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ABSTRACT

The feeding habits of the Fat Greenling Hexagrammos otakii were studied using 376

specimens (17.4~41.4 cm in total length) collected off the Incheon coast, Korea between March
2020 and February 2021. H. otakii ate mainly gastropoda and teleostei, incuding caridea, brachyura,
polychaeta, cephalopoda and amphipoda. The diet composition of H. otakii showed changes in
season. H. otakii ate mainly cephalopoda in spring and ate mainly polychaeta in summer. The teleostei
feeding rate was highest in autumn, whereas the proportion of gastropoda was higher in winter than in
other seasons. The mean number of preys per stomach (nN/ST, One-way ANOVA, F=2.026, P> 0.05)
and mean weight of preys per stomach (mW/ST, One-way ANOVA, F=1.075, P>>0.05) didn’t show a

statistically significant difference among size classes.
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forms), ¥ 1]} (Hexagrammidae)o] &3l o]F24 g
Ueieh 5% ) B3 e L AR 7o) ol g Ao
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oLe| & (Fujita er al., 1995), 3+ Tt Al 23 (Ji et al., 2014),
sto] At 3 A (Zhang et al., 2018) /3F HF Ao (Zhang
et al., 2021) oA o|FojF om, Fjox= FAEE AHE
419t (Kim and Kang, 1997), 91 A= %9 (Seo and Hong,
2007), 2 28, gt Ak (Choi er al., 2017), AT oj
A<t(Jung et al., 2022) 5 ThFgt oA AP et

A A 1980 $RERE AIZH ASPEA|, T
A E = ATA A w2 £4 9 g FAR g
79] W37}t 7443kE T 9o H (KOACA, 1994; Kim, 2006), 71
AgAtel dast mafjel e RN AFdE EA7EA] o] F
o] glo] dFeH Wsl= ALEL Uk Al (A, AF71,
e, A5 FHedu ofFF F AW o|F7F(2006~2022
W)L ok 539%2 7P WA Yl 910 (KOSIS, 2023), ko
2 Fwdin] ZHe] 584 Ao} 3)ES YA 712 A A
=231 A A7t asit

http://www.fishkorea.or.kr



74
=]

fol

326 Hj

o9t

Ho

A
ol . p4Xl.

o

-0l&

ne
rlok

wheha] o] AtolAs A At EFddh= F=dn|Y
AHE= 24= F3t] F HolBES wofsta, A 2712
o W HolAE 24 WIS EAste] A d+E 23} v
3 ¥ AR RS A FHE VIZARE AT
Bt

kI
of

(S
by

ofi
-

ERTRTT

o] A7tof AREE FiFul 2020 3YHE 2021 2¥7t
A uj QU QoA BT Aol Ssf ojglE o] ¢
E AAE ZHEAH (Fig. 1). oAl= AFAUAA AAE=
7%} (Total length)T} A|% (Body weight)2 Z+ZF 0.1cm, 0.1¢g
7 E 98 e T AFAHE Rt dnlF
(Olympus corporation, SZX-16)& o]-83} UEES 753t
% (species) E7HA| EH73IT} Kim et al. (2005)Z+ Hong et
al.(2006)< Farste] F BFE 8laL, 5771 o3& 4% 7t
T T A BRI ERE HolAEEY 28 MAE
AL, §5F= 001 g FA7HA] ST 5 2 ol gz o
sto] SERIE(%F), WAGH (%N), §5E8 (W)E T8t
(Hyslop, 1980).

%F =A;/N % 100

90N = N;/Niota X 100

Yo W = Wi/ Wioar X 100
A7|1A, Az FHEE F T HolEo] Tdd Heafu|g
AAG=o] 2L, N HolF AR Hieein| ] F JHAIS, Ni&t Wi
£ g HolBES MAFL 5%, Nowdt Wioars AA| 9
o] A}t FFFoltt. Yol =S AE 2 =A4 (index of
relative importance, IRI)+= Pinkas et al. (1971)9] 2] o]-£3]
o et o, AT oA e = HEEE Silste s
B EA| 5| (%IRDE e T

50

40

30

20f

Frequency (%)

0 20 25 30 35 40 45

Size class (cm, TL)

Fig. 1. Total length frequency of fat greenling Hexagrammos otakii
collected off the Incheon coast, Korea.

