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Feeding Habits of Fishes of Rocky Shore at
Ibukijima Island, in the Inland Sea
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Abstract: Food habits of 232 individuals belonging to 16 families, 21 genera, 26 species of the Pisces, 2 families,
2 genera, 2 species of the Cephalopoda and 1 family, 1 genus, 1 species of the Brachyura were investigated to
study on the feeding relationships between the released artificially-bred juveniles of the red-spotted grouper,
Epinephelus akaara and other fishes inhabiting the rocky reef of Ibukijima Island. Young of E. akaara was fed by
scorpion fish; Sebastiscus marmoratus, jack; Trachurus japonicus and squid; Sepioteuthis lessoniana. Other pre-
dators (ex: sculpins, other scorpion fishes, red-spotted grouper (adult), Octopus) inhabiting this area have a pos-
sibility to be potential predators on E. akaara. Furthermore a lot of fishes feeding on small crustaceans compete
with E. akaara for food.

Key words: Epinephelus akaara, red-spotted grouper, artificially-bred, feeding relationships, gut contents, Ibuki-
jima Tsland
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F IINY Epinephelus akaara \IAMFERLE 26 FEIEEICOIT THA T A2 N Y BOEEM
HET, MEMECTIRBRTOHALOR VWA PO ICAERL, —&IC7 2 LI
I (BBNIS, 1966), F L LTCHMLHDICI o THEESNS ()15, 1966).

AHEOEER IV (B4, 1994) 9 2, HERD L T0L 2 ERHHMEIS Vw2 & (&
B, 1993) D OMBMEONRIELE SN TVE., HASERERSE B EHITEASTE,
I L1 7K B SR | X BTG L4E, )11 Wk B2 s BRIG L X REAN634E, 18 B IEL K FE SRERIR \ SER TB4E A
LEE), THBIUVREZHEL, MESHRFILET 27-0F U7 ALHEE ORI E
WL Twa (ARSEEEGSETEESE, 19841993 [MILASEITH, 1988~1996). Amfge
DOFA W TH L HRBREKETIE, FINY ATHEZERERL, SEeBERLE &
Uz 888 T 5 - ORUith, BERBAAOTHZ BN E LCH#E, B2 sRBHBEELT-
Twvd (FIIKR, 1991~1995).

R AN TN F T 2801, RS I BT 2 A0 ERE, £EEE AEE0H
BE2$ 5 LEER, BREESRICB T 2 EEONCBRLBEH S, KE, EBRELHL 20T
ELENFHE. FIUNIYATHEOKRKEOMBELE LT, 83X 2EE KABEA~OIEDE

41



42 WE -8l sl -

WS B Z &, FLTHRAOMEL L TRBICL2BRAOEENHITO D FIKR
1991~1995). T ¥ A L 2 MEEHOEERHOERICOWTIE, BNEYSB LU0
KICE BFEAIITDLRTES FIIAR, 1991~1995). Lo L Ihbs0fifd, BFEaome
FZELTEZONL—EOBEDARER->1275F0, BIFHZMATLY % < (BAER, 1990
1994 5 FIIKE, 1990~1994), HUf#sic AR L T AREEHEOBREICBY) 5 i 28R
THIEVETUELEZONS.

AT, FREEER TRELALESTCOARIIOVTOMILERNSTYHRAELITY, A
IS ARBAFT NI ATHEEOHERAEZILIBL, RS EHEEICA LT 2 AEO WG
FHONCTLIEEFHMBME L7

REZREHE

RELERR
REFEZENEFREOREKENS LU, bliodtllOEBEENTITF -7 (Fig. 1). #
R EREKAANOWEREIE, EE2OWMEVHIOn I TT 7 ARDEATTHY, S50
NED o TV L, BIZEL %) KEKHZOm TRESED > TWwab, dbEodbBioFBEL D
AT Cd 5 PREK IR T/PAYPE {, B2 TV RBEICL>TBY, S~ FY
TENL LBELTVA.

N

b

Fig. 1. Map showing study site at Ibukijima Island, in the Inland Sea of Japan.
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RE - hAE

7 A25 B ICREEKTER, 9 ASHBIUCIZRL2AICILEOIMOYERENT, HEEITKE
LTI X 28R ELRIT» 7. TR BERD 9 24, 25, 26 HIZILE ORI BFEATIE
VAWCEIBBHEDERL:. YATIIFIVNIBRAOHEZE LEZ ONLAE Y F.0ITERE
L7z, BRI CIXI NG O CHRE L -AI68 2R 26123208, S 2 &1 2 1 5 ik B
T OVERE 1R 1 AE 3 EAR, EF240MEEE WA (Table 1), WEBMIZ AEICIRY, "7 A
W7 A25HOMME, T9 R, ik o A24, 25 26HORMB LY R, T2, (Z1X12H12H
DRHTERE L 7okBEEY 2 &7,

BWREL-AHE, EEHE HREEIL ZOBCTERNIIOS VY YERTES L, FEHK
FICRELEEL 2. &ToRESYITBESZHIIL 2%, AHEER, EEEE, #hE7%,
HEEEENEEY, ERFAIEWTE, ERTELNERS BEH20HE LB LENEY EEE
L. BREOLOTRERENE, B2 iollonTid (EBRTERL) BENALE
FELZ. 28, HEEAEYWICEIONCHEH SN T EEY S &S0/, BEITITERE
e EE L 2.

