NJOSL

National Digital Science Library

HZ A A2ko| 2|TAHARD} QFAIZE SEA R AL HL

Sthudies on the culture bed and the production of young top shell, Batillus cornutus ( LIGHT FOOT ) in
Cheju Do

SRS 1990-02
e | E|ss

At 7| Al==oistn
NDSL URL http://www.ndsl.kr/ndsl/search/detail/report/reportSearchResultDetail.do?cn=TRKO200200016101
IP/ID 14.49.138.138

O|8A[Zt 2017/11/03 09:10:42

22r2 o

® NDSLOJA HIB3te BE 2/2H20] A2 A2 LoD, KISTI= SH/HE/H42S &2stD Aot

@ NDSLOJA H:B3te 2HI2E M2 O 7|6t YRASHOR SA/HIE/HES FS AL KISTIO| 5{2+2 oto} BLct

@ NDSLOJA| HIB5te ZHIZE BE, HIY, D8, ¢7 52 915101 Y5 Y3l oI BYE B0l BHxel 218 4
ABLICE

@ NDSLO|IM A S5t
wet 5 0|3f9| Y £ 5402 oIﬁf—l t“:Loil st & —’F— UL

M |5T|

www.kisti.re.kr

rtu
[

[\
i
40
r
JT
=
o

>
:E.:
Hﬂ
i
_r,fl
_>d
r£
I
2
40
rx
0
rr
o
oE
|0
HU
=)
ol
ok
oY
Ho
]
=
W
[e))

N
2




MAM S 881-1500-042-2

P AREY sokel ATpgAY PAT B2 DT

Studies on the culture bed and production of
young top shell,Batiiius Cornutus(LIGHT FOUT)
in Cheju Do

7|7kt 1988.3 - 1990.2

A28 ¢ ARG D sy
LD P

IP:14.49.138.138, 2017-11-03 09:10:41



rfu

A%

gAY of A Hst

2

i

RaME MEPEA sebe] Asfiby YHAY B zAL L

d777 83 x2M2 Asthich

-

[,
£
L

1990% 2% 209

R v ¢ AR Yoy

A7 MYz 8 3 7

" AR A s ARYYR)

IP:14.49.138.138, 2017-11-03 09:10:41



HEgAr Avpel xls) Az ohA A B 24
ol Lt A=y Studies on the culture bed and the production of
young top sheil, Batilius cornutus (LIGHT FUUT)
in Cheju Do.
ol 248 o] z} EE R E L] 47 d
of Ll 9003+ %4 dr7|zh | 1988y 3% e
24704
s -2
MEre] 28 MAHPY sebs 9 o 3,600%0] itz FY
sarere] A olabg Axistn gtk mT AY xebe) oREEE ¢
Auh2 A YRof £5Eo] U7F of 1,2007M52] 2B E HolEU2EA
HEZ YoM They 42 B20 34 pAF 2 ] $5E Ax|FI 5l

zebe Hge] QgL 7Hy B3 uet 2elof BA 2 Fr4ol
7 UAslel b3 gout %A ALVe] OUE £YHA Y2 A
ol Yut stsiato g M o MArZIIEME Rol$a]TF 1986 Sef 24
Aol 1,400 EoE Fazglen  YfAdolME A FavAol
tashA vebiba gich,

Y2 oARAME D4 $Re FUYF U AR HAg Azel
A aha AT ol HAE Ful o= Folaut v £t dAolr] ohE
of 312 $U Ao Brh5E Aelod goi Utk olYPE FaAo
sl2of mzhol ot A el o LYY AFE S R el
oo 8| AW ey UM FYE UYL VFE YT ok ¥ 4 oo
Ss] 2 2ol MF Wl slagisel ehibz o] 2 e FYol
AF Argolch. utebd HAFel 22 FFoAMe bz 2 gfel A
g ge| el 2 Salof SR HPEFoA AL HFAY A
320l 27512 3lE dolns sekAlel ASAL B Sl
slatel Aok A3l A4, P4 7le A Zlava AU FUE HY
$7 ZA A 77} 71—,;-3*:&—7 A ztsict,

IP:14.49.138.138, 2017-11-03 09:10:41



FINAL REPORT SUMMARY

Project title : Studies on the culture bed and the production of
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in Cheju Do.
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Grant { 9,000,000 won

Summary of completed project

The production of top shell ( Batiliuy cornutus LIGHT FOOT 1},
one of the most important fisheries resources in Cheju Do, was
reached around 3600 metric tons per year, This amount was well
over half of the whole top shell production in Korea and most of
the produced top shell in this province have been exported alive
to Japan,The value of export reached 12 million dollars per year
and this is actuslly the highest amount among the single exported
items in this province. _

Because of this high value, top shell has been over fished
recently without proper management of the resources of this species.
Therefore, the production in 1986 was decreased down to 1400 metric
tons and the sign of decreasing top shell resources has been
shown in many areas of this province.

To recover the top shell resources, some fisheries cooperative
villages tried to introduce the natural seeds of this species froa
other villages but none of them was successful since most of fisheries
cooperative villages were in the similar situations. Compare to the
importance of this species in this province, not many researches about
ecological and environmental effects on this species, especially the
studies on proper management and culture of this species have been
done. Studies on the development of mass seed production techniques
of this species are urgently needed since the most fisheries
cooperative villages need the seeds to recover top shell resources by
introducing them to their fishing grounds.

The development of aquaculture technique of this species is also
needed along with making proper resources management plan.

The outbreak of calcarious algae on the substrates in top shell
fishing grounds of manv fisheries cooperative villages are found
recently in this province. The origin of this phenona has to be
detected for proper management of top shell resources since these |
calcarious algae are competitive to other algae which are the main food i

!
E

for top sheil.
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Fig. 1. Map showing the sampling stations in Sinchang.

Fig. 2. Map showing the sampling stations in Uongpo.

Fig. 3. Map showing the sampling stations in Samyang dong.

Fig, 4, Monthly change of water temperature in Uongpo St.

Fig. 5. Monthly change of water temperature in Uongpo St.

Fig. 6. Monthly change of specific gravity in Oongpo St.

Fig, 7. Monthly Change of specific gravity in Uongpo St.

KFig. 8. Annual change of precipitation in Cheju city.

Fig. 9. Shows the fluctuations of water temperature and specific gravity.

Fig.10, Frequency of shell height, shell width and body weight of young top
shell in Sinchang St. "

Fig.11, Frequency of shell height, shell width and body weight of young top
shell in Oongpo St.

Fig,12. Growth comparison of shell height with shell weight in Sinchang Sf.

Fig.13. Growth comparison of shell height with shell weight in Oongpo 5t.

Fig,14. Relationship between shell width and shell height of young top
shell in Sinchang St.

Fig.15. Relationship between shell weight and shell height of young top
shell in Sinchang St.

Fig.16. Relationship between shell width and shell height of top shell in
Uongpo St. ‘

Fig.17. Relationship between shell weight and shell height of top shell in
Oongpo St.

Fig.18. Comparison of top shell, sea mustard and other algae quantity in
1 w2 of Samyang St.

Fig.19. Comparison of top shell, H.puicherrimus, 4.crassispina and total
sea urchin.

Fig.20. Comparison of top shell, sea mustard and other algae quantity in
1 82 of Samyang St.

Fig.21. Comparison of top shell, H.pulcherrimus, 4.crassispina and total sea
urchin.

Fig.22. Comparison of top shell, sea mustard and other algae quantity in
1 @4 of Samyang St.

Fig.23. Comparison of top shell, H. puicherrimus, 4. crassispina and total sea
urchin.

Fig,24. Comparison of top shell, sea mustard and other algae quantity in
1 m¢ of Samyang St.
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Fig.25.

Fig.28.

Fig.27.

Fig.28.

Fig.29.

Comparison of top shell, H. pulcherrimus, 4.crassispine and total s
urchin, }

Comparison of top shell, sea mustard ‘and other algae quantity in

1 m¢ of Samyang St.

Comparison of top shell, #. pulcherrimus, 4. crassispina and total sea
urchin,

Comparison of top shell, sea mustard and other algae quantity in

1 % of Samyang St.

Comparison of top shell, X pulcherrimus. A4.crassisping and total sea
urchin,

% Fig.1, Geological map of coastal area and sampling site.
* Fig.2, Frequency of daily mean wind speed at Cheju Do in Winter,1974-1983.

Table.l. Production of top shell in Cheju Do.

Table.2. Induced spawning of top shell by the stimulation.

Table.3. I[nduced spawning of top shell by the stimulation.
{ Flowing after 860 minutes dry )

Table.4, Growth and survival rate of young top shell.

Table.5, Catch of young top shell in Sinchang and Congpo St.

Table.§. Growing size of young top shell in Sinchang St,

Table.7. Growing size of young top shell in Uongpo St.

Table.8. Sampling in Sinchang and Oongpo St.

Table.9. Catch of top shell and algae in class | common fishing grounds of
Samyang dong.

Table,10, Catch of top shell, sea urchin, and algae etc. in Samyang St.

Table.11. Catch of top shell and algae in class ! common fishing grounds of
Samyang dong.

Table.12. Distribution of shell fish, algae and other sp., in Sinchang and
Qongpo St.

Table.13. Resistance test on top shell by low specific gravity in high water
temperature,

Table.14. Movement of habitat according to the each size in light intensity.
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Table.l. Sediment type, textural parameters and total organic matter,
Table.2. Monthly precipitation in Cheju Do.

Table.3. Seasonal mean values of each items.

Table.4. Annual mean values of each items.

* Table.5. Seasonal mean values of wind velocity, precipitation and TSS.
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ABSTRACT

In order to improve top shell seed production techniques spawning and
larvae rearing were done in rearing tanks. Also,growing investigation of
young top shell were practiced in the nursing ground.

it was observed that relationship of between top shell and algae in the
top shell culture ground.

The result of these experiments are as follows;

For induced spawning, top shells were maintained in still water during
night time. Then they were treated with ultra violet iradiated sea water
after dried up in air for 60 minutes. Spawning rate were 10 to 39.77%.

[t was found that young top shells moved in the growing grounds from
nursing grounds when its size reached approximately 30-40ma in shell height.

Among main food algae for top shell in the natural growing grounds, sea
pustard were melted away during june. Therefore, presence of another food
algae such as Ecklionia cuva or Sargassum Spp. Seems to be the main limiting
factor for survival of top shell during summer.

The tolerance of low density for top shells, ranged from 30ma to 60ma,
were tested at the temperature between 29.5 and 31.4°C. Hundred percent
mortality occoured in 20, 55 and 90 hours after first stocking at the specif
-ic gravity of 1.010, 1.015,and 1.020,respectively.

This environmental study was conducted to understand the variation char
-acteristics of suspended solid surrounding the Cheju Do. Water sampling was
carried out at the 22 station from March, 1988 to November, 1989.

Analyzed or observed items was sea water temperature, salinity,TS,TDS,
TSS, VSS, FSS and also the relationships between wind velocity,precipitation
and TSS were investigated.

It is found that the sea water temperature shows a 12.3 - 25.8°C and the
annual mean values of salinity are 32.2% during the studied periocd. TS and
TDS are firmly related with the variation of salinity, thus high in spring
and low in summer.

