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slselell dist FAx|e] ZA 5 Telslr] f1ate] wlFAL Tt £ W0 HEDEYe (durelia aurita s1)E 7
2| (Stephanolepis cirrhifery| Al T3t EANHS FH3ALE ZE 2719 FHAXE HIFARE 45802 22438
Fom, TAEL AR AF vldEId). e F5F 0.5, 1, 2.2 g2 FH| X H 0.7720.51 g fish' h'&
28I o, Bt S5 150, 344 2] FA] Aol 242t 9.26£1.61, 15.89+3.67 g fish! h'& E231%0h 54800 2loiA]
T At £5% 3.7¢9 X7 108 ool 10071719 olFetE EAEAI, B FE5F 22 g9 AXE B9A
Z 5.73+0.59 polyps g' of fish h'®] ZF]S X 25T} Whdef| FX| Adoji= ZS 281K o)t o]} -2 F A
slvle] EAo] AoME 7FeerA] dotry] SJal FraE wo] AT Ao, A Adoji= thE wolql =k
60%)7+ AR o) (2F 80%)5 F= EA AT WIFAF A2 oF 2%e] BHFLE AR HH] X|of= thE Holel
Aol 7} T o, THE Aol o, E9e teirE A%AQl 24)8E-S Bt Tl HA| Xoj=
FHlo] o2 Hol7t glojx REGESTte] FA800 thdt E2)o] AL, 11 °C oldlell = AHABFS TA|F
AEANZHE 11 °C B} 0] W& 3497 BAsh= ol gl 48 tigh @l e 24 7 we
ZOF o3 4= lvk v, 90 A9 Fel wAlgle] A% AAs] wiiell @elA] FA] 2oje] E 24
o] 7}F&e Zloltt. wEbA] HAXE olgsle] REDES|R] AR S AlAE A, EHS dOR sl HX| XoE
o] g3sh= Zlo] 7P arA Y ZoR ghdwc,

To determine the predation rate of threadsail filefish, we conducted feeding experiment of threadsail filefish,
Stephanolepis cirrhifer on different life stages (medusae, ephyrae, and polyps) of Aurelia aurita s.1. in the labo-
ratory. All size groups of threadsail filefish actively preyed on moon jellyfish Aurelia aurita s.1. and predation
rate was proportional to the wet weight of threadsail filefish. Average wet weight 0.5, 1, 2.2 g of threadsail file-
fish preyed on average 0.77+0.51 g fish' h'' of medusae. Average wet weight 150 and 344 g of threadsail filefish
preyed on 9.26+1.61 and 15.89+3.67 g fish"' h'' of medusae respectively. In ephyrae and polyps, average wet
weight 3.7 g of juvenile of threadsail filefish preyed on 100 ephyrae within 10 minutes and average wet weight
2.2 g of juvenile of threadsail filefish preyed on 5.73£0.59 polyps g of fish h'. Whereas adults of threadsail filefish did
not prey on polyps. In feeding preference experiments to elucidate whether threadsail filefish prey on moon jellyfish
in the sea, adults of threadsail filefish preyed on mostly oysters (ca. 60%) and polychaetes (ca. 80%). Medusae
were consumed only 2% of total. However, juvenile of threadsail filefish preyed on ephyrae and polyps as well
as mysid shrimps. Besides, polyps were consistently consumed during the experiment. Although juvenile of
threadsail filefish consumed all kinds of prey, they ceased feeding at temperatures below 11 °C, which suggests
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that possibility of predation on ephyrae may be very low in the sea because ephyrae are released at low tempera-
tures below 11 °C from March to April. Whereas polyps are inhabitable in all seasons in Korean coastal waters,
juvenile of threadsail filefish may prey on polyps in the sea. These results suggest that removing moon jellyfish at
polyp stage by using juvenile of threadsail filefish is the most effective way for extermination of moon jellyfish.
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AL Fwi AT Sl REdEd e (urelia aurita
s.Li= she] AZARelA 73284 3 AR AE 9 ek W
2)5go] B3t FEot(Arai, 1997). HEEEsvle]s WA
Aoz 71 s Edshs o, vl R 5~11€73
A AQelA] RS TAl2] AJA7F ¥ SCHNFRDL, 2014). 32
B TAL] EHS A5 A, o] Al7lellE FAAE
3 MATE S FARAS 7 7 FHE, Yol 2 &
He vEo] Wi A3 E3o] olAdo] 7He] -8 (ephyrae)ye
WEshs W OR o] Fo)XItH(Arai, 1997). EHE T2 40|
o F TEE S FHste] ANstl, el 7] Asks
FRAR, A A BEA|, S A AAA e sy
5, A T, S sl SAolA) ol Ak ws s
3}-91 Th(Chungcheongnam-do, 2011; Jeollanam-do, 2011; K-water,
2012; Jeollanam-do, 2014).

