GOVP1199801267

31
[ 293 L

dMaliet 227 259 CEIE HE

Development of the hardening technique of oyster seeds on the

South Western seashore during high temperature period

A2t

O==Algiol &4t

O
il
1



>
[[H)p
Ho

O
ou

4C
0!
rke
X
ﬂ

X WEESE AEBF SIER 2 EA &% KRR

o B HMEEZ EHEHCL

1997. 12.

FE AT IB SRl 24
BUATH YR E
o 7 o

WO NN oo
& N 40 oR
2]
=R
0 rx e i fb oot

02 02 oo O R
o
=






o
12
Mo

At 227 2FH QdVE Ag

I. |axige 55

1. B3
2 349 HAY FE FUE A5 A,2/(7~89) ME 2y
AN 1L F AEE AR 4FAAS AT wAee AL
snA ¢

2. &84

H2 4% 834 ¥ F 29 A4 Fa9 Ay 44
2 AEFAFPo] vl FIP dPez FE $£F° WA 2
Bt olyzt HEAZII} 2LI(7~8Y)ll F2 o]RX: glo] F
29 S8 983 F49 R AARAY AT =& F 22 gy
HAZE 24, I £330 % o3¢ dFeloh

qetA olE T GlA AY AR, AW A7), A= F
¥ T THAA ddVES AL 2 ¥4 FH AHF £33
T AT 239 £l @E o)A AzAYE HAsA §



m g3 s % a4
2 AW HAAAG L& FFE A% 1L ddvle ALe
A 1996 7R FH 19973 1094712 A AFZ 7oy 270 F4a
AA @Adt HAFA g, FAF FAAdF, 49 9% 8
M2 Bste @daztd st AU

1. 4742 e
7 x@ AzZdE ddag =z

ZANE 4 =AY BE 2 FAAH AEZ &) U @Az
S AQINTF F 13 BFH22 A Y.
ZAMYY L GdFYU RAAN 3y FUEEECIES=EH)D e
5/ Mg FAAZ AHSA 2 A oA B Ao A}
g A

AEE(%)E AEutElF/A2 R34 X1009 4oz A&t

Y. ZALFA el % dd FHxAL

AR AAE 227 A 4 =@ ADUE GdY 9o FAY B
o AW YWz AFHE ARF, FAFTE Uyo AdEn
GEAIY 7T 9l R HF @ AELe W APrTF
F 13 Hoz z=ASH.

AEE Al GdFA EFRAN F3dY FARECIEX=ZAH)A
Ae 5709 A& FAAZ A 4 e R Ao
o A+ E ZAMEA AEER AEZuEF/H2 F AL X108 MFE
L2 AU

AAre AEEA AHEE 5709 HZAAN 2 SHM AAE A
2 2 vernier caliperg A3l ZAH g 01 mw B2 234

4-



o ARG F ARAdsE @d AZ A}
AEF 74, 15¢, 25¢°] ZAHUE Z BRAYE Aoz 2t g3 A
TdiE SARFE NYOITLF F 13 gFeoz zAEYG.
Zt At G 79, 159, 25 B A JEE ZAE @ d
A EEFFAN F3d FARECCIZEAH)AD A& 5He Hge
FAA=2 AP 4 APl RRAN e Y59} A4S 2AS)
L AEEK)E AErES/A2 BRFX1008 71&o2 AT
AA=E AZEN AL 509 HZANA 22 SAMe AmEs g
2 2 vernier caliperg A8l %3 2438 0.1m Y92 25 %)

2t Mo Fgo] ¥ ol AFzA

2o 2d RAAAe nAEe T HB4s7] M =&AL 5
A SEYE AT RARAN Fdo] FHEE)EE uE
(K)ol AR 3149 3R] HHEF)FA EUFL(HL)S
A8 o] EAF L0 A BAAAY sAle v YL AY
FE F 18 TF22 AEAY.

BAE A 28FA 23 F8de 33, £2, d3oz Yy
ol & REE 549 A4g dydez 4 ARG S5HAMe ANE
vernier caliper & Al4 01 m @92 &%, 438 233,
BEE(%)E AZNAF/AZ A5 X108 71202 A4S .

2. d7E 45
7h =3AN0E ddaAT A}

AL dEY 2 XY YF YEEL 23.7%, 54T d@AAY
T AEEL 289%, 7TAL Gl HF PZ&L 286%=2 A9
AEEL &9 S5ATUAA 1Y &t ddARY Y=L =

-5-



o]7] MM E 5AY =&Tddo] Aadjga £,

232 94¥ HAES =EARAEE T ole ey, AWy
o2 990 71 &3, 8¥ 104 £l olv UdxF, 7L F 7
Azdol e HAEE FFE F4Y 2oz F{HY Aoz F
s, Aol o L Avlde AFAHY ATt gasidn
Ao

. HAREA g % ddAEF EA

QALFA Ago] o dAATH FAAAA AN FAVe Zx 1
9~20 m °olRTt. AF ANAdFE ANYFEA 42 164~202 m= 14.
4~183 m AAsHNLH, F3F AdFE APFEA 151~188 m=
HAZL 151~188 m Ao. & =FALUE HF= AZEH} A3
ANdFst 233 N4TY 4F Jole 04~07 m2 AF ALTF7 7
2333 AA Tl vistd A% dAEAS O Je A2z YEERo.

3,5 7N =2 ATUE A2 &L AF AdF7 248~308%, F
3 AAF7} 23.7~289%2 }F AT AELo] FF 05~22% ¥
L Aoz A HAH.

ot AR} & Fdsd ddEH A

AE7] A F 790 ARF AW 4FL zZ3n 118~157 m BF
93, 159 AR AdlE 2 126~155 m, 259 FHAF A<= 2z
I 13.2~219 mn AFst AW FA F 1590 FHR3r] oAl AR
AL gAFo R SUlE Aol 4FAA AFAV & A2 JdEy.

Azgge ARV FY F 74 AT Xsirt 226~32.0%, 159
A#e W} 23.3~331%, 2540 F#H3 AH7t 226~256%2 AE
F 7~159 A#E AWNE 5~7A% =&2A1A ddse Ao AF&

-6-



EL ALz vEyt.

2 M 4o ¥ dARF A}

Mee FxA 23571 @8 549 g AP dof FLo=
3 Y. BAE F8a, Aol ALY XL 3R U e He
o WsFo| FAgto, FA s, AFe] YA=Z YAHHE 2L V)
xR B8 429 WZo| .

ML A Fol A2 A 1 AYFAM AAY YE&& 43 308%,
33 26.9%, $% 253%2 JElton, Moo wWaZol Z A 2 AY
T A PEEL F2 315%, 42 31.0%, 53 284% o2 Y
Et 5t} ,

Mo FFL AA T HFHY Ao HETY & Aoz A}
A

V. g700d d2 % #3330 g Ao

1 d7A% A3

2 ¥4 A, F0(7~84) ABRH R A AFA(n L)) dEH
A FAEE P R ATEAE 98 AP &AL SEAY 2
B Ade dEAY JF AP @drie &Y 283 AR F FA
SEF olFAI R AAAY], oo d¥oz AY FHY JH G
T3 THF °¥ dFdRIVISARIEBRBERER)CZ Jed 1
271 F F9 @@€0l 2 ¥4 JAAENA +FF R AYYRo
2 F29 ¢ £EE MEA 2T, oz Q¥ AT FH T
dY] A T AL g4 32A V19 @ Reg sldEY.



2. @80l A A9

E @Rz dFEAE FEHd U ¢ FaY FEUA ARH
paxse] vdARPo 2 BAA A 20E ATFH FA=2 +F
ZE %y ¢FA Juzye 448 ¥F UES WXL LE TP
AeAErt AAEHol gRo2 A=Y I PPz FHAUAULA
SA A A AA:SALUE A AE F o 7t 27383
o AsA AL FUSE &3 = ADH S Ado] 2d €
JAE AAstd 8% w{Pos g&deE F AFHY A= @4
AT F40ldqQ, AJdAFAR, 2FAFY, F4UY, oA=L F
AYPF] MAAY AET A2 AY Tl H¥E 5 U= s
Ro.

¥Y, old AF ATl UEd FANAE ez Y& % ¥
T F 2949 d4EHN ALT FF ALHA AWEF U E
A A o}



SUMMARY

I . Subject

Development of the hardening technique of seeds oyster on the

South-Western seashore during high temperature period

II. Objective and Significance

1. Objective

The objective of this project is to develop new technique for
hardening Oyster seed. it is quite necessary to develop hardening
techniques for oyster culture. to increase survival rate and growth

control of oyster seed during summer.

2. Significance

In recent years, the seed supply in oyster culture has showed great
annual fluctuation due to the deterioration of water quality and the
decrease of broodstock .

Especially, most seed collections were made during‘summer when
there was a mass mortality because of the high water temperature
and exposure to the sunlight.

Consequently, it is necessary to develop hardening techniques on
effect of suitable exposure level, spat size, and duration of sunlight

exposure in hardening seed.



IIf. Contents and Results

To establish hardening techniques for the control of growth rates
and the improvement of survival rates of spat oyster, the present
investigation was carried out in Gamagyang Bays, form July to
October, 1996 and 1997, respectively.

For the present investigations, exposure levels were divided to 3,
5, and 7 exposured hours after low tide in intertidal zone, and spat
oyster was used to 7, 15, and 25 elapsed days after settlement.
Growth and survival rates were indicated to determine effects of

hardening techniques.

1. Resesarch Content

7}. Survival rates by exposure levels

The survival rates by exposure levels were measured by weekly
interval. Five spats were randomly collected from the middle of
collector and then survival rates were calculated as follows; survival

rate(%) = (number of live spats / initial number of spats) = 100

}. Shading effects on survival rates

Shading effects were studied using black polyethylene film to
black sunlight by weekly interval. Sampling method and caculation
of survival rates were same with the above. Growth rates were
estimated using Vernier caliper to measure the shell length and

height.
- 10_
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t}. Survival rates after settlement

To inveatigates survival rates after settlement, three different
groups of samples were used; samples collected 7th, 15th, and 25th
days after settlement. Sampling method and estimation of survival

and growth rates are same with the above.

2}. Temperature effects on survival rates

Surface water temperatures were measured when water level was
on the bottom of collector by weekly interval. Hardening beds which
had five hour exposure level were used for this experiment. Samples
were collected from top, middle and bottom of the collector. The

estimation of survival and growth rates were same with the above.

2. Resesarch Result

7}. Hardening effects on exposure levels

It were the average survival rates of hardening spat by exposure
levels that 3 hours of exposure level were 23.7%, 5 hours of
exposure level 28.9%, 7 hours of exposure level 28.6%. Height of
hardening racks may be suitable to 5 hours of exposure level,
because the highest survival rate of hardening spat was 5 hours of
exposure level.

Monthly mortality in each exposure levels was high in order
September, August, October. Spat mortality in hardening may be
dependent on weather conditions in intertidal zone. It is essential to

manage actively in high mortality of spat.

-11-



. Hardening effects on shader presence

Initial spat sizes were 1.9~2.0mp shell height. Hardening spat in
shader presence grew 14.4~188mm shell height, and in shader
absence 15.1~18.8m shell height during 4 months. The average
survival rates in shader presence were 24.8~30.8% compared with
23.7~28.9% in shader absence in each exposure levels.

Therefore, shader presence had slightly effect on growth control

and improvement of survival rate of spat oyster for hardening.

t}. Hardening effects on elapsed days after settlement

After settlement of oyster larvae, the spat elapsed 7 days grew
18.8~15.7mm, the spat elapsed 15 days 12.6—155 mm, and the spat
elapsed 25 days 13.2~21.9mm in each exposure levels. The average
survival rate at the spat elapsed 7, 15, and 25 days in each
exposure levels were 22.6~32.0%, 23.3~33.1%, 22.6~25.6%
respectively.

The results presented indicate that spat oyster trasfer to hardening
racks before 15 days after settlement for growth control and

improvement of survival rate.

t}. Hardening effects on terrestrial heat.

Terrestrial heat indicate temperature of surface water which is
touched the lowest part of suspending collector in flood tide. First
experimental site had small variation of terrestrial heat and steep

gradient and coarse sediment. Second experimental site had large

-12-



variation of terrestrial heat and gentle steep and fine sediment.

The average survival rates were slightly high at the upper part of
suspending collector. It seems that higher mortalities of bottom collector
were influenced by the terrestrial heat.

In Mogang area, the survival rate of hardening seed oyster were
30.8% at upper part, 269% at low part and 25.3% at middle part of
collector respectively. But in Yeggeo area, the survival rate Were 31.5%
at middle part, 31.0% at upper part and 28.4% at low part respectively.

The high mortality showed in the low part of seed collector close to

bottom surface should be influence by terrestrial heat.

IV. Suggestion for application

To develop new hardening techniques of oyster seed, a study was
conducted from 1996 to 1997 in relation to exposure levels, elapsed days
after settlement of oyster larvae, i.e. spat sizes, presence of shader, and
collector temperature. This results will provide available information in
hardening seed for oyster culture.

It should be studied that models of hardening rack for oyster culturists
which will be able to put to practical use the hardeniﬁg techniques of
seed oyster and harden suitably with various conditions of intertidal
zone. Also, it should be planned to practice the subsequent investigation
such as growth and survival rate, fatness to identify the growth

conditions of oyster spat after hardening.

-13-
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Fig. 1. Map of the experimental site.
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Fig. 2. A plan of the hardening rack.
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Fig. 3. The design of the hardening rack in experimental site.

-41-




3. EANEE ARA(RHNA) Y

AgaAAF 2 B3RS Avl & SEAFE TAE7] A3 ¥
7¢ 7A3E FAAN(0]3 “7d FAAH)t 15U FzE F AR H (o] F
“159d -3 x#”), 22 25¢ FAE FARAA(ol3 “25¢ FAAH")E
ez sden HRAYIY dunds AR &L o7 A8
B Ade] dP FARAE A% 2 AF3E odAEAA SR
3] Arle] A EFUAEE AEE BAHAG.

b 1d s

AlgE 25¢ AN TP AG FEA 2GALANA ‘96d 6¥ 15
YHE 18U Atolo] AMEEO MG P 40vtE] ol K€ 151248
‘96)d 79 129 FYEHUT. S RFA Fute A olgdPen g
d 2 AlgolFel &d 2 FAAFE 341, 54T 2fa 7AL @™
el 30 cm BFHL R AF ALF, FAF ALATE Yo AH(E™)s)
At

74 ¥AAIH FIL /A &€ AUl 2 A 2EFE =39
Z%, B AHA ‘96 d 79 199 ~21¢Y Alojd] HEE FAAHF ¥
AN BRANFHE AT F 963 7€ 2694 FYs A
2 Ry 292 29U Ao Z AgoiFd e 25¢ 2
Eaxde 2 PPoz zt AddE dddd AL

Y, 159 2 F AN FAL A A4HZ 4P st dfho A
‘961 79 289U ~31d AEE FAAAE ‘96 8¥ 129 3, 2 Wy
o2 Zt Agolge AldEd 1AEE Aol Al E AlEE 2 ERA
453699 74, A4dE gEFA.

-42~



U 23E =

23 e e 1AE9E F TR FUAHY {4 F€LHI FA3
o ARoPUel MEALE 7| 7 KA U AE3d=
%ol vElY MEAH @& AMEYSFE 2 FFAN FYF & A4
o £22F FYol Ado] TAE F37F Aol st EF o Fd A
AoflA AEE 2 FAAME FAA HUd

® 1 G@AEE AR 2FH FAALAH A7) R AR
Table 1. The quantity, date and region purchased the oyster spat for

hardening experiment
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Fig. 4. Map showing the region of collection and

purchase of the oyster spat.
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Table 2. Results of the water quality in this experiment

71& T 3 A A

(t)y () 1.0-) M) (mg/) (mé/ton) (M) (2 M) (mg/g.dry) (mg/g.dry)

=3 2747 2317 2390 216 822 153 778 759 708 042 1134 0.04

7? oj@ 2820 2340 2510 215 817 170 645 669 967 044 1526 0.35

8 é’ """" w3 2928 2728 2764 214 820 152 545 522 652 019 13.25 0.06
13 dl@ 2806 2684 2792 218 819 172 504 525 680 035 1314 0.14
N T3 2620 2490 2548 217 828 155 655 713 402 023 1234 0.04
dm 2673 2503 2537 220 823 195 608 829 1073 046 1625 042

oy B3 BY 2110 28 223 826 203 591 768 391 017 1028 0.02
dm 2263 2150 2200 225 818 217 48 339 481 036 1134 0.22

;g =3 674 D62 28 29 825 114 725 629 756 038 1147 0.06
dm 2676 2252 2292 219 825 16 734 523 821 041 1323 0.24

52 w3 2772 2510 2552 211 833 130 693 534 827 047 1278 0.09

23} @ 2782 2462 2520 216 844 140 699 536 912 048 1434 027
ME oo A 2678 2500 2525 213 832 148 796 555 634 022 1218 0.05
____________ o) 2678 2398 2478 216 833 173 723 663 745 028 1342 0.34
g T 2468 2185 2205 22 826 190 7.68 773 458 018 1124 0.02

o 2463 2160 2190 221 819 175 700 299 626 032 104 0.24




4 F¥8 B9 794 23.1~239(3 T 23.62+0.29)T, 8¥ & 24.0~
25.8(8 & 25.10+0.61)TC, 99l 24.2~261(FF 25.00+0.70)C, 109-&
20.7~22.9(% F 21.85+0.78)C & el .

A gl FY A4 A ZAITLFT BEFFL9 ¥3E 21.0~252(8 7
232%£1.28)T WU ZAMAIA Y BFFL2LE 220T W Ao ¢
H3A Aesled 8Y 21ddle 252TE uvelden, Azl d73so A
4 FEANE 21.0T2 ARG B Y48 E35L £XE 29 79
ol & 220~23.1(% 7 22521040)CTE YEdo] & £ ¥HIAE Yo
o, 89 olE 235~252(%F 24.6210.61)TC, 9¥ ol 23.4~243(% T 2398
+0.35)C, 1099+ 21.0~226(F T 21.60+0.60)TC2 F3F W3S RBo
A g% (29 5).
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27 +
24 %\
2 |
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F & (%C)
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78 83 ou 108
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| —txdE  2aiE |

3y 5 dxd 4L W3
Fig. 5. Annual changes of water temperature.
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2. M2

1Ad s AIA PR A AL F EFESE A9 u¥Idc 212~
29.7(3F 2515+257)C ¥ AYAAA 214CTAAM FAES 8%
179 297C=2 HXNES HYUL, olF Ha d§74sd AgFaAde 2L
3C2 #& H9ed, £ FEXNET HYTF 056T =3kd.

AM2A1golBY BS A FANLF WFTEF M9 wE 215~299
(BF 2549+2.68)C WANT. AFMAA 223CTel A A4S 84 129
299C 2 A1 ANE BYoen, AAo] Udg oFojx 7129 I4¥E Bl
ol WAT[E 71L0] 284T2 7% 84 2Uo] 42L& 268C ol
7}, 710l 315CT2 A+ % 8¥4 12¢ 422 299T Fead A 32
3l ANYFRAANE 225T2 #F HAJew, £ TFA 2 0.89T
=%

234 AAPARY BFE A ZAITF EREF A2 ¥Hs=
20.8~264(% 7 24.23+148)C WAAUD. AFMAA 234CTAAN FASS
84 22¢ 264TC= HIANE BHAen, FA Ao AJFFEACdA=
208C2 |=&Hol HAAXNE B, £ VHARY FF 029C &%
o}

22X ol FAY A9 A FALF E@FTS M9 WU 214~258
(BT 23.74+145)C HAGTD. AFGAAA 222CTAA Fads 8Y 21Y
258C2 H1XNE RYon, Ao APFRAGNE 214CT=2 #F
5ol AHAE B, £& 55X Bo 052C &% (24 6).
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Fig. 6. Annual changes of terrestril heat.
3. Ul =

IAEE AAEAF PFEF v FURE A AT F 1.0206~
1.0228 (T 1.0217+0.0006) H A Mt A YHAAIA 1.02180 A Hz 37
3t 749 25¢ 1.02062 A ARAE RYen, o]F HA A4 5o 109 10
d FEHAE 1.02282 FnAE DY)

A ZAZIT FA 1.0200 o3& RASA dF vFEI AL £
o2 ZAEAG.

A2/ g F EFFSF v FUdE A FALF 1.0208~1.0228(% F
1.0 219+0.0005) A A FA¥FL 79 25¢ 1.0208 ©|on, A3y
2 1049 10¢ 1.02282 A} SHAY. AIPANAA BE APYFEA 714
] Fe e sige] BEEHD JQERAL AgoFY AANL SFEEK)
o 4%& Wol ¥ Aoz A HIAUG

231 = A1AgojF AFTF ¥ FHEGE A AT F 1.0207~
1.0225 (FF 1.0216+0.0006) FA ATt AGMAIA 1.02258 HuAE B
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Ax, B Astd 849 229 1.02072 HAXNES HQen, Hx A5
o APFaAgE 1.02242 TS EHUG.

A 2AZL TS 1.020000 3 FASE QF v FERI AL £
2 ZAE A

A2xgolF AR EE ¥ FWEE A ZAPVIRF 1.0207~1.0224(B F
1.0 218+0.0004) W AAT. APAANA 1.02242 HnXE B, J
373t 89 15¢ 1.0207=2 HAAXE HYen, Fa A+3ld ANYFs
Aldle 1.02222 FFHATG (2™ 7).
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W 215 ’ :
T
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% i L i

7¥ 8¥ 9 10%
= A ¥
| —tags —onuE |

a9 7. dxd HF ¥
Fig. 7. Annual changes of specific gravity.
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4.

1A E AIANGoiFe] 5 £EU42F e A ZAVT F 43
4~9.15(8 7 6.30%+1.40) mg/ £ Hth. AIGMAIA] 685 mg/ L olUP Ho)
79 259 915 mg/ L 2 HIAEFE BRI, FEMNLF W} v
T AYFEAAE 434 mg/ L2 HANE B,

A2A1Gol g £F EEALFY Wi AP v AP
Bo H A F 415~784(HTF 556+0.94) mg/ ¢ oAt Al @A A
Al 624 mg/eoAlA 79 18Y 784 mg/ L B HIANE BYon, A1AY
o]Z3 HxeA WAEF wHIT NFFEAANE 415 mg/ L2 FAX
& EUd. olFA W37 vE He RS AlgolFo] §x4 WY =23
HzA vxe &9 9%& Bo| ¥ Aoz 47 9.

