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Feeding Habits of the Largehead Hairtail, Trichiurus japonicus in the Yellow Sea of Korea by Gi Chang
Seong, Do-Gyun Kim, Da Yeon Kang, Suyeon Jin, Hoseung Kim, Ho Young Soh' and Gun Wook Baeck* (Department
of Marine Biology & Aquaculture/Department of Aquaculture Science/Institute of Marine Industry/Marine Bio-Education
& Research Center, College of Marine Science, Gyeongsang National University, Tongyeong 53064, Republic of Korea;
'Department of Ocean Intergrated Science, Chonnam National University, Yeosu 59626, Republic of Korea)

ABSTRACT

The feeding habits of Largehead hairtail Trichiurus japonicus was studied using 377

specimens collected in the Yellow Sea of Korea. The specimens ranged from 4.5 to 33.7 cm in Anal
length (AL). T. japonicus consumed mainly a piscivore, such as Engraulis japonicus [percent index
of relative importance (%/Rl)=74.1%]. We calculated the trophic level as 3.84 for T. japonicus.
Fishes were the main prey items for all seasons. The main fish prey during autumn and winter was E.
japonicus, whereas those during spring and summer was Larimichthys polyactis. Fishes were the main
prey items for all size groups (<15cm, 15~20 cm, 20~25 cm, >25 cm). T. japonicus also showed size-
related dietary shift from Spratelloides gracilis and E. japonicus to L. polyactis and T. japonicus. As the
anal length of T. japonicus increased, the mean number of preys per stomach (mN/ST) and the mean
weight of preys per stomach (mWY/ST) tended to increased (One-way ANOVA, P <0.05). Seasonal and
size-related shifts in dietary composition were investigated by PERMANOVA analysis, which showed
significant variations among size classes and seasons.
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A7 7+S 7FAH (Kim et al., 2020), 98 o] F A|F= AEH3|
dog AF3HE Hdl olFdte AR dA ok (Park
et al.,2002). B3 ZA= o7 47T 52 A5t A4
EZARE dHA glem (Huh, 1999), 44 &5 53 59
LAY BE MAFE 2ATOEZN FHA +3S FA
3= 7154 98-S 3tk (Yan et al., 2011).
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<3} A= (Kim et al., 2020), 23 2 3]§-(Park et al., 2002)
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7 SapEolo} 519, 44 ATE N&Ho ANFo =M
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ol Ao AHEH Z2] AlRE 20209 2€5F 20214 1
Y7HA] S-2uhet AE<] 183, 184, 194,202, 203, 2043} -0 A
THIEL FAYE S AR EAS (Fig. D). AR 23

£ ¥Este] dAAE R, 327 (Anal length, AL) T}
ASE &H3IoH, A8 HEST T 10% T2TFH £
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A ER3A JUHEE 2
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Alg=olaL, N& Hol 5 AA7E 24X H F WA, N 33 9
o= AT, Nows AA HolBE2 MA|g=olH, Wis
G Ho|WES FF, Wows A HolBEY Folth.
o] &2 A% 8% |4 (Index of relative importance, IRI)=
Pinkas et al. (1971)9] A& o]&3}o] FolFon, AdlEar
Ape WEERE SASH] A=A 48] (%IRDE YEHY
et

IRI=(%N+ %W) X %F

%W =

AEE A NS shetsty] f3t G FDA (Trophic level, TLi)
= Cortés (1999)9] A& o] &ato] Latgitt.
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Fig. 1. Sampling areas of Trichiurus japonicus caught in the Yellow
Sea of Korea(m).
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o|3, TLi= Ho|BE £7< jo gDA oIt HolYE &7
9] FFAA = Pauly et al. (1998), Cortés (1999), Ebert and
Bizzarro (2007)S 2113to] HHZL 2 AR5 T

