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Fig.1  Changes in annual catch in weight of fisheries, catch in weight of coastal
fisheries, and annual production in aquaculture in Shimane Prefecture.
A: catch in weight of fisheries
B: catch in weight of coastal fisheries
C: production in aquaculture
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Fig. 2 Changes in annual catch in weight of purse seine and other fisheries.
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Fig. 3 Changes in ratio between annual catch in weight of coastal fisheries and
production in aquaculture.
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Fig. 4 Changes in ratio of production in aquaculture per catch in weight of
coastal fisheries at each fisheries area in Shimane Prefecture.
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Fig. 5 Changes in annual production in aquaculture in Shimane Prefecture.
At production of Buri, Japanese amberjack, Seriola quinqueradiata, Hirame, Bastard halibut,
Paralichthys olivaceus, Wakame, Sea mustard, Undaria pinnatifida.
B: production of Iwagaki, Iwagaki oyster, Crassostrea nippona, Itaya-gai, Bay scallop, Pecten
albicans, Hiougi-gai, Noble scallop, Chlamys nobilis, Hotate-gai, Japanese scallop,
Patinopecten yessoensis.
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Table 1  Changes in annual production of bay scallop Pecten albicans by fisheries in Japan. (Data
source was reference 14)

Total . . . . s Yama .
Yeor gproduction Chiba Kanagawa Mie Oita Ishikawa Kyoto Tottori Shimane_ hi Fukuoka Saga Kagoshima

o Pref Pref  Pref Pref Pref Pref Pref Pref BUCH Dref  Pref  Pref

Praf.
1956 2653 2653
195719906 14632 552 14208
1958 13759 348 293 134 45 5] 85 12389
1959 1593 1 42 a6 681
1960 20 3.3 1.7 59
1961 398 15.7 01 24
1962 35.1 2586 1 05
1963 534 528 06
1964 599 599
1965 21021 2478 853 17690
1966 20858 12876 397 6800 785
1967 26139 26017 82 40
1968 1161 730 431
1969 737 319 418
1970 495 29 74 392
1971 261 261
1972 279 279
1973 365 a65
1974 215 215
1975 2260 79 2181
1976 814 875 239
1977 888 888
1978 143 103 40
1979 188 186 2
1980 36 36
1981 29 29
198230 30
1083 53 53
1984 38 38
1985 13 13
1986 g2 62
1987 1 1
1988 5 5
1989 4 4
1990 44 44
1991 5 B
1992 0O 0

1993 0 0
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Fig. 7 Changes in annual production of bay scallop Pecten albicans.
@: number of collected seeds in the previous year
Bars: number of production in aquaculture
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Fig. 8 Annual change of number of artificial seed production of Iwagaki oyster
Crassostrea nippona and bay scallop Pecten albicans.



14 B

F1E A3 VH/ABROMMREICET SR

A B ITA IR, RIS I TR
BRAE LA RE LR T CiTbia e, A
B XA NTEPRE RS RERFEFH Ch ol ERER
TIEAFEDO RIS FIRETH H Z Lo T2
END, 1979 4ED O RIEXI R L 720, KRB
(Ko TR O M T T&E 72, LL,
1983 FELURRI T RIRER BN THR U7 2 &b,
EPEFH IR EDOEFEIZL Y, BRI CANTREEAPEN
RA LN, AMON TG EEICHTZ> T,
(1) HEEAZEET H7-0OOREORREMEEIZ L 5 7
HHERIIEAR OB%E, (2) AENEE & HT2DDOTF
WA DR EB IR OB%, