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G| X &&dt= Z A (Trichiurus japonicus)9]

Diet Composition and Feeding Strategy of Largehead Hairtail, Trichiurus japonicus in the South Sea
of Korea by Do-Gyun Kim, Gi Chang Seong, Da Yeon Kang, Suyeon Jin, Ho Young Soh' and Gun Wook Baeck™
(Department of Marine Biology & Aquaculture/Department of Aquaculture Science/Institute of Marine Industry, College of
Marine Science, Gyeongsang National University, Tongyeong 53064, Republic of Korea; 'Department of Ocean Integrated
Sciences, Chonnam National University, Yeosu 59626, Republic of Korea)

ABSTRACT

Diet composition and feeding strategy of the largehead hairtail, Trichiurus japonicus

were studied using 375 specimens collected by purse seine, set net fisheries and lure fishing from
February 2021 to January 2022 in the southern sea of Korea. The anal length (AL) of these specimens
was from 3.4~49.0 cm. T. japonicus fed majorly on Fishes (especially Engraulis japonicus) based
on ranking index (%RI=99.3). Fishes were the main prey items for all size classes. T. japonicus
also showed size-related dietary shift from E. japonicus to T. japonicus, Larimichthys polyactis and
Engraulidae. Fishes were the main prey items for all seasons. The main fish prey during spring and
summer was E. japonicus, but in the autumn and winter, the E. japonicus portion decreased, and T.
japonicus, L. polyactis, and Engraulidae portion increased. T. japonicus were specialized feeders with E.

japonicus as their dominant prey.
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(Trichiurus japonicus)= A MA Y et G s Hof| £x3}
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ZHA AL k. o] E FEjehA] SR o= s AR
Ao JAATS 7T Y, oA SRR 4
Srlg Seichun, Ho S AT Ea oA oz
ORI $5I BFOZ BASto BT Hol@Eg B,
Tolle ASo 2 Hotohs 4F7] #A3RE she 22 &
#] 91tk (Munekiyo, 1990).

= A2l oldollA AhAQ 77 i =2 AAE T
AA, Fol7], TAC A=} 2 stz go] 93] 249l
7}t o] FojA 1 Qirt. SRRt Y A= 71T HSH 7h
St= s FH5HA kst )lem, ol= A el A
250 § 24 WslE oplstR, A2e - 24 WA} ol
A BA o] Y, A E2| WSt Holg Fxof Akt 1
Foll 92 n|E 7154 o] Atk (Kang et al., 2012; Park et al.,
2018). wbA A4 e SAREEEE fsiAE Holaks
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< olsfistaL, AEjA WIS S 9 oS 4= = s A4
Hol A1} 2|43 Q] BUE o] Faslth(Jeong er al., 2022).
53], i AR 28 Ho|AE, AR A
olgfstz A2 YA W ovA 3&% 7155 THefst, 7]
SR 9 HolYE B W3 5 thet a%og <l W
F 7FsAol A ZARY HoBES 5T 4 YT (Bax,
1998), o]= AEjA Wel 3t A2 A3 st AHA
718F AR 2] (Ecosystem-based fishery resource)l] 714
g 4= Q& A o|th(Hanna, 1998; Kim and Jeong, 2020).

229 FAAH #EE AFE ATHEH A= 4
E N EWYS) (Hamaoka et al., 2014), 535 (Mammel et al.,
2022) FollA =L, FWol A= Edll (Huh, 1999)9F A3)
(Seong er al., 2022)°| 4 e} SHAT FolA 3
Seong er al.(2022)9] A= Aol A 3= o] o A} &
o] Z}o|E Holm, Huh (1999)9] A+ ddfollxl 43o] H3L
A9k oF 359 o]}e] A9 AFARE 7t AF +HS FO
A AH O WE §FE Therd Aol Sidt

waba] ol ALY HAL 3= defollA E¥sks 2R Y
AWEE 245 53l D) 8 HolBES Tofsta, 2) A3
Ade] whE HolBE 24, 3) AAAZE AT o|H &
T4 A= 2R HA P} AR gt FEE AlFst
I, 71&3EE 7)1 SHEtE Qe S A st g &
= AHSHA T2 A7 R o] 88 4 9l Aol

