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ABSTRACT

The diet composition of skinnycheek lanternfish, Benthosema pterotum were collected

by bottom trawl net in the South Sea of Korea during 2021 (February, May, August, and November)
and 2022 (February, April, August, and November). The size of the specimens ranged from 16 to 73
mm in total length. B. pterotum were mesopelagic carnivores that mainly consumed euphausiids
and copepods. Its diets included small quantities of amphipods, shrimps, mysids, etc. We calculated
the trophic level as 3.16 for B. pterotum. The individuals of small size class (<40 mm) fed mainly
on copepods. In the next size classes (40~45 mm, 45~50 mm, 50~55 mm), copepods’ proportion
decreased and euphausiids increased. In the largest class (55~60 mm and >60 mm), the proportion of
euphausiids’ decreased, and shrimps increased. As the body size of B. pterotum increased the mean
weight of prey per stomach (mW/ST) tended to significantly increase (One-way ANOVA, P <0.05).
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M =

B2 (Myctophidae) 17+ F3EFH (mesopelagic
zone)2| 4] 200~1,000 mefl A &leke o7 F F 7t 7t
A w3, QA BEste A2 dHA Y (Gjoesaeter and
Kawaguchl 1980; Sassa et al., 2010). MY ER|F+= Fot4Z

% (diel vertical migration)& O Z 3 AFQEZAR}oA F
29 {I7|ES FZ07 ustE 9L Sl (Collins et al.,

2008; Dypvik and Kaartvedt, 2013).

A7k 591 A% (hSHAA). 4713 (@), =7 (THSAA),
7okl (hsr D), 18X (BFPAATAY, WL (15
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M| 52| o) &3t Z18|5A] (Benthosema pterotum)= $-
Guehe Eall AR, BERE 5 ARG AR A=
of o) @ obale) sfel %41 10~300m Aole] hFE 24
o g8 EEZ3}H (Gjoesaeter and Kawaguchi, 1980; Collins
et al., 2008; Sassa et al., 2010), AF&7]= 8~94=E th3]Abet
(multiple spawning)S 3t= Z22 A& A It (Sassa ef al.,
2013). T =Ml AlAlsHs v+ F2 $4 40~90m
of Aalste, dolle 2 FAld HETT Holle 322
229 = FopA 3]q-Fo|th(Sassa et al., 2010).

AHEX o] B/ APATE AHEH, o4 4
I A& (Hosseini Shekarabi et al., 2014), AF} (Dalpadado,
1988; Sassa et al., 2013), 4] 4] (Dalpadado and Gjgsater, 1988;
Ishihara and Kubota, 1997; Habano et al., 2021), &3 (Sassa
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et al., 2010; Dypvik and Kaartvedt, 2013) 52 937} 35
oA qle. FUeIAL MelEATe] Bt 0 Fehaby 24
(Park et al., 2019; Lee et al., 2020, 2022) d-1to] 3= S
B 28X 9] Aol Tet A= +HEA FUh

AHEA Y Ao BE APAFE AHEH, AH[EX

£ 97}F (Copepoda), %5 (Ostracoda), FHICHZ A o] F

(Euphausiacea) 5= 4413}, 830 (Conger myriaster), 4}
| (Scomberomorus niphonius), 3Ot (Lophius litulon), =&
| (Doederleinia berycoides), @117] (Zeus faber) 52 Hol¥
oz dEA o] HFEEHA WolA 12 2|}t 1A} 4]
A5 dAdFE £23% 92 Skl (Baeck and Huh, 2003;
Choi et al., 2008, 2011, 2014; Lee et al., 2021). ©]5F2] 44
Aol et FEE FYEHA WA T T JTS o]
ot =0l He AEE AFE 4 Atk (Bachok er al.,
2004). SHA|FE S A WollA FaFt HolAde s 2§
stol, wolu TarolH FRI 4TS T A0 JHBAE
Bk AUl A4 B ATE Sus A Gsk,

S Ol S A FAEE BAE Bl 2
OIS Setehi, A SN SAAUBE AT 7| EA

£ Algsted 2 F2 o] .

