food selection seems to reflect
the mouth structure and the feeding behaviour of this fish.

The density of this fish indicated by the catch per haul of the trawl net have
a positive correlation with the density of the selected benthos. The most abundantly
living place of this fish occurred in silty or very fine sand bottom area, where the
density of the selected benthos is certainly higher than that in other areas. It
seems that the distribution of this fish is affected by the density of these small
benthic animals. ’

~ a2 A, Limanda yokohomae \IAlEEBILIC 13 5/ N EERERARECRENERED 50~60%
T h0, BENCEERERTH . i, JORBELF 34 2 AnbEAEHERCER~NELKRS,
WhR BT L5 A a2 ARYHEED ORMOEYTLH B, ZOWBL~ 2 F v R2FNC LT, BWE, B
FE, BAELOMCKT 28YY, HDCIREWOTER &BIRT 54 B85 SO TOAEYEEEL TS
PRLOD, IBERET AT 54 2 ARYEFREYRAL TP v BN LT %,

BT, <=2 H VA LEEENEOMET 2RI AR AEGRE ~ 2 # V1 OPFHICON TR~ Do
TER, BAEEMOGAH L ER L MR BERIEU D ENS 5 2 LBMbh T\ 5, AFRETEES, ~=
VA NEEEYEBRCHERELTHBZ A2 RL, DWW, ~a# UL il BEEEDRENE L
T, ~EDEBERCOMLTNBZE¥HALMT L,

OB ERE LA BARERC B 5 EMREOAECHT 2R AMHE] 0—L LTiinbhi,
* gk ok g9 (Faculty of Agriculture, Tohoku University)
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HEELUHE

<aF Vv, DHHFCETAMBELYEB AN, 1967 £ 5 Bxs 1970 4£ 3 B coifso PNABHIHE
B (BB nRER) BMOBRERSY AV, BELSCE 1 RBC L, Bfom L85, KEE,
BHEESNIRTORBIOVTK, F, NORESFIORBERXTFETI L L L

ThEWFTLT, 1967 £ 7 § 19 Ban 1968 4 6 A 13 ¥ co 14/, Fig. 1 R LicREmS
(BIF S.p. &£589) I~VI kT Ha S ~8[E, JHERERMECLI~a v/ 2BEL, BRBY
DFREXRTIOT,

¥, 1970 4£ 6 B 11 B 10 H 23 Aiciy, HEHE A S.p.A) KW T<afvs L B4y
DEFRELR TTe Do BAEAYDOEETIL SMITH-MCINTYRE RHRIREY IV, ERORAEE LM &
FRO 3 HECRNT, FHEIETOEEYERL, 1m/m B OB TEDEET .

Zoft, 1968 422 H 27 B, 4 A 18 A, 6 H 14 AC{IBEBRLRC SOV TliA S IBP, PM, (&
B, KAEWPRS NV~ 71T X ) fiicbh B A £ O BHEFHRRO R & LA SO T &Y B T—HA
oo

RRLEER

1. =adl1 0N

i) BYHEBOZHE/L

RaAHFUADEELERKKEBLhAEED S.p. I, U skt OI (Fig. 1) ki35 =2 vAD
BY VIR LOBRAMBEETHRARY KDl hboRERolc, S.p. I & T BHEER XL
i AR OFEHZE A RS (Table 1,2), $7cib, 3 And 6 A ¥ cofifoxramrHHFRE
DFAAY=AN=, Pinnixa roathbuni hHbH, TOMOFMILERZELEHLE LT D, —T,
S.p. Wi\ TEHLAL~a v 17 B3 SEH L KA (= % 2 254 Callithaca adamsi %o
KE) #FcHaEL, 10 A 11 4 v¥vs+7Bo—f, 12 A& 1 ARISEH, 4A»56
RETOIWML I ANV 2=k ThEhERBYE LT\% (Table 3),

LOXORTaFvARECHAETHEYOFEHLMT S.p. I, I wikirs kvt S.p. I X2
BRRID, 2O LR, S.p. I OB b DEBDANEEBEDEMNAIKRE LY, BEEHD7 7 v
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Fig. 1. Sampling place of demersal fishes by coastal trawl net.
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Table 1. Percentage composition of food items found in the stomach of “Limnada
yokohamae”, separately for the sampling time S.p. I

