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ABSTRACT

Zenopsis nebulosa were collected by bottom trawl net from 20 areas in the South Sea

of Korea during 2021 (February, May, August, November). The range of total length was 10.1~50.2
cm and empty stomach rate was 45.8%. The most important prey of Z. nebulosa was Pisces, with
Trichiurus japonicus, Trachurus japonicus and Benthosema pterotum. And the second important
prey was Euphausiacea. Z. nebulosa showed dietary shift by size class. In the <20.0 cm size class,
Trachurus japonicus was dominant prey item. In the 20.0~25.0 cm size class, Trichiurus japonicus was
dominant prey item. In the >25.0 cm size class, B. pterotum was dominant prey item. Analysis of the
mean weight of preys per stomach (mW/ST) increased with individual size.
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G178 (Zeiformes) D7) T} (Zeidae)o) &3t= wgay)
(Zenopsis nebulosa)~= Uzt A AL, 42 FH
ST, L2EHdortA] de RESHH, $4 50~600 m
9] A Zof AAsl= ofFo|th(Kim et al., 2005; Rowling et al.,
2010). Yl 7)= Hd) A% 70.0 cm, AE 3.0 kg7HA] A48t
o, 4~5417F =W sl 240 300~600 m oHjof] AFtehe
Ao 2 d#HA Ui (Rowling et al., 2010). ESF T3t 4225
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(Kim et al., 2013).
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X| (Engraulis japonicus), %t 001 (Todarodes pacificus) 5 &
74 ol%e] Zlo] WA 275He ACR BEYTHScong er
al., 2010; Kim e al., 2013; Kim, 2022). Wgtat7|o] digt =)

T+= el ZZ (Kang, 2005), R EEL} A A (Kim et al.,
2013)°l o] ol o, ZHAZEQ 17| (Zeus faber)2] AT
Hlsto] RIga17] o] Ao thet = FE3 Aot of 79
AAAEH O e At o7 e AEEH A 4&E olsfist
o 8% Eut ofyzt, I Fo] &3 FejA Y Hog =
ol83h= d oA F83 AFLoth(Choi et al., 2021; Kim
etal.,2022). 3| 2gojRe} 1147, TE£7F 58 F2 Aot
o A Rgar)e o AAA 01554 - 24 34 4
Ho| AR Ao T WZel WY AUEE 24
et A 4 A B E AR Holg Aol F8T AL
2 PeEoh(Kim et al., 2013).
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olals] Sl 7]
A} g,

Mz o 2

oj¥l Aol AR YIgI|= FPeA Y Akt
AR '/ 20, 22,233 9] AF EECITLE ©]85to] 20219 2
¥, 59, 8¢, 1€ AF ZaliE 28e 3l a8l 207 3+
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JE A= AdellA A3 0.1 cm, AlS-E 0.001 kg T7t
A FAst9om, 349 A= A8 A& 10% formalin
solution®]] LA} h.
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Fig. 1. A map showing the sampling area where Zenopsis nebulosa
were caught in the South Sea of Korea ().

q71A, Ae fIUEEIA sl HolEo] ad Wgarr] e
MAg=elaL, N HolE HAIRE 1iganr] o] F A4, Ni&t Wi
< MG HolWE MATe 557, Nowrt Wioar A #0148
= A<t g5l

Hol| A& 9] A58 =R (Index of relative importance,
IRD)= Pinkas er al. (1971)9] 412 o] g-3to] Ta9Th.

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

ol WEgE Bikso] ATiEREAGH) (BIRDE LYY

o},

9IRI = IRI;/ i IRI % 100
i=1

7|7 Ho|AE WSS doty] Y8 273 Alwstst
o e § HolBE A4S wholstgla, o] Ho|xgto] -zt
= Ao wet 3749] 2717 (<20.0cm, 20.0~250 cm, >25.0
o2 ol £HSIL £, 2128 AT B o]
A& 7J A4 (Mean number of preys per stomach, mN/ST)<} 7}
A B Ho|WE 55 (Mean weight of preys per stomach,
mW/ST)E F-8teH, A Fujx]ZE4HEA] (One-way ANOVA,

