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ABSTRACT

The feeding habits of ocellate spot skate (Okamejei kenojei) were studied by analysis

of stomach contents. Specimens of O. kenojei (n=379) were collected in the cosatal waters five west
Islands of the Korea, monthly from January to December 2019. The size of O. kenojei ranged from 5.9
to 34.5 cm in disc width (DW). O. kenojei was consumed mainly macrura (77.9%) and pisces (21.9%)
in % IRI. But, brachyura, stomatopoda, cephalopods, and others showed a low ratio. The macruara
feeding rate was highest in summer, whereas the proportion of pisces was the higher in winter than

other seasons.
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8-0] (Okamejei kenojei)y= | % (Rajiformes) €13} (Raji-
dae)ol| &3tz o}7FE A AlAIl 184 2000 Fo] Al4lst= A
°o 2 dejA glom, futels 4% 1150 BaEo] gt}
(Kim et al., 2005). To& Z33t AAfjol7}ol &£3H= Aol 7}
285, FolF % 2olFe P olRE Fol s =HA Wl
A AAst g olFol7] ol =2 A A& ARt
Uot ofA7R| o]59 AABEALH G At RET AA
o|t}(Jeong, 2000).

Zole SEuEtet 5= 2 g2 A sl AAlsi, 5
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9] B 449 37N HELY 7} Qth(Kim et al., 2005). Zol=
Uurd o & 7hu] B ke gl o]Fo R FEE M, YA
&l ZFR)7} o2 A9k, H2 o2 20079 375 mit o= A
T thA] 71 FAIE BQou 201095 E thA] Zhaske] 2019
W 1977 mto 2 oJA3] A 2A)0) it (Fig. 1).

Zolo Ao TF A Ht FH Gl F=HE A4
A (Baeck er al., 2011)¢F F3 71 = FHHofA 43
A1/d At (Jeong et al., 2015)7F QUAIRE, S-futet A Aol
EW3HE Folo EX HHE 1S W, HoWEY &
S Yot 1, A HH zto] W FAHA o w2 Ho|PE =
4e] ztol& meolsts AATE HPEAI dad Aot &
T Aisee S uE A FEFAt fAst Qe
e, AT, 2=, A%, S5 Efé}ff}fﬁ UL To|H,
A @ F R o)1= **P?j o Q% ojdAA 7]x|o|t}. o]
X FHY YA AF et E WskE Bo|i glon,
lo ot Whate SABESY T57 9 *E%%@J Zpolg B
19, bt sl B0l EdsHE Adllse RG-S A
gHoz Fad WMol ohyzet ofdele] A% ’;‘EH§ AafA =
8.3t 3|9 o] ThH(NIFS, 2015).
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Fig. 1. Annual variation in the catches of Okamejei kenojei in Korea.
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o] Aol AMSHE Fol 20199 1€5E 129717 vjg |
3] MaflsE FHB G A HATol Aol 2zl o] = ST (Fig.
2). o2E Folt APAA AHER HUHE DW: Disc
width, 0.1 cm)3} A5 (BW: Body weight, 0.1 g)& Z%33}4
o, zt A&ET 919 Hol¥ES dulF ofHelA 54 7H
gt F (species) 77}1] Fohga, £R7F olgE A%
(family) =+ 5 (order) 52 2 ER3It.

AUSE L4 AL 2 ol uE dholel BAUE
(%F), NA=8] (%N), 55 FH (2WE et 1w, ot 2}
2o Ag olgeldrt.
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Fig. 2. Sampling areas of Okamejei kenojei collected in this study.