HALENE OGN E G HBUEREE, WA (Hyslop, 1980) 3 X UV A%kE: (Hynes,
1950) #RW/z. FROFIE L, RIFEHYOBITELHN T 5700, HBEEE, BEB%
BLUOHBECES KRR AW MER%B I UEE%IE, TREVEREEB L UR
BETHONFRETATETELLODOTH L, LBAKETHVWIEEY T, R%EED
BIZ5- 2 5N BB L X OHL O STV THREBEZEEL, TlhH0 584
PGB OREEEELLDDTH S,

AP DONT A, (FNDSo) A5, Ak #UTE, A0, TYE YNAVE 7
S, TUEShA, v SR, £EBE, v I, 7 I, SHME, S, HdUE, BEE
B, A FESE, BRE IV sER MFE UM W INH SRS
TACEME, 7YV RSE, BREE, B, B, PREsh, Wk LR b 0% E&ED) 5
L7z, mEiEs 3 E IR L NV CoE Lz, BRI CHEL LAY I OW T, F0
OB EZRTERO—EIHFREL TR EABEICEELITV, FOMMOB L LMAEKE L

F NG EERR

WE % 19964E 7 A 24 H -4 1 B30405 6 3 BR300 B, RS REKE B & UL oAb Al
DFEFMTIT- 72, BEHIE, FINERFREL V- TER SN - L4FEATER6~Tem
DX I ATHEHEHWL., U7y ATESIENE, FINEKERBSE?SHoATEC
THEL, /MR EDS00¢ 78T 4 FARICRE L2 28, A& 2 FH L CHREBREK
HPIIC#915, 000f8 4, dbifi oL B RIS #38, 0008 fk & fizi L 72, IR B R K | <,
SHEEENZ 7z o THALICHEE) A X 5 [t L7z, dbidodb il BRI Tl BIE 2
—HEEAL Ll E T ARAL CRFEL.

BRBELUER
RFEREM OB

A TR E W THRE L - kEEEmoO, Rk EEEICED 544 % Table 1
R L7z,
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TARMERESPESEBV T 7 N BREER%Y TR TR T % TH o772 —7, fHE
BETTHeT INBIRS 7P AL AT TH, BEETII0% B2, 93 EEEY,
WBEBE% LB AINNNVE I TTHES B2, MOEEYZIEE L7z, 12RIEIHT, 20058
FNEN% LFBVEEGE HDZ, 3T A MY P DT P I%TH o2, BEES T
HRELELB%EHDT.

SRORERZRE B L OF)NEKERBIFORMFAL (1988~1996) 55 F 4T, AN)VidiF
IFHHBEEINTE Y, RIREKEICLHO 2HEPHBNE, X2 EPHRESHERICIZE
BEBLTWDI L) A bis, SRORET, 7HIT9HICENTHEBELRIFFETH /2
WS 0b s TRIBERDN DR o7 (Table 1). ZThid, RSP EEOPE LY MER )T
WAL D LM SN A. 2R CREYOFERSB L CEBEESEM L 2REIE, FEHN L
BEZTLHMPIBALLZIE, KEOITFABLEBEINILICLDbDEEZLND.

Table 1. Percentage of number and weight of gill net samples

Percentage of number Percentage of wet waight
Species Jul. Sep. Dec. Jul. Sep. Dec.
Pisces
Sebastiscus marmoratus 17.14 18.97 30.16 27.26 16.52 13.41
S. inermis 5.71 46.55 29.37 7.72 50.05 15.55
S. schlegeli .. . 0.79 o .. 0.38
S. hubbsi ‘e .o 0.79 0.35
S. pachycephalus nigricans o . 3.97 i .. 1.79
S. pachycephalus chalcogrammus e 11.11 o . 5.03
Hypodytes rubripinnis 11.43 : 2.19 .o
Hexagrammos agrammus 14.29 .- 3.17 27.62 .- 1.59
H. otakii 2.86 .- 1.59 8.75 .. 1.57
Pseudoblennius cottoides 20.00 .. . 7.04 o
Lateorabrax japowicus . .. 0.79 - . 1.19
Epinephelus akaara (adult) e 1.72 o 8.4 ..
E. gkaara (young) . 1.72 0.10
Trachurus japonicus .- 1.72 .. 2.33 .
Grrella punctata o . 3.17 o .o 4.47
Kyphosus bigibbus . .. 0.79 o .. 0.55
Ditrema temmincki . . 1.59 . . 0.94
Chyomis notata notata 11.43 6.90 - 3.08 1.28 ..
Mugil cephalus cephalus . . 0.79 . .. 3.60
Chelon haematocheilus . e 0.79 .. . 3.71
Semicossyphus reticulatus o e 8.73 o . 35.05
Halichoeres poecilopterus 2.86 .. . 2.60 .- .
Siganus fuscescens e 1.72 .- . 6.60 e
Paralichthys olivaceus . . 0.79 .. .- 1.35
Pseudorhombus pentophthalmus 8.57 .. .. 11.14 .- .
Thamnaconus modestus 5.71 5.17 . . 2.60 1.65
Stephanolepis cirrhifer o 6.90 e o 7.52
Cephalopoda
Sepioteuthis lessoniana . 3.45 .. .. 4.54 .
Octopus vulgaris i e 1.59 o . 9.45
Brachyura
Charybdis japonica e 5.17 .- . 1.38
Total number of samples 35 58 126

Total weight of samples {(g) 2410.22 6217.87 22218.69
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FERESHRIC S 1 ZKEBMOHILEATY
AYT ;A TEICHE, Yo ESORREB I UAREETLE LS EWEBAELTY
7z (Table 2). T VHIIRHA & & MBHEEIMBOMAED L V&L, BEEKY TIREIC50%5E <
AR FUNYHRGEAFZEGAEIZI ACB VW THEBEEIMIO A IR TEWEEZ R L
A% DML, HE% TIZ0%EL 2 HD7. A5 T 1 RESES TF Iy REmAE 2
@ E L T,

Table 2. Analysis of gut contents of Sebastiscus marmoratus

Month Jul. Sep.
No. of samples 6 22
Range of standard length {cm) 10.1-17.4 9.0-16.6
Empty % 50.00 27.27
Total weight of gut contents (g) 0.78 21.20
No. of Frequency of No. of Frequency of
Food items individ. occurrence Number % Volume % individ. occurrence Number % Volume %
Epinephelus akaara .. .. e .. 7 27.27  22.58 57.53
Pisces .- .. o 1 4.55 3.23 —
Macrura 2 33.33  50.00 33.33 15 40.91  48.39 19.18
Brachyura 2 33.33  50.00  66.67 8 27.27  25.81  21.46
Anomura . .. .. .. .. . . ..
Isopoda
Ophiuroidea . .
Plantae . i . . — 4.55 — —
Gravel .. .- . . — 4.55 — —
Crustacean fragments — 16.67 — — — 18.18 — 1.83
* :no existence, —:existent but could not count
Dec
STIOREFAZ A Y TR OWATE <, = 38
Y, HoHER L SHET S &) 7Y TR 10.7-15.7
FRZe4 (1975), Fib (1983), A1 - 0 (1992), f‘é;l)

