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Abstract : It is necessary to explore the possibility of alternative habitats and research the characteristics of basic habitats due to seeding, culturing and
harvesting of blood clams (Tegillarca granosa) in tidal flats. Currently, dependence on naturally occurring spat is much higher than in other species,
which may lead to a reduction in biological resources. In this study, we selected a total of 5 sites (Changgi, Hopo in Cheonsu Bay and Dangsan,
Sachang, Wangsan in Garolim Bay) and examined habitat suitability factors for suitable site selection. Also, we considered the relationship of habitat
suitability factors (Environment: water content, organic content; survival: mud content, mean size; growth: chlorophyll a). As a result, Wangsan had the
highest score of the main habitat of blood clams (Habitat suitability score, Wangsan: 87; Dangsan: 86, Sachang: 81; Hopo: 78; and Changgi: 73). The
sediment in Garolim Bay was fine-grained and the seasonal variation was lower than Cheonsu Bay. Therefore, it is considered that Garolim Bay is more
suitable as a potential area and easy to utilize the space. In the future, search and selection of potential suitable sites could be considered to solve

problems caused by the reduction of biological resources and the production for blood clams.
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1. M 2 53] gl Al FESA,
WA R @ deld gk fee 3

mehe B Soh ol FEA B2, AR, B Fol A 2ol oF 10em o[l Y, A el
%, Qw, weol Aok B AA ojel tetel REstm glom  ANFUe HHow s £ R AR 59 AWH WE
]_

ol A %Q‘ﬂ ME}(Shin and Moon, 2005). AL9}2] A2k
* First Author : srl10dinho@gmail.com, 063-472-8630 AR
+ Corresponding Author : seungheo@korea.kr, 063-472-8601

- 764 -



Ak, 7k A

= Zlo] giF-fo|th webA B Foll Hls] A ow I
H Aol gk E=T) Fol A AA AEALY] FHA
of & ANF AT FAwE £ vk mE o]9] e T]E
g TES ATTHAAANY] IR A e £3
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o A A2 Ao ERT] wiitel] BEF A ZA
A A7 oAeE A oY (Moon et al., 2006). 3F 2] A
S VEeR 20070 R AJAEFo] 28,372 MITSI A
T HH AaksFe] Fof 201219 2,231 MIT, & < 2017\ d ol =

2= 31 tHKOSIS, 2018). ©] 23k A3t= A
Ak o] o] mE A gFeR = vk =3
Ao A T Ay ddol dAl Aol 95% oS
A ekaL glo] Aaliek A AA] 23 S Fal A A
2 The A CREAYD A o
2 AN A A9l olefell Aol $1A% ofglobA wt
(Ariake Bay) W]5-9] ©]A}3}oF Wh(Isahaya Bay)oll 4|23k AL
2 Rl Tte] wvF Fe] ko =m e 3 wEE <3 4
ME 5 dFaAL ko] MAA] g stel] upe 242l
A 74 Abd7F HaiE 7] = 89 oh(Sato, 2000; Sato and
Koh, 2004).

AR A metel] B
Sl el E] st EHf?} Haeh ¢,
=z oigk wkgo #gt %12 ™ (Davenport and
Wong, 1986; Shin and Moon, 2005) 212+ X3 && A]7], A A
w=EAZE i3k AT 9 THMoon et al., 2006). B3 779k
o A4 54, HoldlE, & % A5 & FHH gl
3k 9 (Lam and Hai, 1998; Omar and Yulianda, 2000)2} 7J
A Ak Aol #eE AFE o] Fo H th(Muthiah and
Narasimham, 1992; You et al., 2002).
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Fig. 1. Sampling sites in Cheonsu (a) and Garolim (b) Bays.
Sampling sites is Changgi,
and Wangsan (CG, HP, DS, SC, and WS).

