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Summary

Studies on the bad seed collection in oyster

growing area and investigation of the new

oyster seed collection area

To investigate the cause of bad seed collection which have been appeared
in south coast oyster growing area since 1992, biological and environmental
factors that may affect on oyster seed collection were surveyed. The survey
have been performed for two years from 1995 to 1997 and carried out at
main oyster growing area, Tongyodng, Kdje and Ydchdn region. The survey
areas were selected by oyster seed collection status from 1992 to 1995.
Tongyong Josan and Ydchon Hangdae area exhibited normal and fluctuating
seed collection aspect since 1992 respectively. But oyster seed collection in
Kaje Osu area nearly have not being carried out since 1992,

During survey period, the ratio of wet meat weight to wet shell weight of
oyster were 16.58-43.12% at Kgje Osu, 16.92-45.06% at Tongydng Josan,
13.15-43.28% at Yoéchon Hangdae respectively. And the ratio of dry meat
weight to dry shell weight were 3.63-9.63% at Koje Osu, 3.36-13.16% at
Tongydng Josan, 2.57-12.54% at Yochon Hangdae respectively.

While the investigation period, the glycogen contents in oyster meat were
0.40-857mg/100g at Koje Osu, 1.54-8.86% at Tongydng Josan, 0.65-7.86%
at Yochon Hangdae respectively.

From January to July in 1997, to compare the biological activity of oyster,

glycogen contents in gill texture were analyzed. The range of glycogen
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contents of gill were 182-494mg/g at Kdje Osu, 1.44-691 mg/g at
Tongyéng J6san respectively.

The infection ratio of oyster ovary parasite, Marteilioides chungmuensis
which can affects on the spawning and the growth of fertilized egg at Kdgje
Osu and Tongyong Josan and Yochdn Hangdae were 0-57.1%, 0-42.9% and
0-30.3% in 1996 respectively. And the infection ratio were increased
13.3-66.7% at Osu, 0-43.7% at Josan and 0-43.7% at Hangdae respectively
in 1997.

The egg lipid contents of oyster ovary on spawning period from June to
Augst at Osu, Josan and Hangdae area were 3.3-4.1ng/egg (Ave. 3.68ng/
egg), 3.1-52ng/egg (Ave. 4.08ng/egg) and 3.3-5.0ng/egg (Ave. 4.41ng/egg)
from 1996 to 1997 respectively.

Opyster larvae which appeared in Osu area from June to September were
vanished after early umbo stage and could not connected to seed collection
in 1996 and 1997. In Josan area, oyster larvae showed normal development
pattern from June to August and connected to big seed collection in 1996.
And in 1997, larvae showed normal appearance and development from June
to July and connected to small amount of seed collection because of twice
Typhoon appeared on June and July. After July to September, small
population of larvae on various development stage appeared but could not
connected to seed collection and the failure of seed collection was presumed
by biological inactivation of larvae. In Yochdn Hangdae area, only one _time
seed collection was recorded from July to August and obtain 45,000 strings
in 1896. But in 1997, only early stage seed collection from June to July was

succeeded with small amount partially.



Health condition of oyster larvae were checked by lipid contents from
June to Augst in 1996 and 1997. Lipid contents of oyster collected at each
area were followed the order 3.0~ 5.4ng/cell (Ave. 4.61ng/cell) at hangdae,
3.1-5.3ng/cell (Ave. 4.08ng/cell) at Josan, and 2.7-3.7ng/cell (Ave. 3.15ng/
cell) at Osu respectively. From these results, lipid contents of larvae may
have high relations with seed collection and the minimum lipid contents
requested for normal seed collection were deduced as 4.5 ng/cell.

Genetic studies including the RFLP and DNA sequencing were carried out
to investigate of mtDNA differentiation of Pacific oyster (Crassostrea gigas
Thunberg) populations. The mt DNA was isolated from each oyster obtained
from the south and the west coasts in Korea.

Firstly, the oyster mtDNAs of Kgje and Porydng in Korea and Hiroshima
in Japan were digested with EcoR I /BamI I or Pst I and subcloned into E.
coli vector, pUC19. The restriction map of the oyster mtDNA based on the
restriction patterns of the cloned recombinant DNA was constructed. Total
size of the oyster mtDNA was approximately 18kb and one site of BamH I,
Bgll, and Smal, two of Xbal and Xho I, and three of EcoR I, Kpnl and
PstI, and twelve of Hindlll were contained in the mtDNA.

For DNA sequence comparison of the mtDNA 16S rRNA gene in the
oyster populations, the 320 bp-DNA fragment was amplified by PCR and
the DNA sequences were determined. The DNA sequence homology among
the C. gigas from Korean and Japanese populations was 100% but that
berween C. gigas and C. nippona was 95.7% (the rate of base substitution,
4.3%). This result indicated that the nucleotide sequences of 16S rRNA used

above was not proper in investigation of intraspecies variation of oyster.



To discriminate effectively the genetic differentiation of the Korean oyster
populations the RFLP for the oyster mtDNA was carried out. The oyster
mtDNAs from four sites (Porydng, Haenam, Namhae, Pusan) in Korea were
digested with 8 restriction enzymes and the restricted DNA represented by
EcoR 1 or Hindll cut. All samples from Poryong were composed of one
haplotype (a). However samples from localitics of the south coast in Korea
showed that several clones were contained in each locality. Samples from
Pusan and Namhae were composed three mtDNA types (a, b, ¢ and a, ¢, d),
respectively and the major type of the former was b, and one of the latter
was ¢ type. Samples from Haenam were composed two haplotypes (a and c)
and the major was a type. Complexity of mtDNA haplotypes in oyster
samples of the Korean south coast suggested that various clones of oyster
were introduced into this region resuited from transplantation of oyster or
the effect of an ocean current.

From the analyzed results of the environmental factors in survey area,
increase of TBT and floating material in seawater was confirmed
specifically. The TBT contents of seawater in 1997 were higher 3 or 7 times
than that in 1996 and more than 40mg/ £ of floating materials were detected
at each survey area. But formalin and pesticide, Cartap that may discharge
from fishing farm and drainage area near the shellfish growing area and to
be shown a bad effect on physiological condition of shellfish was not
detected from environmental seawater at the survey areas.

The range of COD value of deposit at the survey areas was 109 -21.3mg
/g.dry in 1996. And especially the COD value of deposit collected at Osu and

Josan was higher than the deposit contamination standard 20mg/g.dry. In
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1997, COD shown high value on May to July and the mean value measured
was 28.0 mg/g.dry at Osu, 24.6mg/g.dry at Josan and 16.7mg/g.dry at Hangdae
respectively.

And the range of ignition loss of deposit collected on February and
August was 6.8-106% and 2.2-4.6% in 1996 respectively. And mean value
of ignition loss at Osoo, Josan and Hangdae was 9.7, 9.0 and 7.2% in 1997
respectively and the value was higher on summer than on winter.

Acid volatility sulfide of deposit on February and August was 0.04-0.2mg
/g.dry and 0.02-0.58mg/g.dry in 1996 respectively and the value at Osu and
Josan area was higher than at Hangdae and exceeded the deposit
contamination standard 0.20mg/g.dry. In 1997, average of acid volatility
sulfide of deposit at Osu, Jésan and Hangdae was 0.35, 0.34 and 0.08mg/g.dry
respectively and shown high value on late spring and summer.

And moisture content of deposit followed the order 57.0%6 at Osu, 60.4% at
Josan and 48.3% at Hangdae respectively.

Phytoplankton density of seawater collected at each survey area in 1996
was higher than in 1997. And Chaetoceros sp. and Skeletonema sp. were
dominant genus in seawater at Josan area. And seawater collected at Osu
on July shown high phytoplankton density but the dominant genus among
identified was Nitzschia sp. at surface and Ceratium sp. red tide causative
organism at lower layer.

Total chlorophyll-a concentration of seawater at Osu area was higher
than at Josan and hangdae and the range of total chlorophyll-a
concentrationin all survey area was 3.09-4.90ug/ ¢ in 1996. The average

chlorophyll-a concentration in 1997 was 2.14-3.07ug/ £ and lower than that
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in 1996. Annual average range of chlorophyll-a concentration of the micro
particle under 5.0um of which can be food for oyster larvae in seawater were
1.41-2.53ug/ £ in 1996 aﬁd decreased to 0.67-1.21ug/ £ in 1997.

The viable cell count of oyster collected at Josan and Osu under 25°C was
14,000-410,000/g and 18,000-740,000/g, respectively. And the viable cell count
of seawater was 7,300- 220,000/g and 31,000-11,000/g, respectively.

Enterobacteriaceae, Pseudomonas sp., Flavobacteriun sp., and Pasteurella
sp. were the dominant genus in oyster larvae collected at Josan and Osu
from June to August in 1996. And the predominant genus in oyster on June
was Enterobacteriaceae but substituted by marine bacteria such as
Flabobacterium sp., Moraxella sp., Pasteurella sp. on August.

The dominant bacteria genus in seawater on June to August in 1997 were
Moraxella sp. and Flabobacterium sp. And bacterial flora of oyster was
similar to seawater on May to June but Vibrio sp. occupied the predominant
genus on July to August.

The cell necrosis which may be caused by bacteria or parasite invade was
found from oyster larvae collected at bad seed collection areas.

To investigate a new oyster seed collection area, biological and
environmental factors in Haenam area which have many natural adult oyster
resources have been surveyed for two years from 1995 to 1997.

The average water temperature during survey periods was 15.75C and
0.47C higher than the annual average. Temperature of seawater records the
highest value of 26.8C on August and the lowest of 4.35C on February.
The average salinity of seawater during survey periods was 32.35% and

showed the highest of 33.84%, on February and exhibited the lowest of 30.72
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% on July. The range of transparency of seawater were 0.4-0.9mm and
average pH of seawater in survey area was 7.76. And dissolved oxygen
contents were 5.50-8.10 mé/ ¢ .

At the survey area, oyster larvae were appeared for three month while the
water temperature kept above 20C from early June to early September.
Early seed collection was able to from early to middle part of June and the
middle to late part of August was identified as a optimal late seed collection
period.

For two years from 1995 to 1997, total 6,200 strings were obtained from
Haenam area and each shell of the collector had 30 to 50 oyster spats.

Transplantation growing test of oyster spat collected at Haenam area in
1996 was performed at three different growing areas, Hakka and Yo6ngjon in
Haenam and Tongyong JOsan area and after one year, oyster grown at
Tongydng Josan showed better growth than at other areas. The average
shell height of oyster in each growing area Hakka, Yo6ngjon and Jésan was

5.77, 6.1, and 6.43cm respectively.
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% A, B, By, C& S FE4L, 284, datdg 28, 439 opvxites &
fate YA A9 gHd ¥Ze AFoz sy ZRIE A 2
A olutAs] o, HIole Fo §RE HIEIY B), B9t HEo] ¥1¥ &8
of AZrt glon, AR L PYAZT Frs Aol HEPoEN JYTHd
Q “uitiel ¢-{ e Aol YFHU

oj¢} o] 2 YUY L ZF FAPAE EE & AH 7MF, %, 753
T 4A, 29 2 7EdAel FFHe 2R A A, 2 #BENY
£QA, 23 X4, A, 2, M ol FAsle FEL AAFUEY AN

BAMRE 12 o, et Ao AGRle BAE FApdte FLE Aotk
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A, vzt YA FZ Folr 2ol ARste AL uFH FAE F
FEUF e 2tz 256%, 6.2%°19, AAl F Al 25%0l 1, FUAIH, o=
173, QRAZ 58S zhzt 100%, 986%°) ol=x itk
gy, RYERH 2 AREY 402 A% S B39 Az sy
g 2 FAAGL 71 A Qon, '97d 8Y7A 6=, R ZRE F9
A4 2 EHe £AFH FAFANE f4 7790k, B2 93669
ZH (337)4)9] 1032 Yol 2t Ut

wrabA, Z71AQ0 BN $eludt 2 AREI 499L A ¥y 2 F
gl ¢AH £FE 5T Zo AAH AV YT FA6 ol 6
5% 23 Y52 28, S £YLE AT AAHA &L WA
3t YolrtMe % FRE A4E2E £ Ae deA vjdo] AFsjh

EAdTe 2 Aud 48 -85ty 8789, =29 2 449 ¥HAE, &
Aol Agol vlAE HE - 58 9¢ 5L WY AL, EAse 2o ME
2 A9 7R A ool P WAL FYP3T A7 MENFL AN
dated A7 2 FH HAH £ =2smA AA

>
X
e

jid

-—

o8 FF

o

2. A e

2 97E 2 AGAR FI49A 7EH A ARAT AES Astd 192
d olF T AAAMEI} Blnd FIIA olFolAn e FI AL (ZAHY)
o 2 AEFFH 'Y o)F AAMEI A9 o]FoiAA g1 YE AA ¥
(AARY), 221 =¥ F71HR 439 718 bda e qH Fd 1=

W) 2 ARG WPoE FHF 4T - H8E 87429, F 2o % 449
FAAE, KA Aol MAE AL - FotH 4 5¢ 2AstAn

_24_



&, 3EHNL8TY, FFEHF (JAQ], FRYolA L, oAMNAL, BEFT
AX), BHEA, F7FNPE, 22 AFFE, 2312 5 (Cartap) T
3 2E| A B et e AEe agn A
Z um, 5.0~60um, 0.45

~60ms] YA FEH] 53) L HolHE F 24 5 A BAstarh

8
oot
of%
S
N
o
{
o
o

2 AMEFY @730 9FE nF £ dv /AW F-FS FF, AA, AH
714 e ArE A&, 43U

o v 2 um, Bk £HGFH Y 2 A4AA SARYBA S
o
et 2Ael oY #7E WY, MR B4 2 78
W, F2 TR AGT o4 FAA PAY & AT FRHA TBL AR
o gAS7] Asked Selikel &, MR B2 R Y F2ANY F29) )
EEcelol DNAZ £4, A9¥ 2o 434 Wolg ¥astdnh 29 o
2 F4e) AZEE 9% A4 A FBL 23, BAsGeH, Ay, A7)
L fAe] P destd 54 2AbE 6~990) Y QA
=@, 2 FEO FFA 1 Yo dgoz v AL A F AR
oFe ALsty) Astel HGE AW &7k, 3 AR BB (4L,
L BEAE, FUE, £LORFE, WoHEY), B EANAY,  FA4

5
2% EA ZAL A - F7)AR AE, 2 34 AP AAstgh

]
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7h AIEX] MY " BME 2 AR X0 Al

1) A1gA A4
AEAE '92d 2 FIIAME B @o] 243 ol FrARIL v
A & olRoA1 Ye A ALY AdF (T1, FI4A =4 A
FAANRE AY o]FAAA g1 dv A AATY 254% (K1, AAA
AAE eee)E Zd A AFAR dAYEAeH, Ad AFe] AFA=
AEEE g Zole ANeH, HA F/AMEE AL olFo|AA] ¥ e
Zheteidi o} ol (Y1, AT E4E guhe g HAsAG (Fig. 1, 2, 3).

2) 248 F A8 dA4F A4

2 2 9 Fofjo] HESH P A S JAFTE HIA 43
7) 5t AlEARA 59F AoiA (T 2 AAl 2594F (K1) 24z Ztxn
Tem ©13o] He IW ARt 2 & 3 2AI04E 2 2of 308 (50070 A/A)E
€% 100m 1ol Ajdstgden, '95d F7IHEA ddFa 309 g4 Exd
B2 100m 1tholl AlAdslgoh =3 ‘94l 696 AR, ‘953 5¥0 Ul o]4
g AE 3 2A e F 2o 1,500/ A S RAER 2, 4% Egag vy
Yol 70704 483t 2709 ool 74z et Hd dH Fdo Al
o1 (YDOlE £% 100m 2di¢] '94d @A 2 2o (Z3 6.5em ©]4) 7,000
A, F FH (95d F714 1278 2901/300m) 5588 8t AldstdTh
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Fig. 1. Location of sampling stations in Osu, Kdje.
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Fig. 2. Location of sampling stations in Josan, Tongydng.
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Fig. 3. Location of sampling stations in Hangdae, Yochon.
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Lt 2 2mel AZE Byl ¥ KM #o| mA}
1) ZE 289 AF= Hr}
APg 2 Rie] ARE Wrie 2 wae] YBEHY 54 2H5H =

A L olg ZAZE & condition index #A48 53 AASAT AETH &

%

d ZAHE EUE 3 A= B4 gRo2E A4y, AR, AE AFH, {5 H
W5 F, SARPVZFTY A4 2FH FHA83, SHASY 2922
< ZFAA

Zy1, 2+ &, 2+ E & digital vernier calipers (Mitutoyo#)Z 0.01mn7}A] &3 &}
den, AFF, KFF, WAFEFE I54 AL (Merrler 20000S A3t
0.01g7kA A8t

SARAZFZ S 52UZ7] (EYERA FD-DollA 362 520 & 53
stgon], MAHNZFFE dry oven (110T)oM FFd |f7tA] dx F F74
A

Wzt 84 24 d24dUde e 715 AL F 2L E2 US AGUYs
o Fog FA3Yen, SARY 223 FHFS Hangedorn-Gensen's
method (YEAF T A, 1984 &3l A8t

7N% 28 A5 2 4L SRy EHE AT =X AME BE AR H
T e ued 2ok 2 S 218 AHER AR AL F, E 7
& N4 g AR AAE zejlly, $EF ] TS FoE B2F3] 3m
FAZ ZAggr} o] AR ZAAME Bouin's fixativedl TAAIZ] F gut3
Ql paraffin Aol 93t 5me] 2ZAHE PEo] Hematoxylin-eosin Y
G Ao Gzt zARAE NAF FIEH FENEF, 24 ol AF
2 AL ey 58 FAINAY. GAVAFY A, 27 BEAdE 3
BHUZARTLECRZE Y A8 @Es7] oJgr] o JdT 29 4L

£

2-E A, slide glassol =23t Eosin-methylene bluedll |4& ¥ 4dA|
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3t ot

A2 4 BgF T o] P82 Chang and Lee (1982)9] #yo] £3lo, £ g=4
71, AR, Ax7], A&7), 281 FAr2 PRI

AAAGE 2 RAHEZRE FAE A&de A3 ¢ ol 4 HAE £
B, AHEAIZ fA 9 AREE NFFFoE #AFINAUD. & 2 EL Gallager
and Mann’s technique (1986), 489 A &2 Mann and Gallager’s technique

(1985) 2.2 43t

2) A FZe] fAA ®wol xA}
7hH Ng % A%k
AP ALE3E A9 P2 19953 7YRE 19973 8¥€ol AAH o}
=3 #Zo] FAFAT Gt FEFL B JMEE, AY AA, @8 a=ln
A sigelM AR FHE A TIF S A FAFo o4, FA
TA A& AHES AT MRS B HEF A8 FLYe s FE
S A& B2 (Crassostrea nippona)& 7345 44T F4dg A7 A
el FAAZAA AHAT. B F2 L2 FZAnERE £Y43 AP E
AHE-3L ATk (Fig. 4).
Agta L} DNA Z 3o A3 BAE LS Promegait 2 8EH TYsgen
71et A|%FE L& Sigmaiit A EFE AHEA

}) mtDNA 52
2 AE25H mtDNA F&F2 SDS-#HE a4y (Wada et al,
1991)# Bimboim and Doly (1979) “¥-8 7l %3} Palva and Palva (1985)9]
U T2 A8 SDS M WHe 4 4 F A NEERY g
£ 238 2% 10 g8 FAY2NH 24N F TEK 2589 (SmM
Tris-HCl, 10mM EDTA, 1.5% KCI, pH 7.5)° ¥o] vlf712 @ d3}A vl Al

kA
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Aot vt d 2 15m LBl BFF F TF9] 15% sucrose-TEKS 4 &
FHE ugo 2 RE HH3] Hrlsld dEFulE EAT £98 47T, 4,000 x
gl A 1083 AR 45 A4S 10,000 x gollA 20837 thA] A& A
A AHEES 30m) EST £ (100mM EDTA, 10mM Tris, 150mM NaCl,
pH 80022 3Ag F 47ie} o] dAEY3lo njEE=Co} 288 F3A
o HEZ=gol 280 10% SDSE AHeldtd nEZS=golE: &3A7]|n
0.3M sodium acetate®} 29} 2] EtOHE 713t mtDNAE HAAZ . FHA
W vEZ=dol F8L AS WA FYsA dx vEE=g o AR
of 23 g% 200109 €41 (50mM glucose, 10mM EDTA, 25mM Tris-HCl,
pH 80)& %ol &3dta 40009 &Il (0.2M NaOH, 1% SDS)E #H7}std]
2 E3 5 300xL9] &A1 (3M potassium acetate)E H7}sld T3 ¥
12000 x gollA 3023 AAEHAAY. FFde T3 #HEss A7std
5,000 x goll A 10€3 ALt 4FHol Fujg oeheS Hrlste 12,000
x gl 1587 Y4 &3t mtDNAE A A2z 18 mtDNAE 20449
TE £ (10mM Trs-HCl, pH 80, ImM EDTA)2 & &3 A1}

th) Agasd 2] ¢ Southern blot ¥4

Dl EZ=gjol DNAZ D] AMRRE Agddases AR 9718 AA3)
= B4E52A BamHl, Bgll, EcoRI, Hindlll, Kpnl, Pstl, Xbal, 28] 3 Xhol &
8F R AFAELE AME3FeH, F A8 7 AAN2RE F2H 50ngd
mtDNAE 2t AAvhgo AHE-stich whg-2 ZF B4 A wgexoA 16
Al F #3382 0.8% agarose geldlA] M7| 953 Act A7EE T geld
/389 (04N NaOH, IM NaChellX ®/4A1712 F3t89 (0.5M Tris-HCI,
pH 72, IM NaClholA F3}A17] ©}& vacuum blotter® nylon membrane®l)
DNAE transfer AlZth. UV cross-linker2 DNAE membraneo] 113417l o}
S 29 mtDNAZ A 33 probed o] &3t 68ColA hybridization*l?dq'
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(Maniatis et al., 1982). Probe DNAE d3itat IFzo] A mtDNA7L
subcloning® Ec}2Av|= DNAE 245 ¥ elutiond}e], random primer extension
HHS A3t biotine2 HAAA WEJLY, chemiluminescent 7]Z
(CSPD, Tropixiit)® ¥H-A1AH 7]1Zo] EHEA W& 477Tnm 3739 |
ol ola] X-ray BE& ZHFAH 224 probe®}t hybridizedt DNAE HE3I4
th. DNA 2249% AFELAE FAPS A% BLWIEL Sambrook et al. 9]
(1989) B & AR3ATH

2}) PCR 2 DNA sequencing

5 7FA primer 22t 50pmol® 28] 2 mtDNA ¢F 10ng& PCR ¥t
Lo H7}3t1 thermo cyclers o] &3t 95ColA 18, 52T 18, 28
3 72ColA 184 303 ¥HE, A1 F wpR|gtef] 72T AA 10&3F WA 8
H2 -8 ZAAZ} (Sambrook et al., 1989). ¥H-go8 9] 1/109] %-& 1% agarose
geld] A719F35 S%5d DNAE &J3 A TEE DNAE gel2HE &
% (elution)A] 7132 FA g thd DNA G714 Q8 AAel AHEsoh. DNA |71
g& DNA AFF7IMGEA7] (ABI 373 AHE3te EA3tAth. PCRell
o|s %@ DNATE elutiondt] FHO2 A3, E71ME €49 primer
€ PCRell AHZ-3 F primerg& ol &3l 4% WTFoZ Ry FG7IMES 273
i M2 vastoh



CD .1 Collection sites
Il : Transplanted farm

Fig. 4. Location of oyster brood stock sampling stations for genetic
variation research and transplanted culture test farm : 1, Poryodng ; 2,
Haenam ; 3, Namhae; 4, Kdje ; 5, Pusan ; 6, Yongil. The transplanted

culture test farm is located in Tongyodng.