IRI=(%N+ %W) X %F
90IRI = IRI;/IRI ;5101 X 100

Hi=au] 9] Ho|F QA T (dominant or rare), 414] H2F(specialish
or generalist), 434]Z (niche width)2 Amundsen et al. (1996)
9] =39 (graphical method)S F3 YeEN It o] Wi
< EARNE (%F)°) disto] EFHo|PELH = (prey-specific
abundance) & EA33H0] LiEhRm, S0 4B SR
=1 22 A o]85to] kit

Pi=(228i/2.84) % 100

o714, Pz HolBE 19 EAHOELHEE, S HUEE
ZF YolAE iY T, Su= HolBE & H2 MAY AHEE
ZF A HolE TS K3t

AR Ho|YE 249 WIS Totstr] st A4 (3~5
4, n=53), 314 (6~8¥, n=40), A (9~11¢¥, n=63), 54
(12~29,n=52)2 FEsto] HolPE-S 28It 4ol ot
£ HoldE 249 HIE wotslr] f18f 250 cmFH 5.0cm
o] A2 2 o] 4709 27]%-(<25.0cm, n=37; 25.0~30.0
cm, n=2385; 30.0~350cm, n=61; >350cm,n=25)22 F&
gt ZF 373 HolES B4 HolE 4 B4
< Tpotsly| e 2717 AAF B HolWE 7WAI4(Mean
number of preys per stomach, mN/ST)%} 27|28 AT Ho
Yo E 55T (Mean weight of preys per stomach, mW/ST)
< F3l9en YR EAHEA (One-way ANOVA, Microsoft
excel 2016; Microsoft, Redmond, WA, USA)S £35}9 §-94
= AL P<0.05Y o Folgk Ael7t A= Ao 73}

St

1. HYEE

o] dFof 0] 8H 3767042 Fidu]= AA 17.4~41.4cm
(292+4.6cm)<] HYE BHom 250~30.0cm 7|2 7|
7} AA A 14070A 2 37 2% S AR5 7P =2 3hS
B ATH(Fig. 1). 98 A B A7H(Fig. 2),2021d 1€9] 174
cm®| 713 Z-2 A9} 2020 11€0)] 41.4cme] 7 2 A
7 A= A

2. AlUi8= =d

ol AolA Fn] 376704 F HolBES AR &
L A= 1687NAE 44.7%2 FEES BTk HolS A4

3 208704)9) $I8-ES HA% Aah(Table 1), F=2fm] o] F



60
40
20

60
40
20

60
40
20

60
40
20

60
40
20

60
40
20

60
40
20

Frequency (%)

60
40
20

60
40
20

60
40
20

60
40
20

60
40
20

Fig. 2. Monthly size distribution of fat greenling Hexagrammos otakii collected off Incheon coast, Korea. TL, Total length.
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Table 1. Percentage of frequence of occurrence (%F), number (%N), weight (%W) and index of relative importance (IRI) and %IRI each prey
category in the diet composition of fat greenling Hexagrammos otakii collected off the Incheon coast, Korea