Bl CGR&EE) oMEE—% L/ ¥ TidELE
HRBFETH Y CEIL, 1983), ZEHENE W (F
B TR B REMIZE S, 1975) EME SN TWA

No. of Frequency of
individ. occurrence Number % Volume %

A5, ARl OREFIZ A TR AT RS (1975) 4 10,53 10.00 18.18
DI R TIEVEERE R L, SRS 20 39.47  50.00 49.35
Mt & ) T RIS SIS O A% { AT 1? 21.05 33” .04
DI LSS N ARECBVC, MREEI ) §22 5:28 i;g
HHTOEGERNETHY, BABWICBEITSF I 1 263 250 519
YO O B AT30% 3 L AR L2 2 B I, 7 — 263 — —
Y TIFEICEEREICHD D, BESHniZnoTh — 2.63 — —

— 26.32 — —

BEEZITIDDEEZLND L) F L (1983) @
WEREITTLODE o7,
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A0V TAOREERCT, ANVIT IE HHE ZEEEPLICERLERLEEL
Tz (Table 2-2). 9 Bk 7 IBEOMBHE, MUEBEBLUBTEAESTHELI{BEVWEE
RL7z. 128 3 HBUEE OB WA R SR s, R % TIBEREO Lo 584
P51% LB, BRI TEICEBIUSERM0% L LT LDz,

Table 2. (Continued ~ 2) Sebasies inermis

Month Jul. Sep.
No. of samples 2 32
Range of standard length (cm) 12.2-15.2 9.7-18.0
Empty % 100.00 34.38
Total weight of gut contents (g) 0.00 3.10
No. of Frequency of No. of Frequency of
Food items individ.-occurrence Number % Volume %. individ. occurrence Number % Volume %
Pisces .- .. - . 2 3.13 0.20 —
Macrura . o . .. 1 3.13 0.10 5.19
Brachyura .. . .
Brachyura larva o . . . 2 6.25 0.20 —
Polychaeta .. .. . .- 11 12.50 1.11 1.30
Stomatopoda . .. .. . . ..
Mysidacea . . . - 933 65.63 93.96 90.91
Amphipoda .. . . .. 44 21.88 4.43 2.60
Copepoda . .. .. ..
Gastropoda
Crustacean fragments — 3.13 — —
Unidentified fragments .. e . . — 3.13 — —
* :no existence, —:existent but could not count
Dec.
SE ORI, A7V LRI OB 37
7IH, UM, SRL RO ERT L R
s B - R, 19925 B, KR LR 3.6
T BB ER L. ANV ORI R TER No. of Frequency of
IBERRER TH L0, EEREESLZVE SIS individ. occurrence Number % Volume %
(&)1 - FE0, 1992) 2%, 4EOBETIZT AR 1 2.70 0.5 —
VT ANVOEREWBGHRERL, B GRE P SO
) O LT RS TR OB R R L LooE T
7. ' 18 16.22  9.68 33.33
GUA AN REL72F 0 A ANV OERPL T 1 2.70  0.54  —
VHIB X UWBABRIN S e (Table 2-3). 48 18.92 25.81  6.06
S04 AVITBEO BT A, NEMEER 15 21.62  8.06  —
B GEE D, 1995). 4[H O TRIREME KA 1 B S o
BT, ZOBRPLIXTUHE, WWE: 1 EES _ 970 — _

DHIEL, LEOBFIZIHI DTHo7-. — 37.84 — —
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RUYFTLTVAL TATFLAT VAL RV F ATV A SEKT A EESFEETHY, 1HE
BOEAP LT T CED AP &N/ (Table 2-4). 5 @4 4 EEIZEREAEREO KT
AT EOTWE, T, THITFLSVADOBALLIZIEHE, H =M BHE £EE
PR & L7 (Table 2-5). T YHEASHIRSEE CIE29%, FAB% TI355% LB WHEZ R L
7S, BB TEN ZEIRLEL64% % ED 7.

Table 2. ( Continued - 3) Sebastes hubbsi

Month Dec.
No. of samples 1

Range of standard length {cm) 12.7

Empty % 0.00

Total weight of gut contents (g) 0.07

No. of Frequency of

Food items individ. occurrence Number % Volume %
Macrura 1 100.00 50.00 —
Amphipoda 1 100.00  50.00 —
* :no existence, —:existent but could not count

Table 2. (Continued - 4 ) Sebastes pachycephalus nigricans

Month Dec.
No. of samples 5
Range of standard length (cm) 11.0-13.9
Empty % 80.00
Total weight of gut contents (g) 0.03
No. of Frequency of
Food items individ. occurrence Number % Volume %
Macrura 1 20.00 100.00 —
* :no existence, —:existent but could not count

Table 2. ( Continued - 5) Sebastes pachycephalus chalcogrammus

Month Dec.
No. of samples 14
Range of standard length (cm) 10.7-15.3
Empty % 64.29
Total weight of gut contents (g) 3.67
No. of Frequency of
Food items individ. occurrence Number % Volume %
Macrura 6 28.57 54.55 36.36
Brachyura 3 14.29  27.27 63.64
Polychaeta 1 7.14 9.09 —
Amphipoda 1 7.14 9.09

' 1 no existence, — :existent but could not count
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NATE G a¥ 1TEEOEN, S T EHE, WE, BHESKRE S/ (Table 2-6).

