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ABSTRACT

In puan area the environmental surveys were carried out at two farms of hard clam,
Merelrix lusoria from April 1987 to November 1978 in order to know wheather the farm environ-
ments could be rehabilitated for the cultivation of hard clam or not.

The range of temperature of surface seawater was 10.7~27.4C, pH 7.6~82, salinity 22.3~
30.3 ppt, COD 0.20~4.71 mg/£, sulfide 0.04~0.22 pg-at./¢, suspended solid 34.8~199.3 mg/¥,
chlorophyll a 3.71~49.02 mg/m', TIN 2.01~24.47 ug-a5./¢, phosphate 0.60~11.03 pg-at./¢, and
silicate 4.04~476.36 ug-at./%.

The range of temperature of substratum (bottom soil) was 14.2~29.7C, pH 8.3~9.5, water
content of substratum was 0.28~0.49 mg/g dried mud, COD 2.80~50.94 mg/g dried mud, total
organic matter 1.05~1.97%, concentration of total Kjedhal nitrogen 31.9~194.9 pg./¢ dried
mud, and sulfide 0.032~0.133 mg/g dried mud. Fine sand was dominant ranging over 92~95%
and silt and clay was 2.8~8.1% of the composition of substratum.

Some residual agricultural chemicals, a, B, y-BHC, heptachlor, heptachlor-epoxide, aldrin,
DDE, DDT and dieldrin were detected in hard clams collected from Puan areas. Especialy,
more chemical were detected during the period of rainfalls. _

From above results, it is considered that the hard clam frams were not yet recovered
from deteriorated conditions for aquaculture.
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Fig. 1. Map showing the sampling areas.
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Table 1. The results of surface water quality analyses in two hard clam farms in Puan area

Item W. T. Salin. COD S TSS Chla NH, NO, NO; PQ, Si
Date Farm (€¢) pH  (ppt) (mg/8) pgat/e (mg/8) (mg/m’) (pg-at./0)
May 9 A 14.2 8.2 293 041 013 1254 890 1.58 0 0.72 061 16.95
B 14.0 8.2 303 057 017 1260 561 134 0 0.75 0.72 1067
May 28 A 18.8 8.1 274 093 011 775 749 898 021 091 361 16.97
B 169 8.0 265 110 021 845 2054 645 017 103 303 19.36
June 4 A 19.3 8.0 297 078 013 528 371 10.18 038 059 280 16.63
B 18.1 8.1 255 162 018 535 49.02 249 023 054 263 28.04
June 28 A 22.3 8.2 258 020 011 348 519 260 006 142 1103 46.97
B 214 8.1 258 026 015 69.0 1759 1597 026 2.86 8.77 163.39
July 13 A 224 8.1 249 231 018 97.1 1215 2154 039 254 237 4582
B 219 8.1 243 195 018 894 994 601 018 215 430 66.64
July 23 A 24.2 7.8 65 131 017 1298 7.03 10.00 1.08 177 6.31 186.06
B 234 7.6 58 255 012 1993 2513 530 099 260 6.36 425.10
Aug. 21 A 274 8.0 229 350 018 1110 774 649 232 218 942 476.36
B 26.7 8.2 234 108 004 664 2965 083 015 1.03 3.24 8452
Sep. 23 A 22.1 8.1 247 471 016 840 1106 938 155 093 241 175.10
B 22.3 8.0 247 079 015 388 1920 340 012 095 136 91.74
Oct. 29 A 16.6 8.2 238 121 022 380 98 295 057 176 162 1339
B 15.1 8.1 247 095 013 440 658 373 094 154 1.52 6.18
Nov. 25 A 114 8.2 22.3 1.56 0.15 71.1 19.59 209 158 4.18 0.63 5.02
B 10.7 8.1 256 093 0.15 439 1542 161 059 334 0.60 4.40
Mean A 19.9 8.1 23.7 169 0.15 822 927 758 0.81 1.70 408 99.93
B 19.1 8.1 23.7 118 0.15 815 1987 471 036 1.68 3.25  90.00
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Fig. 2. Fluctuation of water and substratum temperature in Puan area.
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Fig. 3. Fluctuation of COD and sulfide of surface water in Puan area.
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Fig. 4. Fluctuation of suspended solid and chlorophyll a in Puan area.
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Table 2. The results of substratum analyses in Jangsin-ri hard clam farm in Puan