T Date | 1967 1968
\ Aug. | Sept. | Oct. | Nov. | Feb. | Mar. | Apr.| Jun.
Food item 9 29 12 23 18 22 22 13
Ophiuroidea and Holothurioidea| 5.0 2.5 23.4 14.7
Pinnixa rathbuni 1.9 57.4|25.8|62.5
Other Brachyura 1.7 1.0, 0.8
Natantia 1.9 13.1 7.6| 0.4
Amphipoda 0.1 0.1
Opisthobranchia 12.5 4.1 11.8| 9.8 | 7.7
Siphons of pelecypoda 15.8 | 0.1
Polychaeta 83.6 | 100.0 | 100.0 | 40.0 | 91.7 2.1(23.9|13.9
Other Annelida 7.3 20.0
A species of Actiniaria 2.2 ' 12.5 421631 0.6
Number of fish 23 13 8 25 18 64 |43 40

Table 2. Percentage composition of food items found in the stomach of “Limanda
yokohamae”, separately for the sampling time S.p. III

\\‘\\\\\\\\""\“““-~\~\\‘\jiifi\\ 1967 1968
Sept. Nov. Feb. Apr. Jun.
Food item 21 23 29 22 18
Holothurioidea 2.3 0.2
Pinnixa rathbuni 7.1 12.8 68.6 73.1
Other Brachyura 0.2 0.3
Natantia 0.9 2.5
Amphipoda : 2.2
Opisthobranchia 0.2 15.4 0.9
Siphons of Pelecypoda 51.7 0.2 0.7
Polychaeta 92.2 77.6 13.2 4.3 12.2
A species of Actiniaria 2.4 | 188 6.4 12.9
Number of fish 34 17 36 48 24

FOBORED S Z L2 L) BEGEOZEMWEENAZ W2 &, H5VIEEBHOTMEF IR e 15 2
BMTHAHIENERBRLTHBLDEEBbN%,

L L, FIB»DRBERPF CIT RSV A= BWE > T D AT 3REME LA CTH B,
i) =zaHvA4ORMER

<2 VA DREEEYDORD EDEYEBATHAEL T B0 E 0 ) T EEHELMRTHE LIXBYE
B LTRENDBLBEORUDED A H = X2k W5 L TEETH S, & 2Tk~ ¥ v A OFERWHE
DEGCEHLENEL, w2y v DERTEE HEBOMED 5\ IILEEH L OBREYREH L,

<2 HVADFRCHBE LA E, <=7 v/ DEHBERAUTER (S.p. A) TRARCERERC L VRE
ShicBEEEl & 2 EEER T B Lz, '

HILE, BRE REEHHOREE, ERE +HTFREEREDA A1 5 a v = (Cancer gibbosulus),
7 &k A ¥ = (Charybdis bimaculata), - x ~x~A = (Dorrippe granvlata), EREO V1L =
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Table 3. Percentage composition of food items found in the stomach of “Limanda
yokohamae”, separately for the sampling time S, p. II

N 1967 1968

Jul. Jul. Oct. Nov. | Dec. | Jan. | Apr.|Jun.
Food item 19 28 19 13 13 31 22 13
Ophiuroidea and Holothurioidea 9.1 1.5 | 26.2 6.4
Pinnixa rathbuni 1.3 4.2 1.2 |31.9 | 63.1
Other Brachyura 1.5 0.7 3.2
Natantia 3.1 0.2 0.2 0.1 \ 0.1 3.8
Amphipoda 6.6 . 3.7 1.3 |

Opisthobrandhia 12.2 11.5 9.3 6.5]15.5  11.6
Siphons of Pelecypoda 1402 | 323 9.2 1.1 9.8/23.0 0.8
Polychaeta 20.2 54.7 1+ 1.7 11.9 32.7 81.0 | 15.5 | 17.5
Other Annelida 7.9 : 2.4 15.0 4.6

A species of Actiniaria 8.7 84.7 58.9 16.8 0.7 3.1
Number of fish 17 |3 3 46 |14 | 23 |33 |21

Table 4. Benthic animals collected with S. M. bottom sampler and those found
in the stomach of “Limanda yokohamae” Jun. 11, 1970.