_35_



Ch 72 MHEXAY B R4 SN T

e

D #F49 28 54 24
e 8 54 2k A4 24, 59, A, 943 Fdig ez
6~99 Abe] sid ARG AL EFIAEUE (X x2008 ©| &, 2 3m
S A AP 5% T2TA g4 uFG F AnAoz AR
frdel i Fd 2 A7ldl g2tX DY, 23437, 3447, ¥z
B71, A%7], 223 BRr)e 69AE TEIAG
4 ZAHI719] ARt 28 FHLEAR, uiF L ofFolrnl BYE AL

sl Wgold ST

2) F4e ARE Hrh
AAAAD F49 AP AAFFoz BASAY. 449 AYe

Mann and Gallager’s technique (1985)2.2 ®A3} ¢t}

2t 2 MBE BHRL B4

1) +3& A
T2 ZAhs Fig. 1~-3% Zo] Al 25 (AAW), 9 A (24
R AW g GrEehelN 2z Ao 2T R AEHE dAsA 19%
24,6789 108 2 1979 14 %E 9474 ol 134 E5 3 5SmEol
¢ dF 2 3 AEE HHSADG FYE(Tr), $& (WT), €%

R

(Salinity), 40l&% % (pH), &&4+4(Dissolved Oxygen, DO), 3}8t3akA
873 (Chemical Oxygen Demand, COD), ¥ 2&F [4¢] (PO -P), 4=
Yok 4 (NHs -N), of&AEx (NO; -N), A4HE4 (NOs-N)], #4532
(Suspended Solids, SS) ¥ €22¥-q & RASY



Fours FHsHoZ £ £&44E £3ZA 7] (Hydrolab. Surveyor
3

IE o] &3l &AM ZAHSHP T, F40]2F5%+ pH-meter (model 50)Z

AN
o
2{_1’
R
lo
=2
o2
M

& AH A Inductively Coupled Salinometer (Watanabe
Model 601 MK IIDZ ZA3tAh A dLe 72 Gl AF2 5
¥, %9 HF< Strickland and Parsons® (1972)2.2 E A3t &&EF713
GEUolA A, ofFAiAA F AMALe] Foz YUY RHEF &
HNFLH 2 H2FAF AR (¥ F, 1985)9] ¥ S 4yt F22 Y-
E 60im FA S} LI 045m Filter® ztz} o3bstad 90% Acetonel 2 F

b
rlr

it
flo

2
% 4>

T

“

)

t}s ASAE Spectrophotometer® BIA A2 (Jeffrey & Humphre,

1975) 3ttt

2) AFHAHE &AL
BZEHAHE A 1996d0e 297 89, 1997d0= 2, 5, 6, 7, 99l
dAagtgen, Fokur2 NS EEFEHHE 5o 48§ (Moisture), 3-3H24¢
2878 (COD), Z287% (Ignition Loss, IL), AF3aA13831E (Acid Volatility
Sulfide, AVS) 5& ¥43tdch

&L FAI8 & 20g€ Dry ovend AHE-3t 80T oA 24417 A=xA17)
% Zad FAE %2 Yt AL Le7FE AR F 1g8 €T
2oz 3t RYNLEF 4B FE ¥ F2FRAA 1AL TUX 7HEHE
AR & mojere] AYRNLFE 20=310F 2 Ao T 90=F FE4A
a o FUHEFoZ Y3t mg/g - dryE
YEH AT (FE5A0E Y, 1985). 237 3E &8 533 AEE 550C
7120 A 2A1Z 71 E ¥ diAAClE oA o 1A Y F FAE Do A
Y Algol tigt FARE %2 e UTH AFH UL ES FAE oF 05~

2g& AR (Gaster Q)2E FA3tY mg/g - dry2 YEPRATE

2
e
X
ol
filo
Ku}
o
ol
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AT T F71FMYEL sl 100 UEEFED (PesSnCDH 1§ G4k
10m¢, NaCl 20g, Hexane 100m{E 713l 53 ¥+ 94217 & S2A4 1
U= AleF (PrMgBr)© 2 propylsldtgrt. wgstn @ 7o ey
o} IN #ite g HAAIF|n #7158 EH3A florisil cartridge® A A3
s LEFIY rta2azuEnsE (GO)E BASAT GCY ENzye
injector €% 28007, column 22t €5 X277y L A5 27]12% 800C
ol A 1600°C 7t & 400T/min, 2300C7AAE 100C/min2 423t Ech A&
column® #4& DB 122 Zo] 30m, WA 0.32mm, F7 025m<] capillary
column °]th. Detector €5+ 3000CE 610nm< F4 filter’} &8 FPD
g A h old) JhA{EL F7) 160md/min, F4 120m/minl 2 STt

el X249 AFFE (u/m)e T2 F XL 3olT (37%)9)
Fog AU T2LAdY FEaYHo 2 4 10mE sl 05N NaOH 10
me} 129% ZnSOs - TH:O 10mLE 7}8ted FE38A 288 oS, 4L (23T)d
A 3083 FAstAT ololA o] - oA (Whatman No. 1)2 o }3}
o} o] duelo] FHFE slsto] 100mE B HE FEdoz Zustgch
&, HF F&Y°] pHe 05N HCIE ©l439 458 zAsigot. 222d9
AFS AHMT FAAugg ol &3t ed, AWt HF 329 2n0E 3}
o 5N KOH 2m¢¢} AHMT €9 2mE 2}z Frisle 2838 &8 3, 4L
(23C)ol M 2087 A AR T8, 0.75% KIOs 2meE W7heted REdA £
&t 71X7F HAYEA Y= E st FHE 550nmolA s Yt ol EF
T I0mE LT U2 XN £ 272 Qe 8 =YY §F
= FAe v e T T29U FFHL ol gsld x2PY] FHIFL
gt .

ol Fol whatd FEF XNAEAo]l e Aoz LARANT Yve BY
(Cartap)®] %412 Fig. 59 o] 8v) $3WO2 39 F GC massS A8
&t Ao Y, GCo ¥4 =1L Table 13 21}

_38_



Sea water (100~ ISOmQLI

P—

Add 0.02N HCI, 150m¢

Add 2% NiCl,, Smé &
Ammonia water, 20m{
Shake for 10min.

Add CH2Clz, 200me
Shake for 10min.

Water layer

Add CHClz, 200m¢ —

|

|

LCHzClz layer

Water layer

CH:Cl; layer

Dehydration with Na2S0a

Concentration

Mass up (2mf)

GC Analysis

Fig. 5. Flow chart for Cartap analysis.
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Table 1. Analysis conditions of gas chromatography for cartap

Detector

Injectot temp.

Detector temp.

Column conditions

FPD or NPD

280°C

Column temp. : 100 - 200C

Elevating temp. rate : 10C/min

Initial operating time :

0 min at 100C
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3) HolWEF
7H vadA F 2282999 43 95
T aY2 G5.0m o3t F S22 H-qo ¥ FFANM A5 dr-S

60um FAZ A F L 50m L 045um filter2 ztzt AQojzste] 90%
Acetone2 2 FZ34th o4&, o]E ztz}e] A5 HBE Spectrophotometer2 bl
A2 (Jeffrey and Humphre, 1975) 3ty 045 filter2 Ai}sle 73k 22
Z8-a%FolA 50m filterE Azste 73 F22U-oFS W S AU
T E229-q9 ¥2= At

W) HoldE & 24 BY

TE AL AA 25 € AH oo 2 FAF NS 2 M}
o 1996 29 RE 99, 19979 195 9971 vf e 130 AA AEZYP3E
ANaE AT AEEZIE] AF S 95t Van Do 5712 97
AME E3H AF5E, o1d) FAZL EEFE 10 A58 polyethylene
Holl Y& H Lugol’ s solution® g g, WAstd Ag4z oty &urgl
Alae AAYPLR NEE FF3 2Asgen, 23ZL3E (Microplankton
>10mm) =9 B4 & Sedgewick-Rafter Chamber& A}23ld 33tydu) A 3}
A F@stHct.

o 2 MY BT A FY B M HM

M
=>‘:",
fd
o
2
R
1o
]
[» -t
2
flo
Jo
2
W
™
10

oddel o BAHA 2
21 L 7I8E S)el 2 Sl o 4BEH 2ol
A% Aoz A 38 B 4 A gaM, B AFNE 2 AR R
A T A FolA v YR % ARPD WA 54 GAL 9shed,
1992d F AEFPA @] WA olg FrARI 2 o)FoiN T Y= A
599 AN FAMEA AY o|FAA %1 AE A AHAY 25 &7
o 2 AR A5, 2 B, 2 K40l hatod AZHH o AuE sty
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SAlo) ool MEEe ZAS] 2 Lo mE Z f4o AW 4A4T 2
Qo o ARHZ WA 54 ZARYLH, 24 FA Y 2 49 BT
Aol % ABE G Astel G4 BPVAY 4% FUE 2R

Dals: 2 2 el Fo AFF
 Marine agar 33l YRt A AEE EFsn feLuz F
U3HA =L F 25ColA 547 v gt F FHe FHFES AloA A
Sil=

2 2 /A T AEF
75um BEo EFIAEVER AT BF/AH MIYE FAM I AlA
A s 2 s AMRsld 2 {ATE st AEE A4S 97 8l
42 33 AHY T FAVES A5t e ALY AR gy s, 48
A4S dd 42 dA 3 M3lY marine agar B Huf 2| o] =L 25T
oA 5YUzt MR F L IS AlAAM SAHSA

3) Al B3Ey T4
Marine agar F#uj Aol =&3le] 25Tl A 547 vl o 2d
3 TAFe] dA & FAAE Adsia, J9d #3FE NaCls 1% 3
7}%+ Tryptic soy agar APRuR) o] AcjujF, B @sHA gram P, oxidase
A T dut HaE E-4 7 2l AE T A 54 AIPE 44
st Reldel sty 54 AP Merckiit ] Ald &3 kit?l EM-ident
E¢} EM-ident NF& A3l dAlstg o, T4 g &5 F °|E kit
A wAYe FE datde 4 FE Aol o AL S AMzYso &
Fg AEB/E AFR3l A3
2o Adstad 33 Ay, Aslsty 54 A¥S v o2 Bergey's
manual of systematic bacteriology (8th ed. 1984) ¥ Biochemical tests for
identification of medical bacteria (2nd ed. 1980) &3t AAlstAt.
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4) = 757 53 2 A5 gy B .
49 F 4 F=HAE HH3) I F AFAS AHEsto FHy
73 oA Agstdoen, A9 A5 Fe) F2-E Mann and Gallager's (1986)
o] WPg #AsA KL Ol Red OF A3l DM & st

2. AlaF A HoiA ek

AN 271/ EAN FA 1R R ('961D) A A5 o&AEL9 ¥F
o2 'Z AR JE H 227 2 FH ddvIe Y FAE FWEA
on, 2A4dE (97 FEFA7Iesdddegdy A "33 e dF &
ZAhol g 24 23, SYFLANETY SAF FANEHG FFoz 2 A
AAE FAU 78 R A ARG AL A TFEA dAFE AL F

FA7Ie B2 HE FRUo} £ A,

AP o2 Fig. 69l Yebd uieh o] Hepd® AMdd SA5 JHE &
FA S FolME AA Rafjatdo] Wol M4ste oz ¢z
A A7t gH SR FAS Lo ABRAFS HAALH, 4 A3
T el AR AlFA ol AFA A%l 27HAE F7H BF 47Ma (dha)ell
A AEE AAEA

7t

2
g

ZgEF =A

FLL FALTAE ol &3ty dFoNM FHIAL, BlF-L otFolwnrl B
P HFAZ Z339o0, 2HE HIFL 15C EENFTo2 B ¥ e
(%)= EA3IH T
FREs A FUER (030cm)S ©l 83ty SA3Pon, FiroleF
EE HANA AEE Q53 APAZ &AL ¥ pH meter2 351t
§&AAE HydrolabE o83t @AM SR, 22 sid713d
(1996, 197)9] 71§ A5 & A&, AHEs3
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Hwasan—-myon

Pydngho-ri
Haenam—-gun

Hyonsan-myon

Baekildo g

2 kn . ki
Ou—u /f} Oyongdo P[Iik,ﬂ_d/g,)

Fig. 6. Location of seed collection and spat culture test farm for
development of a new oyster seed collection area : [, seed collection

area ; [], growing area.



Lf, @ RpA2E ZAL

A DFRA 1 F - ¢ B2 Al aste) 1xIme] 107} A%
& 44, =Asto,

T4 Ed% A 5990 2~3Y 7HAo 2 F2 wrEAlY] AAIEA

on diF F@AE Y RASIY .
ABYE (X X208 ol&3td FHANYL 30cm AolE
Beoeg & 10m st HAsAL, FAMHYL FHOZRE F7 2mE
A, At 5% Fdd fPoz RGP APAHNA dujRoz
A7 At

FAe B ¥d % Al belM DE, A¥4A 7, 2447, ¥y
A7), BA%7), 28 £&2719 6242 YAk

o
o
N
2:.
mln
of

et xf2e Al

g7t el ARG FHo) uto] ol YR wEV] oY
1'5inch?] o}d Ho]ZE o]§ 20x2X15m FEE AZetd 3~4A7 =FA
o A& Act.
ZFolZ] AL AUAR YAZ Hof Qlof oldsfo|Z et YRBES o]
3t 20X2X15m FEE 3~4A17F =50 Ax 39
AEALE a2 190 50~607HE 7194 15m Zol2 e AL FYst
o AHg-8tch
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ot AYHAHE

FHAY Fre AGZ $AB FrolFosA Fa402 %69 79
30 A7ZIARE F9 28098 Ao, '96d 1090 HHH G HojR o
FAF PAL Yoz FH2B 4= R Y2

S ZAMAT. E, 968 7] AMBEE ‘%6 7Y 25U B F9A =4
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7t 2 2o 2ZE A FHH vo] =A
D 2 239 A= H7t

7H SARETE HAETEY

)
A ZAIIG 5 E moe) $ARE3S AAEE R ve

2

A
2 F2iqto] 1658~43.12%, T4 AAF FA Aol 16.92~45.06%, 1eja of

N

A
o] g2l4bol 13.15~43.28% Hok (Fig. 7). SARESH - 45539 vle
‘9dolle AA 54 29 30.02%2 M Bton, 79 1658%2 7HE ¥t
ot 59 A 9 goiare 59 7tz 3681, 42297%2 Mg ke, 99
7}z} 1692, 13.15% 2 713 2k '97dol= AAl LA G A4l 6
Y 74zt 4312, 45.06%, 9 4ol 49 4328% 2 7H Edoh

flr

A 2 B¢ F RAY SARIZTH HAAE2TEFY
a

AA 4 F24bo] 363~963%, TG AL F2labo] 3.36~13.16%, 1|1l

oL 8

A g FAAto] 257~1254% At (Fig. 8). SARAZFTH  HAdxF
o vl '96dolle AAl L4 TF AN, A4H Ui 25 59 742 8.20,
1060, 12.30% 2 714 wton, 99 z+2} 3563, 3.36, 257% = 7HE Wk ‘97
dolle AAl 244t 69 963%2 7HE whon, 59 A AH e

oA

49 ztz} 1316, 1254% 2 7H4 B4, 99 AA 254 59 A ogH ¥

T [=]

it 25 ZHzh 366, 3.45, 360%E 7+ w@drt
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Fig. 7. The ratio of the wet flesh weight to wet shell weight of oyster

brood stocks in experimental areas.
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Fig. 8. The ratio of the dry flesh weight to dry shell weight of oyster brood

stocks in experimental areas.
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o £3%: F44 85 vl

A A S 2 2l $3F: EAREHY vE AA 2%
F2l4ato] 1532~33.25%, 9 AAF FAAbo| 1591~40.21%, 2E]L 4 )
Fal4bo] 1324~4207% AT (Fig. 9). $5% : £MA8As] v '96dole
AR 4 FALH TG AL FAo] 69 27 887, 4021%2 7Y EHO
o, AR Yo FHVE 58 207%2 sHF Bk 283, A 254 99
15329, B9 A4 89 1591%, <13 LA 99 1324%2 7H3 Raich 97
dolie A 2447 59 AVLL 69 242 3325 3801%2, 3 FuL
59 37.30%2 b3 Estch

2t 2N F  SARAZFTHY H
2 2o §AF FYIA FF LS AA 25 FA
Abo] 0.40~857mg/d.g, ¥ A F24ite] 154~886mg/dg, 2 FH o
F2}qto] 0.65~7.86mg/d.g 1A (Fig. 10). 2% 232
AA 244 19 410mg/d.g, 9 AT 4H Fofihe 1€ 42} 518, 7.86
mg/d.go 2 7} gBston. AA 44 T A oAd it 2F 7€ &
Z} 040, 156, 0.65mg/dg2 2 7H¢ AUk ‘97l AA 44 549 857mg
/dg, 9 At g4 FdiAr 69 27 886, 6.27Tmg/dgo 2 7HF BkTH
9o ¥ Yot WA BPoz AL HE oprtv] 229 YA FFE
‘973 19%E 79711 BAG AR, F olrtv] e FaA §Fe AA
4 Faatol 1.82~494mg/g, T AAFAtol 1.44~691mg/g olATh AA 25
At 5 A F oorha] 29 2 §FS A 197 799 1.82me/g,
1.44mg/g o2 744 Ao, AA 254 59 A 25 4960 27 494,
691mg/go = 7H4 BT (Fig. 11).
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Wet flesh weight:Internal shell volume.(%)
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-i—-Tongyong

Fig. 9. The ratio of the wet flesh weight to internal shell volume of oyster

brood stocks in experimental areas.
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Fig. 10. The ratio of the glycogen to dry flesh weight of oyster brood

stocks in experimental areas.
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Fig. 11. The glycogen content of oyster gill.



u}) YA 718 %E (Marteilioides chungmuensis) 229

BAHY HE 2 B HFAHA el A"AHJA gFE Ae
=2 LAY 34 MH?,—, Marteilioides chungmuensis (Fig. 12, 13)9] 238
£ ZARE A3, AA 24 FAL 29 GAVI8F BEEL ‘% 0~57.1%,
97d 9¥ bR 9] FHEL 6.7~60% ATt TR AL FAAF 2o LN F
A& 196 0~429%, '97'd 997tA 9] THEL 133~667%%T A &
o F24 29 dAVIAF ZFEEL '96d 0~303%, '97d 9YHAY FEE
2 0~437% A (Fig. 14). '96dole G711 Fo] 4~5958 8 HE 7] A
2 td, 97dolle 147 G A HAZE BREHT] AEEA
on, da|¥F FHE HA '97de] ‘96 dell BlE Edkoh

Matsuzato et al. (1977)2 Qa7 Fo] TFE, RIFLH oA Bo] &8
e 4ol Atk Bt oy, & dF A3, GAVFY 28 9E,
FEEFAE A AHA AV e AL 2 JYebgth Matsuzato et al. (1977)
#} Matsuzato and Masumura (1988)= d&7|A Fo] A& F 45 29 7]
st dAE fAI7II YolrtMe 28 FA dvin B g, Imai et
al. (1968), Koganezawa (1975), 18]11 A (1979)& d A 7|l &0 Fo] 4FL
A s HdAg Eag bk ok a2y, & A7 A, GLa7AFS A7)
g2t ZEEde g o)zt ey, dF WA H Matsuzato et al. (1977)%
Matsuzato and Masumura (1988)2] |7 Azete dojatunt wepA, da7]
Aol 29 diad s A7l R Y ABE Fol dde FF IAFAHY
AT7F o] FolRor & Aoz AlEET 2 EHY did IYTF FLVINF
o] A& cycle2 23 A (1989)°] olw] ¥l 8 Aot (Fig. 15).

G SA ZFEE 32 FH0] Erbes Y A4Ld B 4
e AL T3 7538t 80% oldo] v 2L slv, DY R
27 ARZNNA 22 AR RGO 2 RE X7 Az, AARA 2 H
o] AF& AF AYdle Aoz ¢HA AT (A F, 1996).

<
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Fig. 12. The external view of oyster infected with parasite, M. chungmuensis



Fig. 13. Histological section of the infected gonad : P, infected egg

(a: x50, b: X400).
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14. M. chungmuensis prevalence in oyster brood stocks.
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Fig. 15. Developmental cycle of M. chungmuensis: Cl, stem cell ; C2

secondary cell ; C3, tertiary cell ; C4, fourth cell.



7t ZARA A AL 4gdE Chang and Lee (1982)9] &3 o} 93}
o 2Z%H0 2 ARG A, Az 2542 11~3Y BES2, 2~59 4%
7], 4~8¥ 47, 5~998 Y], 7~1¥9 FA712 el (Fig. 16). 54
AAEe 11~39 283471, 1~59 4371, 5~89 4<7], 6~109 A7),
9~129 FA712 vebdo (Fig. 17). 283, 943 Fae 2~39 2224
7], 3~59 A&7, 5~6¥9 A%7], 6~99 7], 929 FAUIE JElwo
(Flg. 18).

o dal dRAHAXE 190 AA oF FAd TG AAo] 47 A A
34, 5.1mA™ ol Wk AA37) Aztste 4% 5960 355, 39.1mz 2
izt A 7IE 2ot 6Y ol RE 1 AV|Z} FHotA| 7] Al o
F 793 89l U, AR L5442 35um o)Are] YAl oF 50%9oY, 5
AAHhe oF 23%9 B X E B (Flg. 19).

A GA A gher

Aol 223 2 44l do A FFS AA g FHato]
‘96 69 36nglegg, 7¥ 39ng/egg, 8% 40ng/egg Wow, '97d 6%
4.1ng/egg, 78 33ng/egg, 8¥ 32ng/egg AT TF A4t FALE '96d 64
3.Ing/egg, 7¥ 52ng/egg, 8¥ 39ng/egg o™, '97d 6¥ 45ng/legg, 7Y
4.ng/egg, 8¥ 3lnglegg tt 83, o4 o) AAAke g d 6¥
4.2ng/egg, 78 50ng/egg, 89 37ng/legg Jow, 973 69 5.4ng/egg, 79
49ng/egg, 89 3.3ng/egg AT+ (Table 2).
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Fig. 16. Reproductive cycle of C. gigas at Kdje : Mu, Multiplicative stage ;

G, Growing stage ; S, Spawning stage ; R, Degenerative and resting

stage.
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Fig. 17. Reproductive cycle of C gigas at Tongydng : Mu, Multiplicative

stage ; G, Growing stage ; S, Spawning stage ; R, Degenerative and

resting stage.

_.61_.



Female

(L
_

B
[

(LT ]
LU T

R R R R R R
= o o = ) )
S o © < N

Asuanbal4

1997

1996

CLEELTTEETLTTTE

CLLEEEETHE

Aousnbai4

1997

BG OM BS =R

1996

u

BM

Fig. 18. Reproductive cycle of C. gigas at Yéchdn : Mu, Multiplicative stage

; G, Growing stage; S, Spawning stage ; R, Degenerative and

resting stage.
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Fig. 19. Monthly changes of oocyte diameter composition of cultured oysters
in experimental areas.



