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ABSTRACT

Studies on aquaculture of the scallop, Patinopecten yessoensis
(Jay), were carried out along the coast of East Sea during January
1989 and July 1998. Environmental parameters related to scallop
culture ground, annual reproduction cycle, temporal and spatial
distribution, and ecology of the larvae were analysed. With respect
to the scallop aquaculture, techniques of natural spat collection,
intermediate and growing out both in hanging and sowing culture is
described. Transplantation, release and recapture of tagged scallops,
optimal intermediate and growing out density in hanging method,
and natural habitat of the scallops are also investigated in this

study.

1. Environmental condition of the study area.

Hydrographic data along the scallop culture ground indicated that
the coast of Kangwon province, in the East Sea explain the
abundancy and successful aquaculture of the scallop in this area.
Annual temperature variation at depth of 10 m was 3.4~22.9C and
is thought to be an optimal range for the scallop growth. Annual
salinity fluctuation is also considered to be optimal for scallop
growth, 31.31~34.487%,, and so 1is other parameters such as
dissolved oxygen content (DO), 4.14~8.21 ml/l, chemical oxygen

demand (COD), 0.23~1.18 mg/l, and water transparency 6.2~ 18.0 m.

2. Reproduction of the scallop.

Spawning period of the scallops along the coastal area of
Kangwon province begins in April and it continues to early June,
with a peak of late April to early May. The gonad somatic index
(GSD shows its maximum value in late April in hanging cultured
populations while scallops raised on the bottom exhibited their

maximum values two weeks later compare o the hanging cultured
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scallops. Annual gametogenic cycle of the scallops is summerized
as, inactive phase in October, growth phase from November to
February, maturation phase from March to April, spawning phase

from April to June, and recovery phase from July to September.

3. Spatial distribution of the swimming larvae.

Density of the swimming larvae higher in northern region than
central and southern regions of the coast before 1992. Higher
density of the scallop larvae found at the northern region before
1992 is possibly due to the mixing of two different origin of larvae;
one possibly from upper northern area via North Korean Cold
Current and the other from coastal area of northern Kangwon
province. However, densily of swimming larvae is found to be
higher at central region such as Yangyang and Kangnung, after
1995. This phenomenon could be explained with the increase in
hanging culture of the scallop at the central and southern area
which increase brood stock of the scallop for the larvae. The
swimming larvae appeared under the seawaler temperature range
8~ 16, but its optimal temperature was analysed to be 8~137T.
They appeared from the early of April to the middle of August, but
their major swimming period was from the late of April to the late
of June. The most of coastlal area in Kangwon province is open sea,
and that the appearance period and densities of scallops swimming
larvae was very irregular year to year, and its observed maximum
density was 484 ind./m® in this study. The horizontal distribution
range of swimming larvae was 25 km from coastal line in northern
area where was influenced with North Korea Cold Current, but its
range was more narrow about 12 km from coastal line in southern
area below Donghae where was influenced with warm Kuroshio
Current. The major horizontal distribution zone with higher densities
of swimming larvae was estimated to be 10~25 m water depth zone

within 4 km from coastal line. The daily growth rate of swimming
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larvae measured as 4.4~6.0 mm/day (average 5.3 mm/day), and its
need 38.1~47.8 days for growing to attachable spat size from

spawrning.

4. Natural spat collection for the aquaculture.

Examination on the timing of settlement of the larvae and the
density of settled spat on the collector bags indicates that the
swimming larvae settle on substrates during middle of May and late
June. However, the timing of the settlement varies year (o year
depending upon water temperature. It is obvious that the larvae
spend longer swimming period with high survival and settlement
during cold water period. In contrast, there is low survival and less
settlement of the larvae during warmer period and the larvae spend
short period of swimming stage. Vertical distribution of the larvae
in the water column indicates that optimal water depth for the spat
collection for aquaculture is 10~20 m in northern, 12~235 m in
central, and 15~25 m in southern coast. Daily growth rate of the
juvenile scallops in the collector bags is estimated to be 0.032~

0.188 mm/day. High daily growth rate is observed during June and
July.

5. Intermediate culture of scallop.

Optimal density for the juvenile scallops in the pearl net (30 <30
cm) is found to be 30~40 ind./net (shell height 1~2 cm). However,
was satisfied 80~100 ind./net for sowing culture. Growth of the
juvenile scallops during intermediate culture varied from 0.019~
0.381 mm/day and seemed to be affected by watler temperature.
Growth of the scallops is considered to be faster during March and
April and slower during January and FFebruary. Daily growth rate of
the juvenile scallops placed on different water depth indicates that
the optimal depth for the growth lies 10 to 15 m. Best timing for

transplanting scallop spats from collector bags to intermediate
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culture cage is considered to be in the middle of August to middle
of October.

6. Growing out of the scallops using hanging culture method.

Monthly growth rate of shell height (mm) of the scallops raised
in the lantern net or ear-hanging in the water column shows that
the growth has two peaks in an annual cycle; one in spring and the
other in fall. The higher monthly growth rate is recorded from
February to May, as 0.42 cm/month and the second highest
observed from October to December. Growth of the scallops is
relatively slower during warm water season during August and
September, 0.16 cm/month. Shell growth of the scallops seems to
be influenced by water temperature temporally and spatially. During
winter period, December to March. scallops raised at depth of
12~17 m exhibit the highest growth rate in the water column.
However, highest growth is observed from scallops placed at depth
of 20~25 m water during summer, August to September.

The optimum density for grow oul using hanging culture is
estimated to be 10~15 individuals per each level of lantern net.
Growth of the scallops during grow out period is greatly affected
by density in the net : scallops placed on low density net (e. g., o
shells/net) exhibited faster growth rate 0.124 mm/day while scallops
placed on relatively high density (e. g., 18 shells/net) showed
relatively slower growth rate, 0.098 mm/day. Dead scallop shells are
nol observed in the net containing less than 10 shells per net.
SQurvival rate of the scallops in the low density net estimated as
93.7%. Scallops raised using ear—hanging method exhibit more rapid
growth rate, in terms of shell height and total weight increase, than
the scallops raised using lantern net.

It is estimated that scallop raised using hanging method take 20
to 28 months to become 10 to 12 c¢m in shell height and 130 to 200

g in total weight which is a marketable size of the scallop in Korea.
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The best timing for start grow out in the study area is thought to

be during April and May.

7. Sowing culture of the scallops.

Scallops are also released on the sea bottom for sowing culture
in this study. Underwater obhservations made by SCUBA and
underwater photography indicate that a suitable habitat for the
scallop is a sea bed composed of fine sand with bottom current of
6 to 9 cm/sec. It is also observed that the wild scallops avoid the
place where any predators such as star fishes and crabs are
abundant. Most scallops congregate fine sandy bottom at depth of
22 to 27 m.

Sowing culture ground chosen in this study located at depth of
15 to 30 m where water temperature varies between 6 to 20T
annually. As observed in the scallops raised using hanging culture
method, monthly growth of the sowing culture scallops has two
seasonal peaks, one in spring and the other in autumn. The survival

rate of the sowing cultured scallops is estimated to be 80%.

- 1X -



) wxusm sy

JEJU NATIONAL UNIVERSITY LIBRARY



S-u] e} gt Qlira] o]l doto]Fo] A Al ¢k 7Harol 200
el wlek# A 2929 (exclusive economic zone, EIEZ) A3 W .9l o] & 4

o o3l wlakul ol i ¥y xAatele] Falol wheh iiFeli: FHe 44

o] oful ezl Wikk ofiju} ofgiQlel Avtili ghAvh el gular Qiul wheA] o] g

Qo] 4ti & A4 Aol kA el wHAAI] Y] §) AL

AT 1-7-0 o] ”{] —;{—/I]-X] 9] ”61 LH, L.

gol i ol4lolqlol 2l whulshel, A9l Lol ehule A WEel @A o

[¢) v TN~ e
Agkol Alipail geleol A AR BU A EANGA A

Aot o 28k 3L o] shifol, winlo] A Aygkie vEo] o if ] 4

W AR A esk M Rardel A Ao

Gol A glatel B Al o 3

Agtu)ar vk, whep A gl gl ko]l o] fto] Al o] Moffel o] 3h Ath-S <F
Ak Al ont i A AT 4 ol 90 ARt Ak el v sl
Ll

M FA L Fdd v gk lond bSveie oLt shol 2l o), offiv} 71
Aol elal AL o] g&fis oF el
groll Aghel whep Al AN Aol abddel Al vl Aol A A v
uberel Askell glel v ghul Ml el akvkelti(Mori, 1994).

Zhefulel i oA AlAl o 30001 Fo] l oy 9-u] el i sl qlel
slal Al # e, Patinopecten vessoensisSb JLaf7EeIv] ) Chlamys
swifti, A Akol sk vty Chlamvs farreri nipponensis. #3=1:
glololl M 2lakis a7k, Amusium japonicum japonicum '8 881 7yeiv],
Chlamys  nobilis, a2t Ayl AQbel A Alaki: gzt 7kujv] Pecten
albicans albicans ‘= 6-&©°] X iy 50 Qv o] Fol A F7lviuli- 419 3511

ol 2ol a9l selel dhulrie] Wajere g 9liel sl rwla v) Ao}

)

of el W Abgrelel Fil A AUl gl AVl FAH AT 59

ol vH(A, 1994).



-2l detel A g beiuaz Esiel G InkCR - 19RO AR E el ol

Rk Wb (ddn, 199D, ZYns olgkol Alr G2l 424 20~45 mo] Al

¢4 2@l (fine sand)oll & WL #kel A Al SFaL Q)

A A A Ao s vheluirel F ke 199556l 1,651.6024 (FAO, 1995)°]
o] Fol Al Fzbulul garure 19726 o) @S A Fivlel e gl
slol 5073194 0. 5L 74 wreku], ghyl, eltel Ak 19954 el 502,702+ 0]
Qli-d]. L Zoll Al 4ElAl oAl Albo] w27.823% wpi} Al okl G #pgldbel
D7ARTOM o i A Aol Al VA uke AARuES moju s AlAh Aol Arel e
103466350 o] £:U} (Mori, 1994). g=tel A1 whalubs & a) o ulxtrejulel

ul ko) A 119yl sk leinl, Argopecten irradians®) & Ol

glure] o] i
o) A 5L QLU pdEs A (i g, 19920 Chew and Fusual, 1994). &2l
Sbelulss A e 1995810l 9164925 (FAO, 1995) .58, o] -goll 2] vl 7kejvl
S00.0003% le], s/l 3000003 elil ikl eldal A ke
i) A Relulie Aigo] olyialiro] o)e) nprl Al okrlonl AlAbu) L Qv

Su) wpueke] #rbun kRS 9710l Ay edelvtol Al el dbol 9004
oAy o) o up o] Sty v)o] A Aku] 4 ebar glow i relir el gL

a0 oAl sbo] Bkubs] ool A al Qlut
Sp] Llupel Walebos gralel zlar sprivp 4ldl elgiele] while] olen) A
shol il wabalis AR sl o Arievlel Feof Al Atel v
q 2o oS Auan Qb crefu) geRctel o] Fhbelv] @A 1980k ©]
ApA s ok ek ol Al ejalolol el wlupd A s AglaaLe] vl
MV vl oin opAakelal yhAlel A ol it yakelvh ol §- 1986wl i
Sl E )l A AR Aol olal] dgl gigtol Al A vbuiulel -
SE7l Uk 4 okoR. olh @lobel %l AlaloFal ool Agre] Al Yol
ubA ) o s oF Al o tvh A g o it A Eu gL}, o] B onlikqle] ol el sl

of 4] 1988K10] AL Eiir miglekel FuA gletelr e Alnishglon]

A A ub gl 1ug9ndol i- ghvhulul o] Aot okl vl NS Sl

g ol7th vigielsl el Aol Akl ol o)l F v 9lan

1o



1991930l 3z &t A e S FAAistn o gy vt
(4} 1995).

