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Feeding Habits of the Pointhead Flounder (Cleisthenes pinetorum) in the West Sea in Korea by Dong
Hyuk Choi, Byoung Il Youn, Maeng Jin Kim*, Seung Hwan Lee, Dae Hyeon Kwon, Kyeong Ho Han' and Seung
Jong Lee” (West Sea Fisheries Research Institute, National Institute of Fisheries Science (NIFS), Incheon 22383, Repulbic
of Korea; 'Chonnam National University, Department of Aqualife Science, Yeosu 59626, Republic of Korea; *Fisheries
Resources Research Center, NIFS, Tongyeong 53064, Republic of Korea)

ABSTRACT

The feeding habits of the pointhead flounder, Cleisthenes pinetorum were studied in the

West Sea in Korea. The samples were investigated using 360 specimens (21.7~48.1 cm in total length)
collected by gill net of the coastal waters from January to December 2019. As a result, C. pinetorum
consumed mainly Ophiuroidea and Pisces, but also ate small amounts of Macrura, Echinodermata,
Amphipoda and Brachyura. The results of this study showed a difference with those of main feed
habits of C. pinetorum caught in the coastal waters of Kori (Huh and Baeck, 2003). The proportion of
fishes in prey items increased with size-related while that of Ophiuroidea decreased. As total length
of C. pinetorum increased the mean number of preys per stomach (mN/ST) and weight of prey per

stomach (mW/ST) tended to increase.
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| 71A0] (Cleisthenes pinetorum)+= 7}A0] & (Pleuronec-
tiformes) 7F&0] 2} (Pleuronectidae)l 43tH, -8yt A
A dEAS, Fewt 4 FFIAAA @A 2T
(NFRDI, 2004). €71&t0]= 44 100~250 me| 2t 7{E
Hietof A Aste, A HE o]F8 AE7HA A7|2 dEA
$1TH(NFRDI 2004). E3F E3)] AA3HS 5 cm o]she] 22
NAEL 2 dHthEgolFE Aolsta, F3stHA
2 A7 FEFE He 202 219 vk ok (Huh and
Baeck, 2003).

2005955 202097HA] FAA S 7t { oEF A=E
SR Selue A8 (S, 47%, 2HEE, o))

A2k 49 HF QAT £:3 Y QD ATY), YA FYPAATAD,
olSE(EFTAATAD, A (B FATATH), FBE (@),
o5% (YA TH)
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ol¥FL Ht 23000 EL & et HA 74w R oF
13%5 Ao A2 Yehgal, 7HAn 79 ofgsf vEe
20064 ¢F 4200802 o o]FFS HYPOor) o]F XA 3F]
Hasto] 225U Bt gL oF 1,700 ol ok
(KOSIS, 2021). §71At0]= 2 ATo|t A AY, 5 o]ty
FAJY, Lol FHAAY, LAY, AAAY 5 Agold
I Ao oA ojFsty Fagh AYolFoR AdHe
of tigt ado] F7IskaL Qi

AFES A4 A= S A Y 7154 59
akaL g3t Wstel wE I EY] FFS oldstr] ¢t
%293 9471 9 4= Qlth(Huh er al., 2010). =3+ FYE A
ol (food web)oll Al &9 FIAAE AA8tL = 4
4 oF9 A dte FAREEH R T 7HA7F i ¢ =
t}(Yoon et al., 2008).

SEver §7kbu] A4 A aE] Agt 87k 9] A4
@15 (Huh and Baeck, 2003)8 $#= %<& 2 th2 g% oA
S71Am] Ao tigt At mlulsttt, wheEbA] o] At $-

o
s
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Zubet Adle] 2@sks S7hRmle SWEE BAS B3 o
AT 24 Tolste] AAVYE U 712G A=
£ Agsta gt