Table 2. Lipid content of oyster egg during the spawning season

(unit : ng/egg)

Sampling Osu, Koje Josan, Tongyong Hangdae, Yochodn
period 1996 1997 1996 1997 1996 1997
Jun. 36 4.1 3.1 45 4.2 54
Jul 39 33 52 4.7 5.0 49
Aug. 40 32 39 3.1 37 33




) FH 3 ol
7b 33 F Az QR4 FF mtDNAS 433 wo] A}

32 FZ (Crassostrea gigas)® F+3 2 EA-& ZAsH7] 4% 7)

A9 (g, Mah)zt &4 (32Anh B2 FG
Atst7) $18te] 8 DNARTH Holgo] WE nEZS
o} DNA (mtDNA)E W42o2 Agas AH 24 (RFLP)E F33dc
it 22 AAL, 2T Mt 22 FE HHFAE ALY 1Ad o=
ZEYE JHAT mtDNAE FZ3te Wio]l P A o} £58&9] ¥dn
dEFe e FHE AHESIA7] W&ol RFLP ¥4 Ha 3 Fxo F8
g FE 27 oA olEF olfE AdEE o AAE & mtDNAE
FZ3 Atk mDNA 542 SDS-#lE Mgy e AHE3dn 871A AdaL
(EcoRI, BamHI, Hindlll, Xhol, Kpnl, Pstl, Bgll, Xbal)2 H @3l o|& 7]
FE3MA DNA HHUEMS Ak 4% An AL 871A Adax 3
EcoRI# Hindll[E | 91% 6712 A@A L0l )3 DNA BHFGL A A
N 25 $Asg o QA ASE EcoRl® Hindlll AeolA 2)n 83
A9 Z$< Hindlll oA A Hel] wpe} Pr1x] dddido] £3so] e}
U 5 zol7t el 53] Hindlll ddoMe Majjat F2oAM e F
AE zolE BYon, A FFolME Hindll (Fig. 21, lane a)9t EcoRI
AlA F 7tA sEe] £ o Yebdtt (Fig. 21, lane b). o213 A=
mtDNA F&A] g2 o3 HAE £ A Qs FEHAJY. a8y
o] A 7 AY FF T fFHFHoz FEHE E 7HA & (clone)E
o] EAEE vt e (L A, 1995), o1F APl E AN 4 W
olF ¥4%¥ mli NAEE mtDNAE F&38ld A3t

BN
2
r?
lo
o
o
2
o,
by J‘”

!
rxl _18,



) 2 mtDNA 24 (cloning)
ZE mtDNAS 33 AdT7E BoEF 3}7] st I} 9 mtDNA
Bte g o} { AR LA (vector)oll F233te 4¥S st FE mtDNA
9] A7]E <F 18 kb HAE o) F22YAFI7|d URE Ach dFod z A

uju

o F=9 mDNAE Al 822 UFo] 249471712 3idd. F= mtDNA
€ EcoRI¥ BamHI2 2 FF H93td pUCI99] EcoRI® BamHI #teld] €2
Jata, =3 Pstle g Awsle puUC199] Pstl zteldl F2Y3E ¥+ E coli
HB101o] HAHEAZH FAXNFGASZHE mtDNA FHE L3 A==
EgAn=8 JHX FAHFAE AEstn 4 Q9 = mtDNAZE 2F X
e Eot2v|= DNAES EA (Fig. 22). °]§& o2 oY 7hA A
HAE Hdsly FE mtDNAS FAAAEE 28ttt (Fig. 23). Hindlll
A2l FZ mtDNA ol W® o} (¢ 1270) Fge Ax FAo] ozt

gog olg F2YF ¥ mtDNAZRE B ¥ DNAE AdAEX L&
F Aoz 29 mtDNAJ gt f33 43 probe A&, 121 DNA
sequencing 59 Aol F&3A A 4 Ut

th) A9 FZ (Crassostrea gigas)® v}12 (C nippona) mtDNA<2]

16S rRNA 32 @714 ¢ vl
Z2e Y §34 Wolg 54 mDNA #3448 ez 49
< #Y5Qch mDNAZ} & DNAC] vl&] #e& /33 A3 7HAAT 1
FAM fFAAE F7IMEL HIHAA D71 v 23 FETH W
B8 Z (species) 0129 F&ENA ATEF dF Bol A&t Yot
U Hol7t A% Afde I FAF Aol7t Yebd 4+ UG ol E
o] Z mtDNA &4z} % 16S ribosomal DNA (rDNA)Y d71ME& 29

FAolA vim, FAMs Bkt



Zol 5HolFH primers (5'-CCGGCCGCCCTAGCGTGAGGG-3", 5'-
ATTAGCCTGTTATCCCCGGCG-3')E A}&3l polymerase chain reaction
(PCR)-& & 5 16S rRNA FdAW 9 320 bp A& SHFAZT (Fig. 24). &
Zo 5 29 (dsl, Hah)z 2L Gl2A9) 22 mDNAZRY $35d
DNA® E71MES 48 2 23 Al AH9] g71MEL 2F 100% 53t
A Jebdoh (Fig. 25). HlzZozA & F< S8 vslZe] mDNAS =
ALStAE e F23 vt 1270 FUIAEA &olE BYeH, ol F
23 89 F, ol 43% 471 A#FES Yehle Aol o] Az I
ZU A9 33 HolE ZARSI=H 16S rDNAY @714 Q8 42 /&
2 F2E U F AJt B2 2 mDNAY A A o) Ik {FHH WA
ol 7T £ U= AH (o : COI /A=), control region £ D-loop)S W
doz A B darh Jdod ol HdlAMs 2 mtDNAS A F7IME
AE FFHo] 3FHETH

g
-

2h) &4 FFel Aol ©E FHFH o] ¥4

1AdEelA dhatatsy R4 32 mtDNAE 48 23, EcoRl
Hindlll HEAl 2 712 sido] Efso] dedinh 2adzolAe A4 A
S ZF o o3ty AAEAh 53] gt e FF, TR AME A AHe
2 Yol 2AZIZ Sttt ololl mrel gait 3 HI Aty 1499 F
S A4S Z mtDNAo ¥ RFLP £4& dA31 A9E /34 £3&
ZAL AT FEitae 243 7t Xl gn A dalal, aeln dd g
o 2HE P, e T HEyF AEWE Foeo JAd 28
AF st AMAFZ mDNAE FE3Ach 2 AFE2 10~2078 Ao oh3) 87}
A AFaL2 AD3YL Southern blot ¥4 M A8k Southern blotol
AH23 probew B34l 32 mtDNAE BamHIS 2 Au3ld H¥3Az H
nick translation B A}&3la] biotine. 2 EAAIA HEAY. ¢4 ZF A Y
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el JHAE zbolE AN AR, MEML (FE EH)Y Bee 2AME RE
MAISel 2t AFaLe] daf] T DY EE BT (a type). Table 3
Uetd A3} o] BamHI, Bgll2 3ue] xelE 7kA o 18kbe] M 3std 4
Hol AH 29 Xbal® Xhol& o 10.73 7.3 kb, 283 o 16.03} 2.0kbS} F7)
o] AAE Jeh 212 FA9 A g 7HA 1 e Aoz FF A EcoRl
(Fig. 26, B)& Kpnl 28|11 Pstl2 M71¢ ze]E 71A|0 o]g2HEH AUl
¥ 3715 22t 130, 31, 1.9kbs} 135, 255, 2.0kb, 1811 97, 7.6, 0.6kb
Aot Hindlll®] Z-$< A7t Bot 2437 ofzisloy, d7gdsddA B
AF AU FA7HE AR ES o 40, 32, 27, 20, 17, 0.5, 0.4, 0.3, 0.2kb
Az AUEC WAL (Fig. 26, A). ol FUE ZF bande] FAZ Ho} 20
# 04 18] 0.2kb BREL e HHE vy T2 vlxg Z719] AH
Eol FHHA e Rez FAHHAYG AR o]gL Fol FE9 mtDNAE
zzYstd AVALNEE A48 & 27 2 bandSo] FHH FHHAD
AP (A F, 1997).

g3t AGEodAe Aoy Ao we} thF3t haplotypeE ol ¥ X3
i, =% o]F haplotypeS < AYHE EHFAHI 2XEE HAFJ. o5&
Aite gl A2 Mt FEe FHH EHFE FESL AL FF
o A=Y AR F& ZABleH F2 AE2 AHRE F Ao AlgE
O, gatit F2e oM BAFE ol3d zolsL AlE3 AjALE
% HindllI®} EcoRI A @A Yelwth (Table 3). Fallt 5 71 F5ol ¢
g F3 719A 32 NASEE 2481 W HindllI$} EcoRIE A& the
67 A AFALEC o FANE LS A £ AAEZ Maltite] A
Al I S Yehldd. 28y, Hindlll AdolM e A8 374
2l o] Yetwtth 2 F AUAE M3l HE (a type)Hd FLHALH
(Fig. 27, A ; lane 7), ¥ A< AM&<t4} Hindlll AHE F 1.7kb band’} Qe



& (c type)ol R (Fig. 27, A ; lane 4, 9), Y™ A AHA #E (b type)<
1.7, 05, 0.3 kb band7} BolA] &3 A 1.2 kb bandE 72 RolAH (Fig.
27, A ; lane 1~3, 5, 6, 8). EcoRl &2 AM&|tita 53ttt (Fig. 27, B).
A haplotype & b type°l 7} th-dod, ast ¢ typed A ATt

Gty F8 A9 A At AASAMT Al7EA] haplotypeo]l B2
o 7 2 e a typelE At FU3 Aoln (Fig. 28, A ; lane 2),
FH A= ¢ haplotypedt S U3ttt (Fig. 28, A ; lane 3~8). A" A haplotype
(d type)& EcoRl A HHANME & haplotyped] AY3lEl (Fig. 28, B ;
lane 2~6)3} 2ol & Bo|=dl 313 1.9kb band7} 191X 32 W4l 5.0kb band7}
velyttl (Fig. 28, B; lane 1). 384 WA Sl = A dlREo] ¢ type ©]
Rew, ast d typeol 44 EFH o] Qdth

Faiel 3 7 MR A9 A At AASEE EA3AE de F A
haplotypeo] YEFgTh (Fig. 29). 3hUbE Aa|Qt4ke] a type (Fig. 29, A and B ;
lane 2~6)°]9, & 3lue Fd Felite] F haplotype?l ¢ type (Fig. 29, A
and B lane 1) ojdch aldit MAES A iiEEL a type °IULH ¢
type2 AF A

ek A gzt Msirate] mtDNAC] tig RFLP 241 ZAxbe A stk
1 MAE Aozt Qe TYE AL S B FAoU, Faldte) 5
Adday A8 29 43 zo]7k AE haplotypeE©]l 49 AXch
3t Z} A9 ¥ Z haplotypeS 9 7AEE A H 547 Ao e AL
FE2HAt ZARRE F, A8l AGEAA F 4FF (a, b, ¢, DY
haplotypeE°l EM3tH L, 2 & A3 BPAL /HAE FLUF a haplotype
S 7HA 3 dx Gt AY F MY T EFL b typeo] vyoln, FH H2
c type, 28I AP %2 atypeo]l FZ FX3YTE o] e FFA FE o

_l?_
A dof| we}t 4L 3= haplotypeo] A3t A 9n)sin, Faliet A

™

oo

hu
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HENX A8 haplotypeEel 4o Ae A& FAAY F Ay
2 BAY F=§ olHste FA g A2 Alsddh 53], @Eicte]
o] A&t F haplotype! a typeol 2% EgHo] A HOE BHol At
A FZol gt F, 8 A FYUHAL teAel AT A o 2
FH7b 2/ A% F2 Y AAHQA olFol ¥ AAA ol W AAHY

olale]l AMAA= AE3] & 4 AT Yoz Mgz Fajigte] o g A
A& oz ZASHA HAE XYY ZAF haplotypeEd XIS FAHY ¢
& Aot}
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Cytochrome ¢
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Fig. 20. Map of the mammalian mitochondrial DNA. The maps show both
strands of the DNAs, with the genes assigned to the appropriate
(the one that is transcribed). The tRNA genes are identified by the

three-letter abbreviations for their respective amino acids.

_71._



Fig. 21. Restriction fragments of the mtDNA from Japanese oyster. Lane a

HindlIII ; b, EcoRI ; ¢, Kpnl cut.
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Fig. 22. Construction strategy of recombinant DNA containing the oyster

mtDNA. Abbreviations : B, BamHI ; E, EcoRI ; P, Pstl.
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Fig. 23. Restriction map of Crassostrea gigas mtDNA. Abbreviations : B,
BamHI ; Bg, Bgll ; E, EcoRI ; K, Kpnl ; P, Pstl ; X, S, Smal ; Xbal ;
Xh, Xhol.
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i Gy AT T «— 319 bp

Fig. 24. EtBr stained agarose gel showing the mtDNA 16S rRNA gene
fragments amplified from Pacific oyster species.
lane a, C. gigas form South Sea; b, C. gigas from West Sea of
Korea ; ¢, C. gigas from Hiroshima of Japan ;d, C nippona; M,

DNA size marker (ADNA/Bgll).
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C. gigas (SK, WK, HJ) CCGGCCGCCC TAGCGTGAGG_GTGCTAAGGT AGCGAAATTC CTTGCCTTTT

C. nippona primer 1 R e et
51

C. gigas GATTGTGGGC CTGCATGAAT GGTTTAACGA GGGTTTGACT GTCTCTAAAT

C. nippona = mmmmmmmmme e e . L G-
101

C. gigas TTTTTATTGA AATTGTACTG AAGGTGAAGA TACCTTCATT TAAAAGTTAG

C. nippona = memeeeo-oo oo i e
151

C. gigas ACAAAAAGAC CCCGTGCAAC TTTGAAAATT AACTTTATTC AGGAGTAAAA

C. nippona = @ meeeeeeeom oo oo 6G-------- -- AG------
201

C. gigas GATTTTTAGG TGGGGCGCCT AGAAAGCAAG TCTAACCTTT CTGAATAACT

C. nippona = @ memeeoooo e oo T--- oo e T-
251

C. gigas AACTCTTTCC GGATTTGACC CGATTATATT CGATCATAGG AGAAGTTACG

C. nippona 0T -mmmos s e s o C---
301

C. gigas CCGGGGATAA CAGGCTAAT

C. nippona primer 2

Fig. 25. Sequence alignment of mitochondrial 16S rDNA for two oyster
species. Underlined regions represent the primer sites used in PCR.
SK represents South Sea of Korea ; WK, West Sea of Korea ; HJ,

Hiroshima of Japan.
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Fig. 26. HindIll (A) and EcoR I (B)-digested mtDNA fragments of oyster
individuals from west coast in Korea. Lane M represents the DNA

size marker (A\DNA/HindIIl).
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Table 3. Size fractions (kb) of mtDNA fragments of the four oyster

populations in Korea digested with different restriction enzymes

BamHI 18.0 Ball 18.0 EcoRI (d) (a, b, ¢)
13.0 13.0
5.0 31
(b) (a) 19
40 32 Hindlll 4.0 3.2 Kpnl 135
2.7 2.0 (WS) 2.7 20 2.5
2.0 1.9 20 1.7 2.0
1.2 04 05 04
0.2 0.4 0.3
0.2 0.2
(c, d)
4.0 3.2
2.7 2.0
2.0 19
0.5 04
04 0.3
0.2
(a)
Pstl 9.7 Xbal 10.7 Xhol 16.0
7.6 7.3 2.0
0.6

SS : South Sea, WS : West Sea
The a, b, ¢ and d indicate the DNA fragment types by restriction

enzymes. The other restriction fragments are common types.
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Fig. 27. The mtDNA fragments of oyster individuals from the south coast
(Pusan) in Korea. (A) HindII cut, (B) EcoRI cut ; Lane M represents
the DNA size marker (ADNA/HindIIl).
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Fig. 28. The mtDNA fragments of oyster individuals from the south coast
(Namhae) in Korea. (A) Hindll cut, (B) EcoRI cut; Lane M
represents the DNA size marker (\DNA/HindIM).
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Fig. 29. The mtDNA fragments of oyster individuals from the south coast
(Haenam) in Korea. (A) HindIl cut, (B) EcoRI cut; Lane M
represents the DNA size marker (\DNA/HindIll).
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D #4344
AAl 24 '96d 69 44 FEH DE 2 23¥AA Aol 247 12v)2,
4v}2}/140 ¢ 2#37] A1, 9¥8 10971A] Ald 2dseod, 287047 @4
ol HAF AFHt '97dol= 6¥ 9UREH DE ¥ 2¥ZAH /A Yye}
U7] AlAste] 99 1997bA] Alg @AW, '6E rhAvIAE 484 A
7] @AM AEEE @] wE Y. 96dole 7€ F&4C dFLE D
TEE F Aded olnf FEE ¢ 185%F ©E Al7iEt
w& Ao g ygth o] AN A, G0l xzly] YolAE atgr)d
=83 2 iVt AFE wol, YAl tiF wido] olFolx DIfAol
Zdste A2 Y F AT '97d EA, FeFHo] B FEo] B¥uw 7
Y4 T334 8 F&ol DAY di=F A4S FFF £ AU (Fig. 30, 31).
59 At 96 69 219¥E DE 2 &% - U

Alztate] 8 7U7HA] DEFA A ATl dhFstAl £HslA &3,
78 249 FH 8Y 7Y47A diFe] 7 9AE fAol n2A ¥ 8¢ 10¢
% R2a7)7 mestdch 2 A, dF ARI) olFARoU, £4F Aol
AR 97 del = 69 10458 DEFALo] YeRG7] Alatsle 69 25Y7 A
BH77 =gt ey, @E ‘HE] o dgFeoz WE A9 (645mE QA8
o 28 fAo] HAHoE AFHAG 1 olF 7€ 10973 B, wWHo] Yo
U 79 24~2597 22 AERAIE 2stdod, BF 2R o dgo s
F&ol Fa et RA7IRAe 8Pl Ha, ARAH] '96de HlE
EZsdct o] & '97'd 99 29U71A], DEelA FE A6 o2& 7z dAE
fFAo] A% 3o Y, fA 8o oo ¥38A Z3to fuz A

A5 2] gt (Fig. 32, 33).
A Fdie ‘96 69 17YRE DERAY & - F - dHEAAH7 A0 28
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FAA7I 0l 2837
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Fig. 30. The rainfall, salinity and density of C. gigas larvae at Osu, Koje in
1996 : D.S., D-shape stage ; E.U., Ealry umbo stage ; M.U., Middle
umbo stage ; L.S., Late umbo stage; M.S., Mature stage ;P.S.,

Pediveliger stage.
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Fig. 31. The rainfall, salinity and density of C. gigas larvae at Osu, Koje in
1997 : D.S,, D-shape stage ; EU., Ealry umbo stage ; M.U., Middle
umbo stage ; L.U., Late umbo stage; M.S., Mature stage; P.S,,

Pediveliger stage.
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Fig. 32. The rainfall, salinity and density of C gigas larvae at Josan,

Tongyong in 1996 : D.S., D-shape stage ; EU., Ealry umbo stage ;

M.U.,, Middle umbo stage ; L.U., Late umbo stage ; M.S., Mature

stage ; P.S., Pediveliger stage.
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Fig. 33. The rainfall, salinity and density of C gigas larvae at JOsan,
Tongydng in 1997 : D.S., D-shape stage ; E.U., Ealry umbo stage ;
M.U., Middle umbo stage; L.U., Late umbo stage ; M.S., Mature

stage ; P.S., Pediveliger stage.
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Fig. 34. The rainfall, salinity and density of C gigas larvae at Hangdae,
YOchon in 1996 : D.S., D-shape stage ; EU., Ealry umbo stage ;
M.U, Middle umbo stage; L.U., Late umbo stage ; M.S., Mature

stage ; P.S., Pediveliger stage.
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Fig. 35. The rainfall, salinity and density of C. gigas larvae at Hangdae,
Yochon in 1997 : D.S., D-shape stage ; E.U., Ealry umbo stage ;
M.U,, Middle umbo stage ; L.U., Large umbo stage ; M.S., Mature

stage ; P.S., Pediveliger stage.
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Table 4. Lipid content of D-shape larvae of C gigas during spawning season in experimental areas

(unit: ng/larva)

Sampling Osu, Kgje Josan, Tongydng Hangdae, Ydchon
period 199 1997 1996 1997 1996 1997
Middle 37 46 _ 48

Jun.
Last 3.0 38 54
Early 2.8 4.2 49
Jul. Middle 3.1 50 45
Last - 34 33 5.3 35 47 41
Early 2.7 42 35

Aug. Middle 3.6 29 40 3.7 30 39

Last 3.5 2.7 35 31 39 34
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Table 5. Monthly variation of temperature and chemical characteristics of seawater at Koje area in 1996

Tr. W.T. (T)  Salinity (%) pH DO (mg/¢) COD (mg/ ¢) PO - P (uM)

St. Mon.
(m)  Om 5m Om S5m Om 5m Om 5m Om  5m Om 5m

Feb. 565 1050 1000 3438 3438 819 806 707 707 173 171 035 052
Apr. 56 1580 1525 328 3409 814 813 866 866 017 031 010 024
Jun. 15 2047 1833 2829 3329 827 805 87 420 08 074 008 016
K1 Jul. 6.0 2844 2087 2784 3224 827 804 770 634 235 205 028 024
Aug. 40 2340 2310 3301 3376 829 814 691 631 008 047 046 042
Sep. 35 2520 2440 3206 3212 832 835 761 560 108 119 093 1.08

Oct. 15 2000 2000 3237 3240 793 794 653 601 135 08 103 080

Feb. 57 1050 970 3439 3439 821 822 696 720 28 216 047 052
Apr. 80 1600 1505 3409 3417 814 814 821 870 006 033 024 018
Jun. 20 2023 1844 2589 3297 823 806 8656 547 108 071 009 024
K2 Jul. 45 2796 2028 2880 3174 79 820 771 499 309 253 021 0.16
Aug. 35 2330 2330 3292 3363 824 825 614 743 18 030 019 024
Sep. 60 2520 2470 3208 3216 832 831 747 667 105 078 092 1.86

Oct. 24 2050 2050 3243 3247 792 79 603 533 074 104 075 079
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Table 5. Monthly variation of temperature and chemical characteristics of seawater at Koje area in 1996 (cont'd)

NH; - N

St Mon. (uM) NOz - N (uM) NOs - N (uM)  DIN (uM) Chl-a (ug/ ) SS (mg/g)

Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m
Feb. 234 159 0.06 0.19 0.13 0.29 253 2.07 864 8.45 90.2 104.1

Apr. 209 043 006 0.06 0.15 009 229 058 435 4.03 9.0 5.2
Jun. 289 37 025 0.36 083 38 397 79 6.80 3.94 15.7 114
Jub. 142 175 0.05 0.16 0.37 0.28 184 219 4.18 2.01 6.5 59
Aug. 039 046 018 0.07 0.26 117 082 1.69 2.55 241 86 5.5
Sep. 138 218 013 0.12 0.08 0.11 159 241 3.85 2.34 6.3 8.6
Oct. 296 239 061 0.33 3.06 284 662 557 3.94 4.30 6.8 76

Kl

Feb. 248 332 018 0.24 0.26 030 292 386 7.93 8.10 886 1090
Apr. 112 397 007 0.02 0.08 0.11 127 410 4.15 3.79 7.2 46
Jun. 309 280 034 0.22 6.44 1.40 98 443 6.48 4.08 9.9 5.2
K2 Juh. 210 100 017 0.19 0.11 008 238 127 293 3.64 8.6 6.0
Aug. 075 051 0.02 0.07 1.99 070 275 1.28 1.73 2.88 105 89
Sep. 091 344 012 0.18 0.28 1.00 131 4.62 3.84 3.21 7.2 7.5
Oct. 457 512 062 0.52 3.12 364 831 9.28 3.77 4.52 40 31.0




Table 6. Monthly variation of temperature and chemical characteristics of seawater at Tongydng area in 1996

Tr. W.T.(C)  Salinity (%) pH DO (mg/£) COD (mg/2) PO - P (uM)
m Om 5m Omn 5m Om 5m Om 5m Om  5m Om 5m
Feb. 50 900 750 3400 3425 818 817 498 625 041 060 013 0.2

Apr. 56 1548 1500 3435 3432 812 812 823 803 08 075 014 0.12
Jun. 15 2025 1859 3157 3342 817 822 762 508 152 245 013 0.51
Jul. 60 2683 258 3211 3214 820 812 782 752 096 240 027 041

St.  Mon.

! Aug. 20 2580 2580 3175 3250 823 812 58 561 033 030 055 0.71
Sep. 19 2550 2530 3190 3194 835 817 570 604 124 063 291 2.85
Oct. 18 2080 2070 3230 3216 796 801 567 543 093 093 1.46 1.64
Feb. 55 940 850 3431 3425 824 822 645 684 118 063 026 0.33
Apr. 80 1530 1499 3429 3426 802 807 823 &819 016 060 010 0.08
Jun. 20 2018 1883 3019 3341 818 816 783 566 107 058 029 0.33
T2 Jul. 45 2674 2545 3208 3213 820 818 766 748 077 152 050 0.40

Aug. 16 2600 2580 3294 3354 827 800 611 736 027 069 038 0.51
Sep. 20 2560 2520 3192 3187 83 830 696 664 116 115 172 1.22
Oct. 25 2100 2100 3200 3210 794 795 613 613 102 08 145 1.71
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Table 6. Monthly variation of temperature and chemical characteristics of seawater at Tongyong area in 1996

(cont'd)
NHs - N - ;
NO2 - N (uM) NOs - N (uM) DIN (uM) Chl.-a (ug/2) SS (mg/g)
St.  Mon. (UM)
Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m

Feb. 541 445 002  0.02 068  0.11 6.11 4.58 4.85 5.24 45.5 42.1
Apr. 311 259 008 013 034 019 3.53 291 4.35 4.50 10.5 11.0
Jun. 221 269 022 0.29 2.90 1.08 5.33 4.06 4.92 2.24 8.2 12.5
T1 Jul. 1.80 225 018 015 017 067 2.15 3.07 3.50 1.67 9.6 8.9
Aug. 116 072 013 027 096 1.68 2.26 2.67 2.64 3.55 6.9 15
Sep. 313 216 065 047 1.90 1.77 5.68 4.40 3.11 4.15 7.5 4.7
Oct. 707 534 143 168  0.82 0.5 9.32 7.56 1.60 2.44 5.4 6.2
Feb. 340 369 004 005 013 011 3.57 3.85 5.18 6.02 43.3 489
Apr. 230 143 014 0.05 0: 19 048 2.63 1.96 467 4.02 100.8 942
Jun. 215 262  0.23 0.11 7.19 1.39 9.57 4.11 4.96 2.83 10.2 116
0 Jul. 146 25 014 016 013 488 1.73 7.60 2.75 2.35 8.0 6.8
Aug. 068 091 018 018 025 087 1.11 1.96 2.82 2.75 4.8 6.5
Sep. 354 208 027 0.11 1.52 0.39 5.33 2.57 2.47 1.53 9.1 8.5

Oct. 638 663 168 1.38 190 021 9.96 8.23 1.74 2.13 4.7 2.2
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Table 7. Monthly variation of temperature and chemical characteristics of seawater at Yéchon area in 1996

Tr. WT. (C)  Salinity (%) oH DO (ng/¢) COD (mg/g) FPO& =P

St.  Mon. (m) (M)
Om 5m Om 5m Om 5m Om 5m Om 5m Om S5m
Feb. 13 600 600 3414 3410 820 816 707 676 045 089 066 143
Apr. 12 1072 1022 3405 3395 809 811 806 818 058 036 032 027
CJun. 30 2040 2040 3204 3231 818 815 647 619 116 088 041 0.3
g Ju 32 2731 2563 318 316 82 82 777 714 253 23 038 07
Aug. 12 2550 2540 3236 3251 815 799 480 543 045 149 090 121
Sep. 17 2520 2470 3193 3180 835 837 1056 934 176 104 112 155
Oct. 21 2110 2090 319 3197 816 814 730 717 146 133 18 15l
Feb. 10 740 750 3419 3398 820 818 725 671 063 069 090 110
Apr. 17 1047 1008 3407 3402 812 812 769 781 063 014 031 016
Jun. 35 2080 1990 3185 3268 820 816 759 58 124 104 021 031
oo Jul 20 2575 2098 3225 251 82 802 981 701 129 133 033 050
Aug. 15 2550 2530 3211 3212 830 832 591 58 022 019 071 087
Sep. 25 2540 2500 2631 2869 834 833 609 769 115 044 092 088
Oct. 31 2120 2120 3189 3189 811 812 636 599 146 105 141 1.09




Table 7. Monthly variation of temperature and chemical characteristics of seawater at Yochdn area in 1996

{cont’d)

St.