The annual mean values of TSS in 6.3(3.7 - 9.0mg/1)mg/1, the highest in
February 7.73(5.12 - 10.53mg/1)mg/l and lowest in September 4.73(2,74 - 7.31
mg/1)mg/1. The annual mean values of VSS 1.8mg/l,it’s high in Julytav.2.03
mg/lland low in September(av.l.42mg/l}.

The annual mean values of VSS/TSS ratio 30.6(22.8 - 52.5%)%,which are
not high level compared with those of poluted sea areas. This ratio is high
in summertav.34.17%) and low in wintertav.24.2%).

TSS concentration is primerily subjected to the freshwater discharge and
the tidal range and also related to the resuspension of bottom sediments by
the action of wind force or wind waves. The dilution rate is strongly sub-
jected to the seasonal variation of the freshwater discharge, therefore,TSS
concentration shows low in summer and high in winter,

IP:14.49.138.138, 2017-11-03 09:10:41



1.4 2

A2be(Batillus sp. )2 Ef %,‘L MorZol Loisycte g e Aoisit
of A FHesiA EX3p2 glov % Batillus cornutus % el F4)
wiEel yefor 5 AMEE oioh orio] MAlste Y2Z qiche) yhFody itz

Z29) Bejoior Sxle| gxEAsictel A4tz glon HEFe oo s+ F
2% A4 siFolch,

MZEEAr szhs Table 12} 7ro] 19763 7bx| & 2.000M/Tuhe}2] A4 ojgl ot 198
2 Hel= 3 000M/TolAMC 2 ZAbglol 2 1983 o] & 4, O()OM/T“E_ Zith oY
E 19860l = L.400M/T, 1987 off = 849M/T, 198832 550M/To R 7FArE] 2 9o
0 g@olFuizk ZabciMol Al Aot ,

S.zlitet Azte] %‘-Bfg'ﬂ'ﬂi %_“{} ot L w(1976) %} h,‘{i(l%e)?—l r2A7F gl
ou obAlE 1 7|EMsee %aslel Ylgkeh. E=Y zebo] oYt AefyH 5l
gr3vsto] upl A dF= nlulsM F28 7Hidol w}‘“ At gl G By
A3FE u]EEic.

o]i"‘o-{]"' ol_...a:._g_.&sﬂ-_,; = }éa&lz} ol'A_}zl-Luoﬁ _._,»43}.:;_ 3}.‘_\:.
g} A Gl #AE 5&46}“* Mole] 2 gare] aeb M443 A
Ao aAddzttez woh gelHe Zabrd s FristaA skt

rig
N

o o

RN S
i
o 0
4
1Y

.
3

[ T
l’é”!‘s‘{l Wels} 4lg B ofve} Parz|¥ o g o] Foi T LA
"é—r»" Fol ¥ Zstol 7F3rlode o K4FUR Folt st¥
AF= %E‘{'OIE 2t gfslss Majdold A WHE HFE S5
45 v (28] ,1987).
& uheh o4 Eoddzel A 23 dHESFOE @A EXa YT
ME Ml £24AE wefo 2y vESAHUSA 25 Fi2 5lon U
2odo] =¥ sjAEo] HANE fAHZ Y 2HLLel 2l Zlﬁm" %
of Azh, W& 3 ofF2 MAzE ‘%_1’34»‘#%%’3]'
2, 2ole 2 H o] wha ALY RTo] A g FHAH 7
e ZAHgo] WA EE § sictd Fwo[go] Fielr] AIHYPZ ofofufet T3
odghrio] w7 How ofAr¥C)
2 Aol e 1988 3¥ fe] 1989¢ 12%97hx] vidol FAA AMFE siLtA
e "“5217%14 A ol Fresz AU £ e $-E 5 oHSEA
Aotza 9 H5gae| iy ojof d¥E FE HoE wekslw Fao
.ot S AT EAE $Yoh
2Z0] 285o| ot BE3go] Foja| 1 Dof bzl FYLE Yo A
elA7t AzshA edwrg whech 53| 27U sekgh F2 AALEEE B
dolatolnz {53 azbgel #50f TR ixliﬂ" 73-‘?-, i% g
A71% d TF7) 5ol Hohe ZelatA He TE,O¥Y P daz) s
AHodol A%, 2 Ml e Aoy AEFol MY FHE °‘E}

ba E4pA HRToora S ofairlz] ol 2zt BT FF2
D

c.
-
£

ob:l‘&:'r

—

D AFE 2gdde AT 0f 348 2L dobdE, LAV E, Bl
A
A

2
.3

10 ofn e o >
o 2 |4

le

ob

=
('5.’- [
rx rl

r

o -ti'i‘ﬂ

S R/ ook o

IP:14.49.138.138, 2017-11-03 09:10:41



AFE dotslod HAol T MelAof BY of%folu 4YLARLEN FFE
Aol o 24t FUHE o] 2o HSE Usich

shebal % B7oldE AZE AT 2] &AM 1Y 971l 2A ol
paede 23 2 48e 24dsich =Y $5EUY yEvssl oo dNg
Fe oz ¥RHE 240 o B4 $UB shee 4= ¥
Azdelol Yzstold AFNT oY AYFY 2 9,2 I, ¥ 427
£4 oA 4 g Eshe otk ‘

10

IP:14.49.138.138, 2017-11-03 09:10:41



A¢e Eile U, LE AMHENMAM £ 242 T0nm - 108meE]
FRP 22 (1 x 2.5 x 0.7Tm)ol Al AF53b2i M zigof T3}gich.

2 AbshgoabMol 9% 18:0088] thgd obd 07:007kz] AbRif4
2 zhe] A ZAH30W x 4ci)s]4-E 5-10 1/min 43} (Table
B ARATE 2| M2 A AE 5-10 /ainG 428 shgich
( Table 3 ). AtetSubo] 288 Zaj4y 5310] 24 432 ofYsj4 2 3-43
ATE Hilzo] £& AF&Fe|s}gict.

Fapx]sfe] Adaty Azgzale] glolA= s¥iid e 11925Y7ba] AU A
sfe AU FRP ARzZb42(1 x 2.5 x 0.7m)of A X E7]o] 1503 23 st £Tof
A 5-10ce B2 F $3tA]A 5-20 l/min €A 54, AHS3EYT.

F3le UE 0.15-lmm2EY o s Held sHAAAE Asttgic. 22l a2ty
oAtz o] seldSAtel S spobslr] ¢fsted Fig.1,28} 7ol A ¥ XA
oA zAHE AAlskgich. azhe) xspdAAgE o147 Jz] 241 2= o
Zaro] HAbM gz FoF HEsbE Tofa Tt A2 AAste] 283 YTRE T HA
AAZ o] Fsln g viz]de] xshe} setdAate] Hslo) dsteds ZAE 44
shgich. Zelz AFA] 4E AL FFo A (Fig. 308 +4 2-3molA| 15n ¥
o7t g2 ZAFz|AdolA tn x 108 Quadrat o] MAMEL YA sie] sapaaler
of ubE A sj2Fele] AZMYTAL R Abslgic

$73z 4k Fig.1o] EAHo] Yt AFE sl2H 248 207) AHold 19884 3
g %5 19899 1297k3] Uiy 18] YIRY EolM M4 shgich B 24 ¢
4 4% =t 24 e oed 2o

2t SeAZ Yol 24 (T).

2

B) ¥ Aol Salinometer & &% (%).

C) & 2 EA(Total Solid @ T9:A| B 48 105°C & #h& 7 ZA}% Direct Rea
-ding Analytical Balance (Ohyo Jupitar SD 160'E 7 (mg/l).

D) & HS.Z7(Total Suspended SolidiTSS); glass fiber filter(0.45um)E 4}
$etod AJ24F o7 ¢ F 105 T of M 147 o]4F A2AIA Y} E T
g/'1).

E) iy F£5-E7d(Volatile Suspended SolidiVSS); glass fiber filter® Ab%
st AJE45 o2 ¥ 550C of M 15-2087 el $HAE 2 (mg/D).

F) & Rogazx x+2 22 (Fixed Suspended Solid;FSS); & HG.Z Azl gjukA

25542 424 THng/l).

2 &E2AM 27 B2 Total Dissolved Solidi TDS)id 2 Exz £ 45

J ol a2 A Fabag/l).

-

FHEY sndiztel] g v Hor Tokee 47 F+YFE ARE
4 #A sttt

IP:14.49.138.138, 2017-11-03 09:10:41



3. 4 %

Akl Bl 2. 2y uforato]al &AY 19847 19852 Wd4£-EL Fig.4s)
7bo) 2%dol 2 10°C7hz] s}7tsbolond 7-8390f o 26. 5"CE Ar&sheich, 19874 2
1988 o = Fig.52} 7ol 2¥ol < 11.5CUiel & 3l7febgd —é?M_ ot 28°CE
Akl k.

19845 7} 1985 2] YHu]:2 Fig.67} o] 79zt 8¥ol 1.023-1.0242] 47t
2] 2{3bE)gond 198732 1988\ ol Fig.72 Ze] 8ol o 1.0237hz] A3tEl Y

ond M3 1.024-1.0262] He| gt
Hzrr 22X roja &MY 722kl Fig, 82 Fom 1985‘“""] 693.9mn2} 19874
o] 586.3wn7} 7S 7rearg veluz b, Zh$e] 2 AR deESe 29
2AZ 250 E4lof tiFFUE oz slsjacie] g2t
8942 2] 7Y5Yrbz] wlaHd FEY A$e At gE 2 Table 28
oo} T3 280u] 3 AL FFH 150] £33 38u|rt AHekAstgioy
-2 18.79%3) ct.

Ayl 283 wj$Hels Fig.98F o] 15-27°C2} 1.023-1.0260f%ich,
b 1988y Y5 He] 8W1TA PbA] 2490 24 57%]e] AHer H4 apFg HAlE
of oo} ZE Table 3 7 ZHow 4bsto)ft= ¢7lo] 280] <7lo] S9ujgiz b
L.8-2 38,96%% ¢,

E?I%***]nﬂ l 472k "é‘{% 9lof 4= Table 42} 7Ztoof 79309 *{ L3}

4 : 1.88nm(+ 0.49)0]0d &g 26.7%3ich
7 J*J,"Ja g +EZ I":‘.Ei aeba]s) MAjRtefAe) AAse FAATEIE
T&ble 5,6,7% Fig.10, nz} 7heh, Akl Mol 100m2 HeuiofA 3 o) 7 A 878

o] (@27 8.70)) & xAsigich, xslZrle 2 2dy] 22-69mm 2 E W9 15-5inm A
2yeol: 3 -83g 284 zZFn¥els 40-4dan, ZEH Y= 21-ddmm MEHYE 10-5
5g2 Zlo] 2 Tolglith.

SEz] Mol e] o son2d L] iAol 5o FAM AU M 302
ol(m2% 5.0u )24 zZtaH$ s 10-70mm, 2t FH = 5-50mm, MFHHY - 0.5-55¢
olgict, 2 ¢ Zzwg: 10.0-54.0me8] Zo] Z=2A 94 Tojict.

oAE Z2We 10-54mm7bziye 2 A5 & 4 P32 s0mmoj4tef 72 10]of
zjvkx| ofgkch.