Prey organisms Y F %N DWW IRI %IRI
Polychaeta 173 79 10.7 220.7 6.8
Aphrodita aculeata 10.1 45 7.8
Unidentified Polychaeta 7.7 34 30
Gastropoda 22.6 279 13.3 999.2 309
Pleurobranchaea japonica 16.3 8.1 11.9
Unidentified Columbellidae 6.3 19.6 13
Unidentified Gastropoda + 02 +
Bivalvia 5.8 2.6 5.1 27.7 09
Unidentified Bivalvia 5.8 2.6 5.1
Cephalopoda 13.9 6.2 103 149.3 4.6
Amphioctopus fangsiao 14 0.6 34
Euprymna morsei 05 02 0.1
Unidentified Cephalopoda 12.0 53 6.7
Amphipoda 0.5 0.2 + 0.1 +
Unidentified Amphipoda 0.5 0.2 +
Isopoda 0.5 0.2 0.1 0.1 +
Unidentified Isopoda 0.5 02 0.1
Anomura 29 1.3 19 6.1 0.2
Pagurus ochotensis 14 0.6 1.1
Unidentified Anomura 14 0.6 0.8
Caridea 19.2 13.8 129 444 8 13.7
Crangon hakodatei 3.8 1.7 2.7
Palaemon gravieri 24 32 6.5
Unidentified Hippolytidae 0.5 2.1 09
Unidentified Pandalidae 0.5 0.2 +
Unidentified Caridea 120 6.6 27
Penaeidae 38 19 55 17.9 0.6
Metapenaeopsis dalei 29 1.5 3.8
Trachysalambria curvirostris 0.5 0.2 0.8
Unidentified Penaeidae 0.5 0.2 09
Brachyura 202 183 52 464.1 143
Cancer gibbosulus 0.5 0.6 1.7
Sphaerozius nitidus 0.5 0.2 0.1
Unidentified Majidae 14 09 0.8
Unidentified Pinnotheridae 0.5 89 03
Unidentified Brachyura 17.3 7.7 22
Teleostei 23.1 119 34.1 680.9 210
Engraulis japonicus 5.8 34 14.8
Ammodytes personatus 0.5 04 1.5
Unidentified Gobbidae 14 13 22
Unidentified Teleostei 154 6.8 155
Unidentified eggs 34 5.1 0.4 18.5 0.6
Others 5.8 2.8 0.7 154 0.5
Total 100.0 100.0 32353 100.0

=+, less than 0.1%.

japonica)7t 7V AT HolYEo|t}. thF o2 Fagh ¥ F5H 34.1%, FHFLEAH]E 21.0% FASHAT Ao]
O EL o) F(Teleoste)Z EARIE 23.1%, A1 11.9%, 2 (Caridea)= 23.1%9 £3YE, 15.7%2) NA|4=H], 18.4%
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Fig. 3. Graphical representation of feeding pattern of fat greenling Hexagrammos otakii off the Incheon coast of Korea. A, Diagram representing
the prey taxa (Te, Teleostei; Ga, Gastrapoda; Ca, Caridea; Br, Brachyura; Po, Polychaeta; Ce, Cephalopoda; Bi, Bivalvia; Pe, Penaeidae; Am,
Amphipoda; Is, Isopoda); B, Explanatory diagram for interpretation of niche-width contribution [axis I, within-phenotypic component (WPC) or

between-phenotypic component (BPC)] of the study population, feeding.

o] £ZH)E HPI AF (Brachyura)= 202%2 £3HIE,
18.3%9] 7WA|I5H], 5.2% 9] 55FH], AAH ] (Polychaeta)
= 17.1%2 £@8¥ %=, 7.9%9 7lAlH], 10.7%2] 5520, F+
Z3 (Cephalopoda)= 13.9%9] @Y=, 6.2%2] 7|A5H],
10.3%9] $5FHE B4t} 1 8ol ©2-F (Amphipoda), 37|
F (Anomura), °|7j 3} 7 (Bivalvia) 5] ThgRt Hol = A4
SFRATE 0.9% olste] FFL=AFHIE Hol T g2 vl$-
w3kt

Z A S Fof Fledinlo A ool A (Fig.
3), 78 PO EQ EER, off, Aoli= SAYEAE
oA 50% oldo 2 UEkttt 1 9] 4R, AR, AR,
92t 5 et HolAES HASHARE 2ERIEA BE

a

o] E0] 50%E FA He F2 AAEFE UEsiTh
3. 71 Eoi| E Ho|d=E =d Hal
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o2 24T A (Fig. 4), EA0lEe FERH ARFTLE=AS
H] 332%2 #A YET tEo R EE5R7F AdsarAs
8] 25.4%, AolF= AT AEAY] 14.2%2 YErgt. 517
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FolFHAL AR7E AT aEAH] 30.5%2 S F
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o] Yo|F7t AdFREASH] 14.9%9] ¥l&L RATh AR,
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Fig. 4. Ontogenetic changes in dietary composition of the stomach
contents by percentage of /Rl with fat greenling Hexagrammos otakii
in relation to seasons. The number above each column is number of
individuals examined. /RI, Index of relative importance.
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Fig. 5. Ontogenetic changes in dietary composition of the stomach
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mean weight of prey per stomach (mW/ST) of fat greenling Hexa-
grammos otakii among size classes.

