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ABSTRACT

An experimental study on seedling production and wintering to develop pearl oyster, Pinctada
fucata culture in Korea was carried out. from December 1986 to November 1988 in waters
of Kori and of Seogwipo as wintering and of Eogu as culturing grounds. All pearl oysters
as the sample were imported from Japan. The highest water temperature at Eogu was 23.6
T in August and the lowest at Kori and Seogwipo were 13.2 C and 14.0 € in February,
respectively. Phytoplankton was relatively plentiful but ‘mortality of pearl oysters was 20.5%,
which was twice at Seogwipo, due to high amount of suspended muds. It shows that Seogwipo
is better wintering ground even though the amount of phytoplankton is lower than Kori.
Average rates of pearl prodution after 6-months and 15-months period were 58.2% and 48.3 %
respecitively. Thickness of pearl layer and coating rate were also satisfactory. More than half
of the pearls produced was so-called the pink-pearl, the best colour. About 10% of them
was the best quality. There were three peaks of D-shape larvae from July to September and
it took about one month for D-shape larvae to become seed-shells. Settling was satisfactory
and most of them settled at 1~3 m layer and the best was 2 m-layer. Success of settling
was supposed due to high water temperature and low precipitation than the normal year.

Key words : Pearl oyster, wintering ground, seed settling, suspended mud, mortality, yield of
pearl.
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Fig. 1. Map showing the experimental area. Pearl oysters were wintered at areas “A” (Kori) and

“B” (Seogwipo) and were cultured at area “D” (Eogu). Seeds were collected at area “C” (Hansan
bay).
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Fig. 2. Monthly variations of water temperature at 5 m layer in the experimental areas except Hansan
Bay from October 1986 to May 1988.

= AR 1l 5 THEY Aol7t L & F Ak 53] BhlAe 1~28F KiEE 80~9.0
T2 10 TU TR ole FKEY MEBKE B2 L2d 12~26 T (BF, 1962 5 K, 1955 5
BEF, 1950)2 0 21 BIEKESQ 6~7 T (I - 43, 1953)0) 7M. ES ABsfi= Fig
30 4] Bi= uhe} 2ok B hebohol ME 1.02124~ 1.024682 AR S 5850 ki 8 o @tk
B3 o239 7~8H0] Yo} 1.02124~1.02285010th. 198840l A3t e ole BEKEC]
A7 wWEolth B Q129 BAES FIFESY A%, £ 1724 mmo)iL 6~8A Bo} A9
485% 0|t} 18t 198740 KRRl Bol AA 9 64.0% 2 FIEET FAAT 19885+ 315
%ol Bostgoy. ey FIES A2 Hol kiR HE 2T EHEkIUlY Bfde ¢ BHEE
wHEAS ¢ 5+ Atk

pe o

88



ATEE #E WY RABRE%E

L0270
+ + EOGU
*\- ----- o SEOGWIPO .
P
L0250} * / \ /
o---8 R e
=l + ’,' ’ '
E ) A ee \._“./
<>[ 10230 .
o —
O 10210} E
& Z
§ R 600G
- =
n = P2
1.0190 Laocom
o
I 1.9
1.o170 —20081—
0 | I N SN R SR | | O
34 5 6 78 91011121 2 3 4 56 78 910
1987 1988

Fig. 3. Monthly variations of specific gravity at 5 m layer and of precipitation except for winter
period in the experimental area except Hansan Bay from March 1987 to October 1988.
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Fig. 4. Monthly variations of Chlorophyll-a content and phytoplankton cells at 5 m layer in the
experimental area except Hansan Bay from January 1987 to August 1988.
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Fig. 5. Monthly variations of fouling organisms are shown as bar (Black part of bar shows mud
and so on) and percentage of mud against fouling organisms on pearl oysters shell in the
experimental areas except Hansan Bay from December 1986 to November 1987.
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BH BEBANA 2ER, 3R, 4FHE YAHCE 19884 5AREH 11A71A 6EARK KES vad
AT Table 1914 2E wiet 2ok 28R = A¥H &K 367 mm, #F 354 mm, HE 088 mm