23 E AANPolF 5 $Z42F9 dAE A AT F 6.6
4~856( 7 74110.53) mg/ £ Ack. AYAAIAl 7.20 mg/ L o]YE o)
84 15¢ 6.64 mg/ L 2 HAAXNE B, 99 264 856 mg/ L & A
AE NPFEANE 674 mg/ L2 BSEH Y¥ds FPJ wgs v
o] A ¥kt

A2AgolFe F3 S£EALFY ¥E AANYAZH N PP
Bo A ZAG F 6.27~7.76(FF 7.1610.37) mg/ £ o] AT},

A GNAIAI7.72 mg/ Lol A 99 269 7.76 mg/ L & AT RNE BHYon,
APFEANAE 627 mg/ L2 ARG Bo Y4d2 FHF HH3E Ho
A et

I

o

5. PH

1242 A1A@eIF e PHY #Hse A AT F 812~846(F F
8. 24+0.09) ich. 749 149 8122 AAAE HYew, 949 129 8462
HA1AE EAT. AIFFEA 712 PHY WA Fo] 4&A vz e
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W olaj¥ AL R =2 FE £ EJH 545 d4F8 8 o
EEAL 4 Aoz HyEd.

A2A1golAe] PHY dWsie A ZAIL F 812~827(H T 819+
0.05) o}, 79 144 10¥ 10¢ 8122 HAANE Hgen, 99 21¢
8272 AT BY, ANYJITF TR UHE Holx g1 £A0F
€ FAsE ¢AHE 83L& 2490

2Adx AllAYoiF e PHY ¥sles A AL F 818~842(F T
8.29+0.07) Xt 79 5 8182 HAANE BYen, 99 5¢ 8422 H1
A& Bt ANFFEA 7A PHY ¥ Fo] 3.

A221golge] PHe d¥ge A AL F 810~867(HWF 831+
0.16) o). 84 21 8672 AnAZ Bon, 109 8Y 8102 H A3
& B

ARZILT TR ARFE Bolx glo] AgoiFol X A =3¢
el ARET Yo &5 AF & FFHYES] @253 XL g
2 A4zt do.

6. ¥FR4E aA™Y

1A E A golFe FRAE JAJFS A 2AVLF 1.85~13.3(H
F 6601289 mi/tonith. ANPMAAQ 78] 813 m/tong HPon,
8¢9 8Yq 185 mi/tonE FHAAE HFou, 8¥ 22¢ 133 ml/tonS 2
ARXNE BYTH AYZ2EAY 1090 686 nt/tonS B At

A2r gl g R{AE JAAFL A 2ARF 026~937(F 7 581
+2.70) mt/tondth. Al @MAIAlS] 7.99 mi/tonF .oy, 994 21U 9.37 me
JtonZ2 FIAE HYPI, 109 104 026 ml/ton HAHAE, APFEA
o] 353 m¢/tong B Fc}.

29 AIANGAFY HFAE AAFL A AT F 1.26~845(H
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T 6.18+198) mt/ton ATh A YAAAYA 79 5¢e] 845 m¢/tons 1
2 Blen, 99 59d 1.26 nt/tonZ AHAE ANYPEE A 109 17
Aol 716 m¢/tond H ).

A2r] g0l g H{AAE JAAFL d XAVINF 1.52~8.75(3F 5.08
+2.26) m¢/tonch. 8¥Y 8YU)] 875 ml/tonE HITAF Hgon, 84 30
Yol 1.52 mi/ton2 HARNE BAI, APZEAQU 108 17U 1.87 me
/tong& B Yt}

1. 9742 57

AE2T F FHAE F/E X 33 gon 7,849 2 o Yol
B2 TF2F<U Chaetoceros, Nitzschia, Thalassiosira, Thalasionema, Skeletone-
ma Fol FF& olF3 Jon, HR2HFQ Noctiluca S°] 23351 o
4 B30 FH}E T S48 T AA JFE vNA gE Aoz
Aztac.

8. dAUAR

19 = Al1AEFe DINS 284~792(%F 538+143) gg-at/ L Yo
o, DIPE 017~042(3 & 0.25+0.09) ug-at/ £ 2 4 HAG. A 7Aoo
25 7849 &
E2@E& H3en, 9-10¥4d € 4EAH FFIEY P 44 g
FEFFL 2 e P& B

A2A) @9 DINL 4.81~10.73(3 F 8.001+2.34) pg-at/ ¢ Y29, DIP=
0.35~0.46(3 7 0.40+0.05) pg-at/ £ & £ 4 AT Al7|e =z 1094
HEY EZIEY U o @@ JIgavz Fe Fe 2ge
o, 7-9¥e] E2%& JEY AL APojFo] FX9 & ¢UFe] B
Aol A3t Qo] EEKSY ¥ FYE Wol e Aoz AL,
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Fig. 8. Precipitation volume of phytoplankton on the

experimental sites.

=g ANGAF] AL AQDFIVNEY 714 pg-at/ Lol AL,
A2 golFe A$ old xFAstE 800 yg-at/ L 22 A HYT
230d s A1A PGS DINS 458~827(8F 6.69+140) pg-at/ L H&
o, DIPE 0.18~047(3F 0.31%0.12) gg-at/ L 2 £4 HIAG. A 71H
2E 7-899 & Eoge Hyen, 9-10¥8d < HEY EFIES
gug F40 B JFFavlz ¥ ;e 2

A2A1 g A2l DINE 6.26~9.12(FF 7.76+1.05) pg-at/ L 29, DIP=
0.28~0.48(HF 0.37+0.08) ug-at/ L = ¥4 HA. A|71FHezE 9-10
Qo] AEYH ZYIEY U3 FYo) BE JFP L¥2 RLE YT B
Yoo, 7-98 E23e UEd RS ANgolFeo A9 = - LTl
Be Ao W o FFEEK)Y A YL wol ¢ Aoz A
z+ 9.
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_69_

s 3.

Table 3. Standing crop and list of phytoplankton occurred in this experiment

FRAE AR

= 1Xtd T 2XlA £
= E d Z 78 8y 98 108 78 8y 9% 108
2 du|2&|duw| 2% |du | 2% |y | 2F || 2% x| 28 |om | 2F oz
Stephanopyxis sp. | + + + - ++ | ++ + | o+ + + + - + + + -
Thalassiosira spp. | +++ | ++ - - - ++ + - ++ | ++ - + - + + +
3 Guinardia sp. - - - + - - - - - - - - - - - _
Coscinodiscus sp. | + - - - - - - + - + - - - - - _
Rhizosolenia sp. - + - | ++ | - - - - + - + ++ + - +
Chaetoceros spp. | +++ | +++ | +++ | - - - - — | || e - - - - -
~ | Nitzschia sp. ++ | ++ |+ - - + + - ++ | 4+ - + + + + -
= | Eucampia sp. - | - - + - - + - - | - - + - - I
Asterionella sp. - - - - - - - + - - - - - - + -
Thalassiotnrix sp. - - + - - - + - - - + - - - =+ | +
= Thalassionema sp.| ++ | + - - - - - - | | o+ - - - - - _
Licmophora sp. - - + - - - + - - - + + - - - -
Skeletonema sp. | ++ | ++ | - - ++ | ++ - - + + ++ - + + - -
Eutreptiella sp. + + + - - - + - - - + - - - - -
o | Ceratium sp. - - - - - + - - - - ++ | + - + 1 -
Prorocentrum sp. - - - - + - - - - - - - + - - -
2 | Proroperidinium sp.| - - - - - + - - - - - + - - - -
Noctiluca sp. +H+ [ - - - - - ++ | o+ |+ |+ - - - - + -
= | Alexandnum sp. - - + - + - - - - - + - - - - _
Heterosigma sp. - + - - - - - - - - + - - - _ -
i+ | Scrippsiella sp. + - - - - - - | o+ | o+ - - - - - -
él} Codonellopsis sp. | - | - | - | + - - - - + | - - - - - S

¥ :+ > 10 cells/ml

« 4+ > 100 cells/ml - +++

> 1,000 cells/ml




E3 DIN9 % 1adxo v3] HYNFIF7NIEY 714 gg-at/ L & =
3} Fe Roz BH Yo, DIPE HAODSF 7159 048 pg-at/ ¢
el 4 sHuo.

9. A

1xdE A2 CODe A1AGAFolA 10.28~13.25%(% & 11.80+1.11)
mg/g2 Av|%e] A v£¥ CODE Een, A2AgelFe CODY
E 11.34~16.25(3 F 13.99+1.90) mg/g2 2 A1AgoF v i =7]
e 3 HYODSF7IEY 20.00 mg/g o9 ¢AFE CODFE e
Atk

AA G3aEFL Ve T-SE A1AGolFolA 0.02~0.06(%8 F 0.04
+0.01) mg/g2 ¥4 Hol AYUAA AL 9ol HA ggken, 24
PolFo A E 014~042(FF 028+0.11) mg/ge 2 &X o 2hLal ¢
F UA9 ugde] A8 Ld=HR e AL, 53 H45H 21527
o 3z} stxcl A% FFo] L U Aez 47 .

219 E AHA CODE AIAPAFAAM 11.24~12.78(FF 11.92+0.61)
mg /g2 A7) H|<3} CODE EUoH, AH2AFoFe CODuUE
1054 ~14.34(F F 12.881+1.42) mg/ge 2 A1A@olF Bt X A 74
g4 E7E SlY HYOF5FVIEY 2000 mg/g oo ¢ COD3
< JeEh At

Ad F3E2FE dehllE T-SE A FAFAAM 002~0.09(8 2 0.06
+0.025) mg/gE EAMHO AIUAA AFL 2ol HA &gtoe, 224
HolFZolAE 024~034(TF 027+0.04) mg/ge2 {9 2ddel 9
3 UAe nigwo] AstA LEHT Y Rz, 53 A4FH 157
ol &2} stad 93 gl A Y& Ao AL G
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H 22 oHY A

1. e EN2WY HAMNE =M

EEATUE GRS A, SAG R 7ARY AEFALT, A
ZHe 138 x 19963 7¥HEH 10974, 238 % 19973 793¢ 1097
A2 Ztzh 1YY DdEAIF B JEEo] B Atz A Y
Y 2F0E AEF 7d, 154, 25¢ Fd FJAAHE AL

B 2340 AYE oA Xk EFAJWE TARY A= 7
AZd Al Teld AR F 79 A ERAME ddz zAE AT

7h 3A1% S @A

3AZL GG APTE(RA, dR) FAAfe 4 AEZNAF 2
HALE AR FAE B 494 B ule} B}

AAETF ARF 74 FAFE 239 1(3dE H4EE ZALEH
ZAAAA HAF FF BXSE MM NPEFEA 184 AT Ao}
261%9 AZ&L By, g4¥zE 84, 99, 109 76.8%, 39.1%, 26.
1% 9t 23 2 dEdE ZARAA Ay FF R4 5670 o A
ANBFEA 13MAI} 4ol 232%9 JE2&E Yo 4¥=2+ 74, 84,
99, 10 ol 98.2%, 75.0%, 33.9%, 23.2% Act. WA 74 E A9 1,2
AdE HAF AESLL 248% Ao, 9 sAE S 1.1%(7¥), 309%(8
¥), 521%(94¥), 159%(10¥9)2 94 F 71F =& sAEE JEIdG.

15¢ AdE BFARE 1RHEAE ZAAA A F 7 235 6270
AAA AIFFEA IRAIE Aol 145%9 AEELL EJY. d¥z= 8
¥, 99, 109 80.7%, 53.2%, 14.5% At. 281 2R3 d == A A
Al 4G BF A 3MAAM APYFREA 1670 A7 Aol 254% A
Z£E YU fddz2+ 74, 84, 94, 109 921%, 61.9%, 429%,
254% Aot
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4. 343 AN AYTE - 99 HAR 2A

Table 4. Monthly mortality in 3 hours of exposure level

(&9 : nel, %)

Ngo AE A4 T8 A% A+

Y$d W E Az 78 89 ] 109

133 %9 » 3 27 18

79 234 56 Q 19 13

AsAALE : 11 309 521 159

ixjd ) . 50 3 9

"“2;";;? 159 23 63 58 39 27 16
WANE - 50 310 290 30

] It 37 34 13 13

259 2xpd 60 56 45 34 16
ge - 13 187 426 B4

a3 174 37 137 73 39

PO 2344 179 169 126 80 45
YojALE - 59 27.5 409 257

134 77 » 3 2 16

79 234 60 56 39 % 14

@ANE - 37 35 458 150

134 ¢ : é1 3 18

"“?;‘)_f):"‘ 159 2344 75 64 49 19 17
g - 105 181 sz 162

1ahd I 39 3 24 9

259 2a4d 59 54 40 31 15
Sse - 92 289 A1 408

ERE] 183 39 148 79 3

2 A 234 194 174 128 74 46
YsiALg i 7.6 274 027 23

3a 357 76 285 152 82

Z A 22hd 373 343 254 154 91
YsALS . 68 27.5 4138 239

welA 154 AP 12349 AF YEELS 200% Hon, 94
HAME L 5.0%((79), 31.0%(8¥), 29.0% (9¥), 35.0%(10¥)2 108 F9 7}
F L HAEE vEWC.

¥ 259 ZAFE REFAYY 1A3EE AN B G HF RS
4370 M AN AM A BFRA 120A7F Aol 279% 9 AEF L HHAY. €9z
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t 74, 84, 94, 104l 86.0%, 79.1%, 30.2%, 27.9% dtt. 2 2xd
29 ZAMNAIA 4G FF F25 60MAMAA APYFEA 1670M 7 4
ohgol 26.7% < JEE&E BAUY. 4E=2& 74, 84, 99, 1049 93.3%,
750%, 56.7%, 26.7% A ct. metA 25U R AAH 12395 HF Y=
&L 272% en, 948 MAEL 13.3% (7€), 18.7%(8Y), 42.6%(9Y),
254%(10¥)2 9943 713 &L HAE S UEdT (29 9).

A2AEFe] MEF 74 Z3dE BRAH9 13dsE AE2E AEH
ZALAA Al G FFd K25 770NN NPQFEA 167 dobd
o} 208% < AEEE BRAg. ¥4E=+= 84, 94, 10¥ 72.3%, 28.6%,
208% Attt 2R 2AEENE ZANAIA HA3GF FF E S5 6070 Ao
AN AFFEA M4AA T Aol 233%9 AEEE BTt 4d== 74, 8
4, 94, 109 93.3%, 65.0%, 40.0%, 23.3% A} walr 74 E )9
1229 HF AEELEL 219% Aov, 4 HAEL 3.7%(7Y), 355%
(8Y), 45.8%(94¥), 150%(104)2 94 F ol 71 % =& AL S JEFAT

15¢ A8 2R 1AEE ZANAA 3G PF B35 657
MAN ANYFEA 187} 4o} 277% HZ&& AT Y=z 849,
94, 109 93.8%, 50.8%, 27.7% Att. 23 2AQ T E AN A A
g B B4 75NN APQFEA 1707 Ao} 227% HEE
< 2y ddzE 74, 84, 99, 109 85.3%, 65.3%, 25.3%, 22.7%
Atk welA 159 BAR 1209E AF AL 250% o, ¥
H HALE S 105%(79), 18.1%(8Y), 55.2%(94), 16.2%(10¥)2 94€ F
7HE &€ sAE S el

¢ 259 AFHE FAAME 1AEE ZAIAA A3G JF By
41NN AFFEA IAA 7T Ao} 220%9 JEEE BAT. dd=&
79, 84, 9€, 109l 95.1%, 75.6%, 58.5%, 22.0% X c}.
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¥ 9. AMAET A FAAHY dxE AEE F 49 s
Fig. 9. Survival rate and mortality at 3 hours of exposure level in

1st experimental site.
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aga 2AdxelE RAINAA AA G BF RJE 590 AEF
BA 1570 A7 JEHS 254% AE2E&EE R 4d2+ 74, 84, 94,
108 o] 91.5%, 67.8%, 52.5%, 254% A t}.

weta 259 R 123} dE HF YSELS 24.0% Hon, ¥d
S AHE & 9.2%(7Y), 28.9%(84), 21.1%(94), 40.8%(10¥)= 104 F 7}
3 =& dAHE S JEHNT.

3AZ @AY 1AEE HYEEL ZAMAA F a5 35770 M o) A
AQFRA 82/ M7t Aol 229% 9] YZEEE BAUoy 2adx: 3 ¥
2} 37370 A o
N AYFEA NAAS Aol 244%) AEEE B 204dEES B2 &
L BELEE BAY (2™ 10).

weta 3A1% g@ddNAMY 12yl GRAYE AJE ZAAMAA F
7307R A M A FFRA] 17370 M7} Aol dol 23.7% <] BE&&E R},

. 5412 9@y

S5A1 GRAANA APIFE(RA, da) RAAMe 94d J:ANSs R
HAE ZAIZ I B 594 RE upe} 2o

AIANETY HAEF 7¢ Zdd FAAHY 1A AZE& 2AER
ZANAA ARG HF B 69ANA AYEFRA 1547 Ao}
21.7% AEE&E 2. 4d=2 & 84, 99, 109 65.2%, 44.9%, 21.7%
Aok 2 23R RANAIA A F FF B TUAAMAAM AY
FEA 1977 ol 268% AEEE Y. Y4d@=+& 74, 84, 94,
109 o) 84.5%, 69.0%, 46.5%, 26.8% Att. wetA 79 R A 1,23d
T AF AEZEL U3%Men, 948 HAEL 104%(79), 33.0%(8K),
28.3%(94Y), 28.3%(10¥)2 8Y¥F 71F &L IMAIE & YEIW .
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Fig. 10. Survival rate and mortality at 3 hours of exposure level in 2nd

experimental site.
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15¢ A8 BAAME 1395 ZANAIA sizdg BF 234 677
AN AFFEA 217 4o} 313% BEEE R Ydz+ 84,
94, 10¥ ¢ 79.1%, 56.7%, 31.3% X c}.

E 5 5A3 wAAe AgFE . 49 WA 2L
Table 5. Monthly mortality in 5 hours of exposure level

(29 : =2, %)
Aygz AE AY 48 AE RS
deE  d = Az 79 89 99 109
12hd 69 - 45 31 15
74 221 71 60 49 33 19
YsALE 10.4 33.0 28.3 283
12hd 67 - 53 38 21
TomT 5w e o s 46 %
YAHE 16.4 250 29.3 293
12hd 46 34 30 15 8
254 2244 56 49 31 16 11
YsAE 29 26.5 36.1 145
13hd 182 34 128 84 44
& A 23 197 164 126 83 54
YsjrLE 16.0 285 31.0 24.5
12hd 70 - 53 31 26
7Y 23 65 57 45 29 21
YA 24 354 463 15.9
124 64 - 56 35 23
WEF By o o s 4 ¥ 2
() YA 167 188 367 278
12hd 47 38 30 22 11
259 221d 63 55 46 33 18
YAt 21.0 210 259 321
12hd 181 38 139 88 60
& A 2219 199 168 138 97 61
YAAE 15.5 243 35.5 24.7
12hd 363 72 267 172 104
3 A 224 396 332 264 180 115
YA 15.7 26.5 332 24.6

aga 2R} e RAINAIA HAG HE BaASE 707NN AYES
Al 2470 M 7} Aol 343% AELES B €9d=z & 74, 84, 99, 104
of 78.6%, 65.7%, 48.6%, 343% A tt. wWatA 159 E A X9 1234d %
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AF AETEL 328% 20, €8 FHAELS 164%(79), 25.0%(8¥), 29.
3%(99), 29.3%(10¥4)& 94, 104 F 9 £& HAHE S el

¥ 25U ZFE BFRARY 1AEE AN AT BF Fs
4670 MM ANPFEA] ST HolFol 174% <] AZEEE B €94
2 74, 84¥, 949, 1089 739%, 65.2%, 32.6%, 174% {c}. 2e 2 23
Aol ZAMNAIAl sz Had F35 567NN AFFEA 1144
7} Aol 196% AEELEE R ¥d2e 749, 84, 99, 1094 87.5%,
55.4%, 28.6%, 19.6% i c}.

ot A 25U B A 1230 HF AELES 186% e €9
AbEE 229%(79), 26.5%(8Y), 36.1%(949), 14.5%(109)8 98 Fo =2
HAHE S vERY (2 11).

H2A QT AEF 74 AA}E FAAANY 1Adx A& 2AEH
ZAANAA 3G FF R 70MMAM AFFEA 2670M 7 Aolrd
o} 371%° AELE EHAUY. YE =& 8Y, 94¥, 10989 75.7%, 44.3%,
371% Aok 283 2ad 2ol ZAMNAIA 4G HF R 657 o
A AP FEA 20T Aol 323%9 HAEEE B ¥ AES
2 79, 89, 94, 10¥ 87.7%, 69.2%, 44.6%, 323% k. WA 79
Raxde 12395 FF AL L 48% e, 9 HALE L 24%(7
), 354%(89), 46.3%(94Y), 159%(10¥)2 995 =2 HAIE L g
W ok

15¢ ZA3d FRAYE 1REE ZAMAA D HF B35 6490
Mol A APFE A 23/WM 7 Aol 359%9] AZLL BTt 948z = 8
¥, 949, 109 875%, 54.7%, 359% At 21 24 EdE ZANA
Al g PJEd B 7RG AIFRFEA 20M 7 Aol 31.0%9
AEEE BT 982 74, 89, 99, 109 789%, 66.2%, 49.3%,
31.0% itt.
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Fig. 11. Survival rate and mortality at 5 hours of exposure level in 1st

experimental site.
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el 15¢ FRAAAe 1231dx HF AEEL 335% e, 944 o
AbE L 16.7%(79), 18.8%(8Y), 36.7%(99Y), 27.8%(10¥)8 9¥ Fo 713
¥ HAE S el

FY 25¢ AARE RAANE IRNEE APVIAA g FF 235
47 A A M AYFEA 110 7F do} 234% 9] 4E2 &S BY.
iz 74, 84, 94, 108 809%, 63.8%, 46.8%, 23.4% At}

ax 23dxdde ZANAA RAF B B 63MAAN AEF
A 187§A 7 Aol 286% AETEEL B ¥€¥=ze 74, 84, 949, 10
Yol 87.3%, 73.0%, 524%, 28.6% AT wetA 25¢ R AR 1,23d
o HF HEFELL 264% A2, € AL 21.0%(79), 21.0%(8Y),
25.9%(949), 321%(10¥)2 79 °o]F ALHA BLFo] HAsAY (o9
12).