W, TYHESOEFSWEARL LT LA (1962) OWMBFICH I b0 Lok
IR VAIHEE, SHEYPLIERRAEYEZER L Tv/z (Table 2-7). HIHIZ
7 BICHIBUEEA80%, WKL % A590% Ll b, BRE%A33% % 7245, 12H KB EAD Lz
K HBII12R CHBUERE, BAK% B L UERSPMMOMAEYICHRTEHECEA R L. &
27, 128 & B HBEERIS VS, BEYTIETHIC2% % 507255, 120131 3A0bTH
TH o7,

Table 2. ( Continued - 6) Hypodytes rubripinnis

Month Jul.
No. of samples 4
Range of standard length (ecm) 5.8-8.1
Empty % 75.00
Total weight of gut contents (g) 0.35
No. of Frequency of
Food items individ. occurrence Number % Volume %
Macrura 2 25.00  28.57 100.00
Amphipoda 3 25.00 42.86 —
Ostracoda 2 25.00 28.57 —
* 1 no existence, —:existent but could not count

Table 2. ( Continued - 7) Hexagrammos agrammus

Month Jul. Dec.
No. of samples 5 4
Range of standard length (cm) 15.3-19.5 13.9-19.3
Empty % 0.00 0.00
Total weight of gut contents {g) 7.81 1.1
No. of Frequency of No. of Frequency of
Food items individ. occurrence Number % Volume % individ. occurrence Number % Volume %
Fish scales . . . . — 75.00 — 14.29
Postlarva .- . . .- 1 25.00 1.96 —
Fish eggs .. . .. .- 20 25.00 39.22 14.29

Macrura 7 20.00 0.44 — .o .. .- .

Brachyura 4 20.00 0.25 33.33
Brachyura larva 4 20.00 0.25 —

Polychaeta 3 40.00 0.19 —

Mysidacea 16 20.00 1.00 —

Isopoda 3 40.00 0.19 11.11 .. . ..
Amphipoda 1477 80.00 92.08 33.33 7 50.00  13.73 —
Ostracoda 77 40.00 4.80 — .. .. .. ..
Gastropoda 13 20.00 0.81 — 23 100.00 45.10 42.86

Plantae — 80.00 — 22.22 — 100.00 — —

Gravel — 80.00 — — — 75.00 — —

Crustacean fragments . . . . -— 75.00 — 28.57
Unidentified fragments — 100.00 -— — — 50.00 — —

- :no existence, — :existent but could not count
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EA - W (1986) 12X Bk, FUAREEIIABELTVWANEYEEELTWLLEELD
N5, F7-, P - 3 (1962) T VADEMNRT A F AOEWHEBE LB TWE EHRELT
Wi, AROBRIIINSOWMEITHI DD ko7, BEAREEEZLZL, BEVHETERN
CHNA - BEEEEERICRA L DLEZLNS.

TAF R TAFANIREBBEES VLol U, H =3, wmEEEd.L0E LTEHL
ErBREL Tz (Table 2-8). KAEMMALE, TV, »J-8E £FBH JLI7HESZM
HELTWA2E V)T - | (1974) OHMELFEHKOERTRL, 74 F 2 OFNEY O
FH T, ANNEDREIRIThIzoTWAEEWIE (1974) OIMEIZILHI DD ELR -7,
THeT7THNE; BNPSHE, T UHE =8, 7 IESESMRIB &N/ (Table 2-9). ¢
HMOBBEEE, BAB%BLUER% I IBOEEY L ) SVEEE 507,

Table 2. (Continued - 8 ) Hexagrammos otakii

Month Jul. Dec.
No. of samples 1 2
Range of standard length {cm) 21.3 19.4-21.0
Empty % 0.00 0.00
Total weight of gut contents (g) 0.19 6.19
No. of Frequency of No. of Frequency of
Food items individ. occurrence Number % Volume % individ. occurrence Number % Volume %
Pisces . .- .. . 1 50.00 5.26 57.14
Macrura 1 100.00  12.50 — 12 100.00  63.16  19.05
Brachyura . .. .- . 2 50.00 10.53 19.05
Brachyura larva 2 100.00  25.00 — .. e . ..
Mysidacea . . .- . 2 50.00  10.53 —
Amphipoda 5 100.00  62.50 — 1 50.00 5.26 —
Gastropoda . . s . 1 50.00 5.26 —
Plantae . .. .. — 50.00 — —
Crustacean fragments — 100.00 — — — 100.00 — 4.76
Unidentified fragments — 100.00 — — . = . ..
* 1 no existence, —:existent but could not count
Table 2. ( Continued - 9) Pseudoblennius cottoides
Month Jul.
No. of samples 7
Range of standard length (cm) 8.8-13.9
Empty % 0.00
Total weight of gut contents {g) 2.22
No. of Frequency of
Food items individ. occurrence Number % Volume %
Pisces 2 29.57 16.67 21.98
Macrura 7 71.43 58.33 52.75
Brachyura 1 14.29 8.33 —
Mysidacea 2 14.29  16.67 1.10
Plantae — 14.29 — 2.20
Crustacean fragments — 42.86 — 21.98
Unidentified fragments — 14.29 — —

- 1 no existence, —:existent but could not count
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£ (T - 805, 1962) /NMREEHEAEET 5 (bFR - Mk, 1958 ;5 dbFRS, 1959) &
WO ) bk ko,

TV RELZY T VOBANSESE,  FA, 7 I, ISR S L7z (Table 2-10)
BHIIZMOE, BOT, BEEOEN S F U7 i & W U7z, WA % TiE7 I 45589%
ERLBVEISE D, ABIIERRS IEVSBRORESE 5. 7 VREW S S
Y7 NORTHDFHEEITR LT HHE (G - HP, 1986) i) dbo Lo,
ATVF 5 AVTOBEADSL, BEEAROCERE mE BRE SRE STaBLU
WO Sz (Table 2-11). REMBBEEID L0 o728, HAOKRMFEEE T DO
Tz, WEED L CZEICAE L T4 2 BN &) BT (1956) O#E & FEOME
MERL, BEAEISBVAETHLEEZ LN,

JIAARXI J P A AXIOEAPSEEOAMEE SN/ (Table 2-12). WEMHEO A A X3
EPTOEE T A, MEEPIRITEAE VRV E W) A (1956) QS & FEMOMEMETR L
M UBEEETO A T FI2idA SN EHE, REESIALN L7,

Table 2. (Continued - 10) Trachurus japonicus

Month Sep.
No. of samples 1
Range of standard length (cm) 18.2
Empty % 0.00
Total weight of gut contents (g) 1.44
No. of Frequency of
Food items individ. occurrence Number % Volume %
Epinephelus akaara 1 100.00 2.22  92.31
Brachyura larva 3 100.00 6.67 -—
Mysidacea 40 100.00  88.89 7.69
Amphipoda 1 100.00 2.22 —
* 1 no existence, — :existent but could not count

