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ABSTRACT

This study investigated the characteristics of sediment immersion activity in order to utilize them as a basis for
suitable site selection when releasing cockle, Fulvia mutica spat. The cockle, F. mutica spat were spawned from
natural broodstock in April, and the cockle spat (shell length 17.96 + 4.78 mm) were reared in a 2 ton FRP square
tank (300 x 100 x 70 cm) for 185 days in a flow-through system. To investigate the sediment immersion activity
characteristics, 30 were placed in each sediment grain size of fine sand (0.12 £ 0.03 mm), medium sand (0.93 +
0.24 mm) and coarse sand (2.69 + 0.67 mm), and the immersion rate and immersion time of each individual spat
were investigated. As a result, the in rate of each 10-20 mm cockle spat was more than 90% within 60 minutes
except for the coarse sand, and the immersion time was more than twice as long.

Keywords: Cockle, Fulvia mutica, Immersion activity, Sediment

N 2 broughtonu), D3t (Meretri petechialis) 5 4/3°] Z
2 ueEA BN AASHE E5S ek Aalg
ojufmF FAloIA HIREAY HF= dFE ZFolU HHY g2 WRsta 44 717t YAst] £85He WA o R of
£ ol&d S AAst YAE TR o7t} (Kim et al, 1999; Lee et al, 2003, Kim et al.,
(Cyclina sinensis), BtA12 (Ruditapes philippinarum) 3+ 2007, 2012). o|FA AZZE AJitE ZFo FHL U8
o] vlad £ FolL, BE Al REHE oI AAS  E2 Aslshn thrE AmE AANAAe] YRkl ool
o ol 4el 27 She PATRY B ALl AT AN Aol, ol Ashel ALY 2] HEgolE FUL
Aol UHE 7L Yojol Aukg Amsfol PyFTHJeong 4 Yok S8, Aol wE FUL TAARLE wafs}n
et al.,, 2003, 2005). Z1ojl H|3] ¥-L-2%27) (Tresus keenae), R ARl wEA 33 4 o] WFAIZIS HA & &2
St (Spisula  sachalinensis), XM (Scapharca AFste d 23 Q9lojgty & 4 QJtk(Landau, 1992;
Lee et al, 2003; Rha et al., 2007).
Received: March 17, 2024; Revised: March 21, 2024; M2 (Fulvia mutica) £ $U=HE H|E3] 5523,
Accepted: March 29, 2024 EZ, Y2 S Adoto] Buslm, FofxjoloflAl Al.80 g A
Corresponding author: So Hee, Kim
Tel: +82 (55) 860-7728, e-mail: thgml1327@korea.kr BIkA7L o 22 Fo2 %A It (Xu and Zhang,
1225-3480/24858 2007; Liu et al, 2008a). 53], oA =7} = 1990
This is an Open Access Article distributed under the terms ZH7hA] tHREE QB o2 AZg 9ot 1990ut] SHIE
of the Creative Commons Attribution Non-Commercial 0]; A ool A o ’ N v a ;
License with permits unrestricted non-commercial use, B 25 njA7tel ofs) gto] AHETA S L]
distribution, and reproducibility in any medium, provided 5] Z7tste] AL URE MAEZo] Y42 AH|EI

the original work is properly cited.



MZM, Fulvia mutica XIT{e| MEXAEM

Fig. 1. Sediment for Immersion activity of Cockle, Fulvia mutica, spat. A: Fine sand (0.12 + 0.03 mm), B: Medium sand

(0.93 £ 0.24 mm), C: Coarse sand (2.69  0.67 mm).

Fig. 2. Immersion activity process of Cockle, £ muticaspat. A: Immersion activity ready, B: Immersion activity start, C:

Immersion activity finish
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7] (Chang and Lee, 1982), Z7|2% (Li et al., 1994), A
%, A4 @ A7) (Tian and Shimizu, 1997a, b), A%&
7} B3l (Tian and Shimizu, 1998), ZAIZE A}
Aststd 24T Ak AYAF7] 5kl estradiol-17p%
testosterone ¥W3} (Liu et al, 2008a, b), A A &
AaketzA W3} (Yang et al, 2011), 420 o2 o 2y
2 SAAEH (Kim et al., 2012), 7fAlZol w2 x]2]2 Hol
(Kang and Yoon, 2013), 2 % Ho|o} IAH A% 7]
gkt Ak 2400 w2 AF719] A-A ¥} (Liu
et al, 2013), AEEFIE AFol O& ZEE (Nagasoe
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2 Ado] AMSE MR AEE 20139 420 AHAL B
o (HFZ44 63.78 + 3.32 mm) oA A=HAA 1859 S
2 ton FRP AFZH% (300 X 100 X 70 cm) oA 84410
2 AE 29 (@224 17.96 + 4.78 mm) & A&5HY
o ARSI 5 Ho|WEL  Isochrysis  galbana,
Tetraselmis suecica, Nitzschia sp.& %39 15 x 10*
cells/mL s=2 19 23] FIsHAth. $22 20°C o2
AL, Zuteo] Zlo] 3 cm o9 FHAF (@0.93 £
0.24 mm) & 231 A3