Alabel Sz z)sdo] asepoka]abolA A3k xebe]l Z7|= Table 82 ZFoy 7
2 oML 30-69mm He Gk el Azl Froh whE HAAAE K
™ Fig.12,13 2} 7o Alxtofa= 64 16Yof A3 x|sie] 7t He = 20-65m
n gz 1 & 35-45mm 2] FHo| peakd ihebylctzb of 370y Fole 45-65ame)
o2 AaxE et gl
o] B2 cha| MAtttel abe} Z2F o2 ofFshx HoZ Hojn ojuly Zrf 5
5-65mmE Azl ol cthal 60-80mm T A APE] 2 glct.

.
|

IP:14.49.138.138, 2017-11-03 09:10:41



ola]ak 7Aere sZof glojM s nlpgh 7iekS el glch.

2z Mo JojME 9¥el 2tz He 10-60me) Z7] 3 10¥elT 15-60mE °f

?394 AAalE ol 9low 45-50mm%Ze] Fel Tropzlz rAlAbe) A2 30-70mm
Z 712 ZojAE 40 - 75 ma 7h2] AATEZ Yok AFo] YdME A2

)z_;:_ 7-131-0 L].g].b}]-r ci;}

ALI-AJ-; A-E__,] ;]Jgh_lc__lutﬂxl- |, ol"ob.&_tzi-o-ﬁ,q ;‘zq:ﬂs}- ,Ag}_,; 7_]-_‘:;_ c,]i ?_{29@ guﬂ- 11-

A4l Fig.142} 7Fo] SW = 0.9713 SH- 13.6028 EAlE gz =¥ 72 of AF2
BAAL Fig.152F 7to] SW = 1.6908 SH2-4790 x 1007322 HAJE| it}

x| M2l orA ol MA™ 7502 21 o 2Fof oy FAML Fig.167
zko] SW = 0.6293 SH + 3.06832.8 ‘s 22 of X g ot FAAZ Fig
172} 7ro] SW = 2.103 SH2 4743 ¢ 1073 °.® FA|Elo] 7 AN Z hHI K%
s kg epusich,

¥ ekl AR Y sRFY MAMF Z4b

1989 7ol ZAT AFA 4dT wHLY ek AYFAA 77) sub st T
1 w2 YoM Hy¥ %%*ﬁ%-&i*;t Table 92} Zton] aebe] A4 2vi¢d
v 3o LEAA 40, vepAA 24n)3ich. Feje 5156g, STy 965g, F
wxbet 17g, S27bAbe] 979g, 7] ebsi 2 F 620808 4 i3 rle} slRFMMTE
- o]t

seborA Ao 1981d0] 2AY st.67fiolAd AAUY FEAEZAZREAN
cebel AA 3 sIZFol 3t Arxzte] A st ¥ 7&15%" 293 Table
10,112} :’gt}.

Ak ZiHLe 1,0190)90 2 4ASE TEAA 1,6220], epAd A 2,3530] 31.2 &
e} *i*ﬂ?il*ll-r.ﬁ.t} AARE o 38), e} 17T o] 972g, J)ef M2 F 107.5
go 2 v]de] 4¥ 7 51 Japstedz A2} 17A 107.5¢2] 2 FIT /vl"—l*}—
Mol g},

o2 t)HZ 1287e] FAZb ohwtol FAbstod Y
Heje Mk £2o] Agdtol whel 2AbsA B 2 o] F
2 F7t £l elads Aol
*af As)M A ol M AAF iz Felel AETEAE A5 vy glstol Fig.18-23

zZk 7o} station ® w2 HE3FYc,

St.1ofAf el Al FlM 42k AA 2 7M*“ arEM AL} gzt A F3) St.1, sub
st.1,20dM #EHoF MAst2 gl HFE o welAd Azl 28 b MARR
ot Y2 Foiw AA2 MHFTE ’*EHMIE"ic} YajshA YL Holtt,
St.20fM = 2epAM s HELA, Xt At 3] YT ol sub st.§,9,1
4,210lM = M A %ro| 2ot hef,

St.3e§ A= sub st.lofd 2ebgb AdAe] 4| ate] wjssbnd sub st.ufch o]
A g veb glict
St.40f A= sub st.ubth sebrfaige ot EALAL) vepdAe) MAlto] of
U Tolglch

F oy 49 dx] 597
= el 2AY 5 7led

>I}

L 5

r1

2
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St.59 4] aebrfMbof vlato] Adnajalto] T2 Holnd St.6ofA = Hxzie} u]

=3k ch,

szbe] REaro] cisted v rlel 2 F M P FAE FEI LT Fig

.24 - 298} 7o),

St.lof A= Xa}7} sub st.1-47bzl7} 10-34702 wj2H A4 aro] T-of sl

u}ed-2 sub st.5,6,7,2,4,3,18] £28 Hzite] e} sfRFE sub st.8-15%2

2 #x3t3 9ch

St.2ofA s Murd oz sef,nld,7lel |2 Fr 2E=A I3 on, St.3

of M= xejalo] ulstod mldzl iR ErF nEA EEshbosub st.1, 20 &z

2o ujtbo] vjT SHRESF A3 HAlshe Holnl njofo] nAsEE 4-5HLEHE

sub st.6 o]4 B o ofFY Fog F5HUc _

St.ao) A& AshEEere] o2t ulda} slet slRFo] #ErF ujnd 2E Holt)

. St.50§Al= &2}7} sub st.1-5% Xt} sub st.7-158 2.8 ciFP Lt v]dL s

ub st.7-140] 2=A £ Esh} 7Jet s|ZFE sub st.8-157}z] $Eehz] gz

njodo] 2absle 4-5Y o] Fole efMAME o] F8] % FHoE FHUch St.éof
= acetel ojd3) rlel slz2Foh vlad 28 Heolch,

sz} 1ofvt sjz&ere ojod 97.2g, #Ef 41.7g, £JE2pyF 28.3g, ] B x}ef

22.3g, 7] el 2 F 19.0gol g ch.

Ak szl sz F o el 452 XL Table 128 et

% Aepe| £ 4 Uy

sehe] 7ty 24stolde] Auey siabdy Alde] 3lojAd L Table 132
7to] £ 29,5 - 31,4°C HeojA= dAHZ el 22 30meo|dt, 30-60mm, 60mm
o Ate] 2 7|7k 28] ¥l S 1.0100fA] = 2041 7Hte] miabslgiz, u]F 1.01500M & 5
54]7ratof, u]% 1.02000A % 904]7+3to] watElgony, £ 27.6-29.1°C Held
A 30mmo] 3}, 30-60mm, 60mmo}At2] Zrlz}b F#] 1,0108] FofM & 454 H3tef Ao
7} sAbgl g, w2 1.01500AH = A2l 704 7Htod siAbE gk, 8] 1,020 %] of
A 904 7to] 7iZstod g W aro] MEshgion uj$ 1.0259] tj2FU H Fof
= vehur) gt
* 250 o2 Azl Arid MAH o5

250 whE seb Fopy o] BARS ZAs7] ¢zl FZ2ye] defek Ao
Ho|w 7 15:004] e 2l 13:004]7bx] 24k ul Table 148} 7Zto] 19:004] 3¢
o] o] Alztelglz 23:004 o= izt Helolo Hol g 3bopd o] Fi3tglon
2 o] % cha] 05:004] Hefe Hol2 Sl o|uls}r] Alzbsigln 0%004lof A2
‘ol &hFo| FxziEgct,
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4, A

YR AF xape] AFZrlof cfstod s 4£o] WCHIE A5shE 6YFE A3
°=! 20°Co| st 2 sh7rsbE 1094 7bA] 2 SEH A THFEFE €S T2
28zt =3 39z 9YWe £ 24.8 - 26.7C Helr} AtetH |25 K ITE

2 °‘°D=l o] R oM ME(1956)E A4Mo] 5-8U7io] WAstA BN U
of MAlA7} A7|7ro) HAM ety o] o] Foizlt Aoz FAstasich
w2 [#(1964), Heh(1968)= 79 F¢ ol Fel dado] 20 - BCE 4%
she Alzlel dxlshoict shglond #1(1983) 25.2 - 33.5°Cel & abStol
A BI(1984)E 21.4 - 26.7CoAM 72} FEL AR YdRE a29ch,

oo AlA|ZF of7rzlag} 7raZel zjMzAslg FebdolA 3 150 %
1 38m|7p Abek ubAlsbod 18.79%2] 2ol zubzl gstot dE=el TE(1986
), /111983 =2 [, F(1986)0] Al A& of x| 5% zteld ZabslatE wAT
u}-&t}oﬂ 0101,{,-] 3]3_&} o?ial- 710 = _E‘ni ?:}-5-3 2}' 40.0%, .x.?% oi- 0. OXHEO’EG
o Lejod 7HEziZo] I R 3}FA %Irh e g vehtz oy **E”—M“I A=
vwje] sdof ofst wrego] ¥} ¢EY Aoz Yt

Hardo) Aol glojAlE 28Y7tale] Ar]M A W/ll(1983)2f 0.67m FH F(
1983)2 0.7 + 0.1mme}s ®]Seh olgich, LahE 60dre] Aoz TH(198
42 0.95 - 1.02nm0] u]3}o] wb-EHoji} 92¢xe] AL W 2.55 ¢ 0.533mE
A E(1976)2) 0.87 - 3.15mmol uj3bed 7+ Roizl= Wolgith. ola¥ X
A —B, L E(1976) S0 o)stst Ao AL Zro]Ee] T
Asto] Y Roz i“"EJa_ glch.

Tebe] el 7490 242710 Ho|AE oz £ F 209 o] Fof
slef 42l x| whe] u-iﬂw-ﬁosl m}-.: g2t Aspalo] ok Rz Fof ofsted A
sh ZiMdrt At ehtbnz JdHer a7z do] HRgic

Mol xlshr M abof o] aisfe] Adbatels w9 AlAbzixde) ezt 21 - 69mm
ole] 7 F 40 - 44mm®] Fo| Y Holgz FEA MM Fagsizl 10 - 70m
pol 2 & 10 - 54mme Zlo] % Wolgich. ko] xsidAdFL #tzzive
2 Aj7rolue] wzlt) outsjo] siRFrt MR ZojM T o] Folzn) AR
o-][,&-]‘-' 403110] ‘E‘EX""";O!*}"’ 30M0|,u-o§_ ,&g:’g-t‘.nd o] TR E »%ﬂ;)o_-}oi
24 2m°l%kltﬁi o)L o} E3) Lrte B dFstzgivh. 2 RE ey A
shupAiabe] M¥ ez} oA Are] Ac) MAldred A7 glong s A
T Fale EEojn ¥49d, £42d 23 £, W2 F €S 72U
7ol & Zlojch,

2zbe) 428 odxuMo] oMz xaje} MAZARZ0] §Co|tofM 30Col 4
024 12.5CH2olM Molrt Fxzislz &Colstrh g7 KAarHo| VAsA A3}
fchz 2 7elzgich, Azbe] 24272 Hu|3y sfabd el dsteds T 29,
5 - 31.4CHgdolMel 8] 1.0102 1.0152] Aolofal Hzbe] 745 204] 7itod
Eazpe] 718 35a17b0kof BabE] D glolM Z4E7|of QloiMel wiFitso] ¥
A ul 2B A 2o Mol oduko] ol Aoz utehuglith
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1