Table 1. Growth of pearl oyster (Pinctada fucata) by age group in Eogu culture ground (May-November,

1988)
2-years old 3-years old 4-years old
Datails Monthly Ave.  Total Monthly Ave. Total Monthly Ave.  Total
Shell length (mm) 3.67 21.99 1.83 10.99 1.61 9.65
Shell height (mm) 3.54 21.23 173 10.35 151 9.06
Shell width (mm) 0.88 5.28 0.49 2.95 0.36 2.16
Total
wet-\éw;ight 4.30 25.81 327 19.64 2.19 13.11
g
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el wath =, FEpo) He BEEENAFE KEol #WEL ¢ & ok

Il A FHES © (19692) GA 1FER ] miRkel Bt 2 F A& geretdct & A #49 F—3t ot

v BAHERY BE

BAHRGEE 468 mm, & 470 mm, B 169 mm)E 19874 SAFH UAZA BKE dos
Table 29} #t}.

47 A3 118 BAI7IXY RERER 2ol AAlfEgd ®45d A7z KEINSS ¢ &
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Table 2. Monthly growth of the imported pearl oyster (Pinctada fucata) May-Nov., 1987.

Shell length Shell height Shell width Total wet-weight
Month (mm) (mm) (mm) (3]
May (First size) 46.76 47.03 16.90 12.90
June 47.86 4748 15.64 14.24
July 54.00 53.76 17.26 18.93
Aug, 58.20 58.50 19.36 24.70
Sept. 62.16 61.79 20.65 30.67
Oct. 65.09 64.88 22.05 37.30
Nov. 68.76 68.27 22.18 38.71
grrtmlf;hgor _ 21.99 21.23 5.28 25.81
Monthly Ave. 3.67 354 0.88 430
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Fig. 6. Relationship between shell length and shell height of pearl oysters in Eogu from May to
November 1987.
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Fig. 7. Relationship between shell length and shell width of pearl oysters in Eogu from May to
November 1987.
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Fig. 8. Relationship between shell length and total wet-weight of pearl oysters in Eogu from May
to November 1987.
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RO A 1450 BRE 23 (&, 196920 IEHA, 1ERE BEl ¥4 34 om, 2FRAT 51
cm 23T 3EBE 59 cm RESFOH, e AzdA 17EAM HRF 2 @F, 1986)°] o] 34,
#Eo] 253 cmolM 607 cmE RESETh Lkl 23t & FE 2% (Table 28 FFHAH BRIt
1 ddE®Y Bl - EEEe EHREAY Rl WS RET ABYES ¢ 5 Atk

of, G k&

Table 3& 19864 128 2€] 19874F 4 74X HE Yuichel FEH A 2HmIA ) 27 (RR) BR22A4
HE guittlNE HiE 105 mm, £F 245 gol HEINIUL BEH JTHEEAIMAS RIE 0.76 mm,
2% 144 go] REFAT HE MLH EC] $ B, I ol fE HE Gutehrt Pl 74A
X3t 9lo} Fig 40ld ®iE uish o), EHEFAEC] Byl HEoZ} Azdn.

WAz 27 FrRE HE HLH0] 205% UL FHH BAS S 101%01U0h ol frE HE vttt
ko] FEM QM HA 2T (Fig 2) MEEY 2 e Bol w7l WEelz A4Ed. #3
W o] FEyRe) Bo) WEM Uil sl of 554 Witk (Fig 5).