Mz A U

ol A-toll AHEHE ABEXA AR dal ZaellA 2021
| 2,5,8, 1197} 20224 2,4, 8, 1190 P51+ 424k
TBFRALA B 20, 21,22,2335.9] AZEEO|LE 0|85
SHRE LI7HA] FYE AT (Fig. 1).

ARE A Ee @A A% 1mm, AT 1 g TH7HA] &
gt Jz,ﬂ AAE 95 F&3tod 10% F4 Z=2292
o7 1A% T APAR veiglth. 44 $le siRdn]
7 (LEICA L2, LEICA, Wetzlar, Germany)< ©|-83} 7153t
% (Species) +E7HA] BFIAL, 2371 AP o E77T o]
& Ao 4 (Genus), I} (Family), & (Order) %22
Bt 53E HolBE2 NAFE AL, 55T
0.001 g &7k E4 84Tt

ANEES E44 1= 7 HolgEol tigt 2= (%F),
A4 (%N), TZFB (WS T2 A2 o83t 3513
=3

A;
%F =—x100
N

N;
X 100

total

90N =

55 | 56 | 57 | 58 | 58
- 38°N
143 | * 63 | 64 | 65
N
150 | 151 | 152 | 153 | a54 70 | 71 | 72
160 | 161 | 162 | 163 | . 76 | 77 | 78
b
170 | 171 | 172 | 173|173 82 | 83 | 84
— ———36°N
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200 | 201 | 202,) 203 £ 100,
208 | 209 | 210 | 217 p212
2 34N
218 | 219 | 220 | 221 o
228 | 229 | 230 | 231 113 K fl
238 | 239 | 240 | 241 244 -@f"
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Fig. 1. Location of sampling areas in the coastal waters of the South
Sea of Korea ().

DW= X100

Wtotal
A7 A, A= HEE F AT l AEo| Tad AnEA
9] AA|gz0) L, N& HolE JAg AvEXY F MA4, N
Q]' W GHE]— E‘.‘]O]/Kgg_,] 7HX'“T9]' %— Ntotal"—]' Wtotal X‘“
HolYEL] NA et FFoltt. o] &, HolFES AFaE
Z)4= (Index of relative importance, IRI)+<= Pinkas et al. (1971)

o 42 o] 83 Lhergict.

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

o|F, AHFTLE=AFE WEEE TSt AT =R 4]
(%IRDE T3t
IRI
%IRI = X 100
SIRI

A7 HolAE A4S dotE7] 8 o= W
37F e AR 2SS Had 4= Sl HAeE )bt
S =2 6709 F7]F (<40 mm, 40~45 mm, 45~50 mm, 50~55
mm, 55~60 mm, >60 mm)2. 2 FEste] B TS I
715 oA EAE Thetstr] fa 2712 AAE 9
o] WE2] H 7)A|4 (Mean number preys per stomach, mN/
STt MAG HolWEL] o 5% (Mean weight preys per
stomach, mW/ST)< T-3t2n, dYuj 2424 (One-way
ANOVA)E o]83]o] §oAS AA AT (Microsoft excel
365).



Table 1. Composition of the stomach contents of Benthosema ptero-
tum by percentage frequency of occurrence (%F), number (%N),
weight (% W) and index of relative importance (%IRI) in the coastal
waters of the South Sea of Korea

Prey organism %F %N %W IRI %IRI
Amphipoda 134 7.2 34 1414 19
Gammaridae 0.8 04 0.1
Parathemisto sp. 10.2 5.6 32
Unidentified Amphipoda 2.4 12 0.1
Brachyura 2.0 0.7 0.6 24 +
Copepoda 315 423 32 14339 190
Calanus sinicus 39 5.1 0.1
Calanus sp. 04 04 +
Candacia bipinnata 2.8 43 0.1
Corycaeus sp. 43 59 0.1
Unidentified Copepoda 232 26.6 29
Euphausiacea 516 406 714 57761 76.5
Euphausia spp. 516 406 714
Isopoda 04 0.1 + 0.1 +
Caridae 71 35 132 118.7 1.6
Leptochela sydniensis 39 1.7 8.1
Unidentified Macrura 3.1 1.8 5.1
Mysidacea 79 34 53 68.6 09
Stomatopoda 0.8 03 1.0 1.0 +
Bivalvia 1.6 0.8 0.1 13 +
Chaetognatha 04 0.1 0.1 0.1 +
Sagitta sp. 04 0.1 0.1
Gastropoda 1.6 1.0 1.6 42 0.1