ME U
Ao ARRE ZA= 20219 2¥EE 202249 1€97HA] &

3 Aol A FofFAlet AT, HAE o]dE ol8sto] ot
o AskH (Fig. 1). A AE2es 7 Aste] 4=

Latitude

Longitude

—_—

F 3, 3R 0.1em, AlF 001 g S97HA] SA5HE. 573
AAE 912 AZsto] 10% 24 TP oz 1A 3
& u]7 (LEICA L2, LEICA, Wetzlar, Germany) ©}2jo]A &
(Species) FE7H] =3 Farstoe] BASHG T 2317 X3 E]
o] F FE7HA ER7F 2713t ol A& Afolle & (Order),
T+(Family), < (Genus) 57k UER i},

HAE HoBES §5F= 00001 g FH7HA] SA8HA S
o, A2 24 Ao 39 A AAE AT -, of
o] A& o]gsto] Zh Bo|E tigt 2RV (%F)Y FFH
(%W)2 YR 2Tt Hyslop, 1980).

o i do

%F = Ai/Nx 100
%W = Wi/ Wiorar X 100

Aq71A, Are SIH-EE0lA 3 HolBEo| A" 229 A
F=o|aL, N HolF 443t 24X F JiAIS, Wi sid Hol A&
F, Wioars A "o Y& F5olt.

], Hobson (1974)9] A& o]&3fo] Hol &9 A4
(Ranking index, RDE UEtd &, £X|4=E HESE A
<AFH(%RDE o83t HolPE AT EE BA5HAT

RI=%F X %W

RI;

YRI = mx 100

AT A TE 229 HolBE 24 WIS YotE7]
L3l 3719) 271+ (<20.0 cm; 20.0~25.0cm; >25.0cm)¥} &
A3, 4,59, 3H41(6, 7, 89), 49, 10, 119), A (12, 1,2
Y= FE5t] AUEE 2AS A

729 HAYHE 1otz 93] Amundsen et al. (1996)
9] =3 AW (Graphical method)& AME3lF o™, o] HHH

125°E 126°E 127°E 128°E 129°E 130°E 131°E
Longitude

Fig. 1. A map showing the trench where Trichiurus japonicus were caught in the South Sea of Korea ().



Z3AY = (wF)°l Tty ERYO|YELHE (Prey-specific
abundance)—a- TZAISksEo 24 Ve 1L, Ho|=Q T (Dominant
or rare), 34} & (Niche width), 434X 2F (Specialist or general-
0% BHT 5 Aok SIS HEE 420 42 olg

aof Lpehgit.

A7|A, Pe HolBE 9 EAYYERRIE, Si= HHE=E
FollA Hol|WE i T, Si= HolWE iE AT 7R AW
|5 FolA AA Hol W= FFolth

oAy 2 2 shHolA 95 AR 9 7S
HolF2=E Uetli=d], ARl fAEE 93 HolE, 8t
Fol YATRE Fa5HA] g2 HolBEo] YA Stk E=IF
ag= S AR O]% Ho|WE2 ZAZ Z A 94 9
O ES UEH, £5 A9 Bfole ZAR Al &gt
A HolWES UEhdt) 7] 52 ZAR9 HAHES e
W, ARl AXTeE ARG AHAE HolBEY FFF A
o] HL2 M4 Z& 7HX= HAIESE (Specialist feeder), 3HE-
of YAEE Tkt HolFES A4St W2 A4 & 7}
A= A YHEE (Generalist feeder)?l A2 2 THE oh(Pianka,
1988).
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1.

