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From 1976 to 1978 we studied the seasonal succession and the food habits
of the gobioid fishes which inhabit Odawa Bay, Yokosuka, Kanagawa Pref.,
Japan.

The gobioid fishes were collected mainly from six stations in Odawa Bay.
Species which were found to be the most abundant were as follows: Chae-
turichthys sciistius, C. hexanema, Acentrogobius pflaumi, Sagamia geneionema,
Acanthogobius flavimanus, but Favonigobius gymnauchen, Tridentiger trigono-
cephalus, Chaenogobius heptacanthus, Pterogobius virgo, P. zonoleucus and P.
elapoides were small in quantity.

Generally the sex ratio of collected gobioid fishes was 1:1, but the number
of female of C. sciistius and A. pflaumi collected was larger than that of male.
In Odawa Bay, most of the gobioid fishes were caught near the river mouth
where the bottom deposit is clay.

Two-year-old gobioid fishes were collected in Odawa Bay; they are A.
Aavimanus about 160 mm in T.L., C. hexanema about 120-130 mm in T.L., S.
geneionema about 80 mm in T.L. and A. pflaumi about 55-58 mm in T.L. But
the age group of other seven species based on the body size dsitribution was
not clear.

The numerous organisms found in the stomachs were classified into the
following ecight large groups. 1) Annelida, 2) Mollusca, 3) Copepoda, 4)
Arthropoda, 5) Diptera, 6) Pisces, 7) Unknown benthos, 8) Others including
Formanifera, Actiniaria, Porifera and Algae.

All gobioid fishes except the genus Pterogobius which are almost juvenile,
were a predatory carnivore, feeding almost exclusively on bottom invertebrates.
Especially, Annelida and Arthoropoda made up a large proportion of the diet,
but other components were variable in importance, depending on habitat type,
season of the year, size of fish and locality studied.
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Fig. 1. Stations were taken from biological and chemical date. Stations
marked ® are where the gobioid fishes were collected, while stations marked
O were not used in the analysis. The oblique line indicates the gregarious
habit of Zostera marina.
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Fig. 1. Stations were taken from biological and chemical date. Stations
marked @ are where the gobioid fishes were collected, while stations marked
O were not used in the analysis. The oblique line indicates the gregarious
habit of Zostera marina.
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1. Chaeturichthys sciistius JORDAN and SNYDER =T EF ¥ 4 I

*Cs:  YCM-P6272, 6275, 6307, 6315, 6318, 6321, 6327, 6335, 6354, 6358, 6365, 6367,
6371, 6378, 6388.

2. Chaeturichthys hexanema BLEEKER 7 /%
Chx: YCM-P6277, 6278, 6281, 6286, 6287, 6292, 6294, 6298, 6299, 6305, 6310, 6314,
6317, 6319, 6326, 6333, 6334, 6341, 6349, 6350, 6357, 6363, 6364, 6384,
6393, 6394, 6404, 6408.
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i

Acentrogobius pflawmi (BLEEKER) 2 ¥+

Ap:  YCM-P6261, 6262, 6266, 6274, 6279, 6284, 6290, 6295, 6302, 6303, 6308, 6311,
6316, 6322, 6325, 6328, 6329, 6332, 6342, 6352, 6359, 6366, 6373, 6374,
6380, 6385, 6390, 6395, 6397, 6400, 6405, 6411.

4. Sagamia geneionema (HILGENDORF) +# '\
Sg:  YCM-P6260, 6263, 6265, 6273, 6282, 6283, 6288, 6289, 6293, 6300, 6306, 6312,
6320, 6324, 6330, 6338, 6344, 6347, 6348, 6351, 6360, 6368, 6372, 6379,
6386, 6389, 6398, 6399, 6409.

5. Favonigobius gymnauchen (BLEEKER) b X 4
Fg: YCM-P6269, 6271, 6276, 6280, 6291, 6331, 6345, 6375, 6381, 6401.

6. Acanthogobius flavimanus (TEMMINCK and SCHLEGEL) <\
Af: YCM-P6286, 6270, 6285, 6297, 6304, 6309, 6313, 6323, 6337, 6340, 6346, 6353,
6356, 6361, 6396, 6402, 6406, 6412.