Temp. Water cop ~ OmEmic gy Sulfide
Date Depth ) pH inclued (Oume/e) matter (/) (15 S/2)
m
(me/g) ngg (%) “ g 9 g
U 175 8.3 0.34 8.17 1.80 494 0.039
May 9
L 9.1 0.35 9.45 1.58 107.1 0.032
U 19.7 8.7 0.33 9.76 1.65 52.5 0.082
May 28
L 9.3 0.36 10.03 1.35 87.8 0.077
U 21.5 8.6 0.36 9.81 1.54 76.2 0.124
June 4
L 94 0.37 10.86 1.18 72.1 0.107
U 232 9.3 0.28 11.29 1.63 - 31.9 0.082
June 28
L 9.5 0.37 9.77 1.28 84.1 0.091
U 22.3 89 0.39 40.30 1.53 1615 0.072
July 13
L 9.2 0.37 20.22 1.08 49.9 0.053
U 21.7 9.0 0.43 20.80 119 89.8 0.055
July 23
L 9.3 0.43 17.84 143 134.2 0.085
U 29.7 85 0.46 36.52 1.97 1235 0.041
Aug. 21
L 8.6 0.49 39.98 1.60 79.6 0.062
Sep. 23 U 21.6 9.1 0.39 50.94 1.05 133.1 0.105
P L 9.3 041 52.24 1.27 161.9 0.081
Oct. 29 U 18.2 9.1 0.49 50.94 127 79.6 0.103
' L 9.3 0.42 46.63 1.28 65.9 0.120
U 14.2 9.5 0.41 5.61 1.10 116.7 0.115
Nov. 25
L 94 0.45 444 1.54 94.7 0.101
U 21.0 8.9 0.39 24.41 147 914 0.082
Mean
L 9.2 0.40 22.15 1.21 93.7 0.081

U ! Upper layer, L . Lower layer

A ol MY BEHRA HAe BB 52 =2 &l

v} pH

EHS| pHe e 1t 3 BRESS 2HT & JAe HEF shiolt) £ BESNA KR
EH 2] pH= 7‘“]‘3] o] A% 83~959 MAG=d, LEEY TR pHt 3tk AR S-S
2 k- T 2% 59%H *1*1 3] wobx|7] AlZate] 69 Tael 7HE wkon, thAl oA 8
rhagel RS i?l F oAl ERSE EEe BA 33, gy oA H9E 83~932%
A LEET TR pH7F Edoh 2eiu ARl AAeledhs 2e EEEi w9 109
We w2 (Fig 5). Falgefdo] 8o vre e BHz A% &) HEARACl EEY
pHell &S & AL= Holn, th¥e] o3 pHIl & #HRle] Bt RERS 7HAE Zes
vrebstch

tilo

Jerd 4 gloka gzt
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Table 3. The results of substratum analyses in Daehang-ri hard clam farm in Puan

Wat i
Temp. Water —oop  OmEEIC 0 Sulfide
Date Depth ) pH inclued (mg/d) matter g (19 /o)
m
i) "R gy  wwR) (m9 S
Mav 9 U 16.7 83 0.35 9.43 1.50 124.9 0.068
Y L = 92 037 1026 160 1949 0041
U 18.0 8.7 0.38 11.48 154 68.5 0.074
May 28
L — 9.2 0.36 14.88 1.46 96.8 0.075
June 4 U 17.8 8.7 0.37 9.81 1.69 33.6 0.078
u
L — 9.3 0.35 9.66 149 35.7 0.133
U 235 8.9 0.38 9.17 141 36.7 0.076
June 28
L — 9.2 0.36 10.69 1.28 44.3 0.085
U 221 8.8 0.38 17.49 1.56 78.7 0.075
July 13
L — 9.1 0.37 28.90 1.74 1124 0.040
U 215 89 0.39 17.73 143 584 0.079
July 23
L — 9.2 0.37 21.02 142 74.1 0.076
U 274 9.2 041 25.09 1.26 61.1 0.033
Aug. 21
L — 9.3 0.39 24.11 1.25 57.6 0.040
U 234 9.0 0.38 27.09 1.21 89.2 0.080
Sep. 23
L — 9.2 0.38 3173 1.24 119.2 0.082
U 19.1 85 0.36 24.72 1.23 50.8 0.133
Oct. 29
L — 85 0.40 33.78 1.52 74.5 0.078
U 14.8 9.2 0.40 3.11 1.37 116.3 0.104
Nov. 25
L — 9.3 0.38 2.80 1.64 97.8 0.108
Mean U 204 8.8 0.38 1551 142 71.8 0.080
e
L — 9.2 0.37 18.78 1.46 90.8 0.076

U : Upper layer, L : Lower layer

1o Jangsin-ri

B_

Daehang-ri

8

1 1 5. L 1 1

4,0 | Upper layer

4, [ Lower layer

] 1

1 1

e S

| I .

