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A Comparison of Stomach Contents of the Fat Greenling Hexagrammos

otakii in West Sea of Korea
Yuri Shin and Dongki Ryu*

Division of Aquaculture and Aquatic science, Kunsan National University, Gunsan 54150, Republic of Korea

A comparison of the diet of the fat greenling Hexagrammos otakii was conducted in three regions of the West Sea-
Incheon, Gunsan, and Heuksando-based on stomach content analysis. In total, 467, 432, and 451 individuals were
collected from Incheon, Gunsan, and Heuksando regions, respectively. The proportion of fat greenlings with empty
stomach was 41.1%, 46.1%, and 42.1% in Incheon, Gunsan, and Heuksando, respectively. The index of relative
importance (IRI) showed regional variation in the dominant prey items: Brachyura were most dominant in Incheon
and Heuksando, whereas Caridea were dominant in Gunsan. As the fish grew, the proportion of amphipods in the
diet decreased, whereas the consumption of cephalopods and Pisces increased. In terms of seasonal feeding patterns,
brachyurans and Caridea were dominant throughout the year; however, Pisces showed the highest proportion in all
three regions during winter. Multivariate analysis confirmed significant differences in stomach content of fat green-
lings among the three regions(P<0.05). These results indicate that H. otakii is an omnivorous species that primarily
feeds on Brachyura and Caridea and consumes amphipods, pisces, and cephalopods.

Keywords: Hexagrammos otakii, Stomach contents, West Sea of Korea

M OE

SARAE ole] A2 Afolo]A] A2 B 85l AL <
3l HolakE 25 A% Jung et al., 2022). 71 5 EA &
of Ajefald BAE PRISIILAL 2 uhi ol S8k olel of
S A== TA T ghetstoiof gieh. Altkrt A FHAIE AF
ololl Az 42, B, 1A 50| 9]3 aelo] wakH oz o
g 7] uhizo] 414 BA4Jo] aelo] ufe} ek 4 ok &
5| o 7] A Atz o T AHIE olalishaL, o] F A S B
#7402 Pelala ol g3 4 Y 712 A= A FFCHHuh
ctal, 2012). 2 A o4l Atenlz FAl ol A2
o]F O & ok sl Holyol 23tE|o] AejA Y
910l 7| ofakiz F 8.3k Folck. 2 F2) A4of tha) ol
A A% A= AANG = AP 3 (Kim and Kang, 1997), A5
IZ(Seo and Hong, 2007), 2.3 2} e} QF(Choi et al., 2017), o=

(Jung et al., 2022), 1 (Roh et al., 2023) Fof| A o]FojF o
], ol Ak U2 o]t W (Fujita et al., 1995), = 2|tk
Al FA(Ji et al., 2014), 3F0] A7k 33 4d(Zhang et al., 2018),
/45 GEto](Zhang et al., 2021) T F =] o] F=A 4% &
A FS 71202 thefst oA A4 EAJo] BarH ut
k. Zh sl o] A 9912 Fwafn =
Zeh 53], Al4] dfj o] AR sk U 4E =4 2 ¢do]
FISH T o= FHliedju] o] HolPE IS E U
2 24 7kt A - E kL 55ist 4 o] 9]
Holu} 4] izl Hsks o 4= Stk A& 50
k2 1980t S8 o] & AJSh A A AjZt e 2
o] FAtel ast ZA| SRS 5t majel 2z
&1 glo] AA7HA] o $E <] skt HIvs
thRoh et al., 2023). F-AF ¢10+-2- 4=4]o] B] 1w %]
Zr 7 A A =] o, ol 27t k)

=i

I
i}
2
o=
=
lu
of
ook
i

oo 2 -
o,

U
)

MR Ko™ gL
30 X 1o @ o % Hz

<
S

ox S

*Corresponding author: Tel: +82. 63.469. 1837 Fax: +82.63.469. 7442
E-mail address: dongki@kunsan.ac.kr
@ @ This is an Open Access article distributed under the terms of
@ the Creative Commons Attribution Non-Commercial License
S (http://creativecommons.org/licenses/by-nc/3.0/) which permits

unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Copyright © 2025 The Korean Society of Fisheries and Aquatic Science

https://doi.org/10.5657/KFAS.2025.0551

Korean J Fish Aquat Sci 58(5), 551-563, October 2025

Received 26 May 2025; Revised 17 July 2025; Accepted 3 September 2025
AR A Afe| (AT ATY), FEI(@LS)