reiuh saich Hrbelulel @der kAARsli: Qs oro i &) Aok
g we waAlel vk AlA, Hire] $4 wglol whit 59 AEI wol Mk

of webd, ¥4 ) Ao n¥s B A

vLows v O 7T

kel gAFI) WA FAa o), G, slaele] favy

ek Folte A W Wk ohveh At HAAY W FADw suig

7ha o shale] A Zx) Abehol

WsE7E 7] Al e daqbAl el FdlEar gl #velu] kel glo] zhed
AL L A ] gl gk sbe]l sbie g Wt ol wfg- A Al wbe] &}
thojth, whaba] AlbbAl A S zpdaiie] o) Eskar iz A ujo] AAbA S
US ol 7] Qlall Az ek Ml Ao v gsule] Hashy, oA au 2w
of ueh ¢l afiLe] V] &hvti gk Al el 9 vl Rl Hite] wiuk
el st ek

e FIKAI FokA ol HE 47, )

ool wbd Ul oA Ae Fok wA el oleld 1Al 171 S §lel Al
Wokl @ Wb A 2e Aol A% §7 mUHYS Fa o
A AR Aol grslelel shid, el slaldel Hile HA FEuL
W AGE, AHA W Aol e ek AR W ARA &)

1 0

Wb A7) ol fubel olftolxlof sl Alai whrlA A 9

AL 19916 o] F Al FrhsaL Qlont, el el g Ale)shaii: A

gab7h vlulshel, crejna b e AAA S $AAY] SN 9l

olo] Aghe e AANY NE bS8 1R Qo) Aire

(Feake, 1977, e, 1978, 2 %, 1982) W FAE ¥} A Zol 73 (Yoo
and Imai, 1968 Yoo, 1969; Yoo and Park, 1979; Yoo et al., 1931) ‘o] 2o
1, H o A FVI(h W, 1997), A-sbud (g, 1991), &N A (i, 1993)9)
(H3E sk k@, shrkelulel A E sk 2ol 1994), 9 5

oX

G e, 1996) B FAAE(E, 1997) A7 dew EErhyul (4 1991) 9}



ujekhE ol 4, 1995)9) Q1w SAel ¥ o) eldh e oluid
Adue] Ayne JE i ARSE AddE ¥ Y FuAdst ¥4 §
oA FAslEE WO s Are sl

Aoeulol whek el AP vz e Aue FA ol Be it ol

‘8

of ¥k ol Faft os]

ol g, kA s Aol 3tatel Yamamoto(1964), Maru(1972, 1985a, 1985b),
Kawamata et al(1931) 5o A7tz glow, AsAgvlel] 3hgh Aot
Yamamoto(1943, 1950), & 5(1977), Maru(1976, 1978), NIFH(1933), Chang
et al.(1985) o] olu}, el ¥3d olaritiz wrAdk tofoll Drew(1906),
Gutsell(1930). Yamamoto and Nishioka(1943), Sastry(1965)¢F & €3} tofol
Jorgensen(1946), Rees(1950), Merrill(1961), #7i(1962), /4 1H(1964), NI
(1964), Maru(1972, 19850), Bourne et al.(1989), Bower et al.(1990) ‘o] L 2.
W, g4 F8a o] wate] Yamamoto(1956), 4781971, PEC AL1970) &
o @itz Qlul, crifih HgfrAlel Hul 5o Aduiel tokel Az Hire] wiwEh
A2 sk sle] upit &AL Ayt skl 58], Aol el 27

L0 1)

Goao vhin wbe] Srito]l ul$- of gl V] wf il (B, 1962), hinge lineol €] 3l

A7) olarel A Al AkR #Ean

ko), 2l N zboll whefAiz
ek ol - (Merrill, 1961), AEler=a 1-H(A b, 1934 Maru, 1985a), 719
W8 o (Yamamoto, 1960) 2 AU Aol #H8k - (Yamamoto, 1957, Maru,
1985h) ol v} ofAdel  ¥8loliz  Yamamoto(1964),  Ishihara(1966),
Maru(1972),  Belogrudov(1974),  Silina(1978),  Ventilla(1982), Tomita et
al.(1982), Tto et al.(1988) &9 A57k elvh, Zrefuf ot olatiz F& divkejel
Aol w7l bel 7ial @itvb giititol 9lsf ol g ko s gk AvIghe) 1T
J1o) g, sk, wpeb A okAlo] ek ol tis K iFzhkAl drdlel A A7 A
& o] o] A% ergrou wrelo] Al A2 F=7](Chang et al., 1985)% |4 9
A2 (Silina, 1983, 1990, 1994), 4 & (Silina, 1978), #°] w3l w2 54, A4
4wl A o] (Kirby -smith, 1972; Wildish et al., 1987; Thompson and Nichols,

1988: Wildish and Kristmanson, 1988; Eckman et al, 1989; Wildish and



Saulnter, 1992) & 97 Qo) o]ir dl-4t3= 424 15 m oW iz uiut

o] 4] o] ito] 1 Blo] W itol],
Tl el ssigkel Ao kel e AW 1D A el o8
a3t AARSE o] 3 TG A u Mok A A|sh RopA o 2=alal ora)al

WA QR o olsol sl vk EhA PAE A A A Alvio] A
Gl ela) ool A vk cLelvk Hitelt: b FAlu vk Aol

1 (o]

of il Aiz el vheh WrkTulel qrelsh FA/E A HHow 4

Grgiel. otk Slskel Wrkelule] NS, WAF fde) o ols) ool

Aol Al Al /]S PESYY. crela FasA )l 326k oF A A Elof AL

Arkd A AL ARG S8l o AR, My g, By HAE 9 4
4o Fuataa shela, v g AR AL N AARY, AR



- Seed production

|

Intermediate culture

v

Hanging culture ‘Sowing culture
\

Fig. 1 -1. Process of scallop culture.



1. & 4

HAEZ AR 19908 194 E 19974 1290704 AR Fu cLe) s e
ol 4EM0, 5,10, 15, 20, 25, 30 m F)i2 48, AW, FE2AL, sery 4
8@ (chemical oxygen demand, COD), W4 5o 2l s128 AA5+Y
VHEFig, -1, 5522 Van Dorn 2 4= 719} Nansen 42714 5 a9 ar, 9w

G100 L)y

Foe gusdraidgel Ay wEaiiit ol gtk Awe

O o T

O\

Inductively coupled salinometer(Watanabe 601 MK)#, && 4F243 Winkler
WO R COD: F7Fel A 100 C g kab7haeyl onl ) v it Secchi disk(930

TE
S

em) i, ArEFat 74 Universal digital current meter{Tamaya UC-2)i
akod v,

rkeiulel By S FASEZ] 913 line 330 387 307 N
O R AFE ol o]tz 919k 20 mile Al 4/l Mg 19 J-
1~]- Do Askdd, g By dsel a5t a A% A
Mobel 867s et Witk Mk o o] &8k gdut, 7F A gl Al Smart CTDEG &
G Ocean product)it o]l &3sto] HZFHEH 500 m F7kA1 =93 QI8 4= 3
Ok AL A S shlo, CTD Ao R4S Qs vy % nps A
LR A ek Niskin A 427)$E AFR-8F )
Hogl w3 ei st o Mol vp AR L AS be)sl ] 9ol Qw9
A NOAA-10, 12 % 142 213k Multi-channel analysis(A] &3t 944 541

system)e] WL A Bsto] dojdl s flio] ogk [ Ale] R a] o

ol ial WG el F e FAS LR WL P Esia,
MRl b eAbiE 919 AW AEAH B Qe 67140 MM 8]

ol 4 SCUBA #Abol o8] SELFO0%E 0~10 an, 10~20 cm, 20~30 m
FHA AR sk WA e) /1Al e Alikel] 10%¢] 1LO:9F 0.1 N¢] HC

1
I



Hokkaido .
Taejin RUSSIA H 38
/‘\ 30’
EAST SEA
P12
A
N -
00’
(oY
/
)Y
A\
37°
-
Samchok 30
) I I
129° 123" 30’

128 30’
Fig. I-1. Location of the study area. (O and e ; sites for scallop
larvae and environmental factors, @ ; site for scallop spat

collection, @ ; site for out growing, ¥ ; site for sowing

culture .



okl sel v el f b Rkl @k E] A7 é - standard

3

sievetr  Abgstol il F A Al Hwel sieving)shol  mildab Ayl A
weskelan, 9 4 ¢(0.064 mm) olske] clayH S H AL F W v el A

HoCs A A A A S8kl

WAL Akl ARG R R beuls I arAdal dhqbelel 91 A9k ek
Aol Al 19916 5ol Alavlol Fks sl Ealit 19920 79l0] A
(lantern net, @ 50em < 200cm) 140G 1270 A% =88lo] 428} A o501 okAl$h 3§

199281 1091 199351 92172 w91 Y-=p 9] =i 3 8 31470 2 v}

i el gvkeiulel  wiske]is 24 (shell length: SL), 7Y al(shell

height: SID, 795 (shell width: SW)-2- vernier caliperit 0.01 em7} 4 =4 &)oL,
A wFotal weight: TW), 914 48 dimeat weight: MW), & A 4 & Wgonad
weight: GW), Ashwlu) S di(digestive diverticula weight: DW) U o] 728wk

(adductor muscle weight: AW) S 0.1 g7l 4 4 8Fo], g (198612 ol ulu}
Wk (condition factor: CEF, o MW < 1000/SL =< SHx SW), 84 25 uh «] 4=
(gonadosomatic  index:  GSI, GW < 100/MW), A gbw -3k 4 4= (digestive
diverticula index: DDI, DW - 100/MW) 2 3 7} =8 2F 4] 5= (adductor  muscle
index: AMI, AW 2 100/MW)3E Al 4bslo] 2piiil $18 51,
chebvp sl Gslel W el it wAbslv] flske], ikl 919k 30 m Aol -

sol sl sl 413 ol aho] 19916 K- 1998 kAl AR R = ] L
FRE 590 Afolell il 3ol 1A Frlvlvlel GSIiF ekl g, 28]
A b upek Al gEAlell o) sl dbelvlel SI9] el ir 9Pl §iEke] 1996y 1
FE 1008 SR bH Rkl e) arsl o) bvbeulek 1Akl 24 2530
m A=%oll Aja)aliz vpel b Al Fvkuyulil gkl AbsRSdu

Aol A Mgl gbaalv] 9lskol A Al 5~8 mm LV/] i Avkee) Bouin &

P



oHol 244 7F 31 A B U} paraffin 2 O 5 5~6m Vool A=A RS Al Ao

UF, 32X Harris's haematoxvlind}t 0.5% eosin©. it o]z ¢4 A48l v}l & o)

Ao w9l ol(nucleolus)ol WS ¥y gAY vhE e}
GOZHA @ el 42y micrometerit Ao vHel W H ()Y vHA
2damie i SURe) AL uher R Aol A 308 S delel Hatstaint, Hel
Az Aol A W Agaet whalyel dae] vpAl o adr sl
Asky) 9lske], 199341 12913 1994 391l A A A i 2.59% glutaraldehyde st
196 osmium tetroxide®: 214 & 370 mu AR v A g 2 S uranylacetate
9} lead citrate &oh o it ol g ¢lAslo]l IRab e xRl vl 4 (ransmitted electron
microscope, TEM 1200 E- XIDo. it 3+ a3Fgi),

A 2ol ek ukel ChA Y Chang and Lee(1982)8) 7)ol uwpe} A8 A 4

171, AL A, At

’ .