7. Tridentiger trigonocephalus (GILL) Y= ¥
Tt: YCM-P6264, 6267, 6296, 6301, 6343, 6355, 6362, 6369, 6410.

8. Chaenogobius heptacanthus (HILGENDORF) = % 4
Chp: YCM-P6370, 6382, 6505, 6506, 6507, 6508.

9. Pterogobius virgo (TEMMINCK and SCHLEGEL) =¥ % ¥
Pv: YCM-P6336, 6383, 6393, 6392.

10. Pterogobius zonoleucus (JORDAN and SNYDER) F 4+ #' 5
Pz: YCM-P6339, 6403, 6407.

11. Pterogobius elapoides (GUNTHER) 2 X3
Pe: YCM-P6376, 6377, 6387, 6391.
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YEAR SPECIES
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Ap
collected from six stations.

“L Sg Fig. 4. Amounts of the gobioid
fishes including eleven species

‘ Fg Date were taken in 1976 and

1977, excepting Pv, Pz and Pe

* Af which were taken in 1977 and
1978. (Symbols; Cs: Chae-

“ Tt turichthys sciistius, Chx: C.
hexanema, Ap: Acentrogobius

. Chp pflaumi, Sg: Sagamia geneio-

nema, Fg: Favonigobius gy-

mnauchen, Af: Acentrogobius
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133:7; ‘ a flavimanus, Tt: Tridentiger
trigonocephalus, Chp: Chae-
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E Pe leucus, Pe: P. elapoides. (The
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Wiz 53— o 30 5070 in after.)
NUMBERS

D e ERERICILETE E AEITRD SR BB L T AR TORFRE TR

WEEIRTWET B, ACAERWThBPTH -7
R4 351 % IR B 0 £ EHC B 5 h 2 BB R HR o LR R R OFIRFIC X
DRSS D AVNEFE O~ ERAROBFRYTREL TW5 O Llbit s

T S R REOEREY Tab. 1 WiRLTo #EMMNDOHRER TREFINT
St. 5 AR5 < (B96(EE), MIEROIAM TIXE 2L THS St. 6 (169{EH{E) DY 2
ETh ot Eie s ORERIRAELT - LEER (St. 2~T7) THE S hicipl (T4THE
) D53.0%BIBLTHEY, =vF ¥, F+77, FRAVEOLLLMEZOER
HEFRL T,

EBICBT BELIC R RERCOWTS 22F T v 2, TH Y, AV EER
St. 5 R LT D, St. 6 TLRABRT I EEAY A ERFHEIhic, S ENLIL
STOEETHREINTED, St. 8,4, 7T TREBL T, b2 EE Y v~ EILEN
e WETH B, St 5, 6, T CRPHICHEShI, F+ 77, X501 1978
Fele > TAMET A LoD, FR-AV XY@ St TREFL TV, =¥FEid
JNEFES T AR AR OB ThR\WE L Bhh st 1977, 1978 L OMEICF—ER
o St. 3 TIHEI NI,

ZEEOFEREN N LD~ ERAEOERSHEREL T2 L Bbh 5, W
ADRDHRD St. 51Ie%  OFEHABIICSEFRL TWBHERER -7 Y EEIH



Seasonal succession and food habits of gobioid fishes

Table 1. Number of species and specimens of the gobioid

fish collected from stations studied in Odawa Bay

41

o

o Years | qp o el s | 16 W 8

Species
Cs
Chx 1
Ap 2 2
Sg 4 20 34 1 19
Fg 1
Af
Tt 3
Chp 2 1 8 3
Pv 2 3
Pz 2 1 2

. Pe St. St. 3 1 | st
Cs 7 82 6 ‘
Chx 76 46 15 22 5
Ap 58 93 6 61 6
Sg i ) 11 14
Fg 5 | 10 1
Af 6 65 15 24
Tt 5 4 2 9
Chp i 2 1
Pv
Pz iI; 3
Pe ' St. 5 St. 6 | 8t. 7 10
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caught monthly by a seine in 1976 and 1977.
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Growth of Sg, Chp, Af, Cs and Chx in Odawa Bay based on the samples

Solid-circle scale frequency indi-

cates the amount of collected gobioid fishes.
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Fig. 6. Length-weight regression of the gobioid fishes including eleven species

from Odawa Bay.
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AN: ZIFTh4y (Errantia, Nereidae, Eunicidae, Sedentaria, Sebellidae)
LIgENILY)]
Ao