MAgel spALL2 7HsheRe 8Y7] 25 - 2TCAO) R A KEH 1= Kia
Agro] o] asiLA Atz oralol o] felHozH sFE & & YUE N2
gk,

Zgof uh& et o] FAM%o] st FHWD T eM HolgSo] 25 F
07 abo]7h TArLsie 2 - 44)7hRo] T2 £ 5AT Azl Aot ¥
3tz gecin }04 Melz zAstoMs FYshgicta w2t ik, 2=
2 aabe) ARE 2AMsbr] getei Al7hY o] EWstE shefstel HASHA x
dslofo} & ﬂoick

sehe] AT AA] AAlge] oyt AEe] FAo] cistod 19813 Y 1989
Wrbz] ZAE 25 & w2y uh zebe] AATH AAF] Ao} sleE
He ot oM e AASe] Mo 7 Helch AAE HedES 7”“"

b o

10

Zolu} mojgro] FLY FoldE achety Tl o2 ANE FAlYE YU
7 2elz ache) AsiZo] 49 Al LT E HES YE R AS

Z A7 Es) virtok ¥ zhAfojrt.

xabe] AAE ojd3t slet slzFebe] HEBA YoM FARCE nlo] 5
dol3o z4erlol LAt o4 Fletsf2fot fstdAFel ALalol
g 7 7o, 2o zebe ol E MobA 1 Kmol4te] o] FE& HoEA TS
e Mol B g Mot AZY 47t Y22z Fert AelAY 7la¥iyel H
o3l FaofHE dH SR o] FY4 3t ol2E AW Fojob Y Sloln 3
2FFo] 2% ToAME PFHoz a¥aete] AYFe e ookste v
2 Ao sz S o] oS MY 2z AMTE Y2 EA o] IY4E
Al stodof & 3 Ao}
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1.elyreA

DHFEe] upgrsa

HEEL 222 Fslziedoz APy o= =M}l stz wjgH
ol Y2 7l = aparo) 2 do] Yoo Fho] AUtk sjujz
Y £ gl

Y YEFE2 BA Rz vbo] FAH oz YRz Wi 7tk Hejg, B A
40129 - 2900 27t Asio}, AgEse A F ) wko] 26.0n/s6cE Bof &
AFa4 25.70/sec et 7tabA Uehbag o] = T dA st Babste g
Folzolch, * Fig.2% A3ajuh Agy ety Ho v} o] & vhebyd 3o)c),
2odM Ao £Fe B4e) ST vebyn, A4 fats AxEy =
Sof ot Weo wgg vhepdich, x4 Ziufe] dpdFo] where sRig 9-ps)
Fol 327.7° 2 2Ao| 7AL upgo] HEYE 4+ dod, Y4By &
T 3.44n/secE A, 1.03u/sec?] AP T} ojo 0. epg2) 2442 g9 0%
Bl Fol AR 2ol ey Folth, AT z)ube % Fig.2-BojAq 2% gty 32
Fosbal gt YT b 299.5° 2 4 A A trof 2] 28k uwrskojz)mr  wjey
o A5 33.00% A B 4o dYFolatn: & & oot

¥ Fig.2-Cx 44X 2o wbgbapulolch, st mutere 395 90 g A2l 2l u
RItct. FEESS 2.630/secE HFA R} o), ol & x| x| g2 ofer
olet Act. wte) zl4Azhe 72,128 BAFo] Airxa|uke ehy Folz} o
7 Sith,

* Fig.2-Dz o z)9e) wiatdol g vebusol, &} 2] 4o | stod HEA ) u}
Hol Zsheigich B E 347.2° = Apx g0 7ok gholoh. 2 M e 76
ARE ZER " Fe Saieb7 glon) BET 3.96n/secE 7+ %2 Yoldh

At AdY ohEY-S 12,1,292 ALHo| wPEE o] o} Hie] 36
TR7E o] Adof tehuof, Bhw el NgHe mio 6.0n/sec7t $ch, A%
Hoohgol 3 AL 2HE MUy 27.3% 3 o &4 7k 77}t 17.9%2
shEre] cdsreo) M2 Aol g el

HEod SlolA 24417+ WFEHL ot EAH | e HA AEH-2 6.0n/secE
7432 DM E 1292 5. 9n/sec INE 7142 245 veby2lch. oe
of B2 4.6n/sece| BLoz Ewigm o W HEY AYo| g oEL A
sz do] Mg Mok opija} B mak 7h3 ybo} 2.5u/secttof Mofz| of o u
w3 6¥ 2 ANF A Yo Fes tn o] g9t
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2) Mgl tszr

dLsidolde 2384 Fovsls Sajsros Heo grrdydz gy
A2} olvt.

APzl de] o MR, A4 HUE, Mo el (AR 55 4,1972-1988)Y
Y FFFE F5) #Table 20) Uebugic, dmiz ppiwre gazy siehedel A
4 1817.2am, MAE 1811.3mm3 chSA Ao E Yebbz, Alorejel i o] 1247.8
mE chpzifoe uheluf $tubgzol dm srAc 1159mmy o o 100me™ = o]
U Ugg v Eeo,

YRT dee 22 2% Ado] we} ohgy pe 2z HHEUE A
T ook 2AY 3,459 MAE} 169.6ms A o H4TE ¥ojFrn
3 g 44 130.1rm, o 102, 1am, AZ 79.8mEo T vhetibed, slAiel 6,7
B MAE 269, 9mm, A} A 259.7mm, A& 230.1mm, o) 183.8mn0 2 |
TR ol of M2 4w RTE epdich, 2 9,10, 119 o= A4k 13
7.1mm, A% 120.6mm, AHE 106.6mm, o)™ 76.%mm, 2] 749 12,1,290) =
A4 78.8mm, A 63.7mn, MHE 57.7nm, T 48.8mme o F A Ak 7}t ap.o.
FrEEE X2 I0% HE AR, oY £038 hebrke,

AAH2E  29o)a TY7a L AREe Sutx] o) A Ez] o ¥ch TF4eko) o
W Ao g vebu, 890l 197k3] = bS] o) FEA2E o] FE o]
Lhebyte},

2. ¥ EY 2T

1988 3¥Fef 19899 1197ba] 19 770U ufd 184 227) e & 2] o of A
ANESE HMEtte] £, 9%, 7582 2885 24s)2, 7 hEdE Ay
R A& *Table 33} 7o},

D23 g |

ZAZIEE AR sid Zuislofol Y 42Mels 12.3 - 25.8Co| ., % =
# 18.3°C 9o} "

TRAYEE B 420} 7y U T2 12.3CE A, Mzlsldelgia A
FE T 4.8CE BVsoln, shAgLo] b e T L 21.9CE 2Molny
» THE 2 FE 25.8CE Aol

FHE HA7F 13.0CE A%, 2 15.5CE TP, 2A= Azt 17.4C
2 E5, MIe 23.7CER YrYsido) g,

TE AYY YAIIAHL G oM 2 14.9C, s 24.7°C, A
21.43C, A 14.2CE 8&292 24 14.2C, 3hA 23.5C, 274 20.95C, &
A 12.96CHch & 42 #XE wo|7 9loich

WL BHZA L 32.2% o), H2Nks BZoicke] dimy Ame 29.3(8%)
T 34.4% (39), Y& 28.6(99) - 24.2% (19)2) #eloic),

BExddEs $A4 o] 7 e 22 33.07% T Hdsidolaln 7+ E
T RE 34.9% I MYsIdoln, spro) s W& T2 27.6% T Zgsjoo]
o 7Y R R 30.5% £ E4te|gict,

FHZ AT 3L3% = RN, e .4Y% T ATsiodolgich, AdHz =
Fradol HuH22 Zrbste ofSMol BF 28.95% 2 AR WD, A %
T AEHo sl 5.23% olub wbA UebytT mohg 7bg, BM 202 yepyro)
{ % Table 3}.
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W

2) FIYEFHOIG 2324 28T (TDS).
A|ESE 105°CE S4al2 2] %of HE MBS &2y A F2(TS)0) 2} 5}y
y FREUY $TEUL YUY Holch. Baz|doja ¥zl P Fx = 31
295mg/10] 2, AM Y2 FAof 2130002 %) - 48460(0) Y )ag/] (33 38001mg/1
V2 2 5E7h o 22, 2chgd AS4o] 1822002%) - 4521007 )mg/1 (H
T 34816mg/l)el 2, 7h-23-E 10200(24) - 34700( £.4F)ng/] (=7 28779ng/1) 0|
S, Aol 6960(ME) - 30750( 2 A)mg/] (WZ 23632mg/1) % 7} stokeh.
oIHE AYH i 23U EUoje RSTURY of)z} S2TAT o xy
$ha Sizlal ol d¥o) T e o BEM R EYof 1 T} Hobx|y o ¢ 2
B oMt o]¥A ¥ Y AR 29 cdotodofae] 2yMEe x5 FTEH
2k $EEA Fxof ghel Hecs AL o 2 o,

TEAAYEE 40 242 Solo] e 2,448, 852 Y0] efzx]doj
uf s W& uberc),

TILEYMSIoM L34 28 EUL HT3o) 2824 2823 (TDS) o]}

g

4 2%ge) ¥ 223U sl o] s o
24 29840 99 Y ARG oy
54§ volagich

-~

o
o
oy
kd
&
it
m
ofr

TINEYoIAY nlatrlale 2224 7WENS S oA ENof 22204 - 48
453 mg/1 (HF 37995 mg/DE 713 2, 2 thSe 2 ALMo| 18214 - 45201
g/l (Y 34808 ng/1), 7F-&A-& 10197 - 34697 mg/l (™-F 28775 ag/ Do),
o &40l 8955 - 30746 mg/1 (W 23479 ng/1)E 7}7 wreFch(Table 3).
TRUYRE o) A4, 2000 o0) 22294 - 29894 ng/12 229 2 ¥ 0]
Lo ol AAL AR, 8], BAY, 7okl & 40282 - 48453 ng/1E ATizte B
o 2 chEos: A 442N o] 18214 - 28514 ng/1® B2, 7Y
A, EAR2 o 40254 - 45201 wg/1E Mjoind, 7S Hol= M gl, 22, A 2kz] o o)
10197 - 24646 mg/12 2|, A Az} oo] 33235 - 34697 mg/1& Avigz,
Agdol 7 A uhely A4r, M3l ZM )2 6955 - 12844 ng/le 24, Ap
A, &4z 40| 29663 - 30747 mg/12 Hchx| & ¥oich,

ol#{tt AW, Bax)dy 2224 jEYe Frwgiige LS
AM At vbe} 7to] AYo) upB spais olare] sbo)el glafdo) of sy
UL AL Fof 72k oo, 27U 2o wte} 2asEan
4 IHEFA e AA W & 9,

