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Feeding Habits of Hexagrammos otakii off the Yoesu Coast of Korea
Jin Ho Jung, Heeyong Kim' and Seong Yong Moon*
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The feeding habits of Hexagrammos otakii were studied by analyzing the stomach contents of 508 specimens col-
lected from July 2009 to December 2010 off the Yeosu coast of Korea. The total length of the H. otakii specimens
ranged from 10.7 to 41.5 cm. H. otakii was found to be a bottom-feeding carnivore that mainly consumed brachyura,
amphipoda, but also sonsumed cephalopoda, pisces, anomura, polychaeta, and gastropoda. It was shown through
relative importance analysis that the benthic share was 58.1% for brachyura, 24.5% for amphipoda, 7.5% for caridea,
and 7.3% for pisces. Brachyura was the main prey item for H. otakii, occupying 35% of the stomach contents. The
proportion of brachyura and amphipoda decreased with the growth of H. otakii, and their decrease paralleled the
increased consumption of pisces. The shift in feeding habits to larger prey organisms with increasing fish size seems
to be one of survival strategies to maximize net energy gain.
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WA 2ALHA AT F, AUEES HED Sl A4 &5
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v} 45}5 AfRl o] ot A4 2o of el o] Qlof, AAlE
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Fig. 1. Location of the sampling sites (®) of Hexagrammos okakii
off Yeosu coast, Korea.
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Fig. 2. Size distribution of Hexagrammos otakii collected off Yeo-
su coast, Korea. TL, Total length.

2 o
HE=EZE

2 Aol A Fieehn] U&=l EAE F A= S087)A
% XA (total length, TL)] ¥ $I7}F 10.741.5 cm% 1L, o] 5
24.0-32.0 cm =Z7]9] FRAI7F & 34470AH 2 67.7%= 2R3}
A th(Fig. 2). YH A3 £ Ai(Fig. 3), 20104 10 10.7
eme] 714 22 A9k 41.5 eme] 71 2 AR A e

fUE= =4

ZA7IZE S AR E Fedn] T l8Ee] fIE 7HA]
L A 508704 F 164704 & 32.3%2] F-E-8-S et
8o W H 34470415 43 Z2K(Table 1), F=2fju]
O 71 F a7t Hol B ES SHNIE 82.6%, 55 H| 35.1%,
= A4=8] 58.1%F AFA|3F Al (Brachyura)$ith. =2l
7HAAIRE AR Foll A FAHEES o) Al (Pugettia intermedia)y s
714 wol A5k o, 238 7)|(Anatolikos japonicus), =5
o] 7| ZHMajidae)s=0] Qth. th5 o2 a3 HolES =d
HIE 79.1%, S55FH] 15.4%, 2291 7142H] 24.5%2 223 o
25 (Amphipoda) 231, 215 Foll4] Hichee|aHCaprel-
lidae)7} 7Hg @ol A4 = 2lom, A2 Gammaridae), <
7 QAo 7H Ampeliscidae) «=0]ith, Tz Thgo® 29
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Fig. 3. Monthly size distribution of Hexagrammos otakii collected off Yeosu coast, Korea. TL, Total length.
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Table 1. Composition of the stomach contents of Hexagrammos
otakii by frequency of occurrence (%F), wet weight (% W) and
relative importance (RI)

