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Comparison of Stomach Contents of Yellow Goosefish Lophius litulon, in
the South Sea and Yellow Sea, Korea
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A dietary comparison of yellow goosefish Lophius litulon in the South Sea and Yellow Sea was performed by analyz-
ing stomach contents. Using a bottom trawl net from fisheries resources survey vessels of the National Institute of
Fisheries Science, 326 individuals were collected from the South Sea and 166 individuals were collected from the
Yellow Sea. The total length range of L. litulon was 5.3—68.4 cm for individuals collected from the South Sea and
7.5-55.1 c¢m for individuals collected from the Yellow Sea. Based on the index of relative importance and the varia-
tion in stomach contents by fish size, L. litulon was found to be a piscevore and a spatiotemporally opportunistic
feeder fish that fed mainly on pisces. There were differences in the composition of the stomach contents by season,
location, and the interaction between the season and the location. Thus, the diet of L. litulon is affected by the prey
abundance and prey spectrum of the habitat.
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B7tel o]-8%7] wizo] Ao r gEofof sk AHo]
TH(Hyslop, 1980; Kim et al., 2021). T3t s]oF Fej A= 22,
T, A, FE, Y 5 ole 22-ash Al ETHA 2l
So] Bata el s Aol o8] 2 YT 415 0)(Lim etal,
2011), s A= Fof-3ksh- a5 8159 Afol&
s AT A 71%52) Aol 5 1ol7] ol FHol]o]
F0 SolE Eet Ajo| 8 1ol Ao2 o,

= Ujol| A =38 ol e ofl ehet A== A A E|(Cha
et al., 1997a; Baeck and Huh, 2003; Choi et al., 2011; Park et
al., 2014), AFAYE(Cha et al., 1997b; Park et al., 1999; Kim
et al., 2020a), A% 7} 43H(Cha et al., 1998) 50| =Y =T}
ahA ol A ST 3ol AAE Al al(Cha et
al., 1997a; Choi et al., 2011; Park et al., 2014)%} 5-3f|(Baeck
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o} 91872 AT ARE A& 0B ST AL WS 5
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209, 210, 211)0l1A4] 1667HA1E A7 et 2AFSHICHFig. 1).
AR E WA= @l A SA1 A7 0.1 em, A1F-0.001 kg T4
7HA] 273510, 24 H WA= $1E &3] 10% formalin
solution®]] 2174%F & sl 53 v (LEICA L2; LEICA, Wetz-
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Fig. 1. A map showing the fishing area where yellow goosefish
Lophius litulon were caught in the South Sea () and Yellow Sea
(m) of Korea.
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7k 8= 24 Abolof] F-ofjt Aok v A=A 48] 9
3} two-way PERMANOVAZ A1 A]5}51 T}
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ool Al Qe o= F 32670411, H7H(total
length) E-3#+= 5.3-68.4 cm& LEFG L, Hat A4 35.149.0
em${th(Fig. 2). Asfoll A A E FotH= F 16671430,
AARZE 7.5-55.1 em& UERGAL, Bt A2 25.3+6.7
cm$%th