10 20 30 10 20 3010 20 3010 20 3010 20 30 10 20 30 10 20 30

MAY JUNE

Fig. 5. Fluctuation of pH of substratum in hard clam farms in Puan area.
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e g dide] W #pEgel BE WE SRS B Table 4 2 Table 504 B whot
2ol € 0.35~0.074mme] 7= 27} 92~95% 2 tREL A st o™ 28~81% A=t
HEE=Z 745 Ak ol 2o HE #HAKS ¥ £(1975) 0] X RERMYS TN FE ®ED
®(81~96% ) Hlsz3te] 104 Tt WHEMMCE & B} 98-S ol FRou, & %(1986)°]
ELlfitg o] MBSO A M Rt Bod piRoly M 2 BRI Bt ke
BEES WA 7= kTR BIR7F BolE 2152 BEES ol KT H X kR MBS So
WEhA Eoh(E)IKER 1974 5 FIBKR 1974, 1975). T ¥EAF BIR7F 65ppmo] ' 23270
B BREAEE)C] &S uX 1, viAZe #E FA Q) HEge) DelW 10% 7t 8HE 3 (H L,
1975), AE-2 FERfIPAC] SEvha #EE v ATH(EH, 1944). £F 3 %£(1976) 2] 9§ o) Wg
BB PEER R g2d BE 25~55eme BEd 10em FA9 RES Yol 4697
FE A RIERS AR, 30U ol o] KuE3HA HEH <] I/} WA JehIHA oo A] h A,
AR e e = %8387 dolit 39~43Y o= HEAY AAS utE3aL 50% o) do] #6%Estdla st
71 A FER 9 $FE7E DA dold AL MRV LA vlsked AT RHBHERC) U whd ko]
oA NP o2 RE #AV ARG WA I8z o A% BiEE U] ool
mebA K A ROl A EiEShd WS RSl ohe)l Bl il AL BB R LU= HFES
Hekel #EE 22U & e HEP st Azg

2t EKE
KHY akES KES T3 HFHY 38 S Y AD SRS D8l Ao 2 EE fAkHS
Uehl F= f5iEolth & A& IA FAe o34 4 e o)F BF L - TR ek 2 2R}
glom @wBkelE 2 2R glo] T &S EE KT T4e u%d zlor Jelyt} (Table
2, 3).

Table 4. Percentage of grain size composition in Jangsin-ri hard clam farm in Puan (Unit : mm)

Grain size ~ Granule Coarse Medium Fine Very fine Silt &
sand sand sand sand sand clay
< 4.76 < 2.38 < 0.84 < 035 < 0.149

Site Depth N 0074 <
zZ 238 z 034 z 035 Z 0.149 z 0074

1 U 0.01 0.09 041 54.48 36.95 8.06
L 0.02 0.05 0.17 48.31 45.80 5.65
9 U — 0.05 0.29 37.70 54.86 7.10
L 047 0.58 1.08 50.55 4452 2.80
3 U — 0.07 0.08 54.98 4047 4.40
L — 0.07 0.69 60.25 34.53 446
4 U 0.01 1.09 4.24 48.72 42.34 3.70
L 0.78 0.16 0.15 61.28 33.75 3.88
Mean U 0.01 0.32 1.25 4897 43.65 5.80
L 0.20 0.21 0.52 55.09 39.65 4.20

U : Upper layer, L . Lower layer
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Table 5. Percentage of grain size composition in Daehang-ri hard clam farm in Puan (Unit : mm)

Grain size Granule Coarse Medium Fine Very fine Silt &
sand sand sand sand sand clay
. < 4.76 < 2.38 < 084 < 035 < 0.149
Ste Depth > 238 = 084 = 035 zouM9 =zooa CUES
1 U 0.05 0.04 ~0.30 50.72 44.03 4.86
L 0.08 0.05 0.16 33.22 60.15 6.34
9 U 2.57 1.95 112 34.95 52.52 6.89
L 0.09 0.05 0.06 42.02 52.40 5.38
3 U 0.03 0.07 1.08 56.73 37.32 537
L — 0.05 0.19 58.14 36.77 485
4 U 0.01 0.02 0.05 3248 61.73 571
L 0.02 0.05 0.29 50.57 41.66 741
Mean U 0.66 0.52 0.63 43.72 48.90 5.70
L 0.04 0.05 0.17 4598 47.74 5.99