A5 HadEdiuiele A7 i@ 1990dy o] % vl
WHatA| dofih= @2dolH, FAatgdel 2k 3jaE 7113 vk
(MLTM, 2009). s3] Z <1st 544 935 A7) $lste] A
wo A4 afuky] A, sty Ay o), sfuky] Folm
%, 28 (polyps) AA HWRE B4 5 ofe] 7H] Wbzl AlE| AL
AUtk FAYES o]&sh= WHE 11 9] shte a1EEo] ofe
AAA A oA o FAbd 5] FA4 7 F Tl HA]] &
Ao R & AXT WA A A7t QTHEFARA, A, B
BAl, ATFA T).

FutelE EAh= ol R v, 7HEA, FAT T tekel, 34
H(family) 69 (species) O] &=l sfiute] 77t dae
H7} QLo (Arai, 2005), ©1F Slele ZARIEEHo], viehAl, v}
s Sk sueE 2AshE BoE dejA] Qith(Hermroth &
Gréndahl, 1985; Suazo, 2008; Holland et al., 1990). ©J5 22}
SollA FHAF7E 7P tisA Q) sfute]e] Ao w o AR Q)
o At m337d glo] AR AAEFANY SHel| o] 85
715 skl ol HAXFF &% A, ohE, W, 82,
AT 5 TRkt HolE B A o] F(Kwak er al., 2003)Q1
A sgE) 7t digEdsty] A& A FJX 7 o] % A
18R SAAEL hitp://fs.fips.go.kn)S ZHA 02 AdA]T]
= e 7|0sk e HRlth HXFVL sluelE AT4o% X
Aghth= 212 oln] ol g Aol A|HNFRDI, 2008), -
A8 At 1288 AdhE wish= &gt
2] BEA1 AL UjellA] ofust XA ESS VERN =Rl T
AR} gk AlcE FARE] s B MR e A3}
Az F-A2)7] A w4 wizel] SulEEelA waEt) st
T Aggolglz Role shel| Estis F3bHol o1 3

2l A 7 S o HU(Arai ef al., 2003).

B s AR alstelo] dg B9 EAE soks
7] f8te] A oA AX| (Stephanolepis cirrhifer) 21012} /o]
oAzt AL DAIEH, elvle}, WlFAhE T BEEES
2] (Aurelia aurita s1.Y5 218 338101 X8-S S8l5190T) 1
211 FX|¢] BEdEsivie] E2o] FeM L TFsEA] dotry]
S13jo] mo] M55 ARt 7N Hole] AP Fs 48 AHE
Faste] o5 all AXE o83 RgdEsve] 1A ks
A= et e Az s,

WEEET

A2 2010 8ol ARl on, Aol ARgE HA
(Stephanolepis cirrhifery= 73’5 AR W9 LEALE
oA gl Zoje} lTa el ofglEo] AEFR1 oS A
7R 25t o] 85t Table 1).

