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Diets of the Rock Trout, Agrammus agrammus, in the Shore
Area of Tongbaeksom, Pusan
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(Received March 20, 1986)

Diets of the rock trout, Agremmus agrammus, in the shore area of Tongbaeksom, Pusan over the
period of July 1981 to June 1982 were studied, Specimens were sampled by angling. Stomach analysis
showed that the rock trout fed mainly on epibenthic food in the littoral zone along the coast of
Tongbaeksom, The food organisms of the enviornment were studied by means of underwater sampling
around the angling area for this study. Although the food items of the fish changed slightly with
season and age-group, main food items were Amphipoda (Gammaridae, Caprellidae) and Isopoda
(Sphaeromidae, Idotheidae), This suggests that the diets of A, agrammus mainly comprised epibenthic
food, Food diversity increased with age, The fish almost consummed on smaller food in size, but
had selective predation according to food size, i.e. on larger food as age increases. These data provide

additional support for the importance of the detritus-benthos-consummer type food chain.

BBl BT FEA AR 2, K@
FH ARl AT el 4B AN Fesel
94 @,

WREIERRS o] (oo web)sl TzE
WHEBBLNER 44 21 ¢824 A4
& AFH Foh K FEE woloE hOSE T
REBEERS Hel @ R fR &

FF E

el v) (Agrammus agrammus)y F el v Fle] 4
e BREREEEREZA Ve dt 244

xeivle] =gk HEEA s 28 = AL Jordan
and Starks(1903)¢] Z¥Hel BE ®2x:rsk =k o]

FUES &b AT FERAE AB1944)Y &iE Wi E BT MRS oAy f3 Hied =R 4+
s, WA ENEE Beme, Miaesy TR el

o] #HfER B¢ R1E 5 5 Yok Rifde .

Kanamoto(1976, 1977, 1979a., 1979 b)e] o8} 4% EH ,:7'% jjﬁ

BET, 17E), £EERX, £, At A% —#E BUARIRSE : Apizzel wigde] R xeiv] AEEES

o F#EIT AAsld e, .28 o8 {ER

SUERE 94 A4 9o} B Wi &
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Fig. 1. Map showing the sampling locality.

B IR Bl RS BB ERE 4 (Fig. .

o) WRMEMEE o B el EAREL FEITA
2R R ¥ o) (Perineris vancaurica tetradenta) 2} v}4]
AR B o) (Marphysa sanguinea)d w72 T k2
o} Wil fsel 19814 7A ¥ 19824 67
A gA 1~2E4 BEIRED . RSEEHE KEBR
ggpret A—8 A A Y EEE EE F A
B A 1x1m HEE(quadrat) & & A BEsh
o FAREREL L

EARE  EAAEE B 54 102 TEPE
Vo) & 50cc $F8 FAVI A BEEHT A
AR, REEH BHEA fAstn T SHILKE
KE RENBHENY HREE S HRER
AR e EmAL ZA ZR(mm), BEMHE A T
o, #%sted Hel #EE ety AEEE AR
st v T8 s By Ol 54 %A
2 23 vz st BRsmE SENCh TE
A BRape Aot A BRBIEMEECIE
x10) ez A4 BB BARY e BAEY
hol = EAA Y 80T BES A doth R
oA iRRE AL 5% TE@dl HWS EEd F
BIAEAS KEEZFSEEBES St 133
1x1mm 3 (sieve) 2 A8 BHAESAS RED
mEay & ERAHIA A8 HRsA S F
A, AAF & wded fdkste EHsSTIL

