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DFedIC, HEREETTDOR & WERERM & FH2E AR 2 AV, BEOHF PG O B U O 4 e 10T
FOME (EH, fl, 1953) ko TEKXLNIC, 20, EEBNCERE T2k,

—RC i FE OB E NEYIC X 52O T fii R % O MRIEGRIC & o TEAEYOWELE
BEME D EER % 5 G REC L 5 HEYOEEORTE R L OAS SOMNENRECHI &
L, RENBEDNREERICOWTEE#RT 2o TCOBROMMcAEEYET 5 c & &
2N, METHEOT, mELEHBENRYLL (RETHIAERHEIDODRICIOT, EHhick
HEHBT DIV, COWMFETRCDACONTE D EMICHIET3 HiEr#H T CHNA
PO SR EITIE O,

AL BENEYICE AEMROMEI L L TR 5 2 &, MAEHe L THBET 340 RY
REETHOTC, BEREMEL CTHADOREWCHEERY 5 O iefidma diBiL <, AEOEE,
BRUTRENELORZRIGEWERE ¥ CEHEBRERNCEL LI BREL T THEDT RN D2 S
fez TN, FRBEYOREILCONWTHEDOT ALV 2 LS T NEFANRD S5, AP
T\ TiX, MAERAFHOENAYORIEIC L& ¥ b7, HNEYTICIRGET 5 A Y 0 RERE
WHOMWAROAUEL KA, HEYOBH L REILCO VW TOERE THEZOXERBOE I
RHBERNLD L LT,

AW S % KEE TR AKER T RAMEE L O R T ToHic Xk D EFL TR, Aty
BEEOR LB A X, AROMBMEY 2z b, RILMKZEIZHNEKE-LOMIsEs 2=
t, AROMEMKEEY 27c 2 2%, HIBH WL T, AMKEDOERCH D, WIEXKETITEHT
BEFM ORI O P, MERESEAEI WEELZRMEBE—S, FZ5—RAOKLICIE,
BARRZ R COHEEHCE RO L 2o b2 ELHALBELIF E T,



Figure 1. Map showing the 3 sea-region and localities of sampling
a, A-region (HARIMA-NADA & OSAKA-BAY ). B-region (KII-CHANNEL),
and C-region (PACIFIC & OSAKA). B-region (KII-CHANNEL),
b, Locations of net-haulings ((¢)) and sea depth,
((») shows the mid-point of course of every net-hauling,
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CAEIE I A T
F1H # #

B O BREUL R ¥ RSO & Chc BT 5 KEEMO KBTI 5 0%k, b b IN
BICR T2 EE# L ARBOBX 2, HEAFEREOABRMLOBX 2, ©OmEXOhEHOK
PREOEXT, 4%ABR (FBEHARE) BEXK EHFKE) 2 OCHER (KEEE) b
T5 (Fig 1-(A)J, AKX (EESEEAIE) XIEFMEIks X 0K 7 BAETBER BRAYE) &
Bia L CHX (REHR) XHOMIE b AR ET S TBHEX B2 8L TW5,
CHX (KVHER) TRAREMZ10~20km O % § HAKETOM Pl L) & & Haikks Kb, B

TABLE 1. The scientific name and number of individuals of dominant benthic piscivor,

around the eastern part of the Inland Sea.

Scientific name Japanese name Number of idivid,s caught
Family Synodontidae E Vi pi
Genus Synodus P hH IR
Synodus macrops T ANAKA F AT T T L eeeeerenennnns 4,115
Genus Saurida - = v B

Saurida undosquamis (RI1CHARDSON)
Saurida tumbil (BBLOCH)
Saurida elongata T . et S.
Family Muraenesocidae ~ x
Genus Muraenesox N *

Muraenesox cinereus (F ORSKAL)
Family Sphyraenidae b G S
Genus Sphyraena How 2 &
Sphyraena pinguis GUNTHER T H H T R, 1,832
Sphyraena japonica C. et V. X T b H TR 873

TABLE 2. Date and season of the sampling cruise and number of net-haulings by

sea-region,
* Number of Net-haulings

Cruise Date Season

! A-region \ B-region ‘ C-region l Total
The 1st 22, Sept.- 3, Oct., 1954 September 11 ‘ 10 16 37
The 2nd 23, March- 3, April, 1955 March 5 7 6 18
The 3rd 3, June- 12, June, 1955 June 15 9 6 30
The 4th 21, Aug.- 29, Aug., 1955 Aug., 1955 10 16 9 35
The 5th 25, Jan.- 3, Feb., 1956 January 10 10 16 36
The 6th 18, July- 26, July, 1956 July 17 13 8 38
The 7th 26, Aug.- 3, Sept., 1956 Aug., 1956 15 10 11 36
The 8th 2, Nov.- 11, Nov., 1956 November 13 10 10 33

| 9% j 85 ‘ 82 | 263
** Season of capture is shown by this name of month.
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K GEfKE) @KEAO~TOm KK % HD, AKX GEEERRE) 123E K E20~30m
DOUFLTH B0

AT, ARBAELIL TERVEOEDI DR, ZOBREMD S bAENER 0% Ex 5
230DT, cOMFETE, cOBETEEINZIEAD b L3 BAEBHAEOD4RET Bro
WIS R TR DO, LORE 2 HEMEE%E Tasie 1 IKRL %2,

AR ER 19545 22 B 1956 1 22 1 TEHIBIIC 8 [8], TaBLE 2 /R X 5 ICiT180%, IR
W< BAECHED X HBDEN, RE - BRROTE»BLELOFREET .

IEHT2 7 Acble 2 BRES 2P RROFHEMBABDOEZ W H D HTR LU, ¥
MoEE2 Nz 5B 8L 1 - 35, 6 -7H, 8H (19554 219564), X tr 94117
D 4 BT TRk DT,

MEHRER O F L, HHRHOF A2 2 T0bw %, hi 2 BERBREC X ok, 19E0%
MRS LI & Uico BERAL MM, REOH 158X UHEIBZ—IT, Ruuzzhsh
28.50 3 X, 28.36 LENET L B IBENTH B0 WX & OBRMBENETABLE 2 1T 2305 F Fo bt
S 11EY D 10R B4 CH o T, RO Fig. 1-(BYIC/RL 722332 5 < L BEIBEHA TRS 51
LSRN CHRIRET150%, Lo L30mPIEOMER A 2 #K 888 X 5 ¥ mE c,
RIS & CREEE LT CRRRTE ¥, BERLETICEEOE, ARBELRBCRNERD
A, REEFREOLRAREEM B SR A S o TERE B S BB R C, 1K
FARERBEHL TRBAKC L DHEARBEDORTYNE  TE LA LRI TEF IOk,

8 IO ZEHIBIEREAIGE T D 3WRH» LRI N 7T BOMEE, HEMKK X o T(Appendix
table 1) 1C/RL, %% fi flis X 0% R BIOKEHERE R L, 2L, KELL T, ~%
(Maraenesox cinereus) (XITFIE (Anal length) %, +OMoAaFEZRRE (Fork length)
H bz,

TOBRERINIMEHC oW T, BEORHEKIBETCOMBERRI 2, +OEKEMAEOEIRIC DWW TR
s TEL,

10 FHYTY (Saurida elongata T et S)

1A 7o E s AREE 200mmilk TEHOELIC O TRE D, 8 A» b 100mm
RONUESRHIL, PR Hd TR E 12h, BEFEO 200mm §ij# O kE o
W%, 8 AUBEO AR TE300mm 22 5 EF TOREFILNED, ERBERINcCED L, A,
B, ClEX2HBE,bHADEIICIE 2 1E EAMOEKERIMFRINS,

IS5, 6 AritEdh, zOEMNcit 300mm #i#kx HARNBER BEKE) o
HAMER GREEMEADRE) o CHBl3 % (Appendix table1-a), 8 Aic A% & 100mm 4z 0
FEPABXICEWTEEIRRIN S, cORBHIBEFEOHFECIE 200mm I £— Fx oK E
Jkih, &8 (1, 3A) keFr L BERHEET AR, ABRICIZbRS, EEEHK
BFEELUTCAERICERLTADRD, cOZILICEEE T 300mm FlcELEM LIS 2
Zbhb, cOMFEORLEHERBEITA, BEER A bh, CHER (KFHESR) B0
—RREHERELPR BRIV,

9@ =<==xvV (Saurida undosquamis Ricrarpson) (Fig.3,Appendix table 1-b)

3o 2 3/ 100mm FigOKERZIIA, 1 AcBBEL, z0ARRRENOETIIcORT
K&y, 118, 1 Ak 2 RBOKER 1%, BRACA% 2, ABEER & CHEXORM
THE®RZ BN, CHEBRT, PLRHEDLONEHERINTNS,

<V ORI 8 Btk EHE I, 180~190mm iz & — F & 4 oEWAT A, BEERIC L
Zbnb, 11 ALIECR100mm o 0 FHaaik U» BRI, R\t CEXIc% bh s (Appen-
dix table1-b), z OB 1 FOET CIRBAT I, ExbErsd Tz, A, BEERK

_5___



Figure 2, Percentage composition of Fork Length of Saurida elongata
(T. & S.), by season and by sea-region,
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Figure 3. Percentage composition of Fork Length of Saurida undosquamis
( RICHARDSON ), by season and by sea-region,
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Figure 4, Percentage composition of Fork Length of Saurida tumbil
(BLOCH ), by season and by sea-region,
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AbNB X HCIED, IBICHKHBAICHFT200mm 2tz 5k & 3 b CHRICHETS,

3MBX 2B HEHMBL, EFHOBEKEL V 47 =Y (Saurida elongata) < H#k L4
DHERL TWoBo TOLDBEAT, vV R VAIT TV CHBEL THAEORNAET L AbN S
2, ESHFIOEI DRI TRBHNABRICE L, HandTA, BAEROEAD S
Thord SRl AAEEETH S,

(8 9=xv (Saurida tumbil Brocu) (Fig. 4, Appendix-table 1 —c)

100mm g O/NEEZ 7 A2 HHMBEL, 300mmziiz 2 KEHZF21LC1, 3 AclkBESds,
ZORBEHXCERTHRRINS,

V=x ) QESMEHE I A7V XY BV EHEEIND S, BARCERZF CAECZDNRS,
0FAR7 AR UCHTCHERTHERINS X 5B ) 8 AR BER»BbABRKETZ bR 5
( Appendix table1-c), z ®100mmpgi[iOEER XKLz 190mm ic £ — F& 3ok & 31T
Y BERICEHEL, £FCLD LA, BEBRICRBLAEADNRIL 85, BEDE, B
Fcik 200mm YLD 00 B, CHERICAZBNIFNABRICIZEEALEZADNE N, TOKIE,

bolEbCHERICEHNL THERETS ISk S,
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Figure 5, Percentage composition of Fork Length of Synodus macrops TANAKA,
by season and by sea-region,
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Figure 6, Percentage composition of Fork Length of Sphyraena pinguis
GUNTHER, by season and by sea-region,
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Figure 7, Percentage camposition of Fork Length of Sphyraena japonica

C. et V,, by season and by sea-region,
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Figure 8, Percentage composition of Anal Length of Muraenesox cinereus
(FORSKA)L), by season and by sea-region,
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4) FadFazuxV . (Synodus macrops Tavaxs) (Fig.5, Appendix table 1-d)

COREIRA, BHEXR CRETF b2 TEORLFRINT, CERET RIS, X
ISERERHL A R BER E D e R W ¢, v~V B2 —ENCEET 30T, 2B
HEOBXAMWEL ThB 2 W0Wi 5, hERSE AZDZ Wik 200mm ic# 35 3 0MRbRT, N
WIRINERX 7, 8 AL bNAM, ZOMOEHTCOREMBRDOERD E D XN,

6 ZHHTR (Sphyraena niguis Gonrrer) (Fig.6, Appendix table1 -e)

BB L LT, BUDTHRRINS 100~200mmp 7 4 4 < 2%, AHKIcEWT8, 9 BicH
BUBERFICR 300mm 3T DA F I BoTHE T3, & Ok b3 Tk bIc B
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TCHRICERLT S,

6 YvbHX (Sphyraena japonicus C.et V.) (Fig7, Appendix table 1-f)
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Figure 9. Engraulis japonica ( HOUTTUYN ) , showing measurements of Body
Length ( B, L. ) and the length of six vertebral columns ( 6 V.L.D

Figure, 10, The relation between the Length of six vertebral columns ( 6 V, L)
and cody size of the two domonant prey :

(A) Engraulis japonica (HOUTTUYN)

(B) Champsodon snyderi FRANZ

B.L=Body length T.L=Total length
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HAYOREORNE IOHEED DI, HFERE2EE AL S FCniWEKD, BREYTIC
FRINHHCE, hREMER 2 UE L HEYOFEE S itk L A EORRBEL RS
oo

Fig. 10 514 7 54 v v (Engraulis japonica) 3 X087 =% = (Champsodon snyderi)ic
DWTERRE 2 AR ORURERE A2 BIR Lz 2D X 5 RERBEEY 3 BT, BREMTICLEL
TEEYORGROWER (V.L) 2 bHEHOERE L HE Ui,

BOHRICRD b 5 HAEYORIAD 5 b, EESAETE 5HEBIEHTFNTH D5, HEKE,
ZDMOKEDOBNOE X ZIG L AL OABIC OV THETE, HEYOKEDKERIETES
DT, TOEOHARAUEC LI OTHEYORE IOE Y EECEET I 28 TEB X I
Dz

BAZHEBDLNRT, bLARBEAEL TV THIMERCRELBEVW ORI 24D T, BN
BUCHET SRR LT, RO XD HREECST T LT,

O BARHOEANCI IR CES bh i T ERRERECE 5154% [ZH] 2\, =
OIRFED e EMEE A Ny TH B3,

@ BAEBEREDLRDE, 30F ) Lt bo FHEEYORADRERTE 5V HE,
BREL e IERRECSOTHERN S 1oTn T, MEOEELBRIIND, & ORED X
ok, MEFXOHNEYE 2L delaBoMkin: N Rt ¥k, cOBEOBNEMIE
BUREDTH S0, METESEACEERIERTTE 2%,

@) BEYOREEDS, EMOH ML E CAETE A, TOHABEKEL N/ TRLE,
Tre, COBETRIEOR 7 EOAAREAEO BNEYIICED b A TapLe3 TR L
2o

TABLE 3. List of Food animals found in the stomachs of the benthic piscivors.
QO : Name of Food items.

Scientific name gg ®OM ,4,__% | YRR 4

PISCES . |
OEtrumeus micropus (TEMMINCK et SCHLEGEL) v v A 49 v grit 4TV
OSpratelloides sp. (v F TR ¥ v F TR
OSardinops melanosticta (T. et S.) 2 4 7 v A4 7 v
Ollisha elongata (BENNETT) e 5 e 7
OEngraulis Japonica (HourTuyn) YT FALT Y ‘ nEITFATV
QAr gentina sp. ‘ (= % = B ‘ = % = #H
OSynodontidae, unidenti fied. (= i ) = 5 A
Synodus sp. P oAz B = J el
Saurida undosquamis (RICH 4RDSON) < - v |z i H
Saurida tumbil (Broca) 7 = = 9|2 J L)
Saurida elongata (T'. et S.) - S S S S - J |
OM yctophidae, unidents fied. (NEFHL T YR AY FA TR
OAnguillina, unidenti fied, (v &+ ¥  B) v F+ % #H
QFristulariidae, unident; fied. x # 2 & ¥ # 7 #H
OSyngnathidae, unidenti fied. (2 v vvx D 2 v VY R
OQSphyraena sp. ‘ (7 = = B | < X2 M
k2 A ol

OScomber sp. €3 S B ‘
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OT uichiurus lepturus LINNE
OTrachurus spp.
OCarany equula T. et S.
OLeiognathus spp.
Leiognathus rivulatus (T. et S.)
Leiognathus nuchalis (T. et S.)
QU peneus bensasi (T. et S.)
OCepolidae spp.
OEpigonus spp.
Apognichihys sp.
OApogon spp.
Apogon lineatus (T. et S.)
Apogon kiensis JorRDAN el SNYDER
Apogon semilineatus T'. et S.

Synagrops japonicus (STEINDACHNER et
DODERLEIN)

OQAcropoma japonim GUNTHER
OSerraninae, unient fied.
OSillago shihama (F orsSk AL)
OQCrysophrys ;'mzjor T. et S.
ON eopercisgex faciata (T. et S.)
OChamﬁsox
OUranoscopus japonicus HOUTTUYN
QOCallionymidae, unidenti fied.
OQAmmodyles personains GIRARD
OBrotulidae, unidenti fied.
OGobiidae, unidenti fied.
Rhinogobius p flaumi (BLEEKER)
Cryptocentrus fili fer (C. el V.)
Parachaeturichthys polynema (BLEEKER)
Chaeturichtys scustius JORDAN ef SNYDER
Chaeturichthys hexanema BILEEKER
OCienotrypauchen microcepalus (BLEDKDR)
OBalistidae, unidenti fied.
Navodon modestues (GUNTHER)
OT etraodontidae, unidenti fied.
OScorpaenidae, nidenti Sied.
OPlatycephalicae, unidenti fied.
Bembridae, unidenii fied.
Platicephalidae, unidenti fied.
Hoplichihyidiae, unidenti fied.
OTriglidae, unidendenti fiee.
QPleuronectida, unidenti fied.
Pleuronectina, unidenti fied.
Soleina, unieenti fied.
QBregmaceros japonicus T ANAK A
ARTHROPODA
Crustacea
OSchizopoda.
OMacrura.,

n snyderi F'RANZ
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OBrachyura. H OB # B | & = H
H

OStomatopoda. i i H|lv =+ =
MOLLUSCA kR
Cephalopoda i} 2 HH
ODecapoda. + W ® OB |4 7 H
OOctopoda. AR R = N 4 =4 b

s U, HRBEYOHBELAFEZORESNRETBANEL LEOHAYHBA L CL2TE
KIOBA A T80k, CORPOHBELSCREREDHE, AFOE, 8, I, *oMlrEZsb
Nico [AEREOLTE ] GABETHEI 23 br 52, MUTOML E CRETCERIOREHD
ERMUMTARCRETEN» 0D 34Dk, [HAEHOE ] XBHROWHATELBATATR
HECHIVEBOMECEBrokb, [RE] LT A5 7574 Vv (Engraulis japo-
nica) 13X O, JE L CRAISTT v 754 (Apogon lineatus) OONHEIL LW H D
BENICH BRI,

[Zofi ] ik, WEOWR, PELEYOUWR 32D b, AEEPIT O NEYIEIER REH
CEDHDTHSWRANCBIRADESD L BRNDA, HEAKILLL, o s Tcir—IE, —i}
OEEY L IXBN L,

230 MRVEAEHO BRI
B0 BARMOEELBEASTYEER

8 Elic 70 C, EMBNCIRIL e 7 BOAHOLMHBKIC oW TOENEYORE ERITED
WAy Tapie 4 102> \Fieo ¥ve, BWNAYROBAYORINC » OMKKENE L HNZYE
BESE L% Fig 1l ©t/RL%,

sbic, FE, BRIOENESMBE A X b Appendix table-2 1R %,

b DFNAYCEE T 5 BRI oW THiAHE 2 BAYOBIRO AICA SHilic, XERLFR
BMERBICOWT LN T .

BABYERICON T, BNAUERBAIENRG), * X CRABHERE) Y, KO X SICEHL
Yoo THRbb,

= Scw

S= B W-—s.cw %100 &)
- S, ¢ w.

P =352 <1% @

AT, BWEXZBW i, thThfia®lHEkokEL, HAZEDIZHICONTDHK
EOAHMEY, s.cw &, Xs.cw X, RAUHAHEOBRNAHERO—MkconTtoEes,
BB OWTDEEETH B,

TEoMaEEAE (N, BRNEUFEEE CEEORETE R0k iad itk (N),
LEEYORET S eHlaBEBEE (N) olRELR LD, Fig 12 © (N+N+N7) 114
BERBEBTNTRLE, 2ONEEDOLOOESFE (N/Nx100) »2ERe Lk, HES F
7OHhROBERFR & X CERTOMBEOENEHERRER (F) Tt 5,

¥, REBOEKBENAMEREN () OESRMESH% Fig 13 WRLE, /=0 05
REBETHY, FEOE+2LEHIN LD 1.0 D53 bIEdi,

FTEERL LS L, BEOER CvxY (Saurida undosquamis) »7 = = v (Saurida

w= TP ==



TABLE 4. Composition of stomach contents, by
Saurida elongata Saurida undosquamis Saurida
Py - A

by weght by

by \by weight‘ by
in gr. | number

|
“number‘ in gr. ‘number

|

[€Z%D) ol \ l
o | Total 7 e } 7,786{ 450,152 12,219 469,978 1,577
‘3 With empty stomachs ==~ N 2,4073 — 1,824 — 223
S With emorphous contents EERARYME 2,115 — 2,456 — 241
o ‘
& | With food organisms %%%ﬁﬁgh@ 3,264 - 7,939 — 1,063
FOOD ITEMS (ﬁﬂ%%) 4, 618i 6,864.84 11,953{ 15, 377.55] 1,747
Etrumeus micropus /025 S Sy A7) - —| — _ 1
gﬁmtelloides .;‘p. . i * t:f 3‘17:1' b | — — 29 28.08‘ z
ardinops melanosticta < v — . — .
 Ilisha elongata. | 7 1 16.80 - —| -
Engraulis japonica NETFATYV 2,439 4,310.23 4,676, 7,866.15 205
Argenting sp. = % = ¥ — —| 1 0.47 9
S ynodontidae T J 5H 21 102.52 76 322.22 25
Myclophidae NI 4T VIE 22 12,99 17 10.55 -
Anguillina 2 | 2) 1.96 63 23.67 7
Fistulariidae v A7 R 3 6.98 - - -
S yngnathidae = g - - 21 0.05 -
Sphyraena spp- | = = — — —| — —
Sz;my;;er spp?p | ¥ S 3z} - — 1 1.95 —
T richiurus lepturus |y F v % 15 53.32 3 4.78 11
T rachurus spp. = SV | 94 154.36 102 290_88‘ 6
Caranx equula ‘4T ) - — 3 6.80 -
Leiognathus spp e 4 7 ¥ 8 161 161.31 398 666.78 38
U peneos bensasi < A A 2| 19.45 8 79.24 7
Cepolidae T Ay F M 7| 6.39 11 14.42 36
E pigonus X 2 & VM 12| 21.97 340 472.71 67
g Apogon spp. svvry 48| 108 258.08 195 344.68 92
S | Acropoma japonicum | REF NV X O 26 47,07, 43 238.38 24
& Serruninae I~y 48 —‘ - =i = =
Sillago shihama Iy 2 = - 3 67.29 1
Cryosophrys major =4 r4 4 —’ — 1 2.05‘ —
Neopercis sex faciata LIS h R —| —| 1 0.35 -
Champsodon snyderi g o= ¥ = 48 52.75 2,053 2,374.81 155
Uvranascopus japonicus N g k= 4 1 2.26 — —| -
Callionymidae A XY R 203  124.28 32 31.69 9
Ammodytes personalus 4 H# F = 159‘ 91.10 310i 173.91‘ -
Brotulidae £y F v 4 - - s - —
Gobiidae I AENPNEE - | 374  507.20 468 369.30 387
Ctenolr ypauchen microcephalus F A UV x 3 6.42 5 10.22 10
Balistidae I RN - | 1 1.85 — — -
T etraodontidae 7 s H 1‘ 1.30 —¥ - -
Scor paenidae T4 h W TR —| - 2 10.07, -
Platicephalidae | = ¥ 30 7 11.651 11‘{ 50, 08 —
Triglidae x 7 K U 1 10.80, 1 1.55 -
Pleyronectida ‘A v 4 # 15 32.06/ 27 56.33 5
Bregmaceros japonicus 'y 4 v 7 25 12.29 1,202 412.18 129
Unidenti fied fishes | REAREEOAE 62‘ 65.71 207, 109.21 30
Bones, scales, eggs of fishes | flo®, @, 5 l\ + B 3i 1.92 -
..:.'; Macrura spp. & Schizopoda spp. = ¥, 7 ¥ 570 263.41 1,3301 697.66 429
3 | Brachyura spp. # = o] 1 2.00 1 0.30 1
5 8| Stomatopoda spp. v ¥ = b | - - 21‘ 8.65, 5
25 D ‘ Y Y
29 Decapoda spp- 4 x HE 236  455.44] 299  562.34 52
§§ Octopoda spp- y 2 # 1\ o.55§ 4\ 5.10 1
~ Others BN \ - . 3 0.12 1
Amorphous contcnts ’ EETBNAY ~ —‘ 60.99} — 59.78 9.71




number and by weight, of the benthic piscivors.

tumbil Synodus macrops Sphyraena pinguis Sphyraena japonicus Muraenesox cinereus

L Y . FavFasv=my 7 A A=A Yt AR - =

by weight! by by weight by by weight by by weight by by weight
in gr.| number in gr.| number in gr.| number in gr. number in gr.
102, 474’ 4, 115' 9, 847‘ 1,832 174, 446} 873‘ 2, 068| 1,051 338,099

- 1,003 - 608 —“ 300 - 391 =

- 476 - 405 - 335 e 130 -

- 2,635 - 808 —L 239 - 530| -

2, 201.64} 4,414 1,715.35 1,177 710.45] 360 256.86 844  5,097.77
| ‘
25.46) s = = - - - | )

— 2 0.14 - = m ot l \
195.00 Z - _ _ n B J li Jo. 19
265.17 8  111.74 64_3; 419.44 284 213.04 166 426.45
53.95 . sl - _‘ - - = -
100.54 70 20.94 (54i 44 21‘ - - 13 758.68

— 7 4.65 - = . ~ — —

11,05 30 8.00 1 0.42 = . 49 267.81

=| 1 0.05 - - - - 1. 0.40

- - - - - » - 2 50.00

61.68 - - _ ] & — 13 46.85
39. BOi 2 0.61 10 161 20 23.28 33‘ 648.15
! | | | _

48.19 26 7.12 18 11.18 - - 5 9.39
87.86 2 4.26 = - — - 6 16.15
86.88/ 7 6.78 - — = - 21 374.62
26.25 492 238.02 2 5.86 o - 3‘ 5.98
69.55 11 7.65 20 6.15 — = 3 5.68
61.15 43 38.60 4 0.31 — - 4 20.84
—| 1 0.30 -‘ - — B - —
3.45 2 - - . - B 6 161.71

B 0 122 | _ - - ) 32.30
113.80 1,746  843.06 7‘ 8.83 4 2.93 32i 46.66

e o | - | —_ — o =

8.00 116 67.73 —| - 1 1.10 14 47.00

~ 1 4.44 15 5.92, = = 5 8.85"

_1 I -t _; _‘ -— - 3 65.28
562. 62 12 47.32 25 19.91 4 3.82 31 183.30

16.37 = = 1 0.60 B - | 13.72

- 1 0.08 - - o - — ~

- - - - - - - - =

| _ _| | = B - 2 18.62

- 1 0.87 — - - = 5 28.€7

- 1 1.30 - - . = 1 4.95

6.49 36 15.80 - -~ - — 25 72.13
26.45 139 57.08 247 92.35 18 7.09 1 =
19.04 182 15.13 25 15.17 4 0.98 65 278.18

— - = 6 + -] - 9 +

_ | _ | ! _ A p—
192.53 1,064 129.52] 74 8.73 25 0.75 o7 208.01
3.32 4 0. 4?| 3 0.32 — | 92 642,97

105. 63 201 63 36} 12 36.83 - - 24 283,20

0. 35 _ - _\ 2l — - 14 172.78

+ 1 0.02 - e - J - -

13.52‘ - 9.90‘ —] 22.62[ - 4.07 - 9.71
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Pisces

n

Figure 11.