ERTRTT

o] ol AHEE &7kAbu]E 20199 19RE 129744 A
ol A ZafiAgol el s ojgE o] HEgQjurge] ¢
AE o2 EAHT Al ge AFAAA HAER A
7 (TL: Total length) 0.1 cm, A% (BW: Body weight)& 0.1 g7+
2| 4311, st Y& EEgt 3 du)7 (Olympus SZX-
16)= ol-&-3te] 7He3t F (species) TE7HA] 275H3T. Kim
et al.(2005)T} Hong er al. (2006) E74-L Faste] HEse]
i, (79| 3 AMES MABIK (2021)E sk, 77t
o8 7% I (family) B 2 (order) +F 22 HH31HT).
2£5H HolBEEY 28 MAE A, 5220
GA7HR] ST T SN E (%F), WAH] (%N), S5 FH
(%W)E 35Tt

N

%F = Ai/N %X 100
9%N = N;/ Niota X 100
YW = Wi/ Wiotar X 100

714, Ais HHEE F 3T HoldEo] Edd &7Hn 9
Aol 2L, N& HolE HAIg &71Abm 9] & A4, Niek
Wi dF HolWEY AAFe 5%, Nowd Wiows BA
Ho| A 4=2 FFFolth. HolBEL AF 2/ A5 (index
of relative importance, IRI)+= Pinkas et al.(1971)%] 2] o|-&
sel Zstaict.

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

ol% WiE e gbalo] AthF a4 X| 4 (%IRDZE e
At

IRI;
%IRI=——— X 100

1—=1

2712d fWEE9] HEE vofstr] #13 20.0~28.0cm,
28.0~36.0 cm, 36.0~44.0 cm, 44.0~52.0 cm 47]9] A 7|+L
2 27t TEstel ol ES BAKAT} £F 27|24 o
ol & A4 A Tete sl =7|2E Hold=E9 H+t Tl
A<= (Mean number of preys per stomach, mN/ST)e} 37148
ol WE ] Hi 5% (Mean weight of preys per stomach,
mW/ST)Z F8teh o A4S s 4L 2424 (One-
way ANOVA, SPSS)& A A|sto] f-2]4d A4 st

1. HEER

ol A Al oJFH &7Hxu] 3607HAE A5t
Ath(Fig. 1). AFHYLE A 21 7cmBPE o 48.1cmE B
AT, 71 F 25~30cm L7| LA 292%2 =& H|LL HY
on 30~35cm, 272N A 28.9%S A5} ).

2. ?UE=x4d

o AFolA &7FAH] 36071A F HolFES A4St
A ke MAE 2287WAE 63.3%9] FERES YT Yo
£ AT 13270419 ll8=Es B4 23 (Table 1), &
7HAm 8] 5= wojE2 7u]=7bAF)F (Ophiuroidea) 2 &
U 76.5%, WATH] 75.5%, 55 FH] 33.3%, AHFL
EAgHE 71.5%E AASAT Beo2 $a% HolA

japonicus), ¥ =22 (Pholis fangi) 282 A8ttt 1
Qo= A7 (Macrura), ‘FHlth2 A ©| 7 (Euphausiacea), T
Z}5 (Amphipoda), Al (Brachyura) 9] thdt Hol¥ =S
AASHRARE A F L =X S8 7F 1.0% ©]3HE o9 22 1|
&2 At Aoz EAE

3. ol = HolY=2 =y

Ao Edsts &7HAm 9] HAof (Total length) THE 9
o AE 2L AUFTAEAFHE o] §3to] EAS At
20~28 cm 7| A Au|B7IALE R 66.5%, o7 19.8%, A
5 137% =22 AA| 8L, 28~36 cm 7| Fol A= o F
53.0%, Al =74 R 455%, MF 13% 22 EAEA

N=360
30 Ave.=32.8

Frequency (%)

0 20 25 30 35 40 45 50 55
Total length (cm)

Fig. 1. Total length frequency of Cleisthenes pinetorum collected in
the West Sea.
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Table 1. Percentage of frequence of occurrence (%F), number (%N), weight (%W) and index of relative importance (IRI) and %IRI each prey
category in the diet composition of pointhead flounder (Cleisthenes pinetorum) collected in the West Sea, Korea.