fUE= =4

wallol A A Sol 32670 2=, 301 1257H1S A9
stal, HolAEo] yz2ke 2017fA41E s JUsES &
A5t A3KTable 1), 82.1%2] &dHIE, 57.6%2] 7HA|=H],
94.3%2] FHIE ARt 97.5%2] Ao rEA|4HE
K3l o] F(Pisces)’t 7HY a3t HolERE Yepytil, 255
H 1759 A& Fof| A= Z7Yo|(Trachurus japonicus)2} EX]|
(Engraulis japonicus)7} 7} $-318Ft}. 2L 9ol A|--F(Ma-
crura), FZF(Cephalopoda) 5-°] &&3FAA T 2.0% ©]5}2]
BHS R EAEE Kol 1 o2 ui9- A ik Msfol A A
H gob 166704 Z, 5521 837|A1E A Lfgt v A 837)
o] UEES AT A}, 89.2%2] AU, 58.9%2] 7
A1, 97.8%2] FHFHIE 201 96.4%2] 5 L =X 40
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30.0-35.0 cm, >35.0 cm)ol|A] o]77} 7 Z Q3 Ho| YEE
VRSt wheba] £ ol FihE did o2 243 Aul(Fig.
3), ool A 2R E o= <25.0 cm@} 30.0-35.0 cm =2
Z]-oll A A, 25.0-30.0 cm 7|72 =&l (Doederleinia
berycoides)?} Y- (Pennahia argentata), >35.0 cm 7]+
ol A= A 7ol 7F 71 st deh. Aol A AR E Fot=
<25.0 cm 7)o A EX], 25.0-30.0 cm Z7)-S E7bgo]
(Collichthys niveatus), 1'5-°|(Scomber japonicus), Z17§0]7}
LH5F 21, 30.0-35.0 cm A7) -2 EHHA|( Thryssa hamilt-
ioni)2} -5-1(Coilia nasus), >35.0 cm 7|4 A7} 714
Fag vl e Yepttt.
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Fig. 2. Total length frequency of yellow goosefish Lophius litu-
lon collected in the South Sea and Yellow Sea of Korea. TL, Total
length.
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Fig. 3. Ontogenetic changes in the composition of yellow goose-
fish Lophius litulon for South Sea (S) and Yellow Sea (Y) based on
by weight (%W) among size class (SI, <25.0 cm in the South Sea;
SII, 25.0-30.0 cm in the South Sea; SIII, 30.0-35.0 cm in the South
Sea; SIV, >35.0 cm in the South Sea; Y1, <25.0 cm in the Yellow
Sea; Y11, 25.0-30.0 cm in the Yellow Sea; YIII, 30.0-35.0 cm in the
Yellow Sea; YIV, >35.0 cm in the Yellow Sea).
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Table 1. Composition of the stomach contents of yellow goosefish Lophius litulon by frequency of occurrence (%F), number (%N), weight
(% W) and index of relative importance (%IRI) in the South Sea and Yellow Sea of Korea

Sampling locations South Sea Yellow Sea
Prey organism %F %N %W IRI %IRI %F %N %W IRI %IRI
Brachyura 1.5 0.6 0.1 1.1 +
Charybdis bimaculata 0.5 0.2 +
Unidentified Brachyura 1.0 0.4 0.1
Copepoda 0.5 0.2 + 0.1 +
Euphausiacea 1.0 0.8 + 09 +
Euphausia spp. 1.0 0.8 +
Macrura 8.5 4.3 1.0 449 04 12.0 4.0 0.8 58.2 0.4
Alpheus japonicus 0.5 0.2 +
Crangon hakodatei 55 3.1 0.6 9.6 3.3 0.7
Metanephrops thomsoni 0.5 0.2 0.1
Palaemon macrodactylus 24 0.7 0.1
Solenocera melantho 0.5 0.2 0.2
Unidentified Macrura 1.5 0.6 0.1
Bivalvia 0.5 0.2 + 0.1 +
Cephalopoda 25 1.2 44 139 041 1.2 0.3 1.1 1.7  +
Loligo beka 0.5 0.2 1.3
Loligo japonica 0.5 0.2 0.3
Loligo sp. 0.5 0.2 0.1
Sepia esculenta 0.5 0.2 2.7
Todarodes pacificus 1.2 0.3 1.1
Unidentified Cephalopoda 1.0 0.4 0.0
Gastropoda 1.0 04 + + +
Monogenea 8.5 29.6 + 2503 20 7.2 171 + 1233 0.9
Nematoda 2.0 2.2 0.1 46 + 16.9 19.7 0.3 3378 23
Pisces 82.1 57.6 943 12,466.0 97.5 89.2 58.9 97.8 13,965.1 96.4
Acropoma japonicum 3.0 14 0.9
Apogon lineatus 3.0 1.6 1.1 1.2 0.3 0.5
Chaeturichthys stigmatias 1.2 0.3 2.8
Chelidonichthys spinosus 0.5 0.2 1.1
Clupea pallasii 0.5 0.2 04 1.2 0.3 0.3
Coilia nasus 1.0 0.4 0.4 6.0 23 24
Conger myriaster 2.0 0.8 1.5
Collichthys niveatus 6.0 2.3 5.6
Decapterus maruadsi 0.5 0.2 0.6
Doederleinia berycoides 4.0 1.6 5.9
Engraulis japonicus 244 26.7 14.7 26.5 34.8 249
Gadus macrocephalus 24 0.7 2.1
Hypodytes rubripinnis 0.5 0.2 0.2
Larimichthys polyactis 1.2 0.3 0.7
Leiognathus nuchalis 0.5 0.2 0.6
Liparis tanakai 3.6 1.3 25.8
Pennahia argentata 2.0 0.8 25 24 0.7 1.6
Pleuronectidae 0.5 0.2 1.6
Sciaenidae 24 0.7 0.7
Scomber japonicus 1.2 0.3 5.0
Thryssa hamiltoni 0.5 0.2 0.4 6.0 1.7 23
Thryssa kammalensis 1.0 0.6 1.0 1.2 0.3 0.4
Trachurus japonicus 13.9 6.3 41.6 24 0.7 4.0
Trichiurus japonicu 0.5 0.2 1.8
Unidentified Pisces 29.9 15.5 18.0 36.1 1.7 18.8
Eggs 0.5 2.7 + + +
Vinyl 0.5 0.2 0.1 0.1 +
Total 100.0 100.0 12,783.9 100.0 100.0  100.0 14,486.1_100.0