shoks] o] ARZRS SHTERAA BRisd .
BRame A 29 o] 45 B FEEEM
BB ¥ RS EEEe R st FHHge @A
AFge A BREWY S 98 A8 A8 7
A BEGERL, S5k, BHE BEE GER
o} ERSY F AR Y H¥el] £4 A bl
EEES Hol 489 =7 (He] e F3DE
#Astd 23 vhek ERAmAA 23 sel 4EY
HEE=A Jebd JBERCS. aelm, FHE B
Mzl QA & EEY =el 484 BE =27
2 zEstd Vel AL, ol F s & Hel 4
= BEC HEAES A4dstds £ Wl AE
o] HIBAR S Synidotea laevidorsalis 1B} 7
32 2% nly 48 82 sl keldd dE
£, Caprella sp. 8] 24B7}t S. laevidorsalis 1%
2e 235 AR, Coprella sp. 48R HIBAR
27} A}, S, laevidorsalis & F# o 2 3 AL, o]
o] /AU A KA o227 A ¥ ¥
A, BrapdA HAske ARE 27 A
o]},
RS 1ml S 2 pde] AAA KR 100ml
W AAR G B gt PAkAERRSE WERh
pEpERE AR &Y #BE Y = B
Ql 109m 9] HEHEE Agste 3% - £(1983)9 Fi
Eapo n HEstelch. HEe B £l #el
we} 0 MRS O BB, URES LIRWE, 2WEFS 28
B JMES JMTL 4REIS AREoR K& FlEI
o},
e c AR Bibel e} o= S el A
2o Bt A Fastestes lev(1961)8] R
BHE)ZA AEsdt 5, BARDAA BEBE
o MRS . B A BE i MRS pet
3,

LTk
PTorit b
o),

oo] 4B HHE : =Arlt REDA G2 A
Agte do] 4B LERS Miksty AN AR
ol A AR Ho] 4 E2) SRS Shannon-Wea-
ver Index H’ (Pielou, 1976),

S M log, T4
H = —-"25‘1 W logg N

24 deigrh 474, S Ne BRAESAA
g Aol AEY MEEES REMEK == %
Bolw, m = BREpIA 22 Al 4F 7 H
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K1 SHA wRd BEE xwlv] Agrammus agrammus®] o o] Q5

o ARE =t f8elY. 2da SBEE T
Ashe 840 WERS HBEL Margalef 9
EEfEg DGR, 1978),

S—1
L
D—-logzN

¢} Pielou(1976)] &gy J!
J’:'———logz b.

5 Agsigdel. D' xeEvlsl HRste 2] AF
o] B H(species richness)E Jebil = B EA 4
S9m, J'e xdHst RS & BEEY e 4E
L Jdr AEE HEA FAgstert: Vet 8
BEA A3

o] A& BEE: x=Hv9 2|24 # HWE
b AA ke w5 &7 Astd BRAED oA
% BEY EEET Al4dstgw, HEEE Windell
(1971)8] EEERHUL).

24 dehddth. 474, Nz 2EAL#) §K
el A 2R Hol ABY MEEN T MAR
o, mt Nt B 9 MM EE Aol
ez, Fo &EAREH D, fix F i 2ol 4
T B it BAEEA A A Bt R @
ABEREoOl

wol 4% WHE : AL} AP0l wphal @t
sl BEshs Hol AEY @A o= FEel
A% kst A9 Morisita  THERMES B

Table 1. Date of catch and number of speci-
mens of Agrammus agrammus

from Tongbaeksom, Pusan

Number Number of Range of age
Date of catch of spe- empty at catch

cimens stomachs  (ring group)
July 21, 1981 45 1 0-3
Aug. 14, 1981 16 1 0-3
Sept. 20, 1981 38 2 0~4
Oct. 18, 1981 64 9 1-4
Nov. 28, 1981 39 8 1-4
Dec. 28, 1981 11 3 1-3
Dec. 30, 1981 12 3 1-3
Jan. 31, 1982 15 1 1-3
Feb. 26, 1982 37 1 1-4
Mar. 21, 1982 48 -2 1-4
Apr. 25, 1982 42 1 1-3
May 23, 1982 53 0 0-4
June 12, 1982 38 2 0-3

g Horn o] HEHEMHB(COE A& = (Johnson,
1981). &, S& @B XN & XEIA BE Y
HE% = SFBHERL Y& YR\ EE i 9
HEY == AEEREE 4