Prey items %F %N %W IRI %IR1
Amphipoda 1.5 0.6 + 09 +
Ampithoidae sp. 1.5 0.6 +
Brachyura 1.5 04 0.1 0.7 +
Pugettia quadridens 0.7 0.2 +
Unidentified Brachyura 0.8 0.2 +
Ophiuroidea 76.5 75.5 333 8,319.8 71.5
Unidentified Ophiuroidea 76.5 75.5 333
Euphausiacea 0.8 24 0.3 20 +
Euphausia sp. 0.8 24 0.3
Macrura 12.1 6.1 33 114.5 1.0
Crangon hakodatei 4.5 13 2.7
Unidentified Macrura 7.6 4.8 0.6
Pisces 409 15.1 63.0 3,194.8 27.5
Ammodytes japonicus 159 74 28.7
Engraulis japonicus 152 4.61 26.6
Pholis fangi 9.1 2.8 7.3
Unidentified Pisces 0.8 0.2 04
Total 100.0 100.0 11,6327 100.0
+: less than 0.1%
¥ Ophiuroidea #%Pisces >Macrura Il Euphausiacea ® Amphipoda  # Brachyura 5 6
7
/ I
/ 4t
/ 14
/ | g
= ~
1 2 3 &
< % g
2k g
\ 12
20-28 28-36 36-44 4452 1
—— nN/ST 11
Size class (cm, TL)
0= mW/ST
Fig. 2. Ontogenetic changes in composition of the stomach contents ¢ 20.28 ' 28.36 ' 36.44 ' 14.52 .

by %IRI of Cleisthenes pinetorum collected in West Sea, Korea.

t}. 36~44 cm Z7|Zo| M Au|ErAlE 29} oj& 7} Zhzh
T77%} 222%% ¥ Hl&S UEtH R, 44~52cm 7]
oM oF 65.1%, AvE7IALERF 344%2 HHE2] Hoj
BEo] o7 AnE7IAE F AT o} 7ok AvE7AM 9
H &2 BE F7|FA AL, H¢FE 20~28cm 2
7| 2ol A et Ueha AAstE Al Blgo] 7Tt
|7k o 2712 Bt HolBE AAS (mN/ST)=
20~28 cm A7) ZANA B 34704, 28~36 cm 7| FN A B
 2.6714], 36~44 cm Z7|ZoNA Ft 450A= ATl
wa} Z715H AT 44~52 cmoll A B 400AE A45

Total length (cm)

Fig. 3. Variation of mean number of preys per stomach (mN/ST) and
mean weight of prey per stomach (mW/ST) of Cleisthenes pinetorum
collected in West Sea, Korea.

ok 27|13 dig HolE JAsE TAZHLE {3 2
o]7} 9191th(Oneway ANOVA, F=2.440, P<0.05). £3+ &7}
An| 8] 27| B HOYE FFFL 20~28cm 7|20
A B 1.6g,28~36cm 7] 2ollA BHF 2.5¢,36~44cm 2
7)ol A Bt 4.7 g, 44~52cmollA B 55¢0 2 A5
A F7Veke A AN FAFCEE FoF Zo|7t AN
t}(Oneway ANOVA, F=2.118, P<0.05) (Fig. 3).
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o] AtollA &7HAtH| o M} Fad Hol e AnlETt
AHRIRE Yebbh 2] dAgtolA $3E §7ERtm] 24
w3t Aol WEH {7kApu| Aol 3~5cme] £&F A=
o2y o| 77t i RES AX| s, A7deto] wheh dt
ThE A o] 79 H|go] ZrAastal A7 H|Eo| S8t
2 Ho|YEL e a B uEch(Huh and Baeck, 2003).
SHA T ol Aol A HolBE F it E Aol 7o} A&
79| vlgo| & WA Yet=d, ole AdATtelA &7t
Aul o] 71 & A7]E0] 20~28 cmE o Ao A 7 &
< 37)73 Hsho] A 2o AR Afo] 2 Qs HolFERA
o] tt2A EA =tk AZHt o] At A 20 cm |8t
o] ZhA ol etk A7 REF7] wiZoll Ay ALt 2 - A
HRE & 4 ISaL, 27 Ao A HolHehks Sld 4= ¢l
QAT dubA o 2 o) 7o) AR o= 2747 AT & A2
Ho| HES At ARstHA o & HolYER HolE
Agst= Aoz dHA k(Ko et al., 2019). AFAFE 7|
Fol& o 10cm ©|5tY] &7FAm| A= HolHehs dt= A
o2 2ZEY, Ao A&st= §7HAtu S &P A gt
dAt7F B asiria AZbE