U . Upper layer, L : Lower layer

vt {EEBR) BEFRERE(COD)

BB (LB MRERES —HNOZ WHES 48] 90% °|43Y w 8 O.mg/g EIE o135 Ao)
EFEmolet & 4 3 BHo] woldo wel COD#E F43] ®mstA =l

A Aol A F HiEE 2] COD SE-S Table 2 2 Table 3904 B vlo} o] ZAala] o] 4 444~50.
94 O.mg/g el SE=A AR EHAES B9 Fig 69 Yebd viel 2} 59 2E 69 717 ¥e
F#& Jehit 79 FE Einer] AFsld 9~1094 B 3 BT 1194 E A msks
EminS HAth KES HES TEY £R25 A9 glou 7¢9oqt of7ke) 28 E el g tigds
g2 2.80~33.78 O.mg/g i BEZAN F4lg] oF Bo e hg B ARl HE-e A
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Fig. 6. Fluctuation of COD of substratum in two hard clam farms in Puan area.
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Fig. 7. Fluctuation of tatal organic content of substratum in two hard clam farms in Puan area.
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Table 6. Agricultural chemicals detected in hard clams from Puan farms (Unit : ppb)
Date June 4 June 28 July 13 July 23 Mean
Component Farm A B A B A B A B A B
a-BHC 259 492 050 082 246 088 150 187 176 212
B-BHC 194 288 038 149 044 084 794 263 268 196
v-BHC 089 -— 025 062 021 061 066 111 050 059
Heptachlor — - - — 023 034 044 089 017 031
Heptachlor-epoxide 566 — 050 034 034 - — 251 163 071
Aldrin 024 — - 029 059 025 009 193 023 062
pp-DDE 194 030 - 005 288 002 006 419 122 114
pp-DDT - - - - 029 - - - 0.07 0
Dieldrin - - - - - - 022 - 0.06 0

¥ — I Not detected A : Jangsin-ri, B . Daehang-ri

el BgEe] o] Al #EAH e B Holn itk

53 7¥ FHE FIEE e BRE Q3 F4lE AdFoz E Sovte BkoA A3
AR B AANE 2S5 glojA A oA o] EEH 717k ERRZ Qe BB B
B s e Ao s HEHETh M %1981 9 FAEANME ER Bk 53 FEkoA ddE
BHC EgE5 o] fti = o] W3 B kel H54ishe BHCY 2 B B2 X8 fAS=
Ak stH o LGB 0.1 ppbAEE EMEN S dogrde EX B BEATRL
224} Bulter (1966a)= DDTS] 735 1 ppboll Al &}&t &2 WEH o€ 7 ppm] BEFEC] HiHi= o
BEK BEY 70008 B RS Jehiioiy stk welA 23] BEYF SN PEHES
dod 4 e BEE ol et Bgto] 5AT Bl JIKE B8 A& mABTH #E
AN FBEE Aol oA W] RIAE $ AEM BIHE FRANA J5H BKR KES
Biffol, = wldo] Ao R jEtfko] =X B w A #53Ee ol2A 3t shie REo] HA
B Az,

el KEEYT 2ol Ko Y BRERE oldidA FERetE 4ol AERES HEs
Pt e didd] oHE otk ¥9-7) 22 A4polet SR % @EErch Kol a1, W
2ol KH kst ERdw M ojd I fEEEo) 23t m LR EEo] FBS we 5
RE F, oUW S35 HEE d3 ol o KN ol Byl #HAHY et AsFHe
o] Fo] AA = 3 w7t ol gt

T B ARERe] o] BeEd Yz mEsHedE A9 Bl 84 =™ 1 @
FREET dd9 22X & wrt Bk 3 BEFLS 1 BEAEY gHE 29 ollg} A3 AR
7HA 1 HEE vXA FouMA H - BEN BES A vdot

Y LR E duld WEEE fIEEN 2ES 93 BIESEEE AE SRS 70902 ABRIER
ZUPKEKRE A o8 A FAEM1975) 9 Hicste] B o}a o] $A 3] EEE Ut
Brlo= olel & A 2ot 3w KE N o ol s @EEAATT BooE oeg
A 2ok B BB NTERTS M e gedo s RS 9ol 4 e EHE Bow,
EEe COD ¥ ¥4y &0l LI AAM Bl RolAA g1 038 =& s Jehgod,
5~10cm ot F 2| EKHo] o} A= A Hol e AL AT & YU E3 F Lo} WAL A
EEe WA A5E BWNHE AUdA #6EEe) 719D #8658 FHEo old® NEEH o

o
b Ho g8
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