A le) AAALE R b 9]

A LRI AR

Co WSl A G welels] sistel gel dpel ]

A Agho el ylithel skE <igkel fixF 1670 WG Wl e ool A Abeh

Gl AR ataris kA7 24 em, W 65 <! plankton netit o] -8 3] o]
V 1 - - . Z 11 ;] 3 2 ; < 5 7N % 'm0,

7b Al Aol A 42Al 30 moENH E A A ddskel A/ mie
AV oL, S Ew s s oS pumpit 2,5, 10, 15, 20, 25 % 30 m & %

olo] & Aib Wol AL | m’ ] &4 plankton netel] kA A f AL

v
'
Ol

AAastAck, AUy Al S Aol A 5% &4 formaline. s SLAR

& Ao A T V) (Nikon profile projector V-16E)eF @y 2 (Olympus BH-2

-
[pesat

TV camera) ©. %2 4% 438kt A58kl



g

WA RS B gE) Askel 1 Fdsh v

o

o IR
A A v Aaav)el ZEA 130 gm Wlel el A wriy(1962), Maru(1972,
1985a) 9 Bower et al.(1990)°] #72 Al v]Fol wlel w4 3slo] 2Zb staged il

m¢@él4ﬂ®m%aﬂwl%yzﬁyz’

N
N
N

-

e

A

=
§ e

L

o

o

ot

o

o2
o

-
O

pu}

3o

ARt A A8 (Rees, 1950) & v #9] %70
ekl glabol shebfur W Ay Sel sl flolw wluiulsh Rt A e

oA fol g Aud gk 2bg w zhsilel o 4wl ¥4S 4

26 WA )8k ALY Fig Il -29F tho] e FrabAl o Alxm aua
Aol 198981 Y1) 199781 74 vllvd 591 ahdroll A 691 b4 Alolol) Al &k,
ArLsyel N2 A monofilament TR (AL Opg 100 g, Wzleo] ok 350
m) L8050 emg gy 2 mell el 1o} sietel 20749l A7)

Im gh2bo sl a2 4= ot il e 25 m & A 4rH 0w AR E)
Sith. il Aot A 2o ajaigte) AEE skE4 5 m W] (h2
ot 5ol AL ol ARy X u] A SiE W arslo] el

A7 A EE i 199213 e 1993 S R S AEd A9 59
E BT ] Ao A PR uad Re £ 15 m 4ol

glel 3109 it 159 bR o s 7 AFEHG

\44_4
u!

-
N

=

2}

i
o

HEF A}

[e}

V"1

26U E 1291704 149 hAow WAkl

-

AR i, el A 109 £4) formalin®. it 3L A A AN $-
ek o A a7 R 2AY monofilament JLE SRS vHo] Lyl 3HAI A A
A AR T standard sievei P AL A Relsto] YA ASs .

A A b zhal 7hE D S 6 & vernier caliperi A 8HS) AL,

olgl A= 214 -9 71 (Nikon profile projector V-16)2} Olympus BH-2 TV



-sdo[[eds 9y} 10J SINI[IOe] UONII[[0d jedS G-I ‘B

uo}sL-oL

wojjog

....................................
ALAAA

(sjudweIjouow dUdAYIvA[od
poulejuod deq uolu()) gwoe=si
10199]|0D

aoe}ins

— wooe—0o0L o

_12,



camera vl o i 0.01 mm7bA A S}

Aafe] b AE e 1992 109 3090 el Fig. 1132 el Wb 4e8h 4
[ 4] elgh Wt Zsl 16~18 om S3 Auliy F& AV
(pearl net 30 <30 cm, W 5 mmoll W IIW (10, 20, 30, 40, 50, 60, 80, 100, 130,
200, 3007840, =& W10, 15, 20, 25, 30 m)& o] A13F & Up L&l 49 Wk o
Ao vl Ak i ARA B v e b S8 RAbsE L)

423H A oF A

MEAS S 91 kg okl Al A e el Aoy w7 Al Feiet fjEl Y
o o] Al A e A fle) Fig. O-49F gro]l 7] ¥ AIAMS $F 3 7} A4S
Fig. II 52 7%0] 60~80 m xtAlo.il o zZAxaldvd, 452 100 met
200 m 7lolit ghol ARgekSdar, ubE FAL 20~30 m, Ay FAe 15~20
mit vl A A (Jantern net @ 50 em > 200 em, 10¥H) A Al@ e Fig. 11-4
o] A%t ol 1992%1 721N E 19948 69 7bA S A vl Al g 7ol G

3-82 emel g1t o=Lvie] rhEwlds 420, 12, 15, 18, 20, 23, 25 m), ¥k

Orr

g Aol &A Fe F o A

[e] v

W5, 7, 10, 12, 14, 16, 18, 20/ AN ¢
b SR 0 2 abE b, A ko]l ek Al A]E O 19931 1291 E] 19941 12
A2 Wk zhal 676 emo]l E ¢ mr)el #HrEul il o] viE WhE e A ol 4]
Aekely). Flullvrol kAl V1R: AW wires 274 50 em® ring & wHiio] [Fig.

T

[-4°] Bek 7ke] 6 m 7lo]o) g8bds 454 ZHAA 10~-20 m 3ol

1y

AX71aL, arefe) Ask AL 15 em, ekl HAL 2025 mi shdTh

O

relar ol FEEe s 3 kgol FAre]ls F5F ovivberv) Al AR 7har 7H

7V 0o vernier caliperi 0.01 em7F#], A gy 7} 9w #adk o uo 4

- 13 -



-sdo[[e2S 9Y¢] JO AN} ND IJBIPIULIdUL I0J saneq “g-1I B

sjau |lead

)

ww?l

aoeyns

- WO wo 9t @ 1eold

- wooe —

_14,



"Sdo[eds 3y} jo aunj[nd JFuiBuey Joj pauBISop WIISAS INYND duI| duol vy p-11 "8y

uojsi
320|q 8}240U0D

-------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

papuadsns tea-I}|nW

wo(Qs
-— -

Jau usajue
< wdQs
z ~
&
9/¢
3/
S/ N I
g ;
K4 ,
wsi-g <wwgl
* L) O O O O O O O __J O

— wooe Lt




200m

A B NN

15ton L ]

Concrete blocks

200m -

‘ig. I1-5. Top view of the long line system designed for the

scallop culture in this study.

- 16



g @50l o8l e ki Folv] fal At AAF F A% AL 001 g
A el ge el THE 4s FY A A§ sael e

drbujue] sAlAp A 91eh mARA O] gFakol AAbg S ulEk 4 9

S At 4] 20 mookelZel Al 429 17C olate) slarir F4rsto] F gel A

AR AR

WAL ok )@ 199540 63lo] Ayl AW 1995 1090 Sy
199650 1190 2390704 7bar 4.76~598 emCGHt 534 em)it &0/ 4 A2 4

L7607 A Amlekiv. kel el ol aek A4 el Sletel,

S0z pAle) §-7F e it AR Al AT 18 ol S ol
AvgaE akelvlk SRR kil el ol el Sl w91 A skl e m g
sl el etol 100 m (FA0 100 kg Fekel Abzb o prare]iiir Al slo] 3E 4 s

5L 100 moofl o] of - SCUBAel ©ls) 4% 21elalglond, 100 m o] 42
o] w2 SCUBAVE #)Qlel 4 gloll Al ofutybA 7] 718 914 GPS(Fugi roval
video  finder, RV -105GP )W, A A& a0 525 camera®t Universal
digital current meter{Tamayva UC-2)5 =3 &) v},

SCUBA 7=A7F o] el & 4741 30 m o] sl 71o] 100 m, & 2 m(8)'y 2

A al A6 em, U 17 TESL 8 em)o] AHEARY S Fig, -63F ko] 13

SR st A she] #abaheivh i m AL 124040 SCUBA £ AF4ol
ol 50 em WA 100 em sLle) E R RL Habelel moil ghabelinl, Ak

Aol 213 A 3ol ol B Al m'i el eiend, Ay of 84 %

of ulel ¥ #bS SCUBA AARA 2l W vabe] 109 U9 7} zig o

o] EKi A8 ghelatel FAsbelu). HEl Gelotol A Arheiule] A A

Al e ghvletake] #lal S on 30, 35, 40, 45, 50, 60, 70, 80, 100 m 4= ol A



N Kisamun

30m EAST SEA
. \ KOREA
\
\ ;9
) N
20m .'~..'_ . N
- .‘\ Tl _\ \
10m“ ..... - .\ \\ .\ \
N e \.\ _|a8°
SN e 02’
.\\. 1 : \‘.//. .
N N
A -

128°44'

Fig. I1-6. Schematic diagram of the gill net straight-line and

SCUBA point (@) for recapluring sowing cultured
scallops from December, 1996 to August, 1998.
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Fig. lI-4. Vertical distribution of water temperature at scallop

culture ground in Donghae.
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Fig. MM-5. Vertical distribution of water temperature and sal-
inity on the scallop sowing culture ground at
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1.4. 3F8+A 22 2 - W (chemical oxygen demand, COD)
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Fig. M-12. Chemical oxygen demand (COD) distribution at
surface and bottom layer at scallop culture

ground in Chumunjin from 1993 to 1997.
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Fig. M-13. Distribution of transparency (m) at scallop culture
ground in Kojin from 1991 to 1994.
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Fig. I-14. Distribution of transparency (m) at scallop culture

ground in Chumunjin from 1990 to 1998.
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Fig. M-15. Distribution of transparency (m) at scallop culture
ground in Donghae from 1991 to 1993.
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Table MM-1. Composition of sediments grain size on the sowing

culture grounds along the coastal area of East Sea.

Percent of sediment particles with diameter

Shell
Verueal frag Sand Clay
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TR L aE 20T G628 1192 080 005
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b TG H000 R0 B0 99.79 100,00
. L R T NS E AR R T (m
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Table M-2. Comparison of monthly growth of cultured scallops

and its condition factors

Month Sex Indiv. SL (mr)  SIH (xm) SW () TW (g) MW (g) CIF
Oct. 7 9 791124 768122 2234114 605763 222-28 0163710025
1992 Y 3 790828 7R0°34 219112 60063 21932 0160 0.011
Nov. ¥ ) 75540 732°35 196722 5HLY A4 2001424 0089 0 0.038

b 15 771043 7511439 204027 5100760 207029 0177 0.022
Dec. i 7 957435 925145 260123 1051103 407 - 43 0178 * 0.020
3 13 OR339 94938 2554114 104075 39031 0165 0.016
Jan. ¥ 3 999 - 30 971 35 270133 113696 425140 0.164 0.021
1993 & 11 G2 41 914 30 2580260 1050 6.7 1.0+ 36 0171 0.022
Feb. 7 17 1000 9.0 953 10.0 267 - 3.4 1238 231 47.0 - 9.8 01817 0.025
pA 12 1011 - 86 96.8 109 27731 1239311 47383 0177 * 0.031
Mar. it 11 G167 997053 2093020 12790180 5591660 0.202 0 0.012
) 19 91056 97157 27921 1149 186 19089 0.190 © 0.022
Apr. ¢ 11 1093 60 1048 6.1 293 1.5 151.9° 196 685 7.7 0201 0.015
3 17 105245 101234 295119 13657105 60155 0.193 * 0.011
May 7 17 109155 1066 5.1 305425 HME6 235 667191 0188 0.017
) 13 1069 7 18 1030108 299 1.7 1126 113 6131768 0135 - 0.012
Jun. it 1 1122071 1199 155 31622 169.0 - 229 74287 0187 " 0.011
& 25 10053176 1043149 30326 1187 231 61.0 97 0176 0.017
Jul. ¥ 12 113.0 7.7 10681 141 302118 1531208 576 11.2 0.161 - 0.037
5 18 112.1 080 110165 31.2 121 1569228 6447122 0.167 * 0.020
Aug. 7 18 1083 14 1060132 30327 1721 112 68454 0.197 1 0.017
& 12 109.1° 0.8 1073143 299 71695 0 1R2 63982 01821 0.018
Sep. 7 10 18K 5.0 1135454 34843 190.2 - 319 763 - 153 0.162 - 0.017
g 22 1152 056 1121 559 3230 1.6 1825321 61211241 0.162 - 0.016

Data are represented with mean ' SD, SL ; shell length,  SIT S shell height,
SW : shell width, TW : total weight, MW : meat weight, CI°; condition

factor.
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Table IM-3. Ratio between shell length (S1.) and shell height
(SH) of the scallop larvae

Mean + SD Ratio(SL/SH)

120.0 £ 0.00
134.8 1 3.01
112,11 2.68
152.1 1310
163.6 ~ 3.03
17240235
182.0 1 2.67
191.6 219
2024 541

271.6 1 1.83
2817 1424
293.0 7 0.00

300.0 = 0.00

1,134 0.000
1.16 7 0.0-41
117 10.056
1.16 - 0.043
LI 0.043
1.11 £ 0.038
1.12.10.032
1.12-.0.036
1.09 = 0.0-11
1.07 2.0.025
1.08 © 0.028
1.08 - 0.025
1.06 + 0.030
1.07 1 0.023
1.06 1 0.026
1.06 £ 0.018
1.05:0.019
1.0720.013
1.07 10.033

D-shaped veligers:s 120~ 160um SL., midsize veligers 160~ 220um SI.,
and Late-stage veliger; >220mm SI..

