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Atk @ AEE FEshaL AHAQ FAS 98] AARE S TFHoRE oslstE Ao] Fastn, vix e AASA LS Fa ke ke
I =g gl glrk B Aol AE 20159 69 FH 20161 597FA] Fawte A g st} Ak Aol tiste] BE(YE,
8), A7 (Chlorophyll a, DIN, DIP, =% A| 7h), $+7(52, DO, H & & COD, IL)S °]&3le] M8 EAL 88 2A A3 32F
gk 23 48.76 %, 35 -5 10.59 cnv's, Chlorophyll @ 12.70 ug/L, =2A] 7} 3A]12F, DO 18.65 mg/L):= HAHE gk, Saf 3HeF 37.40 %, 3
4 §< 6.02 cm/s, Chlorophyll @ 6.41 ug/L, =2A 7+ 7A17F, DO 14.81 mg/L) Bt} =& &3 wedhe £33 post JLFF o & nxeg A
Aol FEldh 218 AR e, AARE o & AAUEE YERGIT B A7 E feel Hal uix e A A A] 34 S gotale]
ANt Ao e HA ] et B A AAHNAGE 93 VxARR 48" Ak

A0 A, AN, WA, H5 G, o gl

Abstract @ Domestic Manila clam production has been reduced due to coastline changes and environmental degradation, but aquaculture industry is
facing difficulties caused by an increase in imports. It is important to recognize the integral habitat environment in order to do sustainable aquaculture.
The habitat environment of Manila clams (Ruditapes philippinarum) is closely related to the productivity of aquaculture farms. This study investigated 3
indexes, survival (sediment type, hydrodynamic), growth (Chlorophyll a, DIN, DIP) and environment (water temperature, dissolved oxygen, sediment
chemical oxygen demand, ignition loss) as indicators of habitat characteristics for a tidal flat farm in Geunso Bay (Pado and Beopsan) from June 2015
to May 2016. As a result, Pado (maximums.; sand 48.76 %, hydrodynamic 10.59 c¢m/s, Chlorophyll a 12.70 ug/L, exposure time 3 hours, DO 18.65 mg/L)
had a higher sand content, faster current speed, more abundant nutrients and DO, providing more favorable conditions for Manila clams than Beopsan
(maximums.; sand 37.40 %, hydrodynamic 6.02 cm/s, Chlorophyll a 6.41 ug/L, exposure time 7 hour, DO 14.81 mg/L). In fact, Pado showed a higher
density than Beopsan. This study considered the habitat environments of Pado and Beopsan to provide a basis for optimal management practices and

potential suitable sites in Geunso bay.
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1. M 2 Fabakglol el & 4= QITH(NFRDL, 2014a). # < 1174 ¢l o
Aol AR FAO v o E A EHH o ST}

v L ol = 1 o HES AR ek kA oFal low, g dAe] ARES gkl ojEshe
Zoln, Sglugtol s =ul 2z ged w2 Fae Ul AAC) wEh vpEE Ao Fath x|l A
(KREL 1996). 53] wpxgt2 &S ihs v 2 sto]

=1 funiy o]
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&3k drotnmiks 25 2 U SOl Rt 9l
(Yoon et al., 2007) o2 X&HHo g Ao & w717}
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W vpxEhe] 91ske 1,761 MITO] 914, o] 8717} szol3 )

whe} A2} F71ske] 20081 o = 9,784 M/T, 20153 ol = 41,806
Z 713 CHMOF, 2016). o2 3
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5 Sl
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—.—oﬂ (Lalng and
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Bk Aol A7 2 awr
o] 34 mko] o]
o}, St A A - A
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E(sandy sil)E 5] )t

A gy - dsE
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FAE T 284 2 thKim and Kim, 2008)(Fig. 1).