AZE Yol BE 24 doti7] st 3,4, 59), o
5(6,7,89), 7% (9,10, 1149), A= (12, 1,2¥) 2 FE3IH L
o, 271 HolAE A4S ot 7] Yste] 4y =7+
(<15cm, 15~20cm, 20~25cm, >25cm)2 2 FE3}cH &
@ 27124 ol 44 BAL Total] 98 217 A
2 Ha HolAE 7HA|4= (Mean number of preys per stomach,
mN/ST)2} %% (Mean weight of preys per stomach, mW/ST)
< Totglon, dUufx] EAHEA (One-way ANOVA, Excel
2014y o] &3t o4 AT

#)A (Season), 7] (Size class), AAY} 7|2 AEZ
£ (Season x Size class)ol| W&t 29 Ho|WE ZAo] 9]
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o] FFHE AR BA} 7P AT ol HEE UE
Bt o o2 F8% HolYEL 31.1%9] SFNE,
85.7%%] NA5H], 9.6%2 FZFHIE RISk 25.9%9 A&
NF Q=X 4H]E UYEPH debrh2 A o] F (Euphausiacea) §
ch. 1 9o A¢F (Macrura), F5F5F (Cephalopoda), A7H F
(Stomatopoda), A& (Brachyura)7} @394 22 0.1%
uEe] ATiEREASHE ol T e uS Helth B3
279 A 20T Lotws] Aa) JFAS AR 2
I, Hol P& FEH A= oF 3.06, dHirt2 Aol F 2.22,
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A-E HolYE 249 ZolE £4F AT} (Fig. 2), BHE,
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AEQ AFIE A2 (W1 oF A AAE Holy
E 24 AolE BAT A, B-dde F&7] (Larimichthys
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o MEE (Spratelloides gracilis), BA], ZX7} Z}Z} 19.8%,
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Table 1. Composition of the stomach contents of Trichiurus japon-
icus caught in the Yellow Sea of Korea by frequency of occurrence
(%F), number (%N), weight (% W), and index of relative importance
(%IRI)

Prey organism D%F %N %W IRI Y0IRI
Brachyura 04 + + + +
Euphausiacea 311 857 9.6 2,960.7 259

Euphausia spp. 31.1 857 9.6
Macrura 14 0.1 + 0.1 +
Leptochela gracilis 04 + +
Unidentified Macrura 1.1 + +
Stomatopoda 04 + + + +
Cephalopoda 04 + + + +
Pisces 811 142 903 84745 741

Engraulis japonicus 379 119 594
Larimichthys polyactis 5.4 0.2 8.0
Sardinella zunasi 1.1 + 0.3
Sphyraena pinguis 04 + 04
Spratelloides gracilis 4.6 0.3 14
Trichiurus japonicus 29 0.1 4.7
Unidentified Pisces 329 15 16.1

Total 1000 1000 114353 1000

+: less than 0.1%

3. 27124 oS x4

A71E HolAE 2449 FolE 43 A (Fig. 3),
<15cm, 15~20 cm, 20~25cm, >25cm? BE I 7] A
o157} Z+2F 100.0%, 99.0%, 92.3%, 76.0%2] Z=FH]S e
ol 7P Sast HolgEo| ). Wttt Aol /= 15~20
cm, 20~25cm, >25cm® Z7|EANA 24 1.0%, 7.7%,
23.8%2 THHE UEtHo] & HRAZ 2T HolPEo|Y
ok =3 ZX 9] £ Ho|AYEQ AFUS dAe R (mEl

F A9 Z71E Yol BE A ztolg EAg A, <15
cm®] 27| e AEEH BA7F 42 50.9%2 49.1%]
FHE Uty 7P £-88k9 o™, 15~20cme] 7] o)A
B 7} 96.7%2) FFH| 2 Z718FH T 3 20~25ecme] =2
712X BR7} 88.5%2] SHHR AF fgAstgon, Iz
717} 8.3%2] FFHu|2 F7FekAth. >25cme] A7 FoAE
Fz719F ZX7F 242 46 8%} 42.9%9) FHH 2 SIS
on, FA7} 10.3%9] FHFHE a8kt