Ho| &2 A5 2 A R4 (index of relative importance,
IRD*= Pinkas et al. (1971)9] A& o]-&3}to] £33ttt

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



Table 1. Monthly number of individuals and size rages of Okamejei
kenojei used in this study

Year Month n Range of DW (Mean (cm) = SD)
Jan. 30 23.5~32.1(27.9%2.5)
Feb. 30 273~3453B05%+1.7)
Mar. 30 244~343(294+2.2)
Apr. 51 59~33.7(25.8+6.6)
May 40 19.3~33.0(289+3.7)
2019 Jun. 30 214~32.0(27.7£2.5)
Jul. 30 255~31.3(29.0x1.5)
Aug. 20 245~31.6(274+24)
Sep. 30 21.0~33.6(26.2+2.8)
Oct. 28 23.1~33.1(289+2.7)
Nov. 30 20.7~34.0(27.1+3.8)
Dec. 30 26.1~33.4(29.0+2.0)
Total 379 59~345(28.1+£3.9)

o5 WEEE BAFSe] AThEAAA ] (GIRDE ER

9IRI = IRI/ Ii)]IRIX 100

27178 JH-EEY HIE Feotstr] 8l 5789 2717
(<240cm,n=15;24.0~269cm, n=66; 27.0~299 cm, n=
141; 30.0~329cm, n=139; >33.0cm, n=18)1} A& (3~5
4 &4, 6~8Y: A, 9~11¥8: 4, 12~2¥: A= 22+
25kl HolBEY] AUEE 24 Tosta, A 74
(two-ways crossed analysis of similarities, ANOSIM)< A3}

of frold A48

2lues 24

o] @Ate] o-&H 3797HA|9] Fof= AWHE 59~34.5cm (B
T 27.24£39.0cm) HYE ES&E}(Table 1). 1% YJuU8E9]
TAE Fol= 25671412 FAHES 32.5% ATk ¢ H&=o] &
A TolE BAT 2, 107 27 28F9Y HoldEo] =8
5}3ATh(Table 2). 3019 71 %—3‘5]’ Ho|E EFRa2 &3
W= 80.2%, NAIH] 72.4%, 55308 52.8%, FF847]
FH| 77.9%5 A ARS- (Macrura)ﬁﬁt‘i A7 FllA
= UEXFMNS- (Crangon hakodatei) 41.8%, AAR AL
(Metapenaeopsis dalei) 7.5%, =71 NS (Leptochela gracilis)
2.0% <2 2 Wo| AAEQith = HAR %_5181- Ho|YE EF
£& ZHYE 43.5%, NAI5H] 21.6%, 55| 43.2%, A
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Table 2. Composition of the stomach contents of Okamejei kenojei
by frequency of occurrence (%F), number (%N), weight (% W), and
index of relative importance (/RI)

Prey organisms DF %N %W %IRI
Crustacea
Macrura 802 724 528 779
Palaemon gravieri 1.6 12 10
Alpheus japonicus 12 0.5 0.3
Trachysalambria curvirostris 04 02 <0.1
Pandalus gracilis 04 0.3 09
Leptochela gracilis 7.7 99 20
Crangon hakodatei 359 23.5 292
Latreutes anoplonyx 1.2 24 05
Eualus spathulirostruis 1.6 14 0.1
Metapenaeopsis dalei 17.3 11.7 7.8
Sergesti sp. 04 05 <0.1
Penaei sp. 1.6 12 09
Alphei sp. 0.8 03 03
Pandali sp. 0.8 0.3 0.6
Hippolyti sp. 04 0.2 0.1
Unidentified 319 189 9.0
Brachyura 3.2 14 2.0 0.1
Anatolikos japonicus 04 0.2 09
Nanocassiope sp. 04 0.2 0.0
Unidentified 24 1.0 1.1
Stomatopoda 2.0 0.9 05 <041
Oratosquilla sp. 20 09 0.5
Amphipoda 04 09 <01 <01
Ampithoi sp. 04 09 <0.1
Euphausiacea 1.6 0.9 01 <01
Euphausia sp. 1.6 0.9 0.1
Anomura 1.6 0.7 0.7 <0.1
Pagurus ochotensis 04 02 03
Pagurus sp. 1.2 0.5 04
Crustacea Unidentified 24 1.0 06 <0.1
Pisces 435 216 432 219
Ammodytes japonicus 11.3 6.3 232
Chaeturichthys stigmatias 12 0.5 20
Setipinna tenuifilis 0.8 03 0.7
ggl;lri;;n};zeturlchthys 04 02 0.6
Gobiidae sp. 04 0.2 0.5
Unidentified 310 14.1 16.1
Cephalopoda 04 0.2 0.1 <01
Eupymma morsei 04 02 0.1
Polychaeta 04 02 <01 <01
Nereididae sp. 04 02 <0.1
Total 100.0 100.0 100.0
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Fig. 3. Ontogenetic changes in composition of stomach content of
Okamejei kenojei by percentages of weight.
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Fig. 4. Seasonal changes of stomach contents of Okamejei kenojei by
percentages of weight.