A A S 2R YellA] upA g oF2lo] k] o] Fof
A Il e TEGE 447037, 126° 97 30.6 7 )2 BAK36° 4
471097, 126° 10 " 40.1 ") AH oo}, vk A o
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i, e FAE 2 Wt v =gk FEE 7HA
3 U THNFRDIL, 2014b).

Beopsan

Geunso Bay

Fig. 1. Study area and survey sites in Geunso Bay, Korea.
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Fig. 2. Sand sediment content (L) and hydrodynamics (R) at Pado
and Beopsan.
SAND
S = sand
O PD ¢S = clayey sand
H Bs 90% mS = muddy sand
zS = silty sand
sC = sandy clay
sM = sandy mud
sZ = sandy silt
C =clay
M = mud
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50% Q }
.
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|
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Fig. 3. Sediment type at Pado and Beopsan (Folk, 1954).

3.2 24 AE HIX|E F

HR2| 2k o I A (filter feeder)d AEZE AEZZAEY
T dGES Holdoz A F s} (Baek, 2008). Vincenzi
et al.(2006)= Chlorophyll a7} 2~11ug/LY w] w}X] g Aol
g F3, olg Enaw A Aol AF} aurin
319 =1l, Chlorophyll ai= I}X=0l 4 0.59~12.70 ug/L(E i+ 4.04
ugD)E BALe] 027~641 ug/L(B T 2.85ugL)E T} o =4
Bt th(Fig. 4). AR SA A FdH = skdol glaL, 9
ok sfjFargko] o] FolA WA FFAol FHEHI] wel,
SRt el THAA AA T stme vt eI Al

F Aol fEdh 25 7HA AL o] HAtET A YERd
AoR FadEry AEZFES] Yol<lel DINY DIP:= v}
oA ZHZE 0.004~0.481 mg/L(* T 0.265 mg/L), 0.016~0.089
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E} 5Tk DINZ DIP 27 HAto] stert) A4 vebs=t,

=T md

gtz gjo| Al tFeFe] Chlorophyll 2] #olQ oz AW

oz FEch 7hSel 3HE9] Chlorophyll a7k 2 A 1
ek e BA AwE Auk el F4e shEA
Agte] HolPow ARFYY] WiEow F5Hrh
upA ehe] A A=) flol i, T, 948 T
w5 hFE S aqlel S or JFS W ul(Grimaldi
et al,, 2002; Min et al,, 2004), ©]&] g+ &7F o] BH]=& H9 =
EAZbe] BErS A S5d S 24 FthHan et
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Fig. 4. Chlorophyll a (L) and DIN, DIP concentration (R) at Pado

and Beopsan.

2 - A9 - 14
gatA] ke "ol T AL HAE F k. 5
T =EFAIZEO]l B oF 2-3A13h, WA oF 67X te R
oF 3u ] xfo]7} Qlthi= Bal7h 9lo](NFRDL 2014b), 3% 7}
AR T A e el AR =E3 A0S 7 s A
S 5 STk
3.3 ZACH AE HiX| 2 &F

HpAghE e @2 = A A adld &GS A
wh AEERAEY] dEFdE fFo FadAZE At
(Back et al., 2008). Hk+2te] Ael# @do] d&FS F= F
2 Q9loR &, 98, pH, DOS} T B35 Yt}
(Table 1, Table 2).

Mulolland(1984)= HkA[2te] Ad77] wf 4=20] 20~31 T,
DO7} 4mg/lL o3 o w2t Aol 71 Aetstttal =

g, S == 0] 1.76~31.28 T(HT 16.66 T), DO 6.39~18.65
mg/L(B T 1040 mg/L) = VEFEAL, PARL 4220 5,66~29.82
T 1745 C), DOE 5.27~14.81 mg/L(H T 9.12 mgL)= 1}
EbskTHFig. 5). &, 9, pHE Foh WAL B frAReE

