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(Eui-In PAIK)
(Pusan Fisheries College)

A goby, Synechogobius hasta (Temminck et Schlegel) was studied to investigate the faod
consumed and the biological change of the food organisms, and the fish were sampled from the
closed tributary and the lower part of the Naktong River, near Pusan, during the period from
November of 1967 to December of 1968.

The fish were sampled from four stations (Fig. 1), the total number of fish being 1,295
and they were grouped and analysed monthly.

The content of the alimentary canal was analysed in three categories according to modified
Nilsson’s method (Dahl 1962) with a slight alteration:

1) The number of each item of stomach contents was counted and the percentage of each item
in proportion to the total number of food organisms is indicated by the letter “N” representing
numerical percentage in Table 2.

2) The percentage of fish which contained any items of food organisms in proportion to the
total number of fish caught in a given season is indicated by the letter “O” representing
frequency of occurrence.

3) Dominant groups of food items were selected and the percentage of the number of each
dominant jtem in proportion to the number of the food organisms belonging to the dominant
groups is indicated by the letter “D” representing dominance.

All food organisms were classified in 50 food item categories and then they were grouped in
13 main groups (Fig. 2-1), and they were further divided into 1) obligatory bottom animals,
2) organic drifts and 3) actively swimming forms; according to the conditions of the animal
communities within the habitat.

Since the majority of its foed was composed of the obligatory bottom animals (94.6%), the
fish appeard to be a typical bottom feeder. And the dominant food organisms of the fish is
generally determined by the local composition of the benthic fauna within the fish habitat. And
their seasonal rhythm cccurs among the food organisms in the stomach by the biological interaction.

Locality variation in the population of the same food organism occurs due to the difference of
food organisms in the habitat of the fish at Seonam and Garak, and at Seongsan and Hadan the

condition of the niche for the fish in the both regions seems to be the same since the composition
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and the seasonal variation of the organisms were the same.

The results may be summarized as follows:

1) The goby mainly feed on the animals of bottom fauna, and the food organisms are deter-
mined by the food compositions within the habitat.

2) Seasonal variation of the stomach content shows the seasonal rhythm due to the biological
variation of the population and their interaction.

3) The goby shows no preference on specific food, and the food is composed of a variety
of animals.

4) Major food items of the goby are Polychaeta, Palaemon modestus, Isopoda, Gammaridea,

Insecta (nymphs and larvae), Ilyoplax deschampsi, and Paratya compressa.

5) Logitudinal succession on the population of the food organisms is apparently recognized
within the community of Seongsan, Garak and Seonam.

6) The goby begins to descend toward the estuary and sea around April when the water

temperature reaches 20°C, and they begin to return to river waters in September.
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Table 1. The Number of Synechogobius hastc Collected from Four Localities and the Number
of Stomachs Examined

Seonam Garak Seongsan Hadan Total
Spring 68 153 61 82 364
Number of Summer 75 87 162
Stomachs Examined Autumn 179 118 344 13 654
Winter 24 67 19 5 115
Total 271 338 499 187 1,295
Empty Stomachs 20 49 158 51 278
Stomachs with Food 251 289 341 136 1,017
Percentage of Stomachs with Food 92.6 85.5 68.3 72.7 82.3
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Table 2. The Stomach Contents

Season Spring

Locality Seonam Garak Seongsan

Percentage of Stomachs with Food 97.1 73.9 100.0

N 0 D N i 0 ] D | N | O D

Obligatory Bottom Animals
Annelida
Polychaeta 0.1 1.
Hirudinea -
Stomatopoda 0.6 3.
Mysidacea 0.9 9.
Cumacea —
Isopoda
Anthuridea — —
Flabellifera 17.8 56.1 28.1 1
Asellota -
Amphipoda
Gammaridea 2.2 10.6 0.2 0.9 —
Caprellidea — - - - -
Decapoda (Crabs)
Camptandrium sexdentalum —
Ilyoplax deschampsi
Ilyoplax dentimerosa —
Acmaeoplenra parvula —
Hemigrapsus penicillatus —
Decapoda (Shrimps)
Palaemon paucidens
Falaemon modestus
Latreutes laminirostris
Spirontocaris propugnatrix
Crangon brevicristatus
Neocaridina denticulata
Paratya compressa
Leptochela gracilis
Penaeus japonicus
Nectocrangon lar
Mollusca
Parafossarulus manchouricus
Corbicula elatior
Mytilus edulis
Firpura clavigera
Arca ocellata
Tapes japonica
Echiurida
Insecta (Nymphs and Larvae)
Diptera, Tendipedidae
QOdonata
Trichoptera
Plecoptera
Organic Drifts
Insecta
Diplonychus japonicus
Sigara substiata
Macroplea japonica
Hydrophilus affinis
Coccinella axyrinis
Actively Swimming Forms
Carassius carasstus
Acanthorhodeus asmusst
Pseudorasbora parva
Culter brevicauda
Anguilla japonica
Flatycephalus indicus
Acanthogobius sp.
Salanx ariakensis
Unidentified Fish