Benthos Stomach contents
. . s/b
in I&l;nber in nér)nber in weight /
Lebidoplax sp. ‘ 0.49% 1.06% 4.2% 2.16
Pinnixa rathbuni 65.96 30.69 21.4 0.47
Amphipoda 0.49 0.26 | 0.1 0.53
Cumacea 1.97 0 \ 0 0
Whole body of Pelecypoda 2.79 0 0 0
Siphons of Pelecypoda 0 1.06 1.8
Opisthobranchia 0.88 3.17 8.7 3.60
Sipunchroidea 1.80 0 0 0
Polychaeta 21.40 42.80 12.8 2.00
(Polychaeta errantia) (7.22) (7.41) (2.6) (0.96)
(polychaeta sedentaria) (13.68) (35.45) (10.0) (2.95)
Nemertini 0.55 0 0 0
A species of Actiniaria ] 3.61 i 20.50 50.0 5.78

¥ (Trachypenaeus curvirostris), feR3EH, v F FHEIIIBEILEC BV THRESZH AT Fvy St X b
BEIRER2HVADOBERLLRAMERSE Z LiXisv e ZhLOEMIVTH LR, ST <=
FUVABRHELLRVCEREBbh b, IBICRE (F8 A1 57 =2 Ammodytes personatus) L REED =
¥ Y+ 2 (Crangon affinis) (TR IO THELIC LK, BA»LOBBBEELHEERTNE V. £ T
EAEDER, BRBHHEROMECE L TIIh boEWIRS Lic,

<aF v DAL TV AKEIEEDO _MBEDIOTHB EBbh3M, =V 2/ 2514 UNOERL
f@tcv, ULinL, 7Y (Tapes philippinarum) OXKEHGOLAEEIC HDLEGH OHETE L, &
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Table 5. Benthic animals collected with S. M. bottom sampler and those found
in the stomach of “Limanda yokohamae” Oct. 23, 1970.

Benthos Stomach contents
in number in number . : s/b
(b) ) in weight
Lebidoplax sp. 0 % 1.76% 4.2 %
Pinnixa rathbuni 0 3.52 1.1
Amphipoda 7.05 0.41 0.01 0.02
Cumacea 0.52 0 0 0
Whole body of Pelecypoda 4.96 0.41 0.31 0.08
Siphons of Pelecypoda 0.26 8.66 5.4 33.31
Opisthobranchia 0 0.68 0.3
Sipunchroidea 6.53 1.08 0.9 0.10
Polychaeta 76.76 69.01 52.5 0.89
(Polychaeta errantia) (32.38) (9.61) (6.5) (0.30)
(Polychaeta sedentaria) (44.39) \ (59.40) (46.0) (1.34)
Nemertini 0.26 0.27 2.4 1.04
A species of Actiniaria 3.66 14.48 28.5 3.96

K 1g b0 BHEOKENRLRTWALDLEBbhb, T2 T, BRIERLT, BREHBTHEIH
5 1g DEOTHAOKEN=a AR I VEBRINSLDOL LI,

BYOBRMEE, BRRESBC X IBREIKRLESEYHTED S EEMEOEEED EIE (b) LAY
LTEAD BHE Uik ipbChd b T oL Yo BEBOBIE (5) L0k, $7cbh s/b OETHRDLL
tro ZOMEIX TR FROEMCHT MY BIROBEERTLOTH B, ZZTiksb a1 XDKRE
WEAEIRPCHAR SR LR+ LitT 5, \

6A, 10 AOWABL L~ 2 X VAT X VBEBRICHEIN TOIEIIA » Y >~ 20— (Lebido-
plax sp.), “HRDOKE, EkEHO%EEE (Philinidae gen. spp., 4 3 7 ¥ 3 v+ Aeolidia papillosa,
25 o= 3w Armina japonica, v 3 7 7w Pleurobranchae novazealandiae), %EHDTEERIT
BTALD, 41 VFvF+/7B0—fE Ths (Table 4, 5), —F, WHE (7 €FH AW+ Ampelisca
brevicornis, = v # v A# A Byblis japonicus %), "8, 7 —~<¥ (Leucon sp.) s XO'BHEII6 A,
10 BOBREAEDOVWTHIRB TS s/b DEILT X 0/h&pDlc, AV =AH =26 BOFHETIE s/b
HIPUTTH o, 10 BOBECFRRBIC L VREIREWORBERY ABHER L,

< aF v DEBEFHKBHCET 2R EMEMISER (VFVF+ 7BO—HE, FAAV< AN
=, THEKETHDN, FASV<AH =UND IR SDERI T CERRCHRShBEN TS B,
—F5, AV F =20, BRERIBROCHEEIEITEY, EEBENNIVWEDR a7 v X
DAL BENEN PO EBbh 5,