2% XY,

Chm it

XSI Xi“‘i Y2
=1

olet,

mo] &L K#FFo] amphipoda, isopodas]ti.
ol Hol 4EY 2/E 0.5mm iFI 2 £Fo] A
AR S A EfChead) o] A Eff(telson) &
742 Pk, FRRDe 24 BEAR#: ME
AR% 4588 7 EEE /Ml BT BRI 4248
o] =} (Table 1).

A H
reiu] A agrammus = IREEREREE SHZIA

BB Bl BEY BEA Yadd #ase
amphipoda, isopoda & F2 HHE&stz gtk

SERaRY Ragd A L Hol 429
HEAMEE = 12, 794088 oH(Table 2). HPyAlY

I B A EMEST A1 sl S 3L Gam-
maridae 24 o9 ML EHEH] A 66.3
%93, BENAE 70.6% %}, Gammaridae o
o2 (HEEES d3le]l #wd L, BAEHIAE
Caprella  sp, (15.0%), Polychaeta(3.7%), Dyna--
mene sp. (3.5%), Synidotea laevidorsalis(3.4%)9]
JEel 9l 3z, BifEs] A= Polychaeta(10.7%), Gastro-
poda(8.4%), Synidotea laevidorsalis(4.7%), Cym-o
doce japonica(2.0%)4 JHeIR+h A, BHEY
A E ABEERMLEA S Gammaridaest 713 #E
e+9 3.(26.8% ), Gammaridaes] o}e] S, laevidors-
alis(22.5%), Reptantia(15.4%), Cymodoce japonica
(9.1%)4 Mgolet. whelA), Gammaridae & {FH5%
gol AR A= BAAE =aAldA AR Fo
@ Holst Hu 98¢ Ttk
FHH 2ol AE : ERKE AX4 £d Bo] HE
Hx e Heo| 45 Gammaridae g=h, 23|,
9Ho| = Caprella sp. 7} Gammaridae ¥t} 1t} ko]
Bfe g o (Fig. 2).

AEe 2 ¥, Add =el ke ol YA
ut Gammaridae 8} S, leevidorsalis 7} B PRy &He) 4
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Table 2. The composition of foed items in the stomach of Agrammus egrammus and in
the environment of the shore area of Tongbaeksom over the period of July 1981
to June 1982

Frequency of Stomach Environment
Food item occurrence
(%) N % R. V¥(%) N %

Amphipoda

Gammaridae

species a 95. 6 691 5.40 2.4 314 1.64
others 98.2 7,790 60. 89 24.4 13,196 68.94

Caprella sp. 75.3 1,917 14.99 4.0 76 0.40
Isopoda

Cymodoce japonica 29.9 213 1. 66 9.1 374 1.95

Holotelson tuberculatus 15.1 63 0.48 2.9 84 0.44

Dynamene sp. 46.5 451 3.53 2.1 60 0.31

Dynoides sp. 0.07 15 0.12 0.1 42 0.22

Sphaeromidae(unidentified) 7.8 166 1.30 1.1 23 0.12

Synidotea laevidorsalis 50.0 441 3.44 22.5 896 4.68

Cleantis planicauda 1.6 9 0.06 0.4 21 0.11

Cleantiella isopus 6.0 27 0.21 1.3 41 0.21

Cleentiella strasseni 0.05 3 0.02 0.2 12 0.06

Idotheidae (unidentified) 5.7 42 0.33 2.3 78 0.41
Cumacea 1.0 4 0.03 0.1 11 0.06
Decapoda