A7) = BEEFT7H SRS LEAPH] 37.3%=2 ST Hol
AEOIL, Aol 77t 19.8% 2 A8 olF= o)A =27]
oA SATGATE, 30.0~35.0 cm 7| 2AAE AEFQE
2)4=H] 58% 2 F H[&L Bt >350cm 7| 2qAE B
Z227} A Z QTR 420 302%2 7P AT Ho|PEo|gl L
FE577}123.8%, A7 23.1%S A3

27178 Fedin Y AT Bt HolBE AIS (mN/ST,
One-way ANOVA, F=2.026, P>0.05)2} 7§AE B HolA
B &F%(mW/ST, One-way ANOVA, F=1.075, P>0.05)&
FARLE {3t Afo| & HolA] gSITh(Fig. 6).

o

Fxdul= 22 oF, AR, A7, AAFlF 5= A48
= AX SAA oot Fn]9] A4 dAFtollA o AT
7H o2 A Ao vl w2 FEES Hole AL A
AHE ARE PFe2 81%7] te] o8 $ vz BEAE A
3 AFET 23kg0] EUY A= wH

o AN 7Y Fag HolHEL AHFALEA S|
309%9 HEERFE UENT EE57E Tt o7 (21%), A
0|5 (20.2%), AT (14.3%), AAH |7 (6.8%), T+ (4.6%)
L AR SIS 240 07.9%E AT, 1 9 BAR, 5
7%, AARE DS 918S Yehie, o8 A7 A Aot
(Kim and Kang, 1997), 21 A= (Seo and Hong, 2007), Al
3 S5 (Choi er al., 2017) 4= T2, o= A% (Jung
et al., 2022)9 A= AF7E FHTE ZpolE HT oW A+
oA Fidnlz ot 9 si27F HAdste AAA o %t
AESH EAS 7 AAA] Fe 7R 4= Sl HolE
7HE|R] k31 AHAske 7|3]52]4 A4 R} (opportunistic feeder)
2 gRIF0], s ol w2 F8 HolPEY Atoof 7]QlE AL
Z HoE 91tk (Seo and Hong, 2007; Jung et al., 2022). A7
AHEE 249 BgE A8E 23, EAode F57(33.2%)
7h =4 vEigen 9 vjeS BH 3~490 A YEsTH
Aa 55 Aol o Al7]of Hls) BE dAQtat Zafjo]
Fu) (Amphioctopus fangsiao), &7 (Loligo beka) 5 T
571 &35t Aoz A Yoh(Kim et al., 2010). 2 59
(2018~2022) A8l (U, 71, T, A=) FHo] Bt 0¥
g A= o8 82.4%F AAISHL, 3~440) 63.1%2 &
2 olRFL 1ol o] A7lo] FERE F2 WA AL T2
of EWAI7I2} o] 9 AR KA (KOSIS, 2023). 3}
A(6~32)Re BA F7keted 34 0~119)0] ¥ WL B
Q1 015 (74.2%)% o] A7lol A3 gte] BR BUFLS B
ol EX], 7V g F2 A% Ao & A" (Yoon er al.,
2020b). FAOl F=Arle 57 (56.1%)% AolF(254%)E
HASHATL, 91 ksl o] A ABH= Zof (Yoon ef al., 2020a)
9] ¢ A7 (88.5%), o5 (11.5%), 21 7F&H0] (Roh et al.,
2022)= AAF47.7%), MOl (42.6%)E F= 43ttt olH
g HolPE2] Aol AN AHE LR T2 A H]3)
St HolAEY 71 AojA AAFT Yol o E ST
HolF S F23tstr] 7t Fe=afin| o] A4 S Aoz &
.