Microsoft excel 365)< ©]-§3to] F-2]44& A3

2 o

1.
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ol Aito] AHEE RELY]Y F MAe= 35670A=, A
7 (Total length, TL) 10.1~50.2 cm®] HYE BHoH,
20.0~25.0cm?] Z7|Fo] AA NAF2 30 9% S AR5k 7}
% skl (Fig. 2).
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Fig. 2. Total length frequency of Zenopsis nebulosa collected in the
South Sea of Korea.
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ol Aol ARg-E gL

7] 356704 & &

MAZ, 458%) 35ES L]—E]—LHO%]:]- o2

7] 1934719 YUEES &
2 74.6%9] 23y 15 8.6%2] /WA
o] yzTH|E L}E}qw 76.9%9]

o] F HoldE

0] Z (Pisces) R 1L, o1&

gt A3 (Table 1), L‘:eh_’— l

Fl

4.7%
*%&Ex@ﬂlé wal

Zo\XE& ZX] (Trichiurus japonicus),

Z 70 (Trachurus japonicus), 2 8)5X] (Benthosema pterotum)

ur|el UEE = 349

T2 AT olf 3R Fa% HolHES 20.2%
o] 2T, 90.4%2] A=Y, 11.8%2 &$2FH|E Uehy
o 22.8%%] AHFAEA|HE Hel dHltiEAYo| 7 (Eupha-
usiacea) Tt 3 6.2%9 ZFHYE, 0.6%2] 7NASH], 3.4%
o] £EFE Yo 03% AEREX|4H|E B9 &
§ (Cephalopoda)E JAstHoH, FE5F FolAes 42X,
) & A o] (Watasenia scintillans) 52 25t 1 Qo &
Z}+3 (Amphipoda), M-$-5& (Macrura), 87+ (Copepoda) 52
AAstg ey 242 0.1% nTre] AFLER¢HE B 1

Table 1. Composition of the stomach contents of Zenopsis nebulosa by percentage frequency of occurrence (%F), number (%N), wet weight (% W)

and index of relative importance (%IRI)

Prey organism DF %N JoW IRI 9IRI
Amphipoda 1.6 0.2 + 04 +
Oxycephalus sp. 1.0 0.1 + 0.1
Parathemisto sp. 1.0 0.2 + 02
Copepoda 0.5 + + + +
Euphausiacea 20.2 904 11.8 2,066.7 228
Euphausia spp. 20.2 904 11.8 2,066.7
Macrura 0.5 + + + +
Cephalopoda 6.2 0.6 34 254 03
Loligo bleekeri 0.5 + 0.6 0.3
Loligo sp. 0.5 + + +
Sepiola birostrata 0.5 + 0.1 0.1
Todarodes pacificus 1.6 0.2 22 3.8
Watasenia scintillans 0.5 + 0.1 0.1
Unidentified Cephalopoda 2.6 0.3 0.5 20
Pisces 74.6 8.6 84.7 6,958.6 769
Acropoma japonicum 2.6 0.2 04 1.6
Apogon semilineatus 0.5 + 0.3 0.1
Apogon lineatus 0.5 + 0.2 0.1
Argentina kagoshimae 3.1 0.3 + 10
Benthosema pterotum 7.8 2.6 10 28.3
Engraulis japonicus 1.0 02 2.3 2.6
Glossanodon semifasciatus 0.5 0.1 03 02
Glossanodon sp. 0.5 + + +
Larimichthys polyactis 10 0.1 29 3.1
Maurolicus muelleri 2.1 0.7 1.3 42
Psenopsis anomala 1.0 0.1 + 0.1
Sciaenidae 1.6 0.1 7.1 11.2
Scomber japonicus 0.5 + 2.1 1.1
Trachurus japonicus 93 0.7 42 455
Trichiurus japonicus 5.7 0.3 114 66.9
Trachurus sp. 0.5 + 32 1.7
Unidentified Pisces 435 32 47.7 22152
Hooks 0.5 + 0.1 + +
Total 100.0 100.0 9,051.1 100.0