S 2=l (durelia aurita s.1.) WlFARS AAA] FHES
oA AT ZS, ellvletel 2 AN sl Zle
ol-ga3tt. viFAke} olvleh# A ok 5 mm olshe AAgxel
HhE F]lekglar, ERe TS A EekAE B(10x10 cm)ell
vlE] FEAZ - B TR Fxleou Hrde] Fxjsio] A
28] 3E40] 7Fs e SISl

AF7RE ER1] ISR 24.9-259°C, SIS 324~33.7 psu
(YSBO)E FA8IAT. A= otz Fol@lamaibz 9 3
SN JIAE AdTER 7 2403 =31 F Addel o]
SIStk AFTIRE gt Rl Aduks AAE o =S =
23ksl3laL, 350 L o]ste] Fxi= o] S Fexell A8t
AR S8Rl oT, 350 L EE frral oR Skl

ol

ZNE
AR 3215(P,,, predation rate, g of medusae fish! h')y> =
717} i FHA7E 2ol8e ATzl viE] S0, o
=73 vl FARE F]letar, AHARKD B3 5 wlTFAR] S5
Z7dste] @] Al AdolE WlFARY] oFS AT 1).
Py = (WWoe-WW) /T 1)

A2k E7)2] E2)E(Pg (or Pp), predation rate, number of
ephyrae (or polyps) fish”! h')y> 7|7} T-E8 FAA7F El9le
Azl F MAGTE 43 e doshEs E5)E FYst
3, XKD A2 F =2 odFEEEE E9)Y) MAFWE
gpetste] AT Aol ollTetEEs £ 75 AR
H2 2).

Py (or Pp)=(No-Ny)/T 2
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Table 1. Different life stage and size of prey (durelia aurita s.1.) and predator (Stephanolepis cirrhifer), number of predator, type of other

preys, volume of experimental tank

Predator (Threadsail Filefish)

P Moon Jellyfish
rey (Moon Jellyfish) Stage Total length(cm) Wet weight (SD) (g) Number Tank(L)

2-3 0.5 (0) 10 350
Larva 3-4 1.0 (0) 10 350
Medusa (wet weight 50-100 g) 4-5 2.2 (0.38) 10 350
12-16 150.0 (42.13) 3 350

Adult
24-27 344.0 (55.43) 350
Ephyra (diameter ca. 5 mm) Larva 6-7 3.7(0.11) 1 40
2-3 0.5(0.2) 10 350

. Larva
Polyp (diameter ca. 1 mm) 4-5 2224 10 350
Adult 15-20 140.3 (37.2) 1 350
Medusa/Oyster/Polychaetes Adult 24-27 388.7 (35.2) 1 350
Ephyra/Mysid shrimp Larva 6-7 3.7 (0.42) 1 40
Polyp/Mysid shrimp 6-7 3.7(0.21) 2 40

AX THAFE Fx 8 aElete] 716l wt 1~10 HAE
T2 gElsle] Ags FHsislon, BE AT e WS
TR B oE AAE o] &-38tItH(Table 1).

HAX G FoY 2257 #AE non-linear regression test
Agsislon, Axe Bl FEEd EH EAE Al Ak A
T 77 ©1%F one way ANOVA tests S=3J3IATHSPSS 10.0).

Ho| M=

AR ] Hol dzrs vefsr] flsto] #x19] F9 Yoldl =
(Crassostrea gigas), 7AA ¥ ©|(Marphysa sanguinea), -7 |5+
(Mysid shrimp)Z- 3l5}2] 9} &7 #|3-3F3 th(Table 1). =2 AAA|
Flsedel A HH T ZS szt AlrIsto] SRt o]&e3lar,
Aol ok Aol A7 8o 2 A= ZlE o]88i3l
. Ag A 23 Aol 2 FAE S 5 sk A
Ak A FEeaL, AT AT e FAE 545
ofvjet = EH A ISt dAARE A 5
aFej e} =, AA|e], 2olTE G718kl Fell oJaf AnlE de
APt

o8 B

FIXl xlof2] MAES Tt =2

FAA] joje] AAEEo] 7Fsst S Telel] flste] oF 300 L
9] FzoA WA 4~9 em A712] HAA 5INAE ARSI W
2715 o] g3l & A413] A7 (18.8 °CollA] 9.3 °C

7HA] ¥ 0.5°C day') AEEY F93% 9 AdalofE AEsloh
A thF-22] g2 do] E3lEr Holg TS wl thA] &
25 ASAHY. A £ 33U A &Ei o, Yol el
AIRE Faslelth