S5A1 @@ 1AEE AZEL ZANAIA & B35 36370 A0 A
AGFEA 10470M7F A& 287%9] AETEEE BYedy 231dx s
F a5 3967 AFFEA 11547 AEEH] 290% 9 AEE
€ B 1234950} v AZEE Bt mElA 5413 Gd oA
127 GAAY A ZAMAA F 759NN AYFEA 2197 A
7} doldol 289% < AETEL B

o 7413 @@

7AL ddANAM AETE(RY, di) Fxe 4d JERAF 2
HALE ZAMA TS R 644 BE ule 2o

AAETe AEF 74 F3E FRAAY 1Ad: AEE ZAEH
ZAAANA A HF a5 57NN AGFEA 20/ 7F Aol
o} 351% ¢ AZLL B ¥¥z& 84, 99, 1090 842%, 54.4%,
35.19% ¥ t. "
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Fig. 12. Survival rate and mortality at 5 hours of exposure level in

2nd experimental site.
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E 6. 7ML GAFE] AYTE - 4E AE S 2A
Table 6. Monthly mortality in 7 hours of exposure level

(&9l : =2, %)

A YT A" Al 8 L A& A
ded ¥ = EES 79 89 9¢ 109
12 57 - 48 31 20
74 2z 58 55 50 32 22
YAE 4.1 19.2 48.0 287
12 70 - 50 28 20
z“(l;],f)? 159 2xhd 70 58 45 26 23
oA 115 343 427 115
1zbd 41 35 31 17 10
259 234d 60 54 40 22 14
YsAHe 15.6 234 416 194
121d 168 35 129 76 50
A2 A 2a1d 188 167 135 80 59
Y ALE 10.9 26.3 43.7 19.1
120 76 - 55 30 20
7d 2z 56 55 44 31 17
Y lALE 1.0 33.7 40.0 253
1xpd 66 - 54 30 16
’“(2;;]3):" 159 23 68 59 56 37 7
YsirE 9.3 15.5 4.3 30.9
1x1d 45 39 30 20 10
25¢} 22 57 49 36 21 14
YAE 179 282 32.1 218
1xhd 187 39 139 80 46
A2 A 2a1d 181 163 131 89 52
YHALE 8.9 25.6 39.2 263
12 355 74 268 156 9%
%= A 2a1d 369 330 27 169 111
YsALE 9.9 259 414 228

a8 3 233 Ede ZANAIAl Sz g BHF B35 S8AAAA AFF
BA 2270M 7 Aol 379% ¢ AE&E BRI gdze 74, 84, 94,
109 o) 94.8%, 86.2%, 55.2%, 37.9% A ct. welAd AMEF 7d B A A9
12303 HF A28 L 365%H2on, 9 wlAE L 41%(79), 192%(8
), 48.0%(949), 28.7% (109)2 9¥ Fol 71F &=L #HAEE JERH.
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159 Z#d FAAAE 1AEE ZAMAIA 4G FF 2235 7070
A AFGFEA 2070 M7 Ao} 286% ] HEEE BRI Y4E=+ 8
€, 99, 109l 71.4%, 40.09%, 28.6% %l t}.
a2z 3 2adEdE ANAIA ARG HFEF F2AF 70004 AP F
A 237AM7F 4ol 329% 4 AEEE BT 4¥=zE 74, 84, 94,
109 ol 829%, 64.3%, 37.1%, 329% Ath. welx 159 F A9 1,23
WE HF 428 308% 900, €2 AAEL 115%(7Y), 34.3%(BY),
42.7%(94), 11.5%(109)2 94939 71F =& HAIE S JEWT.

¥ 259 ADdE A 1(3EdEANE ZANAA HP3F HF B
24 417 MM AIFERA] 107047} Ao} 244% <] YELEE B, o
gz 74, 84, 94, 109 854%, 75.6%, 41.5%, 244% A4ct. 28 3 2
Adzole ZAVIAIAl siztgd BHF B35 60/ AQFFEA 1470
A 7b ol 233%9 AEE&E B 4= 74, 84, 94, 109 90.
0%, 66.7%, 36.7%, 23.3% % c}.

mabA 259 R a3 123dxe] HF AHETEL 238%Aey, ¥4
AL 15.6%(74), 234% (8Y), 41.6% (94), 194%(109)2 9¥ ZF} 7}
T =L HAE S YErlT (29 13).

A2A YT AEF 74 ZF3E FAAAY 13dE YJZ& AETH
ZAIAAA Y BE F2A5 76 MM AFFEA 200447 Aopd
ol 263%9 MZTE&EE EXd. 4= 84, 949, 10484 724%, 395%,
26.3% A ot.
a3 2R ENE ZARAIA AAG BE FA5 567MMANAN ANPFE
Al 1778 M 7} Abol 304%< AEEE BT, 4d=¢ 74, 84, 94, 10
Yol 98.2%, 78.6%, 55.4%, 304% At WA 79 R AR 1234d =
AT AETEL 280%Aew, €4d SAEL 1.0%(79), 33.7%(8¥), 40.
0%(94Y), 253%(10¥4)2 94 ZF°l 71F &L A& S YveErd.
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Fig. 13. Survival rate and mortality at 7 hours of exposure level in 1st

experimental site.
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15¢ A 2209 19T ZAMAIA s FF 2445 6670
AMellA NYFEA 167047} Aol 242% 9] AEELS B, 4d=2& 8
4, 94, 109 81.8%, 455%, 24.2% A c}.
a8 2Adxd e RAIAIA 4G FF RS 8N AEE R
Al 2170 M 7F Aol 309%<9 HEEE B dE=cv 74, 84, 99, 10
Yol 86.8%, 824%, 54.4%, 30.9% Act. watA 159U R aAAs)9 1,23d
E HAF AEELL 276% o, 4 WHAEL 93%(749) 155%(8Y),
433%(94), 309%(10€9)2 992 71F =& HAEE JYENT.

¥ 259 FoE FAAAY 1(3EdEdEe APVIAAN R3G FJF B
2p4 45R A M AR FEA 107h M 7F Ao} 222% ] HZEEE BT ¥
dae 74, 84, 94, 108 86.7%, 66.7%, 44.5%, 22.2% A }.

283 232 E ZAAIA ARG HF F A 57N AEF
A 14707 4ol 246%9 AEEE RAY. Y4E=zE 74, 84, 94,
10¥ o 86.0%, 63.2%, 36.8%, 24.6% . wetA 25U R Asfe 1,23
dE HF AZEL 35% A2, 4d S|AE S 17.9%(74), 28.2%(8Y),
321%(94Y), 21.8%(10¥)2 9439 7I1F ¥ HAES JvdE Y (39
14).

FH ANYETY dtoldd SdAY YAAMG 74 RARe F ¢
ZAMAA ARG BF B35 2NN AGFEA 20747 dopd
o} 278% ¢ AZE&E& BAY. YE=E 74, 84, 94, 104 944%, 76.
4%, 444%, 278% %t 233z HY¥E SAEL 7.7%(7¥) 25.0%(8Y),
44.2%(94), 231%(109)2 A1,2A P F9 Zo] 94 F HL IAEE B
At

-75-



HES(%)
100

o
m.

100

8

8 & 8

(=]

= &4 %

[ CDawmas ——1td —e—2i |

329 14 A2NPT 2 A dxd 4EE B 498 e
Fig. 14. Survival rate and mortality at 7 hours of exposure level in

2nd experimental site.
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AT SAAZY 1AdE JZEEL ZAUIAA F R 35570 Aol A
APFRA 96747 HE=H 27.0%9 HEEE Yoy 2xd=: F
a5 369MAAA AFFEA 1IUIA7E AE=H 301% HEEE
B 223 xrt da & AEES B, g A 74T dd Aol
L7 @AY H3e ANAA F 72478 NPFEA 20770 A
7} Aoldol 286%<9 FE &L 2.

2. a1 F

FI1AEE L5370 ARI} o]FojA 7] wf ol FAR Ao
=& Bitolyz ddd & o3 gl fld. 2y 2 M HFe
R EFNUY Dt 2 MEE F2 7URE~8YRE o]Folx 3 gl
ddE FIZ2 AEEVIYHAE 14y ddHYL BEHol A
1=

A-FI7HR F 7~897 AgA HJRYF HFAAAgE 4~5d9] A
H 1 md Z71MA7 ¢ YA E AU 5~10 m =R AXA @
. 2322 AEF FAANE JRAANT LA FL ¥ EdA 4
Fol A& e Aol @3 FHA HWEHI] 41 @ F HAA
7 B& B2 olde, FI2I2AM AT g UR JBEA &4 £ 7
B AFA Bz €fdes £ 8o ol e FEL WA
AdqME 227 dd7lE Mol Ad dasgd A,

@ F H (Hardened seed oyster)e I 7|7} ZolA 3 Fol 41, JFA
o &8 MAF7 Jon, FHAde BEF FHG v Ao 7
7] wWEo] sArEo] HE& Buk oyl o] FolA FAINe] F
I, EAgE ¥4¢ ¥ + v 9o

fr $(1971)2 dutRez FA84 $29 Zve 3~18 metz How,
F22A4 AR W7tA ol FE A7F /KAAIN ] AHAHE JAFAT
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S SFAA AFE AAA A 9 ola Fosof F AL AL =
o] & Xx&AYH, B G B ofet JEEx 1 Holok
gz Fyo 23 AV|AH A FAAus BEF s 30~6071 A
7 Basta glon, F22A4 AIEE WX 1570A W9t 4ol o
ofgt FZE2A ZHA7 Utk geElA B AERAldAME IR R
S AN & AEELY FHE AdH FA 3A3, 5413, 74
g ddFdAA FAE sed, 2 ARde oSy 2.

A QAN HF AELEL 23.7% S BYon, AAedsE Rax g
o HEEL HEF 25U RAAWI} 256%2 i & AET8L EHA
on, 79(233%) >15¥(22.6%) B 220 £ol At

5A1% @@ A BEAHe2 289%9 AEEL ERdoen AqRYSs
W OERAYY Y2 ARE 15¢ RAAYs} 124097 FF 331%=2
7t e AESE BUoH, 7YQ95%) >258(226%) RAAHA £ol Y
.

a2lz koAl A1 ddAY 7Y BAAHANAME 278%] A
EE€E B ALAYET 7TAL S8 74 BRAAY HF AEFE 32
0% Bt B AU olv Gl H A dold & YF7t ¢}
d F(Rope)& AlEFozAM GEAEAY dolsl A Gol & A
9 Aolel osto HWALEd Holsl GAE Ao FHEG.

U $FHEE BEE AAMEY 43 A5 gdo] wiEg 2RIy
g slojegs dddeE FAAAE Ve e dHx B 3
717 BEES ZAEANLY, £ = 2A0UdE daAFdAAE =&AL
5A1F d@go] 7HF = AEEE B, TAT >3AL &9 AE
€8 2.

3] SAIL i 7AL dEdY AEEL 03%9 vnE zolE
o AR 58 A Ar|e o i Zolrh oy ANyoeg
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Fig. 15. Survival rate on the elapsed days after settlement at each

exposure levels.
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HZELEE Eol7] AMAME S5AIZ olF9 k&o] BoF FAoz ZAHA
th. 233 949 dAE S =2ARUYYE did Heole ANy AwH
o2 99 >89 >108 £22 HAEo EUT. ol dxF(UXAF
Xg), N1LE 713 R APz Hol TR HALEE AARAE T4
fQe2 ¥ ddAAF HAEo £ Alvlde FHIFHY B W
3ot &4,

HY 2 G4 AL Yard T} AP F 19%. FAFA AdED
Aol o3 A4 2L AR F S5AT =&4oA 1~270Y d™Esn
38 dxol vz £33 o5 FAAA FH}e Aol 1Y AAH
Qd Aoz YEiRt. 29 AA:FE ddANd Y dAF=2E FIA
g9 5~6A1tU (R, 1979) AFA Y 65A% (R ], 1972) 282
FQ Aol 7ALT(], 1972)5 B3yl glen Ad AHdE 58 =
Zo AQY A€ SAL =EATUANA GRAAT I Aoz 2AH
ATHA T, 1996). WatH AF ZF A Qo] AFF dAARUS A=
gdayg Aoz AlEHAG.
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2. JAEMO Rcto] o8t CHRAANEH = A

Z AE A8 BRAANE WAL 343 5A1T R 7AT dd A
A Aggg AHEEo AR AT FAF AdFR FESY 453
Te7l HARFAY Ao g% FAAMY 4F % ASE& g A
Aot

FZALS 1210d % 1996 7R EH 109 17d7HA], 2xd & 1997d 7
45E 104 1747442 Zzt 149 F¢ AAHG.

AT HRER 4B
(1) 3AZ wAR
3A7 BA4 ABYSE FAARY HFE 2AAIE K 7, A=E
ZAABE E SM RE v 2,

eh A3 gdY

23 23 AEF 7Y, 15¢, 259 FHE FAAAY 1AEE 4%
T ZAAH} ZARAA #3214 m, 1.2 m, 39 mdAd AYEEA 129
oo, 11.2 mn, 23.5 m2 A9 2 115 ma, 100 oo, 196 mS AFF
7he RSt 23dxe AEF 79,159, 259 RAAAHY HFE A}
AgEe ZAMAA 43 1.0 m, 1.7 m, 22 mol M AFFE8 A0l 194 m,
253 mn, 27.2 ma AAsto 22t 184 mn, 23.6 m, 250 m HAFZFE
Rt

AEE ZAEZ}E AEF 74 FA2AMY 1AGE F ZAMAIAl A
g P I 5AMAN NPEFRA 177 dobdol 262%9 A
284 BUY. €4¥ A4S 849, 949, 109 785%, 52.3%, 26.2% A
o 283 2QdEdE RARAA] A3 F FHF HAS, 59 AY
F A 14/AA7F Aol 23.7% 9 BE&E 2.
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7. AANRT A%, FRFE ABE 2AL

Table 7. Growth on the shader presence at 3 hours of exposure level in 1st

experimental site

& AE N¥ A% 2 % (w) EERETS)
Azt 94 dE N¥w _Hx 79 89 oW 109 (I
1244 2 3 14 - 82 8.6 129 7284

79) = nxsg 1.6 - 77 8.0 12.6 (82%{}) ________
2344 x} 3 1.0 28 127 179 194 79202

233 10 30 117 195 226 (901 31
3 e X B 12 - 34 6.4 112 8412%

oag 12 ] 36 70 110 (6793
Ak 15¢ e B T17TTTEETT4TTATTTT 53774 se
9 oam 18 53 161 25 249 (10593H)
a % #8987 146 197 »5  74ud

259 2313 40 88 138 195 225 (9643
22

PR ) 7817687 272 74169
Bag 24 73 182 248 278 (949I7H)

48 &L 74, 84, 94, 108l 94.9%, 66.1%, 33.9%, 23.7% A +.

ARFE 15¢ BAAH 9 1dEE ZARAA 3D FF 235 61
MM APBFEA 8AMI Aot 131%9 HAEEES B 42 AE
&8 84, 94, 10984 91.8%, 541, 1314t} 28 2 dEdE AWM
AA g JF 5225 700 Aol A AFFEA 207447 Ao} 28.6% 9
AZzLEL HYTh. 94 Azge 74, 84, 99, 109 814%, 60.0%,
35.7%, 28.6% At}

W AEE 259 BRAH 1AAEE AN g BF R
4 37AMAMN APFEA 1270A 7 o} 324%9 HELES . ¥HE
AzEge 74, 89, 99, 1099 97.3%, 784%, 37.8%, 324% At}.

ag3 2xpd5d s ZAMAIA HAY HE FE5 S3AAAM AFF
B A 137/0A7F Ao} 245% 9 HEEL BT 48 4ELL 7Y, 84,9
A, 1099 96.2%, 77.4%, 49.1%, 24.5% A }.

-82-



¢ F2% dd 4

a3 g3 ARF 7Y, 15¢, 25¢ A R AN 1AEE 4F
T AR T ZARAA 43 1.6 oo, 1.2 oo, 4.0 mmoll A AJIBFE B A 126
mn, 11.0 on, 225 mE AA3dd 424 11.0 on, 9.8 mn, 185 mS A A =7}
g R34

22 d =9 AMEF 74, 159, 25¢ ZFAE RHAAA PYAE XA A
FZARAIA 2k 1.0 oo, 1.8 mn, 24 molA A|YFE A 22.6 m, 24.9 mn,
278 m2 A3 ZZt 21.6 m, 23.1 m, 254 mS AFZF/E 2.

¥H FAY G@Y 4ZE& ZAEFE AEF 7Y RAAA Y 13EE
T ZAVRAA 2t G T RS MMM AGFRA 187 M7 Ao}
261%9 AEE&E EAY. 4d YEE&L 84, 99, 10¥) 76.8%, 39.
1%, 261% (k. 283 23T & XANAA] 3G HF RS 56
AAANM AFFEA 13747} Ao} 23.2% 9] ZEE BAY. 48 4=
€2 74, 84, 94, 1090 98.2%, 75.0%, 33.9%, 23.2% A T}.

AREF 159 EFAH Y 1APEE RANAA H2g P7F 234 62
AAANM NYFEA NN o} 145%9) AZELS B 48 A=
&< 84, 94, 104 80.7%, 53.2%, 14.5% o}
agan 2xdEdE ZARAIA G HF B3 63MMAM APF
BA 1670 M 7F Aol 254% 9] HEE&E BYUT. 48 H4=ge 74, 84, 9
A, 10981 92.1%, 61.9%, 42.9%, 25.4% % t}.

FH AMEF 2594 AR 1(3EEE FANAA HaG g7 B
g 43R A A A A FFRA 12047} Ao} 279% ] HEEE B Y. 948
AEEL 74, 84, 99, 109 86.0%, 79.1%, 30.2%, 27.9% At}

23 23 Ed e ZARAIA G HF BASF 0MMAN AFF
82 167X 7} Aol 267%< JEEE A 48 =82 74, 84, 9
4, 109 93.3%, 75.0%, 56.7%, 26.7% A t}.
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8  ANYT A%, TAPE 42& A
Table 8. Survival rate on the shader presence at 3 hours of exposure level in

1st experimental site

=3 A5 A% A% HE AT (T e
A AFE dbn Aldd Hx 78 84 9 109 (%)
N - 51 34 17 262

7 A paa e - 5 27 18 261
N I - R T 237
Y mxw 56 55 42 19 13 232
N G - 5% 33 8 131

42} 59 Y pan e ; 50 33 9 145
S A R 286
2x% 6 58 39 27 16 254
e X 2 ¥ % » u D 324

254 2% 43 37 34 13 12 279
N B R S 245
Y mxm 60 56 45 34 16 267

ez A ®m s oW % 1% 8 24
2R 35o06 268153 sd 238

mratA A1 Y T 3A% gAML 1233 FELF=E AFA
A gAge ASE ZAMAA 19 molM AYEFEA 199 m2 43 s
o 180 mo AFFVE BYev BXF ddFddAE ZANAIA 2.0
mAH APEFEA 202 m2 AFste 182 mel 4FFHE A%, £
F gdAA H£F HFEE B AJAH FF7F AP BT E 9
g AR L Aog FAHUT (2™ 16).

12303 BE AZEL AFAA ddAY FLE ZAUNAIAL F 34570
NN A|YERA 84 A7} Ao} 243% 9] AEEE Bgow, 2 @
e ZAMAIA % 353MAAA ANPFEA 84/A I Aol 23.8%9
HELZ ZAEH AFAL TAFANAN 05%9 & A& 240
(¥ 17).
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Fig. 16. Growth on the shader presence at 3 hours of exposure
level in 1st experimental site.
Fig. 17. Survival rate on the shader presence at 3 hours of
exposure level in 1st experimental site.
(2) 5A1 SdY

541 @49 ABEUSsE, AFALAE HAFAE 2AEADE B 9, AE
& ZAIEFAE ¥ 1004 BRE upsh g,

eh G SdY

A3 dadAde ARF 79, 15¢, 25¢ AAE FFAMY 1A 4%
T ZAES ZAIAA 3 1.2 oo, 1.2 oo, 39 mol A AEFEA 123
oz, 10.8 mn, 225 m2 AAsto 22 11.1 on, 9.6 mn, 186 me HFF7}
2 24t 23dxe HEF 79, 1549, 259 FAAAY HAFE RAZ
FE ZAMAA 43 1.0 m, 1.7 m, 2.3 moA A AEFEA 189 m, 215
on, 227 m2 A3 42} 179 m, 198 mo, 204 mo AFAFHE B
o}.
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AEE ZAETFE 79 A9 1AEE 3 ZAAAA AT B
T 225 57AANM AYFEA 18MIL Aot 31.6% AEEL Y
. 99 AEge 84, 99¥, 1094 64.9%, 544%, 31.6% ATt 18 2
Adsole ZANAA HAG FF RIS S5MAAA AFFEA 1470
A7} Ao} 255% 9 HEE&EL By 4¥ HAEFE&L 74, 84, 94, 104
o] 100%, 74.6%, 47.3%, 25.5% A tt.

E 9. ANYT A%, 2AE 4B 24
Table 9. Growth on the shader presence at 5 hours of exposure level in 1st

experimental site

& A8 AY A3 4 % (m) R
AN 95 de AlddW  Hx 790 84 99 108 (71zH)
ma X ¥ 12 - 6.0 79 123 79289

791 v B3 12 - 6.1 86 125 ®29zh
g X B 10 29 120 187 189 7920

72zxF 10 2.6 121 18.6 19.6 (904 3h)
5 134 A 3 12 - 37 6.6 108 8¥12¢

2xg 12 - 36 64 113 (6743
Ak 154 g R #T17TTEETT 5T 00T s e s
2A3 17 61 163 214 230  (10533H
a % #3966 16 184 25 7ald
25 PAY 40 72 120 164 219 (96931
g A F 237697168709 s 7416

D3 23 70 166 232 241 (9421 31)

159 2 AW 1JQAEE ZANAIA HgF B F35 720 A A
AYERA 23/WA 7 Aol 31.9%< AZEES Boch. 948 AE L& 84,
994, 10¥] 68.1%, 50.0%, 31.9% Act. 2 23 dxdlE ZAPNAIA
N2ty P 2235 70MAANA ADFEA 21 7F Aol 300% S A&
€< Y. ¥4y H4E8L 74, 84Y, 94, 108 98.6%, 75.7%, 51.4%,
30.0% X oh.

3 E 25¢ AN 1REEE ZAMVNAIA Hd3 FFd F 245 3670
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Aol A APBFEA 1070 M7} 4o} 27.8% 9 HE&E Bt

U HE&L 74, 84, 949, 1098 97.2%, 94.49%, 38.9%, 27.8% X t}.
23 2R E ZAMAA ARG FF R4 550M004 NP FE

A 137071 Aol 23.6% 9 AE&E B 48 HE &L 74, 849, 9

¥, 109 98.2%, 72.7%, 40.0%, 23.6% % t}.