-9 -



he V8

G

Fig. M-27. Early development of the scallop larvae. A; ferti-
lized egg, B; 1st polar body stage, C; 4-cell stlage,
D; 8-stage, E; morula stage, I'; trochophore stage,
G; veliger stage, H; early D-shaped larva stage
(Bar = 100 /m).
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F

FFig. I1-28. Late development of the scallop larvae. A; D-shaped
larva, B; carly umbo stage larva, C; umbo stagce
larva, D; full-grown stage larva, E; attached larva,
I'; late attached spat (Bar = 100 m).
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Table M-4. Number of the scallop larvae occurrence during

spawning season at Chumunjin site

Density of veligers (ind,/m”)

1991 1992 1993 1994 199 1996 1997 1998

Date No. Date No. Date No. Date No. Date No. Date No. Date No. Date No.
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Fig. MM-30. Sea surface temperature estimated from infrared
images of NOAA-10, 12 and 14.
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Fig. M-31. Horizontal distribution of the scallop larvae in May
23 and 24, 1991 (ind./m°).
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Fig. MM-32. Horizontal distribution of scallop larvae on May 30
and June 16, 1996 in coastal area of Kojin,

Konghyunjin, Chumunjin and Kumjin (ind./m’).
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Fig. MM-34. Vertical distribution of the scallop larvae at J-3
line in June 15, 1994 (A) and June 16, 1996 (I3).

_717



O'

7 qlakol A aboldujel f ol A b e b 260 gm Vi el
g Q53 Aol eldh Ak N7k VIEY Table m 5 % Fig. 1M

358} 7u), Al slofel Al Abgte e oA vhg e b 260 @bl Ak

ooao] R8s /IS T995K S A Mol o WA= 10~20 m el 4
o122 W9] 92~129 Tl oF 4479101glat, A 4ol A&l 19968 5
6.8~ 11.4Co] 4] 47891, 2140 A&yl 199730 3 119 = 149004 395
ol srulal 1998ylell i A 11.8~145Col Al 43,791l 2L},

slad, apel ol Al Ayl fgel ol et A A2 199510 498 am/day
@13, 1096410 435 mn/day, 199751 6.00 an/day, 1998418 497 m/day it 4F
WO Fro) 1O 4y Aol whgkl

K LS AR LA B o o

3.5, A 58

.

29l o] A7 glokoll Al Al el Algvk A Wtk nis g, M-3641
20h 7V 160 um o sk el Ad KAy e 4% slarell 33.3-100%, 59 A
15.8~56.30 5L el malalalar, 581 F Al swelskodl el A /l]l
199480 51 19973 € 712 691 el 590 st s d )bl Ehe kA
2o910) 1993413 19968 W 1998y & 61 shazal 790 bR Al 7
4 160~220 me) Ao 49 shzel 0-66.7%, H¥ Shazel 35.7~55.1%
wo59el] FHAW vl pan 79 A Eds Ll 4= 1996
o && /) gke] 71aL alvlniir wel wivl argeaiel 19978 S vlel el
o] Eiuluh. 7hg 220 ym olAbel WlE AL 691 el A4 - 8LT% N S

79 A HE e 100600l 734009tk AR gigkel A WE e E e ¢

o wizs 8el 139000 FATAL.

- B PR R
FQl kel gl g1t



Table M-5. Duration of larval swimming stage estimated at

Chumunjin

Duration of swimming
Regression formula  Growth rate

Year stage (days)
of larval growth (gm/day) —— -
Field survey Calculated
1995 SL-4.979D +44.241 4.98 41 43.3
1996 SL=4.348D+52.196 4.35 46 47.8
1997 SL-5.9961)+31.386 6.00 37 38.1
1998 SL=5.822D)+32.171 582 39 39.1

* SL and D indicate shell length (¢m) and days, respectively.
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M-46. Various types of bivalve spatls attached on
collectors during 1993 and 1997 at Chumunjin.
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Table M-9. Growth of the scallop during the intermediate

culture at different stocking densities and
depths (October 30, 1992 and April 10, 1993)
Density
10 20 30 40 50 G0 8 100 150 200 300
Depth
Initial 1.76 1.73 1.77 1.70 1.71 1.69 1.71 1.78 1.73 1.73 1.68
10 5.73 5.61 5.64 5.33 5.04 4.97 4.81 4.64 4.28 4.16 3.51
15 5.77 5.48 5.54 5.38 5.16 5.13 4.91 4.82 4.41 4.33 3.68
20 5.64 5.43 5.38 5.26 5.21 5.06 4.72 4.76 4.42 4.11 3.31
25 5.69 5.46 5.03 5.17 5.02 4.96 4.70 4.56 4.21 4.01 3.59
30 5.61 5.16 3.99 5.08 4.96 4.94 4.74 4.76 4.14 3.98 3.21
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Fig. M-49. Number of abnormal and dcad shells in inter—
mediate culture of 100 ind./net density according
to depths.
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Fig. M-50. Photographs of abnormal shells during the inter-
mediate culture.
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Fig. M-51. Number of abnormal and dead shells in inter—
mediate culture of 15 m depth according Lo

stocking densilies.
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Fig. MM-53. Growth of shell height from July 1992 to June
1994 in hanging cultured scallop.
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from July 1992 to June 1994.
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Fig. M-59. Shell height and total weight increase of sowing

cultured scallops collected at Kisamun.
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at Kisamun.

126 -



[ SW=0.2017SH + 0.6252
R%=0.9742

[ SL=0.9334SH + 0.3243

30

Shell length (mm)
Shell width (mm)

—
n

200 120 :
180 | TW =4.0865¢"1°%H SWe = 2.6712¢"2016SH

160 R? = 0.9894 100 R’ = 0.9881
140
120
100 }
80 |
60 |
40 }
20 F

Shell weight (g)

Total weight (g)

100 . 40
% [sz 1.3899¢"-3486811

80 L  R?>=0.9628
70

(AMWV =0 m0.3449sl{
R’ = 0.9431

W
>
T

weight (g)

Meat weight (g)
Adductor muscle

0 L L ) 0 1 1 ,
6 8 10 12 6 8 10 12

Shell height (mm)

Fig. M-63. Relationships between shell height and shell length,
shell width, total weight, shell weight, meat weight
and adductor muscle weight of the sowing cultured

scallops at Kisamun.



Awslo] kA ¥ 19968 119 2390 whebal A gel AN by
o] zF3i(SIDO] dleh ZHAHSLITFe] AL SL=09334S11+0.3243 (R7=0.9988), 7}
o WE ZFE(SW)S SW=02017SH+06252 (R°=0.9742)011, 7hirell thgh A&
(TW)e TW=4.0865¢"""1 (R7=0.9894), 7tarol uvigh 7hg @ (SWe)x SWe=
26712”01051 (R%=09881),  zharel gt K& FOMW)L ,\em’:1.3899e°*""’“”
(R2=0.9628), 7itoll ulah 37 :% BAMW) S AMW=0.4648""""" (R*=0.943D)
oAt

e okekit v]Abi-oleke) whrreRAl Aol 1996%1 1191 239 A E

50,0007 o] o] 7 el Aol e, WESA, Wl e mARA

N
=

Table M-12 2 Fig. M-649F 72k A Sofe) 48 22
SEAWSEAlSl BEWIL 1020 143/hA /MR A, e F 0 25%le] R
199641 1291 1890 FAFo] A3 4241 238 mir Awraks sk Hu olF vl
64 m, WEULIT 134 6.270 A/m°, ol ¥ AT 240 midaydth. Hir §
151910] A ek 19974 490 2620013 =41 246 me 10~160° &l &
210 gz o s olEagom, Wwit4zlonyeel Hulliz 190 m(1.03
m/day)ia Ak 7H2v o, i 4241 1870 A/m ek, Wik §- 2709] 0]
Avbet 199733 89 239l 44l 252 m it 10~1407 Rl AT
gwa osfo]  wriH s, Aoyl iz 330 m(0.92
m/day)d o, WEVLLT 260 L9 A/m = sobAd. Wi §- 36190
Axsk 19973 119 229leli= 4241 261 m Y322 340~190° wWael
gzo] A WAL, waAdozREe Al 360 m066 m/day)ol,
wywnis 140080 A/m R vl S srebd . Wit F 5149l0] A ek 1998
490 23903 4 267 m H<t9 90~180° wWakel Al b u Lo, 1997v

119 2796) 2ARS A dup e Jrow Aol 13 viepstl o, Wi

- 128 -



Table IM-12. Migration distance of the scallops in sowing

culture
Maximum
) ) ] Mean
Depth  Duration  Migration ) migration
Date ) density
(m) per day  distance(m) . o distance per
(ind./m”)
dav(m)
Nov. 23, 1996 225 0 0 1024 14.3 0
Dec. 18~ _ . .
X 23.8 25 64 13.41L6.2 2.40
Dec. 20, 1996
Apr. 23~ _ .
. 24.6 151 190 42118 1.03
Apr. 26, 1997
Aug. 20~
25.2 270 330 26119 0.92
Aug. 23, 1997
Nov. 19~ . .
26.1 361 360 144108 0.66
Nov. 22, 1997
Apr. 21~ . . )
26.7 514 420 0.31£0.22 0.39

Apr. 23, 1998
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Fig.

I -67.

oG

Underwater photographs showing estimation of the
favorable scallop habitate for sowing culture. A~B, high
density of the scallops in a quadrate indicating a
favorable condition for the culture. C~H, Scallops placed
on rocky arca and exhibition dead shells in a quadrate
suggesting not a suitable environment for the sowing
culture.
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RUSSIA

Pacific Ocean

Fig. V-1. A schematic diagram of the East Sea water circulation
(after Uda, 1934). LC; Liman Current; NKCC, North
Korean Cold Current; EKWC, East Korean Warm Current,
NB, Nearshore Branch.
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W AAA] AR e Fe AN~EE BE AL ko 7 iy

olul, FF~ AL 5 kn olUl, FE~AHH AL 4 kn o]Ul7t Hger A
O gheks w7t 474 el Ao R Y 2~3 kn ro] 24

30~40 m sielo it Hrlylv) A AR RE M g2 e gz

’3.
'-' I-A
‘ o
o
e
oX
i

Aol
=

E el BANSE RIS, ARAY) o E 5 2l

A itel el B seeld BEREs) b
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gE ool Ee WLE Ho FAREY odH o] UEhEy. 53, ARl
muol A At FAo] NAHFE FA ] Z7 a7 o9 =2 19894
HAx FAAR weo fAREe) 19959 o Fo| FAUEI F FolH HolA
bl &z ool F.di A wid A By st whEsd Frbskal

. oleld A4S Bipel A Ake Fa sheel vz FekA A4 A

Qo] Z7bshA @v] WEo R FAFG, wiw, Ty s R3Sl o
galele gAle ojakg AA WS Wuk ofyel, el A4 Rufe] o]
sjulalo] B Fado] ua) HARE Qv aA swotvh a2 o Fek A8
g @rleiu)e] sk Ala} wpehal 2o ols) A uiFel muf xglo] A
ao] 7hstel BR s Ao datshE fAw Buk AbA kel o
ol AA ZF7hatal A7) WO A,

9E e 4 dActe] FAEY W 0~ 48470 A /m’ % Saroma® 2] 150074

b S

e

A /m*(Maru, 1985a), Mutsugte] 1,000~500074 #l/m’(Ito et al., 1988)°l w3
A He 2Fow GAd od AL §7o] oitel] Wi #esiry. ¥
1} 19954 o] Foli= A4 dActelAel 4 urAo] wheAl Frhshal S
el sf g7do] s Atk