pISSN:0374-8111, elSSN:2287-8815



552 Al

9] Q9 AAA7} = 3to]t(Kim and Lee, 1993). A==
Salo] Y3 EYET} 0w, §) 5ok A7 Ho] gJslel =
3= 7HA7] wiEol(Han et al,, 2019) thE 8o H]sf 4 4]
O 7 @ o] Aa Ap A A 7E & HEE of QItH(Lim, 2007).
o|A 9 24 54do] thE ol a9 9] A4S Hlwshs A
S FAY A W o] HA43H o482 ol sf e 4= $lal(Huh et al,,
2008), olo} T} 7k 2|o] Aee] AAE BUEHels
o 23 JHE AFD 5 Sl

e ot A= ASl(QIF, FHAE, SAR )| S8k F
]S o m F ol ¥ eyt 27| -AEE 9 WE=
248 gohnv] sfol iz 414 Ale) S4E sersti v}
of, e A 7149k 2H ol B st AR S Alg-skar} gt

B AT A, A SAtwoA] wfY i o5 ARSSE
ol olglEl FHedulE A8kt AME A= A4 (total
length, 0.1 cm), A5k (total weight, 0.1 g)S =43}, =
AE MA= HE 2E319] 10% formalin solutionof| 1173}
ek 1 % 9 WEE2 dnlF stol A 75 F(Species)
F7HA] Ao n, BTt ol A9 family) Ei= &
(order)7HA] 57313tk B4 E HoldEe MAeE Asdt
T Ao R Ax7]E o]-8-3te] 80°Col|A] 24A17F A %3t 7] &
A8 A2 A S(EX324; OHAUS, Parsippany, NJ, USA)S o]
3o Az 9 0.0001 g 7R S8 o We=
24 Adbs 35 A 9] HAIE AL ofef A& o] &-5to]
ZF Hol &) ZHVIE(%F), HAI5=HI(%N), 12]aL AxF
FRI(% W)= HER itk

A
%= W'X 100

N
%N=———x100

total

W,
% W= —x100
total

A71A, A= A WE=ollA sl ol dzo] T Fiedf
1] 8] ZjA| =0 L, N& Hol & A ARt F 2w o] - 7|44, N,
oF Waz ol Hold=o] /iAot Az S, N, W, &
A ol = Aot Az Skl

HoWE2] AtE 2 =A]4(index of relative importance,
IRI)&= Pinkas et al. (1971)9] 4] o]g-5}o] YEIY Q] o, o]
£ EEeE MR AT =X 8] (%IRDE S8l Hol ¥ =
A2 s 2AEIch

IRE(%N+%W) X %F

Fx=gulo] Ho|ZQ =(dominant or rare), 4JA]ZE(niche
width), 4414 2k(specialist or generalisty> T8f%
(graphical method)& AHg-8}o] LFERY $ITH( Amundsen et al.,
1996). & AFollM= 574 HolE 3= (prey-specific
abundance)E =A135lt0] R E(%F)ol dist AEE A5
st o= thar ik -2 A 0 = A4k

P=(3S./3S,)* 100

7] A, Pz 9ol = 19| prey-specific abundance, S += 1
WeE % ol 4E o] F5, S, = 3T vol 4 i2 et
WA 91 -85 AA FFolch

Fieu] o] Aol uhE HolE 24 WIS #4517 9
afl, Hol=e] Haks W 4= Qe A mTs Bl
o Q= WAlE arefste] 47]9] A4 15520 em H T,
20 cm ©]A4+ 25 cm 1]k, 25 em ©]4F 30 cm 1Yk 30 cm ©]A4)
O 7 FEsHIT

EZH AEE ol e 249 WSkE mhofsly] s AbAIE
1, 3-59Y; o5, 6-8Y; 71, 9-119; AL, 12-29)S 83}
of HolES ASHITh A} Al whE Blo] A4 &
35 olafistr] Sl =713t A Hol =2 Bt Al
(mean number of preys per stomach, mN/ST)%} H o] A=< 3
 A2Z T (mean dry weight of preys per stomach, mW/ST)
= ToFoiTh E3E U Hu 2] E4HE A (one-way ANOVA, SPSS
V.27 ol&sto] 9445 A8tk

3| (region)of| whe} Fieefjn] o] HolE 2/4do] ot A}
o5 Holx=x] mtelstr] $]d PERMANOVA (permutational
multivariate analysis of variance), SIMPER (similarity per-
centages)<r ©]-8-5F0] 413} tH(Anderson et al., 2008). -5
3t Hlo|yEe] HPHL Parlz)7] o8] Hol R Wt %
Y] S A H(square root) H1EHS AA|8}4] ., Bray-Curtis
similarity S o] §510] SAPE HEAS ekl 7 248 4
Y5} %I th(Platell and Potter, 2001).