¢ F2A% ddd

Fa% ddde AEF 7Y, 1549, 259 AFHE BEAAH 1xdx A
B ZAAIA FAAAA 432 1.2 ma, 1.2 m, 4.0 molA A PFEA
125 mm, 11.3 mn, 21.9 w2 A3 113 m, 101 m, 17.9 me BAFZ7}
€ EAT 239 x e AMEF 7Y, 15Y, 259 BFANY AT AR
FE ZAMNAIA 22 1.0 oo, 1.7 o, 23 molA 108 1794 AP Z A4
19. 6mn, 23.0 on, 22.7 m2 A3 22 18.6 mn, 21.3 mn, 204 me A
33718 BAY.

FH AEE ZAETE 74 RAAA Y 13dEE RAPIAA HG P
B FAF 69MAANA AGFEA 157AM7F Holdol 21.7%<] H=&
< 2o 9 YZ &L 84, 94, 109 65.2%, 44.9%, 21.7% A}
223 2REEANE ZAIANA ARG FF RAS5 TIAMAAN A PER
Al 1970 A7 ol 268% S HETEE BT €8 AEg&L 74, 84, 9
4, 109 84.5%, 69.0%, 46.5%, 26.8% A t}.

159 #3239 1AdEE KAINAA ARG JF 2S5 67704 ) A
MEF A 21747t ol 313%9 4EE&E 2. 948 A& 849,
94, 108 79.1%, 56.7%, 31.3% X t}.

YL 2(3dEdE ZANANA HAF HF 235 70MMANM AR
BA 247WM 7t Aol 343% 9 AETEE BT 4E A& 79,84, 9
4, 104l 78.6%, 65.7%, 48.6%, 34.3% % t}.

-87-



10 AAETF A%, TABE 42 2A
Table 10. Survival rate on the shader presence at 5 hours of exposure level in

1st experimental site

& AR AY x3 AE AAF (v1=]) AEE
Al dEe dx ALY Hx 74 8 94 109 (%)
A @ 57 - 37 31 18 316
- M w9 - s 31 15 N7
o A FTTSTTTES T aTaeT e ass
9 Exw 71 60 49 33 19 28
5 aa A ¥ 7 - 49 36 2B 319
Ay 159 L RAR 67 = 53 38 21 313 .........
g A A0TSR 300
Y oxm 70 55 46 34 24 343
e X # % B % 14 10 28
wy T EAw 4 M N 158 1
o A BTSSR e T g
Y oxm s 49 m 161 196
9 % 3F @ 345 213 254 165 99 287
O R C N ST A S

W 25¢ ERANY 1RAEE ZAAANA B3F FF BEHSE 467)
Aol A AFGZEA 8HAIE Aot 174% <] AEEL By 948 48
< 74, 84, 949, 109 73.9%, 65.2%, 32.6%, 17.4% A c}.

agln 2apd e RAHAIAl A BT FA5 S67RA A AP F
B4 117AA 7} Aol 196% 9 AEES B3 948 4&&e 79,89, 9
4, 1099 87.5%, 55.4%, 28.6%, 19.6% A}

wt A AIAIYG T S5AIL @AY 123d HEF HA¥=Ee X3P
AT AS ZAMAA 19 mollM APFEA 181 m2 4389 162
me AAF7E BHYed, 23F AdFoAME ZAMAA 1.9 meA
AGERA 187 m2 435 168 me 4F372 A3 AAFAAN F
A3 Al el vstd 06 me YFAA AA} e A2 AEHJG
(=¥ 18).
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12208 FFd JEEL AF A4 T FF ZARAA F 34570 A N M
AMBFBA 99MA 7L Aol 287%9 AEEE RALn, TAF AHFE
ZAIANALA F 3797RA A APDFRA 98/RA Tt 4ol 25.9% < AEE=
ZAE o AF AJdFolA 28%9 ¥ AEEE BRAT (2 19).

100
—— i B —~— ¥
o el _ oy —~—
E 15t ® et
] 0
X0t E
5 L 20t
0 : . ; . 0
82 74 s 0¥ 10M 8l o% 109
= A 4 = A 4
Iy 18. AR vl Y 19 AEE v
Fig. 18. Growth on the shader presence at 5 hours of exposure
level in 1st experimental site.
Fig. 19. Survival rate on the shader presence at 5 hours of
exposure level in 1st experimental site.
(3) 7/ ddA

A ddAY ARAFE, AFALAE AFE AMEAFGE B 11, A&
€& ZAETBE ¥ 12014 BRE ups} g

ey 24 Gy
234 Gl MEF 74, 15¢, 259 A E RAAHo 1xdx A
T ZAMET} ZAPNAIAl 23 1.3 mo, 1.1 m, 3.9 mol A 108 179 Al Y
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Zs Al 116 wm, 98 un, 19. 5 w2 YFstd 2 103 m, 8.7 m, 15.6
me A4FEF7HE B

21d 9 AEF 7Y, 159, 259 RAAA Y HAFx 2AEIFE A
AAA 232 1.1 m, 1.8 mx, 2.7 mnol A 109 17 A g F & Al 163 mm,
194 mn, 20.8 m= A3 22z 152 @, 17.6 m, 181 me 4FF7IE
Bt

AzgE ZAEARE 749 BFAAY 1AEEE ZANAA HAG BT
Bats 60MMAMN AYFEA 2170A7F do} 350%9 HE=LE HAY
48 =g 84, 99, 109 83.3%, 45.0%, 35.0% A t}.

agln 2R EdE RANAIA HAF HE 25 60NN AEF
BA 1970217 Aol 31.7%9] AEEE BT 4E 4E8&2 74, 84,9
A, 1098 95.0%, 73.3%, 43.3%, 31.7% it}

159 R 1REAEE ZARAIA G HTF F-35F 7078 A ol A
ANYEBA 20/0M 7 4ol 286%9 YEEE 2. 42 YT L2 84,
99, 104l 71.4%, 41.2%, 28.6% k. 2 2AAxdE ZANAA
Mg HF BaAF 70/MAANAM AGFEA 2670 A7 Aot 371% 9 BE
&8 2o 948 4=g&e 74, 84, 949, 10¥) 85.7%, 81.4%, 52.6%,
37.1% A ot.

8 259 RAXHY 1RHEEE ZANAA AT FF B3 427
AolA AAFFEA 13A7F Ao} 31.0%9 AEEL BRI 948 4T &
& 74, 84, 94, 109 95.2%, 76.2%, 33.3%, 31.0% A}
ag 3z 2 Ed = ZAMNAIA Hiztg Had F&F SN A AEFE
Al 1670 A7} Aol 27.1% 9 AE&E BA
4y gL 79, 84, 9%, 104 98.3%, 729%, 424%, 27.1% A o}
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E 11 AT A%, $33E 4P 24
Table 11. Growth on the shader presence at 7 hours of exposure level in 1st

experimental site

& AE ANy 2P A 2 (mm) a2z
Al A4 dE AjdE Fdx 79 8¢ 94 109 (71zH
120 A # 13 - 5.1 7.9 11.6 799289

7 T mag 13 - 63 79 .15 (8293

221 2 F 11 25 10.2 15.1 16.3 79202
o3 10 2.2 11.2 14.9 17.9 (904 3H
7 g A ¥ 1 - 29 6.3 9.8 89129
Azt 159 22133 11 - 32 6.8 10.1 (6743hH
2244 2t ¥ 18 34 124 16.1 19.4 74 59
“ 233 18 35 12.4 179 = 216 (1051 zH
12 2 3 39 55 11.0 16.1 19.5 79149

259 RAZ 43 45 125 167 190  (9%6U3H)
231

2 3 27 7.2 154 18.6 20.8 7916
223 26 6.7 15.4 204 22.0 (9423H

2% 4@y

a3 2849 ARFE 7Y, 15¢Y, 25¢ FAHE B 139 4
A ZAEFAE ZAVAAA Za 1.3 oo, 1.1 oo, 4.3 mol A A QE A
11.5 mm, 10.1 oo, 190 m& 4359 102 m, 9.0 mn, 147 me HFZ7}
& B 239z AHEF 79, 15Y, 259 R A2 HFE AL
P ZAMAA 23 1.0 o, 1.8 mn, 2.6 mol A 109 17¢ A PFE Ao
179 mo, 21.6 on, 22.0 m2 A3 22 169 oo, 19.8 m, 19 4m A
3Z7HE A

U AEE 2AED 74 RAAAY 1AEEE ANAA g 5
T B35 STAAMANN AQPGEEA 204 7F Ao} 350%9 =& H=8L
Bch 48 AT &L 84, 94, 1049 84.2%, 544%, 351% . z2a
I 2P EdE ZAURAIA G BE RA$ 58MANA APFEA
2270 7F 4ol 379%9 AELE EY. € HE&L 74, 84, 94,
109 o) 94.8%, 86.2%, 55.2%, 37.9% At}
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159 R axsel 1A(dEE ZAIAIA G BF B335 7070 A A A
NYZEEA 2070471 Ao} 28.6%< AEEE Btk 948 A&&2 84,
94, 109 71.49%, 40.09%, 28.6% Act. 23 2xdxd = ZANAIA
WY HF RAF 704NN ADFEA 23447 Fop 329% 9 HE
£ BT 948 Az gL 74, 84, 94, 109l 829%, 64.3%, 37.1%,
329% At

FH 259 B 1AIEE ZANAA A4 7 ¥235 4170
AAA AYFEA 107487 Aol 244% AEEL BT Y4E YE&
& 74, 84, 994, 108 85.4%, 75.6%, 41.5%, 24.4% At}

¥ 12 ANAIFT 23, FARE AEE A
Table 12. Survival rate on the shader presence at 7 hours of exposure level in

1st experimental site
=3 A5 AW AR AE MAS (vhal) AEE

A dFe  dbx AdEW 78 8¢ 99 108 (%)
. a % 60 - 50 27 21 350
- WY pam s - 8 31 20 31
g X B 57 4 26 19 317
C masy 58 55 50 32 22 37.9
7 g X B0 - 50 29 20 286
"]Zl‘ 15%) . -:‘i'-z}ig- 70 - 50 28 .20 286 ..........
g A B0 60 57 37 26 371
© Dxsg 70 58 45 26 23 329
e X ¥ @ 40 2 14 13 310
25 o FAR 41 35 31 17 10 244
g A B9 58 43 257 46 271
< Dxm 60 54 40 22 14 233
I B} 31 215 276 158 115 319
° 2R Y8860 264156 109 30.6

33 2392 E ZAINAIAl S G BEF FFF 0MAAM AEFE
Al 147 A7 Ao} 233% <) AELL HYT. €48 YEE&EL 7Y, 84, 9
9, 1099 90.0%, 66.7%, 36.7%, 23.3% A t}.
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ded ALY 7AL SAYNMY 12899 FF HPEE AP
N7 A% ZAAAA 20 moAd AYEEA 162 m2 4Fso] 142
mel 4FE7E RYem, 2% AMATAMNE ZAMAA 20 molA
NQEEA 170 m= 4359 150 me) AFE7HE AR ALATAN 2
A% A7 wate] 08 mel 4FelA xAJ A Rez ZAHUY
(g 20).

1249 B7F AZEE A% A4TY A ZAAAA 2 61AAAA
NRFEA 1AM} Ao} 319% 9 42EE RYoH, BaP N4TE
ZAAAA & 3567RANN AWFEA 109A7F Aol 306%8 AEE
2 ZAEC A% A4TNA 13%9 & 4=E&E Y (2¥ 21).

25 100
——2x 3 —— ¥
20 | Bxu o} —— 23
E —_
E B¢ R 0
R b
2 10+ » QO
5t 2
0 . = L . 0 A .
A% 78 8%l o8l 108 8%l o8l 109
= A @ = A 9
a3y 20. A= ¥=a aY 21 AEE ¥R

Fig. 20. Growth on the shader presence at 7 hours of exposure
level in 1st experimental site.
Fig. 21. Survival rate on the shader presence at 7 hours of

exposure level in 1st experimental site.
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g, A2 g7 4B 4EE

(1) 32 gdL

AL GREYY AEAFE, AFAALE AP AR} B 13, A&
€& ZAAFRE B 149 A BE v 24

ey 23 SdL

333 Gl ARF 7Y, 159, 259 AT E 2R 13ds HF
5 ZAMEAZRE ZAMNAIAl 2t 15 m, 1.1 oo, 3.7 molA AP EFE A
13.2 mm, 115 mn, 255 mE A A 22 11.7 on, 104 mn, 21.8 mme] A
FF7te 2o

2a1d e AMEF 74, 159, 259 R AR HFE AFAE A
AMAA 432 11 ma, 1.7 mm, 25 molA AgFE A 201 gn, 24.2 oo,
28.1 m2 AAso zZzF 19.0 w, 225 m, 256 me] HF3F7HE BAd

AEE ZAETE 79 RAAHY 1AEE ZANAIA HdF FF B
25 73MA AN AYFEA 1007 o} 13.7%9 AEEE 2.
4 A E &L 84, 94, 1098l 71.2%, 43.8%, 13.7% At 28 2z1d
Eole ZAAAA HA7TF BE FAF S2HAAN AFFEA 9AAL
Aol 173% <9 YEFELEEL B 4d A& &L 74, 84Y, 9¥, 10¥4 10
0%, 78.9%, 53.9%, 17.3% QA t}.

159 H AR 1A AT ZAVRAIA 3G Fd B35 6270 A o) A
AlEFEA 1470A 7 Aol 226% AEELE BT €48 Y&E£ 2 84,
949, 10 o 96.8%, 58.1%, 22.6% At}
agdx 2apd ol s RANAIA A G FF EE 72HANA AYFEE
Al 207§ M 7F Aol 278% < AEEE Bt 94 NEFLEL 74, 84, 9
f, 1099 81.9%, 65.3%, 48.6%, 27.8% A t}.
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E 13 ARNYT A%, FABE AR 24}
Table 13. Growth on the shader presence at 3 hours of exposure level in 2nd

experimental site

xF AR A =P A Z  (on) gdAIzHY
Al A4 PG5 A|ldd Hx 79 89 94 109 (717h)
120 A 33 15 - 74 8.0 13.2 7928

7<) “ 233 16 6.5 8.6 12.9 (8293hH

g A ¥ 11 T24TT1237TTS 00T 78208

S EAF 10 25 17 22 239 (90U3H

3 g A ¥ 1 - 46 63 115  sgnd
AR 15 o EAR 11 - 48 65 113 (6793

g N B 17TTR IS e 2427 5w

S BAF 18 54 163 246 242 (10593H

g ¥ B 37 80 157 175 255 74149
250 TR 37 82 153 220 262 (96U37h)

g A ¥ 25728260 8T 746

CEAY 24 72 174 273 289  (9493Y

$H 259 RAXMHY 12AEEE RANAIA HFF FF a5 4150
Aol A AFFEA 197/4M7F Ao} 463% <] "9 L& =L B,
4d Y& &2 74, 849, 949, 109 87.8%, 80.5%, 51.2%, 46.3% A T}

223 23R e ZAANA ARG BF 245 60/AAM ANYF
BA 190A7F Aol 31.7%9 AEEE E. €48 4E8L 74, 84, 9
4, 109 90.0%, 80.0%, 61.7%, 31.7% % c}.

th T334 ad
T3 G4 ARF 74, 15¢, 259 AAE RAAM 9 1A3EE 4
A= ZAEFHE ZAANAA 2T 16 m, 1.1 m, 3.7 mAM AYEEA
129 mm, 11.3 m, 262 m2 438 ¢ 11.3 @, 10.2 m, 225 me 4 ¥ 27}
g 244
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23 o] HEE 7Y, 159, 25U R A Ay AHFE TALE R Z AN
AlAl 232 1.0 go, 1.8 mm, 24 oAl A AIGFEAA 239 gn, 254 mn, 28.9
m2 AR 42 229 gu, 23.6 mn, 265 me HAFFE Y.

E 14.

A2A G 2R, FABE JEE A

Table 14. Survival rate on the shader presence at 3 hours of exposure level in

2nd experimental site

=% A5 A9 %  EEELACE) rEx>
A 4 de Adw ¥z 79 89 99 109 (%)
- A F 73 - 52 32 10 13.7
o S RAR 7 - % W16 08
2244 A 33 52 52 41 28 9 17.3
= 2213 60 56 39 24 14 233
3 e ¥ # e - &0 36 14 226
Az 159 SRY__ 6 - 6 ® 1. 77
N 7 A T 30 378
Y Bxlg 75 64 49 19 17 2.7
124 a3 41 36 3 21 19 46.3
wo e BA @ % m W 9 20
ppg AH B 60 54 48 37 19 317
T 59 54 40 31 15 254
W oz A B 360 o0l o8l 18 o1 253
2 2 3 377 213 276 153 89 23.6

U AEE ZAZEY 7Y BAAAY 1A3EEE ZANAIA g4 g
F B2 77N AAYERA 167]A 7} Ao} 208%9] MEZEL BY

v HE AELL 84, 9¢, 1099 72.79%, 28.6%, 20.8% it}

agx 2REENE ZAMAIA G FF F3AF 0MAdA AYFR
A 14 A ZE Aol 233% 9 AEEL HAUT. €W AEge 79, 89, 9
4, 1089 93.3%, 65.0%, 40.0%, 23.3% At}

159 R 13EEE ZAIAA NG BF 2235 6570 4 o A
ANBFEA 18RI 7L ot 27.7% 9 FE &L HYUTh 48 YELL 84,
99, 108 93.8%, 508%, 27.7% At}
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agn 2R e ZANAIA 3G HFE B35 7570 MM AlFFE
Al 174 M7 Aol 227% 9 AEEE EACY. ¥€4d AEEL 7Y, 84, 9
4, 109 85.3%, 65.3%, 25.3%, 22.7% S t}.

FE 259 Ry 1RG5 AUIAA G H9F 235 400
Aol A AYFEA I/HA7L Ao} 220% 2 AEE&EE BT 94¥ A ES
& 74, 84, 94, 1040 951%, 75.6%, 58.5%, 22.0% At 23 233
Tole ZAMNAA G BF A5 590N AFGFEA 15704 7L
Ao} 254%9) AEee HeT 48 4ee 74, 84, 94, 1094 91.
5%, 67.8%, 52.5%, 25.4% A t}.

mElA A2A G T AL Sl 123d HE AFET AF ALdF
A% ZAMAA 19 mwoAM AYERA 204 me A3 185 mel A
A3571e BRyen, 243 ALdFAMAE ZAMAIAl 1.9 molAH AEFE
Al 212 mZB A& 193 me AFF72 AF AL FAA 33 A
470 vstel 08 mo AFA AAV Y& Aoz 2AHAG (2
22).

12308 HFE AEEE AF ALTFY FE ZARA AL F 36070 A ol A
ARdFEA 9IMAZL Aol 253%< AEES By, TAF ANdTE
ZAPRAIA F 3770 AAEFBA] 89N} Ao}l 23.6% 9 HEES
AR A3 NLFAN 17% e 4T4E BT (3Y )

-97-



® % ¥
2 ::”g 80 —— W
£ 15| 2 el
i 3
% 10} x OF
51 2
o n i A A o
Hx 7§ 8l | 109 au 9 108
= A 4 = A 9
a¥ 220 4= ¥a a9y 23 AE& va
Fig. 22. Growth on the shader presence at 3 hours of exposure
level in 2nd experimental site.
Fig. 23. Survival rate on the shader presence at 3 hours of
exposure level in 2nd experimental site.
(2 5A1 @dd

54 ddAY HEAFE, FFAALAE AFE AEAE B 15 A&
& ZAATE E 16004 BE uish 2o

eh xF SR

233 GdAY AMEE 749, 15Y, 259 ZAHE B 1AdEE AR
T ZAIZEAFAE ZAPNAIA Z3 12 oo, 1.0 mo, 3.7 molA AIFFEA
11.8 mp, 10.4 mn, 23.2 m2 A#Fstd 2z 106 oo, 9.4 oo, 195 me AF
Z7le Bt

23195 AEF 749, 15¢, 259 R A PP ZAZAH A
AlAl 23 1.0 po, 1.7 oo, 2.5 mANA AlFdFE A 199 po, 22.7 mn, 23.6
mz AAso 2z 189 mn, 21.0 oo, 21.1 me AFF/HE EIYG.
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E 15 AT A%, AR A= 24

Table 15. Growth on the shader presence at 5 hours of exposure level in 2nd

experimental site

% ARY A9 A% ] T (m) EERE
At 4+ Wds Aaw _@= 74 sd_ oW 108 (7I3Y
1704 2 % 12 - 6.6 83 11.8 79289

79 = 223 1.2 - 6.2 8.1 115 {824 3H

234 A2 3 10 3.0 105 18.7 199 7920

=i 10 27 112 199 214 (9093Y
5 g % F 10 - a4 57 104  sgnd
A 159 Za3 11 - 38 63 96 (67Y3W)
aqa A F 17 755155 W05 27 74 54

© B3 17 53 133 209 231 (10593H

pra X F 37 55 13 179 »2 744l

259 Za3 36 59 120 175 220 (96%4zH

oy A #2576 TS BE T 7416

23 23 75 158 241 253  (94QzH

AEE AR TS 74 RN Y 1AEE F4 APIAA sz 3
T 225 68MAMANM APYFEA 18/MAM 7t Aol 265%2 HEZEE Y
. 4d &2 84, 94, 1094 85.3%, 44.1%, 26.5% it}

a3 2ad e RANAA ARG BE R2{4 63RAANA ANEF
BEA 18 A7} Aol 286% <9 HEEE B ¥4 JE&L 74, 84,9
2, 1099 81.0%, 63.5%, 41.3%, 28.6% K c}.

159 ¥ 1IALEE ZAVRAA AT FT F A5 70/HA A
ANBFEA 237447 Aol 329%9 AEEE R 4d Y& &L 84,
99, 10¥) 78.6%, 429%, 329% t. 23 23d v AR A A
4G HF B4 63/ANA ANPGFRA 20/ M7 Ao} 318% A&
£& By 949 A=&e 74, 84, 94, 1049 88.9%, 68.3%, 49.2%,
31.8% X ch.
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T 25¢ R 1A E ZAMAA A4 T FF B3 3770
AelX AGFEA 10/ A 7F ot 270% < BEEE B3
g4y A=gL 79, 84, 94, 109l 94.6%, 86.5%, 54.1%, 27.0% A}
a3 2P e ZANAIA G HBF 2S5 62 Mo AEF:
2 A 20/ M 7F Aol 323% 2 AEE&EE BEUY. ¥4 AEEL 7Y, 84,9
g, 1081 79.0%, 64.5%, 48.4%, 32.3% S t}.