Hopo, Dangsan, Sachang,
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2.2 A 2.3 MAX FHEelxt
ZF B A 87 APl A 7] R ARl AR A GAE gk md KA glo] B A EH g
(Temperature, ©]3} Temp.), &4 (Dissolved Oxygen ©]3} 373 5 %2 IFS Fv T8 AFAAES A3 h
DO), ¥+ (Salinity, ©]3} Sal), T40)F=(°]3} pHE thd  AAHHE 52 7m=te] 37 (Environment)o] THAE H&2)
5 FASA7I(YSIS56, YSI Inc,, USA)E o] &-3te] Stk /718 3=, AE(Survival)oll #3 ¥ Y2 $=F(Mud Content,
2] 3}eA Ak A @ T8 (Chemical Oxygen Demand, ©]3} COD)  ©]3dF MC)¥ #H Y E(Mean Size, ©]3} Mz), d7F(Growth)ell
S gt EHoR BAsigion, 223 g(Chlorophyll ¥ FRRE o2 F 57Fx| ol o] deoll RuFId o
a, ©]3} CHL)¥= 90% oM EEH o2 F2313 FE5Q] & ANES Aurd ofga4 st A3ak 4= 71(MOF,
42 E Spectrophotometer(CARY 100, Varian, USA)E ©]-&3to]  2013b)oll ¥3F Aol A thx A9l Fxnke] =21, o xpqt
3 375 A2 871 2= (MOF, 2013a)0ll whel 4 8k9ich. £% o 44, o)L (Gangjin Bay: SI Yeoja Bay: SJ, DP) ZA'#9] 7]
HHE A 89 <& (Water Content, ©]3} WC) A A-Fo] - AAAE7} 272 ~85ind./m?e] W= a o] X2 &}17]d
FA Al o8 EAE 3, 715 - (Organic Content, ©] A3t 3oz VERTh 3 AJMEFA 7] 2ZAHMLTM,
3} OC; Ignition Loss)> H7|Z & o] &3l 3lgt -3 F 201009 A9 AXRF A BE F95 F 477 7902
Al Zpell &) EA T BF HAEY dev ARE F  wro 33 V2ANE 9 1% HAEY 84, AAMA
A Adste] 40 VjEo R 2HA(<40) AHAG40R  wo 22X, V2N Fo] olFojxion, ot &t
Ui ¥ 294 A 55 A7FE A E 7] (Analysette 3, Fritsch)S  (Yeoja Bay: HS) A 9] -9 muhe] Aol 1,365 gm'=
olg, AHA AEs AEd=THEA(SediGraph M 5120, WER HgAAe] FAMd & tistrlol F3d sl
Micromeritics) & ©]-8-3to] A48T HAE 442 29 o dx XY 257 mde] ¢ AAsts o2 o8 H
dold &4 A3 gts 283519 Shepard(1954)°ll whet 7 aLako] A1 AA WS dAstal, o] A7 AA
ahar A3kl H AAA] AP EE Frhekgivt
Table 1. Water quality in sampling sites
) Water Quality
Sampling Site Sampling Temp. Sal. DO pH CHL COD
(©) (psu) (mg/L) (ug/L) (mg/L)
Winter 1.9 304 11.20 7.58 22.7 1.78
G Spring 15.9 32.0 8.14 8.12 39 2.19
Summer 24.1 25.8 5.67 7.69 35 7.84
Cheonsu Autumn 242 31.5 6.09 7.45 1.4 2,07
Bay Winter 1.7 30.7 11.18 7.52 13.6 1.64
P Spring 14.2 32.1 8.42 8.14 39 2.19
Summer 23.9 26.4 5.78 7.72 7.9 7.46
Autumn 24.0 31.6 6.11 7.47 33 3.41
Winter 24 31.6 11.39 8.46 4.8 2.14
DS Spring 12.8 31.3 10.16 8.37 9.3 2.35
Summer 21.7 29.9 6.88 7.87 9.3 9.31
Autumn 22.6 31.7 6.39 7.91 2.0 3.16
Winter 2.5 31.1 11.43 7.79 1.6 1.41
Garolim s Spring 12.8 313 10.16 8.37 9.3 235
Bay Summer 21.9 29.8 6.84 7.84 14 6.57
Autumn 21.5 31.8 7.16 7.63 1.5 2.08
Winter 2.6 31.0 9.70 7.67 7.4 1.71
WS Spring 12.4 31.8 10.06 8.32 5.7 3.07
Summer - - - - - -
Autumn 26.5 32.8 5.35 7.81 8.1 5.24
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Fig. 2. Seasonal distribution of grain size composition in surface sediments.
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Fig. 3. Ternary diagram showing the sediment classification and seasonal deposition patterns (Shepard, 1954).
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Fig. 4. Relationships between sediment mean size and organic

content, chemical oxygen demand, water content in four seasons. r is

the correlation coefficient, n is the number of samples, and p is the statistical p value.
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qko] Ak AR kol A 2.1 ~3.3%, 1.3~1.5%, 0.3~0.6%2]
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Fe] A7 E 104~495% HAE e B AHER
o Eon, 79 o EHo = 95%2 7 =g ek