23.7 — —
8.3 3.3

54.2 26.7 68.4

\

Y
REEY

P
F1]

38.6

=2}

FLT T el

=t
<

[ I O B A I

—
>
3
0

R
R
NS

Lo

[S+]
-
w
<
w
[y
.
(=)
=
< S

]|
P2
BAEN

-~
|
w

[=

FTTTT Tw

w

[ I O B P

[=]
[ony
—
o

FEEET
FrErrnd
P

PLEbT

w

ord
O
o

Y
Ll
| %o o

S

44. 4

=
H o w0

1T
Pl

LT
P
Pt
LT
|
1T

L
'S
-
[o)

Lre
=
= Q0 =
I
w
ot

“ig

1E 1 Ra5
IS5
AN

EEEEREEN
EERERERE

13.3

o
&
o

I
l



2450 Ho| 24

of Synechogobius heste
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Table 2. The Stomach Contents

Season

Autumn

Winter

Locality

Hadan

Seonam

Garak

Percentage of Stomachs with Food

Obligatory Bottom Animals

Annelida
Polychaeta
Hirudinea

Stomatopoda

Mysidacea

Cumacea

Isopoda
Anthuridea
Flabellifera
Asellota

Amphipoda
Gammaridea
Caprellidea

Decapoda (Crabs)
Camptandrium sexdentatum
Ilyoplax deschampsi
Ilyoplax dentimerosa
Acmaeopleura parvula
Hemigrapsus penicillatus

Decapoda (Shrimps)
Falaemon paucidens
Palaemon modestus
Latreutes laminirostris
Spirontocaris propugnatrix
Crangon brevicristatus
Neocaridina denticulata
Paratya compressa
Leptochela gracilis
Penaeus japonicus
Nectocrangon lar

Mollusca
Parafossarulus manchouricus
Corbicula elatior
Mytilus edulis
Pirpura clavigera
Arca ocellata
Tapes japonica

Echiurida

Insecta (Nymphs and Larvae)
Diptera, Tendipedidae
Odonata
Trichoptera
Plecoptera

Organic Drifts

Insecta
Diplonychus japonicus
Sigara substiata
Macroplea japonica
Hydrophilus affinis
Coccinella axyrinis

Actively Swimming Forms
Carassius carassiis
Acanthorhodeus asmusst
Pseudorasbora parva
Culter brevicauda
Anguilla japonica
Platycephalus indicus
Acanthogobius sp.
Salanx arickensis
Unidentified Fish
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of Synechogobius heste (Continued)

Total

Hadan

Seongsan

Garak

72.7

68.3

85.5

Nlo[Dtho!D

N\OlD

Seonam

92.6

D

(97. 4)

Hadan

100.0

N|o|D

Seongsan

84.2

N|o|D

{93.1)

(95. 0)

(92.9)

—
2

—

NOS RN
(e R =

o
S
—\

o

N
1_62_
M e
[a\|

N SS
<t

I

—
SHhl
[=)

<
S
o0

46.3. 68.8 49.0

a0~ &
00 <

o0 Oy <
<+ S

0.4 1.7
4.5 15.1 24.6 19.6

13.0 20-0

14.8 18.8 15.7 17.4 20.0

.7 799

3

1.0

21.7 20.0 38.5

seln
S S
—
e |
Sd S
o
<
L

.....

LI
LISTETER

21.2 2.8 8.1 3.4

[(e R R e Ror i o]

.....

6898

DO N 6341
.....

OCHHOO INEAE

™ ™
—~ =)
™ @
| ]| ®n )@
I} o S
)
] )RS e
1 88 s
o
)
[ e I
L) S
i) —
s B B B
©
\v4
~
%
~
Flhirrrrigs
DS
SRS
Frrrrirrres
3
— N
20
15
I52]
ot i)l
LR
~
S N I R
o i
o

A3S N

—_SS —

S = = 30

SS > 30

Frrrrd

Pl

FIErrTd

FLErhbd

P

FLrrrid

SIS

~ |~
S DS
|0 |
S S

(0. 4)

669_

Qe |
SIS

0.9)