Table 2. (Continued - 11 ) Girella punctata

Month Dec.
No. of samples 4
Range of standard length (cm) 12.7-21.8
Empty % 0.00
Total weight of gut contents (g) 26.6
No. of Frequency of
Food items individ. .occurrence Number % Volume %
Postlarva 1 25.00 0.08 —
Amphipoda 138 75.00 1.51 —
Ostracoda 1 25.00 0.08 —
Copepoda 1173 75.00 98.24 —
Gastropoda 1 25.00 0.08 -
Plantae — 100.00 — 100.00
Gravel — 25.00 — —
Unidentified fragments — 25.00 — —

** :no existence, —:existent but could not count
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Table 2. ( Continued - 12) Kyphosus bigibbus

Month Sep.
No. of samples 1
Range of standard length (em) 15.2
Empty % 0.00
Total weight of gut contents (g) 1.85
No. of Frequency of
Food items individ. occurrence Number % Volume %
Plantae — 100.00 — 100.00
Unidentified fragments — 100.00 — —
*:no existence, —:existent but could not count

Table 2. (Continued - 13) Ditrema temmincki

Month Dec.
No. of samples 2
Range of standard length (cm) 15.2-15.4
Empty % 100.00
Total weight of gut contents (g) 0.61
No. of Frequency of
Food items individ. occurrence Number % Volume %
Amphipoda 354 100.00  99.72 100.00
Gastropoda 1 100.00 0.28 -
Plantae — 100.00 — —
Gravel — 50.00 — —
Unidentified fragments — 100.00 — —
* :no existence, — :existent but could not count

Iy FT; Iy F TRRERESL LD o720, WHESNE R Eh, EEEYB IV
BE% I EDHEEGITITIFI0% TH 72 (Table 2-13). WEIIDOL T LA SHE (R, &
HHE, IV afRMiRECEGINO B ErERL E W) ES - i (1986) DI
BHIdbDEL T

ARRATA 3 AXAT A OEAPS I TEHHE, REE, LEBEHLPOICEHREEEYIHIE S
M7z (Table 2-14). 7 HI3AAEO MBBEE, MAK% B L OB % oA Ic <5
WEIEER LT, T, 9 AIZEHEO BBSEE, MEB%B L UERYOHEGITE ko7
ARRAFTAR TS 7 b ERERBEVHEE (1971) OHMHFE LRI dbDE 7. 7, 9H
THENOHAYHBICELR AL N DD, LR LEWITHYELIRI > TVnDH I &M
BREEZOLND,

AT 5 RZOEN»LEME, WS BEE BEE DESHRIBEN7: (Table 2-15). KF
FIRB AR F 7S LA R B AR, AREOT N & R, EEEREE - GBS
CEEEMEE X CET LAY, B, HEOYGERBRE LD IZERLY, RHIEELR D OIZM
WThHD, Bl dbobEALRE AL FEE - Hb, 1986) LHE X Twa. 4
O TIIIREBAEI L BETCENEY I L TH0.03¢9 THo 2V LEROHEICHI DL %

7.
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Table 2. ( Continued - 14 Y Chromis notata notata

Month Jul. Sep.
No. of samples 4 4
Range of standard length (cm) 6.9-7.8 7.1-8.8
Empty % 0.00 0.00
Total weight of gut contents (g) 0.25 1.05
No. of Frequency of No. of Frequency of
Food items individ. occurrence Number % Volume % individ. occurrence Number % Volume %
Brachyura .- . . e 4 25.00 0.48 3.03
Macrura larva .. .. . . 34 75.00 4.08 6.06
Brachyura larva .. i . 3 50.00 0.36 —
Polychaeta 139 75.00 4.71 — 16 50.00 1.92 6.06
Mysidacea 17 50.00 0.58 8.33 . ‘e .-
Amphipoda 2 25.00 0.07 —
Cladocera 2160 75.00 73.25 66.67 .. .. .-
Copepoda 24 75.00 0.81 — 570 75.00  68.35 69.70
Cirripedia larva 538 100.00 18.24  25.00 .- .. ..
Appendiculata 69  100.00 2.34 — 207 75.00 24.82 15.15
Unidentified fragments — 25.00 — — — 25.00 — —
* 1 no existence, —:existent but could not count
Table 2. (Continued - 15 ) Mugil cephalus cephalus
Month Dec.
No. of samples 1
Range of standard length (cm) 35.3
Empty % 0.00
Total weight of gut contents (g) 0.03
No. of Frequency of
Food items individ. occurrence Number % Volume %
Amphipoda 2 100.00 9.52 —
Copepoda 19 100.00 90.48 —
Plantae — 100.00 — —
Diatoms — 100.00 — —
Gravel — 100.00 — —
Crustacean fragments — 100.00 — —
Unidentified fragments — 100.00 — —
' :1no existence, —:existent but could not count

AFF L AFTOERNPS T I, B, BREE, AEETDEH0.01 g B &7z (Table 2-16).
AFFE, EHIEIFRT LR UTKEORERE, BERESCAREDOTIIIZAZERL LV ES -
i (1986) OB bDEHo7z,

AT7FA 5 AT AIEEREEPICTHEE, TYVARE YR VESZOEARY R
BE LTz (Table 2-17). HHBEIIILBHED L UERE % CTHOBEAEY 2074 D EWEl
AR O AERAEL TV 1 BEDORTH o 7285, FOMEGI6HAIZ D 2 0, WK%
TR IZI_NE S EL39% 2 ED7225, BESTEIDLTI 1% THh 7. AHEITESE,
HENES: (35, 1995), FELTT7H YY) E _HEHEYE~<S (B, 1971) &
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ENTBY, ThHOREICHIFERLE 272, LarL, BEF (1971) dHEIZEELTWE S
FRTVIVRNFERLZZLETELWERELTBY, TOATRLRZAERE 7. ZOR
W L CHREEEIIAHERT CH ) THRAEIL R 7 VY RETE LTENEL 2820
2727, BEEFEABIIBALLZIENEEZONSL. 275 1 I XHEE CEWEMIEL Th
SILE~EY AL 20, BRBEYWOIREAETHAORETHRE I TEY, FiR s o
HEHEENE Ao TwWs, FBREEFIIY FIVEPY BOLDTHE LEEI NS,