Table 3. Growth comparison of pearl oyster (Pinctada fucata) between two wintering grounds (December,
1986-April, 1987)

Place
Details Kori Seogwipo
Shell length (mm) 3.30 3.19
Shell height (mm) 2.90 2.21
Shell width (mm) . 1.05 0.76
Total
wet-weight 245 144
®

4 EOIAE Table 3014 B uie} o], HE ultholre] ol EEHE AT Rl
ol BIFEHA UERRATE H1S (1986)2 HE utctel AME Bk guithy BEHeEE THAI% Ao}
REE Fax %o Folgn stpen E =T KHBER duicteld AEYS BH (IGEEBFER,
1985)0) Sl3HW, WAHME KRl AL B iUz} 238 2Eo] FAFATIL AT E BRY
EEL A 2ERIN BARRS o £F FTFAEAATL, 197009 95Hd, KA #A 2F &HL
QA2 gAY T o I 99 ExENTol st kind B wEES X BE wRoe
stol7) Qledl, ol@ Aol HABEe X wE EES oA thE dAUA FeE d RES
% Aol & #@me A4Ed.

sMARRle Xas 19874 LANE 12A7A BRY EHENe EHMES HE vt Hass
FEW oD u MASOT Eirdtel KBS A Fig 9014 BT uhel o], HE it #AG
mEo] U3 BEE y=2.4184+09922 X(r=0.9951)° AT B ATk ML 5FE y= —34998+1.0626 X
(r=09723)°1 AU}, mFol T HIFL Fig 10014 Be dish Zo| HE, y=7.8010+0.2502 X(r=0.9774)
o Q1T FEERHE, y=3.4253+0.2975 X(r =0.8669) 2 ©F EMEFR 2 e g gREd W 2ES
Fig. 11914 RE vhel o] #H, y=3.6044 X227 (r=09878)°1 A3 FEFIH, y=3.1231 X2%7 (r=0.9307)%
fEBEEE o 2 et

9o BE MHRERS & HIMEGES Jeie] 0=0015FM FEHel ¢ 2 Aoz vreltet

wET ®mige] U MEEEIN, B BAse ERE BLsd it & mEE JEdE R
oot} ol ME (1986)¢] AT FASAT mEol UF 2| MMHMERANME HECL B*e
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Fig. 9. Relationship between shell length and shell height of pearl oysters from January to December
1987 including 6-months wintering season.
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Fig. 10. Relationship between shell length and shell width of pearl oysters from January to December
1987 including 6-months wintering season.
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Fig. 11. Relationship between shell length and total wet-weight of pearl oysters from January to
December 1987 including 6-months wintering season.
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kil AEtE Fig 12014 X ubol 2o} 19864F 67 258 EBARLS 19.6 Tk Hxt 453t
EJo] AL ANFE Ao FAHHE 7H 6, THAMNE 242 Toldrh A% As3dte] 7H 2589 260
colthrt shAsted 241 T2 FEZ A=Y 7H 31ANFH A AEstdd RERE FAST] AE
88 10A = 268 ColUth 88 2085 b K& KB 276 CTE vld A4E £ st 9gAKRAE
225 C 292 118 188 vhAY FAEE (MLEL 9% #R 2 2AFDAE 143 TolUrh
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A EIS 7H 6, TAHOIUL DR ghhe] WBEEME 3xd AMUTE (Fig 12). £ 1Kk Bl 78
2280103 o] W DRSHERS MMEE 38M@IAT. F2k BRiic 87 23HE 30N, F3K
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238Gt 240 I WHERES 33T 29, AJFE 7HA 30 cm®E 30~40fES #EE & 5 e,
KEMZE 1~3 mEol B I FolE 2 mEdl AL g%tk 4 mBAE 2t ey 2 UTAAE
Ao Uk

REA #EE 18 50~60E=Z 3t 98 128 A} 23L& Yt ¥ B &E 132 mm (11.4~14.8
mm), &% 116 mm (9.9~122 mm)eI¥th 108 15AE #FKE 182 mm (120~235 mm), &EE 156
mm(10.9~228 mm)°lQ T 98 12BFH 108 15A7X9] < 1EAMY 48R 952% Ak vFA=

96



ATEH ®iE BT RRPE

30
- L o----¢ Max Temperature
& 5 ooy e Min Temperature
W Fo
@ ¢ ¢
]
l—-
<
e
ul
[2
=
93]
’—
x
w
-
<
=
151, e ll X A,‘Ll 1 l ( " L i N
30 10 20 30 10 20 30 10 20 30 10 20 30
JuL AUG SEP oCT
1988

Fig. 12. Daily variations of surface water temperature, appearance of D-shape larvae of pearl oyster
shown as black bars and hanging of seed collector shown as black triangle in Hansan Bay
from June to October 1988.