NHs - N (uM) NOz' - N (uM) NO; - N (uM) DIN (uM)  Chl-a (ug/ ¢) SS (mg/g)

Mon.
Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m

Y1

Feb. 2.09 3.07 024 015 010 005 243 326 271 5.99 13.4 6.5
Apr. 6.74 2.69 0.01 002 044 026 720 296 517 554 78 85
Jun. 2.73 493 037 037 560 438 870 968 711 5.66 339 122
Jul. 3.54 0.77 015 017 02 011 3% 106 192 234 78 89
Aug. 264 1.85 026 063 08 08 37 33 338 325 196 24.1
Sep. 1.78 1.66 013 006 074 076 265 248 855 128 108 12.7
Oct. 6.63 6.56 094 08 020 058 777 803 259 2.8 28 74

Y2

Feb. 3.19 1.78 012 014 017 005 348 198 510 468 312 16.8
Apr. 3.23 3.80 005 001 240 032 368 413 428 424 5.1 76
Jun. 1.41 2.39 0.11 039 294 309 446 587 824 5.34 51 11.2
Jul. 3.37 1.68 0.21 024 024 015 38 207 18 217 12.3 209
Aug. 012 0.69 018 024 036 049 066 142 162 3.34 15.0 12.3
Sep. 2.98 5.83 0.21 026 117 134 436 743 194 3.13 8.8 12.5
Oct. 583 8.20 128 080 031 047 742 947 198 1.10 256 3.6
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Table 8 Monthly variation of temperature and chemical characteristics of seawater at Koje area in 1997

. Tr.  W.T. (C)  Salinity (%) pH DO (mg/¢) COD (mg/£) PO - P (uM)
. Mon. (m) Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m
Jan. 45 690 640 3400 3402 790 796 1046 1049 075 040 044 062
Feb. 32 680 670 3324 3329 812 813 1039 997 066 064 038 040
Mar. 39 1125 1085 3390 3392 794 811 809 844 102 08 023 022
Apr. 31 1529 1500 3340 3381 827 827 620 58 048 114 021 032
kp May 22 1968 1892 2914 3275 802 780 863 759 258 257 042 035
Jun. 12 2315 1983 3239 3310 825 817 887 730 256 157 054 049
Ju. 31 2360 2050 3261 3301 828 815 691 706 158 203 035 045
Aug. 25 2730 2590 3163 3177 803 801 727 646 130 043 026 0.18
Sep. 27 2150 2140 3212 3216 800 798 629 620 141 131 087 086
Jan. 40 720 650 3408 3409 797 807 99 1024 066 066 073 066
Feb. 35 730 730 3316 3322 814 810 993 1019 067 078 075 069
Mar. 33 1118 1105 3395 3394 804 811 830 717 133 050 018 027
Apr. 50 1563 1216 3378 3379 826 819 611 626 136 099 024 019
ky May 25 2004 1739 2634 3044 78 795 871 810 342 301 035 043
Jun. 14 2298 1940 3242 3330 826 824 88 760 213 123 031 055
Ju. 38 2238 2080 3205 3281 827 822 693 694 248 197 015 033
Aug. 27 2710 2551 3164 3175 812 814 714 750 078 080 021 021
Sep. 20 2240 2220 3212 3214 802 80l 591 58 138 131 118 113
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Table 8 Monthly variation of temperature and chemical characteristics of seawater at Koje area in 1997

(cont’d)

St Mon. NHs - N (uM) NOz - N (uM) NO;s - N (uM)  DIN (uM) Chl.-a (ug/ ¢) SS (mg/g)
Om 5m Om 5m Om 5m Om 5m Om 5m Om Sm

Jan. 1.91 0.80 013 011 0.41 0.27 2.44 1.17 1.52 2.00 15.2 12.5
Feb. 332 1.97 013 010 018 0.24 3.63 2.31 1.47 1.52 10.0 8.4
Mar. 2.08 3.32 008 0.08 031 0.34 2.47 3.74 3.91 0.92 7.0 7.1
Apr. 1.62 2.39 005 004 055 0.04 2.22 2.46 2.36 1.45 9.0 54

K1 May  0.33 0.25 020 012 547 1.04 6.00 141 453 3.11 16.4 12.0
Jun. 1.29 1.02 0.21 023 015 0.06 1.64 1.32 2.35 0.80 4.6 32

Jul. 2.89 2.27 029 041 0.16 0.49 3.33 3.15 1.60 1.13 8.8 56
Aug. 147 0.73 008 005 012 0.12 1.66 0.90 1.12 0.91 50.0 452

Sep. 525 5.03 048 04 233 2.42 8.05 7.89 1.48 0.80 136 12.2

Jan. 052 0.41 0.11 0.21 0.25 0.01 0.88 0.63 2.12 2.23 9.2 132
Feb. 955 5.28 012 010 005 0.30 9.72 5.67 1.64 1.67 7.0 8.4
Mar. 2.83 2.03 008 009 027 1.06 3.18 3.18 2.95 1.38 6.0 6.5
Apr. 1.64 2.46 008 003 029 0.21 2.01 2.69 2.81 2.81 116 11.8

K9 May  0.26 0.33 049 014 324 447 3.99 4.94 6.17 453 6.6 3.0
Jun. 0.63 0.40 029 026 003 0.04 0.95 0.69 1.39 0.37 3.0 2.8

Jul. 1.81 2.72 022 024 006 0.15 2.09 3.01 3.07 1.74 12.4 136
Aug. 3.04 1.90 005 003 319 2.03 171 0.43 1.7 0.53 446 51.0

Sep. 6.24 6.38 059 0.6l 2.33 2.94 9.16 9.93 1.66 1.71 124 6.6
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Table 9. Monthly variation of temperature and chemical characteristics of seawater at Tongydng area in 1997

Tr.  W.T. (C)  Salinity (%) pH DO (mg/£) COD (mg/2) POs - P (uM)
St. Mon.

(m)  Om 5m Om Sm Om 5m Om 5m  Om 5m Om 5m

Jan. 3.2 590 640 3354 3354 792 794 1043 991 053 0.7 0.92 1.00

Feb. 35 6.00 590 3368 3369 822 823 1006 7.71 093 088 2.65 3.21

Mar. 35 1105 1093 338 338 798 793 813 826 1.04 1.12 0.14 0.10

Apr. 35 1463 1460 3391 3392 819 818 58 578 1.44 1.33 0.33 0.29

T1 May 20 1810 1660 3201 3352 7.89 803 809 749 358 288 0.33 0.42
Jun. 20 2058 1936 3317 3324 824 816 807 707 269 106 0.42 0.58

Jul. 27 2270 2150 3246 3266 827 824 683 469 157 042 0.31 0.25

Aug. 25 2710 2630 3171 318 812 802 774 5.81 1.58 1.17 0.35 0.71

Sep. 26 2490 2483 3214 3211 799 802 751 659 126 221 1.04 1.12

Jan. 50 570 570 335 335% 790 774 1031 1030 037 0.4 096  0.78
Feb. 50 610 600 3373 3370 824 822 993 1036 072 0.77 0.36 0.40
Mar. 37 11.10 1103 338 3391 803 79 807 831 064 067 0.17 0.12
Apr. 41 1448 1440 3394 3391 820 821 59 665 069 099 0.28 0.30
May 22 1810 1693 3229 3324 805 794 846 751 28 3.02 0.43 0.41
Jun. 25 2075 1939 3313 3327 823 814 804 746 163 198 1.12 0.67
Jul. 30 2450 2090 3208 3288 831 819 660 514 149 154 010 016
Aug. 31 2740 2660 3157 3179 806 804 739 610 058 067 017 040
Sep. 2.7 2300 2260 3203 3212 800 799 666 630 155 131 1.07 1.27

T2
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Table 9. Monthly variation of temperature and chemical characteristics of seawater at Tongydng area in 1997
(cont’d)

NHs - N (uM) NOz - N (uM) NOz* - N (uM)  DIN (uM) Chl.-a (ug/ ¢) SS (mg/g)

Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m

Jan. 186 138 017 0.33 029 018 232 188 1.74 2.04 10.0 8.4
Feb. 530 7.86 048 010 0.44 198 622 994 811 2.51 15.2 126
Mar. 161 1.82 010 005 043 032 214 218 296 2.89 106 7.2
Apr. 157 2.20 0.02 0.03 008 007 167 230 064 2.28 6.2 44
May 0.23 032 006 007 0.14 014 043 053 3.02 437 10.8 84

St, Mon.

1 Jun. 059 123 017 017 019 024 09 163 1.17 1.01 34 34
Jul. 1.66 158 022 021 008 005 196 184 294 0.73 8.0 6.4
Aug. 541 266 013 031 024 071 578 368 144 0.96 476 476
Sep. 318 354 044 046 158 157 521 557 299 2.46 7.4 9.8
Jan. 168 197 018 023 005 018 192 238 200 1.81 7.2 8.2
Feb. 437 376 018 014 040 016 494 406 253 2.28 92 13.2
Mar. 295 246 006 008 020 018 321 271 354 379 50 6.2
Apr. 200 366 003 001 039 029 241 39 060 1.01 49 4.7
™ May 033 032 011 0.04 005 191 049 227 732 4.07 9.0 120

Jun. 045 036 015 012 018 026 077 074 455 2.14 4.8 8.6
Jul. 150 550 024 027 0.11 004 18 580 240 1.80 86 11.2
Aug. 619 - 155 002 004 044 087 665 246 1.17 0.69 458 446
Sep. 283 428 040 051 096 192 38 671 1.82 2.03 5.8 12.8
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Table 10. Monthly variation of temperature and chemical characteristics of seawater at Yochon area in 1997

St Mon T _WT. (C)  Salinity (%) pH DO (mg/¢) COD (mg/2) PO - P (M)
(m) Om 5m Om 5m Om 5S5m Om 5m Om 5m Om 5m

Jan. 15 580 550 3329 3330 822 823 1106 1096 045 056 099 105
Feb. 22 790 760 3382 338 794 809 95 906 014 005 08 071
Mar. 18 1150 11.00 3374 3379 828 829 876 833 091 107 067 073
Apr. 11 1592 1580 338! 3380 82 833 836 78 106 109 076 068
y; May 11 1816 1685 3306 3321 824 826 766 784 08 138 055 057
Jun. 17 2032 1908 3327 3329 814 818 731 694 101 08 109 107
Ju. 20 2635 2281 3166 318 824 823 797 657 172 127 003 004
Aug. 20 2426 2406 3089 3105 805 804 554 571 114 075 124 118
Sep. 19 2271 2270 3193 3184 810 808 657 671 240 153 096 108
Jan. 30 780 750 3364 3364 819 784 1143 1136 034 040 078 092
Feb. 25 830 791 3389 3359 806 786 943 910 005 065 073 071
Mar. 20 1140 1102 3388 338 824 824 867 877 091 074 044 050
Apr. 38 1467 1448 3382 3401 837 835 750 743 117 078 050 055
yp May 40 1667 1614 3356 3355 824 828 806 799 135 102 066 069
Jun. 25 1961 1853 3332 3335 823 826 728 69 030 077 050 071
Ju. 30 2649 2236 3163 318 826 819 779 736 178 203 026 055
Aug. 30 2493 2450 3121 3121 810 809 663 613 059 066 125  1.07
Sep. 20 2269 2259 3189 3189 816 811 619 623 18 197 08 089
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Table 10. Monthly variation of temperature and chemical characteristics of seawater at Yochon area in 1997

(cont’d)

St Mon. NHs - N (uM) NOz - N (uM) NOs - N (uM)  DIN (uM) Chl.-a (ug/ £) SS (mg/g)
Om Sm Om 5m Om 5m Om 5m Om 5m Om 5m
Jan. 1.23 3.26 0.30 0.34 0.40 0.01 193 361 2.85 2.90 104 134
Feb. 2.03 1.57 0.18 0.17 0.68 0.27 288  2.00 4.17 2.25 8.0 11.2
Mar. 291 2.37 0.16 0.19 0.18 0.56 325 312 3.10 3.99 9.6 21.0
Apr. 1.55 2.33 0.14 0.07 0.58 176 227 416 1.82 2.24 12.0 15.0

v1 May 0.73 1.09 0.17 0.18 0.35 0.64 124 191 2.28 2.62 10.0 7.8
Jun. 0.12 0.47 0.17 0.18 0.11 0.31 039 096 1.98 1.98 7.8 72
Jul. 1.47 1.32 0.20 0.22 0.08 0.19 1.67 1.4 3.47 2.87 8.0 106
Aug. 551 3.21 0.74 0.67 3.40 153 964 541 1.87 2.31 40.8 49.0

Sep. 2.98 3.17 0.68 0.68 1.72 2.03 538 587 4.18 2.31 8.0 6.0

Jan. 1.86 1.70 0.10 0.40 131 0.14 327 223 4.18 3.06 6.8 7.4
Feb. 2.03 1.60 0.20 0.17 0.01 0.28 225 205 2.73 3.50 8.4 14.2
Mar. 084 1.45 0.25 0.18 0.87 1.32 195 295 2.06 2.02 10.2 11.8
Apr. 1.42 1.88 0.11 0.19 0.89 1.25 2.41 3.21 2.89 2.88 136 174
Y2 May 045 0.61 0.27 0.30 0.68 0.70 1.40 1.62 2.25 2.01 8.2 11.0
Jun. 0.66 0.22 0.37 0.39 0.03 0.74 1.05 1.35 7.58 1.92 5.2 7.0

Jul. 1.36 2.11 0.20 0.66 0.10 1.16 156 392 1.74 5.54 8.6 18
Aug. 449 4.66 0.67 0.63 1.59 2.75 6.74 803 1.34 1.27 104 136

Sep. 2.73 2.94 0.66 0.67 1.38 1.37 477 498 3.92 3.20 146 9.8




Table 11. Temperature and chemical characteristics of seawater at the

survey areas in 1996 and 1997

19% 1997
Item  Depth -
Kgje Tongyong Yachon Kdje Tongydng Yachon
Tr. s 15~80 15~80 10~35 12~50 20~50 11~40
(m) 43) (36) 21) 30) (32 (23)
g 1050~284 900~%68  60~273] 680~2730 570~2740  580~26.49
Temp. (2054) (2056) (19.48) (17.32) (16.78) (1697)
() g O0~AM0  10~%58  60~%5B  640~B0 50~BH  50~UN
(18.86) (19.90) (1880) (1599) (16.11) (16.14)
g BH-UY I~ %31~3U19 BU-~UE 3UT~BY  0I-BY
Salinity (3153) (3255) 322 (32.33) (3293) (3291)
g LT~ 3E-U BE~10 0M~3409 39~BR  316~A0]
(33.13) (33.02) (32.44) (32.96) (33.16) (33.00)
g TR~82  19-8%  809~8% 789~828  789~831  1H~837
pH @17 817 821) (8.10) (810) (8.19)
g T9~8%  7%5~830  799~831 180~821  793~824  T84~83%
8.13) (8.13) 817 (809) (8.08) (817)
g  60~87  498~823  480~10%  59~1046 5&~1043 55~114
DO (7.46) (6.80) (133) 8®) (801) (8.10)
(mg/ ¢) g 40~8%  508~819  543-~93 583~1049  469~103%  571~113%6
(6.43) (659) (6.58) (7.74) (730 (7.86)
g 006~309  0I16~252  02~2%9 040~342  037~28  005~240
COD (131) (084) (108) (149) (123) (101)
(mg/ ¢ ) g 03028 050~245  0M~232 040~301  042~302  0(~227
(1.08) (1.03) (0.94) (123) (1.30) (1.03)
g 0B~10  010~291  02~182 015~118  010~104  003~1D
PO -P (0.44) (0.74) (0.74) (0.44) (051) 0.73)
(e M) g 06~18  008~285  0I6~155 018~113  010~127  0M4~118
(053) (0.78) (0.84) (047 (054) (0.99)
g  0®-~98  111~9%  066~870 088~972  043~665  039~964
DIN (3.46) (4.88) (459) (369) (293) (3.00)
(M) g 0%8~98  1%~83  106~968 063~993  053~9%4  0%~803
(360) (4.26) (451) (3.17) 337 32
S 173~864  160~518  162~8% 112~617  060~811  134~758
Chi. a (465) (354) (403) (2.44) 283) (303)
(ug/ €) g 20-86  18~60  L10-1289 037~453  069~437  127~5%4
(413) 3%5) @40 (165) (2.16) 272)

_1%_
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Fig. 36. Temperature and chemical characteristics of seawater at the

survey areas in 1996 and 1997 : K, Koje ; T, Tongydong ; Y, Yochon.
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ZE22Y-¢d AdYF $5= HF ol 354~465u8/ €, 5mF 0] 3.25~4.47ug/ ¢
EF 3 ET TF Aol /M % '97d H4A BEH SmFY AW F
=< Zbzb 244~303ug/ ¢ R 165~272u8/ ¢ 2 F8 AW Aol athA 2
A gou, AA FdM M 2 FEE BAT

) e f9E - A7 WESY
2t e 2 FAF Fel ok 2, dE, FEUL, gAML
TE, AU, §ERVNEAL 4 E22Y-q9 AVIE HWFUYALL Fig. 38A
Fig. 4391 Jeh Qo
1) AAl 24
& HE 9639 A$ ¥%0] 1050~2844C, 5SmZE o] 9.70~24.70
C o], '97d-& E o] 6.80~27.30T, Sm3o} 6.40~2590CE 2ha| = A
42 AMHE B (Fig. 38). £3}, '96d 7€ EZA 713 & &
< Bole AL Adstd S dx Zolrt 3T o2 athx] AR Ut
+ HeE '%dd B9 EFF 5mEFol Z7 2589~34.39% R 3174~
34.39% °l1, '97dele BF T 5mEFo] 247t 26.34~34.08% 2 30.44~34.09%
2 A71d Zojzt vfe 2 AL %6 697 7€ 2 973 599 S (29.0%
ol&h) S A3 31.0% 1o g Himy egtow, gAHog ALy B
ZAol A5FH 71E Boh i wdth E£3 20.0% olste APYEE KHols
A71E A 3 Aoz WaA 3, Az Aok F3EA Fth

LEM4LE '6I9 H$ HE30| 603~876mg/ ¢, 5mE0] 420~899mg/ ¢ 2
EE GRET7 ohg 22 gg Role 697 799 2 %ko] 50mg/ ¢ o3t
FE FTE Hole A AW dAHoR &4 MR &1 71l HF
W& #E Eck a2y, ‘97dels 23 5mEe vx ¥ 742 591~
10.46mg/ ¢ % 583~1049mg/ ¢ & 49 ZFA%ol 10892 vl£d FEE Hol:
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AE Astd A Ho g2 ALH /M w3, 7SR ZFE Dolxe A
S B4 (Fig. 3.

ML 7Y T ¥ '%6de B¢ EFH 5SmEol # 006~
3.09mg/ ¢ ¥ 0.30~253mg/ ¢ Yoo, '97dolE HEZHo| 0.48~3.42mg/ L, 5mZ0]
040~30lmg/ ¢ & ¥FZo] b4 A ‘96 d 9 293 79 =AY '97del 5
4, 6% 2 7¢ Aol v & AL AA 15mg/ ¢ 03T FEE B
I A7E HEYEE FHIA AT (Fig. R).

Q49 Tx WAL ‘9639 A$ £33 5SmBFolA 242 0.08~1.034M ¥
0.16~1.86xMolx, ‘97dele 5T 5SmEo] 247 015~1.18x4M 2 0.18~
LI3pME WEFFHo] b A a2y, F 3 25 99 £2 1099 Aol
08uM o]3e 2 w2 5 & Hole A& A 349 A7]E 2oyt o}
A AR Foo, HEFAE S84 &ttt (Fig. 39).

£EFNAL] 5 ¥ 9649 EFH SmB3olA zZHz} 0.82~9.86u4M
2 058~928uM °lz, '97dole E53 SmEolM Zzt 088~9.724M ¥
063~9.93pMZ HFFo| vluZ AT '9%6de 6¥€7 108 S 973
o 293 549 H3F ¥ 9¥ S ALY 404M olFlE FEE B,
A7 HEFLE F3sHA o} (Fig. 39).

2229-q9 T ‘9639 E5 5mBolA 4z 1.73~864ue/ ¢ 2
2.01~8.45ug/ £ o)1, '97dol = F FolAM Z+z} 1.12~6.17ug/ ¢ L 0.37~453ug
/L2 ¥F o] i Foh 1y, vy ¥& FEE Hole '96d9 2¢ &
e 699 FEF L 973 599 UL AYEE 4048/ ¢ ©l8E A7
E ztolx OgA 32 43, ¥E 9A vy wskth 13, Y AL B¢
‘96 Bt '97d 9] Ut oA Rolls A& BHY (Fig. 39).
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Fig. 38. Monthly variation of temperature and chemical characteristics of

seawater at Koje area in 1996 and 1997.
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Fig. 39. Monthly variation of chemical characteristics and chlorophyll-a of

seawater at Koje area in 1996 and 1997.
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(2) 9 A
F& Hee ‘9639 £E57 5SmEolA zhzt 9.00~2683TC 2 7.50~
2585C olx, '97d 9 EFH 5SmFAME 22t 570~27.40C 2 570~26.60T
2 2daide] HEFHA AY HE B =3 ‘969 79 =R ko] 97
Hop o 2T A ¥ A& AQstd A= AAole v¢ Ak (Fig. 40).
¥ HAE 9699 ES5H 5mFolAM 24zt 30.119~34.31% = 31.87~34.32
% °1, ‘97 A= EZF 7} 5mEF o] 2+2t 31.57~33.94% 2 31.79~33.92% 2 A
718 zolzk thAa ok v, ‘96 6¥ EEH '97d 59 S £AES
ALQstd Aoz AL gol 7HF FRon, REYEH QoA B¢
B (Fig. 40).

S&dae ‘968 HFH SmFNA 2bZ 4.98~8.23 mg/ £, SmEFo] 508~
819 mg/ ¢ Aow, '97de] 57 5SmPFAME 22 585~10.43mg/ ¢ 2 4.69
~1036mg/ ¢ & WEFo|l 4 Uk e, ‘969 299 SHAT 6¥9 AF
& R 973 499 FAUT 799 AFAUE AAstE dhAH o2 A NF
¥, 72 2545 oA e AEE BT (Fig. 40).

A28 7FY T HAE ‘699 EFH 5SmFo) zHz} 0.16~2.52mg/
¢ R 050~245mg/ ¢ Fou, '97do= HFo] 0.37~2.85mg/ ¢, SmE°] 0.42
~302mg/ ¢ & WMEZo] tha ok 2y, ‘96 799 EFad '97d 599
SA% R 989 EZUS AASHA 15m/ ¢ ©l8lE FEE P A7) HE
Y= FREA FAT (Fig. 40).

AN = HY= 9689 E5H SmEANAM 242 0.10~291 M 2L 008
~2854M ©°|x, '97ddle BFH 5mEFo]l 74 0.10~1.044M 2 0.10~1.27
eMEZ HEEo] i ok 23y, 973 19 2 ‘963 '97d 9 997 109
ZAgko] 08uM 0422 ¥& FTEE Bolt RS AYstA 064 M olst2
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FEE 21, 38 AVE Aolx FREA AU (Fig. 41).

{ERNALY T BHE ‘639 EF T SmBAA 27 1.11~996pM
2 196~823xMelx, '97dele EFH SmFAAM 24zt 043~6654M H
053~994pME HFZol vimy ok a4, '96d 6¥9 FFa3 '97d 9
299 ZA3ge A dAHoZ 4~6¥ 7MY W1, 94 1042 Z+F
£ g4 FolAe A%ES BRI (Fig. 41).

Z222%-q9 F=HAT 'Y EFH SmIAAAM 2z 160~518ug/ ¢ H
153~6.02ug/ £ ©l31, ‘973l Z+2} 0.60~811ue/ ¢ B 069~437ug/ L E W
FEol ta A 24, ‘9689 At AZIEE il Aozt ey, W
HqHoZ AgoA 71EE Z2FE QoA ZFEE B v '97do< 6
4 FAC] & 5 AS ALY 35ug/ ¢ ©lEE A7 Aolx 21, F
= A Ry @tk w3, FLAZY B %6d By 97d e X7 oA
wolA & S B (Fig. 41).
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Fig. 40. Monthly variation of temperature and chemical characteristics of

seawater at Tongyong area in 1996 and 1997.
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Fig. 41. Monthly variation of chemical characteristics and chlorophyll-a of

seawater at Tongyfng area in 1996 and 1997.
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2 e '96de 2S¢ ®EFol 6.00~2731T, 5m3E°] 6.00~25.75
C olx, '97d-& EF°] 580~2649T, 5mEo] 550~2450C2 hajHo]
AU AdNSE Btk £3, ¥ 958 ol o 3T olUg atx A
A %t (Fig. 42).

de ¥ee 9699 A EF5H SmFol 47 2631~34.19% L 2869~
34.10% 111, '97del= ®F 7} 5m3F ol zh2t 30.89~33.89% % 31.05~34.01%
2 fFZo] tE HgEge 2 '96d 990 HARL BPon, o A7
= 8- 45 AAork /MR ok 28y, 99 v wE e ta gE
A Aoz e fqss 2] ALy B ZAgol 97 /e By
=k (Fig. 42).