Z219 2718 MAG B Ho|WES] T A
£ 243 A3k (Fig. 4), Z2X 9] 271298 MAG B HolA
E MAFE <15eme Z7|FolA 15704, 15~20 cm®] =2
7124 6.970A), 20~25cm®] Z7]|Z A 20,8714, >25cm
9] A7|FANA 461704 YEHY & Z7IFoRE A& A
A B HolBE NAFe S76ke AFE BioH, &
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Fig. 2. Diet composition of Trichiurus japonicus caught in the Yellow Sea of Korea based on the weight (% W) by season. T: Total prey item, D:

Dominant prey item (fishes).

n=25 n=55 n=40
100 +
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~ 60 -
=
N
= 40 A
20 A
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T D T D I D
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0O Engraulis japonicus B Larimichthys polyactis 0 Sardinella zunasi
B Sphyraena pinguis W Spratelloides gracilis Trichiurus japonicus

Fig. 3. Ontogenetic changes in diet composition of Trichiurus japonicus caught in the Yellow Sea of Korea based on the weight (% W). T: Total

prey item, D: Dominant prey item (fishes).

AMoz gol8t xo]S B ATH(mN/ST, One-way ANOVA,
F=9435,P<005). =3t Zx9 27|2¥ MAF FF Hol
RAE Zeo <15cmQ A7|Z2)A 1.6g,15~20cme 277
oA 4.7g,20~25cme A7|FNA 5.7¢g, >25cm & 7|+
oA 50g& et & Z7IFLE 2455 AT Bt Hol
RE ZFL S718lth Aadte S Bion, 5AFHC=

993t 2ol R YTtHmWIST, One-way ANOVA, F=4.265,
P<0.05).
4. A™ED 37|20 mE Y

AuiE 24

ojfl AtollA ZAe] £ HolY=E oFTE AR
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Fig. 4. Differences in the mean number of preys per stomach (mN/ST,
individuals/stomach) and mean weight of preys per stomach (mW/ST,
g/stomach) of Trichiurus japonicus caught in the Yellow Sea of Ko-
rea among size classes (<15 cm, n=25; 15~20 cm, n=155; 20~25
cm,n=147; >25cm,n=>53).

Table 2. Results of PERMANOVA tests, employing a Bray-Curtis
similarity matrix derived from the mean percentage weight contri-
butions of the dominant prey item (fishes) to the diet composition of
Trichiurus japonicus caught in the Yellow Sea of Korea

Source df Pseudo-F P (perm)
Season 3 20.325 0.001
Size class 3 32.570 0.001
Season X Size class 2 16218 0.001
(&2l o]F A9)) Two-way PERMANOVAE 433 ZAat

(Table 2), Z2] 9] Ho|WE AL Zt7t A-T} 27|+ o
g Fogt folg Yetfiglen, 28209 A48T gt
zpol & vret glch. mreba A-at 2]l thste] CAP &4
= *%ﬂ A3t (Fig. 5), Ao 2 24X Hol & 24 2}
T2 QRS 20 et FREL, 27| BE Ao
AE5 1o ot RS 7R ET ALEE F
o] BA7} 7]ofstglon, 3 AT o5 -l MEE, I
P27} 71040}@‘4 E3 <15cmo A7 ES FTEII=
o] 7143t aL, 15~20 cm&} 20~25 cm?] 7|+
5cm] A7)t 2719 AX|7F 7] o8kt

X r|r
HU

of
Fll"

],

e 2 N Aerfr 2
N
>4,

¥ T
YR i,
Nl

'l

K
uk

ol AelA ZX9) A4 Fast 13
WA7h oS Ane Uehiglch BX9 A% et

02- %k Spring <15cm
Engraulis japonicus + Spring  15-20cm
X Spring 20-25cm
O Summer 20-25cm
® Summer 225cm
A Autumn 1520 cm
04 A Autumn 20-25cm
O Winter 15-20cm
% B Winter 20-25cm
)
g
-0.24 Trichiurys japonicus
Larimichthys polyactis
-04
U T T T 1
-0.4 -0.2 0 0.2 0.4

Fig. 5. Canonical analysis of principal coordinates (CAP) ordination
plot of diet composition of the dominant prey item (fishes) of Trichi-
urus japonicus caught in the Yellow Sea of Korea to assess differenc-
es between size class and season.