WAL X b &, BESLDKEHTTREL, FEFRITAUEOHM Yy =7, 2A#r 2L LTOWE
WHEERE FEic g A v <aH =i, BED2 ~ 6 ARBEALFBIIICAD, ZoPfMoEEBEEIENY
BLTRLISVEVS, =27 VAU OEREFETCHEIN IS 0REL, coifi], ¥FE 3~4m/m
DINLERERONEBELTHAEL T %, 6 BOFATSO L XD NIhDR LEAbETELS
L, SAAV AN I BCERRENFECE VI LERRLT, OO~ 2 vl 0XxELAYE
o TWBE0LBbh3, Lnl, TAUBERETLHRERCLID 4 5o V4~1/5 ofinos AV
= AH=DEEINRBY D, 3 F AR IDTLMORBR IOTLIELALHRIR T, 7TAL
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Table 6. Polychaete worms collected with S. M. bottom sampler and those found
in the stomach of “Limanda yokohamae” Jun. 11, 1970.

Benthos Stomach contents
. X s/b
in Izg)mber in n(L;I)nber in weight
Sigalionidoe 1.79% 1.85% 1.5% 1.03
Phyllodocidae 0.26 0 0 0
Nereidae 6.14 0 0 0
Glyceridae 2.56 0 0 0
Goniadidae 1.02 2.47 2.3 2.42
Onuphidae 1.28 | 0.62 0.4 0.48
Eunicidae 5.63 0.62 0.4 0.48
Lumbrineridae 13.30 11.73 10.4 0.88
Nephtyidae 4.09 0 0 0
Spionidae 2.03 | 0 ‘ 0 0
Magelonidae 11.76 : 1.23 0.4 0.10
Cirratulidae 2.30 0 0 0
Flabelligeridae 0.77 0 0 0
Opheliidae 0.26 0 0 0
Capitellidae 30.6% 16.05 11.0 0.52
Maldanidae ! 7.67 3.70 3.2 0.48
Oweniidae 1.28 0 0 0
Pectinariidae 0.26 0.62 2.3 2.38
Ampharetidae 1.02 1.85 0.9 1.81
Terebellidae 2.05 12.96 33.7 6.32
Sabellidae 1.28 46.30 33.5 36.17
Sternaspidae 2.30 ‘ 0 0 0

B g AN v =24 = AR LA OERENS 5 VIV EL 3 Z 530 LEL bR D,

BB, BEEDZITONWT, & “Bl” JLici DT sbofErRdi- (Table 6, 7), 6 5, 10 B
FRE L 3 s/b DA 1 X b K& hoic “Bl” 4k Sigalionidae, Ampharetidae, Terebellidae, Sabellidae
TH Do ¥z, Pectinariidae (3 6 §, Onuphidae, Eunicidae, Cirratulidae, Opheliidae, Oweniidae
1210 AOFAEKCE N TDL s/b 231 L b RENDR, <2 # VAXEROEMCATT 5 HEROLEE
I LR D ER 0L AEER OSEEL BRI E TS (Table 4, 5), 6, 10 FomHETE
LICHERCBA SR 4 “Bl” OLFEED 5 b Sigalionidae DA DLSERIFLEEREL, HHORKA
S5 CIIEBYERCET S, ERFCEARTEY BECERIETABR LIV 2BEOSERTH S, =
hoDEER—E LD LTHETSHE, 6, 10 FOMAECIVT, FEBCIVEESREEY
FTD 4.35%, 6.25% DEGEEEDDITT RS, BAFHL LTOLSEEF TR 61.1%, 66.7%
T, s/b ofEL 14.1, 10.9 L&,

iii) <=7 vA OFERERC OV TDOEE

REBONBR I MEEO HAE 20 AL FECHEL TN 3L IhETORE L 0 #H
EINRER T D, HATANAKA ef al® i~ay A 0ROKRE R, E, ERSOTENRY IS
THBRTLBEECRPCID TS, BRLCSEEYHATIOLHEAGLTWAZ EER/RLTW S, —7F,
STEVEN'D 33 LtX JONES'® (:RA{kE (Microstomus kitt, Limanda limanda, Pleuronectes platessa,



Table 7. Polychaete worms collected with S. M. bottom sampler and those found
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in the stomach of “Limanda yokohamae” Oct. 23, 1970.
in number Stomach contents
in rzg;nber in n(lgnber in weight s/b