EENLE 969 EFo| 480~10.56mg/ ¢, SmZ0] 543~9.34mg/ £ < 8¢
of H&2gS Yehiden, 799 E57 999 EAgol i ¥ FEE B
ole RAE Astd 3 A7 o)zt wg Ayt ), '97ddE EE
% 5mZF o Fx HAZF 247 554~1143mg/ ¢ L 571~11.36mg/ ¢ 2 1€ H
e 2 F A dobA 8ol HARS B g It Frksle A
& R (Fig. 42).

AL e T HFS ‘9699 59 5mEo] ZHzt 022~253mg/ L E 0.04~
2.32mg/ ¢ Aoy, '97del= EF0] 0.05~2.40mg/ £, SmZo] 0.05~227mg/ L 2
HMEFol tda AT '96de] 78 S 979 79 2 99 ZA kol vl
H w2 AL AYstE 15mg/ ¢ ©3E TEE 21 A7 HERLE F3is)
A &%t (Fig. 42).

AN FEE ‘969 EEH 5SmFNA 2z 021~1.82¢M 2 0.16~155
#M o), '97dele ¥F 7 5mZFol 47 0.03~125¢4M Z 0.04~1.18xME

=]

o]
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WEHol & WE o ga Agtou, A7E ¥gGEe & F U vlx
st olEEHY, ALH vl £ F=& B oS A #AaEAo 64
& 796l Hagte B ¥ 84RH Hx Il FF®E 249 (Fig. 43).

EF71249 = HAc 9699 EFH SmFNAM 247 066~870u4M
R 1.05~968u4M olx, '97ddle BEFH SmFlA A4 039~9644M %
096~8.03xM=E ¥HFFo] vlud AL AAl 59 o] '96:d2] 6¥3% 10
2 2 97d9 8¢9 vy ¥ FEE Roly YR Al7ldle 50u4M ©]&
2 FEE B3, A7 MEIEE FHEA U (Fig. 43).

282328 -qf A= 9699 BF5 T SmIFoNA 2z}t 162~855u/¢ &
1.10~12.89ug/ £ o111, ‘97l F FolA 22} 1.34~758ug/ ¢ R 1.27~554
pg/ ¢ 2 HEZo] g4 o a2y, 'gdedle AL 7MY son, olF A
2t Zadte ZAFES BRI '97delle 299 ¥ ¥ 599 3 SmBFolA
MY 5 $EE Hole AE Astd 30/ ¢ o2 Al7]E ok a2t
A 2A @3, = A HluH dpoh o]A P 293 590 ¥ ¥ F
EE Hole AL o T (1991)] oH FoolM Z=Atg ZHpoh v Aot
(Fig. 44).

0
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Fig. 42. Monthly variation of temperature and chemical characteristics of

seawater at Yochon area in 1996 and 1997.
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Fig. 43. Monthly variation of chemical characteristics and chlorophyll-a of

seawater at Yochon area in 1996 and 1997.

- 120 -



Chl. a (ug/ 2)

o' .m° 97 (8)

E-3
i

Chl. a (ug/ 2)

o
4

w

~
I
T

Chi. a (ug/ 2)

I G HEI

o
}
1

0% @97 (D)

b

K K2 T1I T2 Y1 Y2 Kt K T1 T2 YI Y2
(o) (0) (o) (o) (o) (o) (5) (5) (5) (5) (5) (5)
Station & Depth (m)

Fig. 44. Concentration of chlorophyli-a of micro particle in seawater at the
survey areas in 1996 and 1997 : A, Total chlorophyll-a of all particle ;
B, Chlorophyll-a of particle larger than 5um, C, Chlorophyll-a of
particle 0.45~5.0um ; K, Koje ; T, Tongyong ; Y, Yochon.
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o) o]5 s 2 dEA
‘96 2ol AA 249 FF AMAAME TBTZF FEHA 22
I, M FdlelME 52ng/ L7t FEHUL, 38 AIAHY 7€ TBT A
A& 435~7.73ng/ ¢ Ao
‘97 o= A oA /AR AlZIQA 8¥el TBT7F 13ng/ ¢ HEHAU
onj, B9 Aake AZAME A7 697 FrAR AVIQ 98l A7 17,
lang/ ¢ 7} &= o] '96:ddll vlsle '97dole TBT $Hako] 3~7u) A JEt
%t} (Table 12).

T

Z ¥%7) 20ng/ ¢ o3y of
2 FA FAAHQ wgol S njxe Ao B3 e, Chagot
et al. (1990)& FAHAWE FAside] ¢tAZ TBT X< 2ng/ ¢ °l3l& 4+

AE FA4F9 TBT F& 7I&E A Ao detA, dA4732 TBT &5
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d 195 E 997t 7 2AAHY sl X2UY IRFES B4 AR,

x29de AE9X 9N 2YD, T ARY T A2 SHo2RH #Y
gt ot 9B ZAS) Astdl ARY A2 TolM AZAZ Bol AL
91 on, ofsFel AYAY F¥L PlAE Ao el Cartap®) IF
PR ANE A, o] B 42 94 AEHA Qs
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Table 12. TBT concentration of seawater collected at the survey area in 1996 and 1997

(unit : ng/ £)
Sampling Osu, Kogje Josan, Tongyodng Hangdae, Y&chon
period 1996 1997 1996 1997 1996 1997

Feb. ND ND 5.20

Jun. ND 17.0

Jul. 4.35 241 773

Aug. 3.05 13.0 2.67 ND 6.94

Sep. ND ND ND 14.0 6.47




2) EFHAE A}

‘96 d 2€ 3 8ol 3/ He] EFEHHE T AL TZHCOD),
ZEE (L) 2 23248318 (AVS) &3¢ Table 139 el en, '97
def ZAMAFE Table 149 1501 Yepiiict. '96'd 2¢¥olle 82 W7l
54.8~629%% s ztolrt HIwA gttt 2y, 8¥ele 453~80.0%%
T HEFFo] i Fow, A vt 7 Wl

A AT Ee] T HAE 299 AS 109~213mg/g - dry2 ¥ 3}
o7} thA ZAT A Fd dETF (Y2)9F AA 259 AFEF (KDoA F
A Hdge vetdle RAg Asd gl 2ol 29x A gl
E3H 30 MY R APFrE izl vE ddldes & FEE BY
o} 899 X% ¥ 102~277ng/g - dryE 29 Hu} WS Eo| ulw3 Hr}
a2y, AAl 29 54 Ao AgFolM HAY 2E7|EA (20mg/g - dry)
£ 2735t A& A3t vay 2& g Hold, dAFes I 4P
o] AT HAPFoM FdFo2 & FEE B
tap o A, 297 899 TE ¥AE 24 68~106% T 22~46%E
F& agA ZA ERod, dAFoz A7 dE27F B g o}
Ae L B4tk RrE2E AA 259 59 Aol A g B} Egko
H, 28 HY 8go] MY Be Ho| Kol

A T HYe 29 8¥ol 4z 0.04~0.20mg/g - dry B
0.02~058mg/g - dry®2 AAl 259 §F Aol dF I 2o WA %o
o, olE F o] 4872 8¥Y FR3UY ZAS AH 2E/EA (0.20my/g -
dry)& ¥R 2333 9o

$W, ‘979 (Table 14)ol= F589 ¥A7h AA L4 425~630% (FE
57.0%), $%9 A4l 557~682% (BT 60.4%), 9d P 439~559% (HF

o

¥

of
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483%)2 oM izt spg 2ot

5148 T He AA 2471 209~386mg/g - dry (B 28.0 mg/g - dry),
¥ AAro] 159~36.1mg/g - dry (HF 246 mg/g - dry), 4 sh7} 9.7~21.8
mg/g - dry (BT 16.7mg/g - dry)2 AA 25 54 A 2 Q4 o o
ERE FEE EAY £F, d9E 2 iAo Aol Aoy, HAHeg 5
H5E 747A Y Aol dulHoE e $EE R

ZEZEY He AA 247 54~136% (BT 9.7%), 9 Aiko] 57~
13.8% (BT 9.0%), dH Foh7} 43~96% (BT 72%)2 3}8tH a4 g 7o
5o ofAZMA R AA 257 M 21, AR Fdsb b 2k w3 o
B2 gad zole AR, dAAHoZ AgHTE JEd FolXle AL
B

AL GsE] T HYe A 247 009~1.02mg/g - dry (FF 0.35
mg/g * dry), ¥9 A4tol 0.03~091mg/g - dry (Fa 0.34mg/g - dry), A of
7} 0.01~0.32mg/g - dry (3 0.08mg/g - dry)2 8}t ibrg ek @ F4dz
T A AR - FojelM b wton, AAl e5odM Y L vE
B =3, 4877 Q2T B 34 ston ArdEs uda ga
Aol AN Y, HAHe R =8 P A5 dUHeg ¥ T8 BY
£3], AA 259 9 Ao AFFoME e A 2A7FA (0.2mg
/g - dry)E 2331 ot

£ 0 g op
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Table 13. Chemical characteristics of the surface sediment collected at the

survey areas in 1996

Sampling . Moisture COD IL AVS
area Station Month (%) (mg/g.d) (%) (mg/g.d)
Feb. 62.9 21.3 10.6 0.20
K1
Osu, Aug. 80.0 2717 4.6 0.49
Kdje Feb. 565 13.1 93 0.04
K2
Aug. 59.3 135 46 0.24
Feb. 59.6 174 98 0.09
T1
JOsan, Aug. 64.3 225 4.4 0.58
Tongyodn
g Feb. 576 13.0 10.4 0.04
T2
Aug. 574 17.8 36 0.05
Feb. 54.8 17.8 8.8 0.06
Y1
Hangdae, Aug. 477 13.6 2.2 0.02
Ychdn Feb. 617 10.9 6.8 0.12
Y2
Aug. 45.3 10.2 25 012
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Table 14. Chemical characteristics of the surface sediment collected at the

survey areas in 1997

Sampling Station Moisture COD IL AVS
area (%) (mg/g - dry) (%) (mg/g - dry)
K1 425~63.0 21.7~38.6 6.2~136 0.15~1.02
(57.3) (30.4) (10.5) (0.55)
Osu,
Koje
K2 50.5~60.3 209-~36.1 54~115 0.09~0.25
(56.6) (25.6) (8.8) (0.15)
T1 55.9~64.5 23.1~32.2 6.4~13.8 0.32~0.51
(61.1) (26.8) (9.0) (0.45)
Josan,
Tongydng :
T 55.7~68.2 159~27.8 5.7~10.6 0.03~091
(59.7) (22.4) (8.5) (0.23)
v1 439~55.9 10.2~21.3 6.2~96 0.03~0.32
(49.2) (17.3) (7.2) (0.10)
Hangdae,
Y&chon
v2 455~51.2 12.8~21.8 43~76 0.01-0.08
(47.4) (16.0) (6.5) (0.05)
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Table 15. Monthly variation of chemical characteristics of the surface

deposit collected at the survey areas in 1997

Samplin . Moisture COD IL AVS
area | Station Month TS (%) (mglad)

Feb. 425 304 7.1 0.35

May 60.5 21.7 6.2 0.15

Kl Jun. 62.7 355 134 0.69

Jul. 63.0 38.6 13.6 1.02

Osu, Sep. 58.0 25.8 12.1 0.53

Koje Feb. 56.5 23.2 7.0 0.20

May 50.5 209 5.4 0.25

K2 Jun. 60.3 36.1 115 0.13

Jul. 59.0 240 9.7 0.09

Sep. 56.6 23.7 10.2 0.10

Feb. 60.3 32.2 6.4 0.45

May 63.6 249 7.6 0.45

Tl Jun. 559 23.1 13.8 0.50

Jul. 614 27.0 10.2 0.32

Josan,

Tongysn Sep. 64.5 270 9.0 0.51

Feb. 55.7 159 5.7 0.08

g May 58.0 27.8 8.0 091

T2 Jun. 56.5 25.8 106 0.03

Jul. 60.2 246 9.1 0.05

Sep. 68.2 18.1 9.0 0.06

Feb. 457 186 9.6 0.32

May 488 18.3 7.0 0.03

Y1 Jun. 439 18.3 6.5 0.03

Jul. 51.7 21.3 6.6 0.07

Hangdae, Sep. 559 10.2 6.2 0.04

Yéchon Feb. 46.2 12.8 6.9 0.06

May 45.7 13.1 4.3 0.03

Y2 Jun. 51.2 21.8 75 0.06

Jul. 484 19.7 76 0.01

Sep. 455 12.8 6.2 0.08
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3) Bolg Y 24}
b Ad9E F2zd-as ST WYY AWEH
2 g4o Holz AR 4 AL FIAAE (G0m o3he] FAME

< Fo}telr] Yt 045~60m W F F229-a7} 045~5.0 m 392
204 222-a%e £AHG A Table 169 170] VeI B, 8
o el WFEE Table 183 199 ERASICH

% 222949 FEE 199699 2% E35 5 WEgke) Wl 351~
490/ 0 2 BHE AolE AvA aX Fouh 59 Aol T FYT A4
Sl 2PN 743 23, A LaolM 743 BT £H A 2A|T
5t BE WU $9 Aol 743 41, Ad 249 H P nLag
o SmEAAE 48 Yoo AYF (94 YDIN BE B 5510 (234
~128%e/ )8 & sgdRg i =%, T2 HAZ 7HF HAR, Uiz
Ao M Haae] HA7F 3.09~432ug/ L B A zlo|lE m FE23 )
Ssheth ‘979 A9, EEH 5m2 o] AWFG) Wl 242} 214~307 pe/
0 R 1.40~2.75ug/ 0 2 AA LM 7 Fe ¥ EE Yoy, F &2 5%
96 Tk A R BEE HaTh B, oS 3 DolN 24P & Fze
P-ao) FEE o 5 (199D)o] FA-AAL D o FojolA 2 wny g
3 FEHaE nsddol, BRRE da X

o2Ql% 3o 222W-ao) FEE 6] A9, KES F AdB@e ¥
SE 141~25300/ L2 A Aole aohx ZA Ptou gAHoz A
2% FG A4 % o4F Puls) 202 Wole ABE NATh Ea ol
Mo T= HA= AAl L7 026~800ue/ ¢, 59 AAto) 0.04~4.93ug/ 2,
o Foh7b 0.07~388ug/ ¢ 2 AA 247t 74 ZHa, dA szl AR Zek
oh SmBolM JAWFge WAL 162~247ue/ 0 £ HEuT E o7} =
f5A o, dAHoE <M Fusk g weich B SEEs A
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247} 058~652ue/ £, B9 A¥o] 0.18~582ue/ ¢, AW Fdi7} 0.26~357ue
/L2 AA 49 WEFEo| 7HF 1, A ot s Akt '97d e A
§, 227 5m3 9 dHaaY Hee 42 067~121ug/ ¢ 2 036~0.86u8/ ¢
2 ¥%°| 5m% BT thh Btou) - A% 25 59 A4 oH g}
AA &4 Bot ohd =8k

% €28¥-qa & T AYA F FE2E2H-aY T AA3e HIEL
‘96 d e Ae, BFAAMY ¥F HAZE AA 247t 141~926% (HT 466~
49.0%), $9 AHiro] 25~952% (BT 480~481%), AW Fuh7} 27~76.1%
(BT 356~361%=2 AAl 2% T AL v FFolv «H st
A3 ggton), WE WIS Jb3 Akt 2@y, smEolA e ¥E ¥AE A
Al LF7t 286~772% (BT 412~538%), T4 Aito] 118~96.7% (U7
55.6~585%), o1d oh7b 111~763% (BF 325~476%)2 EEAHE o)
TF AMatol 7HF =13, - vt 7 Fkoh '97d e A9, HFlAY W
T HeAs AA 2471 88~835% (HT 314~419%), 9 AH4ite] 30~
85.6% (B 31.6~40.7%), A Foh7t 7.8~845% (HF 31.9~41.1%)2 T
Aol= wj¢ 21, 969 Bk tha WAL Z& ulkd % Bk SmEelA
£ AA 2471 106~609% (HF 286~309%), 59 H4to) 40~850% (B
30.0~41.2%), 98 7} 49~83.0% (27.4~283%)2 WS Z L A 257t
7V A B odF Firt e BE mok b Wtk =8, ) 5
o ZFA ‘96 Bh F 222W-q ¥ F VoA 222809 F=7
A3t Bl&o] ¥ton, £3], qH g Bops AA 259 T AN
1 Eo] i ok ¥, 4 T (191) ndAHeAL S G 3 =
AtlM & ZF22H-g F 02~3.0m Z7]9 picoplankton & Z22%-q 7} =}
A3k BlES 157~832%2 B8t ow, Takahashi et al. (1985)% Y& <
2l A 20~100% A= A JAok B vk Qo
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Table 16. Monthly variation of chlorophyll-a content of micro particle in

seawater collected at the survey areas in 1996

, Chl-a (ug/ ¢) Ratio of

Sampling ) 0.45~5.0 (m
ey O2on Month 04560 m  50~60 m  045~50 m particle (%)

Om 5m Om 5m Om 5m Om om

Feb. 864 845 064 193 800 652 96 772

Apr. 435 403 212 194 223 209 513 519

Jun. 680 394 508 236 172 158 253 40l

KI  Ju 418 201 35 143 059 058 141 289

Aug. 255 241 180 172 075 069 294 286

Sep. 385 234 128 166 257 068 668 29

Osu, Ot. 3% 430 211 290 18 140 464 326

Ksje Feb. 793 810 093 18 700 624 83 770

Apr. 415 379 18 163 232 216 559 570

Jun. 648 408 479 221 169 18 261 458

K2 Ju 293 364 224 145 069 219 235 602

Aug. 173 288 147 167 026 121 150 420

Sep. 384 321 060 165 324 156 844 486

Oct. 377 452 189 245 188 207 499 458

Feb. 48 524 025 08 460 439 948 88

Apr. 43 450 225 171 210 279 483 620

Ju. 492 224 329 131 163 093 331 415

TI  Ju. 35 167 195 084 15 08 43 497

Aug. 264 35 090 072 174 283 659 797

Sep. 311 415 165 216 146 199 469 480

Jésan, Ot. 160 244 15 134 004 110 25 451

Tongyéng Feb. 518 602 025 020 49 58 %2 %7

Apr. 467 402 225 163 242 239 518 595
Jun. 496 28 366 130 130 153 262 H4l]
T2 Juo 275 23 18 103 090 132 327 562
Aug. 28 275 058 080 224 195 794 709
Sep. 247 153 157 13H 090 018 364 118
Oct. 174 213 148 128 026 08 149 399
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Table 16. Monthly vanation of chlorophyll~a content of micro particle in

seawater collected at the survey areas in 1996 (cont’'d)

Chl.-a (ug/ 1) Ratio of
S ion Motth  045-80 . 50-60m 05508 e (%)
area
0m 5m Om 5m Om 5m Om  5m
Feb. 271 59 139 309 132 2% 47 484
Apr. 517 554 193 240 324 314 627 567
Jun. 711 566 405 408 306 158 430 279
Y1 Jul 192 2% 137 137 055 097 W6 415
Aug. 338 325 208 248 130 077 85 87
Sep. 855 1289 643 1146 212 143 248 11l
Hangdae, Oct. 259 28 252 235 007 053 27 184
Yochon Feb. 510 468 122 111 38 357 761 763

Apr. 428 424 175 163 253 261 591 616
Jun. 824 534 667 440 157 094 191 17:6
Y2 juo 18 217 109 130 07 087 411 401
Aug. 162 334 152 150 010 18 62 551
Sep. 1% 313 15 116 039 198 21 63
Oct. 198 13 13 110 06 026 313 191
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Table 17. Monthly variation of chlorophyll-a content of micro particle in
seawater collected at the survey areas in 1997

Chl.-a (ug/ 1) Ratio of
- 0.45~50 m

Sampling )
Station Month  (45~60 m 50~60 m 045~50 m  particle ( % )

area

Om 5m Om 5m Om 5m 0m 5m

Jan. 152 200 107 1.33 045 067 296 335

Feb. 147 152 1.4 1156 043 037 293 243

Mar. 391 092 33 08 05 010 141 109

Apr. 236 145 084 099 152 046 644 317

KI - May 448 311 349 28 099 033 221 106

Jun. 235 080 107 032 128 048 545 600

Jul. 1.60 113 113 0.93 047 020 294 17.7

Aug. 112 091 080 039 032 032 286 3H.2

Osu, Sep. 04 08 043 033 005 027 104 338

Ksje Jan. 212 223 107 1.77 105 046 495 206

Feb. 164 167 139 129 025 038 152 228

Mar. 2% 138 03 098 260 040 8l 290

Apr. 281 231 1.01 1.10 180 171 641 60.9

K2 May 117 45 504 3.31 113 122 183 269

Jun. 139 037 016 027 123 010 85 270

Ju. 307 173 280 1.14 027 060 88 H5

Aug. 171 053 150 043 021 010 123 189

Sep. 166 1.71 1.12 1.07 04 064 325 374

Jan. 174 204 158 168 016 03 92 116

Feb. 8lIl 251 642 241 169 010 208 40
Mar. 2% 28 178 2H4 118 03 399 12.1

Apr. 202 433 157 261 045 172 223 39.7

Tl May 302 437 293 33l 009 086 30 187

Jun. 117 101 0% 069 021 032 179 317

Jul. 29 234 260 070 034 164 116 70.1

Aug. 14 0% 037 091 107 005 743 9.2

Josan, Sep. 299 24 043 07 2% 171 856 693

Feb. 233 2 8 224 1.86 0.29 O 2 115 184

Mar. 3¥4 3719 064 24 290 13 819 %6

Apr. 134 101 060 042 074 059 562 84

T2 May 732 407 698 28I 034 126 46 310

Jun. 455 214 171 0.32 284 182 624 85.0

Ju 240 130 067 1.40 173 040 721 222

Aug. 117 069 107 043 010 026 85 317
Sep. 182 203 107 08 075 118 412 581
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Table 17. Monthly variation of chlorophyll-a content of micro particle in

seawater collected at the survey areas in 1997 (cont’d)

Chl.-a (/1) Ratio of

Sampling i 0.45~50 m
e Station Month  0.45~60 m 50~60 ym 0.45~50 m particle { % )
Om 5m Om 5m Om 5m Om 5m

Jan. 28 290 205 239 080 051 &l 176

Feb. 417 225 17 18 246 037 390 164

Mar. 310 393 048 068 262 331 &5 80

Apr. 289 18 173 098 116 090 401 479

YI May 228 265 164 252 064 013 281 49

Jun. 198 198 128 166 070 032 B4 162

Jul 347 287 320 2% 027 033 18 115

Aug. 187 231 071 160 116 071 620 307

Hangdae, Sep. 418 231 312 169 106 062 24 %68
Yochon Jan. 418 306 264 218 154 078 368 255

Feb. 273 3% 226 329 047 021 172 6.0
Mar., 206 202 142 161 064 041 311 203
Apr. 182 224 14 145 07 079 429 33
Y2 May 225 201 210 166 015 03 67 174
Jun. 758 192 454 117 304 07 401 391
Jul 174 554 080 494 094 060 540 108
Aug. 134 127 071 027 063 100 470 187
Sep. 392 320 347 276 045 04 115 138
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Table 18. Concentration of chlorophyll-a of micro particle in seawater

collected at the survey areas in 1996

Chl-a (/1) Ratio of
. . - 046~50 o
Sampling area Station 045~60 m 50~60 06~30 im patticle ( % )

(m am 0m am {m om {m am

26~864  2001~8H 064~58  1483~290 03H~800 08~632 I~N6 B6~TI2

K1
. wm 6w 0 a® 0% 0B e @)
Koe o (BB B0 6B 1606 0610 12-6H 5083 20T
Wy WR 0% 0m QM e W) 69
o WU IF- 0 0T O 0R-9 508 458
] G5 G4 10 0B 08§ QR @) 65
Josan, .
Tongyirg o VSRS 0536 010 058 0B MO ST
G5) GO 06 u® 0% 00 @) (6
g 0D DD TG0 1016 003 083U 00 I
g e G 0R 6™ a5 18 &6 @5
Yochtn

162~82%4 13%~53 109~667 110~440 010~38 0%~357 62~761 176~763
350 (347) @21 (L74) (141) (17 (3. (476)
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Table 19. Concentration of chlorophyll-a of micro particle in seawater

collected at the survey areas in 1997

Chl-a (ug/?) Ratio of
Sampling ) 045~50 /m
area Station 045~60 m 50~60 m 0.45~50 particle ( % )
Om Sm Om 5m 0m 5m Om 5m
K1 048~448 080~311 043~349 032~278 000~152 010~067 104~644 106~600
0 (2.14) (140 (147 (L1 (067) {0.30) (314 (286)
Su,
Koje
Ko 139~6.17 037~453 016~504 027~331 021~260 0Ql10~171 88~85 189~609
(261) (1.89) (1.60) (1.26) (10D (062) 19 (309
- LIT~811 09%~43 037~642 08~351 09~2% 00B~172 30~8%6 40~701
293) 25%) 20n (176) (0.%) (0.79) 316) (300
Josan,
Tongydng . ~
- L17~732 069~407 060~688 032~281 010~290 026~18 46~819 184~&0
(296) (218 (182) (1.32) (1.14) (0.86) 407 (412)
YVl 187~418 188~39 048~320 068~2%4 027~262 0I13~331 78~845 49~&0
298) (257) (1.7 (.7 (1.21) (0.80) (4L (283)
Hangdae,
Yachen