(Glyptocephalus stelleri)®] 21/ kAol 7oA AX|
Fo|2 o] AT = AJFS B P (Seong ef al., 2019),
29 FAs QoA AAste EX 7 A4 (Pleuronectes yoko-
hamae)®) AL ol get A Holwe] vl Bkt
(Huh ez al., 2012). §1¢} LT 59 FHAHANA E7HA ]
(Platichthys bicoloratus)®} Z7}A0] (Clidoderma asperrimum)
o] U&= Ao BF AFoME E7HAY F8 o
AEZ olmii 7t ofF, E7HAU| A= AnE7HAERFE
UEHTH(Nam et al., 2013). 7FAp0] 3} o} 7= A4 o] we) 2
A ARGl Azshe IF, A4FE AEsh= 215, An
E7HEFRE ASste I52E U &

et al., 2007). % F¥ sl Ast= E7Fxpu] e} npdrt
A2 Aol dAetolls oF7 AT & e g AEol
ZAAT Aoz 2 vitto= HolJES AHd -
e MA7F o AgHA o]t} (Garrison, 2002). o] 2|7t &7
Al FFe2 &7HAu EF A 7HeRE Holdo] A|jHA
3 ZE vt A AnE7HAHEFE F8 oz AE3es A
ojgt WHHETh EJ FARRE B0l MA st A K2
7o AFE AHRY, g7 (Gadus macrocephalus)®}t F =
u] (Haxagrammos otakii), Z°] (Okamejei kenojei)°l| A 7 u]
IS AAels ANA §40187) Sk AeE By
of the oje] HolAAL Wsy] Yig Wyoletn F2H)

(Choi et al., 2017; Choi et al., 2019; Youn et al., 2020). Au]&
7HAtE ot oA i et XY A HlEo] %=, 7t
uel= vigro] B A Q1 rtolut Aol Fjx|of y&sin,
20| 15°C o]4do] HH Ref| &of o7t S dt= &
o] 13 (Choi et al., 2002), BA]= 100m o9 $£Zof F
2 B23H A (Lee eral., 1996)0.8 BT E QAT A5]o] &
Aol B 100m o2 AZ7HE ool ZHstot
) o] 23t ol E9 E4 "o AvlE7H R o
Eo] Hx)¢t 7hig ke Ho|2 AYdls EAS Kol LR

o} 7o A&l w2 HolE B MAs-Y S5FS 4
HEH, Rty o g o|f= AFo] F7Igl et a&H o=
ANUAE AFHst7] Yall 22 7)oM) & 27|19 Ho|FER
3715 HIA 7Tt 43 A UtH(Cha et al., 1997; Huh et al.,
2006). FAITE Ao A Aldt= §7HA m]= AR & Ho|
AE H MAee §5F0 2F S716he A%FE 2L
o, ol A% T2 HolYEY WHItkEt= F HoHES
tFor HAGe RN Uty as4dE T LR
g ole A 54 FHNGY EX71A ]
A= YeERdth(Huh et al., 2012).

2 o

gt Aol £&3t= {71R| (Cleisthenes pinetorum)®)
AAlgAe dgt 7S 943 20199 1952E 12971A] 2+
ol Ko A o]FH 36070A) (A 21.7~48.1cm) JULES B
Mgt £7HAu] o] F Ho|YEL2 AulEItALE Fe} o7
2 Uega, o]QoE -7, duttt Aol 7, 947, AR
5& 2% A4t olgd d3e] Axte mE gt A
Bug g7pu)e] o] 54 Aatel xto]lE ¥ ¥tk (Huh and
Baeck, 2003). €7k&tu| 7} A5 wet AujE7AbE]F e
H|&o] ZrAsa o] 7o) H|go] F7I8I AL, £7HA] HAo
S7VetaA MRt SF3FS SUbete BEFE EHh

Ab A
o] AL FPFATSY AHATAY “Asjeactole] o

A 2 AHR2021033)72] A Yol o8] = ST
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