Aol 79 B 75.1%2 7P} =9k, I thgog
|77t 24.8% w22 UKt sHA Y= L[t 56.7%=
7P B2 HES HYAL, olfT7 400%2 FUHE AdE B
fow, 1 9 AZAFIF 1.7%, A7HAF7E 1.1% <22 et
woh FAe MeF7E 634%2 w2 HlEs HAL, olF
7} 35.1%, AAFT}F 0.7% <22 Jeigton, A7 & 7}
2 w2 BRdo] Edstan. A AT H&ol
88.5%F 7 &}, oAF7L 11.5%2 Vrebidth. wheba] Af-$-
FY H&Z sHANA 7P R HE&S B, A=
Eon, offe sHAlA w3, FAA = B A YEHt
(ANOSIM, p<0.05).

oo

o Qe MBlsE FHsl o] FHsHE Folo] 44 B4
sjopsty] SlaiA 2=k o A7 A3 Folo Bole
33.6%% YERGEoH, got(4.4%)3} 71E = (16.5%) FHIN S
A o] Fo|Zl Fo1& Attt 2A UEbdth(Baeck er al., 2011;
Jeong et al., 2015). 53] o] AollA € 7,8, 9ol A=A
MAG7F B9180] B 588%2 &S FIEL SelEgon,
Al 7MY & 39S EAY o= Y & 22
2 Zoj7} HolidA] &5 Had Bl e AR F4H
ARk, ke g olot WAL F7HE o= B asitt ERF Yo
£ 77.8%% FHES HolH 7|&0] Bag Aot ol& B
th(Baeck et al., 2011; Jeong et al., 2015).

2019 7HF F8% HolBES HUHY = Y
(Baeck et al., 2011; Jeong et al., 2015)2] o4 o] st A
T Aol FASHA ol AT Ao A Ao AAHE
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A, 7 IS w22 Sdsten, gt FHsgoA=
(Baeck et al., 2011) A5 (Crangon spp.)2 7|17}
2 HEE YA, 7HEE SR QoA =(Jeong er al., 2015)
= UFRARSEA-, LSNP (Alpheus japonicus)7F -3k
4%P*?ﬁﬂﬂﬁ%ﬂ%%ﬁ%ﬂﬂ%aﬂhiﬁﬂm%

£ 78 HoPER o|§3dh= ofir= Tol9 o] olfE Lz
}ﬂigwiﬂﬁﬂﬁﬂﬁﬁ‘Hiaﬁﬂﬁﬂ§4=%éﬂ%

22 wolygols] WRoletu Mzteh

A% g FUHEE 249 ¥SE gl Aat, /M 2+
< A7) dARY 2% ARV 28T AS g4
B ST R el HE ol 4 v
2 A% =27 37 € Odl‘a F ol Hol¥E
of| A ‘*‘33}3 A71E A e dZolFe 2AXY7H
(Lorenzini’s ampullae) ]—8—?} Ho|gA 539 A, A%t
589 37 & Ao 2 FddErt(Kalmijn, 2000; Baeck et
al.,2011).

gjot WS (Baeck et al., 2011)2] A]xw JULE x4
< AHAE 2R AR 88k, o2 oFf7t &4
stglon, o] Aol HlwES o AMH R H|3t HF
o] Urebittt.

et o2 AejA mioteo] glof Fojo Hol 24 A=
2 98% gohn sy, g SERA 2 BEZAE H
Y3k 2AZF REEA] D @i, o] & F3 Wt g Foj4)
st B= FolY olFAHR T thFe A7t 3= ofof
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