Sigalionidae 0 % 0.20% 0.50%
Nereidae "2.04 0 0 0
Glyceridae 1.70 1.18 3.5 0.69
Goniadidae 2.38 1.96 0.5 0.82
Onuphidae 0 1.37 4.5
Eunicidae 0 0.59 0.6
Lumbrineridae 34.69 7.45 2.3 0.01
Nephtyidae 1.36 0.39 0.1 0.29
Orbiniidae 0.68 0 0 0
Spionidae 1.70 0.39 0.1 0.23
Magelonidae 9.18 0 0 0
Cirratulidae 0 0.20 0.1
Opheliidae 0 0.20 0.1
Capitellidae 22.45 8.04 3.6 0.36
Maldanidae 11.56 5.88 3.8 0.51
Oweniidae 0.34 4.90 6.3 14.41
Pectinariidae 0.34 0 0 0
Ampharetidae 2.04 10.00 2.5 4.90
Terebellidae 3.74 52.35 67.5 14.00
Sabellidae 0.34 4.31 3.7 12.68
Sternaspidae 5.31 0 0 0
Phylodocidae 0 0.59 0.3

Solea solea) DEMEEN T FhOBOEATHOBELY ISR LTWABZ LERL TV 5, WA LT
~a X vA DERTEYEETS L, EECH 28k LTHEEL EHCHL Bl 38 2~3em %
TREFOE, —BEOBHLYELEL, TOEBCEO LS LV EHCTVAE THELTR Y. ZDEA
T8 STEVEND pijR~-T\+% Lemon sole (Microstomus kitt) rRERZEECER L T340
BEHELTHE3DLX Do

GroOT!'® 13 BASEOBEATENCET 5 ERMTIRIC LY, »viflofuize 348550z v2ES
AROBERLD e BEx o X VCRET AL LS, RYBESE: ERCH 5 290 EH)
EVCOBEHRBC L Y BIEIhD, WhOAREORERMALTHB) LB < T\ %, ¥, plaice,
flounder (IRWHPIIBB INIMES LOBA AR L2TL BEAFEHIBEIND EVD, 2Oz L
B, GROOT® {LBRRTWB LI, =axvADLd nREBAATIIEARARE T, “HRDKEN S
DWFRTHE S KBW, HDHVCIILEESORMTE, BEEOHEC I > THATEN ERBIhIL0EEDL
IDo BREERERL TV 2EHEV5 22 Thl, SHORMTF, BELE LWROoSER (V%
vF v 7 BO~ME, HEIPFRITHERCABTEY I LTWA KA (KE), S5 BERLTUIVLEW
NERDORMAH D IR B LAY (F+ 37930y, 2570=y 1 v v%) 2BRIMCEAELT
WA dikwa g v OOEOME, ERTHORKE, H5-k~a T VI AREBRETHILVIT L
ERIRLT230:ELbR5,
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Miyags prefecture

Miyatg.fsl. .-

=" Haragam

Fukushima
prefecture

Hi10-49
I 15.0~- 199k,

I 0~09
EER 10.0~14.9
Fig. 2. Distribution of catch per haul of Limanda yokohamae by the coastal trawl

fishery, between May 2 and Jun. 22, 1967,

Ishinomaki

Miyatoisl.

I 15.0-19.9 g,

100~ 14.9
Fig. 3. Distribution of catch per haul of Limanda yokohamae by the coastal trawl

fishery, between Jul. 11 and Jul. 19, 1969.
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2. wadlL1On%HE

MEBCRG 5/ EBMERRATIEE |1EHORMRI2 /v POEETH2HEM, %) 7.2km 0RE
15 HRAREBEDO T CHEL EORE XD~ 24 113 5/ IERREREORESNELFR U Th
5 LEETIE, ThrhoRfc kBRI SR Lo ENE REELHEMNC R L T2 0L
WX Bo Z£ITC, ~EHEANDOENME OBREEY HiER EohBACEE L, BRENREERCARR
BOREESANE RO, EHE, ABERFCEEIN TV IREODRNEORS & Lk | RiAEEOHE
ExRD, BRI EIh O 3EEONEREESE ZBRICMD Z L3 TELLDTHLDT,
BEX S OEBINT UL RN CHETII ARV MBI R EOEMIEL LTW 5 E Bl s,