+: less than 0.1%
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Fig. 3. Ontogenetic changes in diet composition of Zenopsis nebu-
losa collected in the South Sea of Korea based on the %IRI. T: Total
prey item, D: Dominant prey item (fishes)

A7|3E YolAE A WIS 4% AT} (Fig. 3), oIF
© BE F7|FA AT HolBEoIH. o7 HdF
QT A$HE <20.0 cm I7|F A 68.8%S XAEFF o,
20.0~25.0 cm 27|24 87.1%= Z7V8H AL, >250 cm 2
71X 73.7% 5 AA ST Gt olRe F HAR
S HolyEo| et dntthEA o] 7 AdF =X =H|
£ <20.0cm Z7|FA 28.5%F AASFA 7MY E9kod,
20.0~25.0 cm L7 24 12.7% = ZHA8HEL, >250cm 2
712N s 262%5 AHASHT. 71 % HolBER] o F
of tiate] A7) HolE 24 E4% 3t (Fig. 3), B
A7)0] FFHoE2 g Ho|YEL 73], H7Pol, A=A
Atk ZX 9] AF 2 =X $HE <200 cm 27 FNA 7.8%
Fom, 200~250cm ZL7)FNA 41.1%2 Z7F8HaL, >250
cm Z7]Fo)A 9.0%E A3t A 7g0le] HF A=A S
HlE= <200 cm 272004 69.5%2 & 3 Uehglon,
20.0~25.0 cm Z7|AA 77%2 FAEQL, >250cm 27
oA 49%F HER o] & T7|H0 R A4E Ak AT
= B3k ZHEA Y AdFaEAHl= <20.0cm Z7]79
A 18.8% 9L, 20.0~25.0 cm 7| A 223%2 2718140
M, >250cm Z7|2NA 635%S VERo] & F7|fe s 7z
5 7kt S A

4. 37|28 JHHE B2 Hold= A+t &5

27129 A BE QolAE MGt 5% WalE
A Aoh(Fig. 4), 2717F Z7Ftol whet ARG B o4

Mo Mo

25 20
—&—mN/ST
—&—mW/ST

20

mN/ST (inds.)
mW/ST (g)

<20 20-25 >25
Size class (cm, TL)
Fig. 4. Variation of mean number of prey per stomach (mN/ST) and
mean wet weight of prey per stomach (mW/ST) of Zenopsis nebulosa

among size classes (<20.0 cm, 20.0~25.0 cm, >25.0 cm) collected
in the South Sea of Korea.

Ml BAZ LR {5t &olg HolA| ¢h3tot(One-way
ANOVA, P>0.05), 7§AE B Ho|WE $5F2 SAHL
2 995t zto|7} e (One-way ANOVA, P<0.05). 7}
2 HF HolWE &HFES <200 cm 7|4 1.7 golge
™, 20.0~25.0 cm 7|2 62 g0 2 271819, >25.0
cm A7) E 157 g2 2 F7lste] 27171 S7Fge| wet A
AG B Ho|WE S5 S7Hte A YerH A

oo

o|f Aol AYHE W7 HHLE 10.1~502cmE U
Elt o™, Rowling et al.(2010)8] A AZ u]F o] & uff, o]
H Aol AHE ML) AR oF 1A|ofA] 10A4] Ato]2l
Zoz goEr

ol Aol WgL7|o FEES 45.8%9 w2 @& UEt
Wtk Kim ez al. (2013)9] A3 AL E 71.0%2 2 35
E2 B, ol23l olf= EuHOoR ofiA] o7 A&
Ho| &3A|7ko] Fhot 437} o] RO AL, o] o] Foj7]
7rol dAlH e g Ho|7t BHESIE 7HeA BT Sl AR
AZF= T (Kim et al., 2022).

g n7]9] HolPEZ £ 43, F Ho|PE2 oR7E
Uelton, olf FoAE 24| foi7t 7P Fa% HollE
2 Uiyt 474 oFd 2X =
H3Z5H, frols 847 T2 SESTIAES FE A4
3L, 49 ZARRY] Bo|d o2 A HoAkss st ATS §t

al., 2022). T3 23 ol wajld $a8 23], Ugn
7). 3ok (Lophius lirulon) & TeFet Holge] A4 ol