¢ T3 SdL

233 gdA ARFE 7Y, 159, 25¢ AHE FAAHAY 1Adx: A4
AT ZAAZRE ZAIMAA 23 1.2 oo, 1.1 m, 3.6 molA AJFEA
11.5 mn, 9.6 mo, 22.0 = 433t 103 o, 85 mn, 184 mel HFEIIE
Bk 23dE ARFE 79, 154, 25¢€ B AAH9 HFE AMdAE =
APVNATAl Z 1.0 mo, 1.7 mn, 2.3 molA Al FE A0l 214 mm, 231 mo,
253 m2 A3t 2zt 204 m, 214 m, 230 md HFEFHE BJ

B A& ZAERE 7Y RAAN IHEE A ZAIAIA Wz
G HFE B 70 APGFRA 2600 M 7t Aol 371% 9 BEEE
By 4 AE&e 8Y, 949, 109 75.7%, 44.3%, 37.1% At}
agxn 2RdEdE FAMAA 4G FF F3d5 65 AAAM AYFE
Al 214 A7 Aol 323% Y AETEE HAT. €Y NEEL 74, 84,9
A, 1094 87.7%, 69.2%, 44.6%, 32.3% At}

154 B9 1apd e FAMAAl i BT 525 6470101 A
NEZFaA 2347 Aol 359%<] AZEEE Bidt €48 AEL L 84,
99, 109l 875%, 54.7%, 359% vt a3 23R ZANAIA
WG FE A 7TUACGAM AFGFEA 20A7F Aot 31.0% 9 AE
£& 24
dd Lo 79, 84, 99, 109 78.9%, 66.2%, 49.3%, 31.0% At
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E 16, ANYT A%, 2AYE AZE 24}
Table 16. Survival rate on the shader presence at 5 hours of exposure level in

2nd experimental site

% AHn A ¥ AP AE A4S (vka]) NEE
At 4y dx Aldd 32 79 89 99 109 (%)
A % 68 . 58 30 18 265
- A paa g ; 58 31 26 371
R - S T 286
© ma3 65 5 45 29 21 323
5 R - 55 30 23 329
,\] 4 159 ’?‘i}% o4 - 56 35 23 359 .........
N E I B S B T 318
© =3 71 5% 47 35 2 310
a N F ¥ B @ 20 D 270
25 “maw 4 38 30 2w 1 234
R - R R R R 333
© DAl 63 55 46 33 18 286
8 A4 # 363 191 268 167 109 300
g BR80T 06 oy T TIes 16T a8

W 2594 RARNH 1AAEE ANAA HAdG FF a4 475
AolA AFFEA 1AM 7} Aol 234%9 E2&E BT 48 HAES
< 74, 84, 94, 1099 80.9%, 63.8%, 46.8%, 23.4% X t}.

23 2}AEdE ZAMAA GG FF HAE 3RS AN¥FR
Al 1874 A7} 4ol 286% 9 AEEE RIY. €4d AE&L 74, 84, 9
4, 109 87.3%, 73.0%, 52.4%, 28.6% A t}.

mebA A2A P T SAL SEAAY 12349 BFE PYFEE AF ALTF
A ZAPAAIAl 1.9 molA AEFEA 186 mE A A3 167 m A
FE7tE Ben, FaAF AL FAME ZANAA 1.8 mollAd AEFE
Al 188 mE 4@ 170me GFF7t2 & Aol Aoy AF A
AFolA F343 AdFo) vao 03 me AFAA AH7} YeE Ros
ZALE AT (2™ 24).
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1233 BT AEEL AF AAd T FF ZAAMAIAl F 36374 A <A
AYFEA 1094 A7F Aol 300% 9 HAEEE BAed, TP AdFE
ZAMAA Z 3800l AlEFEA 12174A 7 4o} 31.8%<9 AEE
2 2AH Y AN YFoE w2 233 ALdTFANAM 18% 2 BE
€L B4d (2™ 25).

100
0| —— S @} —— 2w
E 15 | X g
H @
g 10 g o}
5t 2t
0 0
#= 74 sW ou 10 8al o8 108
= A 9 = A 9
29 4. HRE Ha 2925 4§ um
Fig. 24. Growth on the shader presence at 5 hours of exposure
level in 2nd experimental site.
Fig. 25. Survival rate on the shader presence at 5 hours of
exposure level in 2nd experimental site.
@) 7AZ ddR

A GdRAAY ABEYSE, AFAALAE 4B AR B 17, AE
$ ZAIZATE E 189 A HE ulgt #o.

eh 2% S™dA
233 GdAAY ARF 7Y, 15¢, 259 AdE 2RAA 19 4%
T ZAATHRE ZAMAIA 2 13 m, 1.1 m, 3.8 molAM AYFTEA
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114 on, 9.6 mn, 196 m2 AZ3}SH 22t 10.1 oo, 85 mn, 15.8 e AF
718 B2y

229 = AEF 74, 15¢, 25¢ HARAN Y HAFE AEA}E AV
AlAl Z+51 1.0 oo, 1.8 mm, 2.7 mol A AEFHE Al 161 ma, 20.6 mn, 21.7
mZ 435 2zt 151 m, 18.8 m, 190 me AP E71E EY.

Az2g ZAZFAE 74 BAAAA Y 1AEE A ZAMAIA AT 3
F B34 730N APGFEA 184 7t Aol 24.7% ] AZELL B
th 48 =g 84, 94, 109 795%, 425%, 24.7% At}

283 23 dEdE ZARAA A4 F FF EJ{F 57NN AEF
BA] 2270 7F Aol 386% 9 AEEE BYY. 948 AELL 74, 84,9
A, 108 91.2%, 80.7%, 64.9%, 38.6% At}

15¢ R A9 1AGEE RAAA] 43 FF K25 67/4A A
NPFEA 18/MA 7 Aol 269%9 AETEE BT €42 AE&e 84,
94, 109 ] 82.1%, 44.8%, 26.9% A}
ag s 2Rdxd s AVIAA #Z4F FF B35 TUIMGA AEFE
Al 2470 M7} 4ol 338% S AETEL HT. € 4E:&e 74, 84, 9
4, 109 84.5%, 69.0%, 57.8%, 33.8% A c}.

FH 259 EAAHY 1AEEE ZAMAIA AGF FF 25 4070
AANM APFEA 10/MA7F o} 250%9 &L Bt 48 F&&
& 74, 84, 99, 108 925%, 75.0%, 45.0%, 25.0% ATt
aglxa 23d e RAVIAA #HAF 7 B35 5970 APFE
Al 1770 A7 Aol 288% <9 AZ &S RYd. 9 HE &L 74, 84, 9
4, 108 81.4%, 69.5%, 424%, 28.8% X c}.
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E 17. AAYT 2, FABE YFE A
Table 17. Growth on the shader presence at 7 hours of exposure level in 2nd

experimental site

2 AqY AlY AP A Z  (mn) daA 2 Y
AP Qe dx AdW HE 79 8% 9¢¥ 109 (71zH
15 2 3 13 - 56 8.0 114 791289
79 C mag 13 - 58 84 112 (829zh
231 2 F 10 27 11.1 14.7 16.1 79202
C oz 10 2.8 10.4 16.3 17.6 (904 7H
7 1A 2 F 11 - 3.0 6.2 9.6 8129
Az 159 S omaa 11 - 35 6.2 9.2 (67930
231 2 F 18 48 14.8 184 20.6 79 59
C Dzl 18 5.2 141 18.7 224 (105 3H
121 2 % 38 55 13.7 17.3 19.6 79149
259 T =2z} 38 53 13.2 171 19.7 (9643

23} A 3 27 71 15.1 19.3 217 79169
- RAPF 26 7.2 15.3 21.3 23.0 (9443

W Fx% 9dd

2333 gdaAY MEF 7Y, 159, 259 AAE BAAHY 1A= A
A5 ZAMATE ZAMAIA 22 1.3 m, 1.1 m, 3.8 molA AFFEA
11.2 om, 92 oo, 197 m2 4339 99 m, 81 m, 159 me AFF7HE
Bac.

231 x 9 AMEF 7Y, 15¢, 259 R AAHY A= ARIAE FA
MAAIAl 2 1.0 pn, 1.8 mn, 2.6 molA ABFEAC 17.6 on, 224 mm,
230 m2 AAstd 2z 16.6 mn, 20.6 mn, 204 mS FFF7IE BAT.

W AEL ZAZETE 74 FAAHY 1AEE F ZAPHAIA #HZR
3 WF EARF 76MAAM AYFEA 2074 7F Aot 263% ] AEEE
Ry €99 AZgL 84, 99, 109 724%, 39.5%, 26.3% At

a3 2 s e ZAMAA G FF BEAF SeAMAAN AEF
A 1770 A 7F Aol 304% ¢ AE€& B €48 A4Ee&L 7Y, 84,9
g, 1099 98.2%, 78.6%, 55.4%, 30.4% X .
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15¢ BRI 1REEE ZAPVIAA A3 P F25 667 H o A
AFFRA 1670 A7} Aol 24.2% 9 AEEE B, 48 A& &L 84y,
99, 109 ol 81.8%, 45.5%, 24.2% A t}.

28 2AEEdE ZANAA AL HE BAL 680 ANFF
A 2174 A7 Aol 309% 9 HEEE BT

E 18 AAYT AR, $ARE 4E2E 24
Table 18. Survival rate on the shader presence at 7 hours of exposure level in

2nd experimental site

& AR Ay 2B AE AAE (v12]) NES
AL dfy bz AddY Hx 79 89 9¢ 109 (%)
] A 3 73 - 58 31 18 24.7
- A oaa 7 ] 85 30 20 263
.y 2 F 57 52 46 37 22 386
T oaa 56 55 4 31 17 304
7 131 2 F 67 - 55 30 18 = 269
Azt 159 TR 66 - 54 30 16 242
231 P S | 60 49 41 4 338
YRR 68 59 56 37 21 309
134 2 F 40 37 30 18 10 25.0
259 T mamy 45 39 30 20 10 22
234 2t 3 59 48 41 25 17 28 8
C oz 57 49 36 21 14 24.6
S 2} 3 367 197 279 182 109 297
S R N3 368 202 275 169 98 26.6

U AZEL 79, 84, 94, 1090 86.8%, 824%, 54.4%, 30.9% Act.

W 25U RARHY 1AEEE RAVIAA G HF FAE 45700 A
AYFEA 107hA7} Ao} 22% 9] AE&E 20 48 HE&L 79, 84, 9
9, 1090l 86.7%, 66.7%, 44.5%, 22.2% A}
aglxn 2xpdxdle ZAPVIAIA izt B3 234 577HACA ARFEA 14
A7 Aol 246%9] AE&E R WY =& 74, 84, 94, 1049
86.0%, 63.2%, 36.8%, 24.6% t}.
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gabA FAPTF 7A1T @dAY 1,243 FHF AFEE AF LT B¢ =
AAAl 20 sl A A FFEA 165 w2 JFste] 145 wel 4FF7He BH
on, 2333 AGFAAME ARAIA 19 mollA AIYFEA 172 m2 433}
o 153 me 4FF7t2 AF AdTFoAM F2F AldTe ¥do 08 mel A
FAA A7 e Ao ZAEUG (2™ 26).

12308 B BETEL AF AdTe B APRAA F 367MM A AFF
BA] 109747} Aol 297% < AEES BIon, FAF AdFE ZAPIAIA
Z 36874 A A APFEA IBNAITE Ao} 266%S] EER XAHO AF A
ApoA 31%e e AEEE 2y (Y 27).

25 10
20 | - By &t —~— S AW
. g 15+ g & F
pri} o
w
g 10} n OF
5t 2
0 . . . . 0 . -
EIE 3 78 1] o 108 8% of 108
= A 9 x A 9
a9y 26. AT vm Y 27 AEE ¥R

Fig. 26. Growth on the shader presence at 7 hours of exposure
level in 2nd experimental site.
Fig. 27. Survival rate on the shader presence at 7 hours of

exposure level in 2nd experimental site.
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= U g

1995. 10. 18UR-E 1997. 10. 17U7A AAIR} ZAFA A(33ot 2 4)o)
o ZF R dA AP} g3} 2.

(1) =2A0HE 2AFAdo] YF= R AE & v 9F

hAd =
B 19914 He biet o] PF HFxe AT 2&UY A3 ALFAME
ZARAIA] 19 moll M AIFFEA] 202 m2 A3 AIASE AFEL 183

mE TG AldTe JFF 188 mol ¥t 05 mm ¥}

® 19 =JAIDUE 2%, FAAPE BT 43

Table 19. Average growth on the shader presence at each exposure levels

r 3 2 B Al Y 4 3 = (m) 3
A ANdd 38 #x 79 84 ou  10m 92F
AEF 1.9 6.4 123 16.9 19.9 18.0
2 33 2N¥F 1.9 5.7 12.2 16.5 204 18.5
3412+ ' B 19 6.1 123 167 202 183
1A Y 2.0 6.1 11.9 16.9 20.2 18.2
2313 2A¥F 19 5.8 12.0 185 21.2 19.3
3 1.9 6.0 12,0 17.7 20.7 18.8
IANYTF+ 1.9 5.7 11.2 154 18.1 16.2
2+ 3 2AYF 1.9 54 11.0 154 18.6 16.7
5AI2H o 1.9 5.6 11.1 154 184 16.5
1A+ 1.9 57 111 15.8 18.7 16.8
2313 27419 1.8 5.4 104 16.1 18.8 17.0
B 1.9 5.6 10.8 16.0 18.8 16.9
1A 20 47 9.5 134 16.2 14.2
2 F  2A¥F 2.0 5.0 10.6 14.0 16.5 14.5
7A17H B 20 4.9 10.1 13.7 164 144
1A Y 7 2.0 42 10.2 14.1 17.0 15.0
B33 249 1.9 5.1 104 14.7 17.2 15.3
3T 20 4.7 10.3 14.4 17.1 15.1

-107-



SN xade G ANdFANE ZAMAA 19 wolM AYFEA
184 m=2 HA3A ZAZITLF YFZTL 165 mz B33 AJdre] 4
F 169 mol ¥dH 04 m FAF Heg Ve,

AL xEde XF AldTFY B ZAMAA 20 moll A APESRA
164 mE A8t ZAZTF HAFEL 144 mE BXF AT A3}
£ 151 moll ¥ 07 m ¥IF Aoz AHU.

2 =2ARUE AR 2AETY AF ALY BaF AdT A
E Zole AF AdFAM G AdFo Hste 04 m~07 m 4%
AA A e Aoz FAEHAJG (2Y 28).

MEE(mm)
25 r

20 20 t 20 r

15 | 15- 1s |

10 ¢ 10 ¢ 10 +
5 5t 5r
0 i i, k. A O i A, & 3. o s A, i F ']
ax 79 8%l 93 0% 2z 794 89 o8 10% Hx 79 B9 99 108
3 Al 5 A 2 7T OAM U

= & A

I¥ 28 kxEFAIUE 23, 2AY HFE uin

Fig. 28. Growth on the shader presence at each exposure levels.

B EE
F 20914 B ulig Fo] P YEEL AT 22U HFAAH gH A
AME ZANAIA FR2 AASE 705NN APYERA 1757047 Ao}
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248%9 HEELE FAFAE A HYE] 237% Br}d 11%9] = A
EEE B SAL =2U9 AFAH @AFAAE AINA 2R
MA g 7087 MAAN ANYFEA 208/MM7F Aol 294%¢] HEE2 T
MY GAGY HZEE 289% Bk 05%9 & A& B4

AT &Y AFAL G ZARAA FEZ A S 72870 2 o)
A AYFEA 22470 A7t Ao} 308%9 AETER TR AMdGHAY AE
& 286% Hrt} 22%9 & &S B4

¥ 2. xZANUE 2, FAPE g7 YEE

Table 20. Average survival rate on the shader presence at each exposure

levels
AR 2 3 A ¥ AE MA (vie]) NEg
Al ¢+ Add T4 A= 79 84 9y 109
IANYFE 345 200 258 152 84 243
2t} 2N¥T 360 201 281 189 9 253
3y 705 401 539 341 175 248
A1
A8+ 353 206 263 153 84 238
23133 2AYF 377 213 276 153 89 23.6
o T 730 419 539 306 173 23.7
AP+ 345 213 254 165 9 28.7
a3 248+ 363 191 268 167 109 30.0
5A12H T 708 404 522 332 208 29.4
NPT 379 198 254 167 98 25.9
23 248+ 380 206 277 185 121 318
T 759 404 531 352 219 28.9
IAEF 361 215 276 158 115 319
23 20T 367 197 279 182 109 29.7
7413 8T 728 412 555 340 224 30.8
AP+ 356 202 264 156 109 30.6
nal3 2418 368 202 275 169 98 26.6
BT 724 404 539 325 207 28.6
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Zt =2 AYWE AZE ZAES Y=o w2 G, FAFA
4 GdNY 4E&E Aole vnHReY AFAHL SN BF 0.
5~22%9 AE&cl F/IE Aoz ZAEUG. wa A ZAFAlde] 12
71 239 @34 AZE 2L AEFE v % 0 AAT I
ZANUE ZAE e Zo] YFAA 2 HEEL A ¥l A= A
22 ZAHUG (2 29).

80 r 80 r 80 r

60 | 60 60 }
EY
w0l ol

20

8d 9% 10% 8%l 98  10% 88 98 10%
3 Al 2t 5 Al 2 7 AU

a9 29 x=E&ARUE A, FAE AEE He

Fig. 29. Survival rate on the shader presence at each exposure levels.

FH Uz, HFFE, AFYHE 7 @] Ye AL BHA o
AL T s FF ASHY AY, EF7 c1FA4FF R
2 BaEg AdA dFaA g8As XA g& FAYS FLHAL
AEF olgHojof Bz AlgdYH.
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2 X FH d5-E (R 27E) FaAsfel] o 2}FA 4ol
AELA oAE I

E 21004 BE uig} Zo] AJA4H ddN AF A dEAH
A7) AEE 2AET 74 BAASNY F Ax RAF 74270 o A
ANPEaA 1987427 Aol HF 26.7%((3AT 20.1%, 5A13F 28.0%, 74
 320%) AZE&E R 2AF ddAARS A& 282%(FA 3%=2) B
th 15% & A&E & 2. 154 BAAME 2 345 818714 o
A ANEFEA 2357047 Aol HF 287% HAEELEL B TR GAY
o AE& 286% vy AYE BA

259 RAAqeE A2 R4 5790404 APEgFBEA 1677487 4ol
BT 289% (AT 33.0%, 5A3F 27.9%, 7AIL 258%) HEEE Ho B
33 gAY AEF 239% BT} 50% =& AEEE RAY (T ¥ 30).

AEFE AALSEAH 27]1E) 4L HEE 74 A€ 1.0 m W
9o old RAA ddols FAFAL dd Yol 33 15%9 L
AZzEE BAd. a3y 154 Z3€ 1.0 m~18 me 94 2 R A
EHET AEEE 2AHY JEF 7~159 FAHAE 1.0 m~18 mo] ¥
A2AME 01~15%H 9 Aolz (FA4do] 2Ly GdF &L =2
A %L vAA ¢ Aoz RAHUG.

T 259 23 m~40 m9 & FAANAME AFAL Gl F
2} Aol HlEto 50% B2 AT EE Bo AFAdo] 4EE& G
A HEF¢ Aoz BGEHY 2 mole UFMETE 2 molde] &
FH7t Gd@A HAIRAY P& ®Wol ¥E Aoz YEd.

B #3A ARG nL7)(7~109) A3 SdA HAFAH AR
FAId)el Ao ) EE & EFolTge Ut e wdz 4%
AAlel dF& v Rez AHUC.
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3 21.

AFAd ddge RAANY, =EFANWHE HE AEE

Table 21. Average survival rate on the exposure levels in the shader presence

A8 x & Al ¥ BE MAs(mtE]) P
g4 AZ  FE x4z 79 s¥ 9¥ 109 =
A8+ 124 56 90 54 31 25.0
A 2M8T+ 125 52 %) 60 19 15.2
o 249 108 183 114 50 20.1
g7 112 55 78 57 32 286
74 541k 2A1¥ T 131 51 98 56 36 275
3 243 106 176 113 68 28.0
NYFE 120 57 94 63 40 333
7TAZ  2AEF 130 52 104 68 40 308
3 250 109 198 131 80 320
INgTE 131 57 98 58 28 214
A 2418 134 59 107 71 34 254
3 265 116 205 129 62 234
: INYgT 142 69 102 72 4 310
159 5A1F  2A18F 133 56 98 61 43 32.3
33 275 125 200 133 87 316
NPT 140 60 107 66 46 29
TAZ 2AE P 138 60 104 71 40 29.0
o 278 120 211 137 86 30.9
1A g+ 90 87 70 40 25 27.8
3AIZE 22X 101 90 81 58 38 37.6
85 191 177 151 98 63 33.0
Ngr 9 89 74 36 23 253
259 5A1F 24187 9 84 72 50 30 30.3
8T 190 173 146 86 53 27.9
18 101 98 75 39 29 287
TAIZY 2N EF 97 86 66 41 24 24.7
3 198 184 141 80 51 258
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HER(%)

100
<)
n-
m-
0
e ou 108
100
60 F
m-
0
10 su o 108
@ |
m-
w.
m-
0

-~ ¥ ey

39 30. AEF FHAAFE FAAN A, F3% 42§ vm
Fig. 30. Survival rate on the shader presence at each elapsed days after

settlement.
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W 9@ Y AFAE /K72 AT 2 AEE A= gL
QENTF AF AT FAF AT HFF Aol 7TAW(0.7 m)
> 3A1ZH05 m) > 541304 m)E22 TAIEU LY, 4EE o] JA 7
AZH22%) > 3A1ZH(11%) > SARO5%)EL 2 ZAF O 3~5xn9 A
E OEAY Bus 7ATY xEF ddANA AFAMdel AFAA ¢
BEE Yol A3t & A2z ARG (T ¥ 31).

