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ABSTRACT

The presence of predators (excluding starfishes) of disk abalone, Haliotis discus hannai was directly investigated
by nine SCUBA divings during February-December 2014 at the coastal areas of Yangjeong, Jukjin and
Bongpyeong, Uljin, Korea, where the young disk abalone seedlings were artificially released. The results revealed
that a total of six individuals of Neptunea cumingii that were feeding on the young disk abalone were observed
within the water depth 10m at the coastal area of Jukjin, of which bottom substrate consists of the relatively high
composition rate of rocks (60.3%). Though N. cumingii is well known as a carnivorous predator of diverse marine
invertebrates such as live mussels (Mytilus spp.) it is the first report that this predator also feeds on the disk
abalones. Thus, our results strongly suggest that the future artificial release projects around Korean coasts
necessitate extermination works of predators including newly observed N. cumingii in this study as well as
previously known starfishes prior to the releases of young Pacific abalone seedlings.
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2w & 158 L3k 2% F (Buccinidae) o 4
= A RE TES §244 AR} (carnivores) & YA
9lom (Smith ef al., 2011), ©]5-& AAE9] Ho|S xehst
o slejA AAl (FAAD ¥ Hole] 27] aeja Helr} Zh=
doF 7Hx ok A et RS wHske Hol AEAE T}
At} (Cohen et al., 1993). L&y}, A Hole] =7]9} 7}
ek 22A Jge] ol Aele 1 7Aoo glojA] Hole
gk A8 A2 2837} Ale] fold W GA kA 2
2L ‘FL vk ojgke B AlFAR] EES vkl T 9
t} (Carefoot, 1979).

FA44 2AAR] iE1FF (Neptunea spp.) 7+ 7P A
T3k ol Abolgle WAIF (Mytilus spp.) E A 9l
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Fig. 1. Map showing the study site (3 black closed circles), in
the eastern coast of Korea, to find a tentative predator
for the young disk abalone, Haliotis discus hannai from
February to December 2014.

FeEg ¥A8) (Fujinaga, 2003). "l&15F (Neptunea
spp) b Aen EAse RAZEERL je
(Patinopecten yessoensis), T-=-$%3°|5 (Tectonatica sp.),
AR (K, EAIF (Hemigrapsus sp.), SHE3IAS
(Pandalus gracilis) % 5737 (Strongicentrotus nudus)
So] 94¥# 9t} (Fujinaga, 2003; in Hokkaido
population of N. arthritica).

Zefoll ewA FE A @ o] vk
o] Uz}t A ddgtez WREHA o]F
Soll gk A& Al g BAl> EARh B 27
ol529| EAAe] gt A= Algh
T 2014971A) Seue} Faf dkew wE o7l H
AREL ¢ o 1909 A I
(www.seed.fira.or.kr), ©|2]gF $R AAE o3l BrlA o]
E AR B ASHOR 21 PPE oln Yef. 2
e, A7 9] BE QA7 AT st Bl o
g F5 IARE E7MEF (e.g., Asterias amurensis in
Park and Kim, 1985; Coscinasterias acutispina in 3L
%, 2001; Asterina pectinifera in 4 5, 2007) & <A
slt}. Park and Kim (1985) 18] I 5 (2001) ¥ £ 5
(2007) °] ZAFANAAH od F79| sFYEo] o]t o]
= AR A7 e 2 S8 Al gk AR i F

2. Haljotis discus hannai (Ino) XIS 1| Al

o) Aol Sk olsheh 1 Fol 4 A T T 7]
= olalzly] I3t 244l A AFgHe]t} (Fujinaga and
Nakao, 1999).

upebA], £ A7 Ao R ofd SAE ANAHE
off thsto] A|g7kA] A A k2 A IR EA) T1s
Ao sl 1 EAL =9

o= T A= TR

2 9 5%) oA 24 A
= Al $iste] AAHE
) ol &A% AL et A AFH7E A=
W & 15 m) 2 A3

sjebad2 ke ® A E o] glow, o2fdt gt 27
T4 °F 10 m A=7Ae] xR AAE A 2 A2 oF
ub z3hd)9] A 3tell= 100 m? A3 o] 2 njgo]
vehr| = gl 2A) oAt o] zelel gk 2Rl A
€4 v|Y (Undaria pinnatifida) ©] 323 x|
A=Y, A 43 (water column) & FHE (¢F 11 m,
Secchi disk) + %< Ho|th

2.3 AL B2 AR
q4 #A 5329 AR SCUBA divings 53 24
A3t Aoz fAEgch 2 Aol E T s elA ]
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2A81glt}. SCUBA divingS 53 8% x4 20144
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3ol AX 4= 3lc} (Table 1).
7b s 7t AAME 27 ARE o] g3t FpdEe] &
A3 Qleks 7P 2 #alal oF 15 mellA] 399 74
o] TAlel i & F, AR} ATAL (zigzag) el FA
< 28 °F 2 m FAZHA o] FsHA Alg7kA] Al B
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Ne AL QAT BRI 4 s gl 3192 A7A
7} B A WAL oF 2 ha A=l Z3lgie) 24} B0
A wkek BTN ool FAE-S EAERL gl At T
A5G E e g 22k 94 Feta Qle S 2F
£ Alew & (24 W) 3 F, BREs 2RS¥
7 AREol ol A4 (k) o7 Eol & F 10% F4