LA~738  121~554 071~454 027~4% 015~3¢4 020~100 67~540 60~787
(307) 27 @211 (2.16) (0.96) (059 (31.9) (214)
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W o29A 3 22Ed-q $29 AE - AE WESY
Q437 (50 m olsh) F FREP-q FFY AE WFPLL
Fig. 459141 Fig. 5001 JEhAIT.
9edelE AA 959 A EEH s5mE BT 290 A e F WA
astel 89ol 7bY we BEE MY T 47 ZrhsE ABe Byon,
Z°l 5m%F B i ¥ TE2E BYY 3 F 2229 -q9 g o
@ nadd 3 22edad FFol AAtE HEe Y A 141~
026%2 290] AU B F YA paste] 79 HAge B B o
A Z7tsHe A% BAD Y, SmElAL 280 HUgS Hols AL
Ham 2A% YulA Al7ledlE AV Rels aokx @A gston, 29, 94,
1092 Asdsd HH8e EEHT 5mEo] Tha ot
£ A4 A A 249 AR A7 MERFS HPOU, Hagol
1099) Uehte Fol wath ey, mAa & 222 P-azt FA}E ¥
2 ¥33 5m3 2% 290 Hhghe LehRm, 8Ye) 70% o4 MmAH
e YHES HolE AL AYSW A 2594t Yo 98 GmZ) EL 10
Y (E3)0l AAGE Bol: Ho] Ax 249 IR
AR Yool ME ES% 5m% 25 29% 490) vnd & ¥TT moju,
1090 H2%e BYT £, 02Y4 F 222P0d HRE 94 295 4
Yol 60% W) MmH ¥ e MO, oA AsllE HREE R
T A8 WsrdE Easx asko
97de) A%, vadA 3 FE2EB0d FEE AR 24o)H EEH 5mE
25 38o)A 5U7Ae] Ho| yUHoD £ ¥EE ugon 8d 2o 9y
off A2z B % 22230 3 faYAe) FEEWg HHEL B3
3 5m% 25 497 69 50~70% AEel Auge wglo, e A7)
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E URE 40% ol3tz /e B, A7 HIdd s FREA FUTh
59 A A EFAME 3¢, 69 2 9€ AUHoE & FEE HO|
A& A TET 21 A7]E HIIYE F38tA @it =g, 5m
Al st w2 AZE s E FREA gdod, 193 249 F 8Y
o 4tiHog e FEE EIYT AFES B85 A5 3€ F 60% A=
Bl 2 FEE Bole AL AYIHY dAHoz AL oz
24 E Hxk Z/ste AL Holn, Ao E 5mPFol BFHT thh £
ARES B9t 28y, SmEoiAe 8¥o ¥y ¥ J/KES Hole A
< AYstd AHez AL Fo] 4R @2 FFHEE HAUG

A FelMe BFH 5mE EF 2/ ©l3tE TEXE W1, A7 Wt
et FAdo. /&S 5 5mPFT 25T 3¥ 4 89 50~60% A
2 @S Hole AL A dFE 40% ol3tZ HFHEE H2
Al71 AFYdE FH3A Fto

dutzo g ojufj#F] o] FAHE FAHEY A% dHF FT HESTZIAEY

ekl = Seston®] dry weight (SDW), particulate organic matter (POM),

s

ol

u

=

B

T2 o

particulate inorganic matter (PIM), chlorophyll-a %59 &3 W So] o]&
"} (Soniat and Powell, 1994). 28ju}, 34t olvjal{F FAe] HAE + e
2ol g FA7)e AR 4 ol3tE AFHEZ HFAA picoplanktone f
Aol Holz F o3 A-g I} (Gallager et al., 1994 ; Baldwin and Newell,
1995). wetA, € AFoAM e E22H-e9 & 045~60um, 0.45~5m, 5~
60/me] MAZ Uro] FHsA mAEFIEC] A EFIEANA AAAge
HE&S EAeAT €4 2R, 4 F 23A7IA 7,8 989 v|4aEH3aE
2o 'ggdole o] 149ug/ 0 22 M Eten, ool AA, oK £o
Atk '97d HA|, nASFIEY F22H-q FEE FF0] 098/ L 2 M

flo
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wokon, ogol oH, A ok EF 7, 8 9€dl HA EFIAENA
AAste vlAZZAEY vE E£3 vASHIEY ST REe €22 U
Elstc}. His and Seaman (1992)& #2, Crassostrea gigas 29 A& A
2] o]F el Fo|, Al mA= YAA HAY Az dF P& Tl =
FAol AFste 27] Holo ¥ A AT A& ¢ T A¥E 3
E Aoz Rustdch ma ol FAWAA, Rl B8 FA H4F R
AE BA2E F9°] 7M1 $AE ez FHd olvtd ‘97ddle
HubEoz 96d Boh 22289 FEVH Wol Holr} He EZAEY ¥
o] HAW Aoz JHD, ol ABAAMNE YAt metr, 2o
condition index E41% FAo WEE olHo n|AZFAEY HFL FL A

¥} @ Ao Alg"n
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Fig. 45. Monthly variation of chlorophyll~a content in micro particle 0.45~
5.0um and occupation ratio of chlorophyll-a content of particle 0.45~

5.0mm to total chlorophyll-a at K&je area in 1996.
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Fig. 46. Monthly varnation of chlorophyll-a content in micro particle 0.45~
5.0um and occupation ratio of chlorophyll-a content of particle 0.45~

5.0um to total chlorophyll-a at Tongydng area in 1996.

- 141 -



O0m HS5m
I |

Chi. a (ug/ £)

100

& (= - -]
o o o
! 1 !
T T T

Ratio(%)

n
o
Il
T

o

Month

Fig. 47. Monthly variation of chlorophyll-a content in micro particle 0.45~
5.0um and occupation ratio of chlorophyll-a content of particle 0.45~

5.0um to total chlorophyll-a at Yochon area in 1996.
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Fig. 48. Monthly variation of chlorophyll-a content in micro particle 0.45~
5.0um and occupation ratio of chlorophyll-a content of particle 0.45~

5.0mm to total chlorophyll-a at Koje area in 1997.
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Fig. 49. Monthly variation of chlorophyll-a content in micro particle 0.45~
5.0mm and occupation ratio of chlorophyll-a content of particle 0.45~

5.0um to total chlorophyll-a at Tongydng area in 1997.
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Fig. 50. Monthly variation of chlorophyll-a content in micro particle 0.45~
5.0tm and occupation ratio of chlorophyll-a content of particle 0.45~

5.0tm to total chlorophyll-a at Yochon area in 1997.
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h sl F HoldEg =4

2 ARHARECIY, ABEZPIAEL Fd Yolgdoz st} wg}
M, HEZTFIEY ¥ 24 F 2 4F/A 2A gL v o
(198002 = 299 83 AEEFIEY Yot YHI A/} A B
§ vl 3lo 0, Thomson et al. (1996)& & A1 HAIS} A BEZJ3E9] Xyt
&4 243 gdo] gldx B v Qlok 3, Wikfors and Smolowitz (1995)
© HZEZIAEA Prorocentrum minimumo] 29 #HAls} o] Ut B
A3k, Powell et al. (1993)& NEEFAE] 749 2 Az Iy
BAZY A€ Ba3IAR, Newell et al. (1989)% F F49 FFo] 4] - &
23 o] o] % FFsAe) FHE VETT WG ¥ g} ojwe] HES
9 ¥} 24L& =olol 4 4<% (Goulletquer et al. 1988), A8etd =
(Pazos et al., 1996 ; Thompson et al., 1993 ; Wikfors et al. 1991) & F &<
PlAle ez BRugol gt oY AEERIE] ¥ 2N 2o A
FEET ot 4T FA HANE 4L vXE2 2 gy, Axd A
BEEdx 273 Fdo] A Y, AA R AW 2 FAF %d AEEY
A& F 28 AT E 24T 29, 59 122x10°~1,496 X 10%cells/ ¢, A
£ 151x10°~1,884%10° cells/ ¢, Hd& 36x10°~1,868x10%ells/ ¢ %t}
(Table 20, 21, 22). F+HE 2= AH7)Q) 7~99ole Fdo] YA H oz Holay
=30l 22 AL vehlid o, o] 71 HolgEFo] AU} ¥ - A%
o HolWEFL 1089 AAE AYsnE AFo] HZ vt Dol F
ol Btk ‘97ddlE, $YL 140x10°~1,542% 10%ells/ ¢, AAE 117x10°~
1,966 10%ells/ £, & 40X10°~467x10%ells/ ¢ ST} (Table 23, 24, 25).
THEEE 271U 7~99 e AL 794 7}F Holy B ake] Bkow §,
98L& Al 9 25 ¥lxd F& Yl ¥ - A% 2oldEFL 196l
Aot 299 1, 5 8¥cle B35 HoldBHo] o Be HAo2 ZAHIYL

=
2

]

rd
l
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g2, $90] 3¢, AAIZL 7€), o] 9ol 71 HolWEFo] B
ony, Fgo] 2¢0l, AAIZ} 9Yell, o] 3¥ol 7HF AUt 96} '97dE
vins] 2 A, $9L 34,5 695 AYsae '96de] ‘979 Ko HojA g
o] gtk 53], Agr)Ad 7~99d = 96l Ho| W EgFo] ggton, o] 7]
+e] $ &5 Chaetoceros sp.&t Skeletonema sp. S22 2 FA42 A&
T 43 #3010 Aoz FHAGD. AAY ASe '97d 7ol 7Y o]
AEFo] Bto, o] Al719] HolHEL HFLE & HARE Yol AL
2 ¢¥ & = Nitzschia sp.7}, AL HZAYEQ Ceratium sp.7} 35 °f
F1 AQY Jd= e F AQeAM e vt R 7, 8, 9¥ol= ‘96 d o] ‘97
doll ul3le] HojAl B ko] Wokd Aoz EAHAG w2y, 2 Laie 4%
2 oA AZAdAM Fgol 7MY 4 BHJYLD AR ARHY, U
o] AAl, M) o2 FHAG EF B AU 79U Hol@Po s
= 59, AA, 43 A NY BF '96do] '97dRT FUY Ao BdHY,
9730 59 A4 F AY EFAA MR ARYD Az #B-bo] U=
Aoz Hdd
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Table 20. List of phytoplankton species occurring at Tongyong in 1996
(unit : cells/mf)

Species Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct.

Om 5m Om Sm Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m

Alexandrium sp. 2 2

Amphiphora sp. 2 4

Asterionella sp. 2 -4 3 2 15 31 32 2 29

Bacteriastrum sp. 14 8 12 65 8 15 24 69 7 7

Biddulpia sp. 2 1 4 12

Ceratium sp. 23 16 2 13 15 2 13 2 1

Chaetoceros sp. 32 54 23 66 23 35 35 45 79 95 299 459 334 464 23 348 3B 12

Coscinodiscus sp. . 3 5 5 12 7 3 4 3 17 4 24 29 3 8 20 69

Cylindrotheca sp. 3 3 2 1 3 1

Ditylum sp. 12 11 3 1

Eucampia sp. 1 5 6 35 4 2 1 1

Euglena sp.

Eutreptiella sp.

Gonyaulax sp.

Guinardia sp. 3 12 8 15 5 3 3 15 13 24 12 5 7

Gymnodinium sp. 642 653 129 207 6 12 6 11 5

Gyrodinium sp. , 3 3

Katodinium sp. 4

Lauderia sp. 1 3 1 3 1

Leptocylindrus sp. 11 2 12 2 5 1 2 16 127 34 13 16 39 25
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Table 20. List of phytoplankton species occurring at Tongydng in 1996 (cont’d)
(unit : cells/mf)

Species Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
Om Sm Om 5Sm Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m

Licmophora sp. 1 3 2 2 1 1 3 1 3
Melosira sp. 1
Navicula sp. 1 34 3 8 1 3 9
Nitzschia sp. 49 2B 6 12 7 13 125184 105 352 103 184 69 55 105 131
Oxytoxum sp.
-Pleurosigma sp. 3 5 2 5 3 2 2 1 4 12
Polykrikos sp. 2 4 1 52 136
Prorocentrum sp. 105 202 26 15 33
Protoperdinium sp. 3 1 3 .4
Rhizosolenia sp. 4 2 6 9 42 47 12 29 3 1 45 39 52 31 34 48
Scrippsiella sp. 1 1 3 1
Skeletonema sp. 2 4 2 16 6 3 52 570 470 23 3% 45 38 45 &4
Stephanopyxis sp. 35 2 I 1
Synedra sp.
Thalassionema sp. i 5 43 32 2 4 l | 45 o4
Thalassiosira sp. 1 1 2 1 1 1 1 2 1 16 8 10
Thalassiothrix sp. 21 25 2 2 1 1 168 52 1 1 129 18 5 11

Triceratium sp.
Total 701 745 226 367 172 189 122 142 412 576 1403 1496 608 870 706 933 333 551
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Table 21. List of phytoplankton species occurring at Kgje in 1996

(unit : cells/mf)

Soeci Feb. Mar. Apr. May Jun. Jul, Aug. Sep. Oct.

pecies Om 5m Om 5m Om 5m Om5m Om 5m Om 5m Om 5m Om 5m Om 5m
Alexandrium sp.
Amphiprora sp. 2
Asterionella sp. 3 4 2 31 3B 166
Bacteriastrum sp. 2 20 20 3
Biddulpia sp. 1 4
Ceratium sp. 3H 5 4 8 29
Chaetoceros sp. 99 130 57 67 35 43 56 74 64 145 159 203 76 243 169 129 1197 1034
Coscinodiscus sp. 3 5 3 2 1 2 3 3 3 5 12 2 12 13 3 3 7 2
Cylindrotheca sp. 2 1 2 2 1 2 22 5 3 9 6 24
Ditylum sp. 2 1 1 3 3 4 5 7 1
Eucampia sp. 1 26 4 1 1 1 4 1
FEuglena sp.
Eutreptiella sp.
Gonyaulax sp.
Guinardia sp. 2 1 3 3 12 7 12
Gymnodinium sp. 4 3 12 23 4 1 4 2
Gyrodinium sp. 5 12 35 65
Katodinium sp.
Lauderia sp. 5
Leptocylindrus sp. 6 4 2 12 9 31 43 1 4 2 2 2 2
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Table 21. List of phytoplankton species occurring at Kgje in 1996 (cont’d)

(unit: cells/m)

Species Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m Om b5m

Licmophora sp. 4 3 2 3 2 3 4 4 1 i
Melosira sp. 1 1 1 3 1
Navicula sp. 2 1 4 12 4 12 12 12 5 23 15 4
Nitzschia sp. 26 69 51 75 59 75 35 69 254 334 321 430 43 42 211 239 275 130
Oxytoxum sp.
Pleurosigma sp. 5 12 1B 3 21 12 2 8 2B 12 2 8 7 10 7 8 28 23
Polykrikos sp.
Prorocentrum sp. 2 3 12 3% 92 67 3H 56
Protoperdinium sp. 5 11 2 16 1 5 12 42 105 12
Pyrocystis sp.
Rhizosolenia sp. 8 8 21 22 g8 8 1 6 12 8 2 6 12 5 8 1 11 15
Scrippsiella sp. 1 1 2 1 1
Skeletonema sp. 5 3B 2 2 11 6 5 9 23 12 5 8 12 1 7 5 40 18
Stephanopyxis sp. 1 1 1 1 2 1 1 3 2 1 3 1 7 1
Synedra sp. 1
Thalassionema sp. 14 10 1 1 1 5 4 12 14 15 6 2 1 2
Thalassiosira sp. 1 3 2 1 2 8 1 15 2 6 3 3 2 19 4
Thalassiothrix sp. 3 1 1 1 5 2 1 7 3 1 1 1 3 2 1 1 48 15
Triceratium sp.

Total - 224 358 278 301 157 181 151 258 433 557 664 852 389 48 510 517 1834 1301




Table 22. List of phytoplankton species occuring at Yéchdn in 1996

(unit : cells/m{)

Species Feb. Apr. Jun. Jul. Aug. Sep.
Ceratium sp. 2 2
Chaetoceros sp. 6 5 1820 18 5
Cocconeis sp. 1
Coscinodiscus sp. 1 1
Dinophysis sp. 2 1
Distephanus sp. 2
Ditylum sp. 132
Eucampia sp. 3 2 430 520
FEuglena sp. 1
Gonyaulax sp. 2
Guinardia sp. 2
Gymnodinium sp. 4 1
Gyrodinium sp. 1 1 2
Lauderia sp. 11 4
Leptocylindrus sp. 22 2 2
Melosira sp. 4
Navicula sp. 1 2 1
Nitzschia sp. 6 2 14 55 33
Pleurosigma sp. 1 1
Prorocentrum sp. 5
Protoperidinium sp. 1 2 5
Rhizosolenia sp. 4 3 5 9 12
Scrippsiella sp. 1 4 2 1
Skeletonema sp. 20 77 48
Stephanopyxis sp. 1
Synedra sp. 1
Thalassionema sp. 1 2 3
Thalassiosira sp. 1 2 1
Thalassiothrix sp. 2 2 9 3
Triceratium sp. 1

Total 148 74 36 1868 608 620
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Table 23. List of phytoplankton species occurring at Tongydng in 1997 (unit : cells/mé)

Jan. Feb. Mar. Apr. May Jun, Jul. Aug. Sep.
0m 5m Om 5m Om S5m Om 5m Om 5m Om 5m Om 5m Om 5m 0m 5m

Species

Alexandrium sp.

Amphiprora sp. 8 8 10 3 1 1

Asterionella sp. 2 1 1 1 7 16 5 9 1 3 5
Bacterigstrum sp.

Biddulpia sp. 7 1
Ceratium sp. 12
Chaetoceros sp. 206 214
Coscinodiscus sp.

Cylindrotheca sp.

Dinophysis sp.

Diploneis sp. 1 2 5
Dityocha sp.

Distephanus sp. 2
Ditylum sp. 2 1 I 5 2 11 3 8 1
Ebria sp.
Eucampia sp. 4 11 2 3 2 9 1 1 7 9 i 2 2
Euglena sp.

Eutreptiella sp.

Gonyaulax sp.

Grammatophora sp. 4 2 1 1 8 7
Guinardia sp. 1 1 3 6

Gymnodinium sp.

Gyrodinium sp.

Gyrosigma sp. 1

Hemiaulus sp. 2 1 1

Katodinium sp.

Lauderia sp.

[y
f—
it

1 25 2 1 4 4 3
518 1064 399 361 8 7 204 124 4 16 218 10 21 12
1 7 59 1 7 2 19 17 22 20 10
1 15 58 2 5 12
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Table 23. List of phytoplankton species occurring at Tongydng in 1997 (cont’'d)

(unit: cells/mf)

Species Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep.
Om 5m Om S5m Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m Om 5m

Leptocylindrus sp. 1 7 2 4 3 2 4 1
Licmophora sp.
Melosira sp. 3
Navicula sp. 2 1 1
Nitzschia sp. 2 1 1 1 31 102 23 18 16 63 17 19 337 281 90 101 65 34
Oxytoxum sp. 1
Pleurosigma sp. o1 6 42 15 12 3 5 9 1 4 6
Polykrikos sp.
Prorocentrum sp. 11 321 36 106 105 10 7 23 16 29 16
Protoperdinium sp. 1 1 3 4 170 340 4 3 4 13 7 3
Pyrocystis sp. 2 3 9
Pyrophacus sp. 1
Rhabdonema sp. 3 12 3 6 1 1 5 6
Rhizosolenia sp. 1 1 2 2 23 12 31 5] 16 21 2 1 19 12 30 10
Scrippsiella sp.
Skeletonema sp. 8% 60 11 9 100 42 22 15 22 4 4 5 8 9 12 7
Stephanopyxis sp. 2 1 32 5 1 1 1 22 19
Striatelia sp. 1 2
Surirella sp. 1
Synedra sp.
Thalassionema sp. 5 10 4 10 1 2 1
Thalassiosira sp. 6 4 I 1 62 34 8 1 1 1
Thalassiothrix sp. 1 1 22 57
Triceratium sp. 4 12 1 1
Trichodesmium sp. 2

Total 386 294 163 147 715 1542 491 447 491 288 536 666 436 340 475 264 235 140
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Table 24. List of phytoplankton species occurring at Kdje in 1997 (unit : cells/mg)
Jan. Feb.. Mar. Apr. May Jun. Jul. Aug. Sep.

Species Om 5m Om 5m Om 5m Om 5m Om 5m  Om 5m Om 5m  Om 5m  Om 5m

Alexandrium sp. 1

Amphiprora sp. 7 3 6

Amphisolenia sp. 13

Asterionella sp. 15 23 3 31 2 4 9 i3
Bacteriastrum sp. 17 13

Biddulpia sp. 13 1 2

Ceratium sp. 12 2 22 74 91 6 5 3 1252

Chaetoceros sp. 194 146 431 680 45 95 62 306 504 30 130 30 299 259 48 16 26
Climacosphenia sp. 18 25

Coscinodiscus sp. 20 12 30 3 13 7 18 10 11 5 5 7 16 10 3 7 7
Cylindrotheca sp. 44 63 48 13 1 3 2 2 1 2
Dinophysis sp.

Diploneis sp. 1

Dityocha sp. 1
Distephanus sp. 3 2 1 5

Ditylum sp. 13 7 11 5 4 3 3
Ebria sp.

Eucampia sp. 4 12 37 53 76 2 2

Euglena sp.

Eutreptiella sp.

Fragilaria sp. 2

Gonyvaulax sp.

Grammatophora sp. 3 1 1
Guinardia sp. 31 1

Gymnodinium sp. 1

Gyrodinium sp.

Gyrosigma sp.

Hemiaulus sp. 1

Katodinium sp. 2
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Table 24. List of phytoplankton species occurring at Kdje in 1997 (cont’d)

(unit: cells/mf)

Soeci Jan. Feb. Mar., Apr. May. Jun. Jul. Aug. Sep.

pecies Om 5m Om 5mn Om 5m Om 5n Om 5n Om 5m Om 5m Om 5m Om 5m
Lauderia sp. 1
Leptocylindrus sp. 12 15 18 14 2 1 2 3 8
Licmophora sp. 15 1 4 1 1 9 1
Melosira sp.
Navicula sp. 2 2 1 1
Nitzschia sp. 43 57 66 39 7% 156 8 22 16 19 62 28 1481 512 48 30 34 96
Oxytoxum sp.
Pleurosigma sp. 43 28 12 2 3 ] 4 1
Polykrikos sp.
Prorocentrum sp. 1 42 251 234 206 52 50 45 28 4 2
Protoperdinium sp. 15 4 6 115 39 39 46 3 3
Pyrocystis sp. 25 3 1 2
Pyrophacus sp.
Rhabdonema sp. 15 1 5 6 1 5 6
Rhizosolenia sp. 13 31 23 22 32 10 60 46 10 5 15 32 8 10 8 23
Scrippsiella sp.
Skeletonerma sp. 15 22 53 38 26 110 154 19 7 i 3 6 1 17 18
Stephanopyxis sp. 2 1 5 5 i2
Streptotheca sp. 3
Striatella sp. 22 1 1
Surirella sp.
Synedra sp.
Thalassionerma sp. 13 32 26 4 2 2
Thalassiosira sp. 12 22 17 12 1 1 1
Thalassiothrix sp. 13 1 20 69
Triceratium sp. 2
Trichodesmium sp. 4

Total 372 293 708 963 271 616 300 670 718 442 553 411 1916 1966 477 142 117 222




Table 25. List of phytoplankton species occuring at Yochon in 1997
(unit : cells/m¢)
Mar May Jun. Jul. Aug.