2o fAC MAS 9% S 2AF (KA ME% o 1008)Y 118 188 dFUTh HE 213 mm

(124~33.7 mm), %& 181 mm (120~295 mm)E 98 12H%E 118 187AY <& 70HMH BRS

79 mm 181 FEE 63 mmE ESS (Figi3d) MLUEAMY #A ke RIFS Holddrh
RaLLgol M o) fER AR R (015, 1986)o = POl EERR/R S I R= REFT Bigolal st

Y =1.0074 +0.8022X
(r= 0.9999)

SHELL  HEIGHT (mm)

13 15 \7 19 2! 23
SHELL LENGTH {(mm)

Fig. 13 Relationship between shell length and shell height of seed pearl oysters in Hansan Bay from
September to November, 1988.
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27 JatiMe A7A LS Errzole $H4REES $& W Fmd HMAMds RKREE7)
AREST T SHE T (EEERTARRT, 1985). BAILERS KiRo) EkE/NS ENT Hmd AT (GRS, 1988 3
4, 1969b) HER HiERFOl FEol 17%UT7E =W KiE N 23] Z4 (K, 195D 2 o] F2
o] EL Bk FTS HA BE F o] o] A HFEsoF & AtFelth L@ HAITE SEFHE
(FE, 1985 ; WGEETRAERT, 1985)9F & F#E ZAohe 8 Aolrl gAAT 19834 &) #E HEREZ
BRIFSEY Ae HE %9 RET YA BkEel HUx 53] KEel 7] dEol Az dnh

4. Kareh EEREREX

7b 2 R 2L iR

Hifhisdd W& 27 TR RS Table 4014 He wheh Zth

Z49 FUERS BimE TA7) ARS 134%, Bk 21.0% 1313 CikE 37.5% | Aot HBETER
(1987)0l] o 8t9, A$h-2 233%, BiR-S 303% 2123 CHe 650% Itk = = FAHRA A T4 (1970)9
93td, M9 BEEH FEEe FA7 BT 3L1%olUth & ARFLNA Fd 27.3%E B9
30~407 0l Hetd 2 Holth olf& MEffthigke] WA E ZAe AAdAd

Table 55 22 EEELZE AT AT HAELE HHAP AL BEHete FYd Reloh EFE
A% 2/ RS 132% 0] 3L BERS 165% 2 TA 290.7% 010 ™, MLES 47 202% 9 180% &
A 382% 1t /MY kT BikRS M TEES 223 2/ g8 AHENQ MBS
o7} AAAT ik FHF B BEEML, FEEESH 9 EFAA FHEE nHojop ok

Table 4. Mortality of péarl oyster (Pinctada fucata) caused by nucleus insertion of different skill levels
{(August, 1987-October, 1988).

Skill level* No. of Mortality Loss of nucleus Total (%)
shells No. of shell % No. of nucleus %
A 180 12 6.7 12 6.7 134
B 186 19 10.2 20 10.8 21.0
C 192 35 18.2 37 19.3 375

* Skill level “A” is an ability to insert 500 nucieus into the shell, “B”, 300 and “C”, 200 a day.

o EERAERY Z-HE

EE O AERe 2N BT, Bk 2183 RREBEES W Aoz Tl Table 5914 RE vigp 2o,
BERES AERS 582% 0T MAES 483%°1Uth k& RBAXINAN TREHKE 128% (BFEES
ML) POl Qe BEREN (1987) Aol sl TREKE 4% 3% UL FxFdeAdTLE
(1970) Ao HE 15%7F AU ol&d ol kT FE 2T i ERBI ML o
o Fo|e} AJzpEth