Engraulis japonica # %7 ¥4 72

Champsodon snyderi 7 =% %

Trachrus spp. =7 <M

Bregmaceros japonicus: 4 { © #

Gobiidae spp.” 7 &+ + ¥

¥ ]
Synodontidae spp. = v

L Epigonus’ spp. 4 4 2 v 3
N
I A Callionymidae spp. 5 =
M y PP A4 X v KB
: fhF=
x A 4
L 3

9

Pleuronectida spp. #v 1 %8

~

¢ . . -,
. Sardinops melanostictas® - { 7 3

t

Leiognathus spp. & 4 7 ¥

. Argentina sp. =¥ 2 ¥
Cepolidae spp. 74 % #%i

Upeneus bensasilt # ¥

. Trichiurus lepturus % o %

Sphyraena sp. 7 = %2

Apogon spp. 7 ¥ Y7 X4 M

Ctenotrypauchen
microcephalus Fawt

Macrura spp. & ~Schizopodaif spp.
Brachyura spp. 7 = %
Stomatopoda spp. & + 2 i
Decapoda spp. {1 7

Octopoda spp. % =2%f

7 M
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SEASON

JAN. & JUNE& SEPT. &
MARCH JULY  AUGUST NOV.

323 1.252

177

Figure 12. Percentage frequency of empty stomachs and stomachs with amorphous remains,

and stomachs with identified food .items, and group weight index of stomach contents (F),

according to sea-region and season

> S.C.W
> BW.—-3SCW

Where 3 B.W,, and Y S,C.W show the aggregated body weight of predators,

F—

% 100 9%

and the aggregated weight of stomach contents of those predators, respectively,
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tumbil) 7315%Wi% T, o 5 MTB~0Z0HEMICH 5, EfBIcE B &t 47 =Y (Saurida
elongata) » <=y (Saurida undosquamis) DTTEHL, 1 - 3ATECKEL V=2
TIE6 » 7T ACHOEH X /NI W, 7 H <2 (Sphyraena pinguis) DEFERIL6 « 7T Ak &
U8 HT/hg 2, ~E (Muraenesox cinereus) 1+ 6 - 78, 8 4, 9 -11HDJHI/II 52T
W5, BRI AERE, Fhh<wx (Spryraena pinguis) ¥ <t <=2 (Sphyraena ja-
ponicus) NAEXCHEX L D EZOTAINWEFRPRL TN S,

ERCHELINEEEOATYRROh S BEOEE (N/N) 1, ERRROFAEHOZEE
RBOI/NEIGESRACEMNTELL, HEMOBEORTE CEeHaEMt o®4s (N'/N) 2%
BRI EERR I IED TN B,

HENEYMERBIEH (F) %&3% ¢k, BRAkKz~xY (Saurida undosquamis) 'V =x.)
Saurida tumbil) 72A, BiEXTCHERX LD FOMERAEL, #< @ (Sphyraena) 2/ d A
BRCMER X Y KEFWEEZRT, EHHIREEEERT LRIV (Fig 12),

EREMERAK () oHEESTT (Fig.13) 2352, THECOWTTR T/ OERREL S
CoNBSTBHINADH 5, 2L BLOPTOLz20EEG L VY EBREOBH DI EDFE
I THD, [OBHPRELBZCONTOMABDBLDOEER, H~2E (Sphyraena) 13
DERNBUDBLL, ~E (Mulaenesox cinereus), <=x V& (Savrida), #3avFavxzy
(Synodus macrops) x/NX 12> TW5,

AR E S THEILBEATWIZWIESK, f Otk E L, BREsBZTLELEbRS
WETRIEEAZD fOlIZ L0 L D/AEV, BT EARYNBRETHRERLIED KL &,
BABMZEORLEDONRY, BLIGERECLY, Whw¥ws, REORECES EBbh b,
S OHEESHROR 2 EDZERAL L UL, METIHIHEMOKRE I L EZOERDOKR/N, BEDOHRM
20E, BLOWHLEERENREZDONRD, LeiioT, BERPEFANEYERO B CHEESHOT
NTEHT DL TERVN, L ZORELL TR I TEL S,

REVOERER, T13bb, HHEEE, REKROEHNECCKREIh50T, BERNEHE
BRHEH (F) OMSEMNCEE VELB N 2ob, RERIELLE TRERVCHEETS
LERLND, LEBROTEFOAKKX, L, A, BRI s<xy (Surida vndosqu-
amis), T==x (Saurida tumbil), 7 < 2 (genus sphyraena) OTEEITHEIEEFIHEE
IND,

HEBFNBEDRICEA hF o (Ammodytes personatus) OHEITAED KEDHEERZ BN,
BER2HRMNCABNLD IS 7 F4 Ty (Engraulis japonica) OXFOENWI AR LD L,
NHFEDEFORBRORBEOIMERZLN DM, cDkH1, AaiafoEEmDEREE,
TFE, F1IEFIMHCINTORLL S, chbEalaEoRrbEICHT TOEF NIED
PRET 2O MFEE L2, EROASHAROBRARAE L MBERE IO LE LN,

F2H EBR, EHHSLIUHBEEORZIS(CIEBEATHEROEIL

TROMEENEOBEDOEINCE b, FEHcX ), ORI ICIOT, *DEEYY XD X
AL TWA e S %nic, Appendix table 2 WCRUERD 5 5D ABO MR A 1
ZhigXEle, FEHiBlc, U T AR (KE) fEilslc, SAEYTOEEYOREEIC L 5 H
SF, BRITHAYLEEHOABTYOERIC L SEFELRD, TRENHRS 7 7L 2T,
ZOkERRL D2, Fig 14, Fig 15, 3 X 0Fig. 16 ¢ %,

7, Bk a& ke as e (Fig 12), BREHTCHE TS 78 7 F 14 Vv (Engraulis
japonica)DEIEHE Y AX =Y (Saurida elongata) ¢k3i12, <=z v (Saurida undosqu-
amis) v <t H< Z(Sphyraena japoninus) iz A, BEERTE <, CHRTAEL, V=x
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Y (Saurida tumbil) Tix, HcCHRILE <, A, BEXIDIZ, 2 LT, 74 4= 2 (Sphy-
raena pinguis) TWEB, C BRIV ABRICE <, SEECIEL LBREOERE 2 bR
Vo V=% 2(Champsodon snyderi) 1%, »2iEb CHETLH AZED BN CAZbR, T4A
VI (Epigonus spp.) bCHX DA T Y § (Saurida) 5rUFavFavzy (Synodu-
smacrops) CRBh5, 7 E~EH (Gobiidae spp.) 1%, L TBHXTEABKT - hiT
o<, #49U 4 (Bregmaceros japonicus) 33— BERTEWRHiGAZEO T =2y (Sauri-
datumbil) \TONWTEABROERE N, 4 #F7= (Ammodytes personatus) \:i3 t i ¥ A¥
RDOZTHEbND, v, 7 18 (Macrura spp. & Schizopoda spp.) r<=xVE (Sau-
7ida) T BBRICE W3, A< g (Sphyraena spp.) x % (Muraenesox cinereus) T
CHXE v, 7H5 FH (Cepolidae spp.) BBURTT =Y rrnTELBbh%,

FiC X 22tk %25 e (Fig. 15), BREMHICHBETE A8 7F4 Tz, 134, 9+11
AL Thinn, 1«30t a5=Y, 9 -11HDY <t A= 2D EThZFhOBERTIIAE
WeiWx v, <=7 o (Trachrus spp.) 3 BcAbis 8 At V=221 - 3 A%
L9 - NIAREL, 1 437126 - 7T ACFDIZDOTN 5,

HEEOERRBLUCRER X 28225 2 (Fig.16), WA WADHAEYTH 3 Z LM R B
Noe NEITFATVOEDHEEORHBAFOREDOREF I I BT M A4¥ =Y ClaMFE, T
b, R, NOWEEHEDOBENTHIROE &L L L, vV (Saurida undosquamis) » 7 ==z
(Saurida tumbil) TN, Tibb, FEREXOREFIOHEZOENTHEOLARE S, 7
1< x (Sphyraena pinguis) kX< |} <=2 (Sphyraena japonicus) TR, T
B, REVIHEZOENEEHBEAR D 2L, % L T, T (Muraenesoxcinereus) Ti%
AN TH D, VT=F ROEDZEEOEM MG~ Y 2V =2y TR, ZLCFIVFI VY
(Synodus macrops) THAE, FTibb, KFWHAZOERIEEBBEEEREL Lo T
5o ¥4 v % (Bregmaceros japonicus) r<=x) (Saurida undosquamis) » 7 ==z
(Saurida tumbil) CRDR, LU TP I~ % (Sphyraena pinguis) TREKR D 2L A
Yo v ¥, 7 I8 (Macrura spp. & Schizopoda spp.) 2t h7 =y T =x ) TN,
<xV, FEAVFIAVZY, BICNETHROE, ZL T hh~<=, Y=< A=wXTHAMO
EALEIZ R T

D EOWX, ZHisI CHAZEORE IC L 5WEYOBRROE R £ % & — M 7B
HIRLTVWD, 2B CHERTALND T=X AL OWTERBICADL LYY V=2V DHE
WT1l-3A, 9 -11Ak%L, cOFMcmEOAEHEE CERICFEL TWAL, NEED
FATEYDOEATRBEDRLNY, L C(FIVFIVIYOENTRAKKCbESTABR
B0, COHEEG CERC ZDAEFEBRAPEFLN TS, Tk, AU V=% 2con THif
FZORENCZD L, vz V@ 160mm Y LOEKEROLDT, V=X 20EERELLHOTVD
2, TOREIORTYIE, 9, 11721, 3 Ak CHERENMILRTBL, ¥, T=xV
DI121~160mm DERHO LD TV =X 2D EEHRE O TW B, zOREFZDT =311
R ClERTE L Zbh b,

ABRICE S AbIEA B+ a (Ammod ytes personatus) 1\ToWCEHBICED LI LAY
K6 7THRcRbN, Aar=xy (Saurida elongata) D121~240mm OEERICEL L Z2bnd
B, 6 - TARRZOKREXD A5V A Y ABRCERL, ¥k, <V Saurida
undosquamis) O 81~120mm DEEBDIDICA HF T RELALNDN, 67 Blcznk
XFIBOz Y RABRIC I DL LS HE TS, V=xY (Saurida tumbil) T4 HF =%
ANV, 6 « 7T ARB V== 7 ABRKICHEAEL Th1iWve 4 A7 13 FEL4~6 HDOAMK
KTixdbordB2BCHEINIAMETH S,
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B& 294 Ty (Engraulis japonica) woWTx5 &, <w=Y (Saurida undosquamis),
7 Hh<wz (Sphyraena pinguis), ¥< } <= (Sphyraena japonicus), ¥ & O~ %E
(Muraenesox cinereus) 13 ¥ DffifrEs, AWK DL XA, BERICEIHELTHSHELrLED
FEHicnF T, FOEAEYPRELHBEL TS, #8774 TvOBEBiconTHTh, 38
k<X Hie, ZOEMOzOEBERICERL HEERD S,

FRFNOHEENEMIC L YV EFEOEYE L THAEMFHAL TV HABIMET LICHER
L OTH 57 (Appandix table 2), SAMHEHNEHRE L THET 5 RROZMT L h b HAE
BOFET L OEE L BETEENE D 2E LD S,

M3 ARMEAHLEEMORORE IO

Z185 ABHERABEOKEZICXIIBEHOERCLD
BARRKEOE{L

MEC RN T, AVERER, ZOREBI LI 20T, ¥k, EMiEBEXICIOTHETH
EWEREL TWS 2 oW TRk, 20k BEMOERCMEEESOREC L5300
LBBEICE 5RO ENBDLELDN D, BEEREFMC Lo BWRIC L OTHE(T 52D,
7 BO A CREECH U BX TR S e i oW CEAB SR O ST 2 T30,
£ TEYOROAS IOBIRICADN D HAEZEDOAEOREEWABICL LI Lk, T1b
%, B CHERIECH CBX CRRS e, &5 BEcon COERNE, FE—FH F—&Hren
5, HrH—BIETICHS, b5 (species) OBEMALBERRTSIDTHLI D, Th
COWTHAEZOAF T2V I HMAZEOERNERNC L 23 e 4l

() EREMOBATYEROLE

<z V& (Saurida) O 3Bk LB h< 2B (Sphyraena) O 2Fc o\ CRIEDEEREMT,
Lo b A—BE TR 5 X o TENEYh OEAY DMK O LB Z T30,

X¥, ®E1E, FlHicONE K=V B (Saurida) <=z V (Saurida undosqua-
mis), 7=xY (Saurida tumbil) r} % o = Y (Saurida elongata) 1356 UTNC < RE
(Sphyraena) OF 7 5<% (Sphyraena pinguis) & x < t h<x (sphyraena japonicus)
ConTiE, ABROLOTE EDEE, EFERCELOEENRRLR, FAKCERITES DT
WL AE B X ORABCHYOEERR bR S, LrL, ThbBBIRHEO S b THE
HIREKE B BT RE D Z 5ot b Do CRBNO BRI s 5 AR O A 1 1K % K
%, Fig.17 (A-D) R LA, <Y BleonT 26, #<2BIK> W TIT, MIcRRS
N1 Wz Mz T2H% 272,

195545 8 H, AMXTHEBREni=MEho <Y g (Saurida) ciz< =V (Saurida undos-
quamis) v} #4 = Y (Sauridae elongata) k3IFEMABN, D BAEYHOEAYHEK
rond 2BEConThkETS L, Y Y OBAEYHE, KREO0mMm ETONELSY 7F
4 7y (Engraulis japonica), » =% %% (Callionymidaespp.) %X T ¥ (Gobi-
idae spp.) NEL <=V OHNEYICBEARSIMM P LOREAS 7 FA TV BRI T v
(Trachurus spp.) 3% \~(Fig. 17-(A) 3. = O ¥ %120mmpP, T, 121~160mm, 161~240mm 35
X 00241~320mm D 4 2D EEHICHY, TOEAEYHERY KT S 2, HAELIRKEFWEE
HOINEMEY, NIOAZ 7F4 Ty, Z7EANZRBLTAXIY REABPLIEL, REDO A5 7
FA4 Ty eI P VERELBOTNWE, A—AREROMKCHABORKTES 121~160mmE,
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Figure 17. Percentage composition ¢y numger of the food items found in the stomachs
of similar size groups of different species in the same genus of predators,

Predator season and sea-region of capture
(A) Saurida undosquamis & Saurida elongata Aug,, 1955 A-region
(B) Saurida undospuamis & Saurida elongata June, 1955 A-region

TOTAL 81—120 mm 121 —160 mm 161 —240 mm 241 —320 mm

%‘; a8 3 é s é’ 3 3
s S X
o RSN % %
X - oese NR
S B
. E oL &
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@S w8 A i s 2
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¢ \
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(A} [B)
;°-°¢Engraulls japonica ‘BL36—60mm \\L\Q.hngxaulls ]apomcajj',?:;j

%Engrauhs japonica BL61—125 mm Ammodytespersonatus
4 # =

Leiognathus spp. . 45 %4
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Leiognathus spp. v 4 7 3&"& Apogon spp. 7 o o x 4 ¥
Gobiidae spp. 7 £ +%{
lGObudae Spp. 7—'&/\-!:‘351{ " Callijonymidae spp # % v #J{
Callionymidae spp. # = v K¥{
Bregmaceros japonicus 4 4 @ +

Bregmaceros japonicus "71

Trachrus spp. = 7 o ¥
S Trachrus spp. 7 ¥ ‘Crustacea HI3%M

. Crustacea i %Cephalopo‘ia SR M
wCepha]opoda FEEH i858 —



(®) Sphyraena pinguis & Sphyraena japonica Aug,, 1955 A-region
(D) Sphyraena pinguis & Sphyraena japonica Sept,, 1955 B-region %

s —Collected by staffs of Tokushima Pref, Fish Exp, Station,—

NTOTAI; 121 —160mm 161 —240mm
=} £ S
Sa g3 2 2
= =] . 5
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e e
20 5
oeed!
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o Sw ) < ) s 0 S @
g2 g2 5 2 5 L 2 g 'S
> 2 > g &
£8 g E £ & 2 B £
na  mn-s - B i B g o'
W Rl o mmonn
RO ooy lee el RO R
O.'.‘ l.o.q 0... r'o.o .. e :0:0: c... E
DO O e e oo . . *a' =
R 'o‘.o. L 2e% . ® . %5% ==
BSOS o 0 oo » . ==
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T et ==
[D] .:.:‘ l:.:. 0:.: ?.:.: : n E’
R R S 2 §§
2t So2s! 2% 5ag %
= == = X
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8 B = X
NS EF N
(D)
(C) e .Engraulls japonica , B1.31~61mm
ope ‘Engxaullsjapomca B1L.41 ~60mm xhngxaulls japonica, BL 61~ 80mm
Engraulisjaponica, BLL61~115 mm Engraulis japonica, BIL.91~115 mm
Trachrus spp. 7 o %j Trachrus spp. = 7 o %

Bregmaceros japonicus 4 4 v i+

Gobiidae spp, 7 &~ tH

B regmacerosicjaponicus + 4 ¥ #*

GobiidaePspp. , £, 4%
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161~200mm O FEH O DO BEREBHER TR, ~Z VR I AFY T IR BRTUNE IS 7 F4
TYmPREL, VAFXEZIRKREAS 7FA VY 2T vERb TS { (Fig 17(A)], itk
HOLMBOBEAEYHMROKMBRIC L 3HELZ/NE AT 71 FA Ty, RKEASI7F 4Ty, <F
VEEBCHOMEANCIT DTN D,

195566 H, AR THRERSI T ZYBICRYIIYRI AT TY X 00PEL Abh, HHE
&L BABYHICA 4o (Ammod ytes personatus) 2bbibhHs 7F 4T v dDishotk
By ZDAZ TFATVICDONTR Y AT IREL, v/ DB THABMCHEESAbRE
(Fig. 17-(B)) A0 &kt & A#D 4 oD REBICHT ENEMMR L LK T3 &, WmE2 L5
BEVREVWEGBEERBINO IS 7F 4 T3 %L, A HF @D BIHAN & b Rk,
WEAEHEELCHETE 5 121~160mm, 161~200mm, 201~240mm o 3 (AEHO FhERico
WTRS e, ACARRBEOWAREIC IS 75 7F4 Yy OEE L, HAEOSMENC T 5 &R
EREL T,

51 = ZE(S phyraena) OTF # H~ A(Sphyraena pinguis), ¥ < } I < 2 (Sphyraena japo
nicus) O 2FEToONTIL 195548 H, ABRCHRERShictEcoBNEYMN L T 5 2,
TAAITATERAROMM YT O/NED K E 7 F4 Vv ng, ¥= <2 c@blmmpl ok
BOAS 7 F4 Ty <7 vHRg L oTnw5 (Fig 17-(C)], = o#kd101~160mm 2, 161
~240mm DK, NOKREHOENEYMRYHE TS 2, 7A A AORBETR/IHECL b
NCUNEDHZS T F ATV BRI KRBO IS 754 T v 5380w, MEREDI61~240mm ik E R
DENFYMR AR TD LN IS 7F 4 T DEGICERZ LR S, MEAFOLTOME
THNAEYMB A HE L 75/ 2 b5 g K OMEER 10,

TAAR ALY T P A< AOHBESZNENEAEBRES ez 2k O 8B HEREH B
D1PICT FRNOTHRLEREE YD X D ED B h bR 1 0l% 2ot *
195542 9 A1, BMXCIRIRShic < 28 2 MO HNEMRRTE, Y b i~20 REyt
HERROOMMPATONED A S 7 F AT g, PhHw2e9ImmPY EOKED #S 7 F4 T
VRE N, Z D EIA161~180mmmm, 181~200mm, 201~240mmss X 28 241~280mm o 4 -2
DRRHICHT CTHAZYMR L L T, MAaEZL, RIWKERGE/ IO IS 7 F
ATYRHEL, RBOKE 7F4 TvRE nrEmnabnsg (Fig 17-(D)),
PVIEOHFRICE 2 2, MEAD 2AFESHAT S HEYORRCHER AL, ThEhomTE
THREOR/NCIECENEBHROEREDL 2 b R 5 23, TREOR CAERO B AHEMERIC
%, AEFC X 5 BREYMEROBIICAbND L5 HASSHEERADRITV, HUBETCE
BT 5 cnbEGEOMAYOMEIHET DR, BICHAEZEDOEREOREINEDITWSE
itk s eElbh, HEELLTOChOEREASONHEOXERIC X 5 L2 ETbIICiiiis
Vo
2 WEEOKREILHELEYOBAHERE

<z V& (Saurida) 3%, 7 Hhx VB Synodus)DF 3 v F a2 v xJ(Synodus macrops),
1< X[E (Sphyraena) 2fE LU ~E (Muraenesox cinereus) O FnZEHICoONT, H5E
BRitiED H 5 BR THRIRI N U S IEWERERBIC bR 5B BOH L T, 83 BHEEMOEE
DOBENHBELFig 18R L 72, FIETREEMDOLBRICOWTEOMB LRI Lz, T
RS EEEHT LOBHRNERLHAEZOKERNC KD TEO BRI E 2L 7,
MO HEEE - X100 (%) THBbLi, T Ni kb s EREH () KBS 5
ﬁ%@%ﬁ,mzm;®Ah@wmmﬁ%mHWa%¢f&bh%$5ﬁ%Ww@@%ﬁ%ﬁ?o

R AR E BEKERBIEOITEIC k D BN E S0 bOTH Do
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Figure 18. The degree of occurence of main food items (n/Nx100, %)
by predator-size.

N and n show number of predators and number of prey in the stomachs
of predators (N), respectively, Area of circle shows number of predator.
O shows n/N=0

Predator Season and sea-region of capture
(A) Genus Saurida June, 1955 B-region
(B) Genus Saurida March, 1955 B-region
(C) Genus Saurida Nov,, 1956 C-region
(D) Genus Saurida Aug., 1955 A-region
(E) Genus Saurida June, 1955 A-region
(F) Genus Sphyraena Aug,, 1956 A-region
(G) Genus Synodus July, 1956 C-region
(H) Muraenesox cinereus Sept., 1954 C-region
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2T JBORT IV ATV OEAETINGGES A, A, BE¥K, 1956543 B, BEKs X
C1956 £ 8 [, ABROMEY, ==V 2 V=xyOWmAETIZ 1956 4F11H, CHERoOWM %2,
K1 ZAB/T19554 8 H, ABXROMEIR, FHx Y BTRI9B647 H, CHEROMEZ% LT,
NETIZI954E 9 H, CHEROHkE A,

chb 8HIDHEFEDERRICL 2 THEEAHOZ L ENHBROE A ZH D L, HaFoks
L O THERCEMOEARZ LD BN, Thb®RD 4 2D H 1},

AR HEENPAE L BHCONEEYO BRHEESHRTIHEMO L 0,

BH : AZEOSERTEROHRELTRL, chI VRELTHAI CHLHAREELS T

ZHEHIAERT D, :

CHl: HEFEOKRRNSAS LD LHHERA—HIC/NE L B E/LERD DD,

D& : P EOWTHORICERX T, MEFORE I LI L) —EDOEMBEMNHAZLRITNE D,
Fig, 18Tk 3 WHAYDOBRIC OV T O 4 DOHAEYOHMRELOE/LERNOMEL RS 2 XD &
Hciss ©

A TF ATy (Engraulis japonica) - 1% 7 F 4 Vv (BEICI53D) THDO>HAR
341, BE24l, CE2HTH DM, BHEBHEARE (V.L) »pbifELENEYHHO HS 751
TV ORERHEBARBSBURILS, WS OrOREBRELOTVWEIDEAL N 5 O T, Thky
60mm 2T, 61~80mm, 81~100mm 2\ oEERIHT T, hEHC O BEROLE/LEN
FZNZTROMBIO TMCANRTRL (Fig 18(A)-(F)J,

THCEDE, I35 7FATVVORERCIOTERTRR2~3DRMIcHn, KE v DITA
HERTz 2%, AEVEORCHLLIRBREEFRL TV 5, 1, Fig 18 (A) o<=xy
B (Saurida) OBERCREbND #2527 F4 7D 81~100mm, 101~120mm, 121~140mmap
4 @, Fig. 18(B) @ 81~100mm, 101~120mm, 121~135mm ® % OTH b5 & Fic, F U
SABDLDTHAZ V7 FAVVORERPARENDIDRE, TOMBRTIHBLOFAEF A&
B2 TW5, Fig. 18(B) o<v=YBENEYTOHS 7F 4 Vv D 61~80mm, 81~100mm, 101
~120mm, %X *12lmm P EoflicRbnS k5, AU BREThOoTH MRENEA LS
HABBOKRERXIZ 7F ATV ORERNIAEIVWERY, KELBOTWS,

7 =% 2 (Champsodon snyderi) : 19564£11 5, CHXD~=x Vg (Saurida) [(Fig.18(C)]
2195647 A7 =Y B (Synodus) (Fig.18 (G)] 0 BHAEMH T BA, 195449 A, C#K
D% (Muraenesox cinereus) (Fig. 18(H)] TcCHOEENET T, 2 FIDIES, T=%
2 DKREEFAEN O TLEAOMMPLT, 41~60mm, 61~80mmis X 1881~100mm (4 E Biic 5
G TrhehoHBERERD TFig 18 (C), (IR Lko ChICX B2 A5 754 TV DBE
ERBEUAMINVT =X ZTRCHT, ASNWT=% 2@ EBRMDATA 2EDTW S AAHZR
Bﬂ‘éo

¥4 v 4 (Bregmaceros japonicus) : Fig. 18(B), (G) @ 2Tz BH & CHRZ bR Fh
3 4R 80mm PITFTHh %,

AZXY K3 (Callionymidae spp.) : Fig. 18(A)(B)(D)(G) D 4BIh AR 25, B 14, C
H1GICTH B4, 195648 A, AMXD <<V E(Saurida) BREMH D 4 x v #3(Fig. 18(D)]
3, HELRE6~65mMmONS VL OTARERL, i34 (Fig 18(A), (B), (G)] T1x4ES0
mmpP LD D THOle LeR2T, TOHEEHL/IHOLORCETRHBOLDIZBML LR
RAROEMEINZRL T2,

