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ABSTRACT

To investigate the feeding habits and trophic level of the blackthroat seaperch, Doe-

derleinia berycoides in the South Sea of Korea, fish samples were collected by a bottom trawl net
from fisheries resources survey vessels of NIFS in February, May, August and November 2021. The
total length (TL) of these specimens was from 3.3 to 33.1 cm. D. berycoides fed majorly on Teleostei
(especially Engraulis japonicus) based on index of relative importance (%I/RI=64.4%). D. berycoides
underwent an ontogenetic dietary shift. Smaller individuals (<10.0 cm TL) fed mainly on amphipods.
The proportion of amphipods decreased as body size increased, whereas the consumption of Teleo-
stei increased gradually. Examination of the feeding habits according to ontogentic feeding patterns
in the diets of D. berycoides revealed that the mean weight of prey (mW/ST) continuously increased,
while mean number of prey (mN/ST) decreased and then increased. The estimated average trophic
level of the D. berycoides was 3.62 +0.64, ranging from 3.31 £0.52 to 3.79+0.70.
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(NIFS, 2017). =&t A% oF 40 cm7tA] 438k A=
A gom, 5, iE JEo] AYe R 7IdA AT
Aol o= R oJFoR 53| T, B A A

H

SAF AE0 R AT =T} Eof, AYGAQl 7HX 7} WS Hodt
oF-oIth(Kim et al., 2020b). FAE S| A4t FF2AM
29, =59 ojFF2 200490l FE3] A5t
2 3000t 0|42 Yehda, AR7A] 3000t AF 9] o8
< 7158k Jlon, A4t SHo] mid &3 z7}o}i U
FEE AL = AT (KOSIS, 2022). Wb =29 of
A% 9 A FA9 F7F FI A AHEL RS HEEE
*E o, 22U AAAEA 7= HS gobE

GEH H(Kim et al., 2020b)
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o ATE g A AE-AsEel 2Hel ol
A o) oIz, Aol MR Tiok, ofgt W AeUE
A% e B A 79 SR Btek Belo) 13
Mo ol4H7| i WKz s} s 7|24
g dAtolth(Hyslop, 1980; Kim et al., 2021).

SEuetol A +3E EE A W APYALE A
B AAME (Cha et al., 2010; Kim et al., 2020b), AF 1} A
Z} (Choi et al., 2012), A1 (Huh et al., 2011; Choi et al.,
2014a), ALY e 2 £/ (Choi er al., 2014b) 5| +F
Soiet. SRR 2 A4 AHe) B e 204U R
2008E7HA] AR MASS e s e, @A 8
FAEHA = BAL 22 S43] Masle g, oldls
o W 5 o7 7Hx] aQlol Yaf FAREY RE et YESH
A EQX7L A&siA Maksta 1ok (Kim er al., 2020a). E
3 20004 SolH LEUE vRY AR AUl
gREE Aast Aoz A QAN FEHY PAFE T
43812 9F3ITh(Choi et al., 2019). SHATE EBTHQ 50% 4<%
Aol 270cmZ EHA Q=6 (Kim et al., 2020b), A o]
A g Ao G EANA JHE wER S B Aol
17.1~260cm HYE Hol= ASZ Kol(Huh et al., 2011;
Choi et al., 2014a; Kim et al., 2020b), B]d<7]H 9] o=
7 =ohal AatEw, w5 A E A £ 9= 1
A3 Qe Ao 9w agA AR e
£ feide ALAQ d1-3S T8 AHTA JE 150]

oP ATE FRYS 4T 4] BT JFHAS BA

sto] S AEA ZINF SAY Beleh Bl ol gt of
F 7 AATAS Dol A7E U AHY Ut e
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ATl AHEE EEHE SHSATE Y A SR AR
g1 20, 22, 2335.9] AZFEEo| (Bottom trawl net)E ©]-&
ato, 20219 2€, 59, 8¢, 11€ F3f 16702 37 (99, 104,
105, 106, 110, 111, 222, 223, 224, 232, 233, 234, 242, 243,
252, 253)0ll4 o|gH HAE o] &3t ZAFSHATH(Fig. 1).
AHE A= @FelA AF 0.1 cm, AF 0.001 kg E7}
A ZA%PL, EAE MA= HE F&5te] 10% formalin
solutionol] 3t & 3|32 & n| 7 (LEICA L2, LEICA, Wetzlar,
Germany) 3} A 7153t & (Species) £+E7H] =4S #1
st B34t (Kaname 1998; Kim et al., 2005a; Hong et
al., 2006). #4491 HolPELS NAFE AT +, 5FFS
0.0001 g E97HA] S5t AUE&E =4 Ao T5A
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Fig. 1. A map showing the fishing area where Doederleinia bery-
coides were caught in the South Sea of Korea (™).

o] AE AT &, ofFf o A& 0]§3to] ZF HolFE]
e FHRE (%F), 7HA5H] (%N), SFH (W)= YERH
o} (Hyslop, 1980).