EEEO FAE A EH BERAAM AN ALHAD Kol BHES W RAoR A=, Mk
28 A Aboldl = 0.165 mm, 485 Aol dlE 0.177 mm7t EQL EEES 0.35 mm (0.15~0.55 mm), BAE S
047 mm (0.32~0.64 mm)7t Z7HEATH F-HRS EHE THA H AYA AT e B9 H R
e, BEES 191%01A%1 BMEES 49.7%°JTH (Table 5).

WREPIRIT (19870 o8k, HEE EEke T EHKE FAT 030 mmolen #EES 051
mmol Utk EEES @A BRT Aold & HRERT 2ol 1 AE FAFSIoh (6, B 18R A
#RE ol K RBoIANE 15EAKE #HAT Aolmg HRWAS Istd & Zast o] YUES
¢ & Ak
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Table 5. Rates of yield, thickness and coating of pearl in accordance with the period of culture

Period of No. of No. of Loss of Abnormal Yield of Thickness
culturing shells dead shells nucleus pearl normal pearl* (Coating)**
2-year pearl 29 3 4 3 19 B
(Aug. 1987— 30 5 5 4 © 16 X=0.354 mm
Jan. 1988) 32 4 6 4 18
Total 91 12 15 11 53
Rate (%) (100.0) (13.2) (16.5) az.n (58.2) (19.1)
3-year pearl 28 7 4 3 14 B
(Aug. 1987— 30 5 6 4 .15 X=0.946 mm
Oct. 1988) 31 6 6 5 14
Total 89 18 16 12 43
Rate (%) (100.0) (20.2) (18.0) (13.5) (48.3) 49.7)

* Rate of yield(%)=100—[Dead shell(%)+ Loss of nucleus(% )+ Abonormal pearl(% )]
** Rate of coating is calculated with surface area of pearl thickness aganist that of nucleus.
The surface area is resulted from the formula, 4/3 nr’

o EXe A 2 BE
EEES 4% % 64EF BAmo] 713 2ol 40/ (62.5% )01 UL Th3-L o] 1418 (21.9%)0] Yok
b, MAES F 55ME%F Amo] 30MH (545%)01UT ero] 3ME, =TEo] 1318 (23.6%)°1 Ut (Table
6. BEEN BAE 25T daMmo] 714 Bdd BmRos FHiErt e :=FIHEE 22~24%1 =Y
WHE, 19884 6~8A ofl fEffidte] 2~4f@F %91 107 Ko RBIEET R FolME o] v ol 401% 1+
HX =FEE 99%Y =AU

WBHETERT 1987)°0 o3, PRI RRBBAA FEo] Bol 40% 01U =FEL 7.1% o U&=,
=THfGA e fE 279%, =UE 204%7F Yo =FH HBS T @Bl okztn 3y

Eke] BHET Table 6914 R nbe} o) #iRko] HEENA 9%, MLEANAN 12% 2 ¥ 10~11
% o] Ao

PRI BR IR RABRFBES BHEFIERRT (1987)2) Aol oJstd, Bk ¥EBH T
OE FREES 44 116% 9 76% oAtk A ABRAFNHE 115% 0P o22 BR I HIRO|

o

e

Table 6. Color and the best quality of pearl in accordance with the period of culture in Eogu

Period of No. of Color* Best quality

culture pearl P S Y I (%)
Aug. 1987—Jan. 1988 64 40 8 14 2 9
Aug. 1987—Oct. 1988 55 30 3 13 9 12
Aug. 1988—Oct. 1988 59 7 35 13 4 5
Aug. 1988—Oct. 1988 63 5 42 6 10 6

* Initial letter of color P, S, Y, and Idenote Pink, Silver, Yellow and Iron.
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EXE T REFT HBHYS ¢ T Utk