Table 2. ( Continued - 16 ) Chelon haematocheilus

Month Dec.
No. of samples 1
Range of standard length {cm) 38.6
Empty % 0.00
Total weight of gut contents {g) 0.01
No. of Frequency of
Food items individ. occurrence Number % Volume %
Mysidacea 3 100.00 9.38 —
Copepoda 29 100.00 90.63 —
Diatoms — 100.00 — —
Gravel — 100.00 — —
Crustacean fragments — 100.00 - —
Unidentified fragments — 100.00 - —
*:no existence, —:existent but could not count

Table 2. ( Continued - 17 ) Semicossyphus veticulatus

Month Dec.
No. of samples 11
Range of standard length (cm) 16.7-44.0
Empty % 0.00
Total weight of gut contents (g) 135
No. of Frequency of
Food items individ. occurrence Number % Volume %
Fish eggs 69 9.09  38.98 1.41
Macrura 3 18.18 1.69 —
Anomura 14 27.27 7.91 —
Brachyura 11 9.09 6.21 2.82
Polychaeta 1 9.09 0.56 —
Amphipoda 1 9.09 0.56 —
Crinoidea 2 18.18 1.13 —
Echinoidea 1 9.09 0.56 8.45
Polyplacophora 1 9.09 0.56 1.41
Gastropoda 66 90.91 37.29 59.86
Bivalvia 4 36.36 2.26 —
Cirripedia 4 36.36 2.26 —
Plantae — 54.55 — —
Gravel — 27.27 — —
Crustacean fragments — 100 -— 26.06
Unidentified fragments - 36.36 — —

+ : no existence, — :existent but could not count
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Favtbr, FavbryOoFArLEEE, HoE TV, B, THHME BEBIY
WEESKRE S, BICEAEFE(HETA2ERSR Sz (Table 2-18). &S (1995) X
EABMEPEELRNAEMEE VALY, HANOEED VL EHEL TWE. BEIEARICR
AL72bDEEZLNB,

TAT; TATOERDLEEZBOICHEEE 7 IESBE 37 (Table 2-19). BEHIZT
NOIZIZI00% % 7. REL L DICEAEMNIHE 225, BIAETI2EOHET L)
Ta - Ho (1986) DIBIHH dD Lo

Table 2. (Continued - 18 ) Halichoeres poecilopterus

Month Jul. Sep.
No. of samples 1 4
Range of standard length (cm) 14.3 10.8-17.0
Empty % 0.00 0.00
Total weight of gut contents (g) 0.10 2.62
No. of Frequency of No. of Frequency of
Food items individ. occurrence Number % Volume % individ. occurrence Number % Volume %
Macrura .- o .. - 2 50.00 6.06 —
Brachyura 1 100.00 6.25 — 5 75.00 15.15  21.05
Ostracoda v o .- . 1 25.00 3.03 —
Gastropoda 15 100.00  93.75 100.00 24 100.00  72.73  68.42
Bivalvia .. o . . 1 25.00 3.03 —
Plantae . . - .- — 75.00 — —
Gravel .- . . .. — 25.00 — —
Crustacean fragments .- e . e — 25.00 — 10.53
Unidentified fragments . e . .. — 100.00 — —
*:no existence, —:existent but could not count

Table 2. (Continued - 19) Siganus fuscescens

Month Sep.
No. of samples 1
Range of standard length (cm) 24.4
Empty % 0.00
Total weight of gut contents {g) 1.13
No. of Frequency of
Food items individ. occurrence Number % Volume %
Amphipoda 6 100.00 75.00 —
Mysidacea 2 100.00 25.00 —
Plantae — 100.00 — 100.00
* 1no existence, — :existent but could not count

LI XS RELICE I ADEAD LEEO AR S N7z (Table 2-20). < ORI ERILRE
b, AXRXAFTA (&E5.8cm, FFE4.5em, KE2.0em) *FELZ. &I XM, (v, B
BEELAETLHEV)EE - HYF (1986) OBMEITH) bDE L7z,

BT ETRA IRV IET AOFALS B A LIS T EHE, h oYk, BEE
A &7 (Table 2-21). FABHELIEATWAS, 205 5O 2 EARIIIERILEED &N



AR BB RO 55

PRAEBLHR L2, 2 EEOEY 4 X132 E6.2em, HES5.4om, F51.0cm & KE4. 9en, &
E1.0cm (BEDSELEBEINERRE Thor AFITHBEEDL100%, BHEK% H57%,
ER%PI00% &, LA L D EVuEELR L. NBROERESY L ERL LV ES -
H (1986) DEMBFICTIEI b DL B o7,

TRV INE Y IONFIEBAEGRI SR, TEROBERN»LBEFL TGRS
72DATHo7z (Table 2-22). IRV INFRITI 07 W HEMATH LA, KBOERES
b MR, WEE, AR T I, MH, BE MESERGNEEYREREEYEES L
WS - HE (1986) OB I D DEEZ LN D,

Table 2. ( Continued - 20) Paralichthys olivaceus

Month Dec.
No. of samples 1
Range of standard length {cm) 25.0
Empty % 0.00
Total weight of gut contents (g) 6.00
No. of Frequency of
Food items individ. occurrence Number % Volume %
Pisces 2 100.00 100.00 100.00

Table 2. (Continued - 21 ) Pseudorhombus pentophthalmus

Month Jul.
No. of samples 3
Range of standard length {cm) 14.4-15.7
Empty % 0.00
Total weight of gut contents (g) 5.37
No. of Frequency of
Food items individ. occurrence Number % Volume %
Pisces 4 100.00 57.14 100.00
Macrura 1 33.33 14.29 —
Brachyura larva 1 33.33 14.29 —
Amphipoda 1 33.33 14.29 —
* 1 no existence, — :existent but could not count