PERMANOVAE & It 72| E o83t ¥] 24 (non-para-
metric) FAREA] O 2, 71d-Z 3 56}7] 21510] permutation
HE AL T3 PERMANOVAO] A COV (component
of variation)i= 7} 2219] F&F F=& Yel= ghe =, o] gk
ol 5 54 8219 JFo] A= A SJnTith. PER-
MANOVAS] 45 a ol Al [-oJ3t 2ol 7} b 79 A
SEA(posteriori pairwise PERMANOVA comparisons)< &
sfof aflel zjole] §-0]418 HH8l itk SIMPER £ of
W wo] £gto] sleitt Aolo] Zelsta LS BAsL.
] 32 7]0112 70% ol 2] wo] H-Fke LERHSIcE. $1u)
|5 XA 9] thH ek B4 PRIMER v7 multivariate statistics
package®} PERMANOVA -+add-on moduleS AR&-5}o] H-4]
ahaict.



St AeiAt ] teli| o] 47d wlal 553

Incheon
—_ Gunsan
s
>
2
© 10 —
=
S| Jnﬁ
w
0 1 1 n 1 PRSPPI s SN WSS WSS WSS NSNS NS S S WSS S NN NS S N s S N T S S R SR SR S 1
Heuksando
10
A ,.I_ITH_W
0 P R R S Y PR B s IR P
300 400

500

Total length (mm)

Fig. 1. Total length frequency of fat greenling Hexagrammos otakii collected in Incheon, Gunsan and Heuksando.
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Table 1. Stomach contents composition of fat greenling Hexagrammos otakii from Incheon, Gunsan, Heuksando

Prey organisms Incheon Gunsan Heuksando
%F %N %W IRl %Rl %F %N %W IRl %Rl %F %N %W IRl %IRI
Polychaeta 38 25 09 131 03 19 21 05 4.8 + 60 32 21 316 07
Perinereis linea 14 14 06 09 05 05 18 10 16
Acrocirrus validus 05 02 +
Cirratulus cirratus 05 06 02
Sternaspis scutata 05 02 +
Nereidae 05 + + 05 03 + 05 02 +
Serpulidae 05 13 + 05 02 +
Capitellidae 05 02 +
Sabellidae 05 02 02
Unidentified 14 04 + 14 07 +
Gastropoda 6.7 24 32 372 09 38 36 17 199 05 09 07 + 0.7 +
Mitrella bicincta 38 15 05 23 28 038 09 07
Unidentified 29 08 27 14 08 09
Bivalvia 33 10 32 138 04 05 05 06 0.5 + 05 02 + 0.2 +
Modiolus kurilensis 05 + 03 05 05 06 05 0.2
Unidentified 29 08 29
Cephalopoda 86 25 79 889 23 66 36 89 822 22 151 81 272 5348 126
Amphioctopus fangsiao 1.0 03 2.7
Loliginidae 05 + 04
Unidentified 71 21 48
Amphipoda 81 366 45 3328 84 09 05 + 0.5 + 92 100 + 929 22
Caprellidae 3.8 259 36
Gammaridae 43 107 09 05 03 + 64 66 +
Unidentified 05 03 + 28 34
Isopoda 1.0 11 04 15 + 23 20 02 50 +
Cleantiella isopus 05 1.0 04
Holotelson tuberculatus 23 20 02
Unidentified 0.5 + +
Anomura 148 130 26 2298 58 183 246 29 5041 132 46 34 19 243 06
Petrolisthes japonicus 42 65 03
Hapalogaster dentata 05 02 02
Pachycheles stevensii 23 22 04
Pisidia serratifrons 13.8 127 21 136 176 26 05 0.2 +
Unidentified 10 03 06 05 05 + 14 07 12
Caridea 271 111 83 5289 134 357 285 183 1,668.9 438 271 233 9.0 8727 206
Pandalus gracilis 57 22 05 108 124 1.6 14 07 02
Alpheus japonicus 29 08 06 23 16 10
Alpheus digitalis 05 02 +
Leptochela gracilis 19 06 + 19 16 +
Latreutes planirostris 19 07 + 14 10 0.2 05 02 +
Latretus anoplonyx 19 06 + 18 22 +
Heptacarpus futilirostris 0.5  + + 05 02 +
Eualus spathulirostris 09 05 + 14 07 +
Palaemon gravieri 09 1.7 07