+, less than 0.1%.
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Fig. 4. Ontogenetic changes in the composition of yellow goose-
fish Lophius litulon for South Sea (S) and Yellow Sea (Y) based
on by weight (%W) among seasons (SS, Spring in the South Sea;
SA, Autumn in the South Sea; YS, Spring in the Yellow Sea; YA,
Autumn in the Yellow Sea).

T 744 99lo] A% &3t 8|4 Two-way PERMANOVA
4] ATK(Table 2), s A7F, AT, s Hat A o] A5 A ato]|
e A = 523k 2to] & H A THP<0.05).
o F#
wallek Aafol A &gt ot o] £ Ho| T o] {F & e}
o], Jaflo A= 1759 o] Foll Ak H7go|eF H A, Afsh
ol A= 15%-2] o] 7 FollA = BX|2F HAE F2 4519t
el A 4=2 ot A e of] et A-to] w2 Cha
et al. (1997a)2} Choi et al. (2011) AFo A o] F] AfE4
TR =8]7} 217) 98.8%9t 91.4% . UEREIL, 44%1} 35%9)
o7& HAlet¥ o, 11 2 #27|(Larimichthys polyactis)7}
7P -8 AT. Park et al. (2014) A7l A= o 72 AHiE
QEA|4=H]7} 83.8%= UEEIL, 32F-2] ol FE HAlEtA L
o, 71 oA = HA7L 7Y St HolER UETh 5

Table 2. Sum of squares (SS), mean squares (MS), pseudo-F ra-
tios and significance levels (P) for a series of PERMANOVA tests,
comparison of the stomach contents for season, sea, and interac-
tions between season and sea

Source df SS MS Pseudo-F P

Season 1 28810.0 28810.0 8.4649 0.001
Sea 1 213250 21325.0 6.2657 0.001
SeasonxSea 1  26819.0 26819.0 7.8800 0.001

Ak R R R R

LEX)

o oA Fol frolE th o= 3% Baeck and
Huh (2003) Ao A 2 0]739] A5 Q T A1 7} 73.7%=
UEFAL, 1059] ol 75 AdAlskelen, o1 & 2A7F 7 5
Q3 Ho| &0 it whebA] of¥l Aol AAo] AvE
Tooto] ot A4S HH A, ot B2 59 o
FE AR, I Fol A= A4 SN & SdEE
Hol= 5 TR Aot 2o 24T = ek o=
2 A4 o] o] 2| gk, o &1L} Park et al. (2014), Baeck and
Huh (2003)2] A3 AFo A 54 oz 2 Fol7el A7t
a3 ol =R Yeylth T3 H7o], gof, ENHA] 5 §
o] 7F2] A4l = IHE G o] = olg I F, 1P o F7t
ool WA E| 1L, o] 0] FA4 F o= Qe & Y& 7H ot
o] g o & ol BEo] Fo o] ool A A A == net
feeding®] 7Hs/3 %= AL SFRUA|NE, 23171 MY el = e
L Fo 7l HA|, g o], F4bA], 3-o] 59 o]F= A% A
o] wsjari T ThehErh