Aol A AMLE ZR)= F 37570 A 0|5, 354 (Anal length)
EXE 3.4~49.0cm BYE YEFGTH(Fig. 2). 25004
%= 20.0~25.0cm Z7]FE0] AA| A5 56.8%F AA|5H] 7F
A o AstE 1, QA= AR BH FEAL 235+5.0cmE
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Fig. 2. Anal length frequency of Trichiurus japonicus collected in the
South Sea of Korea.
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Aol AREE 23R 37574 F FE A= 158AA=
42.1%9 FEES U l&=e] ward 2434 217
A9 HolWES #A7E A3t (Table 1), 92.6%2 SR,
84.5%° FHE AR5t 99.3% 2] £A|¢H|E HQl 01
2 (Pisces)7t 7V 0% Hol4BE vehton, 2Ry
I} 659 o]F FoA HX|(Engraulis japonicus)7} 714 —?J“j
St AL, HR| o202 ZR| (Trichiurus japonicus)2}t Z27]
(Larimichthys polyactis)7} 5838t Ho|AFo|qrt, 1 o &
vl A o] F (Euphausiacea), FZ5 (Cephalopoda), M-S
(Macrura) 5-0] 2@3AAT A1) 0.7% olst=2 of-¢- W
< HEE 2Rk

Table 1. Composition of the stomach contents of Trichiurus japoni-
cus by frequency of occurrence (%F), wet weight (% W) and ranking
index (%RI) in the South Sea of Korea

Prey organism %DF DWW RI JoRI
Amphipoda 1.8 0.1 0.1 +
Themisto spp. 14 0.1
Unidentified Amphipoda 0.5 +
Brachyura 0.9 + + +
Euphausiacea 55 0.2 09 +
Euphausia spp. 55 0.2
Macrura 3.7 0.6 23 +
Leptochela gracilis 0.5 +
Leptochela sydniensis 14 +
Unidentified Macrura 1.8 0.6
Stomatopoda 0.9 0.1 0.1 +
Cephalopoda 3.7 145 53.6 0.7
Loligo sp. 0.5 +
Sepiola birostrata 0.5 +
Todarodes pacificus 0.5 142
Unidentified Cephalopoda 23 03
Pisces 92.6 845 78315 99.3
Acropoma japonicum 14 1.0
Caelorinchus multispinulosus 05 1.1
Engraulidae 32 33
Engraulis japonicus 22.6 254
Larimichthys polyactis 5.5 11.1
Sciaenidae 09 0.7
Thryssa kammalensis 0.5 0.7
Trichiurus japonicus 37 19.0
Unidentified Pisces 54.8 224
Total 1000 7,888.5 100.0

+: less than 0.1%
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Fig. 3. Ontogenetic changes in diet composition of Trichiurus japon-
icus caught in the South Sea of Korea based on the Ranking index
(%RI). T: Total prey item, D: Dominant prey item (fishes).
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Fig. 4. Seasonal changes in diet composition of Trichiurus japonicus
caught in the South Sea of Korea based on the Ranking index (%RI). T:
Total prey item, D: Dominant prey item (fishes).

3. d¥ut A= M2 HolME =Y Hst

g T2 Hol¥E 24 HIE BT 2 (Fig. 3), &
E 37]3(<20.0 cm, 20.0~25.0 cm, >25.0 cm)9|A] o}F7}
98.6% o)/l -—HZV\H]E Hoj 71} 83 Yo B EE UE
Wtk wetd 279 o 7w diae g 243 A3l <200cm
2} 20.0~25.0 cm Z7)2A 22 %RI 100.0%2} 93.8%= H
ol W7} 74 298 HolWEE Lhehgth >250 cm 27|
oM A7} %RI 51.0%ES Hol 71 23 Ho|PEo|glo
o], %RI 25.0%9} 18.6%2 Hel Zz7]or W1} 27} 2|
theo g 2a3k9c) A do)] W Yo YE 24 Wil BT
A3} (Fig. 4), 25 A (Spring, Summer, Autumn, Winter) ©{| A
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Fig. 5. Size classes by seasonal changes in diet composition of Trichi-
urus japonicus caught in the South Sea of Korea based on the Ranking
index (%RI). Sp: Spring, Su: Summer, Au: Autumn, Wi: Winter.