Species
Om 5m Om 5m Om 5m Om 5m Om 5m

Asterionella sp. 3 4
Bacteriastrum sp. 2 3
Ceratium sp. 20 20 2 7
Chaetoceros sp. 24 22 308 183 35 10 17
Cocconeis sp. 1
Coscinodiscus sp. 3 72 38 15 3 105 10 93 35
Cylindrotheca sp. 1
Dinophysis sp. 2
Dissodinium sp. 10 1
Diiylum Sp. 6 3
Eucampia sp. 2 11
Guinardia sp. 6 9
Nitzschia sp. 42 5 2 54 122
Pleurosigma sp. 28 9 1 27 102
Prorocentrum sp. 10 43 65 5% 15 8 53 83 107
Protoperidinium sp. 30 45 4 8 42 15 52 105
Pyrocystis sp. 7 1
IRhizosolenia sp. 32 1 28 13
Skeletonema sp. 11 2 3
Stephanopyxis sp. 3 2
Surirella sp. 19
Thalassiosira sp. 135

Total 40 70 230 211 467 228 263 234 356 512
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8 motste] YA @elol Uid FES AL Fra Fe AP
H £FL £Vl 92 AL, £d Wol FU F3 AL e AP
&4 A 2 Roln, U T FANYL YL 5 2 YR I H
zAd oato] Aujals Yr1FWL B £5 AL Rolth mWaA, 1960
ole) FxF MBY L FYACEAY J5S ¥ LI oW NE AR
Foll g 71E AR §2A9 Wl A
& %A A9 AlZo] B AFT
weld, B dFME 7129 2 ARPelM A ¥ A 7L 95
of, 2 ¥4 87 A5, 2, 283 2 F4Y AT 29 Az QAT
of gt M ZALE Eoted 2o} fA Ao, Aol AFHA YL ]
Ae Ao BRI Yt 54 AT LYYEE ZASALH, B 449
Mg ZEA A - AAQ doz WS G4 A A AT 58
zAbshg et

e

l'

4 2 D BE & FHEe

f
@
>

._158_



DAY R R Fo Adr

199610l F71AHB7F vlad 2 o]Fo T AMelA 6¥ 7 8Yel
HAYE 2 /8 T AFF (BC, 59)= 47 93/cell, 6/cellz et ow,
199214 ol#ll MBI} o]FA A Z1 e AA L4 FAFY dasFe &
7} 180, 110/cell2 Yetd AAl 244 FAFY A7 ik 24 Jeldt
(Table 26). ¥4, 1993l AA 249 JH AQA Wzt AAH K4
Z9] MFSE 8100/cell2 B ® vl Qo} (93 2 2E &1 oy 23 A
RaA, IHFANZA. 1994).

TE 2 2 Fo AidFe 9 AMIAAM 693 g8ddl 7 410,000,
33,000/g clRen, A it e 623 89l zHzt 740,000, 18,000/g2 &
6d4to] 8YLto] Hlstd HFS] 2 AFFE JHEHAS ol F AN
6ol BT 25 (59 2568 mn, AA 3830 o)l &J3ted ok LHEAS
gisle 571 FHE2ZA dFo B2 79 Aol FHE Aoz FAH
oAt} 121, Y A BEoM B AA 244 Zajil M ARSIt =
A vdetudes AL AA 24 AL viFAHY AF JARE FHste 7
HH3 4F T LErES Boj1 e AGH Fol AT LELLEA
AL A7) e FRHAETD 2d, F9Y AidEe A2l A &
Hojy 7 A AHo] e BAZ S Fdoll A3 299 =7 FHH
o2 HL AeE AzZHEY 1996d IHFAIZLAAM HAF ¢ A
2 (Fig. 51)9] A{ 4T ANEE A Aol 23tE (Table 27) 24 A
B3 A AAT A3 2 S A a2 wiEHe wEF
W 2 E¥A dA3TY HA= 27 35000~920,000 MPN/100m¢ % 13,000
- >160,000 MPN/100m¢ 2 wtebutan glof, ueA| o2 e 9 wj& strt <
29 A7 FAZA A - DHAY 2gLLe g FAEste Ao FAHT AU
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Zt2re) strgzoX e s WEFE MAele 270 FRAM 32174 /minE
7P 8k3, AFH 2,769 £ /min, A 21658 /mine] £ME FAHAY. 2
2la 298 dFAT S ANBEE & ¥ AxE AP @zt MR A
dRon, ool FHYe F£AEZ (11,000 MPN/100mE), $IZH (700
MPN/100m¢)9] €M 2 AU &, HB 7 vtz A2 e+He] 3¢
T2 HAYoY (6722 /min), ¥MInA ¥ Fx9 diAF (1,700 MPN/100mL)
T A dFF (460 MPN/100 me)& FF3ta 1o 2 Ao thste ulE 3l
T 299U R ALY rteAol & Aoz FAHHY EF, 5 MY A
A AF 7HE B2 lEFE Holx Je AFHLE 87 zAE AU 109
of o]FoHSAE EF3L 4P WEFF (2769 ¢ /min)E Holn on
& ARl AR A7 R AFA LA JIlEFE Aoz FAHe gA}EF T
o BwA 93FE 170 MPN/100m, 33 MPN/100m¢ &8t Q1o &4 uj&
Fol B 6~8¥9 Ul AT HF S0l 4FE 2g9dez gy
7bFedol e Aoz FAHAG. a2y, 96 231 A AAE 8Y¥ 9
T4 AA F AQeM ZeF 47} 1458, 1720mE o'de] HFXQ
2069 % 2263m Rt} 50~60mm = L e JeERAACH

4, '97d 5€o A 8HALole] FY AHel A A B Fo HFF A}
A3 59 ALdelAME 14,000~290,000/g2) HHE JEFH AT (Table 28). £3
54 Tl 14000/g2 2 ©& 7|3l ulstd 433 ¥ F+E YehhUdo
aglx, AA et B F AEF HE A€ 36,000~490,000/g9)
§ Uehgo] 59 ARt HIslY A ¥ & JehdY a2 939
Zo] 6¥oll= 36,000/g9] %2 & YEHAUT o9} go] F ZAAY BF 6
4o R FNA ¥ AFFE e AL 69 2THE A A7 ¢

(6/14)74218) 9ol 5,7, 89l vste] FriFoz Hol 9% edgds §

flo

&ﬂ

He
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do] FHoz A7 WEger FHEG

A FHBP AR &, stFBR FolAM e HEFTt HEF &
M 7ol 2Edes AE3te A=E BAEI] s, AR A2
AR FAZo st AYAFEATA HGE T, S¥A WA, Aad+
SA3tAT (Table 29). A& MH L AP Az FRIL &olF ¥ HF
o] £3tA171Q) 1~3¥ 7} 9~10¥ AA HAlsH

ZAL A3, 25 FAY B TN AF 2 ERA qiddol AEH
GG FHY QEdo] FAF Mmoo HFEHA FA FEFS wAE
Aoz gAdHx ok
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Table 26. Viable cell count of oyster and oyster larvae collected at Tongydng and Koje area in 1996.
[Unit : larvae; CPU/cell, oyster; CPU/g (25T, 5days)

Josan, Tongyong Osu, Koje

Sample
Jun. Aug. Jun. Aug.

Larvae 93 6 180 110

Brood stocks 410,000 33,000 740,000 18,000




NAEGAN-RI

SORANG-RI

SANYANG-RI

DONGBU-MYEON
OSONG-RI

Fig. 51. Location of sampling station for sanitary survey in Osu, Koje.
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Table 27. Sanitary survey of discharges near the Koje Osu area

Location Locati(‘)n Type of Temp MR cob D\ilsttﬁsfrf )
code discharge  (T) Coliform  Fecal coliform  (ppm) ( 4 /min)
Seojoung-ri 79 DS/DW 205 >160,000 >160,000 443 450.0
Seojoung-ri 82 DS/DW 180 35,000 13,000 6.18 2767.0
Juklim-ri 93 DS 200 920,000 11,000 1354 15.2
Songkok 69 AC 20.7 1,400 700 - 71.8
Ganduk 5 AC 25.0 330 92 - 2165.0
Omang 78 AC 16.5 330 130 4.16 386.7
Osu 97 AC 224 1,700 460 434 671.0
Sanyang 101 AC/DS 175 170 33 4.53 2769.0
Sanchon 100 AC 17.5 130 130 5.74 66.8

* AC: Agriculture,

DS: Domestic sewage, DW: Domestic wastewater.
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Table 28. Viable cell count of oyster and sea water collected at Tongydng and Koje area in 1997.

[Unit : oyster; CPU/g, sea water; CPU/m¢ (25TC, 5days)]

Josan, Tongyodng Osu, Koje
Sample
May June July Aug. May June July Aug.
Sea water - 7,400 7,300 220,000 — 4800 11,000 3,100
Oyster 180,000 14,000 290,000 160,000 210,000 36,000 490,000 310,000
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Table 29. Bacterial examinations of oyster collected at Osu, Koje

MPN per 100g

Plater count per gram

Year, month ,
Coliform Fecal coliform at 35C
1996. 1 3500 e 2900
2 130 <18 790
3 5,400 45 690
) 3.500 45 750
10 2 <18 210




2) 2 74 R 23 FY AT
FE AR 9 7EE A%, 2 AT A s, 2, 2
a2 FAY AT 2F A= LGMTol dE Add RAME 53 2o}
Ao e, s AFHY & viAe AL HuHT s §F AT
9 SEAEE AL, 2 FAY Ad ZBEA - BHAHA JdFe=
HAse fA AA A= F& ZARHAC

‘96 6483 8Y T A E AA LA MY T /A L 2l AT
A ZA} A3E Table 309 Jehidct.

69 54 ALAM AMZJH ZF KA FoAA MFELS Enterobacteriaceae’}
333%2 Al $¥ES AAsYLe, tdgol Pseudomonas AT 21.4%,
Pseudomonas% =} Pasturella® o] ZtZt 80%2 JElWt) a2jx, 28 Z4d
Ae] B FolAME Enterobacteriaceae’t B U&£o 2= FH$-HE S YENAY
o ojeke] 2 FA R EujollA s A MiFol obd FlME Mol
FAFLE Yeyde AL 6Y Foll AT 9o ol §44 LEEA] 3
Foz2 dF FYH 2 2l 2 FAFTN AHHIU ez FHH

&d, 64l AFPE AA 254 2 2o g fAFT AT E Az
aole ANARY FFH vIxF BEE U] Enterobacteriaceae’t 2tz}
19, 25.4%9 %<& AF&-S YA LY, Pseudomonassd; =3+ 30.2~10.1%2)
ARE&E deliUth oleig A2 njFo] AA 4 A £ 64 LA
g e Agol ot s4A Tl dF fFUHAAE Zo] FAHAU

a2y, 69l wlete ZFg-go] FuHoz HUW €9 TF M /4
FoAMe &% 4 MFA Flavobacteriumo| 35.7%2 Al $HZF & ax)3}
dom t}eo] Pasteurella 23.8%, Pseudomonas% 14.3%¢] &AM 2 el
= Zd e A slF G MTFA Moraxellat o] 33.3%2 H$HFE #
Astg e, th-3-°| Flavobacterium 18.8%, Pasteurella®:o) 145%2 «olAch.
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889 Azt 2 f4 € EAdME 59 ol AUAT Flavobacterium
&, Pasturellay @ Pseudomonas4°ol $3Z2 8 Jehydt)

a4y, 287 A7 AR, olvfdFol disle AYHFor Fgse A
o2 MRHI Y& Vibrioko] &S 697 88 A 2ANHY Z 44 2
ool A 1.6~57%% A velgch aeiu, 2d9 IF A, Vibriod AT
7 A oo F Al distd HANES YEE 5 e Reg BuHTm 9
© PseudomonasZ M@ '92d oldl A MBI} o] FojA A &3 Ae A
A 2 Aol 8 FAME 18~30%, 2o TolME 10~14 %2 $9 A
kel 8~14% R 10~12%0°l Bldtd By ¥ HH8< YU

olufsfjF o MTdAd o] dldtd = Guillard (1959), Tublish et al. (1965,
1970)°l 23t LAARE FPH oz vl glov o5 AFHT}NA E3)
Vibrio% 3} Pseudomonas% Al@ol olmislfF fA9 AW Bosta de A
22 B33tm 3tk Murchelano®t Brown (1969)oll 2j&td fAe] oz
HFE 2 oM E2l¥® Pseudomonass M@dol olvis]F Aol wisly

HY4¢ Yehi Qo 2o vk Aok S4 AgAEel S0l tatd W

48 JEidle R Ao Aoz AFAD o] AAstE Sio 23
2o 2 B3 9, Elston and Leibovitz (1980) HEA Vibriod: AT

=
ol 2 Aol tistd 2 HA F¢e PAGT B v Uk 2,
T4 AAT g 7 27] DAL 19503 HE 1970 dh Alo]o] |
BudMe 4 2 A9 54 A4 dEd FAE AAEA R g
(Guillard, 1959 ; Tublash et al, 1965, 1970 ; Brow, 1973, 1974). 284,
Brown} Loses (1978), DiSalvo et al. (1978)2 M §F AWA Tl 54 A
< 73 otn F3§ b Qo
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Table 30. Bacterial flora of oyster and oyster larvae collected at Tongydng

and Koje area in 1996

Region Josan, Tongydng Osu, Kgje

Isolated Jun. Aug. Jun. Aug.
strain Larvae ?tm Larvae 3;2?2 Larvae gm Larvae ggg?g
Achromobacter 29 (2) 51 3) 7 43 (3)
Acinetobacter 13 ar 470 292 16 17T 5 () 14 (1)
Aeromonas 410 150 160 200 140
Alcaligenes 15 (1) 4 (4)
Bordetella 21Q) L7 (D
Cardiobacterium L7 (D
Chromobacterium 48 3)
Enterobacteriaccae 333 (25) 204 (10) 24 (1)  15(1) 190(12) 254 (15)
Flavobacterium 53 M43 3H7(5 1881 1M 17 2@Q) 431D
b 53 (4) 24(1)  29(2 16(1) 1
Kingella 13(1) 41 (2) 16 85() 1 (1)
Moraxella 53(4) 1220 3@ B3I 796G UIDM 155 186 (13
Pasteurella 80 ©  61(3) 288100 145000 79(G) 13O 1010 286 (20
Pseudomonas g0 B 1226 1436 101D 30209 1016 1818 143 (10)
Va ar@ 2041 63 17
ok 160 (12) 204 (10) 32 1016 4
Va 13 (D
Sphingobactertum 41 (2 8 (8)
Shewanella 58 (4) 14 (1)
Vibrio 27 21 24 43 16 17() 3 57 (4)
Neisseria 13 21 16(1) 342
Bactriodes 1(D

Total 100 (85 100 (49) 100 (42) 100 (69) 100 (63) 100 (39 100 (100) 100 (70)

a : detection rate, b : number of detected strain, Ob : Flavobacterium like

bacteria, Va, Ik, [Va : Pseudomonas like bacteria.
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webA, & A Aot o]de A7 ARE Hlu nAH B o 2 FA o
gt A A HAAE JdEbd F € Pseudomonas® A@dol 2 +4 F
M A7 7 AESHE AL o8 Aol F R Ao o 4gd oy
oA AS Aolge AME S 48 B 5 glon, olad 4 19924
olzgl M3 AEZE olRFoAA ¢gu Ue AAUANM AFPH KA
Pseudomonas% Aldt el Ff&ol TF4tell vlsle & AozHE A &
A 22y, ol Eedol dig F4 AYAA EAL e 2aF L A
3 2d AY T8 T £EE HAAS FAHo2 #A¥ Hart
S Ao AAdEn. 53] dlg FA Ald FAdd dE HdA g L o) s
Aol chd WA A A7 T 77 Aol = E Aoz A=z gl

A7 ATFR A R G 58 Azl AF3| F38stodor & o)
AroAZ yZEd.

g, '97d 5Yoll X 8Y Aolel]l T EAMAH sl R F R Bt A
T3 A 23E Table 31 B 320 Gehiich '97d 9] AL A5, '96d e
22 sl 2 = ZaolM FHAg e &3te AT HHgol & Fog 7

G A MFe dfgel FrsA 53, Vivriok ME9 &7}
&o] A=, 749 FF AWML R FoMe HETTY 833%S
Vibrio%:o)] 2}A18te Sol84S Jel UL 281 Vibriod s &4 ool &
2 3 FAo e HAA S JUehls AL g BuHn ¥ Pseudomonas
& AT &L 10~20% Ak, oleld ZAMAAZ v Fo] '96:d7HR] vl
A 2 AR 43S dEdYE 59 AAAA 97delE F43 AuEAS
g A 2 2 5T B £ f4 A A7 49 93 A
o2 FAH & F= A& Aot

T, 22 A7l AFE AA L4 2 28 9 sl FolME Moraxella,
Psateurella%ol $+3F 22 Jeigtou, €4 #olrt of9 A3tgd. iy,
Pseudomonas® R 1 FAMTS 5~8¥d AA 20 ~35%2 #F=3 A48
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& YetdAd. 283, Vibriodk Ald2 594 7€ Alolole HEHA &A
U 338 ¥ AEE 21%)E dehlde, 8dde 343 F713te 4
2 FolA Zt7t 31,6% B 314%9 HEES YERRAT

3, Murchelano (1974)= 2 #49 A5 AAFAIFol AH88 s
AZAFAA (20T, 743 WP s5 I 10°-109) AlFol AEHERLH,
T AL oA s T $HF HTFSZE Pseudomonas L Achromobacter
&o] HEHAULY, FA A& Tl Pseudomonas#ol ZJuidog 743 vt
¥ Flavobacterium% R Vibrio do| thd F7lsle RS2 ¥ 1 bt ok
L3 Semura (1994)= 7helul fA 9 AFSAGOlA ALE sl T AT 2%
7} 107/meold F7he A% A9 Aol £55AY HAMH L 2P oH,
o] HALE Afolle <A ol yetutr] AFstdoh B g vt Q1o
U, 53 79 A% distldes FAFez AdFsA e gtk

3, AE7E FAF A AF{E 2 KNS G Feo HEY
£ B3] AU} (Fig. 52). Tubiash (1965) 52 olwfalF FA ol
Hate HAAZE Yetlle #F& Egstn 38 ZAd, Aeromonas B
Vibrios 2. 29| I8t o, o]& Mg WAYolZ (Crassostrea virginica),
FHA (Mytilus edulis), 38 (Mya arenaria) 5 F4<& tidoz 293
) ZEANEE AAF AT, 7FE F 5AZ ol REH {4 HAE Aoy
Azatgem, HAY Ao FAHEE F4 HAE WEEY T FEHA
o Bk uk ok 2y, o]E HAAG AdE 72 A Eajd Helz |
A% Ay, Fo I 24A12 o] Folx TajoMe] AW FAL waE A gttt
T BIEHT wetA, 2 A7 BEE A9 AZWEE PGS o
AHo 2 FAAPATY AHAYA 2ol A% A2 FAHHY, o|aHo
B2E 540l 2 AL Alde fA8 AE U IF2 710 M Ete s
&0 A3Y M F Z2E olxpHQl gl ot WA oz FH

2

[«
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Table 31. Bacterial flora of oyster and sea water collected at Tongydng
area in 1997

Month  May Jun. Jul. Aug.

Detected )
strain Oyster Sea water Oyster Sea water Oyster Sea water Qyster
Acinetobacter 25()  51(2)
Aeromonas 178 (1)
Alcaligenes 59 (2)° 26 (1)
Escherichia 48 (2)
Shigella ' 119 (5)
Flavobacterium 88(3) 20810 771 166 167(3) 200@® 76@3)
Ob 5.1 (2) 502 26
Kingella 2.1 (1) 24 () 75 (3)
Moraxella 294 (10) 313 (15) 333 (13) 26.1 (11) 225 (8)
Pasteurella 1184 834 26 24(D | 12503 103 @)
Plesiomonas 103 (4)
Pseudomonas 118 (4) 208 (10) 77 (3) 214 (9 1250 128 (5)
Va 88 () 1678 1546 48(2)
ik 59 (2) 102 (4) | 25 (1)
Sphingobacterium 26 (1) 48 (2)
Shewanella “29.(D 260 240
Vibrio 148 (5) 102 (4) 24 () 83015 125() 154 (6
Neisseria 26 (1)
Unknown 26 (1) 25(1) 129 (9

Total 100 (34) 100 (48) 100 (39) 100 (42) 100 (18) 100 (40) 100 (39)

a ! detection rate, b : number of detected strain, b : Flavobacterium like
bactenia, Va, Ik : Pseudomonas like bacteria.
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Table 32. Bacterial flora of oyster and sea water collected at Koje area in
1997

\ Month  May Jun. Jul. Aug.
Detected Sea

strain Oyster Sea water Oyster water Oyster wSaetzr Oyster
Achromobacter 21 (1) _
Acinetobacter 44 (2) 42 () 26 (1)
Aeromonas 22() 42 (2 132 3) 200 ()
Alcaligenes 69° (2
Cardiobacterium 26 (1)
Chromobacterium 2.1 (1)
Escherichia 26 (1)
Shigella 342 (13)
Flavobacterium 69 (2) 89 @4) 145 (D 422 (19) 105 (4) 29 (1)
Ob 22 (1) 53 (2)
Moraxella 241 (1) 467 (2D 229 (11) 311 (14 105 (4) 159 6) 29 (1)
Pasteurella 190D 156 (M 422 89@ 7913 261 172 6)
Pseudomonas 1043 22Q) 1870 67013 132 7903 1435
Va 22(1) 1256 67(@Q3) 53(2)
Ok 138(4) 178(®) 42(@ 22(1) 53(@ 52@ 29
Sphingobacterium 83 (4) 532 522
Shewanella 26 (D 79Q) 85@)
Vibrio 21 Q1) 316 (12) 314 (11)
Unknown 26 (D)

Al 100 (29) 100 (45) 100 (48) 100 (45) 100 (38) 100 (38) 100 (35)

a ! detection rate, b : number of detected strain, Ob : Flavobacterium like

bacteria, Va, Ok : Pseudomonas like bacteria.
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Fig. 52. Necrosis of oyster larvae collected at bad seed collection area.
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Fig. 53. Relationship between appearance of oyster larvae and environmental

factors in seed collection areas.
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Fig. 53. Relationship between appearance of oyster larvae and environmental

factors in seed collection areas (cont’d).
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Table 33. The estimated string of oyster seed collection in Haenam area

Length of string

Area (m) Collector/string Estimated spat attached
m

Haenam 15 50 - 60 30 - 50

Table 34. The estimated oyster seed collection at Hakka area

Regi Servey area Available area for Brood stock density  Estimated seed Type of seed
egion

& (ha) seed collection (ha) (shell/10m') collection (string) collection
Hakka 45.05 3 3,500 157,500 Bed collection

Table 35. The estimated oyster seed collection at Jungri area

Servey area Available area for Brood stock density  Estimated seed Type of seed

Region . ) . .
(ha) seed collection (ha) (shell/10m’) collection (string) collection

Jungn 12 1 3,100 46,500 Bed collection
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Fig. 57. Density of D-shape larvae at Hakka area in 1996 and 1997.
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Fig. 58. Density of D-shape larvae at Jungri in 1996 and 1997.
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Table 36. Oyster seed collection at Hakka area in 1996 and 1997

(unit : spat/collector)

1996 1997

Early seed collection Late seed collection Early seed collection Late seed collection

30~35 30~60 40~60 30~55

Table 37. Oyster seed collection at Jungri area in 1996 and 1997

(unit : spat/collector)

1996 1997

Early seed collection Late seed collection Early seed collection Late seed collection

30~45 30~60 40~58 31~43
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T 5HE I IMaoly 87}, Felojgdela Aid '96d4t AR F
o] 2 &t 43} FAFstUTt
gtoj ol e ‘96 d 7Y€ 30¥ AMEQD 28098 FE AlEEon, §HW
FHolge M 196 d 10€0 AlEstATh £33, Fd T =AE Ao
dle 96 79 259 609 AT

FAANE T A= ZAF AFE Fig. 609 Jebd vio} 2o

st7tol Fat BG Aado] ol o]4g F2& 2+ 0.6mn, 2HF 0.4nn?d M 714
28 792 AMden, dHARdE FUIMER T2 10€0) A3}
At

961 108 AFE A A, §Hdel 2k 2.69cm, 2 1.92em, ZHE 0.9cm,
HA) Feko] 43g oY o], Mol v 239cm, 2+ 1.45cm, 2E 0.8lcm, A
A F ko] 321ge 2 FHLde] AlEE =AS AFel i HoAHH T
(8t7}ol ol Aate £2)& Z+a 340cm, 24 1.94cm, 2HE 12.2cm, AAFF
o] 384g olAth

]
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Table 38. Revenue derived from collected spat sale

String String Income
Item Year collected sold (Won) Remark
1996 4,000 3,200 3,340,000 800 strings: Used for research
Oyster
spat 1,000 strings: Distribution without

1997 2,200 1,000 1,000,000 compensation
200 strings: Used for research

Total 6,200 4,200 4,340,000




Shell length(mm)

70 r
60
50
40 r
30
20
10 r

Shell height(mm)

10 12 2 4 6 8

Total wejght(g)

10 12 2 4 6 8
1996 1997

-o—Hakka -®-Yongjon -#-Tongyong ]

Fig. 60. Comparisions of oyster growth rate at different culture areas during

investigation period.
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AAHo g srtoj oM AAE 2 B FYojA ol AAF 29
o] g4 WRY AL gojAel 27 wEHA 7dd Aoz F54
ZAL FEAAEQL 97 899 AT TAME A= Table 399 2ot |

FALL F 3HE =A ALFASAT A7 B Jgol wE e gt

F3% B 27/7F st HoldFo] FHIH U Ao FHHUG

oX

£

¢}

a2y, A FAAN FEE T2 A= FF oHT FE Ere ¢
A Azt agla, g Fuel] FAF 2L HAPL AR, FF oA
g 2 IF HAME AeE Yo