%F, Frequency of occurrence; %N, Number of individuals; %W, Dry weight; %IRI, Index of relative importance.
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Prey organisms Incheon Gunsan Heuksando
%F %N %W IRl %Rl  %F %N %W IRl %Rl  %F %N %W IRl %IRI
Palaemon macrodactylus 0.5  + +
Crangon affinis 05 02 +
Unidentified 119 6.0 6.8 18.3 114 153 19.7 169 7.8
Penaeidae 0.5 03 0.2 + 99 70 366 4301 113 14 29 08 51 +
Metapenaeopsis dalei 0.5 0.3 33 34 91 14 29 038
Batepenaeopsis tenella 6.6 3.6 275
Brachyura 40.0 17.0 248 1,671.4 423 29.6 18.1 105 847.7 222 353 21.1 184 1,395.7 32.9
Sphaerozius nitidus 38 11 38 19 18 19
Pilumnus minutus 76 39 36 1.9 10 04 28 17 07
Leptodius affinis 05 03 04
Gaetice depressus 19 06 04 05 03 +
Pachygrapsus crassipes 05 02 17
Hemigrapsus sanguineus 05 04 04
Hemigrapsus penicillatus 05 + +
Hemigrapsus longitarsis 1.0 03 0.2
Parasesarma pictum 05 04 +
Glebocarcinus amphioetus 09 05 +
Charybdis bimaculata 09 05 05
Charybdis japonica 05 03 04
Scyra quadridens 6.7 28 47 19 13 038 05 02 10
Hyastenus diacanthus 1.0 03 07 64 34 31
Pugettia intermedia 05 03 14 15 22
Achaeus tuberculatus 05 03
Unidentified 16.7 7.1 10.8 19.7 11.7 59 239 14 938
Pisces 21 6.3 416 1,003.7 254 89 49 180 204 54 229 12.7 381 1,166.9 275
Pholis fangi 29 08 44 09 05 22
Engraulis japonicus 14 04 51 09 05 30
Setipinna tenuifilis 05 02 31
Trichiurus lepturus 05 03 13
Jaydia lineata 05 02 36
Scorpaenidae 1.0 03 33 05 02 09
Unidentified 152 45 276 80 44 158 206 115 274
Seaweed 29 08 17 72 02 33 18 09 91 02 64 34 13 302 07
Codium fragile 05 02 +
Unidentified 6.0 32 1.2
Unidentified eggs 33 56 06 205 05 75 44 11 417 141 11 61 07 749 18
Others 05 03 + + + 23 27 + 64 0.2
Total 100 100 3,949.0 100 100 100 3,813.7 100 100 100 4,241.3 100

%F, Frequency of occurrence; %N, Number of individuals; %W, Dry weight; %IRI, Index of relative importance.

Bt Mol & A% S A% Z7KFig. 4), Fl=ein]o] =2
7158 WA Hat ol A& A= Al Bl B S AR
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Foe Al B9 R 2 27208 448 %

TFohe A BYom, 1% QA SR AL oRE

Fofet 2ol 2

HATHmW/ST, One-way ANOVA, Incheon:



556 Al

100
(A)
G.a Pi
< ) °
=
<
@
g |, ”
oM °
©
° [ ]
c c
Z e .
© 50
]
e
5]
@ o
o
m
$, o An
[ °
o »
0
100
(€)
ce
1
Q) ¢ [ ]
N
<
[
o
c
]
°
S
Br
2
® 50+ Po [
o
& oe
[
]
=%
({) Am Ca
> [ J 'Y
g
o
AP
[}
0

0.0 0.5 1.0
Frequence of occurrence

=
T
Am _ Pe (B)
Pi
ce®
[ ]
Ca
[ ]
r Br
(] [ J
»
[ ) An
[ ]
(D)
High BPC  Specialization Dominant
(iii)
Rare Generalization High WPC
0.0 0.5 1.0

Frequence of occurrence

Fig. 2 Graphical representation of feeding patterns of fat greenling Hexagrammos otakii in three coastal regions (A, Soijakdo, Incheon; B,
Gunsan, Jeonbuk-do; C, Heuksando, Jeollanam-do) and explanatory diagram for interpretation of niche width contribution [Axis i, with-in
phenotypic component (WPC) or between phenotypic component (BPC)], feeding strategy (Axis ii), and prey importance (Axis iii)(D). Prey
taxa abbreviations: Am, Amphipoda; An, Anomura; Br, Brachyura; Ca, Caridea; Ce, Cephalopoda; Ga, Gastropoda; Pi, Pisces.

F=14.850, P<0.05; Gunsan: F=2.021, P>0.05; Heuksando:
F=4.765, P>0.05).