900_
Relles i

902_
S
i

8
(0.1)

t~ D 00
R AN E)
©

— ot~
WSHS
3 \>4

I
P

L1l
1L

—~
=)
$
W | -
NERR R RRERRE A
™)
LErtL trrrets
—~
(&)
3
Memm | || MmO |0
SSSO S S SSn @
N | | AHO o
SSSS S S IS8~
N AYAYS N7
—~
o~
€
0 IS IS el I I Bl B
ST S N NI
—
ZISIZ 212111218
@ S @ S 'S S
—_
%)
8
__2__ 0404__626
— NOWS A=
[ =] =NoT| |5
=} coog SIS
O I O A I AR O I
PP et
A N
© ©
[ N A B O A I B I
— -




2 2L 2y AE xd(35° 13 N, 128° 56’ E)o.2 724 &
Zo] v E-4EA F01A FE AA ANE ol Fx, FHFY A4
-
=

2 MY 28 A5)ste HE A FA 2Rl g A
o}

7 24 AL 5~6m°]£{1 on AL gng AHEQ 27
ZASE o] A AAL §r]Fe] AL Meow EAH o e Ooze
A2 VR 2 Alo,,igm], Aol AL 7 FARE WHIE(Sandy

Mud)z o Fol2 2 AA} F8 Fo e ¥z Ase g,
A (Bl o2 AT 2B 37+ A4FE(Bottom Animale]
Ade] B AR £2E F3 gdeh 29 Welk FF oF 200mo]
A9t B9 9%o] A Hoop Netz 313 st eh.

2) 7% A9

A ANE AR SR Ader, dHE AWYrE A2 A
M oby B FRE L FAL glod, o] A AL BH
Y)EE el X F4L 6m Wejold, e F o 500m A E|

= o] 3 4] Hoop Net® A st}

Fig. 1. Map showing the localities where

Synechogobius hasta was sampled. 3) A4 =Y
A : Seonam B : Garak C: Seongsan AAF a4 e gz, ARy & 2585 25
D : Hadan =} 3 25 S =] o ok = ol
1 : Daedong Flood-gate 2 : Seongsan YAk FEo2 Aste FAde Bl kA A7 i
Flood- gate 3 : Sea =gk}

o] AL FF $d0 24 dut Adsk e A4 dovh, FEF Agen vy I AA YL gA
o]

orch, 4418 7~8m, Z-EE 600~900m M EE A WL ¥ Fol A el FE7F TN AL 2ol 2 gl
T e XL BEWD(Muddy Sand)® 53, o]F ¢4 Hoop Netz A3 stgict

1) s A9

24 dE duzd, 99 34 Adae 2 $FE AFEEFig DA 2este] WHew 45T EF
8 7 Aoz, AR A4y AFL wo} ARFEE S ol T 13.7% (1967 54 ~19681 59), I
28.58%) 5] Al o]n, Zolx 2m W FieE Too] HR 701" 700~3,500mE o] & Y-& R go|
o, B2 w2 F FALY AL 2d (Sand) 2 HI A4AFE o} F& AqelAE AF(Clay) ez "} o
g A AR Fen A3y

Eoso 4AAY $44 o524 T4 BE (Feeding Activity) & o]¢ 43t Table 264 2
Hol4EY TR BuGd WHA4 B 4AsE, deldEE 9 S ANz gr FISY S
A9 82.3%(Table 1)8] ¥& Aoz HolE of ofF¢ A4 UL ¥4 &Fo] FAstche AL
ek

o AEE o BE AN WA FHAEZEE] dod R TFEL AAT BF 94.6%7F Obligatory
Bottom Animalgl Ao & Hol FuE.L A3l Bottom Feedero]v}.

o] AL %Ak A A o] Fl Grayling (Thymallus thymellus) 53+ 5 53 A& W2 9l o = (Dahl 1962), o]
9] wo|g B0 ubyg o o] o] Atk Habitate] Benthic Fauna®] Local Compositione]] ]3] Dominant Food
7t RARH L gt



TOTAL

AUTUMN

WINTER

SPRING

SUMMER

2R He] 24

SEONAM GARAK
o I
30 30
io 10
1 D N ’
abec ef hili m a ef hil m
90
1
60 1 60 .
30 30
o to _
] 1
obcdefghij 1Im a ] hij m
60 i 60l
-
30 3°[
to 10
i ﬂ )
e et hi m a ef hili ™
30‘ |
|O‘ ]
| )
abec et hi Im et hi m
SEONGSAN HADAN
30 30
10 to
1 1
a ¢ efgh kim o cdefgh tm

30

SEONGSAN HADAN
60
30
cdefghijkim

obecdefghi I

60

30 30

0 o

| !
a cdefghij Im a e gh

30 30

10 10

° h o ef h
60 60, ’_I
30| 30
10 10
| HITh D
| e S0
g ¢ e gh 1 abecdefghi tm
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variation of tho stomdch contents of Synscrogobdius hasto
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Pusan. The ordinate Is on a square root scale.
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