<7 v (Trachurus spp.) : EHEYO <7 vECOWTE, 3H L AR T 7 o OHEHk
E#%5k, 1955468 A, AR~z VB (Saurida) OBREHTO <7 o142 ES0mmic & —
F23% b [(Fig. 18(D)), RABCERD e < 2B (Sphyraena)(Fig. 18(F)) ¢ 20T v,
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2L T19544 9 A, CHEXD Nt (Muraenesox cinereus) O BWNEYH T34 E200mm >z
DREXTH B (Fig 18(H)],

7 &~¥ 8 (Gobiidae spp.) : 7 EN~EFCONWTECHIF, BE1FTH Ok, 195548
A, BliRo <z Y8 (Saurida) O HANEY T B CHoesi(Fig 18(D)], coBaThH
RERFAR L 125 HEHEOARZ KB/ E 0,

v, 7 3 (Macrura spp. & Schizopoda spp.) : =¥, 7 I T onT7HHBEIA3
#l, CHIn24, DEMN2HITHDR, > bUEDIBGE3 [, BERD << B(Saurida)
BNAEYTO T CEHTE, MaEokEs 100mm gigo 4 oo EHNicik Pandalus sp. 23, ¥ic,
200mm A&k 53 DOERNIIET Az Metapenaeopsis barbatus (de Haan) #% < &bhn
5o zEAS P andalus sp. OEEFIOMMEBTT Ao X D/IZ W,

CDEBC R BEEYDOBNOHBRE L HAEORE 2 OBFREY 25 LEAYORERE, XU
AEFICEELCTA, B, COIMOMIc—ED BN BEDORD, TIibb, MAEDOKERE
BREUDCONTHERNEYRCEL L THET3EEMD K5 7 F 4 7 v (Engraulis japon
ica) 7 =% (Champsodon snyderi), A xY #¥ (Callionymidae spp.) T RELNID,
FRHBROEMMEMICE, BE, »bARKEs W), HEHORE S LHREKROH L DH
WRHRDBN D,

Wofi SEVMOBAEBRERCHEIONI-RAEEDELENOD
O kERXCRTEBRIRM

A L MAEPOROK E IOBRIC2NT, IBELbLVWRAZNLZ®Ic, £F, 2
ML e EEEAaEaE TR EEN v Y B (Saurida) OFWNICHBE Lk b 1384
MThD Ay 0 F4 Ty (Engraulis japonica), 1 5+ = (Ammod ytes personatus), * * t
4 5 % (Leiognathus rivulatus), <7+ (Trachurus japonicus) 13 ¥ DEE 2, HaeE:L
TOR TV BORRLOMOKRE XOMFHEE A, D2WT, HEMEL TOHRBMEELL L, »o,
WANLDREFIDEKRERBHET SIS 7F ATy 2T =% 2 (Champsodon snyderi) # -
2T, Thi, EMBRELOMOREIDOHAKRESITL, chbAAKERNHEYORE I
WNTEETEE D EEELNIC Uiz, ¥, H1MOHEYOEMT O HRHBERICOW
T, COEEHOKRE ST 5B X O TEE L,

1) HEELZOBASBEEYOERBE

<) BOBNEYE L CTHEFEOL Ok, 19554:6 A, BEEXO 45 754 T, 195564
6 H, AXDA 2+ =z (Ammod ytes personatus), 19564F 8 A4k d+ 1 ¥ 4 Bregmaceros
japonicus, 19554£ 8 A, AW D <7 Trachurus japonicus, 19564FE7 F AR D 4 ¥ & A
5 % Leiognathus rivulatus %X 7, 1956F11ABER D = Macrura spp. iconT,
aE L HEROERERGZEY Fig 19 (A)—(F) RL (HiIfaEchbs <z Y BOKE,
weEh A OHEAE (V.L) 2boftEhkE (18 754 Vv e o HUARL2R),

CORIC BN CTHEOHE S X @B 5RO A TR T TOREBHAD, ZLAKKIZ R b hig
V. T THEHDORES () OfFAZEOREE (L) txt+38é4% a (=IL) 35k, H©
EHOBECL Y #8 7F 4T a=0.71, 41 #+ =2 0.8l, +4 74080, <7070,
A%t 7%7T0.5], LTz DM CHEEOHERMOERABFTTbND, chbDad
iz, SRS bR EEYOHAECTT HENHAKE SOBAMET, EEYOBHEICL D
THEOEMEERT, ¥k, REEMHOLL BhEOsWH2 774 Yy (Fig.19(A)] ik, &
EZOEREORENLORYE, BERICHBET 3 B/NOHEEMIRE LB 3HANRABR, P DaDE
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Figure 19. Predator-size (L) and prey-size (I).
Estimated prey-size (I) is shown against predator-size (L),
in which stomach prey is found,

Predator Prey Season Sea-region
A Saurida Engraulis japonica June, 1955 B-region
3 Saurida Ammodytes personatus June, 1955 A-region
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(E) Saurida Loiognathus rivulatus July, 1956 A-region

(€D) Saurida Macrura spp. Nov., 1956 B-region
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120.15CH 5,

ThbDz b, <2 VR, a OH5HOBHNORE I OHEYETHETICLE, ZOD
a OIRFAOM (z z CHREAE) CHAEHOBEIC L2 THET D2, A A5, FATVIDLD
CHEEAFAEVLDTREAD a DEZAE L (0.81, 0.80) =7y Tliaxood i (0.70), Mic
AF A TXDIACEKEREFVLDODPCEED X SRS 25 D L kD L DT/ £ (0.51,
0.46) O WD LD TH Do

@ H&¥IFA9L (Engraulis japonica), 7 =% X (Champsodon snyderi) OXXZX(Z

MY EREHEEOBRE

AR ERESE L, AEHBLILWAZ 7741 T 2= 2% 200, BEOASHIER
HOREFI b EAYOR S XOBEFERRICHR L,

%0, W—5%&M4F (F—FEH, B—EX) CTHRERINCHEBEOBRNEMLO 2 7F4 TV ek
UV =¥ 2DREMEEL HBEADKERC 21 Fig. 20 (A)—(F) ©iRd, <=V & (Saurida)
DENEYHRDO AT 7F A4 T2k 1955 86 A, BiER 2 1956 4£7 H, AKX, 1~ =2E
(Sahyraena) ODBREYHD HE 7F4 TviconwTik, 195647 f, B¥EX, 1954469 A, A
WX 2 19564E11 8, CHX, ¥wkFavFavxy (Syrodus macrops) OBENEYHD T =%
A2 THRI9564T 7 ] CHER D #kHE v iz,

e, FE2BX SBIAE) b0 TRRL M E4BiconwT, A7y (Saurida elo
ugata) r<xY (Saurida undosquamis) OENRYTDHY V7 F4 T, < ABENED
BABRYTDOAS 7F4 VY, X0 FIVFIvzy vz Y BOENEHTDOT =¥ 2DKE
MBEZHBEEDKRERZ 21cFig. 21 (A)—(F) IR L%,

COMKEHFHREORRBS 2ICLOENCHR LR BEHEYOEREMN L KR 7203, Ha®
LHAEYO LDOMAERTIREFVHAENI VASFVHAEDEE SHAL T 5Dz R bd LR,
Flo, MEBORENRE LSBT ONFAEYICHB T2 RADHAYORE X NAS 110
Tnd, Thbb, WFROREHAEL IS 7 FA Vv RIVY =% 2% A T30,
BEOKRRIC L OTHAEYOKN E I % BIRMWICH L THEL T 5,

FA—RETCTHET S, KEIDBOLHAEN, ThETROHBEOREILCISLT, 22T
HETOHAMERE I IO TCRUST THAT S 2w HHE (Fig 20) 25, ZOHAEZOEM
WHOEGZBEWTREI R TS 21w X 5 (Fig 21),

B HLLEEMOBALRRRLAZEOEENOAE X (CHT 2NN,

F1IWCTREFOHAHOBANREOHAZEOA & J1C X BB 2E<bh, 82 M)
BLOQITHNT, HAEFOHAYOKRE J1TT 5 BRI RE D HAEY O BN Wth T B
RELLRDB NI,

TAT, BIMLE2ATALNEX 512, HAHOHBIRROE/IC DN CTRDTES TH 5
Z, FACHEHC OV T2 2OME?D e, Tk 2id, B2 Hi0Q@d Fig.20(B) 21 &0 Fig.
18 (B) 0kiic, HAEMBKEE2EY, HENOBNHEROEMMNACHMS B, B
HrbABMIESZ &%, Y3 URIT, fHaER, LOEEHPARE I LIOTERLTWS
TETHDo £LT TOHAEHOKRE XCHTHRFMR, F2H(2) BN THI 7F4 T
V, BLUT =X (Champsodon snyderi) »EHMTHHEL, EOHBZECRNTL L2
wbi (Fig. 20 & Fig. 21), ), WAMOEES tOHNHERIHEZEOA S 3 ICfEo T—
EOBAMMA B2 T 2 X~ R L DB, IbIC, B2HMONTIRHAEYOEKFIC L 5 H
WHIBRE (BRD a DE) OETOMHENZ LD bR,

thbozenb, AEREREOBAEYE MICKREL T25 2, SAYOERIC X o
HAOHBIRRICZ D DEEX S 2T, MHAHESHEND X ORMBIC O\ T EAEYD K F XA
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Figure 20. Percentage composition of body length of the dominant prey

according to the size of predators, collected together in the same circumstances.

Predator Prey Season Sea-region
(A) Saurida Engraulis japonica June, 1955 B-region
(B) Saurida Engraulis japonica July, 1956 A-region
(C) Sphyraena Engraulis japonica July, 1956 B-region
(D) Sphyraena Engraulis japonica Sept., 1954 A-regon
E) Sphyraena Engraulis japonica Nov., 1956 C-region
(E> Sphy ,
(F) Synodus Champsodon snyderi  July, 1956 C-region
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Size groups of Saurida eclongatz

Size groups of Saurida undosquamis

Size groups of Muraénesox cinereus

Figure 21. Percentage composition of body length of the dominant preys

according to sizs of predatoys, collected by all sampling cruises,

131 —140

Predator Prey
(A) Saurida elongata Engraulis japonica
(€2)) Saurida undosquamis Engraulis japonica
© Muraenesox cinereus Engraulis japonica
(D) Genus Sphyraena Engraulis japonica
(E) Genus Synodus Champsodon snyderi
D) Genus Saurida Champsodon snyderi
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FZRLULTHBELTWS D EE L BN S,

BIm MAEVORIZ(CXT ZBRR

AT, ¥FTHEHELORE ICLIOGERTAHER, chbofatEaROREEC &
DTHEDD B LuBRNT, KICBERMR L ST 323052 RHAET Lickd T, AatEaE
DEREZEHEE 2 L COz ORBREX EBHICHITL 2,

(1) SEPOXRZSCHIIRREOHBEOES C LR

HBDEHEME L THY 7 F 4 T (Engraulis japonica) L 1% 7 =% =z (Cham psodon
snyderi) REBENEYICADN, ZOMAZOAREFILLUTWS L > i 8L T, Haz
DEERREHZ LICEHNOEAYOREMER Y KB Uk, MBI A—&E T CRESREZL DT,
<2 V& (Saurida) ¥ H< 2@ (Tphyraena) »#% 7F4 Ty R iEEML TS5 26, <
Y BENE (Muraenasox cinereus) 13h5 7 F4 Vv EYET 28516, Thic<x
YRET Ax Vg (Synodus) (F3avFavry) NU=X2%\EHETHEA1HERAVE
(Fig. 22 (A)—(D)Jo ZD X3 #tlZ, DRCHUAS IO YBE, FOMOHAEZ LD
MTiTisv, Fig 22 kst~ Y BOBREYTHOEEYOKEMR Y FTh&c, 2L CHi
THHAEDOFRNEY P OHEYOREMRR Y ENFICERL, HABORUERT LICRLE,

YEIVBE AT RABICONTIE, 195548 H, ARE L 195449 B, ABRTREEIRED
DOBNICRDNIHE 7F 47y DREME (Fig.22(A), B)l icX 52, MEEHIAIVIHA
FREAS I FATVORRERELEDH, HEZORUAERCOWTHETS < Y EMR
ARABICL BRTCPNKREDAS 7 F 4 T/ % BPHICHEL TW5,

YLV BENET TIN5 [, BEXTREEIN DOV THNICRbRE Y 7F4 T
VOURRHBREZHAZOKRERC stk 52 (Fig.22(0) 1, WFhi rtDEHNICADRD
AEITTAVVRTZ)BOFRAD LRI VKREL, "EBRTZYRBICORTREDO A 7F4
TV R ERCHBL T B, (KL, "ETHIIFAEXZHKOREIIOEECL DTN S,)

YEVBET ALY RBICOWTIE, 19564E11H, CHEXRTREIRLLDODENEYHC AR
57 =X 2DKREMKEY, WEOSAKERC LickiEd5 2 (Fig. 22(D)), 132 A SHEERZD
T, HEOAEOEEMOKR S TP 3B THEELIL TW 5,

TOLIIC, HEZFDHAEYOR & I35 B RAREC Lo TRERS b, HExdrmc,
& (Muraenesox cinereus), <= Y& (Saurida), 7 #x V& (Synodus), #-< =& (Sph-
yraena) DIRICK & WEELEY D B/NZ WA~ LB O RA TR TV 5,

@ SBEHOXRZICHTZ:RIRE

M TRA—FETCRESR B2 VT, HEHOAS ST HAH0 B R, *he
hoRAEMEEE CHEMNRESE S o LERIICHbLMC SRR, BELE»S EECH
7o D AR IR L 7e ) TOMEHC oW, 7% 7 F4 T (Engrawlis japonica), %1 <
27 =% 2 (Champsodon snyderi) DR & XuHAEFNED L HIGERL THAEL TV Dok,
BECLCERNCSbbT 2y Ak, HAYOAFILHT5BREHMAEZXOFARCHT
ZHRMELEERX I DLDLFRINDDT, BRNAYTOEAEYIC X 2HAZOB T 5%
EE2AETHObT e L, THULLEREYMPCHEL EEYH S EOEBRLHERL, ©
DHEOHAZEDBERCHTHHE (P) 2KDT, PraldBFEarkdic,
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Figure 22, Percentage composition of body length of the common dominant prey
found in stomachs of similar size groups of different genus of predators, collected

together in the same circumstances,

Predators Common prey Season Sea-Region

(A) Sphyraena/Saurida Engraulis japonica  Aug., 1955 A-region
B) Spnyraena/Saurida Engraulis japonica Sept,, 1954 A-region
© Muraenesox /Saurida Engraulis japonica Aug., 1956 B-region
D Synodus/Saurida Champsodon snyderi Nov,, 1956 C-region
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Figure 23. Curves of prey-size-preference of the benthic piscivors,
a=I/L; P=k —a®

Where L: Predator-size
I, Prey-size
N; Number of individuals of predators
n: Number of individuals of the dominant prey found in the stomachs of N,
k  Specific coefficient, constant for the combination of predator-prey show P=0
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== oo,
e, Lt L
/::/ _':_‘_?/\'\ = .

‘.__.-o..-..»a\:'.hq g
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5.0

0 10 .20 .30 40 50 .60 .70 .80 .90

a
P
(B) . Il
Sphyraena —Engraulis japonica o
.20
: . 0
0 10 80 90
a
(C) Muraenesox—Engraulis japonica j :8
= 1 04
: ; , 0!
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(D)

P
e 1.5
.10

0.5
0

snyderi

Synodus —Champsodon

(E}

Saurida—-Champsodon

snyderi

— 51 —



N: 25 56kE (L) OHMaBBEE, gN2x0 Ni HAOHAEZEOFTRICHEL b sH4E
¢t OEAYOEEEE TS L,

E TT 1) AP SRR S —— a
ipo_ Jnisdejl® @ gni (JL Pl M is e,
Ll e e KB ol b b @

zoM), QREDVar prRROBNB,

Jnged o jl® LT Nysaold SN ZFREAHEHAZTC OV TR IhEEZRT, ¢ & a X
MEOBBICHEAEOEHTE 500 dla=k £k, HAEZLHEYOBEOMZEENF TN
FzDkOMWEZERE 25, jn/N ZRCTERLHEYOHNLBERTHES06 jPi % jai &
EEYOHRERLTCEDONRDMTH S,

10mm, 3L E20mmofRI LcHiaZEo&KELX XA L, dbmm 4 U < 10mm OfRES &
IO ERE A XS Lic et NENORERIC L 2HAaH N cOBEHAEYO BN IHRE O & 5
b, BOrBEERER (L) OBNKHRT D HHEMERESRE (Gl C2 1 Dat POIE
RD, TROLDORTOMIEONWTD a 2 P HrhbHEEHOMAEERRORIRAYZNWEL D 2 Lk,
AT aDEETS POEOEMOHEMEZ MM TRLLS D, HABOHEMDKRE IITHT
AR & 3%,

AWt BliaiigEr <~ VB (Saurida) T A Y 7 F 4 T (Engraulis japonica)
U =% 2 (Champsodon snydlri) O¥E, HBEEN I~ XE(Sphyraena) .~ (Muraen-
sox cinereus) THHEMMNE RIS 7 F4TvDEL, TRCHEENT 1 VE (Synodus)
THEYRY =¥ 2085460, 8HOHE TRIRShica Bkl (Appendix table 3) ThH 5, %
2L, V=¥ 2R CHEXOATHE LD THAZFDOERX c DBEEIZT CERICRE L,

. ORI LT, WEBHOKKRAH L BEYMOLERRME L OMAERICOWT, (1), )

Robar Praky, alb Pruijiice o Fig. 23 (A)—(E) KR Lk, % LHaEDOME
R 30MfA LT D EFIH O & DX,

<~z V@ (Saurida) — % 7 F 4 T (Engraulis japonica) (Fig.23(A)1: <=z V@
SEOEKLART, ak POEALKRDCHEOMGZL Fig 23 (A) KIRL &, AlEREbo& i
AL SLBOFHHE L a DECHT S P OHEOEKAME, & UB/MirE b1 sihig, 1,
Elbfmz mT i AN TE5 2, WIFhd P OfEIE a =0.50~0.60 D CTHES KL, £0D
RO a DETEALL 20, a0 . 75%#%x % & P OENRBICIIBHEAAHEL, F a0.1057
5 POEEZEHLDTINIL2HE p=0 OBLERZLNR D,

K= 2@ (Sphyraena) — %% 754 7 Engraulis japonica) (Fig.23(B)): == V@
=R Z T FA TV bRDEHEE, HEHE LB WA, P OHEE a=0.40~0.
50 DRI THEA LY, zOWMAITIEL, &Eke LT~V BleRT S EEK LRy, aio.
T0R TP OBEIRECEBE DT, adi0.15 5 TR P OMEAETHDT/HAELEEBN, 0Bk
OHPEN T, P=0DFzabnissoic,

% (Muraenesox cineveus) ——h% 754 Vv (Engraulis japonica) (Fig.23(C)1: «a
D0. 602, LD e G35 BRI 1L, MOSEEHBHDT, a0.50X /X WHHF TP D
BERBSERNCHD &, ar0.20 TP OERZIGLEAETFTCHSS C2EREDLRLN P O
DODERENRD a DEA L2 P ERD a DIE L% OBEROFEBN TR DB T,

NE——HEZ T F ATV VEFFIL D SOEERERDE L, cOBHITHRE 13/vmm %z x5
DOBREAEREBENAS 7 F ATV EHBAEHROERE LIEBEACE a OREFISEEYT 4
¥z 21 L (Appendix table 3-¢),

T, HFZI7FATVPNORBDEEYSHE Lehlr & A0 T Tagse 512 s, =i
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CEse, ==y (Saurida undosquamis), + A4 =Y (Saurida elongaia), <7 v (Tra-
churus) 15243, AMELTHY 7 F A TV IcPahBO b 0DBA&TRAD 4 DR japonicus
0.81C¢, apfEc0.50~0. 700D 4 D22V, chbis, (VTHRNELICA TR IBLD
RECHEYEERT2HEOS 2 L EFALED, vT VR, = F U, R RMOEAY
Thov ¥z (Siometopoda) 2rdic, A5 7FA Vv I DHNEYE L CHHEECEEER
MEZHDTVWIHEELchz2BEESTLI0THH S (Fig. 11 (E) 7,

TaBLgE 5. Lerge-size prey found in stomachs of Muraenesox cinereus

Anal length of I

murai(xelnfr:rslg])f(L) i Prey | p?:;f:ilza;egl) ‘ a=1/L l Season of capture
- . | o . i - . =
378 | Saurida undosquamis 252 ‘ 0.67 ‘ Jan., 1956
198 ‘ " 138 0.70 | Aug., 1956
365 Saurida elongata 245 0.67 1 June, 1556
338 " | 210 | 0.62 "
500 " ; 260 0.52 ! "
400 ” 28 0.71 | Aug., 1956
399 ‘ " ‘ 325 | 0.80 | Sept, 1954
260 Trachurus japonicus 9% 0.37 July, 1956
205 g " 108 0.53 Aug., 1956
192 ? . ‘ 103 0.54 "
220 | " ‘ 13 | 0.51 Sept., 1954
320 | . | 192 0.60 "
368 i " ! 180 0.49 Nov., 1956
278 ] " 183 ‘ 0.66 "
255 | Loliginidae | M.L128 — Aug,, 1956
3 } Cepolidae sp. . T.L 48 — Sept., 1954
| |

<L )& Saurida- —7 =% =z Champsodon snyderi L U07 » = V)@ Synodus—-7 =
¥ 2 Cham psodon snyderi (Fig. 23 (D), (E)1: MR TH & 7 F 4 H o/ » FHE Sk Ui A C
BHV=2FZALONT, BLUHABCTELITTIEBET I BOBNEYLOERL T, al
P OBt a Rk 7hi e dic a =0.40~0.50 OFFC P OEDOFERERL, +OMAITEL 730T®&
FERELM 2 150TN D, DT =FRENF IFATV I DVEEDE LCHET RS IND
XL AREFAAR E VWD, P ODERFELD a OHEEGZOEROBBA T L bRV, L
L, aDEMIC2 315 POEOEMEINEANS 7 F 4 TV DEFEAE L LT WS,

VLD X512 a—P OFE% %25 TE52, BRIGOZEDE b S a« DETIE, HAEHO
BEITFATVLONTEL, TTIVBOEINIYABLIKREL, ke, "ERZHIT2E, <=
IRELOVREVEDEHEIND, FREEYD T =X 220 TWald, T2V EBETPHTYE
TELISUTWTERREDONRT VLD TH D,

LieZioT, SAYOKR S I35 &M, ABcX VEEL TR,

% (Muraenesox cinereus) ><=x V& (Saurida)
=7 AT V@ (Synodus) > < 2@ (Sphyracna)
DI ER T 5 B /NS WEANR R BN Do

TTT, fBFEOHAYORS 2T 28NS LA LckEE, F—BE TR
TOMBEMICAON S EAYORE T 5 BNEOHE: (Fig.22), HELTELS 55
B SBRARMOAELBUCLE0EE2 b5 202 &5 (Fig. 23),

an BY s



F4E HRELABORERE

B1H SEEVOERCHIIBRECHONIBAEZOLEEFR

FIETIHAZTOUKR ZEEYOENHIRE I T HBREIC X OTHLAIC L, o
TREEMEAREILTTRINTNT, BHLLULBETRTWIEWSE 502 Rat L, Bakd
SEAYOEEN L OBEND, HAEZOAELETREMNLLEM ST 525 22420%, =0
L NHEFOUKIC X oT, AYHENBC LT 3AAEAHOXEREYMEST s 2 2R
B P

(1) SEEpoESEOREECkDEE

HAEHOBHICHTHAED L OFFM I DN TOATIEE—& 4T CRE I R MalAED
HhE AN CfTiEofk, Tbb, MEOHKE,LDLART, AUAREIOHEEYLEN TS LDk
XXDOMHABENEENSIERL AW, HaZr LTz VY& (Saurida), 7 #x V& (Synodus),
1< A& (Sphyraena), X% (Muraenesox cinereus) (T -2\~ T&KFED LAY D A
BEAEME A RS T (Fig. 24 (A)—E)IIRL%, 19449 A, ClHRO I < 2B, <=
YERIUNE (Fig.24 (A)), 195646117, CHBEXO <28, <= V@ FATVE, B
~%(Fig. 24(B)), 19554 8 A, CilERD <= YBE 7 # =V &B(Fig. 24(C)), 19564 8 A B#X 0D
vz enE (Fig.24 (D)), L1967 A, ClEXRDO <z V@, 7 HxYE%t,=( Fig
24(B)1 T, thboBNEMEKO e RICiTio%k,

H< A& (Sphyraena) <z V& (Saurida :19544E 9 fl 2, 1956411 A +hzh C#EX
D 2 ) (Fig. 24(A), (B)) oW THEMMR KT L, 262 i~ YBOBAREMEL
T =X (Champsodon snyderi) 7% HBEL, IvZ2BTUbLTRCBEDORICTELR
W, 1A CilEX D (Fig. 24(B)) Tk, #<2BOBREYN A 2 F4 T (Engraulis
japonica) REKE LTS, Fiz, YoV (Epigonus spp.) BTV BEDRTERD
o, v (Macrura spp. ) HI32AENRTZYBTROAZDIC, #<2BTX, 7 I
(Schizopoda spp.) X =7 v (Trachurus spp.) HELRAbNns,

LZATHIETHRU T, HAHOKREICHTERIME TR, v~z VBI Y Av2BOHIBER
T3 EAEYLFESC /NI WEERS D, Lie2ioT, AUAEIOEEYTY BRTIHAEDXA
FXTRAYABOARTZYBIIVAREIVWC LITIEB, F o THEYOHERKRY v 2B Ernk
DINSWRZYBETHELTLZ2E, DEVCZYEBRT=FR, YviaVERIOT R,
FLCHRABNRAZ 7F 4T, 447+ (Bregmaceros japonicus), 7 IfHEIU<7y
FENZME D E S BRHUCHABL WD 2 28R Db b,

<z VB (Saurida) 27 H V& (Synodus) : 1956411 7, 19554 8 A% X 819564 7 A
Whd CHEROME (Fig. 24(B)(C)(E) ) THAEMOME Y ¥ TR CARBEEM THET 3 &
B) Tz, T=F2RnKPAE EDEEKRLE L TRREBRBWE, vz VETxEF T (Spratel-
loides sp.) Bixbh, FhHxVBRbTriEnby > ¥8 (Anguillina spp.) nurrtHbh
5, (C)2 (E) Tit, =z VB AT IFATvNEL, PHALIB TR, T=%¥22%
Wigd, 7 E~kHH (Gobiidaespp.), XY RKE (Callionymidae spp.) £\ = D4,
Ot~z YBET7vERBRITFAVANEL, Pz RBIH VA HE(Pleuronectidaspp.)
#Bgl, (B) T, PHZYRBICY s YHBE N,