Mo emzel Ha A AAY ¥AE Boli-d, AE Funkattelld A
B e EafAdel 50714 /m’e
10070 A/m*e o 211970 A2 RISFATFOKE, 1994). weba 1he) A7l
wy MRS mele A9 AR RAURi 249 kel ¢ 500~ 1,0007H A

7} AEs Roz BuEw olw LFHE Asadel FEFL s A

"i_.
£
2
jof
N

100 g o 22 68470 A,

o

=

o 7robsty etE 50~ 10070 A/m’ ulsjopd b g slo.s Azkuw, 30071 A
/m® ol abe] W fAZAS AurldMe HA FALS xste] Ade A
o A 7)7] gl sl Mmel AAAe] etAe Aow I
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vhepyieh gha, ol o] Mutsuvb: 49 = Hd AV 7F 49 sk 5 =
72(Kanno, 1970)0.32 7491 oAotol] wlal whizsr A vhepoby, X Eaji F
kol Saromadol A= 69 FEHEH 7Y T (Mary, 1985a)0. % 79l AAgho
ulal Aa §-2A) 717 SeAl vbebdaL Qduh o] ® Kol el Ak i LE
noqdekel wja) Frleu] A A7 A Adeldks b 4 Stk frejvt
Aol SRR i S wstel whep Mgk WES Hoy, B3] 514

221el s frAlel HEAV) Y whE Al e ubH A2 7)o g
DA dhebubs S Bl

ubeha zhg 220 gm ool e] Ul FA HENILE X fFAe] AW N3 v

A7) Bae] A4 qlgke 4R del 199641 591 2590 ~ 79 15910l aL

G142 sl 199790 59 109 ~69 30900l ALk, Frel FEA ke A%

91 &2l 199651 - 59 2891 ~79 15% o] ))ar, SraE &Rl 1997 5910

1591, 314=- )l 19978 & 56U ~691 109151 2o whit - EA V] 7} v

golerol el fAFHe gaee Py A Wob Fyel WEFel X
ool wheh vl g Wit Ao Ao AR o/l S FA B
of ¥ha Fvlxolii wil gulat yhiel etxlth s AR
elofebti AgAIISE YEWIAL £ Aol o, 249 kel fF 4w
Wb %O S uAlE skt A Ee wtel Ad vhpow FAs

of U/ILh el shubshar Vol el whaldo] we o]l ol s 5010

B9 ol AN~ BB, el FF~ TR, we 7 A Golu. @
A, sk QUAE AN Ak gY wielAel FAY Frh xAE w2
Aglol ola) Wekshiz Aol WAl 24 AN S vIA fAe) v
B S QoE FAEY, 3F AAAA AAAN s sde g
o1% QehAbA s Ao oARh webA Al BRAYL wel7l A
e olgoluhi: 40 WA FUs HEES Foh Musli A 4
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o] A=< AoR Fuhyv)
7+l Sloko Al fAle] F MALFZHL 10~25 m Wi, Aol v vt
ol Saroma® oAl Wae G F R¥E 549 5~15 m(Maru, 1985b)2t Y]
wahd elajadel gl Agre] fAN F=Fol v 7
Pu e Ayl A4 e oF 80 ymoll wEh, ol F Zh 120 gme] A
d 7bed DY Ko s zbA el WA 89Tl of 273 &8
¥ tH(Yamamoto, 1943). Maru(1985a)i= 19678 1972x1714) S
SaromaZ ol REgaAe 19 AgwS 3263 m/day(Hit 5.1 gme} S+
31, Thompson et al.(1985)% 4.3 m/dayet stdut. o] <l-toll A 19954 4-H

1998 7FA] 47 eler R &Fael 12 AP EFs F4Hs 44-~6.0 m/day(5.3

riQ

u/day)i Saroma®. ot Aol wgakdond, 142 sfell Aol whgryy 4
ot oa Ao Aol f A Aol AL ¥ Saromas WU w4 3
e 49 dgro]l A 9)iie]l g rojuhli Lgkelipol oJstow HA A
719 545 E 79 A E 4290] Saromad WU A bl ] Aol A
of Mo ol yEo]l K3 osie) H A4S Holv] wfitdd o FHx
v}, 49 AgrelA frabel Wbk sl 7h 260 7k Al A dekin /1t
o 39~46A(H 3t 422¢D) i Saroma® (Maru, 1985a)°] 28 ~561 (3 vt 36.42)
woelokell A 65w ey 3 % sl i Wl ol wete] 0.3~04 mm =
vl w) EHA}ir 518 Lol A& Iceland 1Y), Chlamys islandica(Skreslet
and Brun, 1969; Wallace, 1982; Sundet, 1988) o ulaj] °F 6%o] ] AR %3
Ao vhebyk)

FAZE 27 Yyron Bof Aol WA glas sfel wheh Aozt AA o
Bt odvh 29 ddetel Ay A 4rg-o] A FE i Aol AF 2~38]8 WA
47F Wi, ageo) AFxH: Avlel: 1~28 5 HAduh crejy arged
W WA B 57} MG 2] vbAekr Aol Aule] Aol g sk

s, Aol A A Aol zZhel ulgh 7hare)l u(Table. M-3)i= 2+
130~139 gmoll A 1.1601¢ 7o)l z}&F 200~209 mol A 1.09, 773 280~289 um
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ol 1058 4% A E 7he] Weh zhie] ulgo] Zivh 27 FAL
D& - v E o dulis Bolgrt Hga 4 ugo] Haso] A& )
74 BHiE Bl Maru(1972)7F Saroma® ol Al zA}e ul ¢ 1.06~1.20 ¥ 9
ok vlZratlar, e st frAe ulg(uE)de 2 Ajolvh vk whekA
o] #}itiz Bower and Meyer(1990)e] 4 214 Wb} shA 27beju) o] & A
W

FATI) AFTA S 08 o f4e] 3 FdEs wpe 54 2w

ke FAel ool g TeF fae] s de) Adn ol Y

Shiz Zlolul, Al ALY S1eh b4 BAF WWO Aolo] RIS f A4S 8

§ahis Zlolvl, A AT B8 T sl 98 rpot pA g

(&3

dol wRd 4 HRLSIRNN B RAS Y 5o @ 2 "4

>
ol

&, A7) e

& ool S o Ael A K al R e 20070 A)

ol e StREE 4 9liz Vo] sl L8], fARE V) Ay fede R
AN kel &4 ool i Feddl, Mivle]l 71 8e monofilament '4AF

‘Yol Yol Al A BEd 4 s slo] Eou} ko
S3a Wellsl A s 9F ® vk Thorarinsdottir, 1991).

elafedel $-2f e Faike: Frkeul Ao By izl s xAxi §
gol diwkel ula) wh- Hrejsiul. whebA AAARE 9ek 2o A7)}
rAEE g W we) AR vhd A welels gl

g2l qAgkell Al rheju] Aufe] IV 59 AaERE 79 Ao, F
FAAE 5 FENE 69 dholdnk frelu 3 R ANV 5283 S A9
47 B el whet sy 2 Aol vk izl R Al EH Vo) A4S mo)
1993612 p Aol 27)3be] 591 189 ~89) 140 7b & w9 21951, B2 HA

1t 691591 ~791 1091 Abolol Wbyl RALEA O] 3148wl 19974 &
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% A7 59 109 ~69 159 Afolw FAAVIZE mEEA ue @
ael qlerol A A7l R ARE WMERYE AvHow 49 2594E 59 159

o] 5% wel, 59 15914 59 319 A% 15%, 69 1

OS:

Aol WA A
ool Al 631 102 %ol 20%, 69 109614 64 209 A5l 35%, 6% 209
A 69 302 AFol 209, 7H 1A 7% 10% 5ol 3= 5% ulele] frAel

w3k,
Wepa 79 Ackel A Auvlel ¥4 Hs 58 1590 ~69 109 Aol 7t A
gar pow @rslizd, AuN A A7 49 sk -5 B A el

wbi= apolzb v}, crefud Fiteli: AuEd wWavh Wil AaL el aj 1 @]
RS oy 9 @A W Abwkvel o fAdel wH, A5EA,
Aarel % A M AEe Su % s el REe FoluA vyl el
Ao P AAHE o FEkiz sle] Agstth

seo] it AR Aeis £4 15 m FFelAl 12~ 14Tl el
Zoro], HHMELL13C AFH B2 170 ool A Aol A B
obd Uk, ¥l 199241 691 1490 29 HGvkel iyl qickel A AR X
Az 422 15 m 29 vl Al 7Hd 280 ume) =7 Y-z Aol
Ay o wol 79l ool elsfdel el XA F4 171 260~ 280
um A& s A zbyivl, o] 9l e Aol &V EHALvIQL 260 pumel
vl s A= A5, Mutsuilel 280~320 um(Ventilla, 1982)0) sy A7} &
obrb. o] H o] ulste] witg]olite]l Chlamys islandicaz 40 m
5MZ wprto iy 2-10 m FEAA 4 A sglva Kastlou
(Thorarinsdottir, 1991), ©] ¢17tel A= 30 m =415 VoS8 5~20 m 4
Zol A Rabwl sl mohth weba] Au) HE HgEe npe) A -gx At

B 9ok 12~25 m &, Wil A ~akA

1Iow
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w A fe0] Be 6AYEH TH shEtA MR 4R mol, o)

5
st 8o Aol elAthrl 99 4% o FRH gusl el

btk M) LA wue A4S F4 FE RH A7)0 AFLe] 449
5 FPa, ALY £ opdon], £3W 4GS A5eslol HEA

N, mFeslelt AFelA Aol Fh webd £ Mw Ry Aol
e

gt ~79 Aeol AuF 8Y AE7hA Bzl 3 e V)R A dsh,
Mutsu®toll A= 49 sl ~5¢ Awod Aus 24 " 79 Aa7hA 7ha
2~10 mm, & modei= 4 mn% R 313A T (Ventilla, 1982). =52 ¢t 59 st
ol Mgk % 79 FE7bA Zbar 1.3~12.0 me, Her 41 mni Mutsu¥hah A
AbeRl o u, SaromaZol ulshA] iz mhgkuh ol sjeid A gabolix ulaH
Haal el MutsuRt 23 Fa Al7]7F 9 Agte] ws) 10 Al mhiL
aL, A wht Srolyt Auvlel A A sl A A vh c1df) dpol A o] o
¥ ¢ 7] 5, Saroma®(Maru, 1985b)2} 491z =) 42 A7) 6% 8}
@~T7H TeoR scomA B v v diito s Aziyivh webM R
A Aol Al Auff Ko =2 5% 209 ~6¢Y 309 Afolol] ] &7

2)a glo] 749l gl au A7)y AR = s A ity

92
jab]
=
5
=
ke
<
o

whi2 510 Mutsu@hell v]sA] 3= oFgh 32 sloi Grlyliv
d Actell A Aajo] )i 2~33] 2 veldhar dsdl, SN 74
ol os szt i R ek sl AE ) Aol A Fol oA, FIHKA
FTHEo Aol vrolA = A9 v wrEbA] AU H9)e F7] AR

Hupss 27 S did o Feleki: Aol matAolt
AH 7] ol Al K2 xufjo] AFEFL 119 o] F 7hA A neolzd, o
7 Ao o gk gl (Maru, 1985a)3 H7EAbE] o) M AR H wol Ak
of N, theki-Aol whE XA 8o ofsto] ot HAMAZF G7hsly] uhiloluh,
Mutsu¥H(Ventilla, 1982)ol A o]  firvigd s FEzhge 1978 35t
79,6600 A & #FHdl FAeEe- 13500070 2 451, 1980+ o 33 60070 Al & 1 5138}



igleh o] elyolA 4 Acke] AmIF A AsE Yd 18~531470 4

24 A Holi Rol Frketi, nae ol Gasted, % Al o
g 2 aolE noln, dlofo] WML Aol Binuh: F .M ¥
Hapol @A Zrbeha otk Mutsuwtel A% ARG AH RAFE 3
58 FAF7E 1004 A/m* e A G A P HEE 150004 Y 1A
Seow wil vk wepd #Hue A pHEe k
ArE Foltd To AWD ALY % F vk olud FEolA B

el Fao] 43t

_1_1.,

29 Aol A e Ay AALE e Auvd A FAFE 500~

N
N
o
2
lo
(]
2
2

'
O
2o
o
N
N

g AAcle]l FE A, %Hel v o

.\—

- H]

A e i Gol SRR el AR FH MBS T 5EuE

A, BAAA el ele) A dol Al BE AAeh A1Fu W ol
o ge w58, F0SAe) AYSe LG ol Tl 4%
pogEgl 2 gee wHd, AgEd 8 Aol whuldl 3HA

(Imai, 1977; Ventilla, 1982)%, giant scallop, Placopecten magellanicus
(Parsons and Dadswell, 1992) % 2 5%Fx(Rodhouse et al., 1984)% £ 4
2 ZAFAANE vt vk ge 2uRFlA AgEe WEe kg o
o} e A7 Ao (Kirby-Smith and Barber, 1974; Rodhouse et al,

1981; MacDonald and Thompson, 1985 Wilson, 1987) 3], 31 =8 ¢]

g AE At AR o] A FEitel stressell 71Q1E

of A7 ik FUHHA o ¥ dAFOR AT Fi) AV A @

1o

e zhil 5~6 cm, Anlde]l A 6~7 com W], vpebal FAHAELE 3~5 cm

ENSA V7 F Aae) A Saromadol A= 19871 99 E 19884 4



H7kA el Qb Aol 0.122 mm/day i B 31EFI VR L KT A S 1980a).