Reptantia . 13.2 67 0.52 15.4 122 0.64

Natantia 2.6 5 0.04 0.3 14 0.07
Leptostraca

Nebalis sp. 8.3 176 1.38 0.4 0 0. 00
Polychaeta 60.0 472 3.69 7.1 2,046 10. 69
Mollusca

Gastropoda, larvae 8.6 48 0.38 1.7 1, 609 5.79

Patellidae 0.03 2 0.02 0.1 6 0.03

Mitrella burchardi 0. 05 7 0.05 0.2 489 2.56

Pelecypoda, larvae 2.5 19 0.15 0.1 42 0.22

Mytilus edulis 7.0 25 0.20 0.1 47 0.25
Pycnogonida 6.2 33 0.26 0.1 0 0.00
Chitons 3.1 10 0.08 1.0 21 0.11
Fish eggs 14.1 48 0.38 0.2 0.00
Invertebrate eggs 8.1 28 0.22 0.1 0 0.00
Unidentified 4.0 22 0.17 0.3 17 0.09
Total 12,794 100. 00 100. 00 19, 141 100. 00

* Denotes percentage by relative volume “Synidotea laevidorsalis equivalency”, the number of S. laevidor-
selis estimated to equal the volume of an alternative food item.
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AUTUMN(b)  WINTER
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[

Pycnogonida |
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Fig. 2. Seasonal change of the food items in stomach contents of A. egrammus from Tongbaeksom
over the period of July 1981 to June 1982. Open figures show composition in number and
solid ones in relative volume. Circles indicate minor species each being less than 0.5%.

i wrd 1k ARSI gdda, DSt Hel AE
o] Falg AlAd wel BEPHS. F, Gl Com-
odoce japonica, 9P )= Caprella sp., 22l3 98
& BAE AEAA AL7AE Reptantiash e
e A= ska ol

ARE Hol AEe] HBEE unw(Table 3), &
3 95(Cr=0.536), AL 98 (Cr=0.587)Mel &
BHEES ok, Mg B BREE 24 AL 49
E3 A& el A =H(Ca=0.993).

Table 3. Degree of overlapping expressed by
Horn’/s index between seasons on
the food items in stomach contents
from Tongbaeksom July 1981 to

June 1982
s Autumn Autumn -
Spring Summer (2 1) Winter
Spring -
Summer 0.979 -~
Autumn(a) 0.536 0.670 -
Autumn(b) 0.894 0.941 0.834 -
Winter 0.991 0.993 0.587 0.906 -

Autumn (a) means September. Autumn (b) means
October and November.

BB Hol 4E T FREY HRARDAA
AREMEL7 713 2 Ho| ¥ Gammaridae
4 o} (Fig. 3).

Caprella sp. ¢} Sphaeromidae = {K4EEEN A &
FERpEoz REYTS EREEREL Boste ©
S 2.9z, Idotheidae, Reptantia 2] 5. Polych-
acta £ WERBHLE 243 BMste F4F 24
o xeEinl o] SEEREE Ml SlelA Ho] A& Ak
BEBEY 0~2RE(CL=0.598), O~3@E(Cr=
0.571), O~4@F(Cr=0.551)H] & okm, T
ERBNY TS E3ch(Table . o3 Hm &
BEHEY 29T Ads g

BHAEEAA & el 4E] AAste AHE &
fel E@Az 2 (Fig. 4, =Nv] SEffel Fi
el wel ERARHAA A st K el Am-
phipoda = 743 3, o]}t vke] = Isopoda ¢} Poly-
chaeta = &ASA TPt W, =elo] 5 2
8 Hel JE EEEEHEC=0.985)E Eskch

BEE  REEpS EARY B = AES
A" $B(L(Fig.5)E ¥4, Gammaridae = &3} 7}
<9 10, 1174 B A 2ot HERRBAHY B
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L0
w0 e e T
Eég |
= L 1(n= =
= 30 Age 1(n=136)
B_'l —
0F Age 0(n= 32)
0 |r_llnl—;4lm14LTlTLm41mlml?J
o) =% )
g2 7 8 8 £ 2 § 38 ¢ F 8 %
= -E _&" i .o E % S £ g 8\
g g B’ &g = 8 13, © = e
5 J % = g & & = 2‘
A
Fig.3. Food items of 4. aegrammus by age groups (year) from Tongbaeksom.
Table 4. Degree of overlapping expressed by