Table 2. ( Continued - 22 ) Thamnaconus modestus

Month Jul. Sep.
No. of samples 2 3

Range of standard length (cm) 10.5-10.9 9.6-11.4

Empty % 50.00 100.00
Total weight of gut contents (g) 0.01> 0.00

No. of Frequency of No. of Frequency of
Food items individ. occurrence Number % Volume % individ. occurrence Number % Volume %
Plantae - 50.00 — —

* 1 no existence, —:existent but could not count
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HINE S RELAAINFAERD S B 1 AESEEMEAET, EAPLLEHO LI S
7z (Table 2-23). SemPl RICHET A L H5E, B, ZEHEBI UL LOBELANDL L
VI &S - B (1986) OFBITIB) bD Lz oz,

THYA S B SHEEIROMES L O VEIKRIL X7 (Table 2-24). @I EE O
BORD X VN RRALHW L. YN AT HIEE, BAE%, ARredx
VEIVEWEBEEZRLZ. A A HEOENERORESINERRHIC Lo THDODLNRTWS
EvHdbgES (1959) OWF L IIELELAEMETRLIZ. TOZEPS, THIAHITES
THFINFHFRMAITPRRFREL ) IHELR T VI LB ONS.

Table 2. ( Continued - 23 ) Stephanolepis cirvhifer

Month Sep.
No. of samples 4
Range of standard length (cm) 12.7-14.1
Empty % 75.00
Total weight of gut contents {g) < 0.01
No. of Frequency of
Food items individ. occurrence Number % Volume %
Polychaeta 1 25.00 100.00 —
«:no existence, —:existent but could not count

Table 2. (Continued - 24 ) Sepioteuthis lessoniana

Month Sep.
No. of samples 2
Range of standard length (cm) 12.9-13.2
Empty % 0.00
Total weight of gut contents (g) 4.41
No. of Frequency of
Food items individ. occurrence Number % Volume %
Epinephelus akaara 2 100.00  66.67 100.00
Macrura 1 50.00  33.33 —
Unidentified fragments — 50.00 — —
++ :1no existence, — :existent but could not count

Table 2. ( Continued - 25) Octopus vulgaris

Month Sep. Dec.
No. of samples 1 2
Range of standard length (cm) 5.4 6.9-9.8
Empty % 0.00 0.00
Total weight of gut contents (g) <0.01 2.68
No. of Frequency of No. of Frequency of
Food items individ. occurrence Number % Volume % individ. occurrence Number % Volume %
Pisces .. .. e .. 2 100.00  40.00 5.88
Macrura i e . e 3 50.00 60.00 94.12
Gravel i ‘. .. . — 100.00 — —
Crustacean fragments — 100.00 — — .. e .. ..
Unidentified fragments . — 50.00 — —

**:no existence, — :existent but could not count
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25 BN SBRIROAE, TUVHAB L UBEBESKRE SN/ (Table 2-25). 7 Bo< ¥
oA IROBBRIED, 12A0~FarbfE, TYEB ISR SR ¥ a8
BABYORESSAEPBREICI > THDENRTWS LI dLEHES (1959) OIMEHITIHD b
DELR -T2,

AVH=Z 5 A HZ 1EAROEA»SHEFIROEBEOABE Si/z (Table 2-26). 1 ¥ H =D
WA S AN, BICEEIRHKEN, H2EOBERBEYWO RIS HEEED DB &
EUABYOMA TH L LI e LS, 1959) 1) bk ko7,

Table 2. (Continued - 26 ) Charybdis japonica

Month Sep.
No. of samples 3
Range of standard length (cm) 3.1-3.4

Empty % 66.67

Total weight of gut contents {g) 0.03

No. of Frequency of
Food items individ. occurrence Number % Volume %
Pisces 1 33.33 100.00 100.00

*+:no existence, —:existent but could not count

savA s 70V A FEBEERTH A Mk - B0 (1962) [Tk AL, suvAidEE LT
TV, A IFATLOMATERTVEY, ANV OELADENERIIEITNL L S5,
T/, 7uVAKBEAEEICAREDLOBEERERL, FOMICHEE, SHE, 7=,
IVYHEEQHBHAMOPBEDI L CHAELTW 2 ET5HELH Y (FEAR, 1991), A/
HEEEEZLND.

AXF ; AXFPEEEEKTHo72. AXFETICHE TCEPHATL (HT - U5,
1962 ; %A - Hb, 1986) T epEEINTBY, ARMEITEVAETH 5.

FUNY (M) 5 FUNY () BZEEEGKTH- . FUNY () AT
EELTWARME, TUVE, JoESER2 XL LCHAETS (K, 1981). #4 - 8HE (1986)
bEBkIC, BNEWSICh =8, 74T ARE (RRT7.8cn) 2 SEBEIBICERT S b 00 %
S Honze@mELTBY, AREITRNEEZLONS.

FUNY (Fkf) TNy (i) IEEEECH - .

1R B ST - B 1T 2 YRR

HILENEDONBEEICETE, HEHEEOEMES Fig 2I0R L7, ZOMBBEBEORO
RS LEREY~DEFEELRL TV,

RIR B AR Tlda2E, HEdEs o B, BE T CIRLVAEIEY - L RS Twi
LAY PE—EOD OS5, BEHEODOE THAE L. KEBYHHEICBVWTEET L8
NS o 72, HRICT R L BREAETIG, ROTHF IS i e aE, 7o,
7 I, SHEISEEEOMAR BRI TV, 2fKWIcASL LI VE, S8, miE
FHULNE L7/NERBEN S CRE SN TW 2, A FREGER T B, T EEGE, =
A 7, 9 A, BEMTABIUANZLRACOAFHE STV,

IV, VM, £, v, 7 3IE BHERPREESHESICERT S KEEY OME
WrlT, BELZMMEPHOTWLEEZLNL, B CGRFEE) FRREREKEICTESL
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FEHL TAEZECRENBYEREL, REREDWERTSME A = CHIBMEGE L £ DO REH
EHOLLVIRREB TS, SR CEPS (A EN 2OV ERENI S I EBE L
TWwbEwz k)., TYHE, 7= WA FTHEEEEFEREEDICR S 2 THZDHAEDR
BWE LTRASINS 2 LARRENT. REBYOTALENEY» S 4 2/ 7EYE, ¥
HAE B LU e, BREFAB LTAIRE, FHNICHEBUIHBTLALOLERS
n5.