FEERS HHES A BHREY T, 6 KBS RSNk et Aolrt JoBR g
& 49 71F0 B F vk 1853, FERS B 29 RS FMEE F s
fgoletol st EE, BHS FaokAAT 3] Ml A7 Qlojol gt

F RBRE AdoAMe 2o ML - EFEe RAREHT BHHOEA REFT EERo| AT
HEABoRE HAA 4th K @A /M $8% Aee R 3T LS HEO K
ABRATIAN LB s HE Inlvie) BEH AIWKS A3 olft HRAe BT NHEH7L
ol BEAT BEOKE Q8 Fufsme] KiRol =1, ERH TR ALE Kol =7
gEolty, Fi EfEY Tt duide 2% BEXE duit £ KRl sl w2k —EX
%ol 50% 9 AP (FMFELR)0| glo] hREY ¥EEEC] 7NIFRE K FEAAE AAZA
EXE FHe KiEel 7P ¥& 2ATal 109 T (1916~19704 F#)o|ch. o] A&H kES
TsushimalEi ¢} KBEE B2 KBS FEES JeEd 2 QAT Kuroshio® 119 &kl W23 EE
(Lim, 1976 5 &, 1971 ; #, 1970) 7}5 & & Z/MAMgolgte 18& E0)7] 948l g ze A3te
Aol #A Tz duigdx 24L& 3tk ol e AFHES kiRel M *2 2/
140 Toltt (& - F, 1986). 218}, HE dutthe WELY folE BRSol B2 AL AR
Lig=s

ExzRY BEFFE e #EE FH3s Zo] FHFo|1 ole ALHKE £t BAKE
o&atA Bk ATERES "TAEM:C] 3 (BEEDTFEAT, 1987 ES, 1986) A= PRILEOIA K
REREE TTHE (W15, 1986)3 A2 & ABRFAZINT Uty T #R o k= #15 (1986)]
#4540 X RRAD BiFd Aoz Jehgong KRKREA 4% BASFS FEML & &
Aok B, ;KA & (FEEFY /Ml wt HEme K Bl 23Eda 20

AL BB A7t 7MHE4E $o82 EHEZIA 71X gk BT & e HHE
FololA T olgd Bt £ (LS deAY ARE RES = o] v AAHR & F
Atk ol¥E HEQ Hfely ofdoem Hol £ JZtelA EHEMS FTHol EXLS EET
Aok Azt

I

<7 Ue BeEmoA Musolor & R FFH MARN o BAS 53 1986%F 12AFH
19885 11A7HA ABAEES vt BAE BxZN QERE AR s, BN KK Ph
ghujhol M, AL HES FEEHE dvicholM, sAERAESY HERRS MUEIAA AAsH

1. RAESRSEY REKERS 8HF 236 Cola MLAHPMST R FAKES §EE 132 C, BaRHE
140 TolQrh Hol4me wlwz Be HolXwt HEE WEAY clYo= 4 Fo] Wel &
MEDS 195%4% AAd (PAsk AERE 24 132% 9 45% clUATh.

2. RS BEL RS Holdm Fpo] AL ZNAFE fiRe] Wt MAWET
HEAME BEE il KES O Egou FRE o 2ff Hof 205% Ut

3. EERO AERS EFE] 582%°IA MAELS 483%F Kol U EHREY FA=
¥EFEO] 035 mm, BAES 047 mmolglen, Famoe] 71 Bol 53.7% o) AAT FEEIF H 2
raes 228%49 SR BE BKS 9 10%0Uh

4. DEIghAE 9] HBEEZE 3344 AR 10% B =7 BRBGFHEshA ol HA3 DA o] BREdsol
MES e 4 HEAC 228U WEL 1~3 mEd 2y 2 mEd 71 gof, Ay
7}A] 30 em# 30~40R o1t FEHQ MILEA = ERKEF RV BUT KiRe] Fi BKEO]
FAEA BT HEe 4JAAR skt
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