S FdA ] ARG FE Y o7 A, A
= ofH, A2 58 22H7(Copepoda), A o] F(Eu-
phausiacea) 5¢] B4 SYIES 72 HA5Hs Ao o
A JItH(Kim et al., 2017; Kim et al., 2021; Lee et al., 2021).
FTEA SHAES Holle Pkl Wl st ok
2] o]5(diurnal vertical migration)2 sh= A1 0.2 A#H A Q=
tll(Gang and Kim, 2005), 5574 SH=LE9] Fok2] o5
et S o] Fo] HEE Sk Fol Tt £33} A5 Aol
3loke Ao R FAE AL, A AEHA W] ZARA = 5
3t ol ER aH7} H QS Aoletal AekE T AAE £
2ubet el A Z-ofl A Aleh= o Foll A ‘g A|(Paralichthys
olivaceus), 71%o](Muraenesox cinereus), %73{(Conger
myriaster) 9] ol0] HolFel WA 4AlsHs Ao] AT
< B EQItk(Huh et al., 2010; An et al., 2012; Kim et al.,
2020b). F3F F 2] o] 72 &ef 2l Y 2|+= Huh et al. (2010)2]
A/ gt whEH R vofl A E ]l =0 HolEe] d
A = UEste, wheha] ol 7t A Alsh= 278 Wolld w2 =
WS Hol= FolRE dFo= A4S = JISd A o= A}
BEH, 35 AtolAs AR 2l 23MHAIE a2 st
o] AA] AlTtol| k2 Hol & 24 I}l sl A = EAe 2
f/d0] glrtar wekE )

ol el Mg Aol Al o Ao whE Ho & 24 W3S
Arh, otz Bs A7|dol A o FE T2 A4S =2
TR B2 o ol FE AAle=tl, f95 ol nlofsta,
TRIE71E ol 8ot St AHEE 7H mil&E A 1A} 5
oo A o= o7 E FAPE A S & A A5k o414 o) &
(piscivore fish)o]&} A|-F7H4] 7]3]52]4 ] A X|(spatiotem-
porally opportunistic feeder)@ FHeHel k. ESF o 1512]
oA A E AMA & 7P AR 271491 5.3 em€} 6.5 cm 2
A7 etk o] 75 Al Al g Ftak A8l €] 7.5 cm & 7 A|

S
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7F o7k A ARE - ejake] 0 ARt SolHE o
o2 HANE A7 3Tt e EojoF & Ao & AR HLE

AQ3} sG] T2 Hol| Y& A 2ol Arw E AT} T
o] Aol HA|, A= A7 o7t 7 -8kl A, Alsf el
EAos EWA| 9 g0, 7hE ol FAI9 EAV M A
ot Ho A ER Yeh st Al - et wo & 24 5
gk folg Hol= AS o 4= 9lich =3 Two-way PER-
MANOVA 24 A3}, a7k, A&7, szt Alde] Asa
ol taiA = ot 2to| & Btk Halli= Bt g24lo] oF
75 mo|H, Fal| AR, diupdRE vt e A Y
2 ALt 52 TheFet =37} FEste] S eyt e Al
of g} of o] Aol B9l ke v x| )k Choo and
Kim, 1998). Al3ll= S22 E2j4iel j g4 4 sk o= Ht
F4lo] ek 44 m2 Fallof vl A 02 A2 A FrkE 7HA]
UL, t719] G AA Whof =2 WF E3k A1 3ok
St 2o 7} At A 0 & del A Qlth(Lee et al., 2007). whbA]
o AldE A 7]%5 2o| & Qls) dafiel A= AEA
o] ol & Kol g4 4 EA4 02 gl Y} AYAkrte] YAk
FFE A H AL, HolARS Bl A9 ARk A
SRR O R gl|ofAE A ol Lo F FFE v 4= 9lok
(Lee et al., 2007). o] F+= LRFA 0 &2 o 2] &S $J3f Ho|
£ 317] 9l oy x| M) A3l Ho| A 7Fe A S
ol7] Y3l Mg A FHA AAlel= HolES T2
J A8t (Persson and Diehl, 1990). we}A] 507 58 o] F&
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=2 10 9 o
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Al AL
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