AZRE ¢ UE= 2489 et

Al s FHieol o] AdE 9 W8=2] WekE uefshr] ¢
off AAIE (&, 3-59; o5, 6-8%; 7H, 9-11¢Y; AL, 12-29)
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FHIE 7|82 51| Hgo] 7P AR, Ae271)) o
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7|Eo 2 sto] i Bl AX[SFRAIN, Aol o7
A4 HlEo] 2 Ao Uedth Sutes 2 Aolw, 7

i, T Ol ol AT A=A HIE 7Ee R Shof T
i HES AR HGlon Eo] A7]8] Hak AZoll= ol
O] A H&o] & Ao = e Th

AEE A Bt o =] TN Aot A e HIkE
=415 A1KFig. 6), 7WAIG Bt 9ol =2 A== Al 3
L5 Ap27]8] o534 kol WAl Bal A7
= Aol HwA AA Uehew, 344 e e 503t
2FolE B A THmN/ST, One-way ANOVA, Incheon: F=3.356,
P<0.05; Gunsan: F=10.603, P<0.05; Heuksando: F=4.012,
P<0.05). WA B+t Ho| &0 S AR} SAE = -9
T A5 Holx] g uh, QHE AR §ol3 Kol S 2
A THmW/ST, One-way ANOVA, Incheon: F=5.398, P<0.05;
Gunsan: F=2.645, P>0.05; Heuksando: F=2.582, P>0.05).
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season in the respective regions are as follows: A — Spring (n=46),
Summer (n=72), Fall (n=52), Winter (n=40); B — Spring (n=47),
Summer (n=55), Fall (n=61), Winter (n=50); C — Spring (n=45),
Summer (n=64), Fall (n=63), Winter (n=45).
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Fig. 6. Variation in the mean number of prey items per stomach
(mN/ST) and mean dry weight of prey items per stomach (mW/
ST) of fat greenling Hexagrammos otakii from three regions
across seasons: Soijakdo, Incheon (A), Gunsan, Jeonbuk-do (B)
and Heuksando, Jeollanam-do (C).
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Table 2. Mean squares (MS), pseudo-F ratios, components of
variation (COV) and significance levels (p) for a series of PER-
MANOVA tests, employing Bray-Curtis similarity matrix derived
from the mean percentage weight contributions of the various prey
taxa to the stomach contents for Hexagrammos otakii

Source df MS Pseudo-F  COV  p (perm)
Region 2 20643 5.1971 78.034  0.001
Residual 638 39721 - 39721 -

Table 3. Results of pairwise PERMANOVA tests for dietary com-
position among regions

Groups t p (perm)
Incheon, Gunsan 2.2755 0.010*
Incheon, Heuksando 1.7420 0.013*
Gunsan, Heuksando 2.7069 0.010*

Table 4. SIMPER analysis showing the prey taxa that contribute
the most to dietary differences between fat greenling Hexagram-
mos otakii from Incheon and Gunsan

Average Dissimilarity Contribution Cumulative

Preytaxa  jicsimilarity  s.d. (%) (%)

Brachyura 18.65 0.86 22.25 22.25
Caridea 16.97 0.79 20.23 42.48
Pisces 10.67 0.56 12.72 55.20
Anomura 9.89 0.55 11.80 67.00
Other 8.71 0.48 10.39 77.39

Table 5. SIMPER analysis showing the prey taxa that contribute
the most to dietary differences between fat greenling Hexagram-
mos otakii from Incheon and Heuksando

Average Dissimilarity Contribution Cumulative

Preytaxa  jicsimilarity  s.d. (%) (%)

Brachyura 18.81 0.88 22.75 22.75
Caridea 14.54 0.72 17.59 40.34
Pisces 13.80 0.69 16.69 57.03
Other 9.92 0.54 12.00 69.03
Cephalopoda  8.42 0.49 10.19 79.22

AT QUL QIH-SANE, LAR-SARE 7F B {-0]3F Zjo]
£ UEt(Table 3), Al 31 Z-2koll A Feefim] 9] Ad4] Qo]
A& Aolsttti= A A o= glsh 4= it

SIMPER -4 Ax} ¢ Y-85 24 2] dissimilarity+= 147}
A 83.85%, Q13- SALE 82.68%, AR BAME 84.68%
Fow, 7k vt & 5719 HRto] 9] W8E 24 Aol
2 70% o)Ak o &2 7] oyl % tH(Table 4, Table 5, Table 6). H
o] ELF ol = Brachyura, Caridea, Pisces, Anomura, Cepha-

lopoda, other7} WEREIL 212} F 10% o]4k2] 7| =g 2ol
ct.
L.