Empty stomach rate 32.3%
Prey organism %F %W Rl %RI
Polychaeta 55 0.3 1.8 00
Gastrapoda 52 04 19 00
Bivalvia 09 00 00 00
Cephalopoda 41 85 347 07
Loliginidae 12 25
Octopodidae 06 01
Sepiolidae 23 59
Amphipoda 791 154 12213 245
Caprellidae 480 14.8
Gammaridae 174 04
Ampeliscidae 116 0.2
Odicerotidae 1.7 00
Pontogeneiidae 0.3 0.0
Isopoda 29 04 1.2 00
Anomura 52 18 9.7 02
Stomatopoda 0.3 0.0 0.0 0.0
Caridea 320 M.7 3728 75
Pandalus gracilis 09 08
Leptochela sydniensis 23 04
Batepenaeopsis tenella 03 05
Heptacarpus rectirostris 12 05
Latreutes anoplonyx 49 36
Alpheidae 0.3 041
Hippolytidae 142 19
Majidae 03 00
Penaeidae 09 25
Unidentified 6.7 1.2
Brachyura 82.6 35.1 2898.0 58.1
Anatolikos japonicus 1.3 51
Paradorippe granulata 38 21
Pugettia intermedia 102 73
Scyra compressipes 15 20
Carcinoplax longimanus 06 01
Pyrhila pisum 06 0.0
Sphaerozius nitidus 12 06
Oregonia gracilis 03 0.0
Enoplolambrus validus 1.2 041
Heteropilumnus ciliatus 03 0.0
Pilumnopeus makianus 0.3 041

Pilumnus minutus 03 0.0

Table 1. Continued

Empty stomach rate 32.3%
Prey organism %F %W Rl %RI
Charybdis acuta 06 09
Charybdis bimaculata 52 34
Chiromantes haematocheir 03 03
Cancridae 03 00
Dorippidae 03 00
Goneplacidae 0.3 041
Leucosiidae 06 05
Majidae 81 38
Innotheridae 09 02
Xanthidae 32 14
Unidentified 314 70
Pisces 16.0 228 3649 7.3
Gobiidae 58 64
Pholidae 03 02
Stichaeidae 44 134
Gasterosteiformes 03 0.0
Unidentified 52 27
Unidentified eggs 102 0.8 79 02
Others 256 27 687 14
Total 100.0 4982.9 100.0

+, less than 0.1%.

ARo19] P 0912 7P 22 FHES KA, 15 om V9]
A2} 35 em o] 42 Al Atole] g2 0.67% =7 YA
W1 F 7P S S EES HYlrh(Table 2).

kl
|1k

o= AtellAl AHH Fefu] F 50874419 AHEES
A5t A}, 16470A|014 9] W-8=o] HAEA] ¢Fol 32.3%
FEL-S o], Aa|Z5(Choi et al., 2017)9} AHHE 8|S
Kim and Kang, 1997)0]|4] o}l t=efjn] o] F5-E&3} vl
S S Bolek f-euhel s oA HjofAlg o7l &
1] 2| (Coelorinchus multispinulosus) ] 5282 5.0% (Huh

et al., 2013), E7NW-5(Favonigobius gymnauchen) 3.8%

1o fr

~

Table 2. Proportional food overlap coefficients (Schoener’s index)
of the diet among Hexagrammos otakii

Size class (cm, TL) <15 15-25 25-35
15-25 0.91

25-35 0.84 0.89

35< 0.67 0.87 0.83
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Fig. 4. Graphical representation of feeding pattern of Hexagrammos otakii off Yeosu coast, Korea. A, Diagram representing the prey taxa
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Fig. 5. Monthly changes in composition of stomach contents
(%RI) of Hexagrammos otakii.

(Huh and Kwak, 1997a), ¥|=2}](Pholis nebulosa)= 6.8%
(Huh and Kwak, 1997b)= thH-29] v]o]AA] o] 7= 10.0%
ofste] W RS HUAT, FHiofule] TREL Hloj
4 o RERT} S FRES BT olo} o] tiRite] 4]
4 of0] Hloj4l4 ol R} FEgo] £ EfLEE 7L of

FE AT HS TR HoBEE Nk JUPH /XS A
U] o] A& 02 AT Last AL e Hol s

100
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Fig. 6. Seasonal changes in composition of stomach contents
(%RI) of Hexagrammos otakii.