T3 X3 271E @d8A v dFglME ABRF 7~159 FHHE 2
m °ol3te] ojPXs Hoie 159 ol ZTAE 2 m ol 2 A
BEE G A AET Aoz z2AHA.

el FF 227 BlA AFALL SAIT ol nxE: vdd o
2 m olde EXd ddA AT Aoz AzHY XY A8 %P
£ AAxAF AEE 477 o= gasitdn AlgEd.
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30

20 |

10

30 r

20

10

dE=8(%)
40.0
| :::::::::::::::2::::======="". 4 30.0
| w0
0.0
A2 5A1 2 7MY
40.0
/\ o 1 30.0
— { 2.0
* .
B3 4 10.0
: 0.0
MY BAI A
40.0
azs { 30.0
k
= —e 1{ 20.0
T
a3
4 10.0
: 0.0
312t BAIZL M2
| ——%nw ——23 |

¥ 3. HEIFY, :FZATNE AFE L PS¢ ¥z

Fig. 31. Growth and survival rate on the exposure levels and the

elapsed days after settlement.
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3.AR UdLYH(ART Y UF) dSANE =AM

AEF 7Y, 159, 2232 25¢U°] F}E ¥ AXAL Y22 &A1
3AIZ, 5A1 R 7ALU Y ddAA BAXA 4F L AELA W
& =A .

ZAZIS 1AEE 19963 79 RE 10€1747HR), 23bdx 19974 74
2E 104174714 &2 49 §< AASAG.

P 2333 =0 AP dwojdUe] HEYFE GJAAF Al AR
X 74 AGE BAANE AL TAT APFAA A s

b, AREF 74 A8 R3{AH
1 43=

Z APTE GFAAA BT 74 FAAAY A= HFE AR
HE E 2204 HE upgl 2o (Y 32).

3AI @@ A AMANYT IREE HFE AZTFE SEAAA Z2
1.6 molA AYEEA 126 mE A3 110 mo AFEL 2Jd. 2
Adxoe GFMAA 42 1.0 molAd APFEA 226 m2 Z3eo
AgZo]l 21,6 mALy 1,23d HFE P G@/MAA 1.3 moll A Al
YZFEB8A 176 m= 163 e AFZL BAh

g AAPT 1AEEE GAMAA Z3 1.6 molAd AFFTEA
129 m7t 433 113 me AFFE EUT. 2xdEd s @dAAA
10 molAH AYZEEA 239 m7t A AFZo] 229 m o9 1,23
G Y¥F AAEE GdMA 13 molA APEgFEA 184 m2 171 m9
AFZE By

uelt A 3A1 G@A4Y A12AYT FF AR S@/AAA 1.3 mdl
A AYZE 180 m=2 167 me AFEZL B4t
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S5A1 239 AAYT 1AGE YA AEFGE S@-dNAA 3
12 mol A AIFFE8A 125 m2 35t 113 me ZFEE 2. 2
Adzos GEMAIA 3 1.0 modAd APYFEA 196 m2 HF3HA
A%Fo] 186 m Fow 1,233 HF AZEE SEMAA 1.1 molA

NYZEEA 161 m2 150 ms) 4FE¢ 2.

2D ANYF 1REEE SEANA 243D 12 molM AYFEA
115 m7} 47338 103 me YFFE BAch 2adTdEs GdMAA
1.0 moll A ANEFEA 214 m7t A8t A ZEo] 204 m Fov 1,23
d 37 HAEE GAMA 11 wolMd NYESA 165 m= 154 me

AZEE B9

oretA SAI G A1L2AP T BF HdF=e ddMA 11

moAA AYFEE 163 m=B 152 me] AF o] eyt

¥ 22 AE 74 FAFE FAAAY =FA0UE AF=
Table 22. Growth on the exposure levels of the spat elapsed 7 days after

settlement
Ny 3 =& A9 z i (um) AZak
A 9 Az 79 89 99 109 (zm)
12pd 1.6 - 7.7 8.0 126 11.0
3AIZE
221 1.0 3.0 11.7 19.5 26 216
A1AIY 7 5212 12pd 12 - 6.1 86 125 113
(=) 22hd 1.0 26 121 18.6 19.6 18.6
1x0d 13 - 6.3 79 115 102
A1
22pd 1.0 22 11.2 149 179 169
1343 1.6 - 65 8.6 129 11.3
3A13t
23hd 1.0 25 11.7 22 239 29
AR P 5A g 12343 1.2 . 6.2 81 11.5 103
(o ) 2303 1.0 27 112 19.9 214 204
1213 13 - 5.8 84 11.2 99
A1
2203 1.0 28 104 163 17.6 16.6
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HE¥=(mm)
25

20 | 2D

15

10

5 =

0 — i i

25
20 iy
15 +
10 +
5 |

0 Iy e A It

25

15

10
5 +

0

ES 74 8% ofl 108

= A 9

[ —1A83  —e2Ag7 —~¥Z |

a9 32 7Y FAAAY eSATNE HFE
Fig. 32. Growth of the spat elapsed 7 days after settlement on

the exposure levels.
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7TAL S8 ANPTF 1ARE AZE 2AETE G™ANAA g2
13 moll X AIGFEA 115 m2 433 102 me] YAEZL »4d. 2
Adzd e SGlMAA D2 1.0 mollAM AYESEA 179 ms HAsY
5ol 169 mAL2W 1,233 HF HFEE SGAMAA 1.2 mol M A
HFE8A 147 m2 135 me HFEL B},

23 AAYF 1A= GEMNAA 242 13 melAq ANYEEA
112 m2 A3 99 me] AFEL Bt

2= e DAMAA 1.0 molM AYFEA 17.6 m7t AFsd A
FEo] 166 mALY 1,221 FF HFEE SFMA 1.2 molA APF
BEA 144 m2 132 me HFEL 249

A 7AG G A2 T BE AFEE SGAMA 1.2 mol A
AQYEE 146 m=Z 134 mo AFEL B}

¥ AU SR FAINYE )Y A S—_AAA Z 2 1.2 mol
A AEFEA 156 m2 AFsd 43 Fol 144 m= A1L2A Y7 H
T A48F 134 miT 1.0 m W& YFEG BJed o= HZENA
Beutsh Zo] @ MEAY dorl dAA gedM 9%& = A
o2 Ao A,

2 AE&

2 AlETE SR A AR 7Y RAAHe dxd AEE 2AAY
T & 2344 He uieh 2o (29 33).

AT 2R AINYTF 1AEE Y& XA-EFE SGAMAA HZ
F BT RS 69MMANM AYEEA 18747} Aol 26.1%2] HEE S
Bk 4¥ sAEL 31.4%(84), 51.0%(9Y), 17.6%(10€)%l o}

223 Ede S-MAA FF F2AE 5674MAN AYFEA 1374 7}
dol 232%9 JE&E B
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49 A& L 30.2%(8€), 53.5%(9¥), 14.0% (10¥)& Eo 12xd HF
HEEL GINAA 12570 NA NPBFEA A2 248%°] 3EEE
B9 949 F7 AL 309%(8Y), 52.1%(94), 15.9%(10¥)H o}

a3 AP 1A= A, ZAAYE GAMAA RAAT B
7 Bas 770 AN AYEFEA 1670M 71 Aol 208%9 HZEELEL B
. 9 BALE L 34.4%(8¥), 55.7%(9Y), 9.9%(10¥ ).

2 s ole GAMAA FF B2 60NN AFGFEA AN
Aol 233%9 AEEL BJY. ¥ AEL 37.0%(8¥) 32.6%(9%¥),
21.7% (10¥)& 2o 1233 B7 YEE&L GdMAIA 1374 A A A
Z8A 30MAZ 219%9 AELL 2. ¥€4d HTE HAEL 355%(8
), 458%(94), 15.0%(10€)A o}

E 23 AR 7Y ATE 3AANY =2A0E 42
Table 23. Survival rate on the exposure levels of the spat elapsed 7 days after

settlement
Az 2 A Y A& NAS (o) AEE
A 9 Hx 791 8g 99 109 (%)
vy .
Az 1?}._ 69 53 27 18 26.1
2z 56 55 42 19 13 232
AAE 7 5] zH 1xpd 69 - 45 31 15 21.7
(=3) 23d 71 60 49 33 19 268
1203 57 - 48 31 20 35.1
AL
2213 58 55 50 32 2 379
e - .
33 1f}‘_ 77 56 22 16 20.8
2zhd 60 56 39 24 4 233
A2/ T+ 1203 70 - 53 31 26 371
5412
(hm) 2zhd 65 57 45 29 21 323
12h3d 76 - 55 30 20 26.3
TR
2xpd 56 55 44 31 17 304
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wakA 34 gAY AI2AYT HE JEELE dAMA 26270 Aol
A AIFFE MAIZA 233%9 AEEE BT €48 BT AL
33.3%(8Y), 48.8%(94¥), 154%(10¥) % c}.

542 gd A9 AAETF 1AEE 4EFE ZAREAE d@ANAA 94
F BE B2 69NN ANPFEA 15T Fo} 21.7%9] HEEE
2ok 99 MALEL 44.4%(8Y) 25.9%(9€), 29.7%(10¥) N T}

22 3o BAMAA HERASE 7IAANN ANFGFEA 190 A7
Aol 268%¢ AEEE R4 4d¥ AL 21.2%(8Y), 30.8%(99),
269% (109)% 2o 1233 BT AEEL2 TAMNAAl 14070 M A ¥
ZFaA MAMEAN 243% &L BA.

Ad HF FARE L 33.0%(84), 28.3%(9Y), 28.3%(104)4t.

23 ANPT 1RHEES AEE ZAEFHE GAMAA ARG JF
B 5 7074 ANA AQFEA 267027 Aol 37.1%9 AEEE R
A AL S 38.6%(8Y), 50.0%(94), 11.4%(109)A}.

24d o= GEMAA BEERZSE 65/MMAAM AFGFEA 2147}
Abol 323%<9 AEZEE EYUY. 9¥E AIE S 273%(8Y), 36.4%(9¥),
182%(10494)& Ho 1,233 BHF A& EL dd/MAA 135N A Y
FEA 47ANZ A 348% AEEE EIAUY. YdE BT HAELS
354%(84), 46.3%(94), 15.9% (104)% t}.
oetA SAIZE GRAAY ALAYTF BT AEEL GAMA 27570 1 A
NYE2 SN2 A 295%2] YZ2&& BA).
4dd BHF HAHEL 33.0%(84Y), 35.1%(94Y), 22.2%(109)H t}.

AL @AY ANFT 139 4EE ZAETAE Gd@AAA AG
T BT BAS STAAAM AFG@FEA 20747 ol 351%9] JEES
B 48 sAEL 24.3%(84) 45.9%(94), 29.8%(10€) o}
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23 ol GAMAA PFRASF S8AMAM APGFEA 2274A 7
Ao} 37.9%9 AELEE EAd. ¥€¥ HAEL 13.9%(84¥), 50.0%(9¥),
278%(109€)S B 1233 FTE AZEE&L GAMAA 115 AANA A3
ZaA 224 365%2 AEEE 2AY. €98 HT HAHELS 19.2%
(84), 48.0%(94), 28.7%(104)At. 23 A PF 1A= AZE
ZAATE GAAANA WAF BF B35 760N AFFEA 2070
A7t Aol 263%2 AELLE BT Y€E HAELE LS 375%(8¥) 44.6%(9
), 17.9%(10€)% o

23 5ol GAMAAl HERAE S6/MAAM AQFEA 17747}
Aol 304%9 AELEL E¥t. 98 dAES 282%(8Y), 333 %(99),
35.9%(109)& B 123d HE HE&L TAAAIA 13274 AA A H
Z8A 37AANRA 28.0%9 AEEL Bt ¥€4d mAEL 337%(84¥),
40.0%(94), 25.3%(104€)A ot ,

et A 7A1 ddAACA Y A12AIG T FF AEELELS SGEMNA 247
MANN AYERE 79024 320% €L EQc. 48 B #HA
&2 274%(84), 43.4%(99), 26.8%(10¥)A}.

B9 Yuolddel waNd YUY B¢ ZAMAN WP B
Baty 7270 Mol A ABFEA 2074 A7 Aoldol 278%9 HEEE R
At 9 AL 25.0%(89Y), 44.2%(99), 23.1%(10¥) o}
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Fig. 33. Survival rate of the spat elapsed 7 days after settlement

on the exposure levels.
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U, YPEF 159 ZE RAAH

(N AF=

Zt AETE GRAANA Ay 15U F A A8 HABFE ALE

e B 2404 BE v Bk (2Y 34).

3AIZ ddAY AINDT IAEGE 4F = AE TS S>-IAA dx
12 moll A AFFEA 110 m2 A3 98 me 4FFE L.

AU EdE SAMAA 2T 18 molH AYFEA 249 mz 43
o AFZel 231 mALH 12349 HF YT = GEMAIA 15 mol A
AYZEEA 180 m= 165 me HAFELE BHY.
2l ARXYEF 13 EE

G &A TR Al A]
113 m2 4339 102 me AFELE BA.

Zra 11 molA AFFEA

® 24 AE 159 ZFAE F AR cFARNUE JFE
Table 24. Growth on the exposure levels of the spat elapsed 15 days after

settlement
& A8 al i (um) A3k
Ay T q —
A dx FHzx 79 8¥ 94 109 (mm)
134 1.2 - 3.6 7.0 11.0 9.8
A
2ahd 1.8 53 16.1 225 24.9 231
A1A G- 541 2H 1213 1.2 - 36 64 11.3 10.1
(=3 2z 1.7 6.1 16.3 214 23.0 213
13d 11 - 32 6.8 101 9.0
AL
2xhd 18 35 124 17.9 216 19.8
1xhd 1.1 - 48 6.5 11.3 10.2
g o
2313 18 54 16.3 24.6 249 231
A2 HF 5A12 1204 1.1 - 3.8 6.3 96 85
(el ) 2z 1.7 53 13.3 209 231 214
1343 1.1 - 35 6.2 9.2 8.1
7AZ
2314 1.8 5.2 141 18.7 24 20.6
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Fig. 34. Growth of the spat elapsed 15 days after settlement on

the exposure levels.
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231 d sl GAMAIAl 18 mollA AFFEA 249 mZ2 A5 4%
Zo] 231 mged 1,233 HF AAEE @AM 15 molA ABFE
Al 181 w2 166 me HAFZFLE B

gl 347 gdFY AP T BT ZAEE @AM 15 mel A
ANYgZEEA 181 m= 166 me AHAFELE B

5A17t @@ A AANYT 1AAE AFE AZFE GEANA A2
12 moAAH APZFEA 113 m2 AF5A 101 me PFEFE B, 2
Adsoe G@MAA Z3n 17 mold AFFEA 230 m2 4P
HAAEol 213 mPLH 1,2xd HF HFETE GAMAA 1.5 molA A
HZERA 172 m2 157 mY AFEZE BHd.

281 AANYF IAEEE SAANA 2T 11 midA AEFEA
96 m= AR 85 mo AFEL HYT. 23dd=dE G-AAA
1.7 mol X AN¥ZEEA 231 m2 AFsd 4FZFo] 214 mA2d 1,2%
4 HE APEE GdMA 14 molM AYEEA 164 mE 150 m o
HAZELE 29

el 5A gdAY A12APE BF AR Sd/MA 1.5 melA
AQYQEE 168 m= 153 md AFZFE Hio.

A GdAY ANYTF 1IAEE AFE AEIE S—EMAA A2
11 molMd AFgZ2EA 101 m2 435 90 me] JFFLE 9. 2
AdxolEs @dMAA 2t 1.8 mollH ANYFEA 216 m2 FBFst
AAZol 198 mALe™ 1,23d BT AREE Gd@MNAA 1.5 moAlA Al
YZEEA 159 mZ 144 me AFEL BAc a2z A2AEF 134d
T dAMAA 22 11 molN APZFEA 92 m2 43 8.1 me
HAZL Byt 2adxoes SGAMAA 1.8 moAlA AFFEA 224 m
2 HFsld 4FZo] 206 mPeH 1,23d BF AFEE THEMAA
15 molA AYFEA 158 m2 143 me HAFEZE BAH.
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et AL SEAY A48 F HFE JEFEE GAMAA 1.5 m

AAX AYFEA 159 m2 144 me] YA =L B Y.

(2 HEg

2 AP E g MR 159 RAAA Y dx2E AEE ZAEY

T B 2594 BRE upe} go (29 35).

AL ddRY ANIT 1AEE AEE AZEFE G@dNAA A
g BT RAF 62NN ANYPFEA INMI Aol 145%9] HEZEE

B 99 mAEL 22.6%(84), 32.1%(94€), 45.3%(104¥)d c}.

¥ 25. AHE 159 ZAE FAAH ] e&ATUE HE&

Table 25. Survival rate on the exposure levels of the spat elapsed 15 days

after settlement

A YT & A g AE NS (vla]) NEg

Al 95 JHx 79 84 94 109 (%)

14 62 » 50 EQ 9 145

M o e 58 39 27 16 254

AR 7 5A12H 123 67 - 53 38 21 313

=3 2270 55 46 34 24 343

e : 50 78 30 %6

TAZE oaa 70 58 45 2 23 329

2P 65 » 61 3 18 277

AT a7 64 49 19 17 27

AN T T e . 56 35 % 359
R T ompa 7 56 47 35 2 30

12Pd 766 . 54 30 16 %45

7Aook 68 59 56 37 21 309

223 =o€ d-lMAA BIERASF 63MMAM AQYFEA 1670 M7}
Aol 254%9 AZEE EY. 48 SIAEL 404%(84), 255%(94),
234%(10¥)& Bo 123438 HF AETEL GAMAA 125744 A Q
Z8A 25712 200%2 AE=&E B
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Y HAE L 31.0%(89), 29.0%(94¥), 35.0%(10¥)% ot

agln AAEF 1AEESY] YEE AETE GAMAA AT 3
T B4 65MAANN AYFEA 184N 7L Aol 27.7% YEEE A
o 4y S|AME L 8.5%(8Y), 59.6%(9Y), 31.9%(10¥)M .

23 EolE BAMAA HEFEASE 754 AYFRA 174N
Aol 227%¢] AZE&E& EYY. ¥4¥ #HAE L 259%(84), 51.7%(9¥),
34%(10¥)8 2o 1,230 HFE AYEFEL GAMAA 140NN A EF
BA 35/0M2 250%9 AEE&ELE EJo. € sHAES 18.1%(84%),
55.2%(94), 16.2%(10¥)S1ct.

et A 3A1% gAY AN ET BT AESEE S-AAA 265744
A AYFE 6072 226%9] AFESL EAY. 4¥ FT dAELS
24.4%(8Y), 424% (94¥), 254%(10¥)% o}

5A1t BAAS] AAYT 1R A& 2AEA}E DA A
G BF BAF 67NN APFEA 214A7F do} 31.3%) AEES
B2 4y MALE L 304%(8Y) 32.6%(9Y), 37.0%(10¥)E E .

229 s GAMAA BEERS 70MAMAM AEFEA 244N
Aol 343%¢ AEE&L B 94d dHAES 19.6%(8¥), 26.1%(94),
21.7%(109¥)e 2o 1233 HF AT &L GAMAIA 13774 AA Al
ZgA 45AMZ 328% AELL HUT. ¥4 HAIELS 25.0%(849),
29.3%(9Y), 29.3%(108) . 23 A2NFT 1R Edxe HEE ZALZ
e GAMAA HZAG PYF B35 6aAANAM A-QFEA 2347 4
ol 359%9 HEEL BT W9 HAES 195%(84) 51.2%(99)
29.3% (109)4t}.

23l dxole GRMAA BEFEFE 7TURAGAM AFGFEA 2270A 7
Aol 31.0%¢ AZLEL BAY. ¥€4¥ HAE S 184%((8Y) 24.5%(9€),
265%(109)L B 123d HF AEEL GAMAA 13574 A A Al Y
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Fig. 35. Survival rate of the spat elapsed 15 days after settlement

on the exposure levels.
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ZaA 450A=2 335%¢ AEELEEL B 9¥ HAEL2 188%(8Y),
36.7%(94Y), 27.8%(104)4c}.

uebA 5A1% gdAge] A12AE T BE AEEL QA 27278 4
N AYFE 0/MANZ 331%9 AEE&ES BAY. Ud HAEL 20%(849),
33.0%(94¥), 28.6%(10€)%it}.

7AL GdAAY AP 1AEE AEE 2AEA}E SEMAA A
g HF B4 704N APEEA 20/ A7 Ao} 286%9] AL
B, €9 SAFS S 40.0%(8Y), 44.0%(94), 16.0%(10¥)Sl .

23 d ol GAMAIA HEREAE 70/MAAA APYFEA 2370 A7}
Aol 329%¢ AEE&EL B, €¥ HAMEL 27.7%(8Y), 404%(94),
64%(109)& B 123d HF AT EL GAMAA M40AAAM AFF
2A 432 308% AELL Bt ¥ sAEL 34.3%(89),
42.7%(94), 11.5% (104)At}.

agn AAYE 1AEEY AEE ZAEIE GAMAA AGT H
F FaE 664NN AYFEA 167HAIL ol 24.2%8] FEEE B
t}. 949 SALEL 24.0%(8Y), 48.0%(9€), 28.0%(10¥)SAt}.

23 A Eole GAMAIA FFRAS 68MAAAM APYFEA 21/HA 7}
Aol 309%9 AZL&EL BAT. 94¥ FHAELS 64%(8Y), 404%(99),
340%(109)2 Mo 1234 HF AELEL GdEMAA 1347 AAA A Y
Z8A 370A2 27.6%2] AZ&L RAY. Y94 SAIER 155%(84),
44.3%(99), 30.9%(10€¥)X o}

et M 7A1 dAAY A12A YT HE AEEL SGAMA] 27470 A o
A ANYEE S0MMEA 292%9 AE&E Rt ¥€49¥ HAE
24.7%(84), 43.3%(94), 21.1%(10¥)A+.
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o AEF 259 FId F A

1 A3=

Z AETE SN AR 254 FAAAY A AAE AT

E X 26914 2e ulg 2o (2 Y 36).

AT Gl AINETF 1AEE AT AEF ddMAA Zx
40 moAAM ANPFEA 225 mE A3t 185 me HFZFL Bt 2
Adzdes SRlMAMA 22 24 molA AEFEA 278 mE HF o
4 Eo] 254 mALH 1234 B B G-EMAIA 3.2 moll A A
FFEA 252 m2 220 mo HFEFLT B 23 AAETF 1x3d
T Gd8MAA 22 37 moAA ANYFEA 262 mB AAstE 225 m
o] 4FEZE BT 23 dxole GAMAIA 24 molA AIEFEA 289
m2 st GFFo] 265 mPL 1233 FF AFEE GANA
31 moAlA APEFEA 276 mE 245 me AFEL By

¥ 26. AR 254U BAE FA2AAY =EA0UNE PF=
Table 26. Growth on the exposure levels of the spat elapsed 25 days after

settlement
N =2 A9 7 2 (mw) PR,
Az d Hzx 79 8¢ 9g 109 (um)
3z d 40 8.8 1338 195 25 185
220d 24 7.3 182 248 278 254
AAE T+ 5A12H 12hd 4.0 72 12.0 16.4 219 17.9
(23) T o 23 70 166 232 241 218
N 45 125 167 190 147
24d 26 6.7 15.4 204 22.0 194
P Y 82 153 220 262 225
239 24 7.2 17.4 273 289 265
A2MP T+ 5AI2H 12hd 36 59 120 175 220 184
(L) C 2 23 75 158 241 253 2.0
7aq 1xd 38 53 132 171 19.7 159
22d 26 7.2 15.3 213 23.0 204
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Fig. 36. Growth of the spat elapsed 25 days after settlement on

the exposure levels.
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ek 3417 dd A ALY T BF AFEE GEMAA 3.2 mol A
NEZFaA 264 m2 232 me 4FEZE 2.