Ai
GBF=""x100
N
IN=—"x 100
Ntotal
%W =—"x 100

total

714, Ae fIU-E&E0lA diF HolBEo] dddE =&Y
Aol L, N2 HolE HAlgt B F A, Nk Wi
g HolBE MATL T3, Nt Wi A Hol W&
NA 5=} SFolth.

o|%, Hol|WE 2| A% 2 & %|4 (Index of relative impor-
tance, IRI)= Pinkas et al. (1971)2] A& o]-&3to] e
o, AYFREAFE WESE TG A SR EA S|
(PIRDE ©]-&3te] HolP&E A =E HAI5H3T.

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

Aol 2 EEWY YolBE 24 HIE gotry] 9
3 HolgEo w3yl BEE AT PGS vad = 9l
= MA+E 28t 3719 WA IF(<10.0 cm, n=21;
10.0~20.0 cm, n=76; >20.0cm, n=55)22 FE3}H}. 3
Mo AIF 7t Hol H4 §4 EAS A&, AFIF
H AT HolBES HHF /HA 4 (Mean number of preys
per stomach, mN/ST)?} NAT Hol P& B+t FF (Mean
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Fig. 2. Total length frequency of Doederleinia berycoides collected
in the South Sea of Korea.

weight of preys per stomach, mW/ST)2] Haxo]& E4

QuHE ) ol 15 BRI B2 AN
o RAs AT o] 4 @4 e Aol 913
Sofof gt et o]#l Aol A4 AHAM Shapiro-
Wilke} Kolmogorov-Smironv® 73-\—]'—4 F+ogEo] BF 0.05
njgto 2 veht Aol AAE R koot whakad AFAd o)
AR b= Aol AHgstH, vl Btajol 5 FH 5=
Kruskal-Wallis test (SPSS version 20)& ©]&3}lo] H+ 719
2}ol & #HZE3}Hth. Kruskal-Wallis test (SPSS version 20)2]
ALEE X © 2= Mann-Whitney U (SPSS version 20)5 A3}
et

AEd A& F43= FFDA (Trophic level)= oFef <]
202 LAH TrophLab (Pauly et al., 2000)2 ©]-83}o] 37}
9] AATIE (<10.0cm, n=21; 10.0~20.0 cm, n=76; >20.0
cm,n=>55)9] FFAA et B+ FIAAE e U

G
TROPH;= 1+ Y,CD;TROPH,;
Jj=1

o71A, TROPH= iRES F¥2A, CDj= i8] flollA &
A o) W R, Gk EAAT AAT Bl s BRI 4,
TROPH/= Bo| 4% jo gJofetAlolct. Hol 42 Bazel o
FAA = Pauly et al. (1998), Pauly and Christensen (2000),
Pauly and Palomares (2000), Ebert and Bizzarro (2007)& #1
shqich.

= & 70170 A o)y, AA (Total
H912 e (Fig. 2). 2 %9

Table 1. Composition of the stomach contents of Doederleinia bery-
coides by frequency of occurrence (%F), number (%N), weight (% W)
and index of relative importance (%IRI) in the South Sea of Korea

Prey organism Y F %N DWW IRI %IRI
Amphipoda 217 232 04 5114 9.1
Gammaridae 0.7 03 +
Parathemisto sp. 21.1 229 04
Anomura 0.7 0.1 0.1 0.1 +
Munida japonica 0.7 0.1 0.1
Euphausiacea 138 142 1.6 218.2 39
Euphausia spp. 138 142 1.6
Caridea 303 132 154 863.7 154

Crangon hakodatei 59 1.8 10.2
Leptochela sydniensis  10.5 7.5 1.7
Unidentified Macrura  13.8 38 35

Mysidacea 99 378 21 3934 7.0
Stomatopoda 0.7 0.1 09 0.7 +
Bivalvia 0.7 0.1 0.1 0.1 +
Cephalopoda 2.0 04 3.2 7.1 0.1
Euprymna morsei 0.7 0.1 0.6
Sepiola birostrata 0.7 0.1 02
Todarodes pacificus 0.7 0.1 24
Teleostei 414 108 763 3,6088 644