HEMDORE I TH5BRETCRX COWEBEUTHSDT, LB THREDbRIT 21T,
O ¥ \MBEOHEHMOBREICHT > EROMBEEL T EBNTEL D,
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Figure 24, Percent composition by number of food items accord
size of pvedators, collected together in the single circumstances,

ing to the

Predators Season Sea-region
(A) Sphyraena, Saurida, & Muraenesox Sept., 1954 C-region
(B) Sphyraena, Saurida, Synodus, & Muraenesox Nov,, 1956 C-region
(C) Saurida, & Synodus Aug,, 1955 C-region
(D) Saurida & Muraenesox Aug., 1956 B-region
(E) Saurida, Synodus & Muraenesox July, 1956 C-region
Sphyraena Saunrida Muraenesox
221 - 241 - 261 — 281 - -241-.261— 281 — 161 — 201 — 241 — 281 — 321 —
240 260 280 320 mm 0 260 280 320 mm 200 240 280 320
b7
( b
(A) ’ '
i
=
[Hhisty =A { % % 2
Sphyraena Saurida Synodus Muraenesox
241— 261 — 281— 101— 121 — 141 —161 —181 — 201 — 241 —281— 101—121 — 141 — 161 —181— 201 — 281 —
260 280 360 mm 120 140 160 180 240 280 360mm 16;) ?18/0 200 mm ‘280 360 mm
2 * 11 B}
oy b t
% f’;;/ﬁ §W Yt
%gg 2 . %
1
(B) 502k
%
« vl [:': l ]
L i )
m | . i
e =2 e
fro0 Engraulis yapenica % 2 4 9 5
“hampsodon snyderi- @ = ¥ 2
Saurida Synodus Securida hMuraenesox
171 161—201—  101—121—141- 161~ 81— 121 161 — 201241 — 201 —241 Trachrus spp. =7 H
160 200 240 120 140 160 200 120 160 200 320 240 320 % ) .
"o 'e%* . d | m ?mc:' *ete! Bregmaceros japonicus
i |‘t.ﬂ W Gobiidae spp. 2 = wH
‘ ‘@ Synodontidae.spp. = v ¥
l‘J‘prgonus spp. vt 4 v
c) (D) Callionymidae spp. 4 = . £$i

77

Pisce

=3

*

Saurida * Synodus Muraenesox
101-121— 161 — 201 241 — 101 - 121 - 141 - l%‘ 201 - 241
120 160 200 240 320 120 140 150, 200 240

B

I

Ammodytes'personatus 4 % + 2

Acrpema japonicum mx v Lov 2

4
32 Pleuronectida spp. 7 v 4 A

i Leiognathus® spp. ¢ 4 7 X 73

»* Anguillina spp. v+ &'

Argentina sp. = X 2

\Ccpolldae spp. 74 % FH

)

P

: .
« Trichiuruss|epturus

'Up!—neus hensasi 2 ¥
259 %

t Sphyraena sp. A = 2 31

ISR |
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A i 3
microcephalus %
Macrura«spp. =il

Schizopoda spp’ 7 3 %
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<z Vg (Saurida) % (Muraenesox cinerews) : 19544F 9 H, 19564:7,118, #h=
NCHEX &, 19564 8 A, B#EXD 4 # [Fig.24 (A) (B) (E) (D) 0o\~ T Hj/ LMLk & H k3
¢, (A) TERRZYBICX, A5 7F4TY, FAVARICY 2o VEREL L, ~NTITE,
71 =¥i(Brachyura), /% 2% (Stomatopoda) ¥ X % 23 (Octopoda) »i%\~, (B)TIL,
TV EIL, V=¥, YYAVHERBITPoEENELL, ~"EAI=H, vY IO T o
NE N, (B) Tk, w2 YBICAS 7T 4T, T=F 2R8IV ZEHERE L, ~EBICH =4,
AVABNREZ W, (D) TR, VRIS IFATY, ¥4AVEARBIVZLEHRL L, ~EC
H=F, vX¥afll, 7HhsF (Cepolidce spp.), BLU=T7 vHNRE W,

BHAYPORE SICHT 5ERNET, "EURZVBI VI RIWEHEYZBRT S 2BbR50
T, AUAREIOEEYZERT OMBHABHN THRLI A 2351, ~F (LB X vk
EFWIZVBEOMTII RO MERD B, L TAETEERI DRIV Y BOHEAHO EEO
HEZXZD L, (A) TAMO<zYVBEINMONEDMTYZVBIC AT 7 F A4 T ngd, »
Bl A=Y XY aFRE L, (B) T223ABO<z YV EENHDOANELDORT, ~NElCH=
B, VY IR LU T usaE v, (E) TlRI2L{RBO= VB L/ EONEDT, <=
VB AZ I FATY, T=2XRBEL, ~"ELH=H, vy aErR£<, (D) TR, KBED<
TVBLNMDANEDMT, v VB AIZ IFAVVHEL, "ELTASFHE, HUAH, v
Y AL N,

@ & F

MEBEC I OTHAYOBHIEN S TR AbN D & 5 2 HEMO BEOEEOHEHN & B
NEPONELZBNRDN, AT, EFSHAYMOBE L EOEERCONTHRILTHDS XD L
HRBRIBTEL D, THbb, AEPDT =% 238 (Champsodon snyderi), 7 %+ ¥%i(Go-
biidae spp.), A XY K (Callionymidae spp.), ¥ v V¥ (Epigonus spp), 7y o
¥ A8 (Apogon spp.), 71 v AR (Pleuronectida spp.), =% (Platicephalidae spp.),
7 7% 78 (Cepolidae spp.), = V¥ (Saurida), v+ X% (Anguillinaspp.) 18+ v
¥ (Macrura), v % 238 (Stomatopoda), 7 =% (Brachyura) > \~oi-fHEHOFERIL,
L OEBEREE, zofl, EREZNRETIHEOHRBYICHEILNDDT, *O4IERINER
ChOEBEOENMDOIDE VLD, 15 7F4 Vv 7o EEEE LCREHE, MEBE N
ORFRBETHES R, L& U TERBEYTICHET 50T, £0%d SELER, VWhd
ZERBCHOTERBRHOEEMOLD 2L 583, BEOHENIENEHCRERC E CLroLE
BrslATn2DTHSH, 5 I8 (Spratelloides sp. )i\ B ML THEI RS
CEBELRBEHEOERB LA BN, %4 Y% ( Bregmaceros japonicus) (it Z 0y x
LTOZHB LD TEDEE T ONTIEM bR T, 7 13 (Schizopoda) 134 %7 L IH
(Euphausia) O X5WEEBHNED LRER»D EECHGF TOERERZ Loz 24 bn
TWdo

T DX REAYOEFEICER L TOL A b iEHOBEOMEROHMAEC L 5
R 2B 2, WICHND & 5 CHABEEOEEYOMEICKT5BRAS D, ik oTH
BEOEFRMYHR ST S 28 TEF LWL LS,

Tisbb, A< A8 (Sphyraena) <= Vg (Saurida) TX, H<RBRAIZ 754 T,
TIEB LU T VR VO RBYOEEY vz VB VEHAL, vz YVBR V=% %,
XLV EBLUZEREVWOLEEROEAYME A ABI VEHBELTWEDT, s<2E
OfMERv VBEL VESHCREBEDOHEYY BRUCHAETILDTAY ABDAFR T <
Y BIOVRBESBNEWES, T VBLT Az VR (Synodus) TiE, EHEMOMEICS b
REBEDOZLNRBWES (Fig 24B)] & 52, BEAMCR~Z VB, #527F 4Ty, =
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TUVHIRGFE F 20w ol RBHOHEY X T I VB L VS HEETIMNRED, Xk, 7
ATV Ex, V=¥ (Champsodon snyderi), 7 F~¥¥ (Gobitdae spp), XY REH
(Callionymidae spp), # v 4 ¥ (Pieuronectida spp), ¥ +xtsr> (Epigonus spp. ), =
v (Macrura spp.) 2 nWorEBM DAY~ Y B V& MaTsHEARS 5, w2 Y
BOBMIIT = V8L v AR CEZEYO #HAe Y2 BRNCHAT 5L 0T, vV BOAER
BR7HxVBL bERBENENE WL S,

TTI)BENETE, v JBTCREBUEDO IS 7F 4TV REL, "ETRILEL VBB THE
ELOEERY S5 4 =3 (Brackyra), v % 2% (Stomatopoda) 3% <, 15 (Fig. 24 (B)
TAER2T7vHREL, (D) ITTz VBRI =¥ 2038 0WDAk, <=V BEEREOMHAY
ENELDELFEEL, NEE, =8, vYaFOEs», Hv4¥ (Pleuronectida spp.),
7 H5FH (Cepolidae spp.) BEDEEMOHAEY LT VBIIVEIHEL TS, T=F
AN EEYT, < F B, o TAROAY (TaBLed) THBZD T, WAEDEL
POREICHTLBRMOEELE LA 5 LELEYOBHEOBIR L LT, EHoST ST 21X T
ERVWEEbNRS, vV BOAMEANE L VEESNCRERBED A ERCHiaT 540
T, v VRBOEFRREA AT D EBERBNE V2 5,

COWMIROMRICEA ZAAEEEAER, BEOH ML RT3 ELHEC L OTHRRIN, 3
bbb A, EEMORSECREELEDO LD TH 54, 205 b TARREIC X D EICAETERICHE &S
b,

& (Muraenesox cinereus)< <= Y@ (Saurida),

BIUCT7 A=Y@ (Synodus)< <z Vg (Saurida)< 7<= zg (Sphyralna)
DIHIC ZEHERHREDOTND, 22 C, Z7IZYBENEDEFERTI L= VB VEEED
MWD EALIDH, NEOFNAMTHS L, HEHELTREIVWLOLBERTZIOTZOD
MEM CEELEREFO T 5 BNEPERHEE bR IO,

B2E REREOMEDD

ThE THAHEMEOABICOWTHE TELET 500, chbERELEEDEYEERNC
BT AREREOME ST H1T180%,
B2EICHE N TREBPC A O THROBAREENRET S ICoN T, LA HEYRE
ET D e MRS LI BARINCIR Ui at, RN 30 5 Ak A0 & F 0 A0
MO MEBIR2, Fiis L CEEBMCE O T x FAML TW T 2% RLTW5, 2Dk, &
BEEBOMMHEEMC I HaEBE LY, 3T, HEYE L LBEESRRLRLT WS (TapLs 4
B MEBEOEFRRIC 24 KE, W, BN, MEs L 0EE0R L, Bkt OEMC
I AREDR, HENOHAE LHAVEEMOBROEIE X L o> THaeZOHAT S
HRE, TOWNENET HDT, ZOHMIEMTH T, cOF FCRAYBENCET S -
NOEBORENAE ST LMRT I LERAETE S, HAZEOAEI WS —0oD TR
FC e 305 AHORED ) bic, HARLEAYOKE SOMOBZOEEY 2 25 THTTR
HEMaiciEh, MREFOREF IXFCTHEINIHEMNZORF ICIOTCROSFBNRS =
LAMBEOHMES LicicLrdbh, HAHDOAEX (D) OfiaZokss (L) s %
(@) ICHIEL el R RO EAYOR & ik 5 EFENERMIC L, TR L b 3R,
ZUOERNIC 2 54O R E XOEEND,
~%E (Muraenesox cinereus)><x Y g (Saurida) .
=F3vFavxy (Synodus macrops) (7 H#xJVE) >H< = (S phyraena)
EWIHNNBHIRF L L COFINBEHEMC R 2D bhi, chEBRETHE, HoAsFa



S
td

DEEY L BRI L5 L ICEIOCHAZEDEABC IO THEED RS IMNHEEL, £ICL B
Licd DB EDLISTCLHATHIIACRZ T &, THbb, f@EOKEDHACORTOYEE
BREORYARNB TS S L xERT D, 25 LT, MABEOAEERIIC 2 4125 EME L EREE
DEAEOLR ABEFOEEMORNE ST IERE L W I HAZOEK A BT 2t
TET, AYOBERCET S, chbOFENMBETTORMELEID S RN TE 5,
¥Fedbie, BA0RBEARELEABEEYL AEIOHTECREALHEALTOL LT,
2 DHEZDOEHEMORFICOWTHNBREI LML b 2 HHAT S HEYOEEMRHREC
Dﬁﬁmﬁg?o$%z&anbnhoLﬂbwﬁﬁﬁﬁﬁmwfh%ﬁﬁﬁf$em,3bm
~E (Muracnesox cinereus)< <=z V@ (Saurida)
BIOETF Az VB (Synodus)< <z V@ (Scurida)<s~ & (S phyraenc)
DI REME B B EEM Y L0 RBD bk, FEMEBORDL EREDE
BHAFHEEMCEEROERNSOT, TR IO TELBENTOXRENNE ST %, Sbic
BEMICITR O 2 &3 TE L), 2D X I BRENME STCONTORRBICENT, EYREk
DORBICB T LN OKERBLREMCER TS ENTRILCKES 2E 2 b5, Thbb,
HAEYOREF IICHT 58N e, £EH kT 5HAE L LToMERE Fig. 25 0 X 5 R
TENRTELD, 22T, BHICRHEHIOREE () OHAZFORE X (L) i+ 5 0
Ga=l[L 32ThHb, H2OEBOHEYORE XOBREIC DN TOERMSIREER b,
a ITHET 2B REOHENNERS (P) 2#ftMEFomc 2 o THEBIRIKRL, ¥k, £EMDME
BEEHECHIREL T2 Y, EEErDRBRE~OE Y 2 HE TV ROREBOMETHEE I TRLE,

Figure 25. Schematic representation of food niche of the benthic piscivors,
Vertical height of spindle-shape show P-value in Fig, 23.
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a=¢ IL

COHETRRTHCY DT, a2 P, 2T LLn N &, EEHMOMENNKEL SN2 DT,
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ZERTERETHED 0L LD,
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BOE W O#E L B M

WE-—LLL, WA B ERK AR LOEMBERNOERIEEETH 2R RHER
ﬁ@%§¢%Mﬁ%(mMIMM)KOMTQNT%%m,;;T AR FICEEET HETORE
HEEEHRE LD R DWTD R,

HEOREBEFROHENEINTOLDOHEAEFOHELANBLONWTELD L HERDTH
Ciz\was, Bt 3 i RIcBEE 4 2 AR OMEOIBFIC I 0T, HELEFHERLH
ALT, BREERBEENNEDHEET S EHE»LEBRINIBAC R T 5 KEBRYOERY
TR D LD LD 235 DNREMFEDEETH >k,

Tubb, HEROKEEF¥EL, EEOMNBEOHR-SH-BRHEL L REBATIOLALLY
PEBELZEUHELHRETIHEFRCECTEBLTE W52, borEHEHLEWTE—ED
SRR E 3D WEDH, b L, AEHABYHAEZNL TH o1 2 HBEIROME
OFlk, LHLHEHVEXEL, ECREEBCEWTREBOBEIEIC X 5 HENERENAE
OIETHEBEOAEY R CEERI LRI BF DL, Fiz, WEEFRMEOHBID DN ERTE
R AEENNEDCHET 2EROAYRMCEET S, ABNAEOHEET IXNRYEH 2
L THDO0D T LEMEOHEESTIBIZE LG R EOMIT Y 52 2EBiEv 8T, £+
WO TINTORBICRZNE ZEBFOAENMNEN S 52 LT, HROBEEM4IHIS
DO FEICHAE L Tix, B—TRWHRICK T 5 EEAKE B LG D 2130,

T o THYBEORKAR A KA E (Ecological niche) iconw T zh Zn RkmiC, o,
RHECHEN, ZoBERO S bbb, AHBHEOEENRDBNE2THELL LS5 MR 2HH T3 ¢
LDOMEMNRS D LE 2 I,

T CCHRENAE AN YRR OERC BB LS b O % 5 BfET, E.P. Odum
(1953) i, £ "adress” & LTOAE#HO habitat 2 XFIL T, [HEHOFEERS, £
BHRICE L CRENELEPECL 2540 B bHR T 2 EM#E (community) = X T
HHER (ecosystem) OWIIC ki B4EMOAE (position orstatus) | EBFEAREEOFHEEL
TOEFREITIEOTNT, EYBENCE T SHENRELER LT, niche (zBk% “profession”
CEMTHHEDOTHED E LTS, i, EUHENOWERER, Tiibb, ZAVF—REDRE
TZRGEARTAYEEY, AERNOEMNBECERE S, HEE, BILE L\ HEREM (trophic
level) ic X o THMBEDHENMELR R L, ThEN0D level OBlER (standing crop) &%d
HEMNERDL U AEM (productivity) % & b2 5 —dOHITERE 0T, SEYBHEOHEEND
DOHND, —~DDOEREFERL TW\W5,

L AT, EYBEDOS SHREOARKNEEZEL CEOBEETH D, »o, MEATHS 5,
Ld, ~HzOBRSAXRERBICE TS0 L L ThHonbhb, SHNEMOHEERR Y
BERAMTEDL2 LD T HDTELSOREDMNBESTRITRbRAS LICEb, BRI ET 3 Hon
WHERMROBEIC X OT, UDT, HELINIMBESTOLDDOEENEED, FDDD
FEREELIRTOLOTEDD, 20T, D EEF, BANCHNBESTOHRAZELLLHED
3r2ELEVWT, SREPBARNCELBEBTIRAZLITROT, ¥ ICEEHAEY S S\,
ZOEYBHEOREYHRL TRERE L ED 5 BHEEREOEIEY 2O,

WHRETHIHEL, HEoREFEE, BHOAWHE, $XUKREOEKRSTIEEL TXRO
IOBHANEBERIN, Lk 3hi,

HREEORVEBSE Ml e L CRERAELHIAEC LY BT 0, BlcoxdL5i, ¥
HREONREFOHE L2 bOBEHARE WD, AR, HEYORENREETHST, FRE
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B L TEADOREBEICHE LI THETSE, B, 2 CRHEDOBRESO BN, G2 A XDE
&, BRELTWT, HEYDOREE, HEND E<TE5L, BROMKICh o TR 03
WZ Eh D —DODHERICH SHEHTH D, HEHED D EHEIC 2 TRIZSE 2 B I, messkio
FEREIND EFTOENMPEROBROFBE IR L0 D BRLFETENTHETS v, AWl h|
EEcLD, B1EH2HOL 5L THAMOFRRMOBEHELYHRZ2 2 LR TEHDT, B
ZOMOWNTHEC X 2 FERE, HETERETSEMA OB © O 0 REA 2T
ELDTHATHD, thbDOERIBICERERRTRLR TV ED T 2K hnF i, 5
WEYPTDORBL L THEIShBELEERC X VEEIShZERIOHEILEELBETEb T e
BTEHDT, 4k, BNAHOEIERRE, HAGoEr (Hayashietal, 1960) & ¥ &M
DOBRE L HBRIOLBbREM, e TCREROFRCONTEI DNz, Eh, SHAEHDOK
FECOVTOEREZFEGCHE VT RTED LT ERRERBOME ST ok 218D
TERTHHBEEZENLAH,

RICTEDEREEMI B A S LBIHY, L RBRMCED bR EIC X 2 BED BNAME
BHE, EUWAEEBHMNE ST 2T RAEYTE 520, MEORBIHaeSZEOEECEL T
TR ERTRIC 8 [E, AEFEBOLWEIC b o TiTE ok, & OB OREIE B tEA Y
MEDHREHO—D e E 2, AR IOTE, FEABORKTRIC XL o THERIR HE S
LICENEYRES L RFEELVOL DL 555, ThBREBIEORERBICES S DORER O
BIRFERCIOTHEBRININb LEELDREDT, WTFRIKLTLELWEE ST 233 %0i1c
RARZEDOERBLEMIC O BT EbR S BNBEL VW EWE X 5, EEEAET, E4m
% &0 5 HER I IE BRI 72 C R IE W BT do 7o o THARMICE BT 5 B A Pl F O &4
EHATNREEZ D ENTE LD, Tk, AEMANIE—BCEERRE S, FRFEER®
JJEH DTN EREREEHNR LIEL Vo LD DN L DI, = DFHTOREEETE, BN
BORHEICE VD@ ENEROBEENOERBMRBEL L T2 B TiI3hs—Mck 5EYS kR
HETREL, KVHEROKREM L TRAMEOMEHTEREZT 0%k LR OB S HI1d A F\nh
BSMERMAEL L CTRIC X SERRETHREL T 30T, fataBEo sy, »o, +
DB ORMO L DICHEIC L OCABIY BfiEET s L 2 L,

T B ARSI X o THMNICIREL REB O A S AL AMRENIC B 5
BEDOEREINE STOMROBEPIOVRELEP XA TH D, £ L THRINAElAEDH
FoZEHR], BXRUOKRMBKIC X 2T, RARMCI WO ch bAFOERENBE b L&
EHOEHMMMAESTRZLDbNRB T & T, HEHRRSARICHL TiTbhic 22 TLnd
Do
BHOSH : 225 53X TOBEEL ML TERBNMNELE LT, BREERELLNEE T,
BFRETH A I, HEAEYTRENCARI I L THL IR, BALLOHBIEASBELL LS,
LTOHTHELV D EREL KBNS YERE T ICE SAEYBEDRT I IS I0AYRE YT
TOHERIBL THEECRELTWT, D% T, EHOLHHEELEERD I brbE 3
ERIC X 5—HOZRXMET5 2R TER V., 22T, HHHEMMBBRERELLT. 555H
OHBEREEDOTED L, 2L BHARNTOMEEL, HEYE D d 5H—ITBERN
TEELTWS ERIET T eix, BYNcrRTlEE:Ex k. cOBEMPRERYE2 30 2cEoT,
BREZEROREL~DL, HAFOEEMMEL L RARBCI 3L A%HLNICLL D 2Lk,

WIFR2AC W THEE LEEYORE IOBRT, HWAYOAS S ERTHHER, B
—RETOERTY, 2B Ciaedbh, RARTOHAEZDAEYE W TEEY DA
FINBENTVD T ERNEBREY O W, iy, F2EE2HOLEBYIC X 5 & EAEYO SIS
THEROHEZEOEHIC X 3 HEBXHBE TRroR, FA4HEFEIHC W CE—RET TR
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BHOWEYOBECHT 5 RRPELHICR Db, SOICAENOEECESLDETS o
LT Efeo HAYORBBICHT 5 BRICOWTIE, EEICE W CHEOHKEY 0% < OBED
BN B Db, T OERENLEDRER » MR HL TWT, RO g T
CENTOHRIIOF Y HAEEHEOERE FOMEEROHEENRS»D B LD LTINS, WTFRICL
TUH—MIRE L Z 5 U 5RE S BRETIC S 5k VT, HRE0 T ki 2
HICHUET D © 2, BHEEBOLEONWHSILCRI O3 D L Bbhs, Tibb, FEHREK
RIEWAEDOF P BT 50 UTh, 2FRMOERIO ¥ EMEI LT85 HiE, ThZhED
A DRI E & RRHICEER T B ICR B M E O T DH 5 5485, LYBENOREEBIcET
DRBEZDS BAL MM T IR AT L 208 E5L 5 Bbh 5, %< 0OFNEYIT

(analysis of stomach contents) # %% %, HMRD ¥ ¥ DAY FER T 5 ¢ & B2 Tin
B85, BETESRORB L5 7w BHHEIAESRIC KT AT ON T, Ok 5 nE
BELHLRAUEZLDLNDS, BECET S <7 a il RRICH ST, S Shkd R
CLBDATIEL, REDBVERCLIOTOHNS, cOLRCSSbL o, BEARES -
DEFCH T2 BH5LDTEHEDHS,

ERHEST : THEOMABELYSHHEESADAD L, LWFRd BANCEEL TW55 00,
HECHEN DN D, IO 2F, YFEIREHTICIIUD THET 520, B R
CHE  BRERRE S D IRC 2T 5 ¥ TOABEOBO W Fhr oTh (BHOR+A1resrd®
4% R DATER LAERDBMA A LRSS (F1EE2M), cht T T TTOEERAA
%ﬁﬁ@i%%iﬁﬁﬁ@ﬁ®%®%%ofh5a?é:kﬁf%éoik,@a®ﬁmﬁ%i%
CoNTH RIANCERThiZ (Appendix table2) & &ic HiREIC ARG B O TERI D FEE % O
NRBZLENRTES,

Lal, 22T, chbORBAEETHEYHRELLOCT, £DI BB B N bHBEDOWRE
b (profession) 2\ ERBLABE, ThbLOMESHIELEDLLDEL TLMNL & AT
F 5, EERD I bICK T BRBWERELAES, HEE E—RrbERET), BiLBCkT
s, ZhbOHEERT S TRXNEZCET S C 2128 2 50 §NEMEE b3 Tt b s
TH22, AMFCEWTHHLLEDR, COXIBRSE TR T, 0L GRS YIEERE
MIME ST TH B0 TL T2 bR RIEAEDOEMTA & Tt % BN & AEFERI 10T &
B3 RE DL OEETH Ok, L Tv=x VB (Saurida), # < 2/ (Sphyraena)
OHBOEHTE, F—RETTOHEMCHT3EROMEZISH T, R BEEEOEE
# habitat » DAEEN B, KM HARROMENRLND L5 Th B, v= Y BOSH, A<
ABDOZHEE, ThEhORBTEOKNY R THHECEPIL T T, habitat AESR COME
DA R R E R RN LEO L, SEPL a2 0Bk RS0 T, Bt 54EEDRER
DOHEVRD 2D T, FBEEMORET 3 EEDIBTOME, L QRBIMEEARTIEbR ST
BT AT RII R 5, 20 X5 BRI X 0 EEHOREMSIKA S 1T 5 58 & AT &
WHZODRET, MAFLLTOMBOEERENEhELTCENRTE, 20, 2D2DDR
FEOHAEET, BEMCEENINE STA T35z 2nTe5 (Fig.25 P. 58), #LCzDk >
BRESTEREEDOS D& U TER IR, 40 habitat DHAIEER O #HEES DT 5EEHAE
LILEDRHNPDIR SN DTHBH, HERBERFEOUERILIZYUTIDLVL LS,

T TCHEYDOR & SiTxhd 5 BRI oW T, fIOWEFIC X 5ERHC OV TOEZER S DT
ShTil, ¥F, BAEHORNE (size) koW TOETOER <35 & (Fig. 26(A)]
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Figure 26.

Prey-size and predator-size

(A) Prey-size, by volume and by weight Refered from Reintjes & King 1953,
lizuka et al, 1954, and authors

(A) BY VOLUME BY VOLUME (C) BY WEIGHT
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1 Lz::?an?dralgig_ Gammarus sp. (S;Obnd:io SPP-—
0.8 Bleniidae Egr:;:ulslges sp.
. ) [ spp.
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0.4 Paenacidae MaGFUTa s
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(B) Size relation between predator and prey (Refered from Reintjes &
King 1953 and authors).

BY LENGTH
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TABLE 6.

weight and by average weight per number.