MO:
AR :

DI ¢
Pl #
UN:
OT-:

RUGE

Pl

F NGV

b

T D s

\

(Gastropoda, Bivalvia)

(Cypridinidae, Copepoda, Nebaliacea, Mysidae, Cumacea,
Tanaidacea, Isopoda, Cirolanidae, Anthuridae, Amphipoda,
Gammaridae, Caprellidae, Euphausiacea, Decapoda, Natantia,
Sergestidae, Alpheidae, Anomura, Stomatopoda, Squillidae,
Brachyura, Ocypoda)

(Chironomidae)

(Gobiidae, Clupeidae, Perciformes)

(Echiuroidea, Doriidae, Foraminifera, Actiniaria,
Sipunculoidea, Ophiolepididae, Holothuroidea, Ascidiacea,
Bryozoa, Porifera, Polycladida, Algae)

BB 2 e LSRR Y Tab. 2 18R Uice REIC & D~ I 35\
THHFBPADLEDDEGIAEL, BRIEFE RTT7 I~ ETHEDHILF 66% TH -
7o AV I DYRPETH IR 25V v 2, TH ERENER D, A2
X, =~ ESPE(1%UT)TRDDHFHL Toleo WAEIX/ N BFIEIC 3613 2 EKHES)
MELTHBT2ETHB IS, MIHLSEBRCHEATLEE L COEFAREL bh
% OC, FIFAHEEEE O EIOE S THEI RS ~ERHEEL B S R S hic, <
Y, AVANE, 2XF Uy, THNLRALDRDREMEOEEL, o ~CRHEHEE ik
LT, TOABWERLEETHD, BREYOF L hoREY O HBMEREIELIL T

Table 2. Food organisms eaten by the gobioid fishes

and their frequency of occurrence.

S Tedwpe |
‘Sp\\\ AN MO AR DI PI UN  OT
Cs 2.5* 10.9 79.9 5.5 0.4 0.7 0.1
Chx 0.2 82 655 11.6 2.1 1.0 1.4
Ap 6.3 60 787 00 01 15 80
Sg | 04 27 9.9 — 0.2 0.5 0.5
Fg ’73 4.0 8.7 — 0.8 2.4 45
Af 3.5 1.4 937 0.6 0.3 0.0 0.1
Tt } 2.1 01 929  — - L4 &R
Chp 08 = 98z = 0.2 0.0  —
Pv 9.4 — 907 — — — —
Pz — — 1000  — — — —
Pe ‘ — — 9.9 — — 0.0 —

* The percentage indicates the frequency of occurrence of food

organisms in all digestive tracts of species sampled in 1976
and 1977, except Pz, Pv and Pe sampled in 1977 and 1978.

* THALE YA R S IEEENE 5T B AT - Jekefiy (1965) 126 - 7z,
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BD, 72T 4 —REARABETRL Tty FTH AL A~ LIETHRENED e
hrbbic, Zofft (A, v I v, Avav, v AvES) oHEBIETS
RS ML~ R I VB TH o7 & W bIREOTHENAVELE Bbh b, =
TFY » 2KEHY (CHREE) OEBERMEMTH D, BEOAERESIFLT7 &~
CRSFARREAIRAD bhic, BB (S48, 1V 28, rv ) avE%) L%
B DA YRBBCFIA I EE OB AN L2 B0 7~ IR DE A
<, FAL T BRBEDIRIXAL ~LDHRTHoTco =V F ERF %3 ) (ZREE
KO A~ERBETHD L &, KRECEWTHRIEINF ) 0L THGHATH -
DR, &) bIBEREANERABRYERO KRB LR THRC b DL
Bbhbe XoTRRETOF R AY ORAMEIYSEIHCETBIDE LI, F+ 7 T1ICD
WTIERE GBS TR TH DI b 2 dvbh b, BHESHEERTT L T,
FERHRBEOMEABTWEROF T, RLIFIAHEE R HRBET KT 5 Mo EA
% Tab. 8 WKL %,
HREDENFRIHD 785> T H80~90%5 I L, Z @itz e 5 + =2,
THNYE, AVAE, =AY, YRAY, =7 Y, Fe AT, FRAVREDLR,
BRI LA O R A2 MO ET 5L, 2 2F Y v 2Ny SR ZAFEE 2 =8, 7T Hh ~ &
T Z7=EL I EAVEH, A~ BRI EAYEE Z7<H, v 3Iik2AHY, =X
EAYHE =, Y=l CAVEOFIANRDOR, 7~EHE P AVEIRED