AEZ ZuE vk glo] AXYEAY HolBE2A SaT 9
A& A5k o7l AL 2 HAFHTH(Cha er al., 1997; An er
al.,2012; Kim et al., 2020). F o] BEQ] o|F Fol| A F HA
2 Fa3 HolPEL Mol Yeith Aol sEEEA
E 9 aFolRel A9 ZAR Aol AAANATE T B
Al Ak, ket Aol FH5HA AARTHKim
et al., 2021). EJF TR0} AAet= A4S AU 7] d&
of ZARZ} AL kot Wol AT 4= glo] thgdt 0f4
A o7 Holdoz A Fa3% HEhS gtk (Yoon et al., 2015;
Jeong et al., 2016; Kim et al., 2021). W2kA] 237 A4]Z]
ol Exel7 Zdsin, ofiin] mgo] & Mol Thek 4]
A3 Aoz VR o} TEOE FaT HolWES i
Aol R Yehih Wehtadel R §7] Hao 4
EEYAE BE 49 SEEYAES J45tn, BALY Fol
2] (Sardinops sagax)®} T2 £F o]F 9 Ho|goZ o|lgHo
24 FEA Y] A olFel F8F TS TTh(Kim et
al., 2010; Jeong et al., 2017). T3 F-2|E A|o] o7t &0
2 s, R AF o shske 5ot ARol5S F
o 53 AF2 oA &gl Fag AL Frh(Kim eral.,
2018). o§1 AFtoll A Hga7|7h dutkt ol 7RE ol A4
?F AL 7o dniohE Aol 77t Mgarr] o] A4 471R]
ZE Ao o]FsE 1 FL Yo 2E W2 AAE A
T A7) RO FEHTE B3 o] AollA o] FEgt of
Yzt 9] ZAR | &5k Ao o] 5o FERE 4R A4
3 FHe= nFo] & of, Yigre v AAEA W
oAM= e ZAAY HAQ Aoz HAEHTH(Song er al.,
20006).

7|7 ol E 249 HIE A% A, BE 27]2
A HolHgto] FRSHA Y] gttt = Bl E <l ojFell
sl 2712 HolBE 249 HIE AT 23t <200
cm Z7|Z\A= Aozt 7 &G L, 20.0~25.0 cm
Z712ole 2R o7k $-8HaL, >25.0 cm 7)o =
AvER) 7t 48k o] Aol A =)o) FIhEel w
2t Z+zF H74ol, 2|, AREAE Bol AA AL pAalol =
I3t Ho|BES 7|8FYHor HAR] feoer
SHoh Wga7|= 4] Zojdel et Aol F7kste ¢
< Hom(Kim ez al., 2013), YIg1L7], Ga17|9} -2 Aol f+=
54 olF2 AgF o HAste Al AAA] =R FH5HA
AAlstaL E4A AT 5 e HoldES AAste A=
B 315l ch(Huh, 2006; Choi ef al., 2021). ©]¥ A7) <20.0
cm Z7]23 20.0~25.0 cm 7] A Z42F LHEAE A 7o)
o AR ol Lyt Agtel = A4lska gleut(Kao er
al., 2015; Feng et al., 2021), >25.0 cm 37|7oA 4 A
H[5 2= 4 300 m ool AAsh= Aoz BRI E It (Jin e

5 [

®

peur|el UE=E =4 - 351

al., 2023). WetA Z& F7]9) Mgny)e vlaa Fe 4400
Fxs)7) BEsl Hlolet 23 $olg st 2 A7l

OR BH% P SHOE ofFste] AuEAE Wol YT

A YIS BT o4 ol Ao YU
of wet HolpEe] ARSE gastn S S AL

i

Of

Hol=d], ol= AAsIHA oJAE fAst= Hl ZBagt oyA
ol 7ok, Ut B39 4o ARCEHN T I T2 Y
o]Z A3 4= 917] wlEolth(Gerking, 1994; An et al., 2012).
a2t o AolA Z7]Fo] FUHRk wet Higalr] e Hd
Ho|WE FF5F2 S7tE o, Bt HolBE A= 2
gk Zpol7} VrepER] Qigith. o= RIG 7|7} AdAstel wet 9
o| &Y MAIget WA GOl FFFOl w2 T 2719 HolBE
< A5t ojAIE fA k= Hl B URE TS5 AL
2 goEr.