(TS)

ofy ofi ut

ol |o
Fi o
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I EA(TSS), #HuA FREYVSS) Y B4 Eom(psg),

g 2MEFUL £F0] L5she ) 5l So4 DuEAT A 23 2l7do]
0.1um o]4re} 27]8 7t oJa}& U3}, 7 %7} 5.12 - 10.53 ng/HHF 7.
73 wg/1E 7R %:s_, 9%of 0.74 - 7.31 ng/HUHF 4.73 ng/1VE 7F3F A o}
ehyteh. 3854 2% Ede) dvze gyo sios AHelste 9% fLe] Fr}bs)r)
A Atsked 29y 2ozl Bl o] % 8Yfe] 2as)r] A ztebed 9o 27} o}
- oleFhE WS BAL Ho HFE 2 doryjodoae 28 -sr’*‘ '"‘“”2“
ol ot sk se] g2 uch wpdolu B}, 2 M Sof o2t BE of go]
T R2E Fohuc), iTable 30fA 2HLo M 7325 o) AHdH "*ﬂ“ i AE
*gor 3.22 - 10.75 mg/ (S F 7.38 mg/1) T 7}% B2, ﬂt}—ﬁ-o} &4 4.07 - 10,
24 ng/1 (¢ 6.88 mg/1), oI =A 3.48 - .66 mg/1(FF 5.79 ng/l), 7}2H 3.1

4 - 8.12 mg/1(HF 1, 92 mg/1)2] ©2o2 viepyte}, ﬂ&xlﬂ*ﬁih A2 Ak
sfde] 10.75 mg/12 72 271, :r} e zAsfodo] 3,14 mg/1E 7}AF vboro),
THRd 2 EYe yEde 2447 o)) 5o oieb o)t YA 2

4z Ardddofade] AwZAE 6.3 pg/l (3.7 - 9.0 mg/1) 2 vhepytob(xT
able 4).
F7FA71 2 Y] R34 5l 454l Ee] A
-?—Jﬂwi Aaro] Mz %t g 2 Botolre}, =
cvfﬂﬁw-J ﬂioﬁ -?‘-:745!01 TE7I5E vhulA g =5 A 42534920 Melof pn
WU o)Al stz AZE detedefae L e o 5] 2z, Ha
TETEF] MABe] Ao g vHAAYx) 28 2 o

X3 05 ujdl 3oz
T A7) ofe U Azka] dAaY RZsldolu} Eate] YAl Y= 5
dol 42 FAS22 8 2 55 £33, oy 2 2zl 7tY 712z o
U, o]PA APRZ JxjBojH 22GH 2L xo= ZF7tA 71 A g
N FHoldo] MAMEe 2B E 2A Yo} OIEP:-!— spgA Az 2+ A
2HE 237) sl e A7) AYolef ASHY zabsgh B2 T $3o] AHY
oM £ WM 3 Aoz bkl 2HoM :’.*é%’gf’rSS)% 2 34
e whel H g RREUOSHZ £yl BSTAFSS)E vhof A, o] &
AA #Hud £3542 $57k Fris AL LB 2ua 054 Aol ol =4t

Blof itk

g Fshol, oloft folAel £5EU0l Yrhe A Ry A
#o| gohe Hg

Tak7] ool 2%F £ttt dolur] 4ALY. AR

ALzl ol gy L52e) 9 FEE 7o) 187 - 3.79 ag/1(WT 2,03
wg/DE 7H A uebsteo] of: duidel YFELE VW oM Aoz
Tere o,
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o] 328 Aeish™ 3Yo| 1.74 - 2.81 ag/HWF 1.95 sg/VE 7p2s 7, 9% o]
13 - 218 mg/HUY 7 1.42 ng/DE 743 A elygdoh, Madq W Sorae
TRE UMY 7422k visebA Uebyton, #Table 308 e A%
£ Asfpd QOJ 1.56 - 2.74 wg/H{(HF+ 1.97 sg/DE 7% £ 32, ¢
o @3145—-261@/1( + 1.90 ng/1), 7”1'&"2102—233mg/(°11_—
1.70mg/1), 7}-&% 1.04 - 2,08 ng/1(¥ % 1.56mg/ )2 7}%F 7 vhelytel,
BRAAYEE 2454 2 EA Fuvsiel olttsla)e ghe Alak Mk =
Hzl"—? l2.54 - 274 0g/12 3, 42,47, 0%, 542 o] 1.02 - 1.07 ng/]
2 ybgtch, Zapx]dole] iz i": Hyd FHE42 5= Lag/l(1.4 - 2.4
ng/VEA 7} sh 22.0 mg/H(R §, 1988), W27k s} 6.1 mg/l10% =, 1985
YETh obF ubA uhelyteh, BE S EMof 9o g ury —?—%%’% At#e) 3
=S R Hrbabr] Mok TSSol of¥F vSSe) ¥ 2 ubebujo] mizbabi 7o) %%’4
oltt, AF = oksfodof glojA VSS/TSSH] 2] dMES gy Ho] 34 6 - 64
M 42,7T0E A 23, 2%90] 15.6 - 25. msrg 20.120) 2 7}AF oA
ebsleh. ol8) 7o) 8%e] 7l Ee o] St Ay 49 ooy oF F¥rlet
A Aoz AR} AN He goz o dLst g st, Addz s
o=1 THo] 22.8 ~ 61.4%(H F 34, 1774)3_ ZFFE2 b2 15.9 - 684.9%(TF 34,13
v BH 19.9 - 48.8%F F 29.9%), A-EH 16.3 - 43.5%(WF 24.200)9) =
L}E}kkr—} oifﬁro o540 VSS/TSS-J W7} 2 AT o EH 20 -EOP pIan
ktonz} & FHAFo] o] WAstr] wEos oANY, HEs g hsf g ol A
2| VSS/TSS2] Add wgzisre ZahstlojMe = S(1988) 3 AR st B
ol 4 S(1985)2) BFPel FAY ke woln, o =(1985)e o &FH ul7}
Ut ¥UE 34 daary 27tz ‘L““ A5 Z¥o] 9le Hog 34
sh2glch zaxddEs gfn), g, 24, 00%, 59, x9S 15.9 - 19,445
Wu e A4b, 2A, A% $ez)de 41.8 - 60,858 =7 vhebykeh, o]zt
HEaAY 2 of4 —’?—%*‘é%" | e A7 Y Roz ARG, 24}
Aol 2] vSS/TSSS] P F A= 22.8 - 52.5%(F 30.6%) & vhelyk= o) (#Table 2
), ol HEF7 shEe) 35%(2,1985)0f u)sf W& roloh. oj= = RAsfedo] of
A 718l o3 41292 He Wolahs HE Zthg), 2uv AFEUG
2ol =42k FAo] zte|tn VLA M Zobstz 2r) ool VSS/TSS2]
HIE o2 ol$ Sy Zos ofjatHich, 2884 7822 (TSS) of A HyA
FHEH(VSS)E H2fs -’%?!*‘4‘{1 57144 FFE(FSS)o} ), BrjA 2es
o) FEMiise 2224 ouEas) 20l w2y Lhebyboh T4 5
Fo ¢wEE 29o) 3, 93 - 8.71mg/ 1 (7 5.73mg/ D E 7}Abg D, 99o] 1.04 -
5.77mg/1(RZ 3.28mg/DE 7b uiA ubslyich AMYE S ud Hozxe
B3 del A Mol 1.82 - 8.88mg/1 (HF 5.670g/D)E b2, thiol ¥
A 2. 47 - 7.66mg/ 1 (4 -& 4.91mg/1), =B 1.62 - 6.4mg/1 (W3 3. 89mg/ ), 7hS
4 1.12 - 6.51mg/1(¥F 3.39mg/1)2} <ol3ich, HFE Adetsjdols Trjag 2
5 l N -"'-E““!P‘ 2.2 - 6.80g/1(HZF 4.50g/VE vepyieh,

:{o
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£} Batillus cornutus(LIGHT FOOT) 2] &R A4 slgrjay ajut A akof <)o
M2l Al defe}l zzbd A Aolaie] AN Es) HEFele] A3 HA ot 7k
HEE A7) Hshed 19883 49 L] 19899 1194742 RAbzbE o) 19813 6] =
A 28 E vl HEspgic)

THY2 BN ok |55 60-7 Tr22}I T 2o M 2 A
2} Ahehg-E 10.00%0d4q  39.77%2] Weeic),
SEZE TR 247 2t drelo] L2z Er} W
ZE31 30 - 40mmo| FHe] M} Lok ojato g o] Eg

Zeb FHolFdola F4lo] Bl& $)2EF ujddo] 2AEE 8% 751 119 7kz]of
T FEl 2o slet slzFe H4are] Htato] Yo mac)
2aE7ie] AulFol oftt 2zte] Yo tstds AL 29,5 - 31.4CHS] xe}
2} 742 30 - 6ommg Y, ¥]3 1.010004 204]7+utof AR 2 v S 1.0150)4) =
554] 7katofl s Absbsich,

el ZEof ohE MofolFof gloldE 19:004] He] o] ol Al 2bEl 3L 23:004]
FElE AN Mol#S g #1AElT 05:004] Heji 2jo]o)Al o|&ts}7] A afs}
of 09:004] £Ej= Ho]BEo] Fx|g)c}.

HEx Al 227) FHolA 1988 39 e] 1989 11977 e FRE
A EEE RASED, w3425 BAS golrgt, RAZ| TS 29
HHE 12.3 - 25.87Coln, A FAl= 18.3CY . dne) VY FA L 32.2% o]
o, HF HEAcke] A F oS 993 - 3¢ 4% ojgiz, Y82 28,6 - 34.2%
o oEHdch 224 EUY 2924 78Ty oo FEE ZA o} EHoj
2 FEZ Y w2, olgdol b st AR S rs]dofaie PP FH
4 IHEH b2 6.3mg/1(3.7 - 9.0mg/1)3iond, 2¥of 7.730g/1(5.12 - 10.
S3mg/D)Z 747 w3 9ol 4.73mg/1(2.74 - 7.318g/1) 2 7}7F b, Hubd 2
FELY AW I E Leg/1on Yy WHorare 790 2.03mg/12 7}¢ §2
» 9%o| 1.42mg/12 7}7} wiobch, VSS/TSSS) om A 30.6%(22.8 - 52.50) %
oS Aol vl gxE dsteu of BMo] WE 34.17%(22.8 - 61.40) T ¥,
MEMo] 24.2%(16.3 - 43.50) % 7b7t stk 2714 £5-53e] dWMF = 4.5
Bg/1(2.2 - 6.30g/1)91 00, £3589 4 T8Zxo] 7S} w2 Walokatg vl
o HMFE ehsldofae) 2HGA DL wpwse o] Fdojub
ZA™Y FE oY) dxjwre] zbek Eabof o3t Al Lo ) S-Frof 2]tk odzko]
2A oA gtk kA4 Z)ere] AW W HYgE 24 2P 34
TR 13 EAUe 227t o SMof Moz yo HEH o Folz|= 7%
ol gich,
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Table 1. Production of top shell in Cheju Do

g unit:M/T

 YEAR | fishery village diving  Total
190 | 1,811.8 3.2 2,144.0
1981 2,980.6 473.4 3,453.9
1982 3,337.0 439 3,680.9
1983 3,654.0 439.5 4,093.5
1984 3,320.3 350.7 3,671.0
1985 2,858 307 3,165
1986 1,268 17 1,439
1987 | 755 94 849
1988 507 8 550
(%4)
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Table 2. Induced spawning of top thel lby the stimulation.