ojgith. #F¢ °1‘$ruP° e g BAst Aat, 249} 5149
L %RI 98.7%%} 903%% A3 H =
Aole £xA 02 %RI 61.0%, 222%, 15.5%= HQl 2%, 3
AT} o7, F271|7F 8 HolgEolglon, SA = Fx7|%
BA7F 242} 49.6%} 48.9% ) YA E Hol 7P 8t
St A 2 7|38 HolBE 24 HIE 2% 2
(Fig. 5), A%} sHAlolle BE A7|7olA BX7F %RI 77.8%
oo e Hol 7P Ao, 814 20.0~25.0 cm Z7]
Fo)A X th2og ZX7} BRI 22.2% FHS BT FA0l=
>250cm 7|29 &£@stgom, ZX7F %RI 65.6% FFE B
of 7P S48k, 22 tha o2 FA T o7, 27, Wlo]

3} o}77} 242 %RI 23.5%,9.9%, 1.0% 32 2tk SAlol=
<200cm 27|17 E@3HA] @eken, 20.0~250cm 517] |
Mz BAI AF7F %RI 73.6%S 2o 7P S48, 1 o

L2082 9RI264%2) #2712 Uehgth >250cm 371 =
M Z2717} BRI 49 4% 2 7V $Astg o, F27] theo

= EuER), Y, 97}t 22 %RI 30.4%, 20.1%, 0.1%2
bt

AR O] A Z, wolF 8, AFIEE L4 At(Fig. 6),
Tz 5 ARl AR o177 91.8%2] E/NE} 85.0%
o EAYE+HES AX|ste diF2e] 23] ATl A
7P F8% 9 l %i UelgtHFig. 6A). o2t 25
ol AR Qo] AR AA A= T2t
o|E] 3124 %fé Rl il Soteh. 7 9]o] Hol e

L 5 shrtol] EHsto] TASHA| o2 HORER LERT
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Fig. 6. Trichiurus japonicus feeding patterns by (A) prey category, (B) species above 1%: (a, Unidentified fishes; b, Engrualis japonicus; c, Larim-
ichthys polyactis; d, T. japonicus; e, Acropoma japonicum;, f, Themisto spp.; g, Euphausia spp.; h, Leptochela sydniensis; i, Engraulidae; j, Unidenti-

fied cephalopods; k, Unidentified shrimps).

Hg 98] FENE 1% ol4te] HoluEg
A3} (Fig. 6B), t-Eo] Aol A 543%2] &
HIES} 08.5% 2] ERHOYESYEE KT o F7F 714
g gol el Aoz tehyrt theozl Ao 224%
o) AR BT Halste] vay ke $HES BT
1 9l9] HoEL FEUEA WY 2T A2 sl
Zdsto] w9 ol WEA AL ekt

(o md
g}
o
o=
ot m.hj
Sis

of & ox o

U |

ol Atol A ofztoll JFA AR F HolPELZ oF F
A= HA7} 71 Fa% HolBERE YEhyth A= &
A1 9F 400 mo] A 27tA] B335} (Fedorov et al.,
2003), TAARL B £3 RoIFE ATA B4 277
(Copepoda), FHIT2 Aol 7 59 FEEFIAES T2 44T
o} (Yoo and Jeong, 2016; Kim et al., 2017). BX]2] 8 Ho|
Al TEA EHIEY YRELS Rol= st Wol= A
A8 93 W20 @ AFASHE Zokiz|o|E (Diurnal vertical
migration)& 3} (Gaten et al., 2008), 324 ZHIEY F
ofrZlol ol wat Ao} Ze 47 RolF o] B3} A
S Molgfsle Aoz FHEY. wakA ot (Lophius
litulon), =29 (Doederleinia berycoides) 52 % A& X
2129} 115-0] (Scomber japonicus), AFA| (Scomberomorus
niphonius) 52 £35¥ AF7HA] G5k ZAA 5 24
2t A REY SAA oRAE BA = F8 HolE
2 o|g=™ (Baeck and Huh, 2003; Lee et al., 2021; Kim et al.,
2022, 2023), - A8 EFIAED AAZAAE AT