Table 3. Phylogenetic list of Arthoropoda containing food items with
their frequencies of occurrence in the gobioid fishes.*

; —~— ?PeCies Cs Chx Ap Sg Fg Af Tt Chp Pv Pz Pe
_Food type R , - ,

Myodocopa | 5.99%* 0,33 2.71 3.36 1.00 0.10 0.15 0.12 — 0.87 0.10
Copepoda | 86.21 87.53 83.72 77.42 67.00 93.25 91.78 99.63 13.27 98.38 99.80
Nebariacea - — — - — — — — 0.8 — s
Mysidacea — 0.44 0.05 0.95 0.03 0.03 — 0.03 — - —
Cumacea 5.81 3.75 4.49 6.53 — 2.02 — - - — —
Tanaidacea 0.18 1.32 0.14 0.22 6.00 — 0.30 0.03 1.78 — —
Isopoda 0.73 0.11 2.12 0.70 5.00 0.20 0.61 — 6.8 — —
Amphipoda

Gammaridea — 2.54 5.79 7.11 18.00 3.46 6.09 0.03 66.37 — 0.10

Caprellidea | 0.54 1.21 0.25 1.09 8.00 — 0.46 — 2.65 — —
Euphausiacea [ == == — 0.08 — — — — — - —
Decapoda ‘

Brachyura — 0.44 0.21 1.656 — 0.46 0.30 0.06 — — —

Macrura 0.36 1.88 0.25 0.36 — 0.46 — 0.09 — — —

Anomura — 0.4 — 0.28 — — - — — — -
Stomapoda — — - - — — 015 — — — —
Others AR 0.36 — 0.11 0.22 — 0.03 0.15 — — — —

* Fishes were both adult and juvenile, collected throughout the stations studied from
1976 to 1977, except Pv, Pz and Pe in 1977 and 1978.

** The percentage indicates the frequency of occurrence of a food item in Arthoro-
poda of all stomachs containing food.
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HENBOCEAYTHY, FE EEL A LTI B FOHEANEL Blbh T,
= EF AL IR TOBEIEAT, FREO LD 5 ERENE - LIXFHRo
WY THBA, FREFOMAFHEBE RO~ ERaHL e RETHY, Tt
AVIRER LI 5> T L LEREBGERZED THiewDT, = w3~ LEFOHE
BTHDNE S LG TH %o D THREDOERWEHEY CXB LNV E~EIR X 5T
A7 I8 (0.08%) i, =7 ~EiLXoT= /=¥ (0.88%) RFIHINRTWBD
D~ ERHEBIC IR B Ric WIFERTH 5 oo

A OMEILERC BT BFRBECONTUL L FEO A~ EREEOPRTLXEIETH
bo HRHEAROMATEHER D oD X 5 I ECBEEE D 5o 5 R oA
W HR L TREE R T 5o —BANCBEHEIRS  ofBICFIH S h 2 HERELL,
EEERRT T v b=y 7 THBELD S MLEASY O BEE X o b ok Hik
7 BIWNE ES L I Bl E S > T, ZOMEERL T, PREF O FEEKT
NPATMEER 5D TWBEHE Y O £ Atk ofm > FEHEL, &Ry Fig. 7T ixR
Liles

BEHEZ O 2\ iebh & b MLERSWERO FCREEO ST 5"k walky
ARTHDRIE2IETF v a, FENY, R Y, Y Y, =VF Y, Fe Ik
BRD LI, T a IR EY, KEBY, FRE, SRR S TREN ALY
AL, AR —FTIhTTe AVAELT H -~ L FAFRCECAERIPARED bhic
2, VR BAIL, PRELESERTHEAN I MV LT, =7 ~Eidbotd
BB %%  FIFHT 5 REN GBS Sh, FEL Tho ~EREED 1.56~2.0 f£0FIH
B - oo