No. of No. of spawned Responded No. of Range of

Date spawned adults Female Male rate(3) eggs(*10) water temp.(C)
4,June, 1938 30 I 3 13.33 30 19,8-21.7

5, " 30 2 4 20,00 86 19.0-20.7

6, " 30 1 2 10.00 20 18,8-19.6

6, " 30 1 2 10.00 18 18.8-20.4
23, " 23 2 4 26.09 73 21,6~22.2

25, " 28 1 6 25.00 12 22,3-23.0

25, " 23 1 8 39.13 17 22,4-23.0
5,July. 1988 88 6 5 39.77 273 23.0-27.2
Subtotal 282 15 38 18.79 529 18.8-23.0
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Table. 3, I'mduceaq Spawning of top

shell by the stimulation.

No. of No. of spawned Responded No. of Range of

o Adult Female Male rate (%) eggs (*10) W.T.("C)

June S 1988. 19 2 6 42.11 108 19.1-19.6

13 30 5 9 46.67 420 19.8-20.5

24 25 4 6 40.00 270 20.6-21.0"

25 25 3 10 52.00 114 22.4-23.1

July 21 100 12 19 31.00 1,716 26.4-27.2

Aug. 17 50 2 9 22.00 30 27.0-27.5
249 28 59 38.96 2,650 22.45-23.15

*Flowing after 60 minutes dry.

14.49.138.138, 2017-11-03 09:10:41
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Table 4 . Growth and survival rate of young top shell
date Mean shell Daily Survival
diameter increment No. Rate
mm(+ SD) {xam) (%}
12, Aug. 0.49(0.03) 22.0 91,700 100.0
22, Aug. 0.71(0.07) 22.0 91,700 100.0
3, Sep. 0.94(0.10) 23.0 82,500 90.0
13, Sep. 1.24(0.11) 15.0 72,200 8.7
24, Sep. 1.25(0.18) 0.9 62,000 67.6
3, Oct. 1.30(0.20) 5.6 42,500 46.3
15, Oct. 1.32(0.22) 1.7 38,000 41.4
25, Oct. 1.35(0.28) 3.0 36,000 39.3
4, Nov,. 1.38(0.31) 3.0 29,200 31.8
15, Nov. 1.52(0.40) 12.7 25,300 27.6
25, MNov. 1.88(0.49) 36.0 24,500 26.7

Data of settlement

Fo

July

14.49.138.138, 2017-11-03 09:10:41

IP:



14.49.138.138, 2017-11-03 09:10:41

IP:

Table 5. Catch of young -top shell in sinchang and Qongpo St.
range of i llected areas
S - k
St. date individual NMMMW# (ar)* BOUX (min) Member Cntd remar
sinchang 6,16 223 23.1~56.9 40 3 100
" 6.19 281 22,0~61,0 40 K 100
i 9.15 374 23.1~178,0 60 . 4 100
total 878 140 10
oongpo g, 1 45 27.2~59 5 - 30 I 60
1" 9.9 67 20.0~50,0 30 1 60
7 9.10 29 - 11,0~67.0 30 1 60
7 9.11 103 10, 0~65,0 30 3. 60
1 10, 4 58 14,9~59 2 30 1 60
total 302 150 7 :




Table 6, Growing size of young top shell in Sinc chang St.

range of range of r i i
helght(nmp Lhdividual o shSiCuoindividual % GBS 0% 4 n i vidual o irvestigated
21~ 23 2 0.6 15~19 . 11 S 3. 3~ 5 1 0.3 100 57
26~ 29 4 1.1 21~24 . o6 18,5 5~10 13 3.7 .,
32~ 34 12 3.4 25~29 87 24.4 10~15 57 16,0 /
35~ 39 63 17,7 30~31 72 20,2 15~ 20 92 25.8
40~ 44 104 29,2 30~34 = 48 13.5 20~25 38 10,7
45~49 13 12,1 40~ 44 53 14,9 25~ 30 27 7.6
50~ 54 36 10,1 45~49 16 4.5 30~35 22 6,2
65~ 59 46 12,9 50~51 3 0.8 33~ 40 12 3.4
60~ 64 36 10,1 40~ 45 28 7.9
65~69 10 2.8 4550 23 6.5
50~ 55 22 6.2
55~ 60 . 7 2.0
60~ 65 (| 2.0
65~ 70 4 1.1
73~ 1 0.3
78~ "1 0.3
83~ 1 0.3
totay 356 356 _ 356

14.49.138.138, 2017-11-03 09:10:41
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Table 7, Growing size of young top shell in Oongpo St.

range of range of . s gy b
shell indi %, shell indi o, - range of indi g, investigated
hedght (mm) -vidual width(mm) Zvidual weight( %) _vidual areas
10~14 38 12.6 5~ 9 34 11,3 0.5~ 1.0 32 10,6
15~ 19 40 13,2 10~14 49 16,2 1,0~ 5.0 72 23.8 60
20~ 24 18 6.0 15~19 51 16,9 5.0~10,0 52 17,2
26~ 29 41 13.6 20~ 24 28 9.3 10,0~15.0 17 5.6
30~ 34 26 8.6 25~ 29 22 7.3 15,0~20,0 18 6.0
35~ 39 16 5.3 30~ 34 56 18,5 20,0~25.0 34 1.3
40~ 44 24 7.9 35~39 47 15.6  25,0~30.0 33 10,9
45~ 49 54 17.9 40~44 12 4.0  30,0~35.0 19 6.3
50~54 32 10.6 45~59 3 1.0 35,0~40.0 14 4.6
56~ 59 11 3.6 40,0~45.0 1 2.3
 60~64 i 0.3 45,0~50_0 3 1,0
. B65~70 1 0.3 50,0~55_0 1 0.3
total 302

302 : 302
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Table B. Sampling in Sinchang and Oongpo St. (1m?*)

shell mean of. shell = mean of ~ mean of
height  shell indivi width shell indi weight! weight indivi algaes
St. (mm)  height(mm) -dual  (mm) width (mm) -vidual (g) (q) ~dual (g}
40~49 . 46,0 2 30~39 38.2 25 25~39 32,5 4 -
m?msm:@ 50~59 57.0 35 40~49 41,3 24 40~54 47,3 1
i 60~69 . 7.0 12 L0~59 - - 56~64 59,3 A
. 40 ~49 47 .8 2 30~39 g, 1 - T 2h ~44 33.1 2
mv:w.:m:@ 50 ~059 58.5 6 40~49  42.2 8 -  45--54 19,9 9
60 ~G9 62.1 - vi 50~59 - - 56~64 60,0 1
. 40 ~49 46,0 3 20~29 29,0 1 20~44 31,3 5
m?m:m:m 50~59 53.5 2 30~39 34,5 4 55 ~64 60.0 5 Ecklonia cava
60~GY 6G.3 9 40~49 45 ¢ g 65~79 52,5 4 "
Sinchang  40~1Y 45, 1 18 20~29 27,5 3 15~34 248 23 4
1 50~69 53.9 10 30~39 337 25 35~49 41,5 6
light house 60~69 62.4 4 40~49 42,3 1 50~69 58.6 3
. 30~39 - ~  20~29
Sinchang , - 28,0 1 20~34 21,3 10 ‘
2 40~49 45,9 8  30~39.  33.7 11 35~44 395 2 mnicm.ww s
light house 50~59 59,3 G 40~49 41, | 2 50~59 535 2
30~39 36,0 3 20~29  27.2 9 10~34" , 22.8 22
Oongpo 40~49 45 .3 19 30~39 34.6 29 35~ 44 39,2 17 Sargassaceae
1 50~569 52.9 18  40~49 425 2 45~49 45 3 I 1,237
I0~39 35,2 3 20~29  23.2 3 10~34 229 13
Oongpao 40 ~149 17 .3 8 30~3¢9 34,0 16 35~49 41 9 6 Sargassaceae
2 50~59 656.0 10 10~49 42,0 2 556~69  60.8 2 420
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Table 3 . Catch of top shell and algae in claas 1 comnon fishing grounds of Samyang dong

DS Bhuee MiSien BRUS SR, Smmme oo glams oo T oo o i
puicherrimus  cragaispina [&2]] {q) 12} []) semireqularis

Il 2 1  2s1s 137 a 1 73

2 1 7 768 824 9 12 30 269

3 1 2 150 1 nw.

4 1 315 1 114

5 1 4 1420 126 - 1 178

& 455 2 &

7 1 ; 4+ 51
total 2 o 294 5156 955 17 979 T 6 620 -

c .\ { Iovestigated date ; 1999,7 )
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Table. 10 Catch of top shell, sea urchin » and algae etc. in Samyang St.

Sub No. of No.of No. of %Ommw Undaria Other
top shell Hemicentrotus Anthocidaris No. of .mH::mnHmHQﬁ algaes

St pulcherrimus crassispina sea urchins (g) ()
1 — 15 92 177 108 285 13,155 16,130
2 — 28 234 440 1,035 1,475 16,160 43,960
3 — 17 70 21 69 90 10,210 26,865
4 = 30 274 481 691 1,172 22,280 16,765
5 = 15 136 171 140 311 10,840 2,935
6 — 23 213 332 310 . 642 26,395 2,934
6 - 128 1,019 1,622 2,353 3,975 99,040 109,589
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Tablae 11, Catch of top shell and algaa in class 1 common fishing grounds of Samyang dong { unit, g}
He. of Ho. of collected Undarja - Ecklonia Sargassuu Sargassum  Sargassum Sargassum =~ Gelidiaceas codiaceae Galaxaura others tota) Thenn [
collected sk.  top shell plonatifida cava xinggoldiamw serratifol jum hornerl patana R falcata algass m?
15 92 13,155 4,710 6,520 4,490 - - - - - 00 29,215 1,951 7
2R 224 16,160 iz, 110 18,270 8,120 . 3,640 400 - 540 . B0 - - 59,450 2,123.2
§1 w0 10,210 7,840 4,280 3,400 2,210 3,920 4,320 485 210 0 37,015 2,180 9
a0 74 22,280 14,805 ¥,150 3,845 [,165 - 1s - - ap 51,800 17200
15 . 136 10,840 2,180 - - - 740 - _ - pul 13,760 YRR
23 . m_m. 26,395 949 235 870 50 240 - 400 i 30 29 329 01,2152
S$ubtotal ] T
u,.um 1,019 99,040 42,454 38,615 20,725 N.omm 5,300 4,975 935 0 1,060 220,489 794 13
mean  per m' {g) 778.0¢ 313.9  276.7 170.3 50 50.8 46.2 8.0 2.9 9.0
esch algae feobal algaes (1) 44.57 19.1 17.4 10.2 3.2 2.4 2.2 0.4 0.1 0.4
“each algae' / one top shell “(g) 7.2 41.7 28.3 22.3 ) _l.l!......llllAn.Gqu other algaes 19.0) !