7)o} vl=gt 7o) AAlsks @arr| o) Ad dE A
HEWH, A4 o] wet HolHE Aol X7}t o 24
], M= (Psenopsis anomala), SYREA 2] (Acropoma japoni-
cum) 5 AAA FHo| FHIA Allste B/ oFRE F
2 Al 718527 ARt (Huh et al., 2006; Choi et
al.,2011; An et al., 2012). |2 u|Zo] & uf, d117]e} v|S3t
e AalstaL, 7|39 d HARE &5 UEir])=
2a17)¢} Ho| AR TAll e AR o T2y o
Aol <100 cm 2719) WIEa7]7F =R grof vig
7] fol9 AL I = USIth ek 25 AtolAe
oeFet 2719 Adnr] fHEES A5t dafetel A48t
= WE7|Y Ao Aol AX HAYE o] Basit
A=

o OF
L =

ol A+t AMEHE WIEar|= 202149 29,59, 8¢, 1€
o Al ZLaE ZFHE Fall L3l 2070 BolA A EES o]
g3to] A= Aok AFE A= 10.1~50.2 cm2 LUERG o H
HEEZ 458%%th. W1gal7]9 F HolYEL o 7L,
FoME 2], H7gol, AnEA 55 HAsA o F o
2 383 Ho|PEL Aol 7t wgdr|e] 27
H Ho|AE 24 H3E gokE A3, <20.0cm 7|4
78017} AT HolFEol et EgE 20.0~25.0 cm 7]
M ZA|7F, >25.0 cm A7|7oA = AHEA7F S48 Hol
eIt Wig 7|9 273 AT Bt HolBE S5
(mW/ST)& F7V8k= AaFs Zalh.

o 2
o i of

|

2 Nod
fr 7l |



352 EAfol . Zriel . UK - 0|BF - w2

o] =R 2023UE FYPFAEY $ArTEA LAY
(R2023001)%] X ¥o 2 =35 AFdYrt.

REFERENCES

An,YS.,J. M. Park, S.J. Ye, J M. Jeong and G.W. Baeck. 2012. Feed-
ing habits of john dory, Zeus faber in the coastal waters of
Geomun-do, Korea. Kor. J. Ichthyol., 24: 20-26. https://doi.
org/10.5657/kfas.2006.39.4.357.

Cha, B.Y., B.Q. Hong, H.S. Jo, H.S. Sohn, Y.C. Park, W.S. Yang and
O.I. Choi. 1997. Food habits of the yellow goosefish, Lophius
litulon. J. Korean Fish. Soc., 30: 95-104.

Choi, J.H., B.J. Sung, D.W. Lee, J.B. Kim, T.Y. Oh and J.N. Kim.
2011. Feeding habits of yellow goose fish Lophius litulon and
john dory Zeus faber in the South Sea of Korea. Fish. Aquat.
Sci., 14: 435-441. https://doi.org/10.5657/FAS.2011.0435.

Choi, YJ., Y.H. Kim and J.H. Lee. 2021. Diet composition of john
dory Zeus faber in the coastal waters of the South Sea, Korea.
Kor. J. Fish. Aquat. Sci., 54: 526-531. https://doi.org/10.5657/
KFAS .2021.0526.

Feng, Y., H. Shi, G. Hou, H. Zhao and C. Dong. 2021. Relationships
between environmental variables and spatial and temporal
distribution of jack mackerel (Trachurus japonicus) in the
Beibu Gulf, South China Sea. PeerJ, 9: e12337. https://doi.
org/10.7717/peerj.12337.

Gerking, S.D. 1994. Feeding ecology of fish. Academic Press, San-
diego, CA,U.S.A., 416pp.

Huh, S.H. 1999. Feeding habits of hairtail, Trichiurus lepturus. Kor.J.
Ichthyol., 11: 191-197.