1=}
237l AgtetA| fvtar Az et ZFE R Gk A
AMAIE B AR o] dheFo] 1% wRte = yERh Yd o] &
ZFol 9% o] o & 7HF EdTHFig 2). EAE B4 &
v Aol 1o 2 YEET A AS HEA
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Table 2. Comparison of regional habitat suitability factors for blood clam (7egillarca granosa) in tidal flats (South Korea)

Environment Survival Growth
Study area wC oC MC Mz CHL Reference
(%) (%) (%) @ (ug/L)
Gangjin Bay SI 454 6.2 96.5 6.8 5.9 MOF, 2013b
SJ 59.2 5.2 99.5 8.0 6.8 MOF, 2013b
Yeoja Bay DP 66.6 5.7 99.7 83 3.9 MOF, 2013b
HS 52.8 3.5 97.9 3.8 - MLTM, 2010
Cheonsu Bay CG 37.2 2.3 717.5 5.9 7.9 Th?s study
HP 37.9 24 98.2 6.1 7.2 This study
DS 43.6 35 97.3 6.8 6.4 This study
Garolim Bay SC 454 3.8 98.6 7.1 35 This study
WS 452 3.6 99.6 6.8 7.1 This study
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Table 3. Regional range of habitat suitability factors for blood clam (7egillarca granosa)

Study area Habitat suitability factor Range Reference
Environment WC(%) 45.4~66.6
- ‘ OC(%) 3.5~6.2 MLTM, 2010
T South Korew Survival  MEO 57 Mo 2013
Y Mz(P) 6.8-8.8
Growth CHL(ug/L) 3.9~6.8 MOF, 2013b
Coast of SeAlangor WC(%) 5565
(Malaysia)
5 % Sl Broom, 1982
ungei elangor 0C(%) 611
(Malaysia) .
Sapum Bay Environment
0, ~
(Thailand) OC(%) 10.7~12.9 Boonruang and Janekarn, 1983
Batu Maung o %
(Malaysia) 0OC(%) 2.9~32 Hansopa et al., 1988
Nakhon Bay Environment OC(%) 1.6~2.1 Hansopa et al.,, 1988
(Thailand) Survival MC(%) 81~98 Hansopa et al.,, 1988
Perak . .
(Malaysia) Survival Mz(D) > 5 Pathansali, 1966
33 EFE Eaxe RIIE ¥ 429 A AR Hapnta PR oA eEe 372~454%, F71E
S ZAMEAE T HAES HAYEE 77 49~6902 T2 23~38% YA FF 775~99.6%, BT YEE 59
Leb Al wiskEo] bt koﬂ%, AREe] 69~770% ~7.109 WHeR Uit dix AqEct vjud vte ghe W
e Wkl Zhd SEQLTh(Fig. 4). PEob st vk Aol e SRR a= AP HAA 35~79ugl
nAgE HAAFdFE HHE & %ﬂg«l ol Fokd  ® uEh *JKHZ#EE H E2 e Btk
al.(2

TH(Canfield 1994; Marchand et al., 2008; Liu et al., 2015). A%

o] AL f7]E sheko] A A A

FA 715 T
X7} 31~42%% o2 A Hla] wokow, 57 A
AHAIE Ht(n=20) BT U= {718 dF ARBAe=
0.905, P<0.01)7} =2 Fo 2 e ojde] A4y

FHA. B 5 2GR RG] R
%

o
7} 2.3~
3.8 %(H 1 3.1 %)= YER gix A9l 4721, A, dlEe
vls] wEdnh f71E 3 B w ojy g} HFAES] FrER
v 23 S YeERA=ul(-=0.885, P<0.01) Al @3
EATE o] wolxivte dvbHel A 2 wd
dS B olgg g HAE At AY q4F
FFEC] AXNY] Wiel o] wolxtte Aol A
3k} (Jang and Cheong, 2010).

=
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A 8FaL 9lof(Lee, 2012) 413l QE ZAH <] Zﬂ‘%‘ A2 7Hs Al
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o13)ell W= FHF &2 =Y
AHEGE o) Axpeta 7Nk
o] f71% o] 3.1~63%H T 5.0%), 49~79%(B T 6.6 %)
oz e} o]o H|F 2AFA M MHE o o] Hi A
o7 wogEc) w3k wuke] AubA el AJejo] #3F o Af
A5 e g0 F9 55~65%2 HH7 4A4sA
3L(Broom, 1982), @t 4 =2] ¢ 50 o]/dH(<31um)oll A A A
3 72l o 2 UEbW T (Pathansali, 1966). 71 % &2 6~11%
H = e $-Evket R R E R | A e =]
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8217 HA %A
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