S5A1 @@ AAYET 1AdE AFE ZAEHRE SEMAA F2
40 moAl M ANYEFEA 219 m2 HAF3H 179 me HAFEL B4, 2
AAEdE G@AAA 43 23 mollM AFFEA 241 m= ZF3A
AgEol 218 mAes 12348 BF AFEE GAMAA 3.2 moll A Al
dF85A 230 m= 198 me AAEZE Y.
a3 ARAYET 1AdEE 9dMAA Z3: 36 molA AYFEA
220 m2 A3 184 me HAFHFE R0 2xdxdE @AMAA
23 molA AYFE8A 253 mE FFEHY JFZo] 23.0 mPLeY 1,23
d gHF AAze 9dlA 30 moAA APFEA 237 m2 207 me
AAZE BAch gekA S5AT @l A2AYTF FF 4FE ¢
AA 31 moAlA ANYFE 234 mB 203 me HFFE B

AL @d@3Y ANET 1AEE A5 2AEFAE @dAA dx
43 mol A AIEFEA 190 mS ARFSt 14.7 me] AHAAEL BAY.

229 2o GAMAA 42 26 mAA AFFRA 220 mE HF3
o AFZo] 194 mHLw 1,23d FF HYFEE CBMAIA 3.5 mel A
AYEEA 205 m= 170 me] HFEZE 24,

a8l ARANYEF 139 E SdAAA 3 38 molA AEEFEA
197 m2 A3 159 me AFFE B 23Adzd e FAMAA
26 mol A AYFEA 230 mB AFS AFFo] 204 myLH 1,2%
d P97 AREE 98MA 32 molAd ANYFEA 214 mB 182 mY
HAAE L B,

wetA 7A@l ALAPTF BE A= S-HA 34 molA
ANYFEA 209 m2 175 m] AYFE & B Y.
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2 B&EE

Z AgTE gddAM AR 25U HI A dxd AEE 2AEY
T X 2794 BE us 29 (2 37).

3A1 @A AANET 1AEE AEE ZAETE GAMAA A7
F BT FASF 43ANAN AYFEA 1278A 7 ol 27.9%9 HELE
BAG. €48 HAEL 9.7%(84Y), 67.7%(94Y), 3.2%(10¥)H o}

23zl GAMAA FEERF 60A A NPIFEA 1670471
ol 267 %o AEELEE HAY. € HAIE S 25.0%(8€9), 25.0%(%9¥),
41.0%(10494)& R 12349 HF PZEE&L G-AMAA 10374F A4 A ¥
FEA 28N 2 272%9 AEEEL B 98 HF AL 187%(@8
¥), 42.6%(9Y), 254%(10¥)4 .

g ARAYET 1AEES AEE AETE GEMAA A3 G
@ R AURAAAM ANGFEA AMIE Fob 220%9 FEEE BA
. 9 HAFS L 25.0%(8K), 21.9%(94Y), 46.9%(109) t}.

233 zole GAMAA FIEASF S5IMAANAN AEFEA 15HA7)
Aol 254%¢] AEEE EUY. Y¥ HAE S 31.8%(8Y), 20.5%(99),
364%(104)& Ro 1,23d HF HETEL T-AAA 1007/AANA A1 Y
ZF8A 242 24.0%9 A2EE BUY. 9 HAE LS 289%(8Y),
21.1%(94), 40.8% (10¥) c}.

et A 3AIT Gl A12AYTF T AELLS G-NAA] 20344
oA APYFEA S52HME 256%] AEEL BRI ¥€E HAES
23.8%(84), 31.8%(94), 33.1%(10€9)At}.

SA1 @AY AIANG T 1AEE YEFE ZAZETE BEAAA A
G HF FAS 46 ANAM AYEFEA SAAI Aol 174%] AELL
B 98 sALE S 105%(8Y), 39.5%(94), 18.4%(10%)4 o}

2 d ol GAEAMAA HFEAE SeMAAA AFFEA 11AA
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Aol 196%9 AEEEL BT 94¥E SAELS 400%((8€), 33.3%(%94),
111%(109)& 2o 123d HF AZE&L GAMAA 10270 N M A Y
ZEA 19742 18.6%9 AEZEE BAY. 9¥ IAIEL 265%(849),
36.1%(949), 14.5%(10¥)% c}.

283 AP 13RS A& ALAFE SEAMAA HAT H
F B 47NN APEEA 1AM Aol 234%2] AEEL B2A
th. 9 BAME S 222%(8Y), 22.2%(9Y), 30.6% (104) % }.

221dEole GAMAAN BF BRAE 3MAANM NEFEA 18/4A7}
Ao} 286%9 AELEE BAY. €Y HAEL 200%(8¥) 28.9%(9%),
333% (10€)& B4 1233 JF &L QA/NAA 1107A4M M A7
ZF3A 29712 264%) AE&EE BAY. ¥94d BT HAEL 21.0%(8
4), 25.9%(949), 32.1%(10¥)% .

¥ 27. AR 25Y A AR xFAAWE YEE
Table 27. Survival rate on the exposure levels of the spat elapsed 25 days

after settlement

Al 7 & Al Y A& A4 () pEG
A 95 Hx 79 89 og 109 (%)
12hd 43 37 34 13 12 27.9

3413
23hd 60 56 45 34 16 26.7
AP F 5A12H 1213 46 34 30 15 8 174
(=3 221d 56 49 31 16 11 196
12hd 41 35 31 17 10 244

7AI13
2z2hd 60 54 40 22 14 233
12hd 41 39 31 24 9 22.0

A

2z 59 54 40 31 15 254
A2A BT 5AH 1213 47 38 30 22 11 234
(ol 2) 22pd 63 55 46 33 18 28.6
12pd 45 39 30 20 10 222

TAI3E
2214 57 49 36 21 14 24.6
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el 5A1% SdAY AL2NETF BT AETEL GAMAA 21274
oA AYEEA 48MAMEZA 226%9 HEEEL R €d dAES
23.8%(89), 31.1%(9¥), 23.2%(10€¥)H}.

TAIT SAAY AT 1AEE AEE A AT D>AMAA A
D BFE RS 4NN ABFEA 100 A7E Aol 244%9 AEEE
Bgch 99 AL 12.9%(84), 45.2%(94Y), 22.6%(10¥)A }.

2xd xole GUMAA FEFEFSE 607N AYFEA WAAT
Ao} 233%9 AZEL B, 948 MAEL 304%(8Y) 19.6%(94),
37.0%(109)& 2o 1234d HF YT &L TAMAA 1010 A A A
Z8A 24MMZ 238%9 AEZLEEL B 94 HAIELS 234%(89Y),
41.6%(99), 19.4%(104) R c}.

a3 ANYT 1AEEY AEE XAZFE QEANAA HAG H
T FAF SAANANN AFFEA 1070 %) 7} Ao} 222%¢9 AWZLEL HY
th. 28 AL 25.7%(8€), 28.6%(94), 28.6%(10)S t}.

233d sl SAMAA BFEASF S7TAMAM AFFEA 14AHTL
Aol 246 %S AE=EL Rt €Y HAEE 302%(8Y), 34.9%(94),
16.3%(109)& 2o 12xd HFd AZT &L GANAA 10274A AN AE
F8A 24MAZ 235%9 HELEE B Y HT HAELS 282%(38
), 32.1%(94¥), 21.8%(10¢¥)A t}.

wetA 7A ddAA A12A P FF AE L SAMNA 2034 A
NA AYPZEE 48MAZAH 236%8 AZLEEL EAd. ¥4dE HAES
25.8%(84Y), 36.8%(9€¥), 20.6% (10¥)H}.
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Fig. 37. Survival rate of the spat elapsed 25 days after settlement

on the exposure levels.
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2 1

z2ode ARFAA AP ¥R5r FAHE FPFo2 o FE
B Ak ed JEF FAwo] A TSR RAAHAY 2717} of
LAY o 3 =2AUe BAFLE oFaE Aol BIF 4
AL BE AEE oD $FFZL AAE £ A=A LINAs
‘95. 10. 18U RE ‘97. 10. 17U A 2742 AWTFAA 3, 5 7Y ©
A4 ARE 7,15 259 ATY FAAYE Yo 1L7](7~109)
AT AN AN wAAY FAHE e 2ok

1) BAZ= XA
ARFE 749 (1.0 m~1.6 m)d 71NF HFFL 32167 m)
>5A17H15.2 m) >7A1(134 m)E olRyew €8 AT 34418 m)
>5A17+(3.80 mn) >7A1H(3.35 m)EL 2 ZAIEHAG. ARF 154 E X
(1:1 m~18 m)d 713F HAFEZL 3A3H16.6 mn) >5A1ZF (15.3 m) >7A%
(144 m)E olfen €48 AAF}E 3A1(415 m) >5A(3.83m) >7A 7
(3.60 m)EL2 AIHUT. AEXE 259 RAXH(23~43 m)d 7I%F A
AZ e 3A7H23.2 mn) >54124(20.3 mn) >7A1H(175 m)EolHew 9E AF
= 3A1 (5.80 mm) >5A]3H(5.08 mn) >7A|3H(4.38 m)E L2 XAMH AT
AAE ZAEH A A120Me 2ol RAXHY HJFE=E HEF
AALdFd FAKCl =2ANHY FEe dAZ wHET o =F
Aol AW AFL JAHL FE&FE AT & A2 AHUW
(¥ 38). €49 AAFL Ax GAA BRI Z7d ¥FHAN =F
Al7He] F,eol wel 2PsE Aoz AHJD. gt g Eo)
(=&A3)7E 4P e AEF @ FUAc wa (B AL
g ) dAFoE A vddL AAsEe Aol AFAAA Azt 2
Aoz ZAEHAG.
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Fig. 38. Growth on the exposure levels at each elapsed days after

settlement.
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@ xeATdE AE2L& 24

ARF 79 RAAHY =2ATAE AZTEL 3ATQ26%)< 5413
(29.5%)< 7A A (320%)x 22 =&AL BEFE AE L] A AH
o] AF= TAE wdE JdEIRYH.

AMEFE 159 B3 =FARUE AELLE 3AR(2B3%)< 7/
(292%)< 5AAB31%)c L2 EAFHO 5A1% G A /M3 & AE
&8 By

AEF 259 R} =2ANUE AESEL 5A(226%)< TAZ
(23.7%)< 3A1H(25.6%)c 22 &AL &L AL dRAAZANA M7 =
< AETE&ESL 2.

e ANdY A& 2AETY 7Y AEEY A =8B 2SS
AL AQAHD BEEol Fllste ALz A HYLw, 159 F A
3 GA =&ALl FL AL GAGNA HEEO] @A FAEHO AR
* 7~15¢ AFHE &3 1.0~18 m9 ANE k= FAUo] 5~7ATS 1
g addel ddste Aol v Aoz AFHNUG.

T3 AHEFE 259 ol A" 243 23 m~43 m o ti AT X
E 1x2 9l HoE ALY Axg GdFAA Edo] udF 3
Aoz yegd (¥ 39).
et AEF Fo P AAZY) 43 R =EATUE AEE =
Ab A3 E 28 R ARF A3 dFU @2 odAHASLE I
Zol ¥ HEYol Fslan wid=2 AR IS 4ol g4 2AF AAE
Ao I HFYol G Aog TAEHUG.

agnzs ¥ ARG dMe gol +FF2 FEE A 127 B
& AMEF 7~10¢ oW EAAHI 1.0 m~15 mPEY of 7AL A
ez A ddd dste Aol AFAAz AW AEE ¥z AN
HQ Y olgln AAEHY =3 QGAAJNE st AE G 25 o
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Fig. 39. Growth and survival rate on the exposure levels at each elapsed

after settlement.
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A LRAFY FAFNAE 42 30wl 2V AAe AL ddYe=
&7l Aol uHFHY Aoz AFHJL U TG, 4FEIA HA
Z, FARY HAAF ST E LY F224 LA AE2A H
o] AzAA Wyo] otvictn #TEd.

(3) € HAHE AL
AEF AFALdSso B =2ATUE, 48 7 HAES & 2844
9} o] 7d EAAM= 8Y 274% ~33.3%(31.2%), 99 351% ~48.8%
(42.4%), 109 154% ~268%(21.5%)2 A H 7T 94 >8¥ >10¥ T2 1
(B)F&71 slAE o] =3id.

¥ 28 AE ARAFo) ©E x&AAUE - 4E BT HAAE(%)
Table 28. Monthly mortality on the exposure levels by elapsed days after

settlement

= & A Oz
g % 3AIZE 5A13 7A13E
T 8 99 1090 8y 99 109 8¥ 99 109

79 33.3 488 15.4 33.0 35.1 222 274 434 268

15 244 424 254 220 330 286 247 433 211
25 238 318 3.1 238 311 232 258 36.8 20.6
3 275 418 2.9 265 332 246 259 414 228

¥ Guold Y GAFAIANFE )Y FAHAML 74 FRAR B4
29 HAE S 8¥W 25.0%, 9Y¥ 44.2%, 1089 231% 2 A12ANEF+ 4 2L
949 >84 >1098 £o2 I F&7ld FHAEe] . a2y 159 ¥ F
e 89 22.0%~24.7%(24.5%), 99 33.0% ~43.3%(39.6%), 10¥ 21.
19% ~28.6%(25.0%)2 A HT 949 >10¥ >8¥ ¢£2o2 FAHAUL.

-142-



W 25 R3] JA 84 23.89% ~258%(24.5%), 94 31.1% ~36.
89%(33.2%), 10920.6% ~33.1%(25.6%)=4 BT 94¢4> 104> s¥Y£o=
ZAIE Y] 127 995 slAbEC] ZMFER AL 74 FARES @koy
109 A&l 89 dAlE B & AL ARF 15~25¢ AAEFE Y
Ao 277t E4E 1L 4 Fdo 4% SARTOE §H] AHUH %
ghol % A o @sko.

oheba R AR 277t A &4 E 127 #dEd FRARA =275
245 §47) B 9L Folo} YRz AsdT
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4. M29o dgto] o5 GANY TA

wdge @Rl 22 g AL2ANYTY 54 AN AE
F AT 948 $AANE dAdes 4, 3, SURE Uro gy T
27 wAAR F ML(FERA EF57 ©d Fad sard Pud
o 4e)o] 4Egd AL 4%E AFAD

ZAPE S AAVE FAD AZAGREZ FAY ALY T(LF)
st AAL g9t YAWRE)Z AS93 A2AFFE )N 2z 1%
@ 87Q, 23bd 90Ye) WAV F 2AE W AL WHt £3
Hzg B dAETe FRBAS EYSAT

Hes 23e 2t NPT BAZAYG HEo] F2A HitEo] ARG
SeRo A MY $2¢ 2PRYT. 23 AEY J1e R YRAT
Mqeeo Wt nlAE Y& Bosy] Astel 44 JNY S4B E A=
2 olgsigen, 0 AF/E H 297 F 30014 HE uheh 2l

29 AgTE - A=d - 48 %
Table 29. Monthly water quality at the experimental sites, 1996 and 1997

A g YT e
ax 7 He FL ux} e & #a}
78 239 23.2 0.7 25.1 3.4 1.7
89 27.6 273 0.3 279 26.8 11
1xpd 94l 255 249 0.6 254 25.9 04
10% 218 21.1 0.7 220 21.5 05
B3 247 241 06 251 242 . 09 .
78 239 23.6 0.3 229 2.5 04
8 25.5 251 04 25.2 24.6 0.6
2z 99 25.3 25.0 03 248 24.0 0.8
109 221 219 0.2 219 21.6 03
B 242 29 03 27 B2 . 05 .
74 239 234 05 24.0 23.0 1.0
8¢ 26.6 26.2 04 26.6 25.7 0.9
Ha 99 254 25.0 04 25.1 24.5 0.6
109 220 215 0.5 220 21.6 04
Bt 244 24.0 04 244 23.7 0.7
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¥ 30. 44 - 44 A
Table 30. Monthly weather conditions, 1996 and 1997

71 ¥(T) 4 z %
: : - Bes(C
1y iz ek i) g RO
% 97 B % T HAE % T WEF % 9 HE % ¥ ¥F % 9 U7
7 B6 U5 U1 1 T4 V3 N2 20 A6 1975 147 1761 46 A5 36 269 271 270

8 264 258 261 02 289 86 B7 B2 25 414 269 237 %85 489 537 311 285 298
9 7 21 24 264 261 263 195 189 192 260 2064 2062 52 553 53 B0 49 250
10 177 181 179 21 B0 26 144 142 143 1436 1579 1908 627 686 656 189 202 196

HE 26 26 26 265 264 265 197 196 197 7875 739 7568 53 518 536 255 252 254
(d713d #528)

7h AlgTE, 454, 948 Heuy
(1) A 1 A+

1Atz @@L F PF 71L& 226T(7Y 23.6T, 89 264T, 99
227C, 109 17.7T), =X 7875 hr(74 197.5hr, 84 241.4hr, 99
205.0hr, 104 143.6hr)A2om, HF 42L& 247C(7¥4 23.9T, 8« 2767,
94 25.5C, 1049 21.8C)2 &3¢ WAE 06T(7Y 0.7C, 84 03T, 9
¥4 06T, 104 07C)8 Bt 233 o4 7| 4ddAM 23E AWk
2= HoE 08C(7¥4 -3.0T, 84 -35T, 99 05T, 109 29C)7} &
yig=3

229 9] AS GAdIT F FFE 7L 226CT(7Y 245T, 84 258T,
94 2217, 104 18.1T), YA 723.9 hr(7¥ 154.7hr, 89 205.9hr, 94
205.4hr, 109 157.9hr) o, HYF H &L 242T(79 239T, 849 255T,
94 25.3T, 109 221T)28 39 ®R}E 0.3T(7Y 03T, 849 04T, 9
¥ 03T, 109 02T)8 EQd. ad 3z A4 7IAddA 23 E AHL T
BotE 1.0C(79 -3.2T, 84 -3.0T, 94 04T, 109 1.9C)7} ko).
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F}E 1,23 @AM F HFT V1L 226T(7¥ 2417, 8¥ 261T, 9¢
224C, 104 179T) ¢ A% 7558 hr(79 176.1, 8 223.7, 99 205.2,
109 1508)M e, 123d HF ML 244T(7¥ 239T, 8% 266T, 9
¥ 2547, 109 2207T)2 #2749 Hxe 04T(749 05T, 89 04T, 9
4 047, 104 05T)8 EAY (29 40).

oA 7l3didlA F3E AWLE BoEe 10TC(7€ -31T, 89 -3.27T,
94 04T, 109 24T)7} A JEersc.

()
0
»| G
m 3
24 o
2 3
2
®
» |
% —
» . .
7 o8 o 108
= A 4
| s -4 |

39 40. AANYETY G F23 429 vz
Fig. 40. Annual comparison of water temperature and terrestrial

heat in 1st experimental site.
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20 Al 2 ANYF

19T Sd7% F BT 71L& 226T(79 23.6T, 89 264T, 9¥ 22.
7C, 109 17.7C) 4 A1t 7875 hr(74 1975, 84 241.4, 99¥ 205.0, 109
1436)9on, P& ML 251T(7/ 25.1T, 84 279T, 949 2547T, 109
220C)2 39 Hae 09T(7Y 1.7C, 84 11T, 99 04T, 109 0.
5C)& B
agxn oAF JAddA FFE AWLE Huoe 04TC(7Y -18T, 84
-3.2T, 99 047, 109 3.1T)7} ¥t

2359 H$ G-/L F HF 7l 226T(7Y 245T, 84 2587T,
94 2217T, 10¥ 18.1T), A=A 7239 hr(79 154.7, 8¥Y 2059, 94
2054, 109 157.9)2on, B 42L& 23.7C(7¥ 229T, 849 25.27T, 94
248T, 10¥ 219T)2 L3749 Ha+E 05T(7Y 04T, 84 06T, 99
08T, 104 0.3T)& Rt
agn oA J4dAA 23Y Ades BHoE 15C(7Y 42T, 84
-3.3T, 949 -017T, 109 1.7T)7} 2ot

}W 1,22 G-UIL F HTE J)LL 226T(7H 24.1C, 8¥9 26.17T, 9¥¢
2247T, 109 179T), Y A% 7558 hr(7€ 176.1, 84 223.7, 99 205.2,
109 1508)How 1239 HF 42L& 244T(7¥9 24.0T, 84 266T, 94
251TC, 109 220T)2 439 HaE 0.7C(7Y¥ 10T, 84 09T, 9¢
06T, 104 04T)& HAT (28 41).

g n oF AU A FHE 293 HE ARLE Boe 1.0C(7Y
-3.0C, 849 -32T, 94 01T, 109 24T)7t @A Ve
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™ 8al o4 108
= A i
| ——g ——q2 |

39 41 AP TS A= 23 429 v
Fig. 41. Annual comparison of water temperature and

terrestrial heat in 2nd experimental site.
U A9 ARG d5ol tE RAANY $£38 AEE
(1) AEF 74 BAE FFAAH
gdZe gAxH] TE AL2A YT SAL DA ARF 7Y

ADE 2R GG F Aol EFAe AEFL A I
& ZAE AAE E 31, ¥ 32614 BRE ue 2o
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eh A 1 APF

1G] SAXNN 43 AFHZLL 367%AZ 60N> F 22
MA), 4d AEE&L 84 (78.3%), 94 (61.7%), 108 (75.9%)8 ZAIH YL
A AL 99 (474%) >89 (34.2%) > 10U (184%)E 2 bElNTH,
FeHE AFAZE 21.7% (AR 69N> F 1574M4]), €8 A =& 8¢
(65.2%), 94U (68.9%), 10¥(48.4%)2 =ZAl=en LY AL 84
(44.4%) >10¥9(29.6%) >9¥(25.9%)c 22 JEMT).