Acropoma japonicum 0.7 0.1 0.6
Engraulis japonicus 125 43 44 4
Harpadon nehereus 0.7 0.1 0.6
Maurolicus muelleri 0.7 0.1 0.6
Trichiurus japonicus 0.7 0.1 6.2
Unidentified Pisces 26.3 59 239
Polychaeta 0.7 0.1 + 0.1 +

Total 1000 1000 5,603.6 100.0

+: less than 0.1%

AT 100~150cm AZT20] AH AA42] 394%S 27
stel 74 SABAR, AWE o B AFL 145+
5.7cmZ YETE

TILHQE }—g

AFA AHgH =2 701704 F T2 A= 54970
A= 783%Y FHES Ut Al&=0l B2E =
o 1527141¢] Hol¥ES A% 2T (Table 1), 41.4%9]
E3VE, 10.8%2] MASH], 76.3%2] FHH|E A5}
64.4%2] A F Q=X 4H]E Hl o]F (Teleostei)7} 7H
83 Ho|WEE YEhd e, olF TN BRI (Engraulis
japonicus)7t 7V $ASIGTH 1 T o2 a3 HolWE
2 247 154%,9.1%, 7.0%) AHFELEX 50 S 2l A&

 (Caridea), ©Z}+ (Amphipoda), 2 ©]5F (Mysidacea) &2



n=21

100% EOOOOQOH

80% -

/SIS

60%

IRI

40%

20%

0%
<10 10-20 >20

Size class (cm, TL)

| O Amphipoda ®Pisces OMysidacea @ Macrura B Euphausiacea @ Others

Fig. 3. Ontogenetic changes in the composition of stomach contents
by %IRI of Doederleinia berycoides.

2 YEsTh I Qfof dHirhEA ol R
(Cephalopoda) 5-°] E@3tHAIT, J52EX|4=H
g2 1 g2 Wi Ao

(Euphausiacea), +& 5
| 3.9% o]

3. d¥oi| mE Ho|d=E =y Hal

A w2 HolAE A WHIE BAT A3 (Fig. 3),
10.0 cm )9S AR FoA = DAF7F 920%9] dHF2
T E AT 7P Fa3 HolYEE UE o, 1
Qo= ofF, FEF, ASF Fol EHAAIN, 3.9% °|st
o AdF o =X E o] T 2 WA @&sith 10.0~20.0
cm ARAIFAAE o7t AMF71 51.1%2F 36.8%] Ah
TREAFHE ARG F7 '6‘}% H, 114%9 AdE8
A $HE Bl dRE §435 daskgo 2 Qe dut
= R :—i- %ol S@SAANE, T 2w H.
200 cm o2 ARIAFAANE oF9 AHFLEAFH 7}
643%2 z7}8]—§{i uc], LAl F77t 22.6%9] HAHFLEASF

HE B off th2o2 a3 Ho|PE= Ugylth 1 ¢
o dutttZAolF, M7, dF 5ol =PI, 8.8%
0|5t A FLEAFHE Hol T g2 AT

AFaFE ol A4 EALE £4% A (Fig. 4), ol
2o 57 AASE A2l e gasiitl 27k 2
FE HAoH, SAAHCE §o3t o7t UEhyith (Kruskal-
Wallis, X>*=11.675, Df=2,183, P<0.05). A2 84 Ax}
<100cm} 10.0~20.0cm AA1E, 10.0~20.0cm&t >20.0
cm AFIAFANME FT Zpol7t Ve AT (Mann-Whit-
ney U, P<0.05), <10.0cm&} >20.0cm AFIFANAE= &
9Jgt z}o|7F YEFUYA] 9kt (Mann-Whitney U, P>0.05). 9
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Fig. 4. Variation of mean number of prey per stomach (mN/ST) and
mean weight of prey per stomach (mW/ST) of Doederleinia bery-
coides among size classes in the South Sea of Korea.

AFog o3t o]zt 91T (Kruskal-Wallis, X>=31.809,
Df=2,183, P<0.05). AFFE4 A3}, <10.0 cme}t 10.0~20.0
cm AZIE, <100cm@ >200 cm AZIZNM L 235t
2po] 7} Ve A gF (Mann-Whitney U, P<0.05), 10.0~20.0
cm® >20.0 cm AFIFA A= K7 Zol7F UehtA] &
¢t} (Mann-Whitney U, P>0.05).