ol ol A FHimlu] o] FEES M2 41.1%, Ak
46.1%, SAHE= 42.1%30ch A3 AtollAlo] FEES 4F
Z132(Kim and Kang, 1997)+= 23.7%, %}-5-%=(Seo and Hong,
2007)= 2.4%, ©15>(Jung et al., 2022)%= 32.3%, 21 (Roh et
al, 20238 44.7%2 2 AT A ] FEEO] 11 A 1}
EPTH(Table 7). o)} FE-50] 7] Ueht .2 2ajo] 13
= f7HA] of A Woll A 317} Al o] Fo] X 7] wfite] =2 &
P L EEGERE AE N SEERIN
3 U= O ol E R} & sk 7S A A4
Aoz HAS FaAo] AAY 4 Whe o] RolFE Ths
A& & sljof SHCH(Ellis et al., 1996; Farias et al., 2006; Jung
ctal, 2022). T 2 ¢170] Hedlu] AZL F o] 2 A
Oz o= oY A, BE X FY Aol BEdA o r JoF
15 7 d el Slet.

9l W= B4 A, 9] 79 42.3%8] s E
ApHIE Yehd AlR7E 5= HolgEoln, drks2 ofF7}
25.4%, Aol 5F7} 13.4%, TH2-5F 8.4% 0.2 AtS Q2 =]
B bk, ko] 9 43.8%¢] Aol 7} 3 o] 4ol
o 0202 AlF7}F22.2%, AT 13.2%, B A-F7F
11.3%9] A58 =R 1|5 UEhth SAR=9] 749 32.9%
O] AlF7F TR ol =oln, Itk o177} 27.5%, Aolw7t
20.6%, FER7F 12.6%2] A% 2 w50 vebic 1
olo] Al lelo] A chRAA FolR), o, S27 S
SASAAIN AF =R pH7E A YA = sl
Agl el HL-ofl= AP EZ(Kim and Kang, 1997), A5-=
(Seo and Hong, 2007), 2.3} €]21(Choi et al., 2017)of|4]+=
T2HF, ol5=(Jung et al., 2022)0] 4= A5, $173 A2HRoh et
al., 2023)0llM = 557 52 T2 A4k A o= UEyth
(Table 7). webd Aol AR 978 2 4480
HE B2, o) f, 57 58 448k A4 8414017 bot

Table 6. SIMPER analysis showing the prey taxa that contribute
the most to dietary differences between fat greenling Hexagram-
mos otakii from Gunsan and Heuksando

Average Dissimilarity Contribution Cumulative

Preytaxa  gissimilarity  s.d. (%) (%)

Caridea 17.13 0.79 20.22 20.22
Brachyura 17.02 0.79 20.10 40.32
Pisces 11.89 0.60 14.04 54.36
Other 11.05 0.57 13.05 67.41
Cephalopoda  8.36 0.47 9.87 77.28
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tom carnivorous fish)= ZHHE T},

AREA QL o Foll A= AZdstol whet =& Fejet A7t vt
AL A2 Aol Al AT = §IE =8 & olu A &&ol
] =2 Yol 5 A Ae 4= QA Fth(Wainwright and Richard,
1995; Baeck et al., 2012a). 12|11 o) F= AAgHo| ufe} ¥
o] MghE k= A o= 4 A 21 (Huh et al., 2009), o]
3 ujo] WELS thobe 3} 27] 20| FEeks 27 Lol 4
o) o] AAE 7H417] 7] 0.2 F-8hck(Langton, 1982;
Baeck etal., 2012a). Ad7o]| w2 B o] &2 13} oF= Al
= AT}, Q1T SARE 9 Z-9-20 em m|RE2}20-25 cm 9] 27
Tol A A5t Aol RI} A4 vlSe] tiRES 2HAIakT 9]
A9k 25-30 cm, 30 cm ©]/4+2] 7| FollA= 1L H]&o] Eole
51 0} 7-0) ulgo] Z7F5He AFAS eItk ol e F7]o)
wlo|AE-S of2] Aol 414Jo}s AR hs g o] 2 279 9
ol &= A8k Aol oflvA AeS Eoled FElsh] o
2ol Ao 2 HetEltBaeck et al., 2012b). F =2 u]= AlFLt
Aol oAl of = Blo] Hgto] Mgl whe} =77 JHA|
G Hat HolAE JHA(mN/ST)= AT} SAE 9] H-5
HA FAACE Fo3t Zfol= fUAUATHP>0.05), B+t Ho]
AT FRHMWIST)E §rol7t Ho] 7} LERITth(P<0.05). o}
7+ 373l whek A Alehe Hol =] WSt FHl= IRt e
2 271H)2 Uz, 3, At slol R S 4141510 o)
A4E Z7IAA HAISH B, v, 2 F7)9) vola
oA & 2719 Hol == Hol ATk ot FH = ek
7] Elth(Baeck et al., 2010; Kang et al., 2023). F=&jv]+= F
wRle] 492 4atol et 27171 2 ol R A ARte A
QA5 AUAE E5staL, G SHAA U] Bes =
o= Ao g wekEw ESF Aol whet £-9 5ol FE
ol f 47 7S Z3t Aoz Bt B3 AF A 4
32 (Kim and Kang, 1997), A-5-%=(Seo and Hong, 2007), X
22t B H(Choi et al., 2017)° A= o] &) H Fi=efu]o] =7]7}
0-141ol] 451 20 cm v]ake] 2H2 217]7} kgk T Bhzkeze)] 4]