HE2RAME AZAZE 304% AR S6MA>AZE 17/04), 98 4=
& 8U(821%), 9U(60.9%), 10U (60.7%)2 ZAIH U™ YE HAEL 9
2(46.2%) >109(28.2%) >89 (25.6%) €22 ettt

21z HE AEHE H{FAEEL 351%AHZ S57MA-HF 2090
A), AEPEEL 84(73.7%), 94 (78.6%), 104 (60.6%)2 ZAIHY e ¥
H AN 89(40.5%) >109(35.2%) >94(24.3%)E .2 VE R 23
BE AFTAEZE 268 %(AR 7IAN-HFF 190M), 48 A& 84
(81.7%), 9U(67.4%), 10¥(57.6%)2 =AlHAen WE A& 8Y
(42.3%) >94€(30.8%) >10¥(26.9%)c 22 Ve,

F2RAME AFAZE 275% A X 51A-AF 1491A), €44 =&
84 (80.0%), 9U(60.0%), 10¥(58.3%)2 ZAIHRA2n UE srA&L 99
(43.2%) >89 (29.7%) >10¥(27.0%)c 22 Yo,

W 123d B AEF JAFAEEL 3BI%(FHE 1174 -HF 42
AA), 48 &L 8YU(76.1%), 9¥(69.7%), 104 (67.7%) 2w, ¥d o
AHES 894 (37.3%) >9¥€(36.0%) >10¥(26.7%)& 22 Uelgt. F3 R
HAFAZEE 243 %(HZX MOMN->HF 34/44]), 28 A8 8Y(67.1%),
99 (68.1%), 10¥(53.1%)Nem, €E FAELS 8Y@434%) >99.109
(28.3%)& o2 ‘hEbNT
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3L A WNNET AxE - 4 4E € HAE
Table 31. Survival rate and mortality of the spat elapsed 7 days in 1st

experimental site

TYEETL
5z 5 5 04 4z
P ;é ~
A T L

F % F % F % F % F B F % AL MR

13bd 60 47 783 13 342 29 617 18 474 22 759 7 184 367 38
A2 23d 57 42 737 15 405 33 786 9 243 20 606 13 352 351 37
AA 117 89 761 28 373 62 69.7 27 360 42 677 20 267 359 75
12 69 45 652 24 444 31 689 14 259 15 484 16 296 217 54
22 2309 71 49 817 22 423 33 674 16 308 19 576 14 269 268 52
27 140 94 671 46 434 64 681 30 283 34 531 30 283 243 106
1309 56 46 821 10 256 28 609 18 462 17 607 11 282 304 39
#2 2xd 51 40 800 11 297 24 60.0 16 432 14 583 10 270 275 37
A7 107 86 804 21 276 52 605 34 447 31 596 21 276 290 76

¥ 32 Al 2/ 4= - €8 4F € g
Table 32. Survival rate and mortality of the spat elapsed 7 days in 2nd

experimental site

; q ¥ %’Eﬂ%ﬁ%‘ﬂﬂ*} , )
s ] x § 9 10 2
TeUUEY wa.YEs  WNE AEE ANE A% ANE
% F % ¥ % ¥ % % 2 % AZg YA
3 65 M3 46

Az 234 72 49 681 23 500 36 735 13 283
A4 M2 105 39 37 402 63 600 &2 457 132 %
144 70 53 757 17 386 31 585 2 500 26 839 5 114 71 4
22 249 65 45 692 20 455 29 644 16 364 21 T4 8 182 R34
A7 135 98 726 37 421 60 612 38 432 47 783 13 148 348 88
139 76 62 816 14 264 30 484 32 604 B 767 7 132 304 53
2 249 55 41 746 14 359 29 707 12 308 16 52 13 33 91 39

A4 131 103 786 28 304 59 573 4 478 39 661 20 217 298 92

i
4 70 56 800 14 304 27 482 29 630 24 889

26

50
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StERAME HAFAZE 29.0%(HX 1070 ->HF 31744]), 948 BE
& 8% (80.4%), 94U (60.5%), 109 (59.6%)F o, ¥d AL 99 (44.7%)
>89 108 (27.6%)¢ 22 A} H AT (2Y 42).

100

&0 —— A
- ——- 818
2 of
op
Bl

2}

0 N

] o 108
= a4 A

3d 42 AAFT AEF 7d TR 38 A&
Fig. 42. Survival rate on the collector part of the spat elapsed 7

days in 1st experimental site.

¢ A 2 ANEF

1A AN FEFH JAFAEEL 343% AR 70 -HF 24
AA), €48 AELEL 84 (80.0%), 9¥(48.2%), 104 (88.9%)8 ZAlE QL v
4y HALEL 9Y(63.0%) >8¥U(304%) >10¥(65%)c o2 VeI
2R AZFYEE 371% (A 70A-HF 2670A), 942 4= & 84
(75.7%), 99U (58.5%), 10U (83.9%)2 =ZAlFFon LE AL 99
(50.0%) >8¥(38.6%) >10¥U(114%)& 2 JVEINT. SFRAMNE AF A
& 304% (3 76/MM->HF 23744), ¥4E Y& 8Y(B16%), 94
(48.4%), 109 (76.7%)2 ZAlHALow HUE HAEL 94U (604%) >84
(26.4%) >104(13.2%)& 22 VeI

2= By AFH AFAEZEL 361% (A= TVIAN-HF 2670

-151-



), 4¥ AT LL 89 (68.1%), 9¥(73.5%), 10¥(722%)2 ZAIH Ao H
LY AL 8Y(50.0%) >9¥(28.3%) >10¥(21.7%)¢ 22 e
F2RE AZAEE 323%(AZ 650N -HF 2174]), €48 AZEE& 8%
(69.2%), 9% (64.4%), 10¥(724%)2 =ZAIHAen YE dHAELS 8Y
(45.5%) >9€(36.4%) >10¥ (182%)¢ 22 UE Rt dFHANE AFA
ZE 291%(AZ S5AM-AF 1670A]), Y8 A=E& 8YU(746%), 99
(70.7%), 109 (55.2%)2 =ZAtHden YE HAES 8¥(359%) >109
(33.3%) >9¥4(30.8%)c 22 e

8 123 HF 2R HFAAEEL 352%RAR 14271 ->HF S0704), ¥
W AZEEL 89(73.9%), 9€(60.0%), 109(794%)5cuj, ¥4 WAL 9¢
(45.7%) >8€(40.2%) >109(141%)¢2 2 YYD FFHE JAFAEZS
34.8% (A= 135/hM->AHF 4771A), €948 AEE& 8Y(726%), 9¥(61.2%),
109(78.3%) 21, 4d BAELS 98 (43.2%) >8Y(421%) >10¥(14.8%)
Fo2 Yeytd. SFFRoAME AFAAETE 29.8% (A X103 F39MA),
AHAZE 8Y(78.6%), 99U (57.3%), 109(66.1%)Q2on, YE vAE&L 99
(47.8%) >8¥U(304%) >10¥(21.7%)E 2 XAHUD (2 43).

100

—— A8
—— B
—a— 85

HEG(%)
8 &8 8 8B

o

| ol 108

= A 4@

O 43, ARAET AEF 74 BRI £53E S
Fig. 43. Survival rate on the collector part of the spat elapsed
7 days in 2nd experimental site.
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(2 HEF 159 R 2=
gAY §Fx0 ARF 7d FAALIY FUF G NPT AR
F 159 AIE FRAAA] EA7L F HLo| Ry HE&d 0
Ae YTE AT Ay B 33, & 3404 B uig g,

eh Al 1 AFF

1AEEe GAAN F3H AFAELL 314% AR 70/ -HF 22
MA), 48 AEE&L 89 (84.3%), 94 (66.1%), 10¥(56.4%)2 ZAIH Yoo
4 MAEL 99 (41.7%) >104€(354%) >8¥U(229%)& 22 eIt}
FEFHE AFAEE 313%AZR 7MA-AF 21744), €8 H=§& 89
(791%), 99 (71.7%), 109 (55.3%)2 ZAIHUon U¥ AL 109
(37.0%) >9€(32.6%) >8Y(304%)& o2 e,

HFRANE HAFYEE 324% (AR 68/1M->AF 22704]), €48 A=
& 8U(75.0%), 99 (62.8%), 109(68.8%)2 ZAIEQRom U HAEL 9
A (41.3%) >89 (37.0%) >109€l(21'.7%)—¢-3§ byt o}

E 33 A NPT d=E - 4 A ¢ g
Table 33. Survival rate and mortality of the spat elapsed 15 days in 1st
experimental site

TREEEL
_ 3 2 G 5 14 i 2
2 Yy
T8 ONEY war WET W ARE R AEE R

F 0% F % F % F % F % F % AZE AN

144 70 59 843 11 229 39 661 20 41.7 22 564 17 354 314 48

4% 249 70 47 671 23 511 33 702 14 311 25 758 8 178 357 45
44 140 106 75.7 34 366 72 679 34 36.6 47 653 25 269 336 93

13 67 53 791 14 304 38 717 15 326 21 553 17 370 313 46

32 W3 70 46 657 24 522 34 739 12 261 24 706 10 21.7 343 46
&4 137 99 723 38 413 72 727 27 294 45 625 27 294 329 92

1Id 68 51 75.0 17 37.0 32 628 19 413 22 688 10 21.7 324 46

#% 24d 68 42 61.8 26 542 29 691 13 271 20 690 9 188 294 48
A4 136 93 68.4 43 457 61 656 32 340 42 94

689 19 20.2 309
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B 34 A 2AET dxE - 48 A 2 HARE
Table 34. Survival rate and mortality of the spat elapsed 15 days in 2nd

experimental site

4 4Z 2 A
z 84 94 104 3
3 ATE AAE 4EE e

A4

¥ % % % 3 % F % 3
1xd 656 59 908 6 143 35 593 24 571 23
A% 2zpd 70 52 743 18 391 40 769 12 26.1
2A 135 111 822 24 273 75 67.6 36 409

1x1d 64 56 875 8 195 35 625 21 51.2

Z% 23d 71 47 662 24 490 35 745 12 245
24 135 103 76.3 32 356 70 68.0 33 36.7

1x}d 67 57 8.1 10 233 34 597 23 53.5

3% 233 71 45 634 26 531 30 66.7 15 30.6
AA 138 102 739 36 391 64 628 38 41.3

F % & AN
65.7 12 286 354 42
600 16 348 343 46

629 13 265 310 49
643 25 278 333 90
706 10 233 358 43
733 8 163 310 49

719 18 196 333 92

ERRERBSER

23529 AL AR JAFAHAEEL 35.7%(HZ 700> F 2570 4),
H4E AELL 8Y(67.1%), 99(70.2%), 109 (758%)2 ZAIEHU oo A4
HALE S 89 (51.1%) >9¥€(31.1%) >10¥(178%)& o2 YEetyt. $2
E HAFAEE 343%FHZ 70MM->HF 2478A]), 4 AEEL 8Y(657
%), 94 (73.9%), 104 (70.6%)2 ZAIH UL Yd HAHE LS 849 (52.2%) >
99 (26.1%) >10¥(21.7%)& 22 JEIST}.

SEEAMNE JAFAEE 294% A X 68/MA-FF 20/1A), €8 A&
& 8%(61.8%), 99 (69.1%), 104 (69.0%)2 ZAIHJen ¥ HAE S 8
4 (54.2%) >99(27.1%) >10¥(18.8%) 22 JErytTh,

I 1,2z HTE FEH HAFAEELEL 33.6% (A= 140MA->HF 4774
A), 48 WE2EL 8Y(75.7%), 9Y(67.9%), 109 (65.3%)Q 21, ¥4¥d HA}

L 8Y 949 (36.6%) >10¥(269%)c2o.2 UENY. F5HE HFHEE
329% (A 1370A—>AF 45/04), 98 V2L 89 (72.3%), 9Y(72.7%),
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104 (625%)Hom, €8 A& 89 (41.3%) >94¥- 104 (294%)FE2 2 Y
B} 5t o}

J2RAME AFHAEZE 309%(HF2 136-0HF 427h4)), AENZE 8
U (68.4), 94U (65.6), 10¥Y(68.9)Hom, UAMALE&ES 8YU(45.7) >9U(34.0)
>109 (202)£ L2 ZAH AT (T Y 44).

—— 48
ot —— 38
-85
2 ot
[ ]
-
m -
0 N
8% o 108

= A 42

I 4. ANET ARF 159 FAAfe £3E JEE
Fig. 44. Survival rate on the collector part of the spat elapsed 15

days in 1st experimental site.

& A 2 AYF
1A GAAN FF3HE AFYTEL 354% (A2 65/MM-3F 23
NA), 48 AEEL 84 (90.8%), 9Y(59.3%), 104 (65.7%)2 FAIH AL H
A AL 99(57.1%) >10¥(28.6%) >8H(14.3%)& 22 eyt
FZ2RE JFAEE 359%(HFR 64/ -HF 23704)), 942 A= 8
U (@B75 %), 99 (62.5%), 104 (65.7%)2 ZAIH Ao n U HArALgEL 99
(51.2%) >10€¥(29.3%) >8U(19.5%)&c o2 e},
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Ad2BAdME AZAHZE 358%(HA2 70A-AF 24741), 48 =
£ 8YU(85.1%), 9¥U(59.7%), 104 (70.6%)2 Z Al Yo ¥ HAIEL 9
A(535%) >89 - 108 (23.3%) €22 YEe .

231 A2 AL AR AFTAYAEZEL 3M43%FX 70MA-HF 2470
2), 48 AZLL 8Y(74.3%), 9¥(76.9%), 10¥(60.0%)2 ZAIH AT
AdY HAIES 89(39.1%) >10¥(34.8%) >9¥U(26.1%)= 22 e
F2REe AZAEE 310%AX 7IHAAN-HF 2274]), 948 4F8 8%
(66.2%), 9¥U(74.5%), 10¥(62.9%)2 ZAIHAen U HALL 849
(49.0%) >109(26.5%) >9¥4(24.5%)E 22 YvEN.

FE2RAME AFAEZE 310%AZX 7TI/RN-AF 2244]), €948 A4 E
& 89 (63.4%), 99 (66.7%), 10¥(73.3%)2 ZAlHJon H4d wALEL 8
24(531%) >9€(30.6%) >109(16.3%)& o2 Vet

FH 1,23 PF AR AFYTEL 48%(HE 135WM - F 477
), dE AEE& 8YU(82.2%), 9€(67.6%), 104 (62.7%)N 25, ¥4¥ HAE
< 949 (409%) >104(31.8%) >8H(27.3%)& o2 Elstt.

ZFZ2RE AZTAEE 333%(AX 13570 ->HF 457]4]), 948 =8 8Y
(76.3%), 94 (68.0%), 104 (64.3%)2m, Y AL L 9¥4(36.7%) >8%
(35.6%) >109(27.3%)c o2 JEg.

AEFENME AZFAZE 333%(FX 138> F 4671H), €8 A=
& 8€¥(73.9%), 9¥(62.8%), 10¥ (71.9%)A o™, €W HAILL 99 (41.3%)
>89 (39.1%) >10¥8(19.6%)&E 22 A AT (2 Y 45).
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—a- 8}3

YEg(%)

8 o 108

= & 49

3" 45 AAET MEF 159 RRAA £3E 2L
Fig. 45. Survival rate on the collector part of the spat elapsed 15
days in 2nd experimental site.

(3) AHEF 25¢ ZHE R4
SR gFzH AR 7Y, 159 FAFHEH FIT F AP TN
AEF 25U AL BRI ST F HLo] RAAN Y=L
n e Y& AT AHRE E 35 F 3694 HE uvls}l o),
eh Al 1 AYF
1AExe GAXNH FFH AFPZEL 205% (A= 4AMN-H3F 97)
A), 48 =& 84 (68.2%), 9¥€(50.0%), 10¥ (60.0%)2 ZAIE Yo W
U MALE L 99 (429%) >89 (40.0%) >10¥(17.1%)eL 2 JEYT. F
FHT AFAEE 174% 3z 46703 F 87A), 42 BT & 84
(65.2%), 9¥U(50.0%), 10¥(53.3%)2 ZAIF o™ U¥ DAL 8Y
(42.1%) >99(39.5%) >109(184%)& o2 }EIT).
HFRAME JAFAEL 21.7% (A2 467> F 107]4]), 48 A=
& 8¥(50.0%), 99U (65.2%), 10¥(66.7%)2 ZAlHYon d¥ AL 8
4 (63.9%) >9€(22.2%) >109(13.9%)& 2.2 e}

-157-



E 35 Al IANFET 4z - 4 A& 2 A
Table 35. Survival rate and mortality of the spat elapsed 25 days in 1st

experimental site

— TYEELL
T i I | S N
uis  AEg AAHE HEe AAE Azs e
A e e A S I B A T L
12 4 30 682 14 400 15 500 15 429 9 600 6 171 205 35
A% 22 d 57 42 737 15 349 23 548 19 42 14 609 9 209 246 43
27 101 72 713 29 372 38 528 34 436 23 605 15 192 228 78
12 d 46 30 65.2 16 421 15 500 15 395 8 533 7 184 174 38
Z& 223 56 31 554 25 556 16 516 15 333 11 688 5 111 196 45
A4 102 61 59.8 41 494 31 508 30 361 19 613 12 145 186 83
46
64

1zPd 237500 23 639 15 652 8 222 10 667 5 139 217 36
2 234 40 625 24 471 19 475 21 412 13 684 6 118 203 51

24 110 63 573 47 540 34 540 29 333 283 676 11 126 209 87

2399 BE ASH JFAELEL 246%(AX 57MA-HF 1474 A),
Ay Y& 8U(73.7%), 94 (54.8%), 108 (60.9%)2 ZAIE AL U
WA & 99 (44.2%) >89 (34.9%) >10€(20.9%)& 22 e
FZ2RE AFAEE 196%(HR 5671 -3F 1171A), €8 A EE 8¢
(55.4%), 9€(51.6%), 10¥(68.8%)= =ZAHULH Hd HAEL 8%
(55.6%) >994(33.3%) >10¥(111%)c22 Yeyt. &dFRdMs HFA
Z28 203%(F3= 64NMAM—->HFF 1371A), € HEL 8¥(625%), 9¥
(47.5%), 10¥(68.4%)2 FAIHAULH ¥dE HAEL 8Y(471%) >94€
(41.2%) >109(11.8%)& 2.2 e o).

T8 122 PF AEE AFAEEL 28%AX 101A4AA->HF 234
A), 48 AELL 8% (71.3%), 9¥(52.8%), 104 (60.5%)F o5, ¥4 =HA}
£ 99(43.6%) >8Y(37.2%) >10¥(19.2%)¢ 22 UERY. F3H= F
ZAHEL 186%(AX 102N —-HF 19714)), 48 HZ& 8Y(59.8%), 99
(50.8%), 104 (61.3%)A 2o U WAL L 8¥€(494%) >949(36.1%) >10
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H(145%)c 22 YERT S3HAME JFHEE 20.9%(A X 11070 A
—3F 2374A]), 48 AEE 8Y(57.3%), 9€(54.0%), 10¥(67.6%)F o,
UE SAIE L 8Y(54.0%) >9¥U(33.3%) >10¥€(126%)c o2 ZALH AL
(29 46).

— 8
—=—38i8

YER(%)
8 8 8 8

o

M

AL 4

ad 46, AANPT MEF 25U FAAAMY =3 Y=&
Fig. 46. Survival rate on the collector part of the spat elapsed 25

days in 1st experimental site.

& Al 2 APF

1A= AR A3H AFAYZTEL 229%(AZx 48AN-FF 11
AA), 48 A=4e 84 (64.6%), 99 (71.0%), 109 (50.0%)2 ZAIE Qo
4 SALE L 8 (45.9%) >10€(29.7%) >94U(24.3%)= 22 YE T},
F25E AFNEE 234% (AR 7AN-AF 10A), 948 Y=¢ 84
(63.8%), 9€(73.3%), 10¥(50.0%)2 =Z=AlEUon Ud MAEL 8Y
(47.2%) >109¥(30.6%) >9¥(22.2%)& 22 vEMYT).

G2l ME AFAZE 216% (A2 SUIAN-AF 1144), 942 A=
& B8Y(66.7%), 9U(58.8%), 104 (55.0%)2 RAIEYow YE SA&L 8
2 (425%) >94U(35.0%) >109(22.5%)& 2 2 e,
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23dxe A AFE AFAETEL 232%FHE S6/MM-HF 1370
), 2Y MBELL 8Y(78.6%), 9U(61.4%), 10Y(48.1%)2 =AY LY
A4y AL 9¥€(39.5%) >109(32.6%) >8U(27.9%)& 22 EFYT).
FZ2RE AFPYZTE 286% (A= 63MA->AF 18714), 948 4=& 8¢
(73.0%), 9€(71.7%), 104 (54.5%)2 Z AUy L¥ HAEL 8%
(37.8%) >10¥(33.3%) >99(289%)c 22 JE o).

F2RAME AFPYEE 226%(AX 62HA-FF 1MN), 949 =g
89 (67.7%), 99 (69.0%), 104 (48.3%)2 ZAIHUL2® €3 A& L 8¢
(41.7%) >10€9(31.3%) >99(271%)c 22 el

FW 1,22 BF AFE AFATELEL 1%AR 1040 -HF 247)
A), 48 AZ &L 8Y(72.1%), 994 (65.3%), 10¥(49.0%)¥ o™, €8 A}
€& 84(36.3%) >94U(325%) >108(31.3%)c o2 YERT F22: 3
FAEE 264%(A = 11075 - F 2904]), €8 AL 89(69.1%), 94
(72.4%), 109 (52.7%)9 2 0j, €49d BAL&S 8% (42.0%) >10¥(321%) >9
4 (259%)c 22 Ve

¥ 36 A 2/YT Axd - 4E 42 ¢ AR
Table 36. Survival rate and mortality of the spat elapsed 25 days in 2nd

experimental site

....... 29 42 2 a4
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Fig. 47. Survival rate on the collector part of the spat elapsed 25
days in 2nd experimental site.
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Fig. 48. Comparison of water temperature and terrestrial heat in 1st
experimental site.

Fig. 49. Comparison of water temperature and terrestrial heat in 2nd

experimental site.
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Table 37. Survival rate on elapsed days after settlement at each experimental

sites
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Fig. 50. Survival rate on the collector part.
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Fig. 51. Survival rate on the collector part in 1st experimental site.

Fig. 52. Survival rate on the collector part in 2nd experimental site.
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Fig. 53. Survival rate on the elapsed days after settlement in 1st
experimental site.

Fig. 54. Survival rate on the elapsed days after settlement in 2nd

experimental site.
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