The main food items of the benthic piscivors, by number, by

(C.) BY AVERAGE

RANK? (A.) BY NUMBER o (B.) BY WEIGHT WEIGHT PER NUMBER ;, .,
1 Engraulis japonica 34.0 Engraulis japorica 42.2 | Sillago shihama 23.20
2  Chempsodon snyderi 16.2 Champsodon snyderi 10.7 | Octopoda 8.93
3  Macrur 14.4 Gobiidae ‘ 5.3‘ U peneus bensasi 8.12
4 | Bregmaceros japonicus 7.0 Macrura \ 4.7 | Cepolidae 6.35
5 Gobiidae 5.7 Decapoda | 4.4 Argeniina 5.44
6 Epigonus spp- 3.6 Synodontidae ‘ 4.2 Trachurus spp. 5.25
7 Decapoda 3.3 Trachurus spp. | 3.7 Siomaiopoda 5.21
8 Ammodyles personatus 1.9 Lejognaihus spp. 2.8  Synodontidae 5.12
9 Leiognathus spp. 1.9 Epigonus spp. 2.4 Trichiurus lepiurus I 3.97
10 Apogon spp. | 1.8 Apogon spp. | 2.3 | Platicephalidae 3.75
11 Callionymtdae | 1.5‘ Stomatopoda 1 2.0 Neopercis sex faciata 3.38
12 Synodontidae 1.1 Bregmaceros japonicus | 1.9 ‘ Acropoma japonicum 2.65
13 | Trachurus spp. \ 1.0 Cepolidae 1 1.5 CZ;Z‘;Z{EZZ‘;?:? 2.20
14 Anguillina 1 0.6 Acropoma japonicus | 1.2 | Anguillina 2.06
15 Acropoma japonmcum | 0.6, Angullina 1.0 | Brachyura 1.93
16  Stomalopoda 0.5 Callionymidae 0.7 Leiognathus spp. 1.90
17 Platic phalidae ‘ 0.4, Ammod yies pesonatus 0.7  Pleuronectida 1.84
18  Brachyura | 0.4, Sillago shihama 0.7 | Decapoda 1.72
19 Cepolidae 0.3 U peneus bensasi ‘ 0.6 Apogox spp- 1.62

20 | Myctophidae 0.2 Platicephalidae ‘ 0.6 Engraulis japonica 1.60
21  Trichiurus lepturus | 0.2 Sardinops melanosticta 0.6 Gobiidae spp. 1.19
22 Spratelloides sp. | 0.1 Brachyura 0.6 | Spraielloides sp. 0.91
23 i Octopoda 0.6 | Epigonus spp. 0.85
24 j | T'richiurus lepturus 0.5 | Champsodon snyderi 0.85
25 ‘ | Platicephalidae | 0.3 | Callionymidae 0.76
26 ' Brotulidae 0.2 Myctophidae 0.59
27 | Argentina 0.2 | Ammod yies personatus 0.56
28 | Cienoirypauchen microcep-| 0.2 | Macrura & Schizopoda 0.42
29 i halus Bregmaceros japonicus 0.35

DEALED, ATV TLONEAR TR L S EHNOWMAEYOMAE, RER, MEYSDFE

HE R oW T (TaBLe 6) IKRT, HEYOKF X (Prey-size) 1%, & (Bik=), EE, %
L ARE (2R BA4R) OWFnTd, HECEBADFEETESRL > 50T, Fig.26 (Ao
IHc, KRENC, ERTDC I TEL S, ¥ Thynnus macropterus T. & S. (Reintjes &
King 1953), # 54 ¥ (=i 1952, 1953, 1955), Fig. 27 0 Xk »icHigBOARE X Hc BNEY
D3 d BEAYOBBEREARINRTWEES, BE3TF1IMTRLED LUz X 5 SHAEHD
HERMOFBEZOASFICE 3EIOMRZ dbN S (Fig. 16), AW TITIE DR L 5 134
R e bOBE O % FTIRTIE LIV, 2hbDHEERFIg 26(A)CRENhs X5 128
EBMOANIOBE LRETOF THRBLE, thbOMaEd ¥, HAYPOARE ILCHTHER
HrdoTndTl, ZLTZDX ) BHE CHMAZEORENAECHENTET S e TH
INd,

FLTHABZEDOAY X L HCEEHO R E IICOWTHET RIS 2 bhTwhid Fig. 26
B)D X Hic, HAEHDASICHTEERMO ML HETEcLNTEL I, THbb, NS

-



Figure 27, Percentage composition of main food items by body size of several
fishes, (Refered from REINTJES € KING 1953, & MikawA 1952, 1953 1955)

%

=110
Pisces Pisces Pisces Pisces Pisces 0
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B > 1 - . - 1 50
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L 4 n 4 = < L e - 4 50
B 77 —c—1 1T/ 0
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I e 0
Range of 600 10001.300mm _ 200 400 600mm 100 250 400 600mm 150 300 450 mm _ 150 200 250mm
body length 999 1,300and more 199 399 599 800 240 399 599 800 299 499 and more 149 199 249 300
Thynnus Gadus Atheresthes ¢ Theraga Sebastolobus
macropterus macrocephalus evermanni chalcogramma macrochir
T.etS. TILESIUS JORDAN et (PALLAS) (GUNTHER)
STARKS
REINTJES ;
& KING MIKAWA MIKAWA MIKAWA MIKAWA

28 L,000mm P FCorBPOMENELTCH=D A u AhERERCOART L, FNFDE
KOEAERELTHY ADORELHAT OB S ¢ 2 (Reintjes & King), AU & 5 1ciAiC
HEWEAEMELTCHS 7 F 4 Tv (Engraulis japonica) ORENBRED Y 7 2 {Phaz a3
5z 2, <% (Scomber japonicus) DN I T 7 F A T VEAEZXZ LIELIZEETIHRZABR
Br iR o TRERENRTWS, ZLT, TDXI3BLLLAEIDE, HZITFATY, <
A, FAL WD F O  AREFINCIIIMHBEE 2B b S AR S, RAROD a itk W THIM
BRESNSZE2HRTEHIND, chbDz 2hb, RELT TR HEMORE IOV T
+AuERE LD XTI, £ OHEHLTCONWT, $ﬂnk%ﬁ%kﬂﬁ@ﬁi%@i%*
R 58N, SDIBIRIMAYMB 2N TEHLICBEbhD, 2D X5 BTHRO R
01,ﬁﬂ%fi@Bhkﬁ&%@ﬁ%éwﬁﬁoé%ﬁkomfﬁbfﬁm%mxf&@;,i
F, T OBERER, (D13 2 RANNCEOTL), HaZokeds (L) et amesy (1)
DA, a(=I[L) ikizL ¢ (a-dependently) EREIZNh DD THZDT, zOEKRTIZEE
B O THAZEE L COWKIEED Bz a g, BEMclRE (L Oo#R) itk d
ROTRRMCHAINSHEEYPORETE (1) NKELIEDOTY DT, TOEKTIIREERBX
KELEL 2 TWL T ERRLTWS, AN LOTEcR 7Y 7 vO—BHRETH
DT, KACKBELRDDIHCBOTCHLOH 5L AY V TIv 7 P vO—LIZBR, K
BHHCRVWRIE, T TRLEI I BAREIOHAEYY & 5RRBEBCE IS DOb, 77
7P YREINDHBENEXOEEEE CHMLLEEENRADBNR DS, ZL T, ZhbDHEREI alT
RETHRREOHEEL AN TEE D,

I, MHEHORE XL BINCHR TS 2 WO T AR RICIZ 3 HAEHO KRS IIIEHED
omnso<Fig 19 (A<= V @ (Saurida) —# % 754 Vv Engraulis japonica O F|T
BEXOBFK a T 0.15~0.71, EXDEFKT, ﬁﬁ%ﬁ§®03~%7kb%5ﬁ&%#mg?
BT EMBLNDH, LML OLIEZDOD I HANRIE, HUHEE—HEYOHZELET
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R a=0.50~0.60, THEHTI2. 5~21.5% 1M T34 DThH D,

COIDCHATIEEYDOREIOEROME, 20BCHEZDS5REXL1L, Wb
MREBOET B U TREICEEDOCLBL0THOC, —~H—EOHEITBELHAETAD
R EROERICLOCCDORERDO IO bTeOEZDOH ) CERETHHDEX bR 5,
Fig. 230 a iIc G35 POMOBLIE D b DL H FHEORME 25 2 LA TE5 L 5 Th By
RERECHR L 2 BICHEE B0, cOEMERHEHCET, HoHABEOREIICEOTHOL
BROHEME L THAIh B2 K SOHEYL, HAZOREIC LL10T, bordEXR
DHLEEMEIED , BRODEHEYLLONTH BOMRENELHNIBD LR LTS
Do MEDRZYF——A 7 FAVVT, hE 50mm ©H% 754 7y 24lic & % 270mm D),
TO7xVRTRHAHREES S, 80mm~100mmif#D v VB Th ot b EHZDH 5% &
1320 300mm x5~z VBOHARIC S b iuRb IR T 54, cOXE I CTEOHE
FXEbLDTENRTED, RBEEELOBERIZELALBEDLRTVWED 2105, chit, b 5EE
MR NDNHDOKREIOHEEDHNCHE T 2 REOE/ILO— B TH 2, REICEL 1S
BAEVOZES, RESOBKRHLERL D 5% OFl% 2501k, BAEARICIE WoREERED
REFORGICRE % 5z & 2BE L TR B AL MAEY EORIC A bR S X 5 BHAZD
AR E ST 5B RS, BRODLEZ 2R BCI>THEETICLTL, BTS2
CE5LDETRIINS,

TOLTHIREORRICE B KEMEO LHM ) B ZBbRD LT, ¥, HU
RESIOMBETH H UNRLIBXE T, L EEL elalBr R R LI LIEFEESRT
WaoF7bhb, HARERXHEOHEL HHICHn DL W ORADN, FORDH S 4 DIt
B HAREMH TORMFKHTHHINZ LW DOMNRBLRBL, T, HARE A TEREGEA,
HEEE) TORMTRNHULLWHEED B RZ0bh 5, Tilapia AfHE L ShTw3s0
CEEHTHEESIC DoY) (Menon & Chacho 1955), <4 73/ (Sardinops melanostica) 737
ZYI P YREEINTNDDICHEBKENTHBRINAB O 2 B0 X 5 EEITHLYE b3
(Mt R EEERAERE) SERChbOFl L5523, MEABAEET 3T, D0, 0
DEDIRFTHTHIUEDOHD b NbRE L TWD LEbR S,

TOXDIT, MRICELIEHREER-O LR &, BEAEOT : TRINSFHaZOMKCIT,
HEREFHRERNE L bR, EYRBERNBERELTFHUSRINUD TSND T L 25, FER
BARMICH DD EHAEHDOEROKRDOS (RS0 THRICEFEMOIEEL L TE b b,
EFRMICON TR T T AR RCED LR TWE LD EATENA D, = =T, AWECH2
RBERD LB AL DT, [fBEFLOMYOFhEhAEs (I« L) (size) 2 HEEK(N
n) , TOND LHETIMBEFDEIYE (P), ZUTAEFRR | 2w HREBCAYEED
oiEr, BIIL D 2 WA O RTH &\, ¥, FELEDONME (food niceh) Dk & x5
REAEEROHIC R 5 £ HEEMOEIEFR L, BENBEIROBEIC OV TIZERD TR,

47T, REEAEEEBICOWT, T, REBELDDEVWAEIC SV TOMELED,
e, AAROREEEYGD, BET57 77 vasie, 10~30%% 5o 5 &AM 0EE DR
RAFERAGR (FER 1953) OBTRICIZ WV D eV e E X TW 5, SMAVEMEO A 12 5 BTN E
BHEETTEWLEG T AHTOBEERTLZ WL D 2EL bR, BHR»DOAELEL SICE
70T, TOMAEMEEOMHEEY RN ERICR LIS TASLAFOAESOHADME Y (na-
tural predation) ¥Efic X 5 ARDORBI& (human predation) 1+ 5 BENEE L LD 2
Bbhbh s,

RFE—— W7 P9E D D & 2 a1 B K 3 & ORSERE B R o Vg e BB 3 5 i
DIHIHT, FYUHENORERBEC LAY o 5AEGHOEHT sV B3HE, 7Y ELE

— 66 —



» ATRAB2EBLONEDTHEDO WO M AMMIE (piscivor ) %, FHijlic 8@, LiED3
BXIChizoT, DR2PERMHEECEOT, HBHCREL, zofMEicEwT (F1®),
chbfigEaFOaE L, EYBRENCET S b OREAREMNAE (food niche) o
TOMFTEITIEDOT, KDIIBHRLY DB N TE,

MEAOEER LAREDORIC 24755 HAEYOBE OB NHIERROZE/L, BXE, FE5
FLIUHAEFOREF IR ED BN, (FE2E)

WX, FHIC X 5 EMERY BB Lo /l—&ETCHERIVHBAEZOER+ HV, ok
RICL 2 ZMERAHET e bITHBFCTT 3 HEMOEMHRES (@ 2K, cOacdT
LEEYEMEEOMOAE IOBEFEAYRIL T MEEVEEYDORE I BRI I b,
SHICZ O a DEICHET 5EROEADE GERER) CLoTHAFOAEDORHM ST 4+3
T ENTER, (B33

RICEHEYOBIICKH T 5B HOBR M4 B L, HRBOAEERIC o THESTbNS C
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Study on Food Niches of the Benthic Piscivors
By
Tomo’o Hayashi, and Yoshiaki Yamaguchi

SUMMARY

Studies on tropho-dynamics of a marine community which involves fishery resources would
be necessary for exploitation of fishery resources to the highly sustained level. As a
premise for dynamical treatments and understandings of such community, it is essential
to know the trophic relations and food niches of consumers. Among the complex trophic
relations in the marine community around the eastern Inland Sea, trophic relations between
benthic piscivors and their preys were studied and food niches of these predators were
discussed here, as a first trial to study on tropho-dynamics of the community.

(1) MATERIAL AND METHOD

Eight scheduled sampling cruises by two-boat-trawler (30 tons & 80 H. P. s) were
operated seasonally around the eastern Inland Sea and adjacent continental self of the Pacific
coast as shown in Tagre 2 (p. 4). The threc sea-regions (A, B, & C) sampled, and the
location of net-hauling, represented by the mid-point of course of every net-hauling, are
shown in Fig.1 (p. 3).

The samples of dominant benthic piscivors collected by these cruises are shown in
TaBLe 1 (p. 4 ). Length compositions of these piscivors, by season and sea-region, are
shown in Fig.’s 2-8 (p.6~12) and in Appendix table 1—a~g. (p 76—80).

Among three species which belong to genus Saurida, Saurida elongata (T. & S.)
shows the most neritic character, and Saurida undosquamis (RICHARDSON) and Saurida
tumbil (BLOCH) show relatively off-shore characters in this order. Synodus macrops
TANAKA is always collected on the lower part of the continental shelf. S phyraena
pinguis GUNTHER, as compared with S bhyraena japonica C. & V., is rather neritic
species. Genus Sphyraena are abundant through summer and autumn. Muraenesox
cinereus (FORSK.KL) is also temporarily abundant in summer. As for spawning area and
other ecological features during growth and maturation, these piscivors show more or less
different characteristics from species to species.

Samples were fixed in 109 solution of formalin immediately after every net-hauling,
and stomach contents were observed in laboratory besides the measurements on body
length (Fork length, except Anal length on Maraenesox cinereus), body weight, and
gonad weight.

Stomach contents were recorded to the lowest categories, to which they could be
identified on all stomachs, except empty ones and those with amorphous remains. TABLE
3 (p.15) shows the list of food animals identified in these stomachs. They were grouped
according to the categories, represented here as ‘“ FOOD ITEMS”.

In this study, special efforts were paid for the observation of size of prey, measuring
length of definite part of vertebral columns of fish or length of special part of other
animals, found among remains in stomachs, besides the gravimetric and numerical methods
of stomach analysis. Fig.9 (p. 14 ) shows the measurement of length of vertebral columns
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(6 V.L.) of Engraulis japonica (HOUTTUYN), as a example. The measurement of
this part is chosen for every species, taking into consideration that this part stands for
the digestive process in stomachs and also the sizes of vertebral columns of this part
are rather even. Fig. 10 shows the relation between body-size and this measurement(6
V.L.) of prey, by two examples of dominant prey, Engraulis japonica (HOUTTUYN) and
Cham psodon snyderi FRANZ. Imformations about prey-size restored by these relations
were used in detailed analysis of interrelation between predator and prey.

(29 STOMACH ANALYSIS ON THE BENTHIC PISCIVORS

TasLe 4(p. 18)shows composition of the stomach contents by number and by weight of
food items, and Fig. 11 shows the percentage composition of food items by number

(represented by inner sectors: n) and that by weight (represented by outer sectors: w).
Appendix table 2-3 (p. 82-108) show the composition of stomach contents by number
and weight according to season and sea-region of capture. The certain character as
piscivor, ““FISH-EATER ”’, would be seen in these compositions, especially by weight.

Fig. 12 (p.22) show the percentage composition of stomach conditions, and also group
weight index of stomach contents (F), according to season and sea-region. Stomach
conditions, classified by empty stomach, stomach with amorphous remains, and stomachs
with identified food items, generally show scasonal changes. F-values calculated as
follows :

F=Yscw/(ZB. W—-3s.c.w) x 100
where »B.W and Ys.c.w show the aggregated body weight of predators, and the
aggregated weight of stomach contents found in these predators.  Although F-value
shows little seasonal variation, fairly change of secasonal fecding activities of these poiki-
lothermal animals might be forescen, because there are evident seascnal changes of en-
viromental temperatures. Fig.13 (p.24) shows the percentage frequency of individual
weight index of stomach contents (f).

f=s.c. w/(B.W—s.c.w) x100
where B.W and s. c. w show the body weight of pradators, and the aggregated weight
of stomach contents found in this predator.

Fig.’s 14, 15 & 16 (p. 27~31), show the percentage compositions of food items, accord-
ing to sea-region, season, and predator-size, respectively, where the upper figures (N)
show the percentage compositions by number and the lower ones (W) those by weight.

Champsodon snyderi (FRANZ) appeared in stomachs of all kinds of predators
collected in C-region and Ammod ytes personatus (GIRARD) abundantly in those collected
in A-region in June and July. Except these two dominant preys, other main food items
appeared in stomachs with little consistent tendencies, related to season, sea-region, or
predator-size, through these predators. Complicated differences among occurences of those
food items according to season and sea-region would be explained to some extent in
connection with the differences of occurences of these predators by season and sea-region;
The differences of fcod items connected with predator-size, would be generally suggested
on the other hand.

(3 SIZE-INTERRELATION BETWEEN PREDATOR AND PREY

Fig. 17 (p.33) shows percentage compositions of food items, by number, of two species of
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genus Saurida and those of genus Sphyraena, collected together.  Among two species of
the same genus compositions of food items of similar size-groups differ a little, comparing
with the differences between the compositions by predator-sizes.

Fig. 18 (p. 36) shows the degree of appearance of food items (n/Nx100) by predator-
size regarding the samples collected together, where N and n show the number of indivi-
duals of predator and that of prey found in the N stomachs, respectively. By these analysis
regarding samples collected together, the confusion due to environmental factors would
be eliminated and the changes due to the own character of predator would be exected to
become visible.

The distinct patterns of change of n/N according to predator-sizes were observed
and those patterns would have some interrelations between them : namely, prey of small
size generally occures abundantly in stomachs of predator of small size and vice veasa.

Fig. 19 (p. 42) shows the restored prey-sizes (1) of several dominant preys plotted
against the size of predator, Saurida, (L ), in which stomachs the preys were found.
Estimated prey-sizes were restored by such imformations as given in Fig. 10 (p. 14).

Taking a=1/L, where L and 1 are the size of predator and prey in the stomach
of predator, Saurida, respectively, the observed maximum a—values for these prey species
are different from each other.

Comparing wiht the maximum a—values 0.71 tor Engraulis japonica (HOUTTUYN)
and 0.70 for Trachurus japonicus T. & S., the values are higher for slender preys, such
as Bregmaceros japonicus (TANAKA) (V. 80) and Ammodytes personatis (GIRARD) (0.81),
and lower for rugged shaped prey such as Macrura (Shrimps) (0.45) or for compressed
shaped prey such as Leiognathus rivulatus (T. & S. ) (0.45). These differences of
maximum a-values according to prey species would be deemed to be concerned with
vulnerability of prey to predator.

Fig. 20 (p.46) and Fig.21 (p.47) show the length compositions of dominant prey,
Engraulis japonica or Cham posodon,snyderi, in stomachs of the predators, according to
predator-size. Fig. 20 shows those from samples collected together in the same circum-
stances, and Fig. 21 those from all sampling cruises.

In any cases of these two different series of samples, the components of larger prey
size are observed in plenty in the stomachs of larger predator-size group, and vice versa.
Fig. 20 shows that these benthic piscivors prefer their prey for a certain prey-size related
to their own size in the same circustances, and Fig. 21 shows also that these sredators
feed on prey of such size as dependent on predator-size through their adult form life.

Fig. 22 (p.49) shows the comparison between the length compositions of common
dominant prey in stomachs of similar size groups of different genus of predators, collected
together in the same circumstances.

In relative sense, Muraenesox cinereus prefer larger prey-size, Sphyraena smaller one,
and Synodus similar one, as compared with prey-size prefered by Saurida of same size, in
the same circumstances. ‘

Fig.23 (p.50) shows the relation between P-value and a-value, concerning the degree
of fulness of the (j1, jNi) prey in stomachs of the (L; N;) predator by total samples
collected by eight cruises.
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7P; and ja; are defined as follows:
jai=jl/L; , jPi=kejn;[N;* ja?®
, where L;, and N; show size and number of individuals of predator, belonged to i-size
group, and jl;, and jz; show size and number of prey (j), found in the stomachs of the
predators, belonged to i-size group, respectively. - and P-values were gained from the
every set of figures (jli, jm:; Li, Ny), given by j-row of i-column of Appendix table 4,
and P-values were plotted against a-values.

Although P-values considerably scatter against a-values, they show a bell-shaped dis-
tribution. The pattern which represents this distribution is drawn and this is named
the Curve of ‘“Prey-Size-Preference” of Predator. The prey-size-preference curve is
characteristic to each predator, and a-value, at where the peak of pattern is located,
differ from each other: This a-value of Sphyraena (Fig.23-B) is smaller, and that of
Muraenesox cinereus (Fig.23-C) would be larger than that of Saurida (Fig. 23-A), re-
spectively.  Larger preys in stomachs of Muraenesox cinereus, as shown in Tasre 5 (p.
53.), accompanied with the results obtained in Fig. 22 (p.49), would suggest that this
a-ralue is considerably higher than that of Saurida. And that of Synodus (Fig.23-D) is
nearly coincide with that of Saurida (Fig.23-E).

This character concerning prey-size-preference would be deemed as a ecological one,
which is specific for each type of piscivor but indifferent to predator size itself in adult
form stage.

(49) FOOD NICHES OF THE BENTHIC PISCIVORS

Life form—Fig.24 (p.55) shows the percentage composition of food items by pre-
dator-size about the samples collected together in the same circumstances.

Considering the specific difference of predators on prey-size-preference(Fig’s. 22 & 23),
the comparison of food items were made between the size-groups of predators, in which
preferable prey-size by different predators would coincide to cach other, as follows :
comparing the larger size groups of Sphyraena, the smaller ones of Muraenesox cinereus,
and the similar ones of Synodus, with certain size-groups of Saurida, respectively.

By these comparisons, the following relatively different preferences for prey-species
between these predators in the same circumstances were observed. Between Sphyraena
and Saurida; in relative sense, the former prefer Engraulis japonica (HourTUuyn)
(Anchovy), Bregmaceros japonmicus Tanaka, Trachurus spp. (Horse Mackerels), and
Schizopoda ., and the latter Cham psadon snyderi Franz, Epigonus spp., Macrura .,
(Shrimps). Between Saurida and Synodus : the former generally prefer Engraulis japo-
nica, Trachurus spp., and Bregmaceros japonicus, and the latter generally Chamsodon
snyderi and occasionally Macrura ., Anguillina . (Eels and Conger-ecls), Pleuronectida
(Flatfishes), and Epigonus. Beiween Saurida and Muraenesox : the former prefer
Engraulis japonica, the latter Brachyura . (Crabs), Stomatopoda (Squills), Cepolidae
and Pleuronectida.

Among these food items, Engraulis japonica (Anchovy) and Trachurus spp. (Horse
mackerels) were ordinarily caught by the fishing gears, such as the durse-sein and the
boat-drag-nets, operated near the surface of the sea, and rarely by trawl fisheries. On
the other hand, those animals such as Pleuronectida (Flatfishes), Anguillina.
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(Eels and Conger-eels), Cham psodon snyderi, Epigonus spp., Cepolidae, Macrura (Shri-
mps), Brachyura (Crabs), and Stomatopoda (Squills), were caught almost entirely by
so-called demersal-fish-fisheries, operated near the bottom of the sea.

Considering the previous differences of prey-species-preferences between these piscivors
in connection with those facts, stated above, there would be specific character about life-
form to each predator. That is, in relative sense, life forms of Muraenesox cinereus and
genus Synodus are benethic, and that of Sphyraena is pelagic, when their life forms com-
pared with that of Saurida, although these predators, as a whole, belong to benthic
life-form in general sense.

Food niche——As the results of analysis on stomach contents, heretofore stated, the
character of predators are extracted by the following two aspects.

On the one hand, any of these benthic piscivors in adult form stage, feed on prey of
larger size with growth or age of predator, in other words, the trophic situation in com-
munity ascend continously as they grow. Then this preference for prey-size (1) related
to predator size (L) would be predator-specific-characteristics, which express the steepness
of ascent in the trophic relation of community accompanied with growth.

On the other hand, it would be easily acceptable facts that kinds of prey-species, on
which predator feed, are due to life form of predator.

Then, food niches of these benethic piscivors would be schematically represented by
these two aspects of trophic situations. as shown in Fig. 25 (p.58)

(55 DISCCUSSION

From the results and experiences gained in this study, it would be allowed to write
the following notes.

Materials should be collected through considering the various ecological factors, as far
as possible, covering ecological extents of predators in time and space, because feeding of
predator considerably varies with circumstances.

It should be urged to carry out the measurement: for the restoration of prey-size,
because the analysis of size interrelation between predator and prey would be useful to
elucidate a important aspect of predator in community. The measurement of prey-size
would also be useful for the analysis of turnover of stomach contents and study on feeding
activity of predator.

It would be useful to analyse the stomach contents by unit circumstances, in order to
eliminate the confusions due to various environmental factors, because by stomach ana-
lysis, as it is, the factors due to predator itself would be naturally confound with the en-
vironmental factors.

Finally, regarding the current imformations obtained cn fcod habit of fish in cccan
community, the similar relations between predator and prey, as obtained here, would be
suggested, as follows :

As for life form of constituents of community, it might not be necessary to mention
importunately, because this concept would be easily understood by current imformations,
already gained in ecological studies. Concerning the size-relation between predator and prey,
some suggestive facts could be mentioned. For example, the compositions of stomach con-
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tents by the size of several predators Con Thynnus macropterus (T. & S.) by Reintjes
and King 1953; on Gadus macrocephalus TILESIUS & other demersal fishes by Mikawa,
1952-19557 (Fig. 27, p.65), would suggest a similar size relation between predator and
prey (Fig. 16, p.30), when prey-sizes were roughly taken in accounts, as shown in Fig.
28 (Reintjes and King, 1953 and lizuka et al., 1954) and in TagLe 6 (p.64).