Total 1000 1000 7,547.9 100.0

+: less than 0.1%

ZAd=Xx9 AEH P& YEtf = FFDEA (Trophic
leveh)= th29] o2 FAH TrophLab (Pauly et al., 2000)
& olgste] ek ol

G
TROPHi = 1 + ZCD,:,'TROPHI'
j=1

o171, TROPH= iE9 F¥DA. CDy= i8] flolA &3
3t jo] H]&, G= Ho|WEY & /A4, TROPH= Ho| A&
j8 geFgAoltt.

ZIH] & 9] Ho|ZQ = (Dominant or rare), -34] & (Niche
width), A44]
(1996)2] 38" (Graphical method)&
Zaf A

Z2F (Specialist or generalist)< Amundsen et al.
251 yeryolct
SPRE (%P0l Hste] EZHBYESHE
(Prey-specific abundance)E YEIH I, EFJHOYELHE

£ The2) A8 ol-gste] ekt

Pi=(228/2.84) % 100

AHEX AUE=E =8 131
A7|M, Pe HolE o SAYBETAE, S+ A WE

E FoA HolBE i9 FTF, Si= HolWE iZ A% Al
2 AWEE FolA HA Ho|YEY FFoltt.

1. 9SS X W FYEH

M 2 st

oyl Aol AE AMSAE & wUrAAG o, A
© 16~73mmel HA1E o7, el el A8l WA
Fe AAE 93N 732%9) THES BT e
o] WA 2547449 NS HATE Bk (Table 1), 2]
siu F Dol AEL 516%9) FHHE, 40.6%2) A%,

.|>

%2 FFH| S A5t 76.5% AHFLEASHE
E]’”* H]'E]'-‘—XE 0] & (Euphausiacea)©] ¢ t}. dulctZ A o] 7
Zo| A& Euphausia spp.7} 7} 523t Hol|&Eo] it Wut
g2AolF o2 Fa3 HoYEL 315%9 EdHIE,
42.3%°] 7WAH], 3.2%2] FHHE AHA|H 19.0% 2] A h
F2EA5E el 227 Copepoda) o0, 8245 %
NXE F=AEWES (Corycaeus sp.), =B (Calanus
sinicus), AL B (Candacia bipinata) 5& 3234
L g 7—}% (Amphipoda), M- (Caridae), 23 o]
(Mysidacea) 50| &8st o 22 1.9% o]ste] A&
EAHE Hol T oS ule Uk =3 ZH5A] 9 AE
A A5 dotry] Lt FLAAE AHE 23}, A
o] JYAAE 3.162 ey

2. MAIXat

H=w—=

AEA Y HAFEHS M AEE 24
HlchE Aol R 7k 51.6%2) FENES 96.8%2] SRR
SHEE Aol THL L2X Ao 91X3) Fa ol
BER Uehith SAE 1 9 HolgES gz B 9
o obgiEo] 2@ste] M9 Hol Y B FAFA YL
Hol4ER Uehuth thebd] QuEAE iz Aol F8
FE AR, FS HAES b HASIEE (Specialist