-, T,

A5 WA, DOO B vEol A MAtnn 44 BF
t A gEE T B2 frle g & 5 e 84

= CODS} IL& ool -4 e A= S8t
(Fig. 6). W=9 EAHE CODE 4.20~10.15 mg/g(H o 8.06
mg/g), IS 1.41~327 %(B 7 248 %)= e a, Bate] ¥
& CODE 0.37~8.48 mg/g(B i 3.44 mg/g), ILS 0.47~3.16 %
(A 131%= YERT B4 E CcoDeF IL2 oA o

A debted, ol whAe g 44 uEs @

pu

fu

[e))]

°| 2

Table 1. Environmental characteristics according to the monthly survey at Pado

Temp. Sal. DO pH Chl.a Sediment Sediment COD Sediment IL Density
St. Year  Month

psu mg/L ug/L % Sand mg/g % ind./m’
Jun. 24.00 31.70 9.40 7.76 1.96 37.53 9.20 1.88 8,750
Jul. 25.42 33.53 6.39 7.72 10.86 29.24 9.44 2.74 20,267
Aug. 29.63 31.63 6.79 7.94 1.58 27.05 9.29 3.27 19,258
2015 Sep. 31.28 31.89 7.37 8.62 5.48 39.01 9.00 2.33 29,008
Oct. 21.67 33.24 9.44 8.06 1.25 37.36 6.97 1.41 20,367
D Nov. 11.48 31.44 10.83 8.02 1.04 32.06 9.89 2.37 22,475
Dec 8.36 31.57 10.54 7.94 2.69 28.67 4.88 2.48 16,183

Jan. 4.08 31.92 13.23 8.04 0.67 27.73 10.15 2.85

Feb. 1.76 32.01 12.68 8.01 1.19 28.88 5.85 222

2016  Mar. 11.18 32.75 18.65 8.34 0.59 31.19 420 2.70

Apr. 13.49 29.99 11.67 8.08 12.70 28.57 10.01 2.76

May 17.54 26.33 7.78 7.82 8.44 48.76 7.82 2.76
Min. 1.76 26.33 6.39 7.72 0.59 27.05 420 1.41 8,750
Max. 31.28 33.53 18.65 8.62 12.70 48.76 10.15 3.27 29,008
Average 16.66 31.50 10.40 8.03 4.04 33.00 8.06 2.48 19,473
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Table 2. Environmental characteristics according to the monthly survey at Beopsan

Temp. Sal. DO pH Chl.a Sediment Sediment COD Sediment IL Density
St. Year  Month
T psu mg/L ug/L % Sand mg/g % ind./m’
Jun. 24.80 34.20 9.60 7.86 1.33 21.78 5.15 0.89 7917
Jul. 28.51 35.26 5.27 7.85 3.82 31.36 1.41 2.01 11,775
Aug. 29.82 27.45 6.88 7.94 1.52 35.23 2.77 2.10 8,850
2015 Sep. 28.45 35.82 7.03 8.03 6.34 33.00 3.98 0.86 7,125
Oct. 22.88 33.63 7.55 8.02 459 30.41 8.48 0.96 13,058
BS Nov. 11.25 31.33 8.33 7.78 0.74 37.40 4.29 0.47 13,425
Dec. 9.15 29.05 9.48 7.85 2.36 30.41 2.55 1.36 8,050
Jan. 5.66 32.88 11.53 8.39 0.27 14.58 2.40 0.95
Feb. 9.60 31.60 11.30 8.26 0.55 14.99 5.75 3.16
2016 Mar. 8.53 32.18 14.81 8.10 1.59 13.44 0.37 1.32
Apr. 13.37 17.15 10.52 7.89 6.41 22.14 2.46 0.80
May 17.32 34.51 7.15 7.83 471 28.52 1.60 0.80
Min. 5.66 17.15 5.27 7.78 0.27 13.44 0.37 0.47 7,125
Max. 29.82 35.82 14.81 8.39 6.41 37.40 8.48 3.16 13,425
Average 17.45 31.26 9.12 7.98 2.85 26.11 3.44 1.31 10,029
==1PD Temp. C—BS Temp. ArgEs aHsHA] @& FAlo] o]Foxa 917 Wi