ANl Mol 1-aRE-D1 HEl-PIE=-UNRR-OT

Fig. 7. General diet composition of the gobioid fishes (ten species) expressed
in percent of total food intake except Copepoda including Arthoropoda.
(N)---Experimental gobioid fish numbers.
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Table 4. A comparison of the food habits with the growth
stage of the gobioid fishes

Food"\\
_ type

Body length (ecm)

AN
MO
co
AR
DI
PI
UN
oT

AN
MO
co
AR
DI
PI
UN
oT

AN
MO
co
AR
DI
PI
UN
oT

AN
MO
(6X0)
AR
DI
P
UN
oT

Acentrogobius pflaumi
3.6% 4.0 5.2 7.7 6.6
2.1 6.4 7.3 5.216.5

85.7 76.6 71.0 56.7 56.0
7.2 10.1 10.3 14.7 19.8
— 0.4 1.0 8.6 —
— 0.2 0.1 0.1 —
0.6 0.2 1.7 0.3 —
0.9 2.2 8:.441.7 14

Chaeturichthys hexanema

— 0.2 — 5.018.4 34.8 35.3
— 0.4 5.0 3.823.721.7 26.5
50.9 72.7 70.0 78.8 21.1 — 2.9
21.6 10.0 10.0 10.0 23.7 34.8 11.8
27.6 16,4 — — — — 17.7
— — 15,0 — 2.6 4.4 5.9
- — — 1.3 2.6 — —

— 04 — 1.3 7.9 4.4 —

Acanthogobius flavimanus
4.7 0.5 1.0 16.8 40.0 61.4 27.3
— 0.3 0.6 8.615.027.3 18.2

90.2 94.0 89.9 66.4 35.0 6.8 —
2.8 4.5 8.0 7.010.0 4.5 54.5
1.9 0.6 0.6 — — — —
— 01 01 — — — —
0.5 01 — 1.6 — — —

Sagamia geneionema
- - - — 1.3 — 6.7
1.3 0.4 0.1 2.1 1.3 1.0 —

98.0 96.1 93.5 36.4 51.3 38.6 13.3
0.7 3.2 6.259.3 45.8 60.4 73.3
— 03 — 1.4 0.3 — —
—_ - 01 — - — 6.7
- — 01 0.1 — — —

21.1 10.5
42.1 52.6

— 15.8
26.3 7.9

10.5 30.0

30.0 57.1
25.0 42.9

15.0
15.0

15.0

* The percentage indicates the frequency of occurrence of a food item in all
stomachs containing food.
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Table 5. A comparison of the monthly food habits

of the gobioid fishes.

49

Month | 5 p M A M J J A S O N D
Food type —

Chaeturichthys sciistius

AN 20.7* 5.9 1.5 — 31.1

MO — — — — 2.7

(6X0) 34.5 47.4 50.0 54.8 64.0

AR 34.5 46.1 48.5 22.0 1.4

DI ? — -  — 226 —

PI f 0.3 — — - —

UN ‘ — — — 0.6 —

oT ﬁ SRR ) (e — —
Chaeturichthys hexanema

AN ‘ 7.7 26.5 29.0 3.8 50.0 17.0 23.8 85.7

MO 15.4 0.8 8.8 22.0 16.7 1.9 — —

CcO | — 48.5 27.2 49.1 16.7 22.6 28.6 —

AR ’ 61.5 21.2 28.1 21.4 16.7 49.1 42.9 14.3

DI ' 7.7 — — — —_ — — —

PI | — 1.5 4.4 1.9 — 9.4 4.8 —

UN ' = 0.8 = = = e o= e

oT 7.7 0.8 2.6 1.9 — — — -
Acentrogobius pflaumi

AN — 8.4 13.5 1.9 3.6 8.3 6.5 1.9 4.6

MO | — 3.1 1.4 0.6 1.6 16.2 14.4 9.3 7.3

CcO I 89.5 61.3 45.7 88.5 68.2 14.4 71.5 59.3 70.1

AR 10.5 16.6 26.9 6.3 23.5 6.6 4.7 29.6 15.0

DI | — — — — 1.0 24.0 — — —

PI | - — 05 02 — ~— 0.2 — —

UN j = BB = = = = 0.9 — 0.1

oT } — 2.5 12.1 2.3 2.6 30.1 1.8 — 2.9
Sagamia geneionema

AN ! 8.3 — — — — — 1.6° 1.0

MO | - = — 0.3 — — 25 —

CcO ; 8.3 — 82.7 94.4 20.0 28.1 47.2 52.9

AR | 83.8 — 17.3 5.1 80.0 62.5 46.6 46.1

DI —- — - — - — — —

B |- = - 0.1 — 9.4 — —

UN | — 100.0 — 0.1 — - - =

oT — — — - — — 2.2 —

* The percentage indicates

stomachs containing food.