Another kind of fragmental imformations, which mentioned in detail about the size
of predator and prey, might occasionally be useful to explain the limit or range of trophic
situation; such as maximum prey found in stomachs of predator, for example, Katsu-
wonus pelamis (LINNE) in Thynnus macropterus (T. & S.), adult form of Engraulis
japonica in Scomber japonicus (HOUTTUYN), and larval form of Engraulis japonica
in adult form of the same; minimum size of prey, such as megalops, gorged by younger
Thynnus macro pterus (Reintjes & King; 1953).

It might be suggestive that the maximum a-values of preys for these predators, Thyn-
nus macvo pterus, Scomber japonicus, and Engraulis japonica, are closely like to each
other and that the ranges of a-value regarding Thynnus macropterus may be consi-
derably wide.

Authors hope to study in futurc on other predators in ocean community by the
method used here. These imfomations, which will be gained by this method, would be
expected useful to build up the tropho-dynamics, which include terms the concerning
human (or fishery) predation as well as natural predation.
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Appendix table 1-a Length eomposition of Saurida elongata, (T.&S.)

Fork | JAN. MARCH JUNE.

length |

mm | A ] B | A ] B ‘ C | B | <
41— 60 = - - - - = - _ =
61— 80 — —| 1 = - > . - -
81—100 3 - 1 _ - _ _ _ _
101—120 19 18 - 9 6 1 o — -
121140 41 43 - 62 34 _ 1 _ _
141—160 79 111 1 67 66 _ 4 _ _
161—180 139 351 13 56 116 - 44 2 =
181200 | 140 257 19 56, 135 . 84 8 =
201220 44 77 29 19 100 - 91 9 2

| |

221240 11 20 5 7 59 = 46 19 2
241—260 4 | 6 8 28 1 14 16 7
261-—280 8 3; 26 - 6 4 4
281300 2 - 3 6 1 = 5 20 6
301—320 | 7 - 4 3 6 . 10; 15 1
321340 . = 2 1 = . 1 4 1
341--360 - 2 1 - - - - - 1
361—380 - - = - - - - - =
TOTAL | 490\ 883 93 207 590 2J 3561 97' 24

Appendix table 1-b Length composition of Saurida undosquamis, RICHARDSON

Fork JAN. 1 MARCH | JUNE

length | j f .

mm A | B \ LA B c | B | ¢
41— 60 - - 1 - - . - _ _
61— 80 = - 17 - = - - ., -
81—100 1 1{ 55 - 18 1 5 6 -
101 -120 | 2 64 i, 55 18 158 % 36

| | |
121-140 | - - 21 - 16 33 327, 208‘ 52
141—160 —| —| 9 - - 13 101 170 40
161—180 | - 1 152 - 1 27 27 136 21
181-200 | - 11 190 —[ - 50 29 77 9
| e . o ez o S, TP,

201—220 - - 104 - - 17 27 37 25
221—240 — — 35 - = 5 17 32 16
241 260 - = 13 - — 1 1 4 9
261280 - - = - 1 2 3 8
281—300 - . 1 - = - - —‘ 3
301-320 | - - 1 - - - - - 2
321—340 - = - - o . | _ _
TOTAL 1 5\ 6681 — 90} 166 694’ 769i 221

% ¢Season and sea-region of capture’”’ in Appendix table 1, 2 & 3 are shown after Table 2

and Fig. 1, respectively,
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according to season and sea-region of catpurex

JULY AUGUST(1955) | AUGUST(1956) SEPT. NOV
A B |c A B c A|B|c A B c a B | ¢
4 49 4 4 Jd4 g 4 1 4 4 D 4
1333799333373 3
- — i T T R B 2 —! —‘ 43 - -
— l | | i
- - 4 ed - - 841 I I e R
] - - 30 - 4 28z o o - 2 -
1! e A S - RN Rt R [ 2 - 2 28 MU -
6 - - - - 4 3 -4 - 1w 1 6 336 19 -
| | |
32 - —| 9 - 3 30 o - 6 oz 1 07 21 -
55 - _l 320 2 3 99 1‘ - 46 5 31 8] 10 -
|
42, 4 1 24 11 2 86 2 - 9 2 1 2 7 -
23 6 20 24 15 3 33 2 1 62 36‘ 8 14 53 -
5 5 11 150 18 5 15 3 - 2 16 8 6 40 -
5 2 5, 6 16 5 8’ 4 0z 7 u 3 7 18 -
2 6 1 4 71 3 5 2 - g 2‘ 22) 2i 5 1
2 1 — - b 2 1 1 1 1 2 1 2 -
2 1’ ~ = = 7 s —l 1 -—’ -3 —‘ -
! | | ’ |
ER I S A Ot A A S N N s . A A
16 25 20 1,317 71 25| 404| 18 5 319) 9 349 1,349 776 1
according to season and sea-region of capture:
JULY . AUGUST(1955)  AUGUST(1956) SEPT. | NOV.
o | .
A B |lc | a|Blc alBlc A B lclalB|c
B ] _J‘ 4 4 Z
N _ | | j | B} | B B | |
| | | 1 1 i — - ot =
- — = I -z <4 1 - —J 4 8 -
| | ! | | |
S , . | } : 17
4 5 ] 1} N 1; s 1 —i - 1 1l 187 18
a6 18 4 7 3 43 35} 4 1 1 3 4 s w
572 165 T4 18L 170 43 657 188 17 93 38 72 1 70 105
313 8 77 380 327 51 88 29 27 187 781 247 3 125 567
9 2 52 209 246‘ %01 89 w4 55 6 28 1 59 418
27 36 26 78 2 29 17 w7 8§ e - 1 12
7 - 1 8 22 6{ 78 1 8 32 - 1 7
3 6 4 1 8" - 7 4 3 - 2z 23 - - 33
| | |
. 1 I R I I 1’ 5, - o u - - 2
1! - 3! -7 4 4 v o3 4 1 4 - - 9
- N 2 . —l —’ 4 4 g 4 o4 4 J I 3
o R e N M M R ‘I B T e e T R
LI64 357 280 809 83 167 1,903 591 122 345 198 34 628
o L i I B i | - o !

749

| 1,395
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Appendix table 1-¢ Length composition of Saurida tumbisi, (BLOCH,

61— 80
81—100

JAN. ‘ MARCH ! JUNE

s

¢ A | B ]c

|

I
|

|

|

Il

|

101—120
121—140
141—160
161—180
181—200

|
I

I |
e
L
chﬁ\\‘

o |
wooj})—-r—ﬁ
W | |

201—220
221—240
241—260
261—280
281—300

[

—_|
(I
%}
| mood

w

I 1o
(o7}

a9,

[
SN
[

[

®
|

301—320
321—340
341—360
361—380
381—400

[

|
|
|

,_.
| W0 | 03—
|

=11

[
N W oD ©
|

401—420
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[

[
[
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[
|
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501—520
521—540
541560
561—580
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I
|
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|
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Appendix table 1-d Length composition of Synodus macrops, TANAKA according to

season and sea-region of capture

Fork
length
mm

81—100

101—120

121—140
141—160
161—180
181—200

JAN.

(1955)  (1956)

MARCH’ JUNE | JULY AUGUST SEPT. | NOV.
|
|
|

cc‘clc’c c | c

[*2]
I
—
=
|
L
-

41
284
321
288

83

,_.
(=X
w
©
N
o X
()]
N |
[
LN
R |

201—220
221—240
241—260

|

|

(I
oW

|

|

|

TOTAL

471 281} 583 1 036]’ 556[ 2 1018
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according to season and sea-region of capture¥

JULY AUGUST(1955) | AUGUST(1956) | SEPT. | NOV.
| ~ T a

Al c  a|Blc A Blc alB|c alB|c
D e e e e e B
- —] 1 - - — 5 10 —‘ —‘ — | = — -
= —j 10 - - - 8 mw - - 4 _ 1 9 -
o I T I - P e
- N 5 . - - 2 3 &8 - - - 1 12 2
-~ . e - - =4 1 u 2 - 4 2 4 37 5
= - — — — - 5[ 3 - - — 7, 228 34
- 4 4 4 4 4 3 11 o o J 8 28w
o " _ I -" < o = 8l - e
— - R — 9 2 44 1 J 4 < 2 4 18 =
- | ~ - 7 8 - 1 - 4 4 1 4 7 =
= - - - - 4 -4 4 - 4 4 2 4 3 3
- . - 4 4 4 4 A e I I -1 2

| ] | |
~ - - - - 1 = - — - - — - - 3
= - B - - 2 -4 4 4 4 - | Q- —1 3
1 4 4 4 31433333 43 37 i
= = b - T e — = == - = ) ! | —| 2
— = = s R R s e e T T e T
- = - 4 4 4 4 4 J g I J 7 - i
- - - — — 1 — = - - — - . - -
4+ 4 4 4 3+ 3 333 3337 37 3
1133233339333 373:

= | _ i n N . _| _ _ _ _
23 3 3 1134 R 1 -
N - - - 4 4 9 3 3 9 3 3 3 3 Z
= - . 4 4 4 4 4 J 4 4 2 4 -z
13 9 9994333233377 °
4 4 o 24 17" 701l 304 21; 4 - 9 19{ 683 162

Appendix table 1-f Length composition of Sphyraena Japonicus, C.&V,
according to season ane sea-region of capture.
MAR- AUGUST | AUGUST
i?lrgl;h cH JULY | (1955 | (1956 SEPT. NOV,
I | | |

mm B A B, AlB A B C A|B Cc a B|c
81100 | 4 - _{ 4 -4 4 _[ _1 N e
o120 |y 4 4 4 4 -
121—140 - - = 2 - - 4 4 4 2 _J Z 7 Z
141160 - - 4 4 2 S - L 4 4 3 Z O
61-180 | - - - 17 5 - - - _ 1 I I 0 C
8120 | - 2 4 2 5 1 1 - - - T Z
201220 2 1 - 20 3 1 ] 4 & 5 I J -
221—240 - 5| 1| 3| 14 3 10 - 40 44 85 I - —
241—260 - - - 1 1§ 3 18 1 10 51 208 - — 7
261—280 - - A S a4 1 4 3 4 B I I 9
281—300 - - A4 - A4 - 1 44 4 3 3 I 1 2

( | ; [ “ | | o
301—320 - - - — —| - ~r —| = - —’ —| —[ 1
ToTAL | 2 18 1 74 26 8 3 1 e 02 33 - 1 19



Appendix table 1-e Length composition of Sphyraena pinguis, GUNTHER

Fork
length

JAN.

MARCH \ JUNE

JULY

mm

B

|

CAB|CABic

81—100

101—120
121—140
141—160
161—180
181—200

W s
\ 1 1 - \ 1 -
| |

201—220
221—240
241—260
261—280
281—300

8 1 21 10 3
L ~ 3 - 6 14 1

301—320
321—340
341360

TOTAL |

I I R R I

|
\
17 57 2‘ 79 60 4

Appendix table 1-g Length composition of Muraenesox cinerens, FORSKAL

Anal
length

JAN.

JUNE ‘ JULY

mm

141—160
161—180
181—200

201220 |
221240 |
241260
261 -280
281300 |

301—320 |
321—340 |
341—360 ‘
361—380
381—400

| _lc__l__»:- — | .

| | |

|

|

l\J| »—-
o |

— ‘ 23

w W
@W N

1

1 www—
Al

[3%)

S

= o |

|
11l o

[

401420
421—440 |
441--460
461—480
481—500

501—520
521—540
541—560
561—580

TOTAL 1 B

|
-

[

[ T RS

[t
:r-A||

| |

| =1

— 80 —



according to season and sea-region of capturex

AUGUST AUGUST ] :
(1955) ~(1956) e RERT ; Ifov,f _
A | B A | B c A | B C | A | B cC
T R Il 1 T
B . - 1 B N N N =~
50 = = —i - = = = - - -
32, - - - - 3; - - - - -
25, — 1 1‘ —‘ 21 - - - - -
47 - 1 8 — 23 - - = 5 =
17 —; 2 111 —} 20 s - 17 115 3
4 = 1’ 3 - —} - - 55 520' 54
4 | 2 1 ~ ! 2 1 16 84 49
4 4 3 14 1 2 2 35 1 sj 46
. 7 1 43 1 1 3 71 ~ | o1
|
- , ¥
1| 5 ! 7 i s 1 30 - - 18
ol _ _ - | _i 3 - — 6
| |
- - — = - - - 1 - . 2
203 161 9% 3 71 8 141 8 732 209
according to season and sea-region of capturex
AUGUST AUGUST

(195 B (9s6) | SEPT. e .

A | B | c | a | Bl c afB|c ! alB]ec
2 - —| 2 2 - —| ok 2 - - -
5 5 3| 2 6 1 3 o 7 - - -
5 17 - 1 25, 2 23) - 27 - 1 -
2 1 9 7 29 6 14) 3 7 3 - 1
5 12 2 23 24 14 10 8 66 5 ! 3
- 22 z 15 16 15 3| 2 38 4 » 4
— 12 2 8 14 | 3 - 38 3 . 4
- 4 = 5 6 1 2 4 20 4 1 2
- 3 o 5 4 1 1 2 12 2 ~ 7
- = 4 2 2 1 2 6 4 K 3
1 2 - - — 2 - 2 1 3 - 4
- - - — 2 - - 3 1 1 - 5
- 2 —| 1 — - 'lJ zf 2 1 - 1
= 1 - 3 = - - - =) 4 el 1
- - — = = — — 3 = 3 - 1
- S (e = . = e
— . = ! % ] i 1 —| — ~! -
1 3 1 3 3 3 3 4 o = n
-4 3 3 3 13 I 3 =z o o
i _ N | B _l i 1 T
20 92 16 99 130 47; 61 32 292 37, 2 37

I
=
|



Appendix table 2-a Frequency composition, by number, of food items of

SEASON } JAN. MARCH
SEA—REGION }A‘B{caA!BNC;A
T T - T M| ]
Number of stomochs BES R A3 490 883 93| 297 590? 2 356
Number of empty stomachs 208 KA N, 330 491 46 201 147 1 91
Number of stomachs, HERDNEY Y S
with amorphous contens, e A EEE 1\% 96 267 22 78 147 - 111
Number of stomaths, SHAE 10D [R5 H Sk 7
with food organisms weemks N7 64 125 25 18 296 1] 154
FOOD ITEMS ( oo |
‘ Etrumeus micropus 3 TNAL T Y — — — - — _} —
% Spraielloides sp. - | — — — - - _
! Sardinops melanosticta 24TV — - — - 1 —| -
Ilisha elongata 72 v = - - _1 . =
| Engraulis juponica HETFAT YV 26 19 16 1 2466 — 61
| A7 gentina sp. =X *fd — - — _‘ - — -
. Synodontidae Ek | — 1 3 | 2 — —
. Myctophidce NT A4 TV 17 5 - ‘ o — —
| Anguillina 7 ¥ 8 - =] — = = — -
| Fistulariidae | YA | = — — = e - -
‘ Syngnathidae |2y VT AR — - st o= —| = =
| Sphyraena spp. 12 > 48 — - — — —| - —
| Scomber spp. Ay x| — — - - - — —
Trichiurus lepturus TF T - - — - - —| -
| Trachurus spp. <7 VH = 2 - - 23 — 1
| Carant equula ‘%47 5 = I - _
Leiognathus spp. v 4 T X3 1l = 3 —i _ sz 3
U peneus bensasi | — - — = — - _
' Cepolidae 7 A FHE | - - - - - N -
" E pigonus ¥ s YR ‘ - - — - - — _
3 | Apogon spp. FYVISAE 0 = 2 - = o= - 5
R | Acropoma japonicum P a1 - = = = e - =
| Seraninae Ny& 4 e e
} Sillago shihama * 2 ‘ — — — — | ) _
| Crysophrys major 754 | — - - — — | _
Neopercis sex faciata TIATHER ‘ - - - - - =
| Chanpsodon snyderi J =X 2 4 1 — 1 1 -
Uvranoscopus japonicus N =14 — — — = = - s
Callionymidae E | - —| 2 - 5 - 6
Ammodytes personatus M Aara - —‘ - 28 — — 129
Brstulidae 45 F Y AH B —‘ - =
| Gobiidae VDA 6 47 1 _i 9 - 6
Ctenotr ypauchen microcephalus 7 717 % = —‘ - - _| - s
Balistidae | AT NEE = - o= - o =
Tetraodorn:idae 7 I v - —‘ — — - ! _
Scor paenidae T4 7 T I R - - -
‘ Platicephalidae o FAF | - = - — _{ -
' Triglidae (R KT - —| - ~| | =| -
Pleuronectida AV - - - I
Bregmaceros japonicus P47 3 2‘ — _‘ 4 .| 1
Unidenti fied fishes [FSEREE D HJH 1 1 —| 3 2
Bones, scales, eggs of fishes H#IHDE, B, I - ~| - | - —| -
o | |
S | _ , 1 } ‘
R | Macrura & Schizopoda b, 71 ‘ 2 23 3 — 63 -] 3
2 | Brachyure 51 =43 ‘ — ~ - | s __1 -
G Stomaiopoda DAd=k | l - - - ._‘ - - _
! | | |
.3 i | ' |
§.§“ Decapoda 4 H%E 4 8 13 - _ _ - -
S ‘ Octopoda A=t ! — — _‘ - 1 - _
o I |

— 82 —




Saurida elongata T. & S. according to season and sea-region of capture

] AUGUST AUGUST
JUNE JULY | (1955 \ (1956 SEPT. NOV.

B | c A[BJC!ABC}A!B‘C A/ Blc alBlc
— g — =
97 24! 176 25\ 201,317 71 25 404! 18 5 319 99| 3491,349 776 1
41 2 1 201 6 1 91 5 1 22 16 84 384 233 -
200 3 711 4 3 140 31 4 144 3 2 79 62 183’ 388 256 1
r | | !
66 17 8 19 16 970 34 7 169 10 2 218 21 82: 577, 287 —
SR . ‘ e I
| |
_ 1 ‘ :
: | | ‘ 1
— —_ _— — wd i —_ — —_ o - == —_ | — - -
2 04 22 2 24 34 A = = -
- 2 J 13 2 7 14 4 74 4 7 1 4 =
154 87 66 25 38 782 38 18 6l 6 - 489 11 3 2900 2 —
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| - _! _ | i _ B _ u o — | - E o
T 7 4 1 - 4 A4 A4 A 4 4 4 < Z 3§ -
I
3 3 4 2 2 4 3 4 944 - - E-
- - 4 4 4 4 4 4 9o 34 I & I 7 1 =
2 - 3 - - s 5 1 1 - - 4 1 3 2z - -
—_— —_— —_— — — _ — — — — — p— —_— — _‘ == —_—
- - 4~ - 66 - - 8 - - 4 —| - 35 2 _
- T T R R - - - - - 1 - - -
. g —_ _ . _ . - — ~ = ] = = _ 71 —
= — — - . — = - N - - 12 S
3 - L - s e N A
- = - A4 - 4 8§ < - A 4 4 4 -4 15 § -
- - - s — - - -l - - = - = _‘ = I
1A 4 - 4 4 4 4 4 4 43 9 9 7
1 01 4 4 <o 9 4 4 4 A4 4 4 4 4 4 4 -
- - - - 4 - - - - o T T B - -
r s = T e e s - .
I~ 74 2 M - 4 4 o - - 2 5 4 4 _
2 _ o = _ = " - = o - = = = B
e I [ At I A A N AN NN A N R
- - 1o - M2 4 o6 4 - 7 1 1 41 38 —
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— — et s - — — — — — - — - —! 1 ek =
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Appendix table 2-b Frequency composition, by number, of food items of

SEASON ! } MARCH ;
SEA-REGION A B c A B ¢ a
Number of stonachs !gﬂ\.;ﬁ@ﬁ; z: N: 1 5 668 -; 90 166 694
 Number of ;mpty stomachs 755 AR Nol 1 3 204 _;’— 11 19 92
Number of stomachs, BEROARY LS _J 1 122 | . i -
with z}morphous contents TliaEEEE N ‘
Number of stomacks, A 2 D [F]E Sk 7z :
with food or ganisms HEZ AR N"\ N 1 342 - 76‘ 135 462
FOOD ITEMS Lowm oA ‘ |
| Etrumeus micropus l TNWRX AT Y - — —| — — - -
Sprotelloides sp. e o i k| — _} —! - = - _
Sardinops melanosticia 24T - - - - - il _
Liisha elongata e — - _1 - e = =
Engraulis japonica AFIFATY y ~‘ 77 - 3 4 £
Argentinc sp. | =% =g - .-' 1 - — _ _
Svrodoniidee = | - —| 12 - = —i _
| Mciophidce NI HAT VI — 1 2 - = _f _
L Anguglline < - —I 3 = - - =
Fisiulariidae YA TR - — o - | _
Syngncihidce ERZR A = - - - - -
Sphyraena spp. 7 X KH - o - - - —
Scomber spp. A% | — — - — _ _ _
Trichiurus lepiurus TF TRk — - - — e — _
| Trachurus spp. A% | - — el - - 3
i Carenx equula (349 - = 3 —| = = .
| Lejognathus spp. [ | - — 143 — o — 3
U peneus benscsi | = = —‘ — — = -
Cepolidae 70 FF - 1 —! —| - — -
., | Evigonus spp. RE 2! - - —‘ - - -
S | Apogon spyp. T VTS 4R e S 1
2 | Acropoma japonicum RV X - - 6 - - — _
& | Serrenince NG A KE _ - _ _ - =]
Sillego skihame I s . — = _‘ - -
| Crysophrys major 54 - ‘ - - - — —
Neopercis sex f aciata EAZFESS — _ — - - - _
Champsodon snyderi | Y =% - — = | — 44 —
U ronoscopus japonicus IR A d i 4 - — —| _l — - _
Calljonymidce E SRS | - - i ! - = _
Ammod ytes personaius =i o - e | - — 308
| Broiulidce 4552 435 - _ - _ . _ _
| Gobiidae VEDED: | — — — _ — 102
Cienotrypauchen microcephalus |7 717 # — - —| - — - —
Baljstidae |7 TN AR = — —I - - ot —
Teiraodoniidae |7 7% - — - - = = -
Scorpaenidae VA Rkt o = —| | - -
Platicephalidae I FE - — 1 . — ; _
Triglidae | R TR TR - — - - - ~ —
Pleuroaectida ‘ A VAE - — 4 — — ! _
Bregmaceros japonicus AU — - 21 - 121 1 49
Usnidenti fied fishes ) |RIEARRE DAXE el ced 10 = . 2 -
Bones, scales, eggs of fishes ’ﬁgfﬁ@)’é}', ik, Ip = —i s = _j = _
3 e
R | Mccrura & Sciizopoda v, 78 — — 61 — 9 45‘ 31
‘3 | Brachy:-o 7 =%f - - — - - — _
S | Stomatopoda & &=L - — — — ._i | 1
é S d | 1
S| Decapoda Sk - — 41 - —| 31 2
g.é Ociopoda Ea=1 | - = -l - | 31 1
&) |

84 —



Saurida undosquamis RicHarpson, according to season and sea-region of capture *

AUGUST AUGUST ! -
JUNE JULY (19555 s SEPT. NOV
SR i | [ |
Blc | a B|lc|a|B|c|a BlclalB cla B c
769; 221 1,164 357] 280 809“ 864 167 1,908 591 122 345 198 749 341 62813,95
129( 2 56 190 11 50; 33 31 47 157 13 23 428 11134 260
193 47 287 61 16 267 246 17 384 108 24 61 8 107 5 74 195
| | I | |
4471 132 821 277| 253 492| 585{ 13 1, 047f 326 85 261; 108 604 18 420 940
B e e e N e B I e N N
- -4 - - = 4 = - — e T T A R e s
= = = - - — - = e T T T L
4 1w e 5 N6 47 62 7 75 % 2 3 79 10 2 19 1
4 44 A d 4 4 44 4 4 4 4 4 4 = i
- 3 1 . 4 ~| 2 8 1 1 - - 2 - 13 2
- — = — ol _’ 14 -~ - _i = 2= — —j P | el =
8 2 o -4 - -4 - -4 2 4 1 - 4 - 2 31
— — — e as —| s —| = —_ — — - - - — —
| ! : ‘ | i |
—1 —1 - —| 1 - - 1 —1 - — - = - -—! -
17 34 3223 33444z 4d73:
. e —i = e e e H e e
~! 3 3 1 63‘ 315 4 = - 3 = - 4
s - _ = o - - = N .
4 - 70 - - 47‘ 2 —| 35 1 - - = 1 1 50 41
- - = - AR <= - = 3 - 4 3
~| = e - - _} 1 _; v% 1 1 — - 4 - -8 _Z
o s s T R T R B N - AR B AR B (3
9 4 15 - 8 M4 5 5 20 4 4 - _ _ 7 6 10
- - - - - e e 1f -
7 J 4 3 1 3 1 4 2 o= 44 4 A 4 4 494 -
—1 — —! — —i 1‘ — — =) = o — — - = —i -
| i | |
o T T e T T T N At [t [ N B N BT
308 - - 4 - 3 g —‘ ~1 6 -z 80 - 9 9%
— = - = = — — e — - = — - - = -
- -4 2 4 2 2 7 1 3 3 1 - 1 u 2o 1
P _ i . i _ | ] -l i O i
L L e e e e e P
29 3 68 22 3 15 6 1 6 42 - 2 16 8 1 31 3
44 34 44 4 471 332 - - -
o —_ 2=z — __{: — P, _.! e = _ — — _ el o o
- 4 44 4 4 e e
- - - -~ 2 - - 1 - 2 - -4 1 - 1 3
- - — n I — i Z - I - _ 1 - 4 =
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951 18 51 2 12 s 7 3 312 105 13 5 19 1 2 143 155
! — o = _ — - _ — - = = 1 I
o = = | 6 5 1 - - - - - 7
! 1 L
’ | [ N
1 9 1 3 9 7 3 4 3 1 4 _ 2 131 &7
| | | - -