Horn’s index between age groups on
the food items in stomach contents
from Tongbaeksom

Age 0 1 2 3 4
1 0.775
0.751)
2 0.598  0.985
(0.587)  (0.947)
3 0.571  0.960  0.987
(0.569) (0.887) (0.980)
4 0.551  0.916  0.924  0.925

(0.548) (0.584) (0.808) (0.854)

Figures in parentheses indicate the overlapping in-
dex by relative volume,

BEMEIL7T Zokx 3, Ceprella sp. = Bigel A B
o RS A9 EREERIEAT £h 29l &,
H, Bl HRgy Mo Ho] 4E9) EEEEN
Ex 7bgo] HAnl delxzm 1 48 AdAE &
okr} (Table 5).

F B (positive) o2 fFAE Ho] HEL
Catrelle sp. §c}(Fig.6). Gammaridae = 23} 712
2 10, 11734 BEHe: FAgsgdod, o233
9 ¢l & BB K (negative) ¢ 2 A= qlvh. Cymodoce
jatenica, Holctelsen tuterculatus %] 3 polychaeta

£ /A 4 BEfmeE HASNE ¥ o4

PERCENTAGE
{ Relative volume)

AGE( Year)

Fig.4. Percent relative volume of food items in
stomach contents by age groups from Tong-
baeksom.
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Sl SUA Pyl BESE wd v Agrammus agrammuse] ol 4 E

SPRING SUMMER AUTUMN(a) AUTUMN(b)  WINTER
Gammaridae Iea——— |
Caprella sp o
Cymodoce
I
orsali
sp 1
Reptantia A
Polychaeta
Gastropoda . ] .

0 40 0 40

80 0

0 4 80
(%)

Fig.5. Seasonal change of the food items between the stomach contents and environment from Tong-
baeksom. Open figures show composition in stomach contents and solid ones in the environment.
Circle ones indicate minor species each being less than 0.5%.

Table 5. Degree of overlapping expressed by
Horn’s index between the stomach
contents and the environment with
seasonal change from Tongbaeksom

Autumn(b)
0. 395

Autumn(a)
0. 466

Spring

Summer
0.897

0.967

Autumn(a) means September. Autumn(b) means

October and November.

D& ARG A BENLE Badc)

SHHRE xwA vt A4E] Wt WA Hol
A=Y BEE 2HARFi 7). 0RF] A SRES
2 RER we He] Y BEEHS HEEs
A BINPar, SEE A ARBOE KT wet
Ae Bol 429 BEKE B4R D, HEEE
Bimgl =

BEE  EESEEEEJA Gammaridae X &

o SPRING & SUMMER ®| AUTUMN{a) AUTUMN( )
1.0 T W T T T T T T
] a
w] N
= Y
3
= 0 . N
— N
=
O N
o N
N
N
-10 1 — ] 1 — L 1 = 1 1 =
. @ 7] ) ] ]
5§ @ o858 5 4 £ & 2 3
B o) Q 0 B 0 [%2) o o
T Y 3 3 S S = =4 e
£ g § 83 =z H & %
[°] - &2 (=)
8 . S8 98 = = 5
X (2]

Fig. 6. Selective predation of A. agrammus from Tongbacksom. Electivity indices (E) are expressed by
Ivlev (1961). Autumn (a) means September. Autumn (b) means October and November.
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Fig.7. Diversity of food items of A. agrammus from
Tongbaeksom. Shannon-Weaver’s species
diversity(H’), Margalef’s species richness(D’),
Pielow’s evenness(J’). Solid lines are based
on number and dotted ones on relative volume,

.