( Investigated vear : 1981 )

\ :



Table 12, Distribution of shell fish, algae and
., -Qther sp. in Sinchang and Qongpo St.

d*152  Mollusca
= Turbo(Batillus) cornutus (LIGHT FOOT)
= Cellana nigrolineata (REEVE)
JFEY Cellana grata (GOULD)
dES (Y Tegula pfeifferi carpenteri (DUNKER)
o e A= Monodonta labio (LINNE)
925 Chlorostoma argyrostoma lischkei
A% Heminerita japonica {DUNKER)
g.g_f;‘f_g. Littorina brevicula (PHILIPPI)
=2 Purpura (Mancinella) clavigera (KUSTER)
.?.Eht_?_% Purpura (Mancinella) bronni (DUNKER)
22 Liolophura japonica (LISCHKE)
SEds Ischnochitol comptus (GQULD)
=% Chlorophyta
=L s Ulva pertusa (XJELLMAN)
7} & op Bryopsis plumcsa (HUDSON)
Aa s -
';l-_’,‘-_% Phaeophyta
i Ishige ckamurai (YENDG)
i Ishige sinicola (OKAMURA)
L Hizikia fusiforme (OKAMURA)
e Sargassum thunberygii (MERTENS)
b O 2 7ot Sargassum confusum (AGARDH)
Sy Sargassum ringgoldianum (HARVEY)
I Ecklonia cava (KJELLMAN)
2xz Rhodophyta
L b k2t Galaxaura falcata (KJELLMAN)
Aaz
e Gelidium amansii {LAMOURQUY)
i*-,?:?—-‘gf‘_‘l'.‘?.gf Corallina pilulifera (POSTELS et RUPRECHT)
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Jania ungulata -(YENPO)

Chondrus ocellatus (HOLMES)

W ool
o
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Gyﬁnogongrus flabelliformis (HARVEY)

Pachymeniopsis elliptica (YAMADA)
Callophyllis crispata (OKAMURA)

other animals

Pollicipes mitella

Hemicentrotus pulcherrimus (A.AGASSIZ)

Anthocidaris crassispina (A.AGASSIZ)

Stichopus japonicus selenka

Platydoris speciosa (ABRAHAM)

Chromodoris pallescens (BERGH)

Certonardoa semiregularis

Ophioplocus japonicus ({H.L.CIARK)

Pleurobranchus hirasei
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Table 14. Movement of habitat according to the each size in light intensity

: date 9.20 . 9.21

sheil site ~J _15:00 17:00 19:00 21:00 23:00 01:00 03:00 05:00 07:00 09:00 11:00 Mwhm:
height ['D95 3 s [ sulr &wzm.mmzm.mwzmm%qm.mzwmmzmmwsm m_mzwmgm.mmzmmm@
30mm > ] 20 20 00 {02000 o [ 3 16 21y {17 1206 17 13 0|4 |16 [2]{8 {10 819 (310 oo 1812 |0 i6 | 4
30 ~ 60| 15 1510 lofisio loda 8 |32 8 5[0 4 |11 |o]s |10 |3ls 7716 |2] 8 81141 |o 11 |4
60mm < 10 1070 1o} 81 (2|0 4 |6lo]| 46lo]3 71212 |6 (4|3 | 3|21 |o] s 41073 |o 0f1
total 415

mean 1. "
light Lux 340 220 0 0 0 0 0 ] 70 940 940
mjnm:mww% ,

5 ¢ Shelter BW : Bottom Wall F : Food



% Table 1 sediment type, textural parameiers and total—organic matter.
Station gediment composition Clageifi- T—organic “Pextural paramters

granule  sand silt clay cation {) Mean Sorting Skewness Kur-tosis
) (%) « ) (Mz) @) ( sx) (83)
1 17.8 59.1 151 8.0 oS A.24 2.7 4.13 @ .40 1.40
. - 2 1.38 92 .62 a3 259 1.32 0.B4 Q.47 Q.70
$ Y 18.1 66.2 12.7 3.0 ans 3.11 1.5 4.60 D.3% 0.68
, A . 13,6 6442 1847 3.5 2nd 4436 3.4 4.08 0.34 1.9
5 . 14.0 57+9 16.2 11.9 &ns 4 .86 A3 4..10 0.29 1.13
& - Ted44 93.25 s 1430 C 031 1.24 0.58 3.98
1% ;—N!N mml\ﬁ Amom @OW mﬁbw W.WN w.m u.ww Oouw - J'@.—
v 8 21 .67 T8.32 28 Z.21 —0 .57 1.54 0.7 0.B82
9 61.711 48,29 . a0 1.33 0,51 3.07 0,68 1,18
10 3.45 55 .45 12,36 28,74 {g)msS 10.66 117 2.56 L 0,53 0.49
- 11 B.1 67.5 B.o 16,1 Peatis 5«20 31 4.01 ; 055 1433
R ¥ 3.34 66,33 9.83 20.5 M%sm 6.50 1.74 3.1 0.74 0.85
13 3.27 65,36 G.36 22.01 g)ms 7.09 1.83 3.35 0.49 1 .82
14 9.4 61.6 19.4 9.6 ans 3.06 3.7 3.687 0.43 0.97
15, 32.04 67.95 2o 3.01 -0 70 1.78 D22 1,06
16 21.93 78.06 &5 3.14 ~395 1.30 0.23 0.70
17 17.31 61.3 12.5 8.89 Zms 4.74 2.6 Ae14 0.41 1.43
18 10..31 58.9 12.93 17 .85 am® 4.9 3.38 3,71 0.46 L1454
19 5.16 94,83 o 1.17 -1 .24 1.87 0.98 1.73
20 6,75 92,23 a5 1.34 1.8 1..07 Q.49 1.T4
21 28.89 11.12 , g_ 2.04 -1 o 3 1.36 0.05 0.91
uv..m Amnm Wmﬂm N.ml L. h_ulw @.ﬁm W.\ﬁm * Wob.@ pcéw 01wm. .—QNW

Ranga 3.2T = 28,29 ~ B.0 3.0 117 - ~1.73 = 0.84 =~ -0.22 - 0.49 -~

T1.79 92 .62 21 .4 28.74 10.66 3.7 4.6 0,98 3.98
Average 1557 68,62 14425 12..5% 3.88 2.3 2.9 O.44 1.34
. Hote 3

5 83 ¢ gravelly sand,

at ¢ sandy gravel,

mddy sand,
41 : Do doo, 2 i Kwiil, ; Aewol, 4 s Hallim,
8 ; Macjeong, 9 : Sagee, 10 1 Daspyeong, : Daspo
15 ; Pyoson, 16 : Simsan, 17 3 sun@gsan, 18: U-do,
. 21 ; Wimyeong, 22 3 Jochom.

ans 1 gravelly mddy sand,

5 3 Shinchang,

, 12 : Sogwi,

& 1 Yongsoo,
13 3 Wimi,
19 : Chongdal 20 & Sehwa,

(&Yms + slightly gravelly »

Ts Sindo,

14 1 Tosan,

14.49.138.138, 2017-11-03 09:10:41
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* Table 2 lNonthly precipitation in Cheju-do, ( it s mam )
Jonth
Looatiod ! e 3 4 5 6 7 8 9 10 19 12 AmNUATL
CHBJU 6047 7644  66.2  98.2 4.9 202.6 235.7 251.9 181 ._o 98.6 82.3 54,1 1485.7
SUNGSAIT 756 23.0  100.9 145.0 144.5 249.3 27043 259.4 201.5 1075 10244 67.8 1816,7
SBOGUIPO 49+3 78.9  118.4 187.3 203.0 309.2 289.5 210.9 161.6 88e1  T0.2 44.9 1811.3
DARJURG 45 5TeT 2.5 1148 1190 21004 1977 158.2 10649 6245 5944 44.8 1247.0
1ImATT 57«5 T6e4 89,5 13643 135.4 242.9 248.3 220.1 162.8 89.2 78.6 52,9 1590.4

14.49.138.138, 2017-11-03 09:10:41

IP:



* Table 3 Seasonal msan values of each items.

Spring
St fib SAL TS 78 ™S 758 7S3 788
) Tes
1 14.8 32.9 19370 8453 39362 2.05 6.48 24.0
2 1542 32,7 38770 66 38764 2.6 442 3440
3 1504 33.0 48460~ 6.84 48453 1.87 4.97 27.3
4 13.2 3.2 36720 7405 36713 2,63 4442 37.3
5 1340 32.4 38720 10.24 238710 2,58 7456 2542
6 13.2 3.3 34360 6.92 34353 1.56 5.36 22,5
1 15¢4 2.2 40640 5,91 40634 1.72 4419 29,1
8 14.7 32.4 36420 6448 36414 1.64 4484 2543
9 1445 32.2 41320 4423 41316 167 2,36 9.5
10 15,2 2.4 39140 4,35 19106 1463 2.72 3745
11 1545 3.7 38210 8.64 38201 1272 6492 1948
12 1543 3241 38910 9.47 38901 2,36 To11 24,9
13 15,4 32,02 40290 8.55 40282 2,32 £423 2741
14 15.4 32,0 41920 5467 41914 1.72 3.95 303
15 13.8 .4 37760 8.72 37751 2.04 6468 234
16 135 32.4 37860 Te4T 37853 1.9 5.66 2442
17 14,3 2.2 26880 £.07 20804 2,66 3ed1 43,8
18 13.6 3344 37660 4.07 37656 1,60 2447 3943
19 14,4 32,8 39076 6445 39064 1.68 477 26,0
20 14.7 33.3 31830 5497 31824 1.64 4433 2745
21 14. 2.4 46430 T.82 46422 1.59 6e23 2043
22 13.7 31.3 21300 5461 22294 2.74 2.87 48.8
Range 130 = 3123 =~ 21300 = 4407 = 22294 = 1,56 = 2,47 - 19,9 =
1545 3.4 48460 10,24 48453 2474 T.66 48.8
Mean 14.5 32,24 18001 6.88 37995 1.97 491 2549
Summer
St. wr SAL ™ S8 TDS 7SS 7SS ¥88
1SS
1 234 29.8 25600 5e54 25595 1.84 37 33.2
2 23.2 28.4 . 28460 5.48 28455 2404 344 372
3 2345 28,2 25980 5465 25974 157 1,98 29.6
4 25,1 28,4 21760 T.15 21753 246 4469 .4
5 2547 29.4 24250 .91 24243 2,54 437 3648
5 2241 28,0 29670 5,92 20663 1.58 534 22,8
7 25,6 28.4 24780 3448 24777 1.6 1.88 46,0
'8 25.8 28,2 22770 4,10 22766 1.62 2,48 39.5
g 2527 29,4 30750 4455 30746 1.67 2,88 3647
10 24,1 3C.4 25680 4452 25676 1453 2.59 339
11 243 29.1 24720 6464 24463 1,84 4.8 27,7
12 24.3 29,9 28800 8.66 28791 2,26 Bed 2641
13 24.5 30.2 26090 8.42 26082 2,21 6.2 2642
14 243 3045 26440 3.72 254365 1464 2.08 Aot
15 2442 27.9 27020 7472 27012 2,16 5.56 28.0
16 2444 29.4 21890 ba 21883 1.66 5404 2443
17 2346 27.8 12850 8445 12844 2,37 4ol 367
18 23.6 30.04 24240 4413 24236 1445 2.68 351
19 231 27.6 27750 5. 27745 1465 3.79 3043
20 234 29,4 4960 5.07 85 1,61 1.46 21,9
24 2344 28.2 24550 3457 14544 1,57 240 27,3
22 2142 28.4 600 AL e 2.3 Taud iy
Danme M5 = 275 = S0 - .30 - tnEo- ek = el = 2.0 -
oRLa 3065 22750 e ToTAG ey e i
“Ban 24.05 28,95 13532 3,700 CuTe 1.9 2.8 2heiT