Lot 2ol W HA|9) olgjet 9 E§ EAAQ AR Thot
371 $18te] % 6~9 em 3719 FA| 1070A0A ezt 10070
Aot 29 10070315 338 F 308 Aoz F2 T}
ZHE RIS, dujetel EYo] AP aulE AR 715
SR, F2HE 20°ColA 10°C7HA] 1 °C 7 o= st
it} Ho| ¥£& 9317] fl8te] skFe] 23] el ARE I

l_,ﬂ

2 1

Fxlo| HESEHuZ| ZAE

v FAHmedusae): = 719 FAX7F wlFARE k] A Al
tisle] A541 AR TS Hrh WEFoR EEF P2 oral
arm)? F7A7F @RS $-At(umbrella) 7FEARIE WA 324817 Al
2B aL, o] Ak FAN-O] A2 A8} FEHA] EATEO 2 A
alute] o] AAF (), A L), TR Be el
A5 JATKFig. 1). 22 FAX= wlFARR} rlsEA A A
FH o7 FAFAA, F2 F20] BEol W i WTFAE 2
A3 Fah= A97E wokth Wk ofugk 2o e Roke)
A& 7R HR= Hols xof TojH= FHE XAt R v

Fig. 1. Attacked Aurelia aurita s.l. medusa by Stephanolepis cirrhifer adult (ca. 300 g in wet weight).
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Fig. 2. Predation rates of Stephanolepis cirrhifer on Aurelia aurita s.l.
medusa at different wet weight (p<0.05, non-linear regression test).

AL gt i@‘%ﬁ %ﬂ@&i =713t (p<0.05, non-
11near regression test)(Fig. 2). A LA Hd 5o
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32 AN R dle

Al el B 63%5 EME} 7J:§r EP\] 3”01 HEl= MAE
O} TA A1 & TE olTjEE AlSA R XA

Bt FoF 378 AR AAZE 108 ool 100714]19] ol
vehs 25 L8 KFig. 3). 271 3% ool 1A ofv]ele]
HE o] Rl 55411 7S 221900, 64 A3 ol & 9542.08
MAS 2nlsle] BE TAES BT 27)1-38 591 B

o2} E21E-2 H3t 18 ephyrae fish! min.”!, ©]F 4-627F> 1
ephyrae fish” min.”, 7-9i- AF°]& 2 ephyrae fish” min.'2 ‘1,40]
FLTt volRle) wet i EAES §43] Yolsith

E(polyps): THE 27 1 mm UIgZ 2717} #ar 229lo] ¢
o] A7} A LRAsA FFeh e %@; WASHA =W
TA B FE wEE 2] AlFEIgla, sh EHE
As zﬁid A= o1% vl A4 £ 5S BT

%3 ZF0.5¢9] 22 A7) AX ] AS AT TH

Al

T 5%

9] 0. lliO 1 polyps g of fish h'Z wl-¢- S8kl 140.3 g2
dol= EHE A8 A gttt v, F5E 2.2 g F
2] AT 2 E2ES 5.7320.59 polyps g of fish h'2

717 =3 (p<0.05, one-way ANOVA test)(Fig. 4).
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Fig. 3. Consumption of Stephanolepis cirrhifer (average 3.7 g in wet
weight) on Aurelia aurita s.l. ephyrae through time.
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Fig. 4. Average predation rates of Stephanolepis cirrhifer on Aurelia
aurita s.l. polyps by three different size groups (p<0.05, one-way
ANOVA test).
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Fig. 5. Consumption of Stephanolepis cirrhifer (average 388.7 g in wet
weight) on Aurelia aurita s.l. medusa, oyster and polychaetes (%).
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Fig. 6. Consumption of Stephanolepis cirrhifer (average 3.7g in wet
weight) on Aurelia aurita s.1. ephyrae and mysid shrimp.
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Fig. 7. Consumption of Stephanolepis cirrhifer (average 3.7 g in wet
weight) on Aurelia aurita s.1. polyps and mysid shrimp through time.
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Fig. 8. Survival rate (%) of Stephanolepis cirrhifer in temperature
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period of Stephanolepis cirrhifer).