A s Fol] &8stz o]FT LR A7) = 4~79 Foll Atetsi
(Kim, 1983; Kim and Kang, 1992), 2 7}7¢} 22 S5EZ

S T2 S, A ZARY Holdog A HolxteS
01730]-—- g dl= Aoz 4HA At Jeong et al., 2017,
Kim et al., 2017). o]H ‘_IL°ﬂk] Zx9 YyLE=Z BEH
YR 9 o Z7)= - 3.8cm, 5E 2.8cm, 7H=E 4.6
cm, AEE 82emE UEHH AL Hol AX|= A4 A
= x]_/z\_ﬂ oz 7—&]0]-__ tﬂ;qe —l/l]g].od otq cﬂ;‘q_‘: /Kgfil—
AL Agtol] AA Z2)9] HolFEEA & 7| F st AL
2 godd. Agdqte] w2H g AAsts ZX9
< (Huh, 1999), o] &7} 7W F8% Ho|yEo|len, 1 F
DA77 AL, ofF Qo dntthEAolR, AR,
A 48 Fol HolBERE YetEth. E3 go|¢9 Guishan
Islando]| A2)8}= ZH2] (Mammel et al., 2022)= o] 72} A&
FE T2 AAstg e, A8l EA) 2 (Myctophidae) o7t 7}
& 3893, Hualieno]] A 48t= ZA] (Lee, 1978)&= B2}
(Engraulidae) O] 75 F2 HAIstAtH whahA o] AtolA
A= AYATL |ABH olFet AARFE F= A5

o2 yegon, A8 aet £ Hol¥E Fol X
o|F Holz AL g wotHr.

ol AFolA AR FFHAE= 3.860|0 e, AFAF
£ Faste] gajo] AAsts 29 JYDAE Yot At
(Huh, 1999), 3.689] gt& H 4Tt o3t Aol & Hl AL 9]
H A7 AL AAtol vls) =27]7F 2 A Y HEo] H
5 = ARER7] Q2o HolBE F oFY AAHE]
Hwd =4 gt GEFEA7E ZfolE Kol RS wd

Aok ®3 Faf ol A 2 X = ot (Lophius litulon)$}F THA 7]
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(Coryphaena hippurus) 59 Ho|¥E=2 EIi1%0J(Cha et al.,
1997; Jeong et al., 2017), 39 FFHA S BET HAY =
ARE dAAN7IE AEE AHE Hols AL Awdn
o AFoA 77t BE AE Bt 7PF T3 Hol
EollaL, BT} oS El 2z Fx7]e 2R 9] AAu]Eo]
H 23 gokom, 7tEEn AL Hoe A7t 85t AL
2 Uyt Zdx7l= vzt Ad, g8, 5=l A4
e 94 olF R 3~69ol Al FLA ArtsiH, 10
4 steiE d5S 98l Fotete A= dEA Uk (Bae,
1960). @etA o] AtolA ZX = BEHT o529 A
e Adfol Edshe A27E o A4S Aer ddd
ok E3H o] Aol 7HY} 89| o 5H Fet FEH 225
cm (A& 68.3 cm)2] 7NA oA ¥ e F2EAF (Cannibalism)©]
BRHACn, AUSEAN BEY 29 BTALL 16em
2 olR AL A4 E ST BABAS AAZ L Fol B
£ 2ot 2 29102 2837] tRo] ZAA0 of
YA ZmelA 0|z ATE Fid ol 2 B4 @Aol
72 9] AL th TEE AT (Lee, 1978; Huh, 1999; Mammel
et al.,2022). o] AoA o FH dufrhA ol 7o A4
o] &% F7Igt Ao 2 RAFHY=T ASE Adle #2953
o] AHY, AFYrY FFe=E dHth2 Aol 7t £
U2 £45t= Aoz 48 A ok (Yoon et al., 2006; Choi
and Park, 2013; Lee et al., 2021). W2tA] o]XH AFo|A ZX]