feeder) & & vrebyiT)H

3. 37|7H HO[ME = H3l

8522 T7|7E Ho|PE A o] BAS Ay}
(Fig. 3), 87Zt2E <40 mm 37|24 81.8%= 71 £&
B &S Holthrl 40~45 mmet 45~50 mme] A7) AE &
7t 247t 37.6%9 69%2 A3} Faste AL BATh
Yl Z ol B <40 mm Z7]2NA 16.1%S Rgon A
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Fig. 2. (A) Graphical representation of feeding pattern of Benthosema pterotum collected in the coastal waters of the South Sea of Korea (Am,
Amphipoda; Bi, Bivalvia; Br, Brachyura; Ch, Chaetognatha; Co, Copepoda; Eu, Euphausiacea; Ga, Gastropoda; Is, Isopoda; Ma, Macrura; My,
Mysidacea; St, Stomatopoda), (B) Explanatory diagram for interpretation of niche-width contribution (axis i, within-phenotypic component (WPC)
or between-phenotypic component (BPC)) of the study population, feeding strategy (axis ii), and prey importance (axis iii).
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Fig. 3. Ontogenetic changes in composition of stomach contents of Benthosema pterotum collected in the coastal waters of the South Sea of Ko-

rea based on by index of relative importance (%I/RI) among size classes.

2} B]&o] 2748 50~55mm A7) A 95.1%S 2FA|F 7}
2 58 &S Bt E3 55~60 mmet >60 mm 7]
NME 22 82.5%2 809% = Hl&o| Tasch Ae-FE
50~55 mm Z7]ZNA 1.3%9 Hl&& Ho|thrt At F7}
3 >60 mm 2712 A 10.9%Z et whebA, ZHls
A& 40 mm URHe] F7|Fof M QA4FE FE A4t
40~55 mme] I7|ZAE dulttRAo|RE HA)Ftg o,
50 mm ©]Are] A7|F A YA o] 2ol A2 E A4

s %hz o ek

o WE FUE 4PTA U FE BEA oL B
of wet F7bshe 2412 RAT, FAHOE GOt Fol7}
B HTH(mWIST, Fs14a=2.244, P<0.05).
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Fig. 4. Variation of mean number of preys per stomach (mN/ST, inds./
stomach) and mean weight of preys per stomach (mW/ST, g/stomach)
of Benthosema pterotum collected in the coastal waters of the South
Sea of Korea among size classes.
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ol AToA Ao AABL 268%2 WA ekt
o, A AT M= FATHER HAEo] FA YRt of
o} Zro] ZM| 5|7} F7to] ¥ HAES Hole A2 o7t

o ZAAE T3 Ho|BFL s Ao FeiAYon, F
Ztolle ZAAE HaijA 252 oS sHA] ¥ ozt
of A% HolBEE 23H7]7] fEo = HEth(Dypvik
and Kaartvedt, 2013; Habano et al., 2021). 3}X| 9t o] H3L9]
S AY ATrol 2 F7T =3 F o] ofzto] Zu]EX] 9]
HolZE S0l ofsh WasHA sttt 4 glo] 2F F71 4
T7H 8% Ao Helth

ol AN AuEAL FEERAE F duitkEAol
29 82158 2 YASYT B ARAToIH 2B
= 87455 F2 443} th(Dalpadado and Gjgsater, 1988;
Ishihara and Kubota, 1997; Habano et al., 2021). T3} Ishihara
and Kubota (1997)2] ZHEA] A4 Aoz dupctZAy
o|F S AAPAT o AFoA HAH|E&o| o A YE
sk AT ZulEAE 22 20~45 mme] 27]20]3)
d HHE, o] AT FLE 22~72mmo] WS HIoH,
1% 40mm ol4ke] AASo| 74%E AN et vt
Al ol Atoll A duitkEA ol 7o A&l A yEhd
olft= AR MASY Z7]2 Aoz sl F HolBEolA
Aol 7 end oz e,

oyl Aol ZnEA Y F HolPES AHFREAS
o] 76.5%% AAT btz ol feh btk el R
wejEoke] Yo Wge] AX BEsD Qon], 4 EEYIE