701'

A1992:d 109 309 o1 Al $ 1993 49 109 7bA] 80 % 507) o) i 7}

Aol T 7IHE FEUES] WE A} 4FLE 10 m 3l

dg

L5 em o, A7t AHE 0.207 mn/day i Saroma® ol vs] A Aol il
FRXIL, S0RATA = BAAE EaR ALE Abestdy Sy F8u 100
WA ol A 3= 0.178 mm/day, 7F3L 5 cm o]8bi Mopd 8 Eu) A} go] oY,
T8N 20070 A el A= 0.419 mn/day, 7l 4 em A9l E wpelal oFAj g o v
Ab-g-o] of ¢ 9l

webd AW FUSA 80 10~50/0 A2k it zbal 5 em o] Abo.

wogetel B Fan A bsstdona, AAAS elg F0

H
o
ox

H *

-l
N
I
oo
:

A= 527 Al (Pearl net, 35%35 em)oll A= 250 1~2 em 217)
ol 30~4070H A%, webay A EFig. D-40)0 A3 7har 15~25 em =1
71l 40~6070 A1 A57F AA s Ao o7 7} gyl npvhA kg &
A 8N AR o] o) A ESI AAAS s W [AFEz)
T 80~10070 A, el A el i 100~ 15070 AF s HHe Ao
ol 71 zlv}, Zrefvl 428l 20070 A 9] W F A Aol i g Yahis Wi
Arbel s b o]l 11~27/M A& A F7hel oy, olu) v u)it =)
G W b Al A Fuir AR Aol AR R A EEk] o

Aol i AAS ) Wiel FG A 4R

o = 1"
150 WA Z2ahsbAl 0 Zlo] £& Zoir Ak (Table IV-1).
TS 12 F Aslel AR ge 199 290 weral 39 49l )

Sebsbe, $5W 44 10~15 m FEelA E%3 25 m ol el Az
Aol Wobxi: Now mol FN&A A FAUFS HENTE 580 u
inovlel g ol A We 10~15 m 3ol FAsE FAAAE Ao
Ao A7HAT. FASY o4 AP ag o] X&¥: 8% o] ¥
o3z Alwy) el Aol A ygol AA Astdl Web ofel HAbAbeldl o3

Aol srvliis yzbyl A ufel] ojs) AiLv] Wire) F7lo] ofsful s Ayl

!
—
Ul
3

1}



Table IN-1. Optimal culture conditions for intermediate

culture of scallop at Kangwon province

No. of Size of
Stocking Weight Net mesh
Date Operation shells per  scallop
method (g) size(mm)
net or rope  (cm)

mid Jul.~ beginning of pearl net  200~300 05~1.0 2~3
early Aug.  intermediate (35%35 cm)
(Ist sorting) culture
mid Sep.  intermcdiate " 30~40 10~20 02~12 5
~ culture (80~100")
mid Oct.
(2nd sorting) plastic net  40~60 15~25 05-~21 7
(45% 45 ¢m) (100~1507)
Mar. hanging  lantern net  10~13 5~6 18~30 20
~ and sowing
May culture
(Ist sorting) multi ear 450~ 600 6~7 30~45
-suspended
Oct.~Nov. sowing 10shells 3~5  34~179
(2nd sorting) culture /m’

lantern net 10~13 7~8 45~65

L R— .
For sowing culture
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ool ol gl o) AAMAZE Frbsteh web FEA o)A 7ha 05~
1.0 em Wiele] /MAl7F 50% Aol mwbshiz 8948 109 54 ol Holl i)
iAol @bl Ao FekE, FS AN Rgd & Al g o
rarsko] A AlEk: o] mpgkA st f-w] kel F9- i) kol A ) )

A ool Yslriel uls) AA ol xufe] Zv] Aol ulaF whilv)
mitoll A oo Au F S F B FA A ¥ Lol @
ujgo] 49w Zloi My frefud #Hito)is ¥ Frtel whit waixd w4
o Ay A o] A u yateFe] v Zrhy)ar Qlo), marv] el A A #ho)
Astsl ol wrbabe] GOl s A Al o)sk Tlaliz Wit gk Al 7)o RS U
£ &atel vo] H Aol Z7HThorarinsdottir, 19913}, wpebs F&4 o 0

G ol kAl 8ol 1a alglat 109el 24k @Foil 2afdl AN A AE:

Aol s HAAZIL6L FFEu A vheE A e B dabe &9 &
Ol Wkl o it A zl¥ Y

G2l vhel o Falictel A ghrkejue] kAo S Al A FAJol ol o] iof
Aar Auh Crely A el A, vl A Ak s el 2 g
o ytul o] olelg Fon AAAES
S50 Qe o] Aol AF B ol e AS AdEy] ske] 424
20 moll A 17°C o)ale] AFait o] 8t Ffo] AFalin 7Y dzel Mok
o2& AAstA oy, A delel HAL A Ao gUduk wpeia 5=0-0]
S A gt o] &8t G142V 8~9€ S AlejEhais AT MAEA o] 4o
Zlosn dekuglel, MacDonard(1986)9F Parsons and Dadswell(1992)1+
giant 7Fe Y], Placopecten magellanicusi= Wpe}ekAdol wste] 423

Ao el W owiivkar maskglul o] Atel ML Ao it Fel vhedh a1

190 ZFaL 10~12 em, AE 130~200 go it AFski: di- Hiu 5 2049,
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wory vigtomuri: g AL ARWAR, whehA Aol olF Fah &

Q71 AL F 30l waiM sz et Aate] el A dER gbel
Aol Azket 2 A saL Yok LI WA oAV 3 kA By Y
FoR FoVIMe ARRYE FeAZA HAVIE A AR g 5

whebA A Aal EFEAV]E eld )] AF R oA 13 fFS 349

o, A AASH ol gybeli 1% 28 WAL 99 shaolA 1Al AL
mghel iz B 7hge) o)A Rare]l mashu Loy Agel R AN A

Ao Ayl Habo] L g ujAy RAARL o) &g wafsto] v
olo] o] &A1Y 7FAA] 7] 7l W (Paul and Davice, 1986; Wildish and Saulnieer,

1993) Y2444 xpalo] viol S ofup gajste] A AL sy pulFel

e

wel A &S A s A 71U (Wallace and Reisnes, 1985). Szolirell #j ol 4-%a}

o] ulafir Fi= Fa S HALe Auvlel Mis Tubularia larvnx®t Obelia

—~0

gelatinosa?t A Eolul, ApSelis  AFENEA L Hiatella arctica?t ¢4 E

(Michel et al., 1990)0.i2 wiLx 50 glu}, o] ¢lqtol Al gl APy of A4

woargro]l Ao AR Xl WFEYFA(Widman and Rhodes, 1991)7F & -
Aapo] wrrelule]l Al gy Aol i @S wlH G olS Wk opuuh el
Ml i 79813 A9 wob % ololl wE WAl o7 vl sth

gajel glsielol A AAnlso] A e shiizk Fai falel A& oML

o] e Ao WAk W, AL FA:

-t -
°
o
N
—ts
o
-
o
o
>
2

ofaf wolZAe et & Qovd, /G A AN Ha g gelit A
A wob shzio] Aza Welm xpelaa ol A, WA AH, F
Mol M AwA ddel wlal Rmelrl. e, Fue hAHen #H8I 4
olo] wrelm A AabAol ol Aol & Ao AGHY) Wiel G ¥
siatol Aol Hnete] 4 szl By,

Goba) del od e 49 Aol ¥, e A 2slel F A%

A7) debwrh el 7 w3 Al 2-59 Aboli Wi AYUe



0.43 cm ol ol aL, 5159711 8~9¥ o= At Aol 016 mz %
ARAT7E 10~1290 Abole] 748 Aol A& 5 Qo
1~24 A7kejule] Q1zb 7t A we Saroma@ol M= 6¥ 3 790 0.2
2~0.33 mn/day, 9 ¥ 10910 0.16~0.29 mn/day = A go] £& whi, 129 g
olir 8l 317k413= 0.01 mn/day, 49S -0.03 mn/day A Solliz 719 A o] W
= Ao WSS o (L KE A% Y, 1989a.), Funkattol M= 593 690
0.07 mn/day, 8%l 0.17 mn/day, 9€°l 0.03 mn/day, 10€ol 0.24 mn/day 129
0.05 mn/day, ©li78 1~3¢1ell 0.16 mn/day i X318} TR K #1555 13 ok 6
1990). & I kol A zhare] 27 AJxbare g9 (.12 mm/day, 9€l 0.03 mm
/day, 10%1 0.15 mn/day, 129 0.23 mn/day, ©]373) 19 0.07 mn/day, 39 0.16
mn/day . Funka®babi= Ae] 728 A4S Helil Saromad Bl o} i o)
ol stont 11¢lel A oliis) 4917k %3 A o] WEs| Wt} ol¢ls ¢l
O Rl AREY o FHe] sigR-0ir Aol olgyl whel Xeo) 42°0] 319)y:
AR Saroma® iz o § He) A& 24 8o) vhrpihar, A golis 14T o)a}
o] Ao ¥ 7] wjitolgtar A zh¥iv),
d g

Agdel T7H: 7 4t gol Fx b AU} R bR 28w, @ 4

G0 29146 Farol ShNIY) AAbskel Abdk 491 49l6] H 5ol o)1l 7]

& AL 1090 Fdo) F71Y] A Aste] 12974 FFo] Ak elom,
Be 3t 9%el Sgevleli: Y ok S gkt Wt EEe YA} A

ol wbehel 498 29l vlE) 35%, 3¢el Ml A 17%9] F7HE wela Q)
of XFY o F Fek AV HEG T Ao o2 39 FaolAM 49
el AbRbyl ARl Eehebiz slo] AAFo, 348719 893 99 A
Ha7h wshol TG Zrbh el ANEAY KA} wefste] FahA v R
TOAREA getu @b, dzh SR Sk abeel g ATt A
T 4~5"el ws 89l wropxlom  [1~129e] thA F7tatal, o &
A7 S 239l Foh &b vl @ g A v why)

@& R
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o) % mol Y AtelA Fah Absd AAHA ANE A3 10~12 en, A
o 130~200 g2 FA% W ARZYE 20~-84¢c] 2aAd =@ 2
12 e o, AFF 200 g olel WY AsE FaT Aol Y 71l
Ars ol %olAe BE g7 FAel me Axls ARAE § %
Aele] oj@ gol AFH R A F WAY oluel W Fatshi el
W, #7wslel e & AL Aow drHAY