I Polyps
[ Ephyrae

Temperature (°C)

1
180 240 (1day)

Time (minute)

300

Fig. 9. Predation time of Stephanolepis cirrhifer for total feeding on
100 Aurelia aurita s.l. ephyrae and 100 polyps at 11 different tem-
peratures.
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HEgEsgte viTaks §9sdo] okt w47 F- e8¢
Al 28T 5= QLS Bk o} &SIV |E Sl Holo] ARk
(Arai et al., 2003), A2 96% oVdo] B2 Ao 7] ul
Zo(Han et al., 2009; Uye and Shimauchi, 2005), 77]& SF&F-2
H5%9] 0.003%e] 38 Lucas, 1994). o)1= thE F57-20] o)
©ll. 7BX1F0): 2.97%, Miyajima et al., 2011b)%} H]wapd wj}-- wke- 4=
TOo® HlFAL okt TEA7L vReE ARt EEsh FA| ]
oAl RELES v wiTALet DS 47 FEEe] 1643 A
3 AT HlFAE Hl 152 oF 20%Y Aes7/HE B
i, 3YE st IEAME 9F 150%2] ATs7ie 29d 2
TH(Miyajima et al., 2011a)= HTFAS] W2 Holg&-& HojFET}

AAE= et ol gzo] vH=, B4 50 mm7HA =
717} 2 JAARY AER/E AT 50 mm o] FEl=
HA5, 205, AALGO|FE T2 ZASTHNFRDI, 2004). &
Ao A=) AojollA] AF3E HlFAL, F, ZAAHo] FoHe F
7} A o] TR xE2Ast vk WlFAPT 749 FX](Suyehiro,
1934; Kwak et al., 2003; Masuda et al., 2008)2] t}oksl #lo)&s =
St TRY ¥ T8 Hol= ofd Ao ® IAET) Miyajima e
al.(2011by7} 7388t REEEs ] vTALe} AR PGolg o] g3t
o] A E AN E FX| Aol= AAFHolE WA 225 o]
ol wlFANE EABISITE B3t vl AR 35 kel 23.7+8.5%7F
ZAE B AR Fo)= 86.4+8.8%7F EA1E A o7 Ueht W
FAR tist S Ao 2 A3 Ayl dxsit}. o]zt
AFEEHFE AP A0l b3 o8 7hsst Ho v} Kt thek
S ol A FH Aol o3t wlFARe] AL TS BHA vERE A
O F5T F QIth AP =44 digEde] WNe HEdE
sl QlojA Fx|2] E212 A7) Q1S Flo 7 AL, oS
Sof, fElvete] dE4 nEdEsaae] derdgxel AlEs
2964 REIES) e WAF: 246.6 g m?, Han ef al., 2012)
olX 627 WS WIFALRE 1Y Bt FARQ] EZATEe® Mgk
2PAZITH AL 7S A9, 2A] A 39 3 29EE I, Al
R AET AE, °06.5)2] Al3kEellE 300 g o] FH A
o7} of pulminle] o)A} Qs o7 FAkHL), o)s HHQ 4
Az TR Ho | EES 8] s g bsh Ak
APl ARt WALt A AoA] HRE o] &et TAlaT=
Z1gi5k7] oelss 4Al A3 4 it

AR xo19] sli=ky] A ElEEr, )l oist He] AeE A
o] LRt Ao} dNkd Au= ofjzlel Z52] 27171 1~5 mm
AR AR 29 el At F7]o1 E 2 A, 7]Ae
HoFA o7 Fawo] glo] Holgals A5t A7t} wEs Y
T A7) Wil Aot =3E A oE AlEET fAATA
A T3S she REEER] Y] ALY 5970 HA] A
0]9] ofjagle}l Zo|| thst H& AE = 293 ou)= 7 o
T2k A% 3 mmdE2 2 AR BAASA R, S EEYIES
AAEPEA w3 N Wl e Ti(g)0] AR Astal(Uye
& Shimauchi, 2005), EH= T84S 3l 79 7] TH=
THEo] UH, Zizhe] £ 200 719 oujElE wHEo] Uie
ZE(MLTM, 2010) 1e8PA Al ] FX] X|ofo] A2 &
F wl AR A HEel® Qs 713 7hs7d0] Yss ARt
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Fig. 10. Seasonal variations of sea surface temperature in Shihwa
Lake (1993-2012, NOAA Satellite) where Aurelia aurita s.|. medusae fre-
quently occurred (3% rectangle means period of ephyrae liberation).
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