I ZE 1 AARE AHolstar, FEARLS] Bo]YolH=
S GEA N YA8HL 3o ‘Eﬂ]ﬂ’ﬂ—‘?—i e Fa% o
&S 3tk (Kim et al., 2010). TR HIH Aol RE FE
A 20 mo] FEEZSFA|TE Fho]| A Fof] A A SHThrL ofgte] -
F20% olEalt FORRANFE Sk A0 LA YT
(Liu and Sun, 2010). 3t AR EX = F2 54 40~90 mo]
A A8t , Fofp A3 G5 S Aoz dHA o] YR
T2 & o] F& WHthEAo| 77 & AR B¢ AFLE o]F
39S o A2]e 3 Aoz FFEHCT}(Sassa et al., 2010). ©]
o o] RUIEAE F713 ofztol] 22k AASHE SAlo] o
26 A4 240 Tt 52 BULS Holk it RAolR
£ F2 HA5tE 713529 A 4 A&} (Opportunistic feeder)©|
o, A E 35} (Specialist feeder)©] R Tt

ojfl AolA AnsA 9 FFAAE 3.1622 e
on, S} el AAake
TROPH =3.01), 7} A9} B (Argentina kagoshimae, TROPH
=3.20), StRAEA 2 X] (Acropoma japonicum, TROPH =3.33),
Z780] o (Trachurus Jjaponicus, TROPH =2.99) S §AF
3t YUAAE A (Kim et al., 2015; Yoo and Jeong, 2016;
Jo et al., 2022; Jeong et al., 2022). o|H AT A} Ltk
ol SV EHA HolFolA AuEA = drtot2 Aol 7
8775 AASHH, B4, 7FIAINAE, WIEEA 2] S
FARRE FEFDA A AL L, Aol 7ot FojFo ol
o 2x 22 aB|AHERE ol gt AEARE AT
23 9&F 5t= AS ¢ 5 Asdth

A 529 F27]2E Bol¥E 2SS AuE 21, A4
ekl whet HolAE A4 Bl&o] Xpol7h BEEH T AY
Aol e F2 40mm "] F7]7-S AL = HGen,

ol A1t FYA 84R7FE F2 A4St (Dalpadado
and Gjgsater, 1988; Ishihara and Kubota, 1997; Habano et al.,
2021). ol AT A5 F3l A= A et det
thAolfot 7o A4 Bl&o] F7lete A &l &+
°‘°*‘3} el wet HolgEo Aol YEite A o

9] ol FollA Yehtes duHAQl Ao s A4t wet

?J 3719 F7H F958Y & 5 o & Yo BES HAlst
£ Aol A as&s Sissted fast, T HolF
AL AAAZ 4 ot (Langton, 1982; Gerking, 1994). wz}
A ZABEAE A 40mmE 7|Ee s Q7FRoA dulth
olgoh SRR ol WeHS ol o WekHTh Wvls
Ao 27128 o] 44 B4E Fohi Az, 4ol dheh
Ho| B EL MAF= FYT AolE HolA] gton; AT
Bt HolBE ST TS v on, Aol F7Het
ot F7keke FAIE BA ole ZHEAZE HolAE
Ag k= %2 59 ovA ass Fdststr] A @
ol e 2A= weEh

W X] (Engraulis japonicus,

miru m°

S
o
)N fac

]_

foy rlr
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ol Ao AMEE ZH|E=X+= 20219 2,5,8, 1143}
20224 2,4, 8, 1199 vtk daflolA Aoz Y335}t
fou, AFA A=Y A A= 16~73 mmct. AH|
549 7} 583 HolPEL dutrh2 Aol Rt 97w
ow, 1 9 SZtR, A7, ZAO|FE HAAoY 1 ¥
o H ok AuER Y JFHAE 31622 HEFGT 2
7)1 HolBE WIS B A}, <40 mm 27|20
Ae 87478 F2 4Astdow, A4l wel duict2Ay
o|F9] Hlgo] F7FetAL, 7MY & 271¢] =60 mmo A=
vt A o] 79 H|go] ZHadtal Aj-7e] H|&o| F7Ish
= 237 Yetgth AAG B HolBEY MAe= FoT
ZolE Ho|Z] o2 W, T 7)ol Sl weEt &
oatA F7tste Aol HEEH A

Al Al

o] =B 2023UE ZPS5ATEY Fatnkerd LAY
(R2023001)9] A Yo 2 S8 A7y}
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