2. JARUEA

Mz A AARAJES 2AME AT AZY=s
Friedman and Sander (1978) ¢ Rha et al. (2007) °f w
2t MEA (fine sand, 0.12 + 0.03 mm), SHA
(medium sand, 0.93 * 0.24 mm), =Z8A} (coarse
sand, 2.69 + 0.67 mm) & F&E3to] A5t (Fig. 2).
AUE ZAE 9ol FA9lzE Az A= 300 E A &
AMAYEEE £85to] 52 HHoR 6087 AN A
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Fig. 3. Immersion rate (%) changes of Cockle, £ mutica spat
with different sediment.
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Fig. 4. Immersion time (Sec.) of Cockle, £ mutica with different

sediment.(P<0.05). Bars with different letter differ
significantly (P <0.05).

Al71ell A gloll AAstAY 718 B&stA =Hw, E3] A
Aol Bast 42 FUS A=sHA Eok (§, 2003). 12
U, FAe BHOE ot WYY olujslFe tiFEE AEE
< =017] Al |4 AEi7) obd A7 ATE AHAIA 18
319 o] Axsh= WA o2 o|Fojz]A] Ht. o|FA 4
z9 23 X wEA 227l 35t AEol et
A AR Aujets Axe ZAZY FAS FPEE 52
2 Qs Aol B 4 ok =5 AU/ omimRe A
ol ZFdsto] B&olr| wjZel AEAAEL 7 4Rl T2
Sk @4o|t} (Yoo and Yoo, 1973; Rha et al., 2007). £3],
Mz7NeE Zo] sizto] 7P A A 4 e TES AZ
of wa} FIATH Y Aol FFS A
oz FFE A £ ok
Mz Zufe] AAJ=E FAENA Adib= Ao £
0—r77}7\l 66%7} Hdstalon, 602 o= 93%9] #
582 Holl 44%9] HAE
9'12111 15 oﬂ% 84%% Uehd & 4080l 100%
o] ZUES Bl (Fig. 3). FEFAIIA = 30=27HA] 20%,
602712 23%9] ZAUES YEFHUTH AZA=E YA
ZHo|A MEAPE HF 326.00 & 113.25%0|%oH F
/\]'h 181.92 £ 70.73%, S HAM= 1,328.40 £+ 278. 56z
£ Uetdle] 3P /94 (p < 0.05) o2 WUt (Fig.
). Kang et al. (1980) 2 m=Z/ (Anadara broughtonii)
o] el Qlof Zgo] Z24F wEA At st
on Lee et al (2003) 2 B 25 (Z% 2-5 mm)
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Aok, a2y A4=x7 (Protothaca jedoensis) v BdZ7%
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MZM, Fulvia mutica XIT{e| MEXAEM

3.56 mm2 @7} FYAHE (0.008-0.016 mm), MHA
(0.1250.25 mm), FEA (0.250.5 mm), ZEUA
(0.5.-2.0 mm) Foll FBALE AQst FoJF zlo]g Hol
A okt Busklch (Rha et al, 2007). 2 ArojA
it Az Xsle ADJ=7E nAEsE AAET FUA
Zro] et Sxychdtal Azxviet Xpolg Hlch ojd Axt
= Mz SRt Axiet MAZ] ZfololA YEehg £
Aow, 3] mjzto] ZHEL MA|7] 42 MENE ALUE
7t #5248 Yo 288 Aoz Helh

ZMe 440] 10-50 me] APYAo A AAsH= H|xZE
Moz %A gt (Chang and Lee, 1982). H]:= 24 thy
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°l24 (heterogeneity)®] H=e HIAMTE FTolut
HoldH ol AHAeR G2 7] "ol HPAA
29 24 x5 AHske F2% 20| €t (Gray,
1981; Westeon, 1988; Levinton, 1995; Szedlmayer and
Howe, 1997; Demestre et al., 2000; Yoon et al, 2009).
a2 Afzle HHE A=t 24l wet o] F5HHA A
AR E AestiA AEAUS =S 4 o

2 Aol Z4 10-20 mm AR X3 AYse 2
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} 2to]7} EhAYskgleh. wheha], A2 |5 HRol o] A
3717F 1 mm HERl XoflA BRst= 2ol f2 Ao
wotE
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