R ool A4 $4S APEA B0 UL B
ot 1% st Ay} piglo] Ak 2719
vo| 4, S

Ho|WER HolATE stz A7t Atk (Baeck er al., 2010).
4= AQt(Jung et al., 2022)2] FHxfu]= 150 cm 1T 712
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Table 2. Comparison of feeding habits of fat greenling Hexagrammos otakii in this study and previous studies

Present study Kim and Kang Seo and Hong Choi et al. Jung et al.
1997) (2007) (2017) (2022)
Sample area Incheon Samchenpo Incheon Boryeong, Taean Yeosu
Sampled year 2020.3.~2021.2. 1984.2.~1985.9. 1999.11.~12., 2008.4.~2008.7., 2009.7.~2010.12.
2000.5.~12. 2008.11.

Number of samples 376 584 124 99 508
Ratio of empty stomach (%) 44.7% 23.7% 2.4% - 32.3%
Size (cm) 174~414 - 59~240 5.6~324 10.7~41.5
Dominant taxa 1. Gastropoda Amphipoda Amphipoda 1. Amphipoda 1. Brachyura

2. Teleostei
2. Caprellids

1. Gammaridea

1. G. japonicus 2. Teleostei

2.C. scaura

2. Amphipoda

1A A4 oIt Ao s st A A 43
7, 5FEFY HEL TR Aol — AR - AR - F=EF
822 Holug sfe] et ¥ X199 Hwefn mF 4
FohaA 97 2 2719 BolE Bt §Yo= BRE, ol
oA 2717k AREA Baw st oux|e] ool o EopA]
Wl e2ig ofuix] Ago] BL 2 oS sl Aow
A Z- =tk (Wainright and Richard, 1995).

ol AtofAl= UH At F=Fr]Y] 25.0 cm m|THE] FHA)
of thgt A& g7t of29 A AFE Fiefn| Hol K
(G247 — Aol DA AAAY v E 8Hx] Zstgiet. Q1d
A%t FHafu] o] HAAQ] HolHE TFA9} o] Fa tHE A
9| Fiefn|e} F7FHQ v E 8 25.0 cm "ITHY FHA| Y
ANBE FHsto] F7H2Q1 A7t 3 E|ojof & a7t Sl

o OF
= =

o[l Aol ARgE F=efuli= 20209 3YFE 2021'd 2€
7HA] wi e QU Ajtoll A FEH Aol sl o g H o]
AT 37670AE 0]-83FF o™, AA(TL: Total length, 0.1 cm)
I+ AIF-(BW: Body weight, 0.1 g)& S33 H, & 4& &
Au| & o] &35t YUEES 7]‘—3} T 7R 248, &
2o HOMEEL ASn FAS A5G LR 24
2o s L =AsH S 01%3}&’1—‘31, A7 9 Z27]5
oE Bo|24 W3S dotEsith Fkn|Y 7MY Fatt 9

OJEL HEF (Gastropoda)Fom, 1 o2 831 Bo|
WEZ oJF (Teleostei) Ftt. 1 vhof| ©&ZHF (Amphipoda), A
£ (Anomura), || F (Bivalvia) 5°] 8392, 0.9% 9|
19 HEE QLIS ol 1 ghe ok ke 4714 9
WEE RHS BN A% 2AL FER, AL AN,

FAE oF, A ESF7 T3 Yo HER eyt 2
7128 AQUIEE AL doE A3l <250cm, 25.0~30.0cm
A7)l A AF7E AT HolEIAL, 30.0~35.0 cm,
>350cm Z7|olA e BEE77 5% HolERE YehyTh
Frdful= ARE F2 HASHH 2 27| 0E 44E 7Y
H &2 FAaska BEE79 vl&o] Fat F7kete g BA
ok 371 FHedu) o] ARG Bt HolBE Aot S5
2 SAHOZ foIgt Apo|E Holx| At

Al Al

o] AT FYSATY
73R 2AFHR2023009)° 2] A

ABATARY “Hhastols] 2 3
ol off 5] I,
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