22w %2 Wallace and Reinsnes(1984, 1985)3= Chlamys islandica®) 55

2 A A 2 2~12 m F%° 40 m FIRUY w2 A AAste 9d
o owol wWo| o8 Ao zolg &HY. Rhodes and Widman(1980)2 2] &

TeagBERUE &L o)&EA  vddguar HAL st o1t Broom and

L‘l ™

Mason(1978)& Chlamvs opercularis® 7374 2eb M T Ee & 2o
s oJare wimthi st o] AFelA 43 Age aFvI]l 8~94
ot 20~25 m &, A4 129 ~ol 58 3¥H: 12~17 m FE oA
Kol Erow 5 m ite] AEL Aol srop F o viARE Wallace and
Reinsnes(1984, 19859 ®i1gbi= =bol7k sllch Hrtewlel A3 442 C

islandica®] W& QA el AE HaRe 53y gl dFL W

S

=131 Broom and Mason(1978)9] Zatel a1 x s dvh, #Hrrejuje] A5l A
15l 299 Yamamoto(1964)3 5~23C 2 atgluh. o ¢itel Al el q1gke]
K} 2=azol 10~30 m o S 1994¥19) 17.6~252TC % A 9jsk 3.0~
29T HA Feolxut 7 ok galdet A% F& 20T W
2o 302 oA A/ wFEFH Aoliz dAb7k wAELL d 53],

19979 5} o] mEeF Ao &k FZo] wwsiA Wi wf gl A
3

o
o

o2

¢

A7 dojuba itk weEkM #@AME Felvl SisM R el #%
el oFA Al T4eo] A&HE Aotz 20~25 m old FFoE FA
712 Yy #;AE Folil, AFE Aoz 12~17 m HreR A 4= O

0471 o] mrbHolw, ofwl Aol At waliz HAbel

z=g 99lo] ¥ 4 9lo.mi(Ventilla, 1982 Wildish et al., 1988) 4|4 ¢t +9

=] J > [e]
A8 4ge
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AgA oAl A HWER F8d Ao HGE i dWE Wols
2 tH(Widman and Rhodes, 1991). o] <A-tol Al af & ol

ok el A4S FEUE AR gk gl 0124 m/day, F&
W 1870 A E 0098 mn/day R WEVF =842 o] wokm, A A7 F
8 120 AA = Hrzbsr 1] oem W)Y AFEow F3 vhed RAR
gastg o, 8U% 16704 ool dt: Bitzhsl 103 e 4go] wobd
FEAC] ARt £&UEE HA: ek 59548 Zvkshd eun
10785 o] 8ol A 3= #HAFA 7L I3, -8 1670 A7) = AES ] 93.7%
o|Abo . 4rfWME 18~20/RAH 3 A9t MESo] FF AT wabA] A
& Skl o7 akAvle]l WES AEge FAN R FAe) AANE o

7} siME A AE 136 10~ 15708 WSlR g8k glo] wheya
it Az,

7. whera) 34
AR AelA e v G Fud vhdel ARHAY T4

of Wbel e ol fatel 2-3V%F AEAV R ARAA gy crel vy
PR

3
-‘"{‘J

Fol A @algel Frleule Aqe Fea) gie
Shfrk -, shi, A AR, Mol 4, A5,

ojs) WP JFL Wiz Ao deld ov], F A AN A

g4 T A gl

rk}'

Abel A AL 19916 o] 7 rheke] A Ey o] Ao] Alzn]v] o] M7k iz ]lo]

Fol wre e

w AR ofyh g HolidHol o) Aol o] FojAM, i, 7HE

AR AdHor AE Zaasie]l W 2 (Thompson and Nichol, 1988)
olgt ulAMzire] o]l&w7l A 9 }(MacDonald and Thompson,
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o) 918 olulehn, viol kel ol@ A A7 ok Aueldel FuH
S lol AU o] & JEE v Ao FAHsHAHWildish et
al., 1988).
o) 1ol iz 1} o Ao oW 7ol sAelA A A Al

G MAENE Fen 54, 47,

iz

&5, A e Lo Ea 3ol
11 1 0O o [¢ —

-2 44 15~30 m FFo] A2 &l
19961 AF 6.14~18947C, L8l 1997%1-8 6.43~20.12°C 3% A %ol
Hekek 10~15C 9 7]7kol FahAl Aol uls) A vhepwkar, SraP-7]9l o
FHAE Aol o)foj At npebA dAel od = Al ek Fd A

gol 39E 790 Atole] WaIHW 109%E 1291 714 dol Felshed

-t

vk e Aok vt PG 4
A
s

Thompson and Nichol(1988) ¥} <1 2] ¥l ck, 19954 691 =irvlo] 17709 44
319968 119 2390 Myl o) Ayl Aol AL o2 Al ZhaL 534 cmell A
Mgl 315719 o) Aubel 1998y 29 2290 FARAL Hef 7hh 1001 em, A%
W 11110 g, dF S 1286 goit AdiFaviel avtsbivh frvjup Afu b
B Ao R HatzhbA e /e 270 ¢e] sguo] il Aol wslo] i

AW AL o] oAl A AATE HEE § 2590 s Hu ol E ALYt

i

64 m, 15121 Aol 190 m, 5149 Aol 420 m& v WA et o] F & gHel g
2lo Wildish et al.(1988)0] #1 5 @ ofghgol olat ol &4 el

s AL oy, vt gtso s dlafifoldkls 5C olste) npe A4

of
o

P

|

of A71 wdulo] Aol AU, Vol gel Fipsh oFol frah FA
d ohite gele] Qis sow A7

24 gl A ARl o9 o AR vt U AR SRl gu

1o

[e3

B3 3 6(0.125~0.240 mm)7F 50% ol o it S1zabvh arg Al|A 2 (fine
sand)ol™, Autwigo] Ao #Hubslsr vhukdt wef e el &iio] HjuwH

< -

qo gol A Fi AAeks QAU ohebd A4 orel A wke A g A

[e]
-
X
L
rlo
jias

N

FL(100 mm)©] 30% o)slo] Aty xbzb mis ufjzhglo] Wi
S0 o] o1 AL Qi o]k HA(SF, 19948 W AAN-S 1B
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om, 93w oleldh sl i MY o F ulw MAbz urAlsto] My

Av7b 7)ol VA erban glel i, vizhEel 4wl R s o,

l-f7b wsixar vk, Afuputel] Al Alehis giant ZFelulsr fEo] whe ol wh
b 4 gol Ay o] (Wildish at al., 1987), Wolel Az %M1 3 em/sec v ytel
Aizo71el glar, 3~6 am/sec®] WRlAlA b ES AH HLir dirhdlon
6~30 cm/secoll 3= a0 wheb Aol wep 4] FH &HL7) 7FAske] 30 em/secol
2i= o] ytv) ol Fofizthal s UH(Wildish and Saulnier, 1993). ©] 91 --of 4]
AR ol Al g ahrE T pARs A mpvbie]l Waf 42 8B4 em/secil <1 E]
vl otglo]l Wildish and Saulnier (1993)e] 2uhe}l uj =8}l oy fFF:0] Lhal
QA ¥ ol Al A Aol 18] xokar, ol Al g abvh H L AR QI wpil
wlel wat fF4o] 193 em/see ol o il Al vpElL) Mg o] o] gt
gielu] 2 ohoky,

gyl el A2 s olel Al el Whako il s
) e S Wo)l sk ubeko R gk A ki gf Aol W wlehis o
7 we v (MacDonald and Bajdik, 1992), §149=¢ 28 o] s.irel o0 g
o st ga] UuHCaddy, 1963). o] d-to AL #HLg] o] 21 g wpv} 2141 % 4
woWbE gl VAR QAQbel A i Aok shAgRE el ol wrako . s ik
Oowolu wpnink ik o el el F7lo] gl ufoll i el f-Ael A kil
-t el A 7E Earys X0 wsake] Wi wEko s olyelA A slo] 4

Askadvhig. V-2 M) "z AR b vi-g- ek ARl Kef £yl

rol Azl qigkol i Aol e wal Wi apziolul wizhAs A %)
dpriel ole) whelel WaAn kel ol @AMl elar, olie] Hrkelu] Wul of
ek A, A A el AabEl 2 RiEE ot el Yuivli: @l 4le

i alglul,
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Water current

Exhalant current

Fig. IV 2. Diagram illustrating the settlement direction of scallops

which was same direction with the boltom water current.
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Fig. IV-3. Illustration of an ideal and a bad habitat for the sowing

scallops. A, a suitable habitat with proper sediment type,
fine sand and not really strong bottom current. B, an
unfavorable habitat for the scallops where deeped ripples

are formed by strong current..

- 165 -



Aol gk ol el AL elgkel At M 5149 A F 4
Mol Ao el 420 mAA olgaid ot wiitel ALz 80% o) el

W7 200 moolulell Al o Bl ol ek MY R vleli {A% RG

1= 4eale) zl o olslal ol akis AMAZE @tot 44 30 m Fatel A v A
Falo] wre o olmsklan, AHFel F W¥ S 22-27 melfiy
wak Fvbeu)e] W34S obv) 9lstel 5 m Zlol (hA o 4241 80 m 7}

2] Gapdo] o)dk o] #l A Eo Al 424 15 m o1&k, 1h m o)l AmAlel A

A4 9 Aon wel, 49 A Qgkel Al Houlule] WAl gl

1= P y O 1~ -
5o odlelee FAEiv uheba el K@ 441 VAR kel i 25~

o8 m lsjolul Aojel ulit A A Aol abeld Aol shubu)/] whirel b

Fip A Fol Al wvl WFE 102 0 143 Al/m7, 27090 Wb Folli:

D6 A/m’ i shob Ak Wb it vububch ) oAl A

1ooelx Nsjni Qdlel 213 lha'd 50,000 ~60,00078 A (5~ 678 A/mY) qrdoln)

Garel 75t Apubalel g A elad o] ojule wpalel flsjol A3z 1hatd

223k 100,000 71 = (1074 A /m°) o) Ao il wIniit ZvhAlA Rl ski slo] A4

,\

wpek Al ok adoll o) &l Ak ZslAl V)i 1994%) 6900 Alixlol 11/H9l At
F 19951 39 14906 Auylyl 410 A syl A skl vlgke] A it N
o870 o]l ¥ uki 19954 6%lol Auw F 17/0glel B akgk 1996%1 114
o30lo] MM ] A0 AN AR o it EabubA el v)gho]l 32/ el A8
Wb, whelb A EFah ) hos whEeky) Sjal iz SRS S /1% ZFal 4~6 em

elel Al 3-ARLA F 107080 oluhel MR Bhiz slo] A} A
15 m olskel #e group® F& ol AFel ANt olgt £ 8lv] whitel

(Silina, 1983, 1990), 7+ 8ol airsl Zufis 1191004 128 xbolo Mg

oz wbis Al 7han 3 em o)Akl FLvliE AbEate] AR srolol gk
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oc
gihd
A(ﬁu