ARz FAAZANA 11I/HY FAF F20] 243 577~643nE 343
H3le, Ad $942 43 10~12em2 At dlgdt a7t 594 9
Hoe AWM ¢ HdgolAe Aoz eyt

a2, gt F2L Al AAT 553 F %oz gy A7t Ao
AZ2Me Fart FF3 Aok 28, g Fo FAFFTA HEAl
A A Ade @ AR Ao ALdvlY F27E ol BAH] &4do] B
2 2 FAel Bt g e] 2 FAL FAVL A £AaS50] Bol AEE
ASAo 2 AIAECA BAY diide] Ha Ae dAolh

2 FATH JIZoFCAM 7 FAo2 AAEHT e 2 FA £25E
Bl g Z3E Table 40 2 413 2t

Table 407} 419 vepbd npe} o] 7 B74 208 & 7]EL 2 3l9 &5F
Me & A, Z24YUL 5904000901, A5 2,284608U0lUTh. 181,
Y PP €425 1142304014tk

Y, JAZFAA T2 FAStY FAY AS, 200 VELRE 25
42,000,0009, €45 13,320,000828 dY +£450] 661,0008922 FAHA
o webA, 2 F2lo] 7 G4 Bt o suirtEF 450 ¥ A0E AAHA
o aElx, ges 7 42 Bo 2 Fao] ta £oldty g B ojdAE
& 2 Ao B Jidig FHE AT Yok
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Table 39. Comparison of oyster growth at different culture area during investigation period

. Shell Height Shell Length Shell Width Total Weight Meat Weight
Growing Area

(cm) (cm) (cm) (g) (g)
Hakka 5.77 3.88 2.31 26.49 38
Yongjon 6.10 3.89 2.39 23.50 34

Tongydng 6.43 3.91 2.41 28.20 7.1




Table 40. Analysis of profitability in laver, Porphyra sp. culture at
Haenam area (floating system : 20sets)

(unit : won)

Item Standard Q'ty £E ’ng:l Base of computation
Gross revonue 5904000 20 sets*X90 bundles x3,280
Net 1.8X40m Vea 25000 | 20000 | 20 ea. X25,000/2

Binding rope | PPI2) twisted tvead | 14 Kwan™* | 5,000 HO0 | 2 setsx0.7 KwanX5000/2
Floating bamboo 1.8mX45nm M e 500 &000 [ 20 setsX17 ea. X500/2
Wooden anchr 15X & 13cm Ve 5000 50000 | 20 ea. x5000/2

}: Fagg;tties Anchor rope 2 120m DVwols | 25000 | 250000 | 20 rolls X 25,000/2

o laor o o Mae | 5persons | 30000 | 150,000 | 5 personsX 30,000

d Seed cost | 50 shells/box | 6 boxes | 3000 | 180,000 | 60 boxes X 3,000

u Buoy Q¢ ea | 600 | 204000 | 20 setsx3dea. x600/2
: Subtotal 1,204000

i Harvest ship | 1.5ton (FRP) | 1boat {6 millions| 300,000 | 6,000,000/20 years

O | Others | Harvest mactine | 21m (steel) lea 210000 | 70,000 | 210,000/3 years

3

Subtotal 370000
c Pocessig st |One bundle™*| 11 1,620000| 1,800 bundles X900
: Seling cost e 22 | 1800 bundles X3280x48%
! | operating mmm Male | 3persns | 30000 | 90000 | 3 persons 30,000
St Admirisratie oo awWe | 52000 | 5200 | one drum X 52,000
Capital cost
Subtotal 204532
Total 3619392
Profit 2,284,608 (38.7%)

(gross revenue-production cost)

¥ Production/set : 90 bundles, Average unit cost/bundle : 3,280won, Production
cost/bundle : 2,011won.
*One set: 1.8X4m, **One Kwan : 3.75kg, ***One bundle : one hundred
sheet.
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Table 41. Analysis of profitability in Pacific oyster, C. gigas sp. culture at

Haenam area (20 long lines)

{gross revenue-production cost)

(unit : won)
, Unit Total .
Item Standard Qty cost cost Base of computation
Gross revenue 42000000 | 3kg flesh ovster/string
X 200 strings = 600kg
Seed cost Hardened spat | 4000 strings 2300 9200000
3500 X 600
Labor cost for won/ke ke
assembiing of culture Ferrale 4) persors 30,000 1200000 | = 2,100,000won
string
P 2,100,000won x20 long
Labor cost to bang the , it
r | ciwe g Male 0 persre 0000 | 2000000 1o < 42000000
o Female X persors 30,000 600,000 )
d * One long line
" Main rope 18nm 10 rolls 28,000 20000 = 200 strings
¢ | Space rope 160m 2 rolls 26000 52000
Y1 Anchor rope Lo 10 rlls 20 | 320000
1
o | Rope binding buoy Snm 10 rolls 18000 180,000
Nt Cultire string
(ccating rope) 38mm 10 rolls 20,000 200,000
¢ | By 60¢ 1000 ea 2,000 2,000,000
Z M ¢ tea 1000 | 40000
t Anchor & 15cm X 4m Pea 10,000 500,000
One person
Labor Male by 12 months 1,000000 | 12000000
Qil cost Gasoline 6 drums/month 33,000 198,000
Total 28,770,000
Profit 13,230,000
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1. AdAg FA90 74

7t 2 2uje| AAT U FHH gio] xAl

) 2 239 A%
A ZAZI T 2 2 SFARGEF  dAE5SH ve AA £
T FHAo] 1658~43.12%, T A4 FAAbe] 1692~4506%, H Fo &
A4kl 1315~4328% Atk KARSGFTF  HAEFH9 v '96dole A
44k 29 30.02%2 M wkon 7Y 1658% 2 7HF Witk 5o Aakal
7 o4d Fguate 59U ztz} 3681, 297%2 M w%on 99 77t 1692
1315%2 7} @itk ‘9ndeles A pAtat 5 2 4ito] 69 ZHz
43.12, 45.06%, 9 Foi4t 49 43.28%2 71 EUdch
A ZAPI §% F EHY §ARAZRSH A0z F 2 e AA 2
T F4Ato] 363~963%, TF M4t g Abol 3.36~13.16%, W T LA
o] 257~1254% At §AXRAZFTH : AHAAZZTHY vie 'gBlde AA
A B9 ALY A gt 25 59 72zt 820, 1060, 12.30% 2 M =
kow, 99 742} 363, 336, 257%2 7HF ok 97dolE AR LFAL 6
4 963%E 7MF ev, 59 ALLH oH Fdire 49 77 1316,
1254%2 7+ kot
HZANG T 2 2HY] §5F  FAGEHY Ble AA 25 Fitol
15.32~33.25%, 59 A4t F24bo] 1591~40.21%, 31 o kA ato] 13.24~
4207% At §F%F WAL HE ‘BdolE AR L5 BT E9
A Flato] 69 z+zh 2887, 4021%2 M Ekon, A o gajike 5
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9 4207%=Z 71 %tk 2213, AR 244 99 1532%, 9 AL 8¢Y
1591%, < i3t 9€ 1324% 2 7} It '97dole AA L5437 F9
AAbabe 69 242} 33.25, 3801% 2, A gt 59 37.30%2 7MY =%

A ZAZL B¢ 2 R AN I FFS AN o5 G2l
0.40~857mg/d.g, 59 A4t Fal4lo] 154~886mg/dg, ¥ Fof FA4to]
065~7.86mg/dg o1t AR A FTFL 96dole AR 244 19
410mg/dg, B9 A4 oW o4 19 47 518 78me/dgZ 7MY B
on] A 44 BF AL, 4 i 25 79 22} 040, 156, 0.65mg
/dgo = 74 AT '97dele AA 44 59 85Tmg/dg, 59 AT o
A Fha 69 2tz 886, 6.79mg/d.g o2 7HF BRATh

29 88 Yoty UhA] o2 AMRH e oprtv] 229 I dFS
'97d 19RH 7972 2% AR, Z oyl 2o ZelmA FBS AA
2% Faate] 1.82~494ng/g, TF Aol 1.44~691mg/g oItk AA L5
A3t £ AL Z olrie) Ao FejaA g 27 19 1.82mw/g, 7Y
144ng/g o2 74 HAom, AR 2443 59 A4 BE 49 494, 691ng
/go 2 74 gskoh.

B P SR AL W] AP JFL v 2 ALY ¢
2718 %, Marteilioides chungmuensis®] 7228 ZAI A3, AA &4 F2A4t
2o YAIIME BASE 969 0~571%, ‘07 9¥AAY FASE 67~
60% AT B9 A G2 Zo FAIINE ZALS 196 0~429%, ‘97
9Y7tA 9 ZHEL 133~66.7% At AA gof FAA 29 LNV F Y
£ '964d 0~303%, '97d 9YAA S} FAEE 0~437% ok '%olE ¢
2714%0) 4~592F HEH7 ARG w 9rdele 19588 Bar4E
of ZdE MA LAY AFEAT. A7 S 3EE HA] '97do] ‘96
dol] wis) ket

==
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7} ZAPAHE A4 2DE Chang and Lee (1982)9] TRl 93tdq %
AgHog A A, AA 244 11~3€8 £EFA7], 2~549 437, 4
~849 A%7], 5~9¢ A7), 7~14¥ FAZIZ dEind. §9 A4 113
4 29347), 1~58 A%7], 5~89 A%7], 6~109 A7), 9~129 FA7
2 Vel Q3 gdate 2~39 2E347), 3~59 4737, 5~6¥9 A7,
6~9¢ A7), 9~29 FA712 eyt

29 g2y GRAEE 196 Al 24 A 59 AHiHbo] Zhz A7
34, 5.1mA™ Aol Hat A3ty AlFstd Adx7]Q) 59l 355, 39.1m=z A
gutizt AHd7E Zolste 69 o|FHE 12 A7} FHelA 7] AFSHAT ol
T 793 8¥Y0) Slof, AR LA 35um o]F FAHe] o 50%RH, TP
Aqababe oF 23%9 47 £¥E Ao

@ 228 F AL 3o AF FFe AA 25 FAL] 1963 6
9 36ng/egg, 7¥ 39ng/egg, 8Y¥ 4.0ng/eggH 29, '97d 69 4.Ing/egg, 7¥
3.3ng/egg, 8¢ 32ng/eggAth. 59 AH4F S ‘963 69 3.ng/egg, 7€
52ng/egg, 8¥ 39ngleggRom, '97d 6¥Y 45nglegg, 7Y 4.Tng/egg, 8¥
3.1lng/egg@tt. 281, oFH Fd FAAS ‘963 6¥ 42nglegg, 7€
50ng/egg, 89 37ng/egg@o™, '97d 69 Sdnglegg, 7Y 49ng/egg, 89
3.3ng/egg At

2) A Wo] A}

A JZ (Crassostrea gigas)e A9¥ F23 wHolE mtDNAS
16S rRNA 325 422 PCR&IY E71AMEE v, A 23 Faf<
Aaihat aela YA F2elM Y3 abel7t YEhA] ot FE 9 A7
HolE zAlsledle ARIA FAth HImFoZA wilZd wwd A3
43%9 F71AEES BRAS
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g4 A2 mtDNAS fAFH Fxe) BAHE BolEE U] fstd F3
mtDNAE E. colidlA 2233t4t 32 mtDNAE EcoRI® BamHISE %
T Pstle 8 Ad3sto pUCI9 faxEukAol 229YAA AxY Setavles
€ A3yl o] EZRE FZ mtDNAQ AFaAATE 243l RFLP 4
Holl A Southern blotting 59 A4 3l probeE &4A 5 + AY

= Feld ARG (F4F 7Y, A g, A s At 3 AF (F
F B13)9 FE mtDNAE NAMUZ 8/l AFEALE AMR 3l RFLPE Ao,
23 HolE 7IA F 4FF (a, b, ¢, A9 haplotypec] LAFHAoH o]5L&
EcoRI® HindIll H2elA] aol& B YTt 1 F Asitite ZE fAEo] &
9] haplotype (a)& ZH 2y Al A1) Faftd B AGE 283 4A
dg g 7R FFEol EFEHA AANen At A (a)o] HHt
ol 2& AHoH EXx9 Aole oyt A2 Yelde 53] At ¥
A 719 Ake] A§-E a, b, ¢ haplotype©] AR F+ b typeol At g 23l
Al M E a, ¢, d haplotypeo] XE 5o} AT FE ¢ typeclRey A s
Aol A& a9t ¢ haplotypeo] ¥E3tH 2} A t} a typeo]Art o] AT} A
A FFE AYHo] mel fFHFHoE FEE F Ue EFEZ EXH9
AL FafiQtelle ¥ 7R haplotypeEeol EA1#E BHAFEITE 53] Asit
haplotype @3lte 2 #U5AL 7HsAol Utk

Lt 2 X9y 2 fde 54 7Y

D E FAY 238 §4
ARl 24 ‘%69 69 445E DE 2 £¥AA 7Tl 24 12744,
4704/140 ¢ £ 83171 A&, 9¥ 1087HA] Al £83AoY, 2% 7] 9
oA Mg ATt '97ddle 69 94HE DE ¥ 28GRl e
w71 Al2tete 99 199714 A4 st oY, '6d R sk g 482y
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7] QAN AEEE dido] wE =Y

59 A2 969 649 2192 DB 2 & - F - ¥AA7| A £
AlZete] 89 7U7LA DEFAANA REA7|RA ] tFstA AT 53,
79 24¥ R 89 TY7A 2 dAE fAo] nE2A dF £33l 8¥Y 10¥ 7
BRA7 zddte diF B} o] ¥, F&F dHo] AUk '97d e
£ 69 10958 DE Rl Jelr] A&ste 69 25647 ARH7|17E =3t
Fou, HF 'HE'Y J¥goF W Z$ (645m2 A3t 2 {0 Ha
Hog AUHAT 2 olF 79 1097 ¥, WAl dojvt 7¥ 24~25U7 2
2 ARA77F mefstd o HE 2R d¥og F20] YA st B
71RAe FdFol #ZA, ABEAH '96del v BFEAt olF '97. 9.
299 7tA, DEANA S A0 ol2= zt A FAo] 2% FHEAoY,
FAY #¥e aox FIEA Rt AMEZ AFAHA Gt

A d ‘969 649 17EHE DERAS & - F - AL /KAl Eds}
7] Aztete] 109 947tA] 23t on, 69 28 DI fAo & 4 (3,500
ot2}/140 ¢) 3P, ole MR JdAHA Rt o|F, 79 F&o &3
g DRl MBS} A7, 89 & MBH7I7F ZaAllsted 4500089 F3&
AAo] YL F, F&HTY AFL At 1979 L ‘%ol viE] B o F4Ao]
Z710 283t eT ('97. 6. 3Y), FK 3 =29 69 18~22¢Y 13 AME
A 7] (BZ71H/A 5070A W21/140 ¢)7F =3t et o F, 79 11~14Y 23} )
BH7) (FE7)1748 30~15070#/140 ¢ ), 78 25~28Y 3A B A7) (A 7H
A 30~507031/140 ¢ )7F el & ¥, 98 19714 DY A FH AR &
Aol ALY, £HF S A A

) 29 fAle ARE
2 2448 29 f49 AREE WY 2AWeT BAY 2
= 0oy 2o
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AA 249 '9%6d 28 DIFAL AF dFe 7€ 3¢ MYAE 34ng/A
A, 88 F& AAHAIE 36ng/78A, 82 st AMAAE 35ng/AARG. 2],
'97d 23 DEAAY AF FFe 6¥ T AFAIE 37ng//MA, 68 3t A
AAE 30ng/AA, 79 =& ANFAAE 28ng//MA, 72 F& AFAE 3.1ng/7N
A, 79 & AHAIE 33ng/7WA, 8¥ & AHAIE 27ng/7M A, 8¥ F& A
A8 29ng/70Al, 8€ 3t AMFPAE 2.7ng/7HA AR

T Mg ‘963 23 DYRAY A FFe 7Y k& AYAE 53ng/7M
A, 88 F& MHYAE 40ng/7hA, 84 & AYAE 35ng//HAAT. 28,
'97d 23 DERAY A FFe 69 2+ AUAE 46ng/M A, 68 e A
FAAE 38ng//NA, 79 & AFAAE 42ng/7RA, 78 F& AFHAR 50ng/7N
A, 74 3t AMYAIE 35ng/7M A, 88 =& AIAE 4.2ng/7hA|, 88 F& A
A8 37ng/7WA, 8¥ st AAAIR 3.1ng/7RAIA .

Add g9 '96d 2@ DERAS A FFe 7Y & AYAE 4.7ng/N
A, 89 F& AHAE 3.0ng/7RA, 8¥ & AFIAE 39ng/MAATY. 28],
'97d £ DIERAY A2 FF2 69 T AMFAAE 48ng//MA|, 69 st A
FAANE S4ng/MA, 78 2& AAAE 49ng//NA, 79 F& AFHAE 4.5ng/7W
A, 79 & APAE 4Ing//NA, 89 24 AFPAE 35ng//MA, 89 F& A
A& 39ng/7RA, 8¥ & AMFHAIE 3d4ng/7RAI ATt

o3 A, 7] DERAY AF FFH 2 Y FALHE ol F w2
2BBAN Ae Ao Jerden, DE fA9 AAE] 45ng/7HA o]
2 gojo} AjHe} dAHE AegE FAHHUL

Ch 2 2z #F 24

1) 43
2 AR 87242 B4 2w, $2& TBT ko] '96uel] Hlate] ‘97
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ol 3~78) Fob A F MEAZIQA 97 89 A RAIN G BT o B
FEAo] 0ng/ L & AT AE AYstie F A9 Fato] ¢S v

w3, 2 ARG Fool AN $4 ARINF 2L A4 AFATARNH

ozvE WEHE X22do] 2 ARl fNE FFL 2Abet] Askel ‘97
19328 9974 24 A 40 22 25 24 29, z2Ud
e AEYA Qo 2 ARY FY A2 3P0 2RY 4UHE Ho o

FE A7) fgtd ARG AZ LM AEAZ Gol AMEH T glon, o
7ol AWAHA 9FL viAe Ao ¢ Cartap®] TF £4& AT

B3}, o] HoF 4 G4 AEHA gskoh

W) ESEHAE
Ao EFEHAHE A Ade 0537 2o

9639 A, sEFgHILaTFe] FEHAE 29 109~21.3 mg/g - dry9
HAZ i Folzt oA AT A Fdlo tl=F (Y2) AA 49 49
T (KDAAM HAgH Hojgks Jeldls 28 A3t g zlole a0}z
37 gk =3, 30 Y ZFoA APFrr dE 7ol va doHes ¥
< TEE Y 8¥9 T Y= 102~27.7 mg/g - dry2 29 Bk HEE
ol vz At aajy, AA 247 Y Hire AP TN HELENFEA
(20 mg/g - dry)& ZH3te AL A viny ¥ T & Holy, A H
o2 ZPAF] AT AP Tl FUFeg ¥ FEE BIYh

ZERF A9 297 899 xHAE 474 68~106% ¥ 22~46%9
HAZ MEEZL agx 32z goy ez AP gEzF B gi
B RAXHEEE AA L43 59 Aalo] oA gy
Hop ggton, 295t} 8Yo] AN e Ho] ol

AHEAAREY FEHUAE 297 8¥Uo ZH 004~020 mg/g - dry 2

l

gl A%

mlo
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002~0.58 mg/g - dry2 AA 243 59 AHile]l 4 gd B} YA 340
o, ol Tt 4387 8¢ EA@Y A¢ NELEEA (020 mg/g -+ dry)
Y x4 Y.
97dols Fdege W AA L4 BE 57.0%, 5 Ao H7
60.4%, A ¥ Foir} Ha 483%2 oA Pzt 7HF BFych

97, AN TFLE AA 57 B 280 mg/g - dry, TG AHAbo] H
T 246 mg/g - dry, A Foirt HE 167 mg/g - dry2 AA 25, 59 A
R AH Y £22 ¥ FEE HAG 3, Ag¥e i zole
o, Aoz 5YRE 797129 SHgo] AUiAHog £ g Bk

BERFE AA vt B 97%, 9 A4atol HIF 9.0%, AH Fuir}
12%2 AR T B9 vl 2 AA 247 MR w3, dH
izt 7 @ik w3 A GEE g zlole oy HAHoR HLR
Os qdg°d wolAle BEe 2o

AP REEY FEE AA 257 HE 035 mg/g - dry, §F AHAro] ¥
T 034 mg/g - dry, X o7l BF 008 mg/g - driyE 3L TZ 2
BERET vIAMAE 4H Fdizt b dton, Ax o4 MY L B
58 EAo 3 A¥77 2T 2o 44 wskon, Arjdees xgEg
a9 zole Yo dAHoz 8 % g Ao L FEE B
At 53] AA 259 59 Mo AgFodMEe dEE HAY 2FIEH
(0.2 mg/g - dry)& =T}t

Ul

3) HolNEF
qr T HolWE F £ '96 33 ‘97 dS vlns B A9, $92 3
4, 5, 6d& Addtae 1996d0] 1997 B} Yol EgFo] Wttt 53] A
719 7~9¥ele 1996d HolWEFo| ggton, o )zt LHYEx
Chaetoceros sp.$t Skeletonema sp. Q.22 7] 2 29 Y 3)Eo o

3

o
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33 FAHUE AR FRHHY AAY A= 19973 740] M HolAE
Fol Btoy o] A7l HoldEL HFe HX HXE Yodle Aoz &
21 A = Nitzschia sp.7t, A% HZABEQ Ceratium sp.7} $HE olF 1
ol A&7 2 o] MY {FAC a2t HEA @ Aoz FAHJL.
AHE & F KA vlArtAZ 7, 8, 9¥Yoll= 1996 0] 199730l H] 3}
of HolgEFo] BUdd Aoz EMHJY wEkA, 2o F 4A&d 7~9¢
o 2 23 HolgRoge T, AA, AF Al AF ZF '96do] '97d woh
FRYD Aoz AdHD, '9del] FIH AX F AG BFoA 2 AEIt A
2 ARE B e Ao Alg o)

T 822¥-a8 FEE 199699 A9 HF5 T Hawked ¥t 351~
490ue/ ¢ 2 AAY Aole 2ohA AA] Fou, 5F Ao F AP 3
el dzZYAA 71 23, AN eFoAM 7t dch E£3 A FAP|ZE
TUY = FF Aol M A1, AA 249 o e H%3Y
o SmBFolME AHd g AT (A YDA HBdsE 551ug/ 8 (234~
1280ug/ 0)2 T & sditg g4 3 FEHAE /M ZAT Us A sd
dAMe Bk WA 309~4.32u/ L 2 HHE olx FH1 FF T w%3)
Aot 199739 B¢ EF3F SmF Y ABFEe] ¥Ae 7zt 214~3.07u/ ¢
R 140~275ug/ L 2 AA 250 74 22 FEE Holn, § F 25 1996
9 Hg g4 2e F2E BA

2 FA9 Holz AAF £ e v&AE Gom olshe 222W-a9 ¥
e %9y B B5T T AUTU M 141253/ ¢ 2 g A
ol autA ZA gou dAHoE AA 24, §9F A 2 43 ddo &
o2 Yol AFE Bt T3, FFoM Y F=HAE AR 247) 026
~8.00ug/ ¢, T4 AAire]l 0.04~493ug/ ¢, A F7} 0.07~388ug/ L & AA
27t 743 A1, 9FH o7 7H Ak SmEFlA A WE 162

N
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~247pe/ L 2 EE R s polrt FREA Aoy, Ao AW &
7t 7h gtk X9 s e AA 2471 058~652ue/ 8, 59 A4
o] 0.18~582ug/ ¢, X F7} 026~357ue/ L 2 AA 249 WEZo] 713
A3, 44 it 7 Ak '97d9] A9 353 SmFY ABA U4 ¥
= 2bz7h 067~121pg/ 8 2 036~086 ug/ L2 E30] 5m% B}t %O
o, ¥-AF EF 5F AN o Furt AA 24 Bod g4 F3dth

¥ §2529¥-a ¥ F VAYA F EE2E2F-a9 FxUt AAFe HEL
199634 9] 39 EFolA HFHA AA L7t BT 466~49.0%, 2 A
Aol B 48.0~481%, dH iyt B 356~361%= AA 259 §9 A
o] Mg $20ly oA Bz} b Bten, MEHAE 7P Fkeh 2
AU}, smEolMe) MERAE AA 947 WF 412~538%, BF Aol B
@ 556~585%, 4 iyt HF 325~476%F EFde g T4 A4itol
7 F3, 4F A7t 7p @t '97de] A FFoAMe "EHAE A
A &7t B 31.4~419%, TG A4to]l HA 31.6~40.7%, dH ddirt B
319~41.1%= 948 Aol vf 23 '96d Boh i WAY F& ved ¢
< BYth smEoME AA 257 I 286~309%, 59 Aato] HaF 300
~41.2%, 4 Ful7} HF 274~283%2 WFEZ L AA 47 7HF A
Fage g gurt e ¢E 2o 7B @Rt B, 3 G EFA
'97\d0] 19963 Kt} F E28¥-a 5% F vaYA T F2EH-a9 FE7}
zp2sle vlgo] Wkon, 53], oH Foi Brie AA 259 TG AN
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