the frequency of occurrence of a food item in all
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Table 5. (continued)

‘Month ‘
Food type -

J F M A

M

AN
MO
CO
AR
DI
P1
UN
oT

AN
MO
Cco
AR
DI
Pl
UN
OT

AN
MO
co
AR
DI
PLI
UN
oT

AN
MO
CO
AR
DI
PI
UN
O

AN
MO
CO
AR
DI
PI
UN
oT

Favonigobius gymnauchen

— 83.3

100.0 16.7

— — 10.0 2.9

100.0 100.0 40.0 96.2

- — — 0.5

- — 50.0 0.2

— - — 0.2
Pterogobius virgo

4.2

16.9

78.9

20.0
20.0
60.0

Acanthogobius flavimanus

Tridentiger trigonocephalus

Chaenogobius heptacathus

J J A S 0O N
25.0 —
— 27.8
50.0 38.9
25.0 33.3
1.6 1.4 36.6 72.2
0.2 1.3 15.4 -
92.6 89.8 40.7 9.1
3.9 7.4 4.9 9.1
17 = — —
— 0.1 0.8 9.1
== == 0.8 —
0.1 0.1 0.8 —
o 23.8 1.2 11.8
— 4.8 — -
95.3 57.1 94.3 88.2
4.7 9.5 4.5 —
— 4.8 — —
19.4
8.3
72.2
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Table 5. (continued)

- Momth |y p M A M J J A S O N D

Pterogobius zonoleucus

AN o
MO 0.6
CcoO 98.0
AR 0.8
DI —
PI —
UN 0.2
OoT
Pterogobius elapoides
AN — e
MO, = —
co 100.0 99.8
AR . — 0.2
DI — -
PI — =
UN = —
oT — —

HILEABWC RO 3110 ~ R BB OR AR e R M & FIBHEML PRE (
FARE, 7=, 22=B)>SBREBY (2148, 1V 28, ¥ v 28 >HEH
Y CHREBR)S>TBE (=2 ) 2E$BR)>= v, F~=28, AV, 5 AavESR
B (~EEOHE - $hF) THoTo

6) MR LMHILENBWHEKDOZEL
BREINTAELEREAEOP T, EREEBOBRIEONRIAY Y, Th ¥, =
Y, FENLDO AT ONTHREIICHILEARYER LN L (Tab. 4 2R),

% A BOGREAIIRE SR/ MERD» BIRAGEOBEELT, FREIX 10mm ¥
&T‘Z%%ﬁ’)fio

AV L TIIAEREER R (20~30mm) 2255k (60~70 mm) B3 2 DicpE
W, BRIEEMY (B.6~6.6%), W{ATNMY (2.1~16.5%), BEBMEZ ©F < BHSE (7.2~
19.8%) DML ZNLIERLHIREINERL TWico —F 2 DB & 13 K Hc BERIE
DHBEFIECH e E R Lo L LBEHIZBA T A HACH > T AL ~EDE
KIERHAPIC B T56.0% & B WFIERZED bk