IP:14.49.138.138, 2017-11-03 09:10:41



* Table 3 { Continued )}

Autunn ]
v 788
St i SAL s 753 TDS vSS T8 =3
1 20,1 33,7 31820 5,27 31815 1476 351 3.4
2 21.0 13.4 30426 4,82 30422 1,87 2.95 38.8
3 23.1 33.2 29870 4,97 29865 . 1.66 3.3 3304
4 23.7 33.24 28770 6493 28763 1464 5429 23.7
5 21,6 33,0 30740 1416 30737 187 127 5G o6
6 17.4 32.7 30845 . 6.27 30839 1483 Aedd 29,2
7 19,8 344 28650 3u41 28647 1,04 2,37 30.5
8 21.0 33424 28740 3.75 28738 1412 2463 26.9
9 20.8 33.4 33240 4.58 33235 107 351 23.4
10 22,1 3.1 30850 397 30845 1.04 2,93 2642
11 22,0 33.01 30680 5ed2 30675 1.62 3.8 2949
12 22,3 3341 31744 8.12 31736 1672 B4 21.2
13 2245 3.5 2976C T.74 29752 1.23 651 1549
14 22.7 33.1 34700 3,21 34679 1.24 1.96 38.9
15 2047 33.4 28440 764 28432 1476 5,88 2340
16 20.4 3303 28500 6424 28494 1.76 448 2842
17 19.7 33.7 23670 3,79 23656 2,08 1.T1 5449
18 2144 .4 30740 321 30737 1ed5 176 4542
19 21.0 3362 28670 4447 28666 146 3,01 32.7
20 20,1 33,4 24650 4,28 24646 1.48 2.8 3406
29 20,2 33.2 27440 4438 27436 146 2.92 33.3
22 20,1 2.6 10200 314 10197 2,05 112 8449
Range 17 = 326 = 10200 = 3,04 - 10197 = 1.04 - 1.12 = 15,9 =
237 3.4 34700 312 34697 2,08 6651 6449
Winter
St W SAL TS 38 TS 7SS 7SS _USS.
7SS
1 13,0 3447 34520 8.87 4511 177 Tt 20,0
2 1345 33.07 36640 7.87 36632 1.83 6404 23.3
3 13,6 34.45 35870 7.16 35863 1464 5¢52 22.9
4 1247 33,87 35272 8.05 35264 2,33 5.72 28,9
5 1347 3417 33620 10,75 33609 1.87 8.88 - 1744
6 12.8 3344 31630 7.68 31622 1,46 6422 19,0
7 12.7 33.17 36720 644 36714 1.34 51 20.8
8 1448 34,14 33500 7.3 33493 142 5.88 1945
9 1446 3401 40670 5.27 40665 1458 3.69 3040
10 144 34.2 36750 4455 16746 1.44 3.1 1.6
11 1443 3441 36720 8.95 36711 1.72 7423 19,2
12 1443 3ded 34640 9,58 34630 2,12 Tud6 21.5
13 1447 3443 36630 9,46 36621 2,07 7.39 21.9
14 1448 4.2 40260 6427 40254 1.02 5425 1643
15 13.2 Ml 33210 9.74 33200 2,13 761 21.9
16 14,2 3448 33400 5e24 33395 1.46 3.78 2749
17 123 3445 28520 6451 28514 2.21 Add 33,9
18 134 4.3 36640 3.22 36637 1,40 1.32 43,5
19 1244 346 36520 7452 36513 1448 6404 197
20 1243 3449 0765 5.98 30758 1459 5443 22,2
21 1344 RY 45210 2457 45201 1443 T.14 1647
22 12443 33,6 18220 6632 18214 2420 4,12 4.0
Range 12,3 = 33,07 - 18220 - 3,22 ~ 18214 - 1,02 = 1,32 - 96,3 -
1443 a5 45240 10.75 SEE0T 0 2433 3,38 3.5
Tean 13,52 34.18 24816 7038 24808 1.70 3,47 24422

IP:14.49.138.138, 2017-11-03 09:10:41



* Table 4 Ammial mpan veluss of sach items.

Ste i SAL v 783 ™ms 7SS TSS 788
N )
1 17.8 12.8 32828 741 2821 1.9 5,2 27,7
2 1842 31.9 33574 6t 33568 2.0 4.2 13,3
3 1849 32.2 35023 642 35039 1.7 4.5 2843
4 18,7 31.7 30631 T3 30623 2.3 5.0 3
5 19.0 32.2 31833 7.8 31825 2.2 546 3.8
6 1644 3144 31626 7.0 31619 1.6 5.3 234
7 18,4 32.4 32698 4.8 32693 1.4 3.4 31.6
8 193 32,0 30358 5ed 30352 145 4,0 28,6
9 18.9 32.3 36495 4,7 36490 15 . 32 2.4
10 19.0 32.5 33098 443 33094 1ed 2.9 32.3
k! 19,0 32,0 32583 Ted 32512 1.7 5.7 24,2
12 19,1 2.4 33524 9,0 33516 2.1 68 23.4
13 19.3 2.5 33193 Be5 13184 2.0 846 22.8
14 1943 3244 35830 447 35825 T4 3.1 2.4
15 18,0 31,8 31603 8.5 31601 2.1 Gad 2441
16 1841 32.5 30413 Bl 30406 147 44T 2643
17 17.5 32,1 23730 547 23729 243 3ed 42.3
18 18.0 33.2 32320 3.7 32317 1.5 2.2 40.8
19 177 2.1 33003 £40 32597 1.6 4od 2742
20 17.6 32,8 23551 %eb 16626 146 440 29,0
21 1749 32,0 35908 646 35901 145 Set - 25,0
o2 17.0 31.5 14655 4.8 14900 2.4 244 5245
Range 1644 _ 34 = 14655 = 3.7 = 14900 - 14 - 2.2 - 22,8 -
19,3 32.8 36495 g0 36490 2ed 648 5245
Hean 1843 3242 31295 Fed 3979 1.8 445 30.6

* Table 5 Seasonal mean values of wind valooity, precipitetion and TSS.

Seeson
Pector Syring Summer Autumm Yinter
Wind Vel.( m.a.) 406 2.5 3034 6.{}
Precipitation(mm)  602.0 1185.5 55049 311.3

IP:14.49.138.138, 2017-11-03 09:10:41



LD
Y Sl @
S1.2e
St.3 e
St.2 e
Si.| e
J o
st. &
O + O

Sinchang R

14.49.138.138, 2017-11-03 09:10:41

IP:

Fig.1. Map showing the sampling stations in Sinchang.

St.e umm.&muf.,:m St.by scuba diving, St.ws
Left St. : light honee -

:sampling St. of young tép shell



Oong-po RIi

S5t.2e
St. m_gy 1 @

)

Fig.

2.

Map showing the .wm_sm&..u.,:ﬂ. stations in Oong-po.

St. @ :sampling St.by scuba diving, St. m:Sampling St. of young nmvmu shell

14.49.138.138, 2017-11-03 09:10:41

IP:



—~ Y

Fig.

3.

2 .28
..”‘.,{....'...‘.“.... - ..'m

% A0 NS I
6. 15" ,,...u r_.mw .

Y- XO Rl

~
- . .

» L]

Samyang - dong

Map showing the sampling stations in Samyang-dong.

14.49.138.138, 2017-11-03 09:10:41

P



28
24 | A—a
%)
<
o 20}
e
-
o .
@
s
E
= I8}
i2f- /S
8-
ol I L

A O849

: 1985

H i |

Jan. Feb.

Fig. 4. Monthly

z__a.,. Apr. May June July Aug,

Month
change of water temperature in Oongpo St.

Sept.

Oct.

Nov,

Dec,

14.49.138.138, 2017-11-03 09:10:41

IP:




| Temperature (*¢)

28

. = 1 t
Jan. Feb. Mar. Apr. May June July .>:a. - Sept, Oct.

Month

Fig. 5. Monthly change of water temperature in OCongpo Sst.

Nov.

Dec.

:14.49.138.138, 2017-11-03 09:10:41

IP



1.028
27~
By
=
]
| 5.
h
L¢3
=
O
[ ]
a.
w
221-
! 21
}1.O020
Jan.
Fig. g,

Feb. Mar. Apr. May June July

Month

Monthly change of specific gravity in Qong

-

Aug.

-po St.

Sept

Oct.

Nov.

Dec.

-4P--14.49 138138, 2017-11-03 09:10:41




_.Qmmﬁ

V]
o

Spacific gravity
N
i S

a2z

1 1 1 y

Jan.

Fig. 7. Monthly change of specific g

Feb,

Mar.

b_._ua.

May

June

July  Aug.  Sept.

Month
ravity in Congpo St,

Oct.

Naowv.

Dec.

14.49.138.138, 2017-11-03 09:10:41

IP:



Precipitation (mm)

9 i |984 693.9
) ® ifses T N
500 ﬁ 4 i 1987 . .
4+ i i9es
400 |-
300
200 |-
joo |
0 i | i | 1 1

14.49.138.138, 2017-11-03 09:10:41

IP:

Jap. Feb. May. Apr. May June July Aug. Sept. Oct
Month

Fig.8. annual change of precipitation in Chasn e




Water témp. (*C)

28 l.o27 &
24|- 1.026 .».M.
o
20L 1.025 &
1.024 o

16} 5
! — romm “t
12! [ i ] ] i ! 1 { 1 1 I L oze @

10 30 50 70 90 110 130
Time in days
Fig. 9 . Shows the fluctuations of water temperature and specific

gravity.

( Closed cicles:

specific gravity , open cicle: ﬁm#mﬂ temp. )

14.49.138.138, 2017-11-03 09:10:41

IP:



30{'

20

10

30 40 350 &0
SHELL HEIGHT  (MM)

30r

N=356
20

o 10
=
d
=
o 20 30 40 50 6o
pot SHELL WIDTH (MM)
“ ™
3or

20 N=358

Q

I 10 20 30 40 30 80 70 80

~ BODY WEIGHT (GR)

Fig, 10. Frequency o1 snhaeii height, sheil width and
" body weignt if young top sheil in Sincirong St.

IP:14.49.138.138, 2017-11-03 09:10:41



4
30r

N=474

10

010 20 20 40 50 60 70
SHELL HEIGHT {MM)

(/A
30r
20_ _ N=437
10
b
U
- 0
g 10 20 30 40 50
g SHELL WIDTH (MM)
-
e 30r
20 N=436
10

071" 10 20 30 40 %0 §0 70
' BODY WEIGHT (GR)

Fig. 1. Frequency of sheil height, shell width amd
body weignt of voung fop sheil in Oong-po: St..

IP:14.49.138.138, 2017-11-03 09:10:41



Shell height ( cm )

Shell weight (g )

80

70

X))

i0

3 1 E] I
Jun. 16, Sept.15, Sept. 18, A, 27,
N =158 N = 124
N = 223
1 } n 3
Jun. 16, Sent. 15, Sept. 18

Fig. 12 . Growth comparison of shell height with shell weight
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Shell width {(mm)

40}
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Fig. 16, Relationship between shell width
and shell height of top shell
in Oongpo St.

SW = 2,10308H247*3 x |3
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