A __ |-e—PDDO —o-BSDO B 2 kg & CODE 20mglg ©]4 W 9% 3o

31 B [ 2 & F e, s WA ddidow ok A<l
R | " (0o S a2 ASA B HA % 9
s, = (52 Sl e WA WA, BFAste] U AAE B,
< 62 ASAY RUHYS B B35 5L vdd) W

o . A8 o e}

3 )

0 0 3.4 248 A N HALE

i vl ‘ s AHUEE A A4E 9% BEH BFRAe) Gl
A or . o O RE U S dE ANAE 0§ &tk 20159 24
Fig. 5. Water Temperature (L) and dissolve oxygen concentration W A EE oY 2A48 AT RS 5470-29,008
(R) at Pado and Beopsan. ind/mX (3 T 14,378 ind./m’)°] P11, WAL 6,138~13,425 ind./m’

(B 9,407 ind/m’)Z EFTHFig. 7).

15 el il -39 At e FE o] WMAHEH, 2 A7le] A
5, ) - 2ZegEe) Yol Fr wHT B nixe
o - MA-ETE o 53 7F2ol §438] S7lsks A2 &2 =%
£ 0 o AR ERE Holdlew s AgEy] A3 $7ol)
5 (3 gEom wuath WA ARE ANUEY Walst 47
1o e, 71 w2AroR Qs Xust ofgd meo
EAER o3 AHH o wEH o] YFo] olH e Aor FZHL AL

. o B F AR EE AR5 kg A debgsd, o

Summer Autumn Winter Spring E9) vX g 8o Y ER HITEE Al7|o]7] gEos

2015 2016 goE vt ARt 4E, 43, 849 FFH

Fig. 6. Sediment chemical oxygen concentration (L) and ignition 205 s W, ek ARG R el o A
loss (R) at Pado and Beopsan. ek A o sl



Aed - AaA - 204 299 - Al
30y gE Tl A AQ1 Chlorophyll a9} =F A7 FHeol| A F
£ S ) Chlorophyll @ 12.70 ug/L, *=E A7+ 3A1 ko] a1, WAk
E o Chlorophyll @ 6.41 ug/L, =Z At 7A]3F0] 1tk Chlorophyll
2 o= FHES WA BF uhA P el AE A ow e
g 15 AR, wEAE e P9 WA ot kAT 4
= of uh fR)@ 2L AT A AL o 5 ATk ®
g @ Dost Yol Fialo] NeTHALS BT #
o % 242 AT Atk v Y =B 09
T : FEe WA A% nAE F BES A, 2
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Fig. 7. Manila clam density at Pado and Beopsan. B e A= 2 upxe HAA] A4S 5718

A2 27kt gl Al U@ Fog BFay) g8 A WEH WA B AXABE AR vizum 28 4 5
oleke] FAS Zrbsta QAW Ful wpAE Aare w e AR JitEnh B v 544 g #4873 2
HletE = ®al 7aska Quh 2wk wpxe okAlare] g Blsked MRAEERE oyt tE AW A=SolAE Ao
A2 CcoDSt IL 99 522 9ud Arw =2 agxu,  AAATEE QRS A5HA #rh dasit
FAFEYT AN BAE wes 22 WHo] A%Hw
Z7beke BAE Q9o R Qe A4 Fustel e 4 anel 2
o g ool & Atk @Al v A H% 9 g
Ao 9% HAFYSl A7 S=a) ¥ Q) I(NFRDL, 2009), 5.2 o] =2 2016dE I YGRS kR etA ALY
AT E EF AL SAMGE Grsto] wpx Ao n]  (R01657)°] Aoz F¥ Agoln] dAH] A el AL
A JFg 2 ATt o R T gk mepy w2 SHIT
AN T AAbE o, vt HE $4 24
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