Appendix table 2-¢ Frequency composition, by number, of food items of

SEASON ] JAN. MARCH
SEA-REGION j A ‘ c B ’ C
Number of stoachs !Lizﬁﬁﬂﬁ‘diﬁ( N’ 2‘ 51" 1! 601 9
Number of empty stomachs A8 E A N, 1 4 — 10 -
Number of stomachs HEEIEDO NEYE 2 1 18 B i i
witn amorphous contents T AEREEE N
Number of stomachs, EEA O [ 5E K 7z _ 29 1 36 1
with food or ganisme IMEEmEKAR N7 ‘
FOOD ITEMS Ly | |
Eirumeus micropus AL Ty - - = _ _
Spratelloides sp. ol | 2= — = _ _
Sardinops melanosticta ATV — 4 - - —
Ilisha elongaia ‘eg — — — - _
Engraulis japorica \ HTTFA T — 1 - 16 _
Argentina sp. =¥ A% - — — 9 -
Synodoniidae EVE | | - 1 - 2 _
M yctophiiae NE HA4 TV = = = - —
Anguillina 7> X5 - — — _ _
Fistulariidae Y HTH - — = - -
| Syngnathidae ERZRV A & - - = - =
| Sphyraena spp. A diet | — - - - .
| Scomber spp. DAY | - = - - —
Trichiurus lepturus 1 gF A - - o _ _
Trachurus spp. s %! - 1i = _: _
| Caranx equula A4 TY = *i — - -
| Leiognaihus spp. [ - ~ — —| _
U peneus bensasi e Ay ) o 3 — _“ -
Cepolidae \PHEFH - = = - —
Epigonus RPNV — 5‘ - 9 —
L)
S | Apogon spp. Fv2y 4 - - ot - _
f | Acropoma japonicum EX g - 9 - - -
- | Serraninae INF & A4HE = - = - ey
Sillago shihama F R — ! ! - —
Crpsophrys major w54 — _i - - _
Neopercis sex faciata |\ 7T AT F A . -] - - -
Champsodon snyderi (T =% X - 6 — 5 -
Uvranoscopus japonicus Y vetay - = = - =
Callionymidae DX REH — - = — e
Ammod yies personatus A A>T — - — s _
Brotulidae 15F 7 A% - — — - -
Gobiidae VEDY 4| — = - = -
Ctenotr ypauchen microcephalus 7 717 * | - = - - .
Balistidae AT N FHE i - - = _ _
| Teiraodontidae 7 7 4R ‘ = | o o _
‘ Scor paenidae VA= j - _“ — - _
. Plaiicephalidae T F 3 - - = - _
\ Triglidae KR \ - - — - -
| Pleuronectida A VALE ; - 2 - - -
| Bregmaceros japonicus F A4 TF - - — 1 =
Unidenii fied fishes FERE O LI 1 = 1 1
Bones, scales, eggs of fishes |fFEDE, &%, 5 —‘ - “1 -
§ | } | |
R | Macrura. & Schizopoda v, PIfE 1 1 2 s
% | Brachyura 5 =748 - | _ - _
S Siomaiopoda VX afg — — — _ _
S |
33 Decapoda 41 A8 - 7 —| 1 =
S Octopoda Pa=1:| — - 1‘ o _
O

_ 8 —



Saurida tumbil (BLoCH), according to season and sea-region of capture

JUNE JULY | Agg;gr Aggg{ST SEPT. | NOV.
B c c | B | c A B c A | B
O IZ /B (T 21 9 9 683 162
1 2 1 4 2 8 65 3 2 77i 84 29
- 6 ‘ 5: - 27 23 - 4 2 124 10
| | ‘ |
10 36 40 15 15 35 216 18 3 100 475 123
| I | |
| 1 | |
- = - = - - - - - 1 -
| ot _ _ o - — - _i I —
1 1 2 1 4 4 4 4 4 4 = =
22 80 515 15 16 - 1 1 - i 1
_ . _ = wl o _ N - — . _
- 1 - = 2 sl 2 - 1 13 3
= 43133334938
i - B = - B - o
N - = = — - 1 = - - 9 1
- - ~ 2 2 - - - - ~| - 1
= il - - - - . - - 1 35 1
- 2 - - - - — - - -5 2
- — — - - - - - - 1 35 -
- - - — - - = 5 - —{ 1 41
|
1 2 - - - = 1 - - 4 84 -
- 1 - 1 - - - - - 2 9 2
_ = e . _ _ 1 % = - i _
- 1 - 1 - = 1 16 8 ~ - 117
4 1 i N 1 3 ) u Z 4 _
= == =2 - — _é — wl o ! — —
— 1 4 = 15 245 3 - 3 116 =
- - = = — il — - ol 10 —
~ — - = = - - — = - 3 —
] - 2 1 1 22 75 7 - 1 17 2
- - - 1 3 4 - 1 - 6 12
- _ _ _’ i o _ Z o _ -
| |
|
1 2 4 = - q 7 18 - 5 289 29
— — - e wd - - - — . 1 _
_ _ = - . - - - - - 5 -
-3 - = | . _‘ 1 . », 4 33
143394341339 °




Appendix table 2-d Frequency composition, by number, of food items of

SEASON JAN. f MARCH
SEA-REGION C ‘ ’
Number of stomachs BEER B A £ N 592; 47
! _‘,; _ | T
Number of empty stomachs ‘i,:,g{ﬂjfzi:;)( No 106, 10
Number of stomachs, BERDNEDE & 55! 2
with amorphous contents i gl N
Number of stomachs, A DIFITE Sk A2 121 35
with food orgamsms s @Ay N7
FOOD ITEMS | om oo \
| Eitrumeus micropus RS Y =
Spratelloides sp. | % v THE el —
Sardirops melanosticta ety _; —
Iiisha elongata ez - _
Engraulis japonica laFsFLTy } _1 1
Ar gentina sp. | =& ok - _
Synodontidae EE | ; 3 -
Myctophidae (NF A TVER 5 -
Anguillina (7 18 \ —| -
| Fistulariidae | ¥ A THE | - -
|
| Syngnathidae ! ERZRVAE & -
| Sphyraena spp. | < > 4H | —
' Scomber spp. At i - =
Tvichiurus lepiurus g F T — -
| Trachurus spp. | =7 U%d ‘ - -
| Carany equula HATY | _ _
Leiognathus spp. || 24 -
U peneus bensasi LAY s e
‘ Cepolidae T FHE —| 1
., | Epigonus spp. ; ¥4V 82 5
S 1 Apogon spp. Ty VIS AR — -
2 | Acropoma japonicum iR Y T 34 -
R Serraninae [N & A4 %F | - -
| Sillago shihama = ‘ sl =
‘ Crysophrys major ‘ <4 | - _
| Neopercis sex faciata VA - ‘ - —
Chamypsodon snyderi | T == 1 230 35
Uranoscopus japonicus A =L ‘ = -
Callionymidae | A RS 1 =
| Ammodytes personatus \ A A+r= - —
| Broiviidee 4 572 4% = "
| Goviidae Ve | 28 1
. Cienoir y rouchen microcephalus (TR E — —
| Belistidce I AT NERE | - -
‘ T eircodoniidae | 77%3 | 7 -
} Scorpaezidee T T - -
| Platicephalidae | 3 T34 - -
| Triglidee | R TR TR - -
! Pleuroneciida A VA 1 —
| Bregmaceros japonicus Ay 43i 1
| Unideni: fied fishes A AHE D £t 7 3
| Bones, scales, eggs of fishes &0, %, 5f —i -
| ‘ !
S |
R | Macrure &Schtzopoda ¥, P 129 1
% | Brachyura 1 =*8 — -
g - Siomatopoda e g=te] ! - -
| N | .
3 | |
88 Decapoda A4 A8 71‘ -
S Ociopoda | % T —\ -
&) NS




Synodus macrops, TANAKA according to season and sea-region of capture *

AUGUST

AUGUST

l | |
JUNE | JULY (1955 i (1956 SEPT. \ NOV.
, — i |
c ! c c \ C | 'c | o
281 583I 1 036‘i 556 2 1,018
R | -
95 74; 340‘ 59 — 319
53 67| 116 62 1‘ 111
|
133| 4423| 580 435 1 588
\ | | e B
> B _| _| _‘7 _
_ — s _ s 9
o _l _ N = Z
| _ _ - - _
8 26 50 1 -
- _ - - - _
- - 2 52 = 13
2 — - —| = ; —
- 2 3 4 - 21
i - - - o _
- — 1 — — _
- — i - 1
= i _ _| — _
—| = 1 = 1
- 2 - = — =
— = 5 1 e —
41 46 2 193 - 123
- - 5 = — 6
- —| = 1 - 8
o = 1 el - —
_ _ _ - . _
3 - - 7 - -
7 371 112 421 1 501
—| ] = —| — e
1 18 65 31 - -
1 - — - —
»
4 31 43 15 - 7
= N e = = 1
— I i A —
= —-: - — 1
| —| 1 = =
2 6 17 8 2
7 32 27 11 - 18
- 38 = 125 9
_ N . =l — Z
17 291 407 74 - 145
- — - — - 4
o | » )
| i 1 |
9] 2 72 371‘ — 10



Appendix table 2-e Frequency composition, by number, of food items of

SEASON JAN. { MARCH JUNE
— SEA-REGION B C { B [ c A { B } C
Numl;er of stomachs B AR N 15 16 8 4 17} 57'
3 - o i
Number of empty stomachs ]gg@ﬁ:ﬂgg N, 4 5 5 2 | 18
Number of stomachs, BERONEMY S B ¥ i 1' 9 20;
wish amorphous contents | TeiE AR MEAE N ‘ |
Number of stomachs, B 1D (5] H SR 1 9| o 1 " 19
with food organisms WEEMEKSY N7 ‘ HI | |
FOOD ITEMS | 8F A 1 J J
|
| Etrumeus micropus TNAL Ty = = - _‘ | —| _
Spratelloides sp. o =t ] - —‘ - — - - _
' Sardinops melanosticta ‘ 24Ty . 1 - _ | _
| Ilisha elongata |es _‘ - - _‘ _ o _
| Engraulis japonica BFIFL Ty ~| - - _ 7 7 7
3 Argentina sp. { =X 0 - = - — = ‘ —
| Synodontidae |z V¥g - — - - —| - _
M yctophidae NS AL TR - — - — = — =
| Anguillina B - - —| - - - -
' Fistulariidae B — —‘ _} I e
Syngnathidae 12y VY F - = = = —! = -
Sphyraena spp. S ~| = _‘ —| _ i _
Scomber spp. AL ] - — | ~ - — —
Trichiurus lepturus TF A - — — - — - =
Trachurus spp. Ed% - —| — — - - -
Caranx equula ‘BT — —~ - - _i o —
Leiognaihus spp. b/ SR - 1 1 - —| - -
U peneus bensasi v Ay - | - = - - _
| Cepolidae FHFE - ~| - - —| — -
| Epigonus spp. R G VAL —| —| = - - o
3 | {
S | Apogon spp. TVIT AR = ~ - - 4 =
2 Acropoma japonicum RV ra ~ - - — - _
R. ' Serraninae NFF AR - _‘ _ S _
* Sillago shihama E — — . - —! | —
Crysophrys major <44 — _‘ _‘ ] | _
Neopercis sex faciala TG HrE> _. s — o — - _
| Champsodon snyderi T =X R 1 1 —| 1‘ — ~ —
Uranoscopus japonicus Yyt a¥ - — - —| _‘ _ _
. Callionymidae EEPE - - _‘ e e
| Ammod yies personatus P k=1 — — — - 15 = —_
Broiulidae (15 F T 4H = - —“ —i - = -
Gobiidae VAN | 7i 1 = — — 2 _
Cienotrypauchen micvocephalus 7 7 7 % —| = = - — — —
Balistidae 71T N EHE - - _‘ - — - _
| Tetraodoniidae k| ._‘ - — - - - s
| Scorpaenidae T - &4 4 4 4 _
| Plaiicephalidae I F g e - —| e - — _
Triglidae | R KRTHF = - - —| = - —
| Pleuroneciida AVAHE - - - —| — - —
Bregmaceros japonicus F A4 1 4 - 9 20 1
| Unidenti fied fishes | EERAE D fE 1 — - - 1 =
Bones, scales, eggs of fishes X 0DS, &%, 5 — - — - = —
] | » | 1
R Macrura &Schizopoda ¥, PIfE 6 3 — ~] — 4 -
% Brachyura H=4F = — = - = - -
S | Stomatopoda gt ] — = = = - - —_
T3 ‘ — —
§§ Decapoda ‘z{ P - 3} 1 - _.‘ - _
§. I Ociopoda A= — —i — _‘ - _i _
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Appendix table 2-f Frequency composition, by number of food items of

SEASON JULY
SEA-REGION | % |
_ Number of stomachs l{}L;{ﬂgmﬁg - :7 - 18 1
Number of emptyt stomachs | zxE [H &% | 1 —
Number of stomachs EEXDONEYZ S | 4
with emorphous contents ThiaEZmEE N ; |
Number of stomachs | BILAE 47 D] H S 7 1 13 1
with food or ganisms EEEKy NV i |
FOOD ITEMS ‘ gy |
{ Eirumeus micropus ‘ TNWAL DY — - -
| Spraielloides sp. = | - — 53
Sardinops melanosiicia ‘ 24Ty - = -
Llisha elongata EZ — = =
Engraulis japonica HETFATY - 18 3
Ar gentina sp. SN - = -
Synodoniidae V¥ = = -
Myciophidae (INF 4T VIR = . =
Anguillina R R | — - -
Fisiulariidce X 5 TH = - -
| Syngnaihidee AT VY A . - -
| Sphyraera | 7 < A%H - = -
Scomber | oTH = = -
\ Trichiurus lepiurus | F U % = = =
' Trachurus spp. |~ 7 VHd ™ i -
- Caranx equula ‘ AATY ~| =
Leiognathus spp. e 4 5% —} ‘ -
" Upeneus bensasi (e Ay = =] -
| Cepolidae T FH o = -
v | Epigonus spyp. RSP | = “‘ =
3 | Apogon spp. T VT4 = - -
2| Acropoma japonicum RV X T - _‘ _
% | Serraninae (NF AR — —‘ -
Sillago skihama | & —! = —
' Crysophrys major (<54 — - -
i Neopercis sex faciata ‘ TIHTER — — -
Champsodon snyderi | T =% 2 = — —
| Uranoscopus japonicus [Yv=da¥ — = .
Callionymidae A XY R - - -
Ammodyies personatus (1 AF= - - -
. Brotulidae A yFY 7 * - = -
Gobiidae T EANERE — 1 —
| Clenotrypauchen microcephalus 7 # v % = — -
. Balistidae 717 N EFH = - -
| Tetraodoniidae 7 U5 e - =
Scor paenidae AR =k | - 5 =
| Plaiicephalidae o F 3 - - —
 Triglidae F TRV - — -
| Pleuronectida A VAR e - -
| Bregmaceros japonicus +A4 T4 3 - -
| Unidenti fied fishes [RISEAEE D 3 - =
! Bones, scales, eggs of fishes A0, &, I e =
\
'8
R | Macrura. & Schizopoda v, 7IH - 2
% | Brachyura B =% = = -
S Siomaiopoda | D gt = = -
1 i
S . |
S| Decapoda k| = - -
SR Octopoda i PA=E | - = ==
Qo |




Sphyraena japonicus C. & V. according to season and sea-region of capture ¥
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Appendix table 2-g Frequency composition, by number, of food items of

NN

SEASON JAN JUNE JULY
SEA-REGION c | a ‘ B } c | A . B ' c
Number of stomachs BESRE B N 9‘ 81 3} 21 9 18; 125
| a—
Number of empty stomachs Z2E A N, 7 3 2| 11 _ 4 76
Number of stomachs, EEBONEY Y S _ B o ¥ _ 5 5
with amorphous contents e EmEEE N ‘l
Number of stomachs, HAE 7 D[] 78 HA SR fe 9 5 1 10 9 12 929
with food organisms HEE R ’ i | ; J a0 =
FOOD ITEMS | m = » | | |
Etrumeus micropus TVAL T Y - = - - s . —
Spratelloides sp. E ol o= — — = = - | —
Sardinops melanosticta 24TV - — — — — _ _
Ilisha elongaia |87 — — - = — = =
Engraulis japonica HETFATY - = — — — 2 19
Ar gentina sp. | =% %] l — =] - — — — ez
Synodontidae x V3§ 1 - - 3 - — 1
M yctophidae NS 4TV - = = - = = —
Anguillina v X — —| — — 1 = -
Fistulariidae S | — — . — _ - _
Syngnathidae ‘ ER/RAr ¥ ) \ — — —| — _ - _
Sphyraena spp. | 1< 2FH | — — — - - _ =
Scomber spp. A% | ‘ - = et = = - —
Trichiurus lepiurus TF T L — - = — s - 3
Trachurus spp. <7V | — 1 — -~ = = 2
Caranx equula HATY ‘ = — — — - e _
Leiognaihus spp. 4T X8 = — — ! | _ _
U peneus bensasi v AV ‘ o =t - — — — .
| Cepolidae VEEER:! = - - - - 1 3
| Epigonus spp. X2 LY M ‘ - - - S e
§ | Apogon spp. lFvoordm | - - - - - A -
2 | Acropoma japonicum RINVY X ‘ — - 2 = - ol _
& | Serraninae NF T AFE | — — - = — - -
| Sillago shihama * R ‘ - 1 — 1 — - -
1 Crysophrys major <254 | - - — - _ _ _
| Neopercis sex faciata TIGATHER ‘ — - — - — — —
Champsodon snyderi S 53 —‘ o - - — — _
| Uranoscopus japonicus [ Ryv=eAta¥ - = = - _ _ _
‘ Callionymidae | A REE ._‘ 9 1 . _ _ 1
| Ammaod ytes personatus A A _‘ 4 — — e o —
Brotulidae 4 ¥FT A8 - - - — - — —
| Gobiidae 27 =Y HE - - - — - 1 1
Cienotrypauchen microcephalus |7 5 7 4 —[ = - - - - _
Balistidae BT ANFHH —‘ — = o - - —
T eiraodontidae | T ¥ — — - - e = —
Scorpaenidae T ¥ Tk —‘ — — — - - -
Platicephalidae = F N —| - — — - - 2=
Triglidae R RTHHE = - - — — = —
Pleuronectida B v4EE == - - - — 1 3
Bregmaceros japonicus 4 7L — 2= = - - i _
Unidenti fied fishes E g NASY e - - - 1 - 2
Bones, scales, eggs of fishes |HBMDHE, B, 5P 1‘] — —] = e
- o i 1 ’ 1
S | Macrura &Schizopoda ¥, 7IM - - L 2
» | Brachyura B =FE _‘ - - 1 — 7
S | Stomatopoda e 3 _ 1 - 1
T p— , ) 1
R 8| Decapoda 4 AR - = ~
%R Octopoda PA=t | — 1 _l 11 11 _i _
QO |

— 04 —



Muraenesox cinerenus FORSKAL, according to season and sea-region of capture
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Appendix table 3-a Weight composition of food items of

predators, 32 B.W

SEA-REGION
A B
FOOD ITEMS om ok owm
' l gr e
Etrumeus micropus o A4 gy = -
Spratelloides sp. | % a8 E -
Sardinops melanosticta \ &A% = =
Ilisha elongaia ‘ez 16.80 =
Engraulis japonica HhEITFATY 2,525,32 1,492.69
Argentina sp. =% A8 —| -
Synodontidae K | 54.46 32.02
Myctophidae NTHA TV 8.€3 4.36
Anguillina Ak | 1.96 =
Fristulariidae Y H I = 6.98
Syngnathidae ERAAE ¥ | - -
Sphyraena 71 A¥H — —
Scomber spp. LAk ‘ >
Trichiurus lepturus IFTL 10.24 43.08
Trachurus spp. <7V 112. 08| 29.24
Caranx equula HATY =
Leiognathus spp. A 7 XM 118.87 36.86
U peneuns bensasi |35 74 = -
Cepolidae 7 h YT = 6.39
., | Evigonus spp. X s YR - _
S | Apogon spp. FY VIS A 159.17 98.91
2 | Acropoma japomicum YA e- = 47.07
& | Serraninae NFY4H] -
Sillago shihama E -3 — -
Crysophrys major <54 -] -
Neopercis sex faciata TIRTER - —
Champsodon snyderi =% 0.51 1.89
Uranoscopus japonicus NEZa =4 — 2.26
| Callionymidae A R 76.53] 20.91
| Ammeod ytes personatus AHFT 90. 68 0.42
Brotulidae 4 5F 74 =
Gobiidae T ENY 236.20 270.08
Ctenotrypauchen microcephalus |7 H v & 0.74 5.68
Balistidae HIANXH = 1.85
T etraodniidae 7 %8 1.30 -
Scor paenidae TF A S TR o =
Plaiilce;bhalidae 7?7% 0.69 1.18
Triglidae /8N —| —
Pleuroneciida H VA 20.38 3.48
Bregmaceros japonicus $A UL 3.59 5.85
Upnidenti fied fishes [ EARE D 3R 16,15 34.24
Bones, scales, eggs of fishes |#¥DE, B, I = =
5 ‘ - . .
S | Macrura & Schizopoda. v, 7IM 90.00 168.16
§ Brachyura 5 =% = =
S Stomatopoda VX o —
:§-§ —;fd B W 4“4*;]% 277.51 146.80
S| Decapoda a s
%Q Cctopoda P A=t — 0.55
o ,, ! )
Amorphous contents WEFLANEY 20,40 28.17
_/ngregated weight of e sl L T
stomach contenis, 3} s.c.w BAEYaRIER 3,842.21 2,489.12
Aggregated body weight of AR R 44704 1,969

— 96 —



Saurida elongata, (T .& S .) according to season and sea-region of capture %

| SEASON

c | JAN. & MARCH | JUNE & JULY AUGUST SEPT. & NOV.

gr gr gr gr gr
= — - _| 16.80
292,22 1,173.97 704,09 1,178.90 1,253.27
16.04 27.11 4.8 16.00 54.53
- 12.99 — =] —
- - — - 1.96
- _ . ] 6.98

|

. . . 15.79) 37.53
13.04 0.10 1111 132,41 10.74
5.58 6.58 30.83 40.59 83.31
19,45 . 16.20 - 3.95
- - - - 6.39
21.97 - - - 21.97
- 60.73 17.93 25,00 154.42
- - - 38.40 8.67
50.35 3.35 4.35 : 45.05
- ~ i — 2.26
26.84 17.86 44.46 46.06 15.90
Z 448 86.62 > =
0.92 116.82 32.39 125.12 232.87
= Z i 2 6.42
- Z 1 _ 1.85
- = - _ 1.30
9.78 _ - 10.47, 118
10.80) J . - 10.80
8.20 - _ 6.50 25.56
2.85 4.46 0.77 0,45/ 6.61
15.32 10.94 1.53 13.37‘ 39.87
5.33 40.79 7.39 26.67, 188. 64
2.00 _ Z - 2.00
20.40 24,56 _ 26.92 393.23
12.42 19,72 4.39 9.01 27.87
533.51 1,525.01 966. 94 1,711.66 2,661.23

63,129 114, 167 69, 687 65,712 200, 586
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Appendix table 3-b

Weight composition

of food items of

\ SEA-REGION
i A B
FOOD ITEMS WOk B
Etrumeus micropus TNALTY = —
Sypratelloides sp. F v - -
Sardinops melanosticta 7 /r 7Y - —
\ Ilisha elongata — —
Engraulis japonica j] 57 I2FA4 IV 4, 123,59 2,489.25
Ar gentina sp. =% ZH — —
Synodontidae T J 31.13 27.10
M yctophidae NS HATVIE -~ 10.20
Anguilliua v XM 1.88 1.79
Fristulariidae spp. ¥ AT = -
Syngnathidae spp. ER7AVAr x| 0.05 -
Sphyraena spp. B AFE — -
Scomber spp. EPay:| — —
T richiurus lepturus YF T A 1.06 2.65
T rachurus spp. <7V 201.64 20.43
| Caranx equula HATY - =
Leiognathus spp. v4FEH 248.48 76.18
U peneus bensasi |5 574 5.79 —
Cepolidae 7 H Y FH 13.49
| E pigonus EEINL | - -
1)
S | Apogoon spp. FYVIY AR 178.43 95,27
-2 | Acropoma. japonicum R VTUXT 1.92 110.06
A « Serraninae NF Y AR = —
Sillago shihama E3 50.34 16.95
1 Crysophrys major <44 2.05 —
Neopercis sex faciata TINTFA - -
Champsodon snyderi VT 33 — 18.25
Uvranoscopus japonicus N2 d i &4 — —
Callionymidae | 6.84 9.29
Ammodytes personatus = 173.16 0.75
' Brotulidae 1 5F v 48 = -
' Gobiidae . VENT 207.42 141.63
| Ctenotr ypauchen microcephalus |7 51 v & 1.67 8.55
‘ Balistidae AT N — s
T etraodontidae 778 = =
Scorpaenidae A B b= - —
| Platicephalidae fou &5 2 | 3.98 0.60
Triglidae KUK 7 = -
Pleuronectida HvAHE 2.02 0.15
| Bregmaceros japonicus $ AL Tx 36.94 182,97
| Uuidenti fied fishes [7 5 ARE D £ FH 9.36 7.26
Bones, scales, eggs of fishes |fJHDE, i, H§ 1.92 -
S
S | Macrura & Schizopoda e, 7 " 285. 46 188.93
"g‘ Brachyura ﬁa - 0.30
5 Stomatopoda z/ X a¥H 0.70 1.23
23| Decapoda T 84.51 59.18
2K Octopoda 5 ¥ 015
§ | others HAnEASE 0.12 -
others Hof 0,20 -
Amorphous cntents HEELNEY 22.17 14.82
Aggregated weight of stombch e e e R i 3 497 %8
contents > S.C.W WEYGTHER 5,682.98 ,497,
Aggregated body weight of - —
predators, > B.W P R EE 167,119 122, 625
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Saurida undosquamis, (RICHARDSON) according to season and sea-region of capture.¥
SEASON
c JAN. & MARCH | JUNE & JULY AUGUST SEPT. & NOV.
28.08 - — - 28.08
1,253.31 475.94 2,518.77 4,124.54 746.90
0.47 0.47 —_ = -
263.99) 65.58 16.67 44,59 195,38
0.35 0.70 _ 9.85 -
20.00 1,90 3.37 1.97 16.43
i - — 0.05 -
1.95 _ 1.9 — -
107 = - 1.06 3.72
68.81 = 92.63 240,28 27.97
6.80 6.80 - - —
342,07 235.59 134.23 137.89 159.02
73. 45 " 28,00 5.79 45,45
0.93 = - 12,43 1.99
472.71 92.69 15.00 26. 03 338.99
70.91 - 121. 44 194,17 29.00
126.35 9.2 49.94 114,41 64.72
. = 16.95 50.34 -
. = - 2.05 -
0.35 o - - 0.35
2,356.56 92,43 221,24 76.17) 1,984.97
15.56 0.41 8.10 13.45 9.73
- - 173.91 - =~
20.25 9.5 118.18 180.80 60.75
- - - 1.65 8.57
10.07 = - - 10.07
46.30 7.41 8.00 21.41 14.06
1.55 - - - 1.55
54.16 28,19 0.15 2.02 25.97
192.27 38.37 90.99 97.01 185.81
92.59 4.27 8.55 5.67 90.72
- . - 1,92 Z
293.27 29.54 66. 66 364.86 236.60
m — - — 0.30
6.72 = 0.15 7.56 0.94
418.65 112.07 168.71 96.78 184.78
4.95 4,95 0. 15 - il
- = = 0.12 -
- - = 0.20 -
22.79 411 12.79 19.98 22.90
6,197.29 1,220, 25 3,806.53 5,855.05 4,495.27
179,535 34,251 115, 623 177,882 141, 523
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Appendix table 3-c

Weight composition of food items of

SEA-REGION
A B
FOOD ITEMS 5 £ B
‘ Etrumeu s micropus TNVAALTY — 25.46
| Spratelloides sp. ERol skt | — -
Sardinops melanosticta 249 - -
Ilisha elongata | =55 ¢ —| —
Engraulss japonica AT TFA4 TV 3.17 31.56
Ar gentina sp. =X A — —
| Synodontidae = M 2.70 21.87
E Myctophidae NY A4 T VHE = -
| Anguillina 7 X5 = 8.98
| Fistulariidae YH I . -
| Syngnathidae ERZR AL | - —
Sphyraena B < A¥E — -
Scomber DAY | - —
Trichiurus lepturus IFUE — 27.68
Trachurus spp. <7V — 19.95
Carant equula HATY — =
Lesognathus spp. || 2.60 40.53
| U peneuns bensasi |35 7% — -
Cepolidae T YT 2.60 84.28
Epigonus spp. L &L | — 0.10
v
S | Apogon spp. FYVIY M 1.04 62.21
2 Acropoma japonicum RNV X 2.30 25.60
& | Serraninae NF A HH — -
Sillago shihama F X — 3.45
Crysohrys major <54 - -
Neopercis sex faciata PIGARTER —
Champsodon snyderi =% A - 0.7
Uzranoscopus japonicus NEZc =4 — =
Callionymidae AXYRIE 0.55 3.45
Ammodytes personatus A Ahra - -
Brotulidae A1 5F UL &4 =
Gobiidae Ve 7.91 549.21
Ctenotrypauchen microcephalus |7 7 4 - 16.37
Balistidae spp. H T NEHF - -
T etraodontidae k] — -
Scorpaenidae = = =
Platicephalidae aFR — -
Triglidae R R T =
Pleuronectida HVvAHE — 6.49
| Bregmaceros japonicus +A{UEk 5.49 18.39
| Unidenti fied fishes IR SEANAE D £ 0.37 1.91
| Bones, scales. eggs of fishes |fBFDZ, fh, 5§ = -
§ Macrura & Schizopoda ¥, I 2.24 181.94
"g Brachyura B =¥H - —
6 Stomatopoda DA g=t | - 3.32
23 62.79
R S| Decapoda 4 B8 15.00 :
%.Q' Octopoda =F - 0.35
AN
2 |
Amorphous contents BERANEY 0.80 11.06
Aggregated weight of stomach ” = — 206.70
contents 3>} s.c.w BAEYAHER 46.77 1,206
Aggregated body weight of B AR R 1,808 42,505

predators, > B.W
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Saurida tumbil (BLoch), according to season and sea-region of capture ¥

SEASON
C JAN. & MARCH | JUNE & JULY AUGUST SEPT. & NOV.