=n
o T

) EZ Q] 22} AH]R}o|th(Jeong ef al., 2022). oF3YAl olFel 7
2)e] Aol oKiohe F RHOE BAIG] HoldES
S, 27kl 4] OF 100m ol4e] 20 s A%
FAZFE 3= Aoz &EA th(Tomiyasu et al., 2016). Tk
A AA Y BF T A9 A8 G T AR &
AFsHA Ut 9o| 71-gAdo] w3k Aol wekEH,
o] HAlZ 93 FeEtE HGol 93 ofztol A 29

A AL vl ARRE Aol Atz Et
3ol w2 HolBE WA ZA= <20.0 cm€} 20.0~
25.0 cm A7) BAZF 7HE F27 HolAEo| o,
>250cm I7|2ANN = ZA7F 7P AR, Z=27] (Lari-
michthys polyactis)$} BA|1} o172 HAE E3F H|H =9k
o} o]2gt o] f= At wet 4o 7|9t 58A 9] St
9 H4] ovA] ag&4a B e A2 WaE (Gerking,
1994), A A Ho| & HET tlEo] AFE 28T 24X =2
7|12 Afo|2 wetET AF whE Hol¥E 24 HBlA &
7

®

A} iAol WA} A ST HolgBol L, 2A0 2
%), 2z27), 225} oj59) HAle] FALT, FAL 2z
o} W7} 2o HolyER Uepith 7o HoldEw vehd

2o %

9|, 2R, =27, A7 o7 35+ ol
£ k= 540l JITH(NIFS, 2023). 3 32719 39 455
A Aol R datsta, dEste A7 FAL 54
dafo] Aga A0 ol 2 o8 ET, E@-&o| H|wF
=tl(Jang et al., 2020; Kang et al., 2022). £3t A& 2 =
714 HoAE 24 ZAIE 1EsiES o, AT A o}
£ Z2X Y HolPE 242 1) A w7t 27 o1F= 78
Ho|YE9| £32,2) A wE 24X 7|7 2449 Wt 3) A
ekl T HolJE MY £9o 371 o ST Yele=w
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RN e RPN k== L Rt
ok & AFolAs Al-FHE 2Rl wE
= 4 9 Hol Aegd} 23kgof tisir= 1
2 ot FeE

3 JFalet $3E Huh (1999)9] Ao} AsfollA 3
Seong et al.(2022)9] ATol|lA 8 Ho|YES B = Vbt
3, 558 R Gol A =3FH Mammel er al. (2022)2] A
TFo|A F8 Ho|PEo] Au|ER| (Benthosema pterotum)=E Lt
ettt USR] ASolE WAk GARA ZHE ool
FoppR o] 5L = Ao R A Qlth(Sassa et al., 2010).
webA] AR THAEE e 47 Ro|RE ATt A4
£ A A7t FYsHATt. sHAIRE o] AtE ) BlwA A2
47~267cm AL 37|7-S A4S 2 42883 Huh (1999)2] AT
o ot At whet AARF (84R, dute2AolR, A%
oA o} FE HolBE H3lo] o]FojFct. HHH o At
A FEA 34~49.0cme Z7)FE AR £3E|glo
11.1cm PRES] iRl 25 392 Yepytal, At & o
o|¥E AT YehtA] iglth wheba 29| BolE Mgt
Al7] 9 oF A4A)7] (piscivorous stage) 0] 2] 27|+ TS
2 A5k A o] Q3 Aoz WZHET ESF Seong et
al.(2022)9] AFollA= Ao wet F=x7|9 2R A=
ol & Fo] M= A, sHAlo dulttE ol 7Y 2dN=
7F mi$- wqtth wEba] Ao wE A7), A, A-ALT T
o] tpFgt 2%1S et HAAE A $3o] s, ol
A S AF= 9 28 BE ol PR o 5
U= Aot