A vl go] A Lk} i @170} S Ak PAHS R AT, B2
ol A A7, 0157 & T HolHER S Hol HEhs ¢
oli= o) gsiA] ergol met o] 27 29, &
2717k 2 AR T2 4 9L o]of bt BZERE 22 A4
Ao gtk Teu 2 Aatoll A= 20 em w|THe] ZiA]
7 o A e ol Eeist vk A 9-7e| vo] Az
= SRl o= gll7] ol FFoll= 22 2719 F=efn] & &
wslo] 2714091 A7} A Wart 918 Aew Azt

A 414 540] A9 Q1% A5, Aol £ eRdAl
ok, Aol Al el B o} R7k 1 B 414 ¥ 88 A
sk 919100, ol A &) asHe wol o] % Sk 4
I, ASEE Fedin] 9 AR B2 o|AE HRE stH
2 Mo wejero 2 Ao RS kol U ZH5}] 9
5 ol 8 22 Al A0 Fekch wak AW AR
3 Bo] AAR(mNIST)7} $-2]gt 240l 1 % 0 u](P<0.05) o]
= b A ) wrkRe) Aol Bt 1S ol 3
5 so] A4} Wol Al Liend Azt wele,

Haeehulis sholst shepe At 7 Hol g Gelste
AL, T Aol A = A B9 o] Fh=efin] U8 A elA
9013t 2po]7} 98-S 291515tHPERMANOVA, P<0.05).
Qs 7+ Holfm 24 AolF Hol= A2 3o Wiel 9
o] 7484 (prey availability)] Xto]o] ©J3} LFelut 2= st
Hju], o] A% el o] o] Rolk B2pgol ) 3]
A 0]F 0 2= 7§ A4 (Choi et al., 2025)2} oA (Kim et al.,
2022) 5ol Utk o5 A] A| - = Ho| /o] Aol & Ho|
=02 AR glol, 3 A7 Anel SAlet Ak RS
S

Adwstel 7h Ao =2719] 8.2l flof A4l 2Hd 5 o2 &

©. o=

4 o -

QU el o] Blo| g A tste] FL Z Ao
ShEItSon et al, 2022). ke & o] A A AsHE th
ol Ete] wo] A OR QI wefno] HolE WEE

we]sfok k. Fiefulo} 2 HAA ofF Z teful(Kim

Table 7. Comparison of feeding habits of fat greenling Hexagrammos otakii in this study and previous studies

Kim and Kang Seoand Hong Choietal.  Jungetal. Roh et al.
Present study (1997) (2007) (2017) (2022) (2023)
Sample area Incheon Gunsan Heuksando Samchenpo Incheon Bql_r;/:;)rr:g, Yeosu Incheon
99.11-99.12 08.04-08.07,

Sampled year 22.07-23.06 22.07-23.06 22.07-23.06 84.02-85.09 00.05-00.12 08.11 09.07-10.12 20.03-21.02
Number of
samples 467 432 451 124 99 508 376
Ratio of empty 4 4 46.1 421 237 24 ; 323 447
stomach (%)
Size (cm) 10.0-33.4 18.7-40.3 15.7-50.1 5.9-24.0 5.6-32.4 10.7-41.5 17.4-41.4