:‘—]4

tlo N ¢

[\
il

Jo

o lr et

- 166 -



Korean J. Malacol. 31(3): 165-170 2015

Table 1. Number of the mussel specimens, Mytilus galloprovincialis, collected at the study sites in
Uljin from February to December 2014 by a quadrate (50 x 50 cm) with SCUBA diving

Site Location No. of St. (NI[\Ie (;n?fnlnzdé)
Yangjeong 37°00" 59.60” N, 129°24" 58.61" E 3 11
Jukjin 37°00" 23.63" N, 129°25" 08.96” E 3 7
Bongpyeong 37°02" 17.60” N, 129°24" 59.18" E 3 18
Mean 12

HEZ 7|Ee] F3Ak
., Fujinaga, 2003) oA 543 % 2Ax2A &4 7}

=2 (e.g ©

53 59255 (Buccinidae spp.) & A3 wo]el Ao} )
= AT (Mytilidae spp.) 2 38 M sebS 93 T
|

Aol 3l AR (4] oF 1-3 m) A %5 AT (50 x
50 cm) o EZ-g o] gste] WET ] BAF BES AFA
o7 Azspict

3. &E Ay

SRESRE R EE

3 o] FAE ¥AAE 1 E
o] AAelA 1AR BEELS AEA Yl g T (FAAD
<+ 574 (identification) 3 ¥, 7} B-77 (taxon) A< &
<A 7|l wet s AL 27] (. DA EEE
7% 217 (shell length)) & vernier caliperss ©]-83}o]
0.1 cm F7H] 431500

)

A= FA 7] A5, ot 270 3Rl 2 A AstuA
S R xdldelx E33e FLEAIEA (Septifer
virgatus) © =d1e77} AT 7 et 23ke] A A
A Foz wekE|A] okgky] wiitel Alg iAol A Aejst o
2|, XD (Mytilus galloprovincialis) THe A A
oz Al AE GAF FEES 9 WA o
Al 3te] ] WA (m?) T 3 WA 2 asigich

4. AES A7) 2 Ase] B

Sud 4w B Adse e 244 A2 glo] A
47 (qualitative) 23z ATE AXSIGT. B3, 44k Azl
A%, B9 Do) AR FoA DA-EABAZ AV B3
8 2elE 4 Qe AR Adele] Aoz AN,

5. 30 AxQ =4

T 30 A (HH, FA 2 ) & deE & A

s

At digk zAe} A EFF, TAAPL BAEHYE WE
e 2L Ao sjAat 2 (o, sk HA g g v
) = 3] 20144 10€ 7 sl oFk HEe] A A
2AHE Eslele). s (BE) oA 912 24 Trimble
oA A|ZEE SPS 351 (A% 2]=4]7], Differential Global
Positioning System) & A}83}592oH, SAAHSE= 1 m
olelth. A AAH sAAE 2AF HE HellAe] s|AAH
FAR= ke Alo| = A 4Y (400 kHz, DSME UTech, &
) & ARgsle] FAE 105-300 mE AAT Az $3s)
At} HE5H AAARE (raw data) + FAXER A3 5
HFEA 22 HH Ao 2 W33l AR Y S AA7A
(34E hard bottom) 2 471 (AF e YA, soft
bottom) & YEMSIC]

o n

Az 2 0y

ZA} A3 AWl E15 (Neptunea cumingii) ©| A+
7] A B o]9]e] FulA B digh 2427 A
ol ol (Fig. 2). = 370 slioll gk 3xbel] 23 &7 =
Aol Al F 670A S ZAwujE 5] ofd B EE E43)
I gl Aol FAE A FEE|glow, gajxlel EbA
5o i 27 4.08 em 927 (n = 6), EAA]] 2]
vE35e] FF Z3a+= 7.56 cem@T} (n = 6, Table 2). we}

Fig. 2. Photographs showing the prey-predator relationship
between Haliotis discus hannai (white arrows) and
Neptunea cumingii in Jukjin, Uljin, eastern Korea.
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Table 2. Size of specimens collected with SCUBA diving as the prey-predator from February to December
2014 in Jukjin, Uljin, eastern Korea. The size represent the shell length (cm) in H. discus hannai and
the shell height (cm) in N. cumingii