Z 4 7 2AAEZ ofF W A4l (net feeding)©] ©]Fo]
2 7hsdE ARt AWEE 45 X3 o A
A AR 9] AUEERE 27 TAFSNeH, 237} o= H=
o]FolZl M} FAIE o]-&F AR FA ojgEo] HOR
He a2 ZAXE E o2 A ZA7 RS 34 5, 44
St s WEE Yom Hol FFEA A4S Pty #
TEth 2R 9] FEFEA A2 - 99 A AN &
A YEl e (Huh, 1999; Hamaoka et al., 2014; Seong et
al.,2022), Bl & =27]9] 2|7} 22 225 AAsHlaL, A
% oF 30cm9] HlwA 22 A7|FME FFEA o] U
Bt 524 AT AAEE 9 HolAEY gt A
of] FEE vrO ™ (Pereira et al., 2017), QF S-4]4 EAR}of| A
UelE Eo|3t A4S 2 (Baeck and Huh, 2003; Song et al.,
2006), o2 7HA] F79 SFEZA @Adol AT, AA = 7
oA Bl oFgt JHAHE HASte TFY FFEAS = A
o2 wrhETh(Hseu, 2003). SFARE o] H A} SfjollA] 714
Aol YE o187 Huh (1999)9] A, Zafbddat A
< B3 AF3 Seong er al. (2022)2] AT 2E 22| 9] EHH]
£} 3.7% 0|k $EEA] M 47} g gtk v T3
E£-S 0]-83F Hamaoka et al. (2014)2] @0l 47)9] sl =,

Aoz ¥
=

Al [e)

3

SuANd=)

— F

iU
i

Am

oZ
1o

et o, ol

el
oX,

[¢)

32

ook o

1709) selol s AHE A9 oF 435004 FHEA|
AL 7P $AT HolAER Yeht Foz Hot 74X 5F

) Ysty 279 delME 27 AT S3o] Baw Ao
o Ea AR A T, Alzho] 320 nje ugEe)
3 3, G o} Qe o} ) EAR e} wo|Ay
3 Az 9 A 2 9lo] Bolale] ake )

T e 23 9 ookt B9 S o] 83 T At of -
oo 2 AWEE 24 5= 515] LEsoF & Aol

ofztoll AHE ZA)9 M4 Z, Ho|F ok, JAATS 4
gk A}, g EEY] Aol o FE FE Azsiglen, /AT
AR HolE FF7F Hol F2 A4 E& 7 A4S
% (Specialist feeder) 22 FHFE It} o] H A9 AAE T
SHH ZX| = ofttol| oAIE LR AL, £HE SETR
o, Ho|BES At ST Ao = sl H4]o] 8o
gAY 27 Fo|FE F2 AAstd e, AAF & Fo 9
o ERHE A48 e A7t Bt @A 715Aske] 7t
312 QlF) Jafle] 422 1980W e F73] Al Q)
tH(Kim et al., 2011). 3FA|t o|H A1LE EFFste oF 3519 A
ol A 3% Huh (1999)2] A+, Aafiol A 4=3% Seong et
al.(2022)9] A BF b Aol w2 F=E Hol=
A7} F8 HolBER e oy A3 27| Ad| wet
Ho| =9 Zo|F Bt wabA RF A, AT B BE
o] ol go] Aey T ookt 2%1S aEsto] Alddt A
AE] Ate] e do] ki wkEh 3 20229 % Ao
g 279 = 287 22 47 HolRY Ex HIHKOSIS,
2023) T 22 ALY HI= 1) M2 Ho|gLo Y
0|4, 2) TY Hol¥Z o]tz MEL HolHFA A A, 3)
o] ¥zt 5 Hold 72 9 AYRE FFE & 5 I
2ol thekat 291 egh 24X 9] AH ds AEHQ
HUEHe] B Zes AztdEn

2 o

el A A, AT oGt FofFA R ot AHE 24X
£ 3759, Y HYE 3.4~49.0 cmZ UERgTH Z
2] &) £ Ho|PEL ofF FollA= EX7} 7P -G 2
A& 47 Ad wet BE olFg F2 AAsHAA, 4%
ol whet BRI 2], ZA27), A} o FE S HolWE
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