4. A (Trophic level)

A d 2198 FH5t= ITAE 4T 2, 100

ojuke] AZIFNAE 3.31+£0.529 FGITAS 2
10.0~20.0 cm A1 FNAE 3.79£0.7022 F7letH o
20.0 cm ©J4Fe] AR IF AL 3.77+0.692 10.0~20.0 cm
AFIFY] FFHA HAet FARE 02 Ueyleh E3
B JIFAALE 3.62+0.642 JERITH

=k
=

d|

ol ATl N AUE ERT ) F HolBBL oFHLw,
o7 FolA WAZL 7Y Fa HolMER Ueit 43
Bolgel WAE EERE 4 oF 400me] A7 2UE
o|Fo] £YAES 3= Ao A A 9o (Fedorov et al.,
2003), S-2uzt AIsolA = &3] dafof 7 SH5HA Al
A= Aoz A& A th(Choo and Kim, 1998). E3F HX|
< AFEEHA WA= 257 (Diatom), 22HF (Copepoda),
FEA2FF (Tintinnid), dulchE ol 7 54 e 5- A&
2YaE 49 TS AL HolT YN e 5
g dgFEAel §xg ol Folth(Kim et al., 2013; Kim er

fo
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al.,2017). EEFIAEL Roll= st Wl 4sdte
ZFofZ] 0] 5 (Diurnal vertical migration)& 3= ZAoZ g
# =4 (Gang and Kim, 2005), 3]9F3+7 o] thokA] &5 HoF
g4 27 FFAEY A3 FHF2 WE IF

Hko ™ (Diaz ef al., 2011), SEZZIEL 2a HAste A
2 g7 A7t FEELAEY FokrFolsel w2
= 0|F0] B3 AFS Mol3]{r (Feeding migration)dt=
oz FAHL, A AHAY ZAR AR FaF Ho
AEz 2vHY Yok ZAZ = F8f 5 A5l AXst=

Z Fo|Mx= ol (Lophius litulon), 787 o] (Muraenesox
cinereus), @17 (Zeus faber) Z9] ojFo] HAE FE A4
gtk Ao| A B 1% vl Utk (An et al., 2012; Park et
al.,2014; Choi et al.,2021). =3+ A 7Y 0| (Trachurus japonicus)
&} 315-9] (Scomber japonicus) o] EFHE AZF7HA 4%
She RolRo] AeoE WA F2 AL e Uy
YoH(Kim er al., 2021, Seong et al., 2021). =2 A A1 F ] o]
T3t APAFo| w2, Huh er al. (2011)9) T4 2005
d 197k gk Fafiol A A E 5.6~29.7cm® A% (Standard
length, SL) Y& Holx 65071A12 & F Yo|¥E
Z olfen, olf FAAE BX7L 8 T2 YEETH
Choi et al.(2014a) Ao 4] 2004 HE 2008 A7tA] &=
oA EET 7| A AY oAdoll s AHHE 6.8~39.8cm
9] X% (Total length, TL)H & Eol= 2,059704] =& 9
F HolEL o7 AZAF (Crustacea) 2 e O T, o] F
FAAE A7 2 FS AAYT TebA F-AFAA F
2 oYHE Eus ERT FAFS HolL, B3R A
27 292 o|Rol HANLL Sk TAE HRAOE 4
g 4 9l9d A BekE

o ATOIM EBTe TRES T83%2 S ¥4 e
Wt} Choi ef al. (2014a) ABATNAE 632%9] Ee 43
o FEBL HYLH, HAATIH £ FHEL Holk
o1& ARRIolHo] 3} ojgE AAE LA Ltat
o AFakE ol Alzkol AR o] 237} ool Ao
sl Qlth(Choi et al., 2014a). 3FX|T Huh et al. (2011)——]
AFolA 18.0%] FEHER v1F WA Yed Aoz
of =B 9 = HolPE EX7t %%%%EEQ Z°F’“7“
A =7 A4St 3ol
2 E@FE Y EH 4ol Hlw A gols}
£9 Aolg EAAY, oA o7 BH
‘“*01 a3tA|7to] grow, off 230 FEES oY TA
UAHQ] Ho|RZ9 7 e EAsHAS Aolzt 34
ok whEbA] AJZEAQ 291 W AastdAe] TE =ET e 4
Aol Bk F7HAQ AF $3o] ad Aoz Al EHTh
O]H* 04-?01]/\1 . EH% 3ol whet gztRel Aj¢-