B _ _ . 25.46
195.00 195. 00) i . -
230,44 119.24 81.08 61.48 3.37
53.95 53.95 _ — _
75.97 43.10 7.80 14.72 34.92
2.07, = = 1.30 9.75
34.00 — - 2.90 58.78
19.35 4.60 - 28.70 6.00
5.06 : 2.85 - 45.34
87.86 51.85 22.55 - 13.46
> - - - 86.88
26.15 14.80 - 3.42 8.03
6.30 - 9.25 0.26 60.04
33.25 24.76 6.50 8.10 21.79
= — o 3.45 -
113.05 5.25 1.95 12.59 94.01
4.00 - 4.00 2.35 1.65
5.50 - 0.06 57.24 505.32
- Z - - 16.37

. _ N i 6.49

2.57 0.50 0.26 19.19 6.50
15.80 3.81 0.20 7.8 6.19
8.35 1.46 1.26 19.64 170.17

_ _ _ — 3.32
27.84 26.66 - 1.27 77.70

- 0.35 - - .

1.66 0.80 0.36 2.21 10.15
|
J
948,17 546.13 138.12 25.70 1,271.69
58, 160 32,301 5, 656 14,696 | 49,730
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Appendix table 3-d

Weight composition of food items of

SEA-REGION
C
FOOD ITEMS [
Etrumeus micropus TNAALTY —
Spratelloides sp. * v % 0.14
Sardinops melanosticta 24 TY —
Ilisha elongata |55 2 —
Engraulis japonica AT ITFAITYV 111.74
Aygentina sp. =¥ XFF _
Synodontidae = V¥ ) 20.94
Myclophidae N T4 T VIR 4,65
Anguillina 7k | 8.00
Fistulariidae XN T -
Syngnathidae EQrEAre & : | 0.05
Sphyraena spp. A= A2 -
Scomber spp. At | —
T richiurus lepturus TFUE —
Trachurus spp. <P VG 0.61
Caranx equula AT —
Lejognathus spp. S| 7.12
U peneus bensasi | 4 4.26
Cepolidae spp. FAYFIE 6.78
E pigonus X 2 YR 238.02
1)
S | Apogon spp. FYVIT A 7.65
2 | Acropoma japonicum RNV X 38.60
X | Sarraninae NFTAFH 0.30
Sillago shihama F* A -
Crysophrys major <54 -
Neopercis sex faciata TTGhTrXEA 11.22
Champsodon snyderi VS -3 843.06
Uyranoscopus japonicus N =4 -
Callionymidae AZX T R 67.73
Ammodytes personatus A ArT 4.44
Byotulidae 15 F U A% -
Gobiidae VAR 4 | 47.32
Ctenotrypauchen microcephalus |7 517 4 —
Balistidae BT NER] 0.08
Tetraodontidae 7 JHd .
Scorpaenidae I TR =
Platicephalidae aF ¥ 0.87
Triglidae KUKV 1.30
Pleuronectida H VAR 15.80
Bregmaceros japonicus A4 Tx 57.08
Unidenti fied fishes [FAERGED #HE 15.13
Bones, scales, eggs of fishes |#IHADE, #, 5P +
S
8 | Macrura & Schizopoda ¥, P71 129.52
2 | Brachyura H =R —
S 1 Stomatopoda VY 0.47
é S
3 3| Decapoda spp. 4 A% 63.36
& Octopoda spp. & a3 =
o I
others HoftiNEYr 0.02
Amorphous contents mEHNAY 9.09
Aggregated weight of stomach P g
contents, ¥ s.c.w %ﬁﬁ’%é‘#ﬁ-@ 4, HHB-5
Aggregated body weight of o B
" predators 31 B.W ﬁ?\‘@ﬁi RER 90, 847
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Synodus macrops TANAKA, according to season and sea-region of capture *

SEASON

JAN. & MARCH JUNE & JULY AUGUST SEPT. & NOV,

. — — 0.14
0.25 19,47 89.87 2.15
2.49 0.30 12.19 5.96
0.95 3.70) — —
- 0.30 1.40 6.30
- - 0.05 -
- i 0.11 0.50
7.07 - 0.05 _
- 4.9 . —
0.70 - 6.08 —
55.25 90.74 66.43 25,60
. - 5.12 2.53
27.29 _ 1.80 9,51
Z " 0.30 _

— 10.45 0.77 =

106.96 218. 44 201.72 315,94
= 10.32 57.41 -
0.37 0.10 3.97 —
12.00 11.56 20.64 3.12

o i . 0.08

- - 0.5 0.35

— = 1.30: —
0.59 4.33 10,48 0.40

11.54 25.15 14.06 6.33
1.76 2.21 8.27 2.89
e B + —

‘ .
17.67 33.02 61.33 17.50

» — - 0.47

30.58 2.44 26.31. 4.03

0.02 _ _ _

+ 3.13 3.26 2.70

275.49 439,92 593, 44 406.50
16, 804 21,342 98,949 23,753




Appendix table 3-e Weight composition of food items of

SEA-REGION
B
FOOD ITEMS O
gr gr
Etrumeus micropus T4 TY — _
Spratelloides sp. * v TR . _
Sardinops melanosticta 249 - —
| Ilisha elongata |4 =zl _
| Engraulis japonica HETFATY 245.64 90.62
Ay gentina sp. =¥ 28 — —
| Synodontidae E% ! 6.27 35.57
Myctophidae NS AT VR — —
Anguillina v > EH — 0.42
Fistulariidae Y H I = =
Syngnathidae AT VI A — —
Sphyraena spp. N1 A — -
Scomber spp. baPat e — _
T richiurus lepturus SFUE — -
Trachurus spp. <PV 6.13 1.08
Caranx equula HATY - -
Leiognathus spp. b4 I %0 4.73 3.53
U peneus bensasi | 4 — -
Cepolidae FAZTFHH = —
E pigonus spp. XL YHE — =
$ | Apogon spp. FYVIS AR 3.52 2.52
2 | Acropoma japonicum RNV X -] _
A | Serraninae NFYAFE -] -
Sillago shihama_ * 2 - —
Crysophrys major <54 - =
Neopercis sex faciata TGATEA - -
Champsodon snyderi U= - 1.67
Uranoscopus japonicus N =4 -
Callionymidae AZXY R — -
Ammodytes personatus A Ahr= 5.92 -
Brotulidae 15F U4 M = -
| Gobiidae AT 4 | 1.20 14.96
Ctenotr ypauchen microcephalus |7 1V % —| -
Balistidae AINXH - -
Tetraodontidae T8 - -
Scor paenidae ¥ HY IR - =
Platicephalidae a8 - -
Triglidae AR - -
Pleuronectida A VAR - —
Bregmaceros japonicus Y4 UL 4.31 65. 28
Unidenti fied fishes FEREED BJH 0.10 5.66
Bones, scales. eggs of fishes |fIEDE, #, I — -
3 ' . N
S | Macrura & Schizopoda ¥, P 0.51 4.06
§ Brachyura =%g —| -
8 Stomatopoda D g=£ | — 0.15
58
§§‘ Decapoda 1 %8 0.54 24.49
.| Octopoda & 2R - —
S |
Amorphous cntents BERREY 2.86 13.29
Aggregated weight of stomach P S 281.73 263.30
contents Y s.c. W BTG aHER
Aggregated body weight of BT R 27,203 91, 409

predators, > B.W
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Sphyraena pinguis, GUNTHER according to season and sea-region of capture*

SEASON
C | JAN. & MARCH | JUNE & JULY AUGUST SEPT. & NOV.
gr gr gr ar -
83.18 - 92.58 128.92 197.94
2.37 — . ! 44.21
— - - - 0.42
4.40 ~ - 6.13 5.48
2.92 2.77 2.27 1.31 4.83
-] — p— __‘ —
| - - ! Z
5.86 1.41 - - 4.45
0.11 - 3.07 = 3.08
0.30 = = - 0.30
ki N - _ -
7.16 3.90 _ 0.03 4.90
o = 5.92 - —
3.75 9.82 3.10 0.36 6.63
0. 60 - - - 0.60
i N _ - _
s e e _i i
22.76 .32 9.62 52.61 26.80
9.41 1.39 - 0.39 13.39
4.16 1.73 1.98 0. GOE 4.42
0.17 ] - 0. 13’ 0.17
11.80 13.19 0.06 | 23,58
6.47 0.10 3.26 1.93 17.33
|
165. 42 37.63 121.86 192.43 358.53
25,855 3,605 | 24,001 22, 206 94,565
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Appendix table 3-f Weight composition of food items of

SEA-REGION
A B
FOOD ITEMS mot
) | gr | gr
Elrumeus micropus TNALTY - -
Spratelloides sp. Ell =} | —! —
Sardinops melanosticta 24TV - —
Ilisha elongata b7 — N
Engraulis japonica RAETFATYV 111, 79i 93.60
Argentina sp. M«*\- ZFH - —
S ynodontidae JFE | = -
M yctophidae '\5f ATV - -
Anguillina T KL = _
Fristulariidae X AT H - -
Syngnathidae ERZRV A o | - -
Sphyraena spp. < A¥H | - —
Scomber spp. Ualat | ; = —
Trichiurus lepturus IFUE — —
Trachurus spp. <7 Vg : 14.76 2.25
Caranx equula AT ‘ - -
Leiognathus spp. || - -
U peneus bensasi |5 4 - —
Cepolidae P Hh T FIE ‘ - —
Epigonus spp. YA YVIE — —
el
S | Apogon spp. TY VIS4 - =
2 | Acropoma japonicum RN X - ~
X | Serraninae NFY A HE = —
Sillago shihama -3 — —
Crysophrys major |24 ‘ — -
Neopercis sex faciata VAE T — _
Champsodon snyderi J=%2R - _
Uranoscopus japonicus [Iv=da¥ =| -
Callionymidae XY K - -
Ammod ytes personatus ) - —
Broiulidae 155 45 1 —| =
Gobiidae 7 BN EHE 3.82‘ -
Cienoir ypauchen microcephalus 7 37 % ) =~| -
Balsitidae AT NEH ‘ — —
Tetraodontidae 7 7% 1 = —
Scor paenidae A Rk | — -
Platicephalidae I FFH — —
Triglidae IR TR R ‘ = -
Pleuroneciida A VA —| —
Bregmaceros japonicus A ey ‘ 0.21 5.33
Unidenti fied fishes FEFEOKE | —| 0.25
Bones, scales, eggs of fishes ﬁiﬁ@ , fg%, 5P 1 - =
I | | .
S | Macrura, & Schizopoda :v: v, 7Y | = 0.05
§ Brachyura 3&1 ‘ - —
G Sitomaiopoda z/ g=¢ ] : - -
|
3 = * o
EE Decapada ‘ L — -
I~ ' Octopoda Ea=t — =
D
] o ! ‘ o
Amorphous cntents ‘ HEEFR A 1.32 1.90
Total weigh of ; As .
stomach contents 3! s.c.w | P BASYaHER ‘ 131.92 103.38
E— = i - — ooz,
Aggregated body welght S ke g e
of predators. 3’ B.W ‘, PR AR E & 9.109 34.719
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Sphyrana japonicus, C.&V. according to season and sea-region of capture.

SEASON
c JAN. & MARCH | JUNE & JULY AUGUST SEPT. & NOV.
gr gr gr } gr \ gr
_‘I _’ _; — —
: _ _ _| -
7.65 N 9.62 67.85 135.57
| _ ‘| _ _
| !
- | = o -
Z _ 3 _ Z
3 ‘ ‘ i
_ Z - ] -
‘ |
_ — . — _
6.25 = - 13.55 9.73
| | |
J _ _ 7 _
_ J _ _| -
‘ » | |
" - _ _ _
- - _ ] Z
. - - _.i .
2.93 — — — 2.93
1.10 - - —| 1.10
_ - 0.42 3.40 :
B J - _ _
| |
- 7 B | -
_ = _ | -
_ _ — _l _
: : : _ _
1.55 1.90 - 3.37 1.82
0.43 - - 0.25 .43
I
0.70 - - - 0.75
0.10 -] _ - 0.10
| |
_ i il _ _
| N I R -
0.85 - 0.35i 1.35 2.37
21.56 1.90 10. 39; 89.77 154.80
28.240 81 1.047" | 41.853




Appendix table 3-g

Weight composition of food items of

SEA-REGION
A B
FOOD ITEMS w4k W
“ Etrumeus micropus TNWALTY — -
| Spratelloides sp. Ed ol ¢ | — -
| Sardinops melansticta 24TV - -
Ilisha elongaia 12872 — —
Engraulis japonica HETFLTY 168.71 228.86
Argentina sp. =¥ ZX¥H — —
Synodontidae VL 27.75 52.06
M yctophidae N HA4T VIR — -
Anguillina Ak | 119.19 62.05
| Fristulariidae X A TH = &
| Syngnathidae spp. EMEArE & : | 0.40 -
Sphyraena spp. 1< A — 12. 00
Scomber spp. DAt —] —
Trichiurus lepturus TF L 43.18 0.85
Trachurus spp. S % | 20.81 76.24
Caranx equula H4TY — =
Lesognathus spp. | 4. 05 -
U peneus bensasi |5 84 - —
Cepolidae T AT FHE - 362.52
" E pigonus YEras Y - _
S | Apogon spp. FYVIY A 1.84 -
= | Acropoma japnicum RENVY XD —] -
& | Serranidae NFYT AT — -
| Sillago shihama E - 48.71 —
Crysophrys major <54 = —
Neopercis sex faciata PTG Hy XA 32.30 -
Champsodon snyderi =X — —
Uranoscopus japonicus NEZAcd =04 i -
Callionymidae AR RIF 28.75 8.11
Ammodytes personatus A Hh T 5.08 3.77
Brotulidae A8 F UM = 3.10
Gobiidae VEY 4 | 39.80 116.81
Cienotr ypauchen microcephalus |7 % + 0.88 12.84
Baljistidae TN R i —
‘ Tetraodontidae 174 - —
| Scor paenidae A N A=k | 8. 67 .
Platicephalidae T FFEH 26. 10 -
Triglidae R HE T 4.95 =
Pleuronectida (A VvAK 34.50 0.40:
| Bregmaceros japowicus Ry —{ =
Unidenti fied fishes | HE R RO fdE 30. 00} 20.67
Bones, scales, eggs of fishes |HIEDE, @, 59 _{ =
S I
S | Macrura & Schizopoda b, 7 38.71 24,42
% | Brachyra # =% 20.71 73.42
S Stomatopoda VX R 338.17 233.58
—5 .
EE Decapoda 4 A% 26.51] 48.87
Q| Octopoda Pa=t ] 114.98 -
A\
O
Amorphous contents i IEETB Y 7.15 2.96.
Aggregated weighi of | o e
stomach contents 3 s.c.w : HARYAIER 1,191.90 1,343.53
Aggregated body weight of [ PR A TR B ( 106.797
|

predators > B.W

90.026
|
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Muraenesox cinereus, FORSKAL according to season and sea-region of capture.

8.470

|
120,746/

SEASON
c ‘ JAN. & MARCH | JUNE & JULY AUGUST ; SEPT. & NOV.
o B —- j -
0.19 = | 0.19 -
28.88 ¥ 39.79 316,01 70.65
678.87 149.00 358.45 93.23 158.00
86.57 - 4.27 80.48 183.06
. - - 0.40 -
38.00. - - = 50.00
2.82 - 2.82 12.95 31.08
551. 10 = 15.92 91.25 540.98
5.34 - - 2.20 7.19
16. 15 — — = 16.15
1210 - 14.95 131.02 228.65
5.98 - 3.00 | 2.08
3.84 - - 4.68 1.00
20, 84 = = o} 2084
113.00 - 70.00 12.38 79.33
. - = - 32.30
46.66 - - » 46.66
—i — - — -
10.14 - 31.55 1.81 13.64
2 _ 2.68 3.77 2.40
62.18 = - 3.10 62.18
26.69 i 5.42 106. 03 71.85
el - - 9.871 3.85
— — — — -
9.95 - - - 18.62
287 - - 23,47, 5.50
= - —| 4,95 -
37.23 - 3.15 15. 47 53.51
227.51 5.27 16. 37 256.54
B | R | S, S . —
144,88 = 10. 15’ 30.33 167.53
86,96 - 48.16 56.01 76.92
71.22 - 36. 49 158,04 448,44
1 B

| | B
207.82 - 58.16 105. 49} 119.55
57.80 = 99. 60 21.58 51.60
6.75 - 7.15 3.01 6.70
2,562.34 149. 00 816.98 1,304.09 2,827.70
| — S

191,276 69, 9601

188,923.



Appendix table 4-a Estimated length composition of Engraulis japonica HouTTUYN

; |
E:;::::x:: Gth Size range |7 g, 90‘91-100 101 /111-120/121-130131-140/141-150 151-160161-170
of Engraulis mm.
gi";‘;ﬁ;ﬁ’:“d Number of | 45 | 175 | 544 | 815 | 1,010 | 924 | 932 | 1,302 | 2,207 | 2,728
B.L. mm

2% — 30 - o o 4 7 5 4 7l 6 8
31 — 3B 1 4 d d o o = 20 201 15
36 — 40 - 1] 8 18 20 25 5] 3¢ 34 15
a - & - 4 4 9 10 B B w0 B @
46 — 50 - 3 18 17 25 21 12 21 4 32
51 — 55 - 2 12 8 2 12 20 28 40 48
56 — 60 -3 W 75} 4 zai 4 85: 92
61 — 65 - - 7 32 55 43 59 6 71 106
6 — 10 - 4 7 12‘ 6 3 # 1 02 w
i - B O™ Y B 73r 108 131
6 — 8 4 4 1 1 17. 28 16 33 87 98
81 — 8 4 4 - 1 11! 17 15. sl 72 107
86 — %0 4 4 - 14 = 5 5 12 33 65
9 — 9% R e T e 4 o 25 39
9% — 100 4 4 4 4 44 4 - 7 %
01 — 105 . s T L e 1 4 14
106 — 110 - 4 < 4 4 4 = 1 5 15
m  — 15 -4 4 4 4 4 44 - 1 1 12
16 — 120 S e e e L e 2 4
121 — 125 o o & = e = = 4 - 3
126 — 130 4 4 4 4 - 4 44 - |
1Bl — 135 4 <4 <4 < 4 4 4 4 44 -
136 — 140 o e e e ™ ™ L
4 — 45 4 4 <4 4 4 4 4 +H 4 -
46 — 150 - 4 < < = 4 4 4 4 =
TOTAL - 10| 99| 202 351 310 340 482 782 939
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in stomachs of Saurida, by predator size, collected by all sampling cruises

|
171-180 | 181-190 | 191-200 | 201-220 221-240‘241-260‘261-280’281-3001301-3zo|3z1-340341-360361-380381-400
2,900 | 2,380 | 1,653 | 1,663 | 959 | 594 | 398 | 239 | 143 46 20 15 | 14
|

3 - 1 4 2 2 - . - - = - .
8 9 7 22 9 8 2 1 - - - - -
8 7 6 26 13 15 6 5 - - — — -
9 7 7 16 12 16 9 5 — - - = =
19 10, 8 19 6 5 9 1 1 . 2l - -
35 24 5 21 10| 13 3 ‘ -] - - - -
77 49 31 36 33 22 4‘[ g 3 - 2 -
70 56 33 42 30 32 11 5‘ 2 = - - =
69 50 26 21 40, 34 14 2 3 - — _| —
105 89 38 52 54 36 19 10 4 - - - =
97 84 40 32 54 40 14 10 1 = - - -
108 64 60 38 37 4 1 8 2 - - - —
68 47 35 40 28 14 15 6 6 1 - - =
75 41 47 52 20 100 13 10 4 1 = —| -
43 31 30 20 23 14 6 5 8 1 | I
39 48 36 31 25 11 7 8 9 - - — .
22 29 14 22 17 10 5 5 7 1 = 1 -
32 23 21 15 15 9 5 5 6 2 1 - -
7 14 3 6 5 6 3 5 3 - o 2 -
3 2 1 13 11 13 5 3 4 2 . = -
3 — 5 5 3 = 5 2 4 3 - - -
= = - 1 1 - i 1 2 3 o = -
— — ] ] o - P ) 1 e — = —_
S a— — i s —_ - —_ — daie - = —
900 684 454 544 448 354 167, 104 70 14 6 2 -
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Appendix table 4-b

UYN) in stomachs of Sphyraena, by predator size, collected by all sampling cruises

Estimated length composition of Engraulis japonica (HourT

Estimated length

composition
of Engraulis
japonica found
in stomachs

26
31
36
41
46

51
56
61
66
71

B.L.

TOTAL

Size range

mm.

Number of'

mm
30
35
40
45
50

55
60
65
70
75

80
85
90
95
100

105
110
115
120
125
130

stomachs

|

10

20

1-
120

121-
140

56

|

Ll s w

—
WG ww

141-

160
57

161-
180

84

—
SOWS A NN

| = |

181- [201- |221-
220

200,

151 | 400

o |||

1

1
3 5
19 8
14| 17
17| 16
22 18

23‘ 14
ﬁ 18
9 12

2, 3
|

:

[

240

1,141/
|

= DN W

23
43
24
31

23
12
12

©o

I Y

338 ‘ 172 | 182

= HNNNW NANS

|

|
241- 1261- ‘281— 301-

260] 280 300 320

—
o=

R R Ry

| rsroenwo

ol |

40

781

123 120

203 1

138‘;

o
[

80

o~ thooore == ]

[

|

34

b—‘wr—gl _|“

— GO O W

[

—

N

Appendix table 4-[c¢) Estimated length composition of Engraulis japonica (HOUTTUYN) in

321-

360

32

NN UI— =

| wwo

—

42

stomachs of Muraenesox cinereus (FORSKAL), by predator size, collected by all sampling cruises

Estimated length s
composition
of Engraulis
japonica found Number of °
in stomachs

T T O O A A I

Frrrld

TOTAL

stomachs

ize range
mm,

169

406

161 - 200 201 - 240 ‘ 241 - 280
|

266

281 - 320 1 321 - 400

oo oo~

(IS TSN

—_
—a oo |

[S=EN ' Nl

| o~ w |

w | |

BN Www

—
—= DN O —

104

:,Jl\')»—‘r—l —

| = | ==

33|

53

—112—

52[

69

=11

—
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Appendix table 4-d Estmated length composition of Champsodon smyderi FRANZ

in stomachs of Saurida, by predator-size, collected by all sampling cruises

Estimated length o .o 81- 101- |121- [141- |161- 181~ [201- |221- '241- [261- 281- [301- [321-
—— 8¢ | 100 120 140 160 180 200‘ 220 240 260 280 300 320 360
mm, — e - S N S |
of Champsodon ‘ ' | | ‘ |
snyderi found  Number of | 67 | 182 | 211 ‘ 442 1,2291,104 534 | 276 | 204 | 195 | 99 | 65 ' 43
in stomachs stomachs \ | ‘ | ’ i ’ |
T.L.  mm T B g T
pr; M— 30 - 1 1‘ 37 111 3 - 11 0T - -
31 — 40 - - 2 10 18‘ 5 2i 3 1 1 - -
a4 — 50 ; —i 7 4 23 81 83} 24 6* 5 4 3 —1 —
) — 60 - 10i 14 65 273 183l 87 32) 12‘ 10“ 2 2 -
\ * ‘ | |
6 — 70 1 2 9 35 164 151 71 30 12‘ g8 4 - -
| | | | |
71 — 80 - 1 2 8 12 3 47 22: 6‘ 5 6 - -
|
81 — 90 - -/ 1 - 4 10 3 3 3 1% - = =
91 — 100 - 4 4 4 4 1 2z 1 —‘ I
| |
01 — 110 = = —‘ P Y ST [ N R R . -
% ‘ 1
SRR SR | L 3 —_
TOTAL 1 20 33 144} 569’ 4947 2421 961 42 29 16 2 -
o | | A N i |
Appendix table 4-e Estimated length composition of Champsodon snydei FRANZ
in stomachs of Synodus, by predator size, collected by all sampling cruises
Estimated length g 0 oo 91~ |101- |111- 1121- 131- |141- [151- [161- [171- [181- [191-
composition 1000 1100 120 130 140 150 160 170/ 180 190 200
mm, N —
of Champsodon
snyderi found  Nymber of '; 11 188 | 475 | 813 | 826 | 624! 425| 298 | 275 | 121 | 34
in stomachs stomachs | ,
- i |
T.L. mm
B o= 20 B 3 2 4 - 1 - 1 - =
21 — 30 1 7 7 26 33 13 4 4 2 - -
31 — 40 - 3 15 46 45 22 14 5 7 2 2
V) — 50 1 77 23 68 98 64 30 18 17 5 1
51 — 60 o 8 30 98 147 136 77, 59 50 15 3
61— 70 - 1 77 41 750 68 64 38 38 15{t 1
71— 80 . 1 20 100 26 20 19 11 13 12 -
81 — 90 = = A = 2 3 4 8 3 —‘ 1
91 — 100 — — — — 1 1 1 — 1 _‘[ -
TOTAL |9 e er 2o 431 s 24 143 132 49 8
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