L olBAo] B 2 U EYIRE At
ohE Aol ws) ulnd ¥ PANES dehd Aom B
i,
AT w2 gl AAst 229l H9 (Huh,
1999) FEZ 159cm AFE 72HRoA ojRE o] Ass
Lt o] waAHY O, AAEl vt HAE HolyBe 3

w3A7|7F F7VeHe Ao R HIEh o] AFoA ZA|=
BE 37|74 o]F7F Lstg e, <15cm 7| ZA AL
vl A 27]7} 2k AEBI BAS F2 A48t el
et >25cm 7|2 A = BlaE 2717k 2 Fx2719 2
o Hajulgo] Aoz WHEET weba o Aol
© 15cm |9ke] ZR] WA ¢7F WA k7] Wil AFAT
o o] ZZFFoA o T2 ol dgto] WHFA| gf2 Ao
2 F5H, 43l w=t Hold=e 77 Skste A
& AgAget garet Azt dehd e wuEd,

3 ol F= YRt oz ARt wet ad JuAE =
A7) sl "ol = AAsU $FE s oW
AN ZA 9 Aol Al wet Fo HolBE MAre F
fetgon, e A2t 2718 >25cme] A7) 2l ot
2 a9 % k. ol gt A3 >25cme] 27]#
f AA7E AR 8FFe DFHA7]7] A dure2 Aol
S o F AR w yehd 292 53] o534 194370

FI

i

A A-E AT Gt 2ol RE AR Ak U
B ZAnE wdEh o]9f i xA o2 o FF- o 20287
A AZFE >25eme 37|79 AR Fx7)e AA e T
Hng 37|71 & o] /fE $AFL= HAstgen, QA
F HolBE =4 AolF Hol=dl olg A= Y W9
Ho| 718-Al (Prey availability)2] z}o]of &3] velhdt Zut=2
wetEm, Ao Ao 27] Y 29l o= A2
7 8% ZX 9 HolAE A4 Htte] FFE & AL=E
Azt et

o|H Ao ZAA= AT} F7)o wat HolPE =49
FY3t ZolE B, CAP E4S 5o 583 45359 F

22 A7|F2 47 AEEd A7} 7)o =T #9kon,
& A7 BF Fx79 A7 79Er 2 AR Y
Epsith 9ol 7H8A2 AAZAE Y Al-FHA L 213t JHA
o] =Z7)9) u}a} xpo]E Ho|=t| (Holt et al., 2019) o] AL
oA 22 Ad 27|l wet 8 HolBEo| olg B

% AL oA 2717} Aol whet A 2717t F7Fsh, &
% 59 ol ol wet Hol 7H&Ado] F7H7] el
Uehd Z2at2 ===t} (Barnes ef al., 2010).

o OF
pel -

Lyt AfolA Edsts 29 A4S Tetetr] s

45~337cm9 FEF HAE et 37771419 U&=
< AT 24X 9] F Ho|WEL 74.1%9] FHFLEA
HE el o F 3, A7 7Y S-Sk oy A
oAl A9 YA = 3.84F UHEIHSGIH. ol Ff= ZE AH
e AAY M} Fag HolEolgleH, /AT AL
o= BAZE S, 32T oS- o= F=27I7F A
Aot oFE ZA 9 BE I7]F(<15cm, 15~20 cm, 20~25
cm, >25cm)ollA 7HE S8 HolgEo|glen, 277 &
< JhAY] A AEEH FAE F=2 A4S FERC] A
Aol et 2719 228 A HlEo] EolAl= ALE U
EpstTh B3 229 o] ARl weh Bt HoldE A
Aot FFol T8k B3-S Ul dltt. PERMANOVA
A4S Tl AR A7) w2t 2R AL o &
o]& Hol= Ao R Uyt

Al Al

0] == 20221—:] ‘5“0 /\J—_‘?’_ XH olog 3}]0&:4:&7]?%1
o) 2| ¢ wot A7) (ICT7 ¥ $2Aka- i ha] A Al E

ofo
e

~
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