SRS BRARAA 13 =2 BEE %&b
Ao, AREREEd AT BEBREAAL ¥ 3%
& Jela, BERESD 2FS ROYTH(Fie.8).
ubwlel, S. laevidorsalis, Polychaeta =23 Cym-
odoce japonica ok -2 W7k & Hel Y& AW
EEE: 4Rl BMNETE 2% & "ol 4E
el EEE 2 ARBEEY #Ex GERNIAe
a3 BERHLR ZFE Foixleh

Hol AE fAEES B :vel 489 WMARLE

HAERBEITS gkt (Fig. 9). OREA A 28FH 7
Ae FAREA A % #innce EREY B

b o B3, 2REG A 4REH = EEEY
mact &S Epsk o 3k

o] A& =]t BHEHHY FL Hol 4F
3} EEENY Fe Hel A& Ml 277 U
545% JebQh(Fig. 10). BREHd A as
F}A 22 wle] PE-& Gammaridae ZA] 1. 0mm o]
a1, 7R & AL Idotheidae 24| 36.5mm ¢, B
Bty h A e 212 Gammaridae 24 1.5 mm
o3, 7} & A Idotheidae B4 41.0mm gt}
w14 #+& Gammaridac o] & FREH ()% ol 4
2 BENAHIAE 3% Jebgeb(Fig 1), o] ¥
o] 4 i OBEE BAY RE EREY FARY
ol A F7]7F 6.0~10.Gmm = Zlo] o] (A
Aok, zEiv, & ol A& shidl S, laevidor-
salis 8] A% (Fig. 12)& xajn 8 volst w&sd

o Gammaridae = Cymodoce japonica
 Caprella sp.  © Polychaeta ° Synidotea laevidorsalis
100 x Dynamene sp = Holotelson tuberculatus
T T 1 L) T T R T T 1
w {%)L  Number Relative volume
J o/o\o
= Te—o— F 1
= | g ]
x | ™~ _
a
2. 50 - \\ j
LL - o B /0\3\
O \. Q@ ﬁ
Lml_l i \./. 5 i ).( 0/8;3’7- 4
= 3 x\g p— e 8 ; —— i
2 | e e N
= 0 ) —a—"% nd x i1 L 1 A
0 1 2 3 A 0 1 2 3 &

AGE (Year)

. Fig.8. Indices of importance of the major food items in the diets of A. agrammus from Tongbaeksom.

— 418 —



&l B4 R s xelv] Agrammus agrammus®] o4 %

HAAA A fgste 2717 metg B (H=11.51,

P<0.05, Kruskal-Wallis 9] <=9 Aral 244), o] o T T T T

Mol A AR el WA 2AT ABY EB g . \§ Domee
Bz ma, LREOIAL 5.0~0.0mm, 28] A= i X ]
8.0~12. 0 mm, 3EBLe] A 11.0~14.0mm, 4REE 40 1
o) A3 15.0~20. 0 mm ok, oL g -

i / °\°_\° Cymodoce japonica
° \

FS ST

N

g\bn

IR
}

BEle & EEHRE EAA BB 2 4&rEY 84t . |
o\, Synidotea laevidorsalis |
I %{o x 1
/ N\ \3§ o 1
o . * N T
o— I i S , ]
/ °\°\ Gammaridae(a ) |

[ L0 F /° \’l J
; '/ \ _
0 5 w5 2 5

L g - 8 SIZE (mm)

RELATIVE VOLUME

Fig. 9. Comparison between the number of food

organisms and volume eaten by A. agrammus

with age increase. 0:0 year-old, [ :1 year-

old, J: 2 year-olds, [[:3 year-olds, [V:4

year-~olds.