AN S O/ TR B ERAEOEHIC L2 L L DI, ThEEYPLTHIIR
FAZEL LIABIOGERENL LT, ARZORYE L THH SN TWAE Z L) 2h'b
na.

Cladocera
Copepoda
Trachurus japonicus (j‘i"i n.d:ull:::a
| Appencicwata | |
Girella punctata Macrura larva
Y Brachyuralarva
Kyphosus bigibbus Postlarss
. . s Fish scals |
Ditrema temmincki Sseates
Chromis notata notata Pisces
Mugil cephalus cephalus
Chelon haematocheilus KONGRS e ———————+
Semicossyphus reticulatus ;\—;K\\\{Q}‘\ — v 7 /// Epinephelus akaara
Halichoeres poecilopterus ‘\\kl\\\‘\\\\gy 27 = ' Fish cggs
N ‘ T e S
Siganus fuscescens }\\\\\I — SR> //i = Macrura
Thamnaconus modestus \\\\\\ o e
— N s - ‘Anomura
Stephanolepis cirrhifer 0. Brachyara
Sepioteuthis lessoniana Polychaeta
Sebastiscus marmoratus | Stomatopeda |
Sebastes inermis Mysidacea
Sebastes hubbsi Tsopoda
Sebastes pachycephalus nigricans Amphipoda
Sebastes pachycephalus chalcogrammus
Hypodytes rubripinnis ‘:::;:;
Hexagrammos agrammus Ophiuxsidea

Hexagrammos otakii Polyplacophora

Pseudoblennius cottoides

Paralichthys olivaceus Gastropoda
Pseudorhombus pentophthalmus ST
Octopus vulgaris Cirripedia
- N Diatoms
Charybdis japonica
Plantae

Fig. 2. Food web among predatores on a rocky shore at the Ibukijima Island in Inland Sea of Japan.

Lines shows the food items for each species, and line thickness indicates the degree of utilization of
each item. Food habits were based on stomach or gut content analysis of samples. The incidentally mix-
ed matters on feeding were removed.

I 00

- G0

< 30 The predator fed less than 8 preys was indicated the line of < 30.

FIONGRIEEOHRE
FONY NTEERREZRD 9 H24, 250 IZHRE L 722 TOKBEHWIZOWTF I T
A EEE A/ (Table 3). ¥ Tidl0en % B S EAEOAFHALTHY, LHEELZ)IO
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F NI R ARAKIISETMEKRTH 72, FOMIZ, =7V 1 RERrL F I ¥ iRA
1, 73U A T 2BELSFNFRFINYRGEADS LGS OHBE SN 28, kR
#5225y AR EMREZ1I2HICHRE L - SKESYOHEMCEANETY 6, AHIIBRB SN2
FINY AT SNk h o,

Table 3. Circumstance of predation on artificially-bred E. akaara after released on September.
Standard length (cm)

Species ~10 ~15 ~20 ~25 ~30 Total
Sebastiscus marmoratus 0[3 o0.41016] 0.3T73] 0.3 [22]
Sebastes inermis 0 [ 1] 0 [19] 0 [12] .. 0 [32]
Epinephelus akaara (adult) .. .- .- 0[1] 0 [ 1]
Trachurus japonicus .. 1 [ 1] .- 1 [ 1]
Chromis notata notata 0 [ 4] .. .- 0 [ 4]
Halichoeres poecilopterus .- 0l 2] 0 [ 2] .- 0 [ 4]
Siganus fuscescens .. e .. 0 [ 1] 0 [ 1]
Thamnaconus modestus 01l 1] 0 [ 2] .- 0 [ 3]
Stephanolepis cirrhifer .- 0 [ 4] 0 [ 4]
Sepioteuthis lessoniana . 1[2] 11 2]
Octopus vulgaris 0 [ 1] .. 0 [ 1]
Charyhdis japonica 0 [ 3] 0 [ 3]

Each value indicated fed numbers of E. akaara as % of one predator.
[ 1 indicated the number of predators.
The length of Sepioteuthis lessoniana and Octopus vulgaris adopted a mantle length and

Charybdis japonica adopted a carapace length.

that of

Lateorabrax japonicus

Pisces

Trachurus japonicus

Sebastiscus marmoratus

Sebastes inermis

Hexagrammos otakii

Pseudoblennius cottoides

Paralichthys olivaceus

Pseudorhombus pentophthalmus

Sebastes schlegeli

Sebastes hubbsi

Sebastes pachycephalus nigricans

Sebastes pachycephalus chalcogrammus

-
—_——

Epinepheius akaara (adult)

Sepioteuthis lessoniana

Octopus vulgaris

Charybdis japonica

Fig. 3. Predators at the reef of

Ibukijima Island.

> Epinephelus
akaara
(young)

The predator fed fishes (include E. akaara) was indicated a solid line, a broken line indicated a possible

potential prey of fishes.
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AIFFETIEEF IO FEAFEEZALSLICT AH7201C, SRFINY GRS LAEY
HWELTW b OBLIUEMEPOARMLEIZLNS D% Fig IR L7z, SHEF IS
WEEHEL COAEIIEE FhorBhuwTABErEaL Tw/-AaEd 7 8, BaE
RAGHE, SOICEFINIRRATIHET 2 MMl 2B 6 BHEFLETHILERD
NE. HTH, BT FENKER, 1990, 1991 ; fEAER, 1989, 1994) BL U7 AU A F (F
NAKER, 1995) 1303k, 74 F A FEIAKS, 1990 ; Bk, 1991 ; EEK, 1990; IIF 5,
1993), 5 2 (ILF5H, 1993), 7oV A (BEHkAkR, 1991) /NEREGORAREL LT
EbhTBY, FIONIRRAOHEZL LI LEHLPATHS.
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FeRHE L RMERE A TR IR, SR R RS ARG RRICE CHILB L BT E 7.
T 72, HHEREZITo TT S o 22)ImIERK, WEERK, RETRZECD, FRERE
RIS BEAR IR CEEE L £,
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