ZHhODOBELFONHE LT, RA—0BHEHATORMC L 2REEORELE(ELROTHD
KEHRBEOERE LTHENMAY R,

Figs. 2, 3, 4 tRah3 1512, SAMGIAECOHM, ~a#vAdKIZREEROKUIEDHE
B\ CREENE L, ChLoBERE ) EOBR TIBERIERC . 2ol bbb, <axVv
1 DEBEAEBKBIUIBEOIMEIRCHESOT B 2 Ll b,

SERBRCKT 5 | RAPEHERY S5 L (Table 8), xBfk (B4R 30cem LE), FHA (B
¥EER 20~30cm), JEIR (EEERES 20cm LIT) i1k CEEORED /N S WIEROFHRER R
B\ BT S A b TR CoOPMOBEE O 1 BiFEERERIIMOEERD 2 ~ 3 fFofEx R Lic,
Lvl, 12 Bo@fEECiifioe 2y, MMARISOEERTOBREIRY, FHAXDERLO L
BEOKREWINDIR TOREBREDFHNEH D,

3. TOHALAOEMLFHRHRICOVTOER

BED XS @=as vA DR EFHCOVCTHRRTE L, BROFMCEST 5ERIBEHCELT
PLRUBERB B, Tihbb, £, FEVNEREBOEBHEE L OBREYRETRIER LOCERFRNE
DEGHEFOELEEBAR TEL TPrRIEL S,

BEREDGA (Figs. 2, 3, 4) 2EHC I 5EEOREMER (Fig. 5) LBALTARD, IBEBRCE
T=a2H v/ DERBEEOEH VIR VL M JOMEDORER L 5 X 2—8K 1L, BhRils XOEER
D& BFEEOEVCIFROEELED, BHD, BThd, Z0Z LQAEREND 1 HETEREREOLBEE
EL—BT D, ZDXIE~2HVAOEREELEEONE L OMITIM LI DB 2ENH B Z LI
S TH B

Yy

;: d I3 ——
Araha 20y, 30 40 5060 80100 10km.
1131 0-~09 3.0-4.9 ==50-99
EHH 100~ 14.9yg

Fig. 4. Distribution of catch per haul of Limanda yokohamae by the coastal trawl
fishery, between Sept. 1 and Sept. 10, 1969.
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Table 8. Catch per haul of “Limanda yokohamae” in each bottom sediment

7. __Bottom sediment |Muddy Fine Medium Coarse Coarse sand Coarse sand
ST sand sand sand sand and Granule and Rock

|
May 2~31, 1967  L: (30cm~) 7.5kg 3.9 2.8 2.9 2.0
M: (20~30) 3.6 1.3 1.4 0.8 0.6
S: (~20) | 2.8 0.8 0.4 1.1 0.4
Total 13,9 6.0 4.6 4.8 3.0
|
Jun. 1~29 L 10.0 4.4 1.6 0.3 1.3
M 5.3 2.7 1.3 0.7 0.3
S 3.3 0.7 0.3 0 0.3
Total 18.6 7.8 3.2 1.0 1.9
Sept. 2~27 L ‘ 0.7 0.6 0.6
M 2.9 1.6 1.8
S 0.2 0.2 0.3
Total | 3.8 2.4 2.7
Dec. 3~18 L 50 28 0.6
M | 1.5 2.4 1.4
S Lo 0 0
Total 6.5 5.2 2.0
|
Kitaksgi R. b

ISHINOMA(IKI “'

s
i

'J

B roCK GRANULE =3 VERY, COARSE
CoARSE saND  [[MDMEDIUM SAND =3 FINE SAND
XY VERY FINE B SILT

SAND

Fig. 5. Bottom sediment of Sendai Bay, depicted from the figure by
KanN-NO (1966).
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WEB BT 5/ N EBRERBOSE R &
I llem THBH, ERBESCIERGE
A 10em L ED~=aivsf oanfEsh
Bo w2 H UL DERIEION LHETS &,
BRALERBATHD L TRLVCIEFTRENE
0 b DIR LD TWBZ LR B, UL,
FEBRB O | SIS0 ER O LEE R,
12 A%B\VT, K, B, IOThEhofic
DV TEREBER—OERERT ENLELT,
BRALRRATEREE LEEORE X OMG 100 200/m?

BRLD LD LIXEL bR, 12 8 0 _ . Bemhos

FEC RN, ORI &85 R o kBN Fig. 6. Relation between the catch per haul
- in number of Limanda yokohamae and

Bohleo, ZoHiEs~=F v DEIL number of the specific benthos eaten by
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