L0 T — — v

FREQUENCY{ N)

>.
R\
P, \.
N

NO. OF FOOD ORGANISMS(N)
3
AN

N
(2]

N
-

Fig.10. Size distribution of food organisms of A.
aegrammeus and the environment from Tong-
baeksom. Closed circles indicate size
distribution in stomach contents and open
ones in the environment.
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Fig.11. Size distribution of Gammaridae a-spzcies in the stomach of A. agramnus from Tonghazksom.
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Fig.12. Size distribution of Synidotea laevidorsalis in the stomach of A.agremmus from Tongbaeksom.

@7 /YEE B old AW BITY FEH
- =9, Z7 5 oF<ql Leiostomus xanthurus =
BEHAA = EE2ES BAsIO A BEAEE R
Eile B4 By ¥4 EEnnE Bi

o
1*F

F#= 3-8k} (Hodson, Hackman and Bennett, 1981),

ZHE /I Alle 10~12H8 BEWEHGE.ZE
1982) % BRStSta o]z AlHAAE AY E¥dA
BSH olZ Reol, xAME —~HHLE FHED
7 fel A 2ok zElm, Hel AEY SHESL
EEBEANE T BEERLZ 255 Binste
Aom xot old W FAM A= LSt
A 2ol Aol KAN REE ARSn S ¢ 5
295

Heol &Y XS FAAFA. o] B Gamm-
aridae 7} 4Ert =& RS Velgla, o7& BF
# 4% 5 (Kakuda, Gushima and Nakail, 1979; Kana-
moto, 1979)3} —Bralg o).

Gammaridae = 53 £l HKiEsle £iEste
WH WE W BIREY whde 4 (Barnes,
1974), < s}ell (Eenteromorpha linza)s} 72 ApAM)
#REY BEES 52 WAL (Pomeory and Le-
vings, 1980). A& #rzzel A BPispe] Yeld Gam-
maridae &= ¥E o JEY HF 2o HESIE B
ot o) e, wWE HEHsT BRGE HiEo

=inl ) EFESHVF 38 29 9 R PRAA
BEEYS FHET HRE ol HOA A

) al QAo Rk PR (sE - #F, 1982)¢] o
s, el JAlhke 10~12H60 HIE - BoEst
o olEd sH7A v+ A4 B{Lslort 654 A&
3 Esk7] Alzbste] 9f0l =l sE#eEld A ESRER
4 jRRBo o B

L8 AAist Sehs Hkdte 98¢ REL
AR BRI A Caprelle sp. 7t el gho] H
Bistgch xEive] kel WS AWM a1
fHEs FEate =4 sdstrlde Rl g,
9 BARe AR HBES 36V H1, of
368 oA @MY T Coprelle sp. o) Fal-go]
%8 el ks €5k 48 Mo, 950 Hul
kel vl E&S Gammaridaes] A Caprella sp. & =
ot WEEHS 44 5 9 ENRHE 5Y
of F 986 olZel vEldE Wl 4ES Aze
Caprella sp.7} wawle] P24 Ao Ego] 5
€ dd Eoe oF dhels o Fol delves,
Ex AlElrle ¢-2 B2 33br] $)s8) (Kanamoto, 1976)
T3t whol =] o (defend territory)e] Ceprella sp.
8RB o BBl 9l AEe deltex],
Ee ENEMS JREEMREA s Caprella sp.7}
Gammaridae ¥ o} JERERGC 2 fE&e] BREHA =
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il T4 wyRd BESE xolv] Agrammus agrammusd] @ o] 4 &

o F-o] < o1} (Gammaridae &= =77} Aa %
A $29 25 Fstzm e o A8 Ceprella
sp. = Z7ld] QolA Gammaridae 9} w)=3}=] 1k
NEL Z1egA Bl 2ok stz k), old
sl A= oz #ggsloler ¥ HEeln A