7 7 o~ X TRRBRIZ Y & AR B O MRS —E O ERIFNC /e % & Z2uc i ind 5 A
AL T, RRHIHE60~70 mm A28 & L CRVEMY O R RIL 5.0% 7318.4%12,
BEHW LR UARTGEIES L - T 8.8% » 23.7% K FhFREMML TV i,
FLTZDHELKFACBEHEO &AWL (78.8% 7 21.1% 7)) whET5 2 L 4D S
Mice LU THIREMHBRED & & A THRNCT h ~E DR TH B AR b 5
A REHEA T0~80 mm [ EOBEEKICHEL THbBTH B, REOE - THRAMI R
I8BDET A~ EDHELEABWHERDFEE DO E DL VX B,
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Table 6. A comparison of the food habits of the gobioid
fishes at the stations studied.
N NSt
Food\ | 2 3 4 5 6 7 Food 2 3 4 5 6 T
type type -
Chaeturichthys scistius Favonigobius gymnauchen
AN 1.6 3.9 12.5 AN | — — 10.2
MO 1.2 38.1 — MO — — —
(eX0) 57.8 49.7 41.7 (6F¢] 73.7 100.0 59.3
AR 30.5 6.6 41.7 AR 26.4 — 30.5
DI 8.8 — - DI - - —
PI — 1.7 — PI — — -
UN 0.2 — - UN — - —
oT —- — 4.2 O — — -
. Chaeturichthys hexanema Acanthogobius flavimanus
AN 4.2 11.83 6.3 AN | 2.7 5.9
MO 3.5 82.5 3.5 MO | 1.5 1.2
COo | 61.2 26.3 — CoO 88.3 88.1
AR | 12.8 20.0 50.0 AR 6.6 4.7
D.I 16.6 — — DI 0.7 —
Pl 0.7 5.0 6.3 PI 0.1 —
UN 0.2 — - UN — —
oT 0.8 5.0 — oT | 0.1 0.2
Acentrogobius pflaumi Tridentiger trigonocephalus
AN 7.4 1.1 5.8 5.1 14.0 AN 12.5 — 7.4
MO — 2.1 6.0 7.3 — MO — — 3.7
CO |74.1 81.9 69.6 70.9 45.6 CoO 37.5 82.4 22.2
AR | 14.8 14.9 10.1 12.6 19.3 AR 50.0 — 11.1
DI - - 3.0 — — DI — — —
P'T — — 0.1 0.1 — P — - -
UN - — — 0.5 — UN - — 18.5
OT 3.7 — 5.6 3.6 21.1 OT — 17.7 37.0
Sagamia geneionema Chaenogobius heptacanthus
AN ‘ — 0.3 0.4 — 0.8 AN } — 4.0 — 0.5
MO - 0.8 0.6 - - MO | — — - —
(eX0) 9.1 84.2 90.6 100.0 53.5 co | 44.4 94.7 100.0 99.0
AR |86.4 14.2 8.2 — 4.1 AR l — 0.8 — -
DT | = == o= AR DI | < s s e
PI — — 0.2 — 1.2 PI 55.6 0.3 — —
UN 4.6 0.1 — — - UN — 0.3 — —
oT — 0.5 — — 0.4 oT — — — —

* The percentage indicates

stomachs containing food.

the frequency of occurrence of a food item

in all
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Table 6 (continued)

<

_St. NSt
Food 2 3 4 5 6 7 Food 2 38 4 5 6 7
type —— — type - s
Pterogobius virgo Pterogobius elapoides
AN | 4.2 AN —
MO — MO -
coO 16.9 co 99.8
AR 78.9 AR 0.2
DI | - DI —
PI — PI —
UN - UN =
oT | - OT | —
Pterogobius zonoleucus -
AN | —
MO | 0.6
co 98.0
AR | 0.8
DI —
PI —
UN 0.2
oT 0.5

AL T h o L A AR E RO BB RS N, £ 50~60mm %
AR E LT~ EOBEIRBEY & TGy OMBERAHIML, BB ofEms
Bl Cuice WABAR/MEREE (20~30 mm) OfETHA IR TW523, BRI
ELRVERGD DRI ~OBE EBED D D L HEE L oo

FEANETRBEFHHMOFIA» R E A ERD BT, AT OMLER S Bd TEL,
BEOE S SR B oo FWHERERI GRS bhvd & Ok fic PigiE-c,
AREFE /D S WRHNCE BRI R < B dh, R 50~60mm % fE8 & L CHERIE
LUt o BN B 2 EANEE D, FENEORBRAF A LERRKRITH BN D
Z DOWEDEIIFKT HEMTH - 7o