. 1. Braychyura 1. Caridea 1. Braychyura . . 1. Amphipoda 1. Braychyura 1. Gastropoda
Dominant taxa 2.Pisces 2.Braychyura 2. Pisces Amphipoda  Amphipoda 2.Pisces 2.Amphipoda 2. Pisces
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and Kang, 1986), £2KKim et al., 2009)2 = Ho|Al&o| o
ZFgon, 2uE2(Park et al., 2007), <8 o|(Baeck et al.,
2011)= o /& F2 A5k 2= YEth E3 & 4
T S -2 Aol AAlel= o]F 5 ZEol(Jeong et al,
2018), tj=~(Choi et al., 2019), Zr=](Seong et al., 2022), 54+
oj(Kang et al., 2023)= 5= Ho|=o] o7 om 53] B
U 7ite], BEA] 52 Al Aok, =7 Eol(Ko et al., 2019)=
Bie2 o), 874k (Choi et al., 2021)= v &7 HAR, 2
Ai(Koh et al., 2023)= t 2t 5 Hwedfjnjel Ho| AL
o] ol A0 2 Uehh B ol ulth 2 AlHeks 44lo]
Aol g 2of Al 4e4lo] k2 slo] AL ek A AR
T ATH(Yang et al., 2013), o[ FA| Hol 5/4Jo] 2ol Ho]
= AL Aol O o3t £ volEe gelel,
4oz vo] epAS w10 = Selet dote] Bl
of A Sle=mAYSe] d ¢l Aer FYHY S, 4%
Lo A = wa=(Jung et al., 2022), F =2 u]= 7] 3|79 A
A4 X opportunistic feeder)2}al Tk 4= Q1S Al o]t} o]of u}z}
2 Aol A e s uiet thefgt Hol = ol yrekkkar ohA
A0 A S v S woll e {27k Ao 7k vEhd
Ao g welrt. gh, Al s 7t Feefjn] o] A4 2tol= T
gk Hol 71§84 Lol 7} sl o o] 27 4] E/do] vk H Avtd
T ek AP F Q1 A Q] g B, ol 4
QoA = ESF7F 2ol = ARG 77 F2 o=
SRRIE ST} oA F 717k s ol A e 5= Hol=ol Afol&
Hol= Aoz Yol 7H8-/d #ntohu el At i 5 <1914 o
ghof| w2 A AR W3t deEofjop & A o]t} E3F o= 7
el o] A f-A8E v o2 sfjoF 2H wstol| A-gstar
U= HojErh ot 2 A= s 2 AFR Soll sk
23 F7go] 2 E|A] 9Aok7] wi<zol| o] gt s Aol Algte]
w2o), wheba] 25 dtol| A= o FAI, ZHA 271, 24 A
7] gt o et gh4 g Qlo] sl o' AlE wsto] whet A4 Zjo]
£ FUsteAE Boh AdstA A 2 ert ik

TAE Y o] A g = AT A AT Aol RE A Alsk
Hol ko] UpetLbA] ehghet. w3k 7] Hat o= 7
Aot Fol F-ol3t A7 UrEhA] AL 913, Sk s
= 98 3 EEE A UET ol AR E F-ohe ol A
ANHT} At o] A5 Hi: WEAZAL T4k of it
oflA Tt & AXA HHA o s H ok EA45=
H|7kA] AlZko] B 4R EHA] AT Aol /el o] 43k) =
g Ho|lEo] =2 EAH 0 wekEh B3 B oo
A ZE A, 2715 24 STNA] o] S Shske] H w24
SO, THAE 3l 9ol 4] 20 cm mIRES] A7) T 270 AR R
A=, S8 ERto] AR BREo| gl ol = B
g oAl s Eojof g Ao g Holm o] 7o) A4 A=
271, AREE A E thdsHAl SESHL AlRE ok
ol A &= 9] 8-Eo] ax3kE= S FoJsfoF gt

Ir e

o

& Aol Me Fen7t Rt ol AM FHFE=
I o7& AAske WA olFo2 AR Al nhet A4
Jdefol vskehe ekt o= et 4 EA2 Fealin|7t
3 g ol ek s A B8 = e T He o
FH, s YA Ufoll A FHieeju] 7t ZARIRA 7] 50hH Y
oy Fxof T8 e T 4 Jee HolEnh B V&
A, A=, Ao Solld +3E A vugs
8 oY) 24l 3lof Aol g Elstglon o sk &
7 Wt == 191A ato] cheh e A Hig-d 7Hs/d ol AU
whebA] FHledfv= -2kt A9k A ARkl A w2 A4
TS o2 27 mistol] 2-55tal lor, gl gt

A A2 o] F FOIME 53] thoRet ol U B85
7181598 HAREA Y B4 Uit ol o |
R EMETEL L ENE SRR R
o 71802 MU EPFO RN 0|2 B3l Aok AeAe] 7
7 sk sfe}, 19t of 2] Aol he] 9 AYEA) 78k of ) 2
2ol glof el S Tg 4 e AHolch.
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