ol7t ofel welws)  HPyAMel A= Gammari-
dae, Caprella sp., Dynamene sp. 9} 7+-& B3] 7} 2t
o Wo] o] FEhsm YAW, F5IA E S. lae-
vidorsalis, Cymodoce japonica, Polychaeta 5.8 1].¢]
7F e =0 BRaal A ol veiikeh o
€ xd vt RER wel OZis EARe BAS
m Eslsh 2 ool AEE el WA= &R
2 vl dAeleln AR,

ralu] ol A Efsl Wl dstgdsh
—RE o2 EHE o] 0.6 o3l & o] FEd
271 9= A o7 wie}s] = 2 (Zaret and Rand, 1971),
B3t 98, ALs 98 Melv FAstE Ho] &hpol
42 Bk ohizl, oY & HE we] FEF 1o
7t 1A B He] ATl A3 vlEely & £
k. kvl OB A 3EE/AA e Wol AEY
SIEEIL BNEtE A 02 Hol o] 7o) ru]Y
—& b 7h ST A8 Rl AVEln A
=}

Ivlev(1961)2] BEfRAME —1d4 +17x9 o
el gt EEREST +16 A JEL wdld
o] Holzl BF el He Helele A& 4
ulste], —le] sl7bE AEL a2¥A A He o
ol HA &4¢ Rk BEREA = #E Y
bl o] A E.& Caprella sp. &8 Gammaridae ¢ o},
s} o] % Wol JEo] wol EBEEA HQuvtd W
AAe 2 4+ addeh

i vl HARHAA BaptE Hol Hdx W
o} wEot s wol AAHG S BRRPAA H
Bigl 2 rhellx  uhaks) (Phyllospadiz  iwatensis)7)
A gkx, GEos g Ao H FAA(Ze-
nardinule cornea)o| gr}, HHREHNA AR &
A5 o FURES: B RBElel MRS —B I
o] W&, xelvls} HWHS HEE Held UF=A
Bastavn 4457 2ebe BEU e &%
of WFistel &£¥GetE ol A& HAY 4 BE
W EEst 40 Fme Aoz 47w KEER
e HAEE B EEY APl AR o9} R
4ol w3 glvh(Hodson, Hackman and Ben-
nett, 1981).

A g YA B A el vk A BIR

o BREHE ST Rol=mE, 394 BRE LSt
o #uRel A #EE xdwo] Al " &k
£ sl Ae 2 old A3 WEE 2 FHE
Z v %72 gk

3 7

SIFER 3904 BREEA SEte xdq
ElRs Ake MES] S8 20 EREY
£ Stz BEdE @AERT. xdq9 F2
o] JEL amphipoda 9 isopodae] <3t 7Ht
29}, 53], Gammaridae = 2E AN A o=
E@EEe] welnld BRAHEYE $4d0w 33
g}, Caprella sp. = EFNERIY 8~97d] ol b
e}, Synidotea laevidorsalis = BREHANA M
BR=AE SRt 2gAR, ARezAE Gam-
maridae T} o 2 MKt =9k EBERAS =
7] 7} 2+-& Gammaridae, Caprella sp.,
sp. & ol Mg, HMEHRAE 277t € S lae-
Reptantia 3 wro] =gl
=u] gt MY Aol 4E = vk Ed B
Wy (positive) 0. 2 EEFAS o] JEL Caprella
sp. 9it}. Gammaridae &= 23 7}&(10,11 B¢l &=
BEHe A4dslgdody, 433 9AdE HED
(negative) e = A= Heol A4EY AT
BEBEITFE 3t xdvs mERTE A4
e Hol A& FEe chre. AEY o] A
Eo wAvY on EREY FAAPIHAE ¥
Z9stdet, ¢ KB Hol HJEY ASdE k=
e ot BeFE FRAPAA FHe =2
717} me et

Dynamene

vidorsalis, Polychaeta,

& FEd #TA BELEH AL ZodE FRE
Kol & WS BEA F4 &% BLo &FE
BidA #HEE FHE
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