SHt} o we] 2317} o] Fo|FlE 7Hs/d o] = THElis et al.,
1996; Farias et al., 2006). W24 BlojAA] o]REQ] &8-S
o] A1 ol /REY FEE Hept A o2 W ol fetal
e

2 Aol A Feu]7F A ARE Mol E L] SR pH|E B
W AR 58.1%, THZFE 24.5%, A5 7.5%, 0|27} 7.3%

F 97.4%9°] =2 v Hol HHHo| tfilF, B, ofujj)
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Fig. 7. Ontogenetic changes in composition of stomach contents
(%RI) of Hexagrammos otakii. TL, Total length.

2, 5718, WAR, WARE Fwdjvle] solz 7o o]
B7) o ACR Uepit, Eg BEge} ofnjazel a7,
sl F2e)7] W 2 ol AR ANAS] HolA WHE U=
o, O 248 o4 e 2 A48k UZHR o] B8 4141}
= oA A AR Aoz FA T uhebA] Fiedinl=
AFE T HolE= AAsHHA 9247, AR 2 olR7 &
S AA5k= AAEE 44 o (Bottom-feeding carnivore) 2.
= 2.

o Aokt Fieu| o] St Hol W= Al Fet -T2
AFH L AoK(Kim and Kang, 1997)1} A3l S5-8] < of| A 4] 4]
Sh= =2l m](Choi etal., 2017)9] A4 5442 thas Ao & Lt
ERRiTh. ofg= At A AAlshe Fedin]= AlFolAe 23
7 11.3%, SHE-EE0] 7] 10.2%, 29ho| A9 8.1% 0.2 &
ASIC0, A9 TIPS} 14.2%, W A BT S
4.9%, SEEH7INS- 2.3%= SASHAARE A2 Abik
Hledol= AT A5 BETolAT 17.6%2 =2 Hles
BRI, A-77136.6%2 31 THKim and Kang, 1997).
Hhlofl AJ3) B2 QIoHE FHia vl ALRolAE A

TH(Crangonidae) 34.3%, F>2uli|--(Heptacarpus rec-
tirostris)7} 13.1%, TZA1-2-2(Alpheidae) 12.1%Z 52 H]&
S ROy, AFo|Ae 228 (Paradorippe granulate)
4.0%, 2:2¥0] 7 ZHPinnotheridae) 3.0%, B-Euro] 7] 2.0% <
© 2 AlFo] A4 H]Eo] WA th(Choietal., 2017). o] /42] A}
of| A o= At Al 5 Atell AAsh= Fieu]= A A
EES AR = HolYEE Aol & Bt oA
e FoANE ol weba] ke HolEEe TR
e E A Fedu)7h AAshs 2gollA 3 shs Bol
=59 T2 Apolot 7H Wol 2¥sh= HoldE= A
g5h= 7185204 A2 oh7] thim o2 A ZbE Tk
Fledfu] o] Z7]ko] wE ol HeE U 7P A2
ZAAL 15 em m]REe A= A7} 20.1%F AHA| sk o 7
2p A7)5to] A-GE ZF4ste] 35 em oo Aol A=
2.9%9] Hj&S Rt dZ4FE 15 cm H|Wo A= 34.6%S
AABFR oL 35 em o)/ iAol A= 0.3% = w43
a5h= Aok ST 4= ik vhHof| o] F= 15 em w] k]|
A1 0.1% o]tz Bjo] 2] o] == Hl&o] Weted, 2 3
7|SEe & 245 HIg o] S8} 35 em o] A Aol A
= 57.8%7HA] S7FHAAL, FERE & AV OR A ]
&90] T7Fh= B4 Btk Asf S5-el 9 o] Aol M= 2
& 7hA19 Fefnlofl A= SR Hl&o] wokaL, Al
whe} TZERo] A4 Blae YolA|H Rt 2 579 v
EoPRIthal HarE|Rl=t, o2k &2 Aif= o 77F 2% Al
A uf Mok AJAstiA iAo s 27]7F 2 HolES A
Asto] gt Aol 9915 AHAsH ] 917t s 5/ 7HA
1 Qe Ao 2 AT Huh, 1999; Baeck et al., 2012).
Ul s oo A sk 544 ol 7o Aol wheE H
ojgh P wpoldt A, HF 3719 IFo® ths 4= %L
C(Table 3). 3 WA 1L AR FAR—0lF2)
HolHehs sk FEl 2 2 dRollA] aE o4 ¢Ieke] H
-gfjn], 339kt ‘5o](Lateolabrax japonicus) (Huh and Kwak,
1998a)2} =-2H(Sebastes inermis) (Huh and Kwak, 1998b)|
Stk £ WA 1RSSR otER o U R
20| WolHeHe sl Welz Wyt ZUE(Acentrogobius
pflaumii) (Huh and Kwak, 1998c), ZFA|ti(Cynoglossus joy-