Huh, SH., JM. Park and G.W. Baeck. 2006. Feeding habits of john
dory Zeus faber in the coastal waters off Gori, Korea. Kor. J.
Fish. Aquat., 39: 357-362. https://doi.org/10.5657/kfas.2006.
39.4.357.

Jeong, J.M., J.H. Choi, YJ. Im and J.N. Kim. 2017. Feeding habits of
dolphinfish Coryphaena hippurus in the South Sea of Korea.
Kor.J. Fish. Aquat. Sci., 50: 541-546. https://doi.org/10.5657/
KFAS.2017.0541.

Jeong, J.M., K.S. Hwang, S.H. Song, H.Y. Kim, J.H. Park and J.H.
Lee. 2016. Feeding Habits of Juvenile and Young Yellow Tail
Seriola quinqueradiata in coastal waters of the South Sea,
Korea. Kor. J. Fish. Aquat. Sci., 49: 635-641. https://doi.org/
10.5657/KFAS .2016.0635.

Jin, S.Y., G.C. Seong, D.G. Kim, D.Y. Kang, H.J. Kim and G.W. Baeck.
2023. Diet composition of skinnycheek lanternfish, Bentho-
sema pterotum in the coastal waters of South Sea, Korea. Kor.
J. Ichthyol., 35: 129-135. https://doi.org/10.35399/ISK .34.
3.3.

Kang, Y.G. 2005. Morphology and osteology of the Zeus faber and
Zenopsis nebulosa. Sc.D. Thesis, University of Yeosu, Yeosu,

Korea.

Kao, W., M. Tomiyasu, R. Takahashi, M. Ogawa, T. Hirose, K.
Kurosaka, S. Tsuru, Y. Sanada, K. Minami and K. Miyashita.
2015. Spatial and temporal distribution of hairtail (7Trichiurus
Jjaponicus) in the Bungo Channel, Japan. J. Marine Acoust.
Soc. Jpn., 42: 167-176. https://doi.org/10.3135/JMASJ 42.
167.

Kim, D.G.,G.C. Seong, S.Y. Jin, H.Y. Soh and G.W. Baeck. 2021. Diet
composition and trophic level of jack mackerel, Trachurus -
Jjaponicus in the South Sea of Korea. J. Korean Soc. Fish
Ocean Technol., 57: 117-126. https://doi.org/10.3796/KSFOT.
2021.57.2.117.

Kim, D.G., HJ. Kim, S.J. Lee and G.W. Baeck. 2022. Feeding habits
and trophic level of blackthroat seaperch, Doederleinia bery-
coides in the South Sea of Korea. Kor. J. Ichthyol., 34: 172-
178. https://doi.org/10.35399/ISK .34.3 3.

Kim, HJ., H.G. Kim and C.W. Oh. 2020. Diet composition and feed-
ing strategy of john dory, Zeus faber, in the coastal waters of
Korea. J. Ecol. Environ., 44: 54-61. https://doi.org/10.1186/
s41610-020-00153-y.

Kim,HR.,].Y.Kim, H.Y. Kim, K.H. Choi and J.W. Choi. 2013. Verti-
cal distribution and feeding ecology of the mirror dory Zenop-
sis nebulosa in the southern Sea of Korea. Kor. J. Fish. Aquat.
Sci., 46: 973-976. https://doi.org/10.5657/KFAS.2013.
0973.

Kim, H.S.,SJ. Ju and A R. Ko. 2010. Comparisons of feeding ecology
of Euphausia pacifica from Korean waters using lipid com-
position. Ocean Polar Res., 32: 165-175. https://doi.org/10.
4217/0PR.2010.32.2.165.

Kim, I.S., Y. Choi, C.L. Lee, YJ. Lee, B.J. Kim and J.H. Lim. 2005.
Illustrated book of Korean fish. Kyohak Publishing, Seoul,
Korea, pp. 1-615.

Kim, J.G. 2022. Variations in catches of fisheries according to the cli-
mate change of Korea. KOSDI, 18: 194-201. https://doi.org/
10.15683/KOSDI1.2022.3.31.194.