BRI X 2 EENEY R OLLIITRD b ERE 2 bhvb,

1 2l A EREBIR  HBRD—EDOMERTH D

2 B & IR FE e it 5 b D

3M: PR & TR EIBLNITRATH b0

47 EOEMCc, —EARHEC % X HERIBMTHNT S L0

5Hl: pEROER T, —EHRRBNC S EHERRAEMCIEDTH L0

T HILEREWEROFEFHNZEL

Tab. 5, 6 IILFHA NI (1976 ~19TT4E) WCHH4E I e ~ R AE O MLE N AW E R
DEMMLECE R o

NEFIES TIOKIRAMEL (12~18°C) 72 212Am 5 2 B &5 E Clk~ERHaEORER
L, hENCEE IR TNB = 728, FEAE, 7h Ll EOMNLERAmEAR



54 Masayoshi HAvAsHI and Yoshiyuki GoTo

RHEFATH o 12y, = 7 ~CIIBEHEE, v €~ CIXBEHEL A0 BEE, 7 7 ~ IR BRI E)
WM - eREIRD Dhic, 6 Ak~ CREEORERI RBI L /ey,
=70, YRALEOLESINTOBEIFES R, HILEASYERSSAZA XD
W EE ey, 9 AEF T OMHEMAIT e 6 AIA BRI D ~ERAEOHILERN
BHEBE TR D PEREZ & D b B TH Y, FRE, BEY, FORE, 4D
¥, REOIATHEERIRTED, 206 ek L&~ CREEO MR
WIRIEELL Tico Ly LIREET) & SUBBOFIBHEERZ ANZE - T 5 01%, = O
WM OBAKF TS H D, WMH L CIBEO RSO EIN LD ThHD, Nl
HilzeF v v a, AV Y, = ~EhRERID6ARCFHAINRTVLEE, khThax
FU v 2D 6 QTR AMBRIIEER O 14 WWHY T 2EELMLEL ED T, TA
PR TSI ORE I D ~ERHRERRA L, HLEPRBEWER S S0 R B
o5 &5 I HADFRD b,
WILEREWERORMO LR, < ¥, =7 ~ECREEND X X 5 FBEMED
AR DI EIIRER BN D E VB b hid - T

8) MR L HLENBEWREBIT oW T

FEWPEDO L Z H TR LI X SE L DEM (St 2~T) kinEoREMTH Y, St.
2,3, 4,61k b T~ HEMDRE TH oD T5 X5 MEBERITHL Tk i
St. 5, THERXWAT 2R OFELY B ZT 2K TLH2bT, £ EREAEDON
{LERBWHER S EROBER R /R T L 5 RflAs W OhRD bl St. 5,6, T L
BRICEBRTHEIFETH22F 2+ 297 h A~ EOREBRMNEBETHL Z LIk, Z OYR
CIRAT 2 PRCHERE L B2 X 0 & OEAAY~OAETESIT 2L T 5 2 & 28
Exbhb, CTHIXECEFRY - TV B AL ~LOBLENBYOERERTHBHL
NTHbBo St 2,4 L St.5, 6 ORMEHERDOE NI DEELRELTWELDTHbD,
A (A972) 1= = e TSRO TELEEGE & A TRR OB oW C R R A
TS B

AL AL EYENEDEERH OB T ~ T[T BT 2 BARBEORER, AL €
EHORAEFEL, V€ CRESRNEOWAERAIER TH D EBbhroT D
(B, 1979), St. 2 BT B AT AL EV EALOWEMEE TS O FRIEC R bR %
MR O \RER AL, FEHRbT ERBCHEZ IR TOAHEROMHEN L HEETE %,

= & O

MR BZEETNEMEC IS\ TL976, 19TTELEhE Lic, BRRERT S~ €H
O (A1 @) OEET, TORERBR» SAFRN & HILENAYTEC L 5 Rkx
BE L 7o

P DFER D D/NHEFIBCHIR T 5 -~ w R A RO 5 BT 08 L oo

LR RRERWERL, PREEELESEL, —’l (FEEK) HBT 530,

=27, =vEad, #XY) (BR), F+FF (BHR)

2% WEAYERAEFREL, FREEELREMEL, AFHBT S0,

FEAE, B RAAE
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H3BE: RBERTAERLE U, BB, REBYDH L AEYERENE L, A
FEHBT %4 D,
T AsnE, =nt, Vol
HARE REYEAEERLL, BUREY, KEDWE SR L LT, —BY (&
i) HBLT 5 LD,
IEF 42
HoB: KOEEBSETARL EHIPDRE), SHARMEYRL, RELIT
Do
AV NE

#t 3
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