No. of ind. 1 2 3 4 5 6 Mean

Haliotis discus hannai 4.96 3.80 4.07 4.14 3.89 3.64 4.08

Neptunea cumingii 7.72 7.54 6.22 7.19 8.35 8.32 7.56
A, ZAuf el Eage] SRS digh ARl Aol F S (2001) ©ll ¢Jskd =27] 3 em o] HHAREL FEol
Z2 #lEglon ozl W (n = 6) o AAl o]y AH =7}218] (Coscinasterias acutispina) 7} 742354 |2
Z Az ol ZAAuulELge] +43] Al BAEE £ &8 4L 23 B5E FTE A £ el
FAsH= Aol ohye} AR HolER QlAsta EAd e Eote] E7AkEY] A wWelsly] wieel ErEE
R i i A %%, T4 % (genus) o &3k= & o] 27] 3 cm o] HHAES TSR] Fdvs A+ 2
= X7bolx AL iE3EF (Neptunea spp.) 7t A4l = Busiict. T2y, £AA4 Jﬂr °£"4°] TEolE7hAte
o] 7P Azsh= EA5F "4"]7‘}1"] FEAY e AT Hop AjA o g B Z2AnvEagEe] F¢ 27] 3 em 9]
TEFHlF  (Tectonatica sp) 9 22 BEF Ao FAES ¥A8tn S’lﬁl% A A X]:LUPXH AT
(Gastropods) & EAZIth= AMAdo] &d#A gl7l& 3pA|Rk Aol o g ol glv webA, & Az
(Fujinaga, 2003), H3A5S EAGCHE AR A|F71H4] # AR 2w uE1550] 27] 3 cm ]”—4 '—ﬁ*mxﬂ_ﬁ 3
ezl vt glek FAEEL Gleks ARAe] u|ek = glE shuke] 7heAde 2
Al Ege] A5 Ho|Alel AFgdA] At e EagEel o3 224 Feke 271 3 em o] HUAE
= 2 A7 A sidel £31 qeteld HE 12 HAm’E S e AR 2Y (activity) = 7 MAEIE 22
ol ok bk msjelol ANSR: AFAAS WA RE BATAE % 4 R o olf2 sl A2IH Bl
ol <F 25 A|Al/m? (personal observation) £ Aut Ax 2 ot geo] vlolal sfAERle] 4] dife] Hvks FAHo|th =
o 2 X

e veERigleh o]AH ATsielAe] e AFHEA 2, o] ASolx “AAuuEsoe] 3] Al AAE 2

A" % = Fujinaga (2003) 9] o|& (G5 He|A<le] +- Algli= Zlo] ofuz} thA] EHelo] 3

A ol 7S, FETRolRe 2 EE5RE A T YAl X3ke HES FE 2AE g 4L

= A o wel AT ool A A= ZAunujE % o Shimek (1984) 9] A72A7}l Akl Adefol] AAlstr gl #
A

l

gl Bl o] wAle Ausls sh)e] Z2A7} = 2= 9t} AvlETF (Neptunea arthritica) ol ™k 244 A3k
2, o3t Aabe T Holl ke A 2l $A448 3 o) AzfelA 22 AAEo] Aolgle HelE AgAlgtt
vWjE1F (Neptunea arthritica) ©] F2 /| vlglel] £ = A duitEshs "ot
& 2 (Crassostrea spp) 2213 F& B/l ek 2AuwEusel $44 LAl ohdd Al
AMEAS ol83ste] Fitell asoiy AojelE dof vl o deixe o= dFAE Alelel W oA (£F) Sl
S oIS Yoo 0976 9 w29k o o Bk EASKE 300 W 544 SEFES 449T 2014 o
E RoyFa 9Jr}d. w3 Smith et al. (2011) 7} wlE2LTH o] AelA (prey specific) & Holed £3], I LTH
o] AAAEE A A e AFRA AR 2204 W (Buccinidae) o &k FRES AFA FAA AR
Ay} “o]lgo] thE F=5Y AAl (carrlon) AAsAY o 7HE, v =0 AR dbE s sk A=) 9
oA BAL bl A3 93l £ A7A% o4 @ 718724 AsA4 (opportunistic scavenger) < 54
Yoo (1976) ] Hugl= v AIE °41 oAt mEbA, < Yehl7]|= kARt (lano et al., 2005), AA AAEA 5
AR A G AN L A A FHE F D00 A S B
722 AAA Eol A e 21 A oo x 3FE ukEAe] Al A} and Nakao, 1999; in Neptunea arthritica) + Q7 A=
F A¥Ss T A= 2o Jler A4En o] shte] o7} & 4= 9lvh. 22y}, Pearce and Thorson
2 QATolA] bt ZATUE TR 914 Gk B (1967) & §9AF EREF (Buropean Neptunea sp) S
AE] A 27]7} 4.08 cm (n = 6, Table 2) 2= AL oz gk A AdedA =& 7+ #71 Ao wiErseat
I 5 (2001) o A7 AFetw vhA Ao|gh o] Qi 1 FEUE F4F 5L FA72 oA A (meat) 2 2EF-
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Fig. 3. Bottom topography of Jukjin showing the
predominance of hard bottom as suitable habitat of the
disk abalone, Haliotis discus hannai.
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