Kim, PK., I.W. Han, W.S. Oh, Y.M. Choi, S.H. Lee, H.B. Yoon and
K.H. Lee. 2018. Biomass estimate of euphausiids Euphausia
sp. using the two-frequency difference method. Kor. J. Fish.
Aquat. Sci., 51: 305-312. https://doi.org/10.5657/KFAS 2018.
0305.

Pinkas, L., M.S. Oliphant and I.L.K. Iverson. 1971. Food habits of
albacore, bluefin tuna, and bonito in California waters. Calif.
Dep. Fish Game, Fish Bull., 152: 1-105.

Rowling, K., A. Hegarty and M. Ives. 2010. Status of fisheries res-
ources in NSW 2008/09. Industry and Investment NSW, Cro-
nulla, 392pp.

Seong, G.C.,D.G. Kim, D.Y. Kang, S.Y. Jin, H.S. Kim, H.Y. Soh and
G.W. Baeck. 2022. Feeding habits of the largehead hairtail,
Trichiurus japonicus in the Yellow Sea of Korea. Kor. J. Ich-
thyol., 34: 179-185. https://doi.org/10.35399/ISK .34.3 4.

Seong, K.T., J.D. Hwang, 1.S. Han, WJ. Go, Y.S. Suh and J.Y. Lee.
2010. Characteristic for long-term trends of temperature in
the Korean waters. J. Korean Soc. Mar. Environ. Saf., 16:


https://doi.org/10.5657/kfas.2006.39.4.357
https://doi.org/10.5657/kfas.2006.39.4.357
https://doi.org/10.5657/FAS.2011.0435
https://doi.org/10.5657/KFAS.2021.0526
https://doi.org/10.5657/KFAS.2021.0526
https://doi.org/10.7717/peerj.12337
https://doi.org/10.7717/peerj.12337
https://doi.org/10.5657/kfas.2006.39.4.357
https://doi.org/10.5657/kfas.2006.39.4.357
https://doi.org/10.5657/KFAS.2017.0541
https://doi.org/10.5657/KFAS.2017.0541
https://doi.org/10.5657/KFAS.2016.0635
https://doi.org/10.5657/KFAS.2016.0635
https://doi.org/10.35399/ISK.34.3.3
https://doi.org/10.35399/ISK.34.3.3
https://doi.org/10.3135/JMASJ.42.167
https://doi.org/10.3135/JMASJ.42.167
https://doi.org/10.3796/KSFOT.2021.57.2.117
https://doi.org/10.3796/KSFOT.2021.57.2.117
https://doi.org/10.35399/ISK.34.3.3
https://doi.org/10.1186/s41610-020-00153-y
https://doi.org/10.1186/s41610-020-00153-y
https://doi.org/10.5657/KFAS.2013.0973
https://doi.org/10.5657/KFAS.2013.0973
https://doi.org/10.4217/OPR.2010.32.2.165
https://doi.org/10.4217/OPR.2010.32.2.165
https://doi.org/10.15683/KOSDI.2022.3.31.194
https://doi.org/10.15683/KOSDI.2022.3.31.194
https://doi.org/10.5657/KFAS.2018.0305
https://doi.org/10.5657/KFAS.2018.0305
https://doi.org/10.35399/ISK.34.3.4

353-360.

Song, HJ.,S.A. Kim, S.H. Huh and G.W. Baeck. 2006. Feeding habits
of Todarodes pacificus (Cephalopods: ommastrephidae) in
the coastal waters of Busan, Korea. Kor. J. Fish. Aquat., 39:
42-48. https://doi.org/10.5657/kfas.2006.39.1.042.

peur|el /UEE = 353

Yoon, S.C.,J.T. Yoo, SI. Lee, Z.G. Kim and K.H. Choi. 2015. Feed-
ing habits of the Pacific bluefin tuna, Thunnus orientalis in
the southern sea of Korea. J. Korean Soc. Fish. Technol., 51:
553-560. https://doi.org/10.3796/KSFT.2015.51.4.553.


https://doi.org/10.5657/kfas.2006.39.1.042
https://doi.org/10.3796/KSFT.2015.51.4.553