o [o

AL, o=
Choi et al., 2014a). T2tA EEg = @Zt5 9k A&
A5E HANTHE A Tt olfE F2 HASE 2
oz gAE B3 ol Aol APHAFo A HolAEo]
AgE 27122 oF 10.0~200cm ARe]Ql AS & 5= UAUE
g, o] A|7]& Choi er al. (2012)2] AZ T A AT w2
A, 1~2A] dRFe2 FHHET shAR o] 7o) 4o A,
F2, Yol BE, U= 59 gl wet Aol g KoL, 743
ol wol M X712 2Hel7] ML 27178 SR A
27k Aastel, FAHAA) Ao G774 sl
oF & Ao g AZE. qREY ofF el wet A=
H )9je} oo Waksle Ao deA en (Kim
etal.,2021), 5958, 5382, o] A5 o] F7I5tHA
2 ol AU, o g A4S Selk du=
Uebdt} (Gerking, 1994). o] Ao|A £ET9] AF o o}
€ Ho| 44 EAS B4 23 AT Yol B=9] Hd
FWISTYE Aol et I4H o2 S/, HE vo
B2 AR mNSDE B2t 7k A Boke
o, 95 HolFgMF o] n|gt A7]oll= A8 &
oIF AR, LRI 2L HARE F2 AN 4%
ol theh 5Tt vo] SIS o] WeslR, B7hg Kol
S7ksto] oA &&2Ql SHA HE anEl Hol¥E
ol ol Welel Aow 2Hu.

A A& FAst= FE DA (Trophic leve))d] 43|
£ 20~50 B2 e, 209] £A0] 2RSS 2
A1 A (Herbivore) == §7|3 A E A4 (Detrivore), 5.09] 4
o 7742 8-AA] (Carnivore) == ]2 A (Piscivore)2
Z FEHTT(Pauly ef al., 1998; Pauly and Palomares, 2000).
ol Aol EEHY FUdTAE= 3.31£0.52~3.79+0.70
o2 Yeiton, goldgto] o]FojZl 10.0~20.0 cm AT
FolAe LAY ol F3sHA F7HstATh. E3F B+
FFHA T} 3.62+0.642 YEPGOH, o] @t AE
So| HF YA Fro] 34600049 RO WS uj
(Zhang and Lee, 2004), =+ BX| & &2 £FojR7e} =
EE F2 AHAste ol (Kim et al., 2019) 53 22 J
A9 EAR Aol B ARAATE F1 JFUAL 42 2
o2 wekE

dele gl Aot dupdReE 8RS, F3 AF
Y 8 Gdols 5 TR 237k FESte] YA A
AR ohUet ojael BAo] BHom JFe WAL 9o
™ (Choo and Kim, 1998), 7] & W&z Mzo] N ERECARC RS
(Kim et al., 2005b), o} t] #<ist 2 Aoz o251, A=
el $A|3) U= 20.3°C 242 w 100 km B39l ch
(Won et al., 2021). EJF F8 3} AMYEA L FOo= Haf o
FELAT A& A Fadste BaFol YEHHTH(Zhang and

APAF A= &olF v} Utk (Huh ef al., 2011;
S

oix

=

4

N



Lee, 2004). 1o &= o] oﬂ—‘H A= 2004WEE 2008

A deel A AAE ANSS Ao saE L2 A
AT B3 AT Uesteh, olela WAL B B
Qe WAL gelel FRatA BEsko] (Kim er al., 2013),

A3 =9 Ho|goz o|LET Qv YEOoZ HThE}
I R&AQ fearsoz ol 2= ool B Y
o Bx W3l Bk EA3 YoYU o] Rt RS oA
A oA A T2 EEY ALY 22 9FE & 5 W

o oo HAMHe} dYTAE NS oz BUEY 3
oF & Wzt k.

2 ¢
reYe 7144 1ol 9

,AE To] oS v RS
of ojF== qEZH oF o2 AT FUtel ofFFF, 4
ARE ASEE BokS o, AP 7HXE g gold A
° 2 gotEt SFAYHA T fEtetar QAT wEY A
glof T3t AYATE 20043 2E 200897 HAHE AA
EL o 30] Hol 7t Ax4afo] Lasitt. T
oA AZEZYPez AYE EEY 70170419 AAEH=
33~33.1cmZ UEhton, 2R EL 78 3%t L2 9 =
Yol EL2 o7 on, oF FolME A7} 7 S5
o wEdE AT gt gz, Ale-Fek 22 AR
A OFE HolWES] Ao] o] FofX & A2 FHEY
Hol| g4 B9 AL, MAG HolWES HF FFmW/
ST Al wet A& o2 F7HRIL, ot HolYE 9]
A (mNIST) e 87t F7kehe Ao &2 ekt o
oFtA o] WY 331+0.52~3.79+0.702.2 Uehgon, 3
&+ FYIA L 3.62+0.642 LFEFSITE

At At

o] LRL 2022UE FYLATTY 54 TS TLALY
(R2022030)9] AP0 2 39 AFYYrh.
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