Sz} vt Fafictol A gha)Al siaaiiiel wrkeiule] %A vE ure Qg
olflel o #itaell whit ofgfle] AHE A& Holal kY H o Al 5
= MRS dghdo] ¥a Qg BE, A HhEge) AAY dakg 9
Abel sl oF Al EF o Jfwro] A A V)l F v}

e I R B R B AT SR IS T L < R AR S e

T2 kel M

[‘ﬁo

it

Aol gogh 9123k Hed = S Aow dFKv] gite] o
ek A A, b S g s Al As okgoh g
FefiRbol A 2k A aLel ok FHvheiu] A AYhek(Table IV-2)2 A gl k2] o]
Ao AR 1980l 31 10° A 7E A AksIRLan, 1996K1 03 316,176 %
10'M A 5L A abiko] s17] Z7bsdony, «helafire] Mebgos nid el
ek G AAbED Table W-33F gho] 1991l A 2 6.240] A 4ky)
ol -, 1996x o3z 15853 it A Al Srkskl ot 1997 s Abell upit s g
ROOs1sEel Zual S bl Al edal A
vpeh Al g atol o) gk A Et e A bk (Table IV-3) 1994l 174 0] 23 A
el o] 1997 el 3193 okt S bRl o, Mool Hitata] e lelA
AL HLT abqtel o @ A FH e ojylfoi APl sty A sl
Sreluh kA AA el i o Yol offrolAal Qo] of&: Al Hu A
relo st Ay oS Wb oy, gl AW (Table V-0 244
Woajxpglel el Abeh¥l Ao Au) N-HiFo] F7hakir Qlo], Al xjue]
A el A vlofstan qlvk wekA S g s fviHon F
7RAIZI7] SYE AR bk A okl Shujrt drvhulshi, o] At tel] Al A
npeb A kA Aol gt MR V1S vhdste] H A gredel digre] Mg
o] o] o]} g AHoJr},

g, vkeulel FR S b sfEstel wel Axjue] b ol
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Sl Aow o s wiel Aol uls) FAME A Aol

Table IV-2. Annual scallop spat collection effort in Kangwon

province

Year 1089 1990 1991 1992 1993 1994 199 1996 1997

No. of spat collectors 3077 45,020 81,495 231,000 469,400 670,450 736544 587,970 720,000

(I_i)tl"g;; i'r’l":;f"mmmm 60 2290 13630 103950 220510 262750 15930 1214600 30,484

Mean number of spat

‘ 195 504 1672 4500 4890 3919 217 20608 423
settled /collector bag

Mean no. of inter-
mediate cultured spats/ 10 241 743 2836 1808 3435 201 5377 20.7
collector bag

No. of intermediale s G5t (5519 88T6 23026 148220 316176 18504
cultured spats( > 10" ind.)
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Table IV-3. Annual production of scallop in Kangwon

province
(unit @ mt)
Year 1991 1992 1993 1994 1995 1996 1997
Ilanging culture 6.2 63 200 588 1,000 1,585 931
Sowing culture - - i 17 233 267 319
Total l;roducti(m 6.2 v 63 200 605 1.231; 7 1,852 1,250

Table IV-4. Inputlting number of scallop spats for the

sowing culture in Kangwon province

Ycar 1991 1992 1993 1994 1995 1996 1997

Number of scallop 2,885 36,807 60,410 65,010 181,235 107,539 66,698
spat( x 10

Sowing arca(ha) 48 686 299 652 1350 1,194 690

Note : Shell height of scallop spat 3~5 cm
Density @ 5~10 individuals per square meter.
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il o] WitHE sAgWMBel @ LwFA vl aiel Frews ]
of HAB7 obahi: A% W s g 9 el 28 A, o
S olojAi lo] Hbalal glond, el &8k WHAEN WA
walApde) AAtel we el s@stet A AFL AFEL Qo =R
Qe 4o A ola wWH ¥ @A

o]
gl wul ofuel waletel AAsH: Ay Suly olFirel 2 kel Ae

N
[
‘.L
=
bh-

ol
=
14
'o
1y
el
o
e
>,

11

_/“
S WS FAS/] 8 ol % $zduty dhdel Washd, AL A AW
Sutel wom, @Ael 48 A% £ 50~70 mel )8 Foi7hA

e}, 14 f AZleli: FEa S 30 m olel FEel fAeki v gV &

4 sl @ A A7) ol felA ok 3t ol k.
%3 El-Nino7b # s wbersh 1997615 199851 o745z ghar, ol w

Toasbulule] s Abge] AAl Zrbebglizel, derel W 1997vlellir FAER)
A7belu) o] wAbeko] 50% ol Ao it prhubon, 9ol Mafn qlqhell Al |
Abeko]l Zvbabduh. 1998%1el] oAz gabe]l whejub olvjel Mt Ghrhejulit
nseak shubzbelul el ulvksbeu) Gel tidd Al @ el vhebwivl Wk A
Ay Zbaju)] s el @ . % .9 33t Ao FAMAE A&HH o T
717) 918k W oAgtal Al N8 Al el oF gl
afEe @ rein) o2 skglel Lo gEs A Ak AR
oaguydol A uE 71 E A olahe] wre FFolyl shAut 3 459wt
of whu] A 9] % (paralytic shellfish poisoning, PSP)# 7~9%1 A}o] o) A A} a5
(diarrhetic shellfish poisoning, DSP)el @) &4 ishekutiz Apalo] sl y) ol o
o] 7+ Aol Ak wpelA oAb wiell A ubrbiial v f1

b & AR Eacte] HAS A FES HASL AL W xdo] oka] ¥
184 [} - [elie] 1 1 el T A i’o hl
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AL A RE, ool Wik A&l ghe)e} Feojvh Q)

X

T Avrev el g AbdEl AR A S Aeiri v AgE

S l'
ulg gk WA e e A AA Y A, ERG AAATS 9

BoASA A, FE B R gy Gl Bujek Bo 4 o4
S el A Atel Wl i, AFAE N R 5E71N 24, A
of Qi oflerel ¥ ol Sl Ho| Wyasiel

olelsl WVt wHE Fe ZY ArlA Bhule] FAgAL A7 o
50,0000 4:9] Aol 7hu ek slow luiElm, AT HAS fe 5 - %A

£0 bl FA 60%, vhehA FH A006E NEMA FA o8
AAEE 100 goi & u, A 60) AA ool AW E Az} Naw A
o5 AZHAC %3, 404 4 AR we da R A4 A4S 9l

|4
RS R/ Ko L

5

stk Aol A gl alo] ulvto] ekekA o we) g
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V. 8 ok

o] Ay 19899 1¥H-E 1998d 7H7EA gh=
74e) 8], Patinopecten yessoensis (Jay)el G2 B E3H A4E §F FH 1
8 4He HER FAAUTL ATFA Bop F AT Hopol Mz A48T
g A 2 AAZEY] SAle WAl B AR & xAlstdd. FAEH E
ofol At AAAme] B4 T4 P R WL 5@ AY Py UE

o 4, FUTA 5o Wi, gselAe mALTO @ o g 4, A

A sjedel 29 Ade HaHFY gPe Wi s sl F

Bl 1994\

°||)"
o
—
o
l
w
S
3
N
)

1
Ol)d
10,
A
o
rlo
w
e
S}
NS
o
~~
—_
5 )
10

ks
19974 ASlstai: @Frheulel Aol M@ 5-23TC wiedd. 9w
31.31~34.48%,, &£z 414~821 ml/l, CODx 023~118 mg/l, 1%z
62~180 m&A A% Aol e AN 548 FEbA

of A AL Zzbjule] A7) 4Y~69E, F A7 49 st E S
gzololvh, 8k Ak whebAl kA ate] mls) GSIVF 254 WAl Al
ghol o) =glan, GSISH :A & FAMG $ek el Akt vhejule] AA Y

Sz 109, AR 11~-29, A4 3~49, A 4~69 B 3| H7)

e

i

}

ol
a

Arrelule] FAEE S 1992074 Hekehit g ghal dekshe Ao
A F AT Aol A A sk ARt Abghel A9 FAute] o
] 7+ WR ot gE RyWwsh gokth 1995 o Follin et A
wpebal Ao AR ulgel Raadel o AAatekiel FrhR R

Agtel A BEW7h . FALE 73
0. 8~16TRA, HAXF& 8~13T A A9 &8 AV 49 FwolA 8
4 F& Aolg, F @AV 49 dhEelAM 69 sheolw, HulwxElii
BN A /M QA R Qe sd o FAAI e FPFE i Wb As AT A
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o FuS Wbz HARIQEY 25 km SlEH7bAl, vHiRel 4@
Vhin kAol Sal Al AREL: 12 km elef A daEekelar, 1R8], Ao w4
kmo ol el 10~25 m 4=&olA e Wiz pddvh Fdddeld f4] 19

S E 4460 m(H 53 )L, Ao Rt Nz vhisek s A
Bz 71re 381 ~47.820 (5 42.12))0] A Q¥ v}

AA Aol ofgh Aol g AV v {FAe] Al el wel vl
pol 7k ANy, 591 FEHE 69 dFr Abold oy, Bzt gl 1~ 339l
Aol e Age Bl dir A v|ke]l A b vl ekl

SRR R s 4 IE ] I SR I B S e ] SR g B B e T R ARt
12--14°C, A 4282 130 49951, 458 170 ool iz rado] 1A
shorul, Az 4230 g ARk 10~20 m F, SEere 12~25
m Z, SENAEL- 15~25 m Folu. AuvielA HF-Exjufel ol (bl e
0.032~0.188 nn/day it 691451 791 shz7b4) whiiAl A gskdn)

WS 1ok Aule] F A AEB0x30 emd VIR 7FaL 1~2 em
2l 30~400 A, wher Al Qkx) e iefel Al o] 4= LIy RO~ 10070 A 7} A §)
ShRAvl, A S e EH AES 10~15 m o Eol A Eqkar, 25 m ol &
FollAliz owdv) Aol FhAd o)Al H Ui 8¢9 SN 109 Sireldle
821(13Dol il Al zbsko] 1021@2shell Al 1)
shiz el Adut BERT B 4 AAY. TR VI T Aae] el 4
FEF: 0.019~0381 mn/day it 191} 2910l vrelar 3919 491o et}

bl el o Age W SR AF 23] 52 A A7 Loy, M
#0200 Al 591 Abelant 1 ZPAr A RS 042 emR)an, 7S A ES 10900
21290 Arol ), sl ar2-v)Ql 8~991 8 A ko] 016 (miL Srku)
e e 59l 8-99 2025 m FEel A, A5 1296 A
3NUA 12~17 m o Fel A oy A 2945 ksl a9lel Hu

2ol wrallan, 8elab 9919 A dud o), 109elA 1290 Afojol U] A] i)

1 ¢}
chepnivh, %@ Aol ofdl A Al 13hd 8N Sl A g



o] 0.124 mn/day, 1870413 0.098 mn/dayi: '17b w34 Aol A8k Ao
W, A Fevlniis 10~ 1570 A Q. Al zbire) TS Ak o] 5 N4

7} 7

= g~5900] Wil Zobelar 8~99lel welgond, 11~129le] thA

P

Zrbsteleh, Sguind wAbES 10704 ol stell Az AlARAIZE il 1670

ol 4eb Aol o 7ha 10~12 en, A% 13

Ol

A 7} A ¥= 93.79% o] Alo] &S}

P
>0
S

x2
£
=

ol
-

0~200 go A3Eav|714e] Ao Afuiiity 20~28/M¢le] 8%
AOEA) o) A A 7] 3~49F A AEks Ao] Aol wskon s H A A7)t
Q13 Al st 9% ool A 11¥el A A Bl Jlo] gt Aoy e
o A Aulvto] of Ao wpiivh gshar gr4)o] 719 ol Al vhgaki o, A E
wb ol A x Al Aol sl Fokuh

wpukal ok Al Azolof Al buu o) ARIEI A MY A el Ahx, e, ub
e, s A A, wol A 2 al ol ol Qglol] ojaks whizul Mgl 4
olo] 4:4) 15~30 m 9 Fe AT 62T gl Hikgh 489 ]
0~15C2] v13ko] sl oFAdol wlal] 71aL, ofir# el a4e-vjell o] o
o)A}, wmpvlhAl ekale] g AEvys 3flel A} 79l Abolil 4 A gl 19

e e 1081604 128101k FA/ITE F Zbael Q1A g e 0001~

0.026 mm/day, A&EFo 0.03~098 g/dayit, 58], 3910 79 Arelol ol &
WAL 3 90125~

Z1skedvk, wpek Al kAl g Ao Aje] AEF ¥ Aol ]
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ebal gz o s wpvlbvle] wit 458 69 en/sec Wl ejAU. AR A 2 A A
o 3= WFiE 51490 Bol i 80% o)xke] sHAlZE Wb 200 m olulel A Aaat

Qo F A Fale 22~27 m, A dAIGAL 5 m oulely R u vk
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