Table 3. Comparison of ontogenetic changes in major preys among carnivores fishes in Korean waters

Type Ontogenetic prey change Fish species Reference
Hexagrammos otakii This study

I Am—Ca—Br—Pi Lateolabrax japonicus Huh and Kwak (1998a)
Sebastes inermis Huh and Kwak (1998b)
Acentrogobius pflaumii Huh and Kwak (1998c)

I Am—Po—Bi—Ga Cynoglossus joyneri Baeck and Huh (2002)
Favonigobius gymnauchen Huh and Kwak (1997a)

I Am—Ca—Ce—Po Hippoglossoides pinetorum Huh and Baeck (2003)

Am, Amphipoda; Bi, Bivalvia; Br, Brachyura; Ca, Caridea; Ce, Cephalopoda; Ga, Gastrapoda; Po, Polychaeta; Pi, Pisces.
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neri) (Baeck and Huh, 2002), E7§4-5(F. gymnauchen) (Huh
and Kwak, 1997a)0] &shieh. Al R Z15S ©2F—A)
onran rusel tolHBS sl Wl SriH]
(Cleisthenes pinetorum) (Huh and Baeck, 2003)7} $;3}4itt.
0|} o] S-2jute Fulslelo] EHal thirol £414 of
S go] A7]elz vl Solal] 43 4 Gl BARE
T2 AAstlom, 4ol whet o] Feje A Alsk= et
Zgol uHHaL, 2% A o AT ¢ IE =T o | A
a&o| ¥ w2 HolE A4 & 4= A Itk Wainwright and
Richard, 1995; Baeck et al., 2010). =3, Ho] A3k ThoFst
A A7 & 24 WellA o] & 1 Hol A 4
A7 7|12 e.2 28517 "tk (Langton, 1982; Baeck et al.,
2010). Baeck et al. (2010)& TjHEo] o] 2L zzto] Z7}s}
A A sHE Bol ol = 71A] e Hakrh gk B
Wk, A A= A TA gl AR Hol a4
HA o7 HASAN I AAeE ST B+ WA
£ Ago] F7ighol| uhet 22 2719 Yol gFofA & 279
Hol| YE= HolHgho] Uojif= Fejo|rt. Aol A2 F=
U= SR AR B 4F AXMEES = A4S
AT Ao ST gl whet o) 7 oF 57 T Hl A 2717}
& ol &=L AT BlEo] oA ol 9] F il
nle F WA A fE ol SRtekal & 4= ek euh i A
ol A= 10 cm e} 7R Ao TRk Al & SHE7F o 9 &7 7
efu| o) HAIEAS EIsHA] 237] diizoll o ¢kt 5
eefu]o] HRbAQl AHAE 1 HolHghe: Hets] Bis]7] ¢
A= 7Heet HolE AAlshs BAIQl T7]Atolofl Al folAl
7] 7HA O] A=t A A sl o o] ol & FA] BARE Sl &
A a7t ek

£

AL AR
of =EE 20024 FURAUINN FAAFATAY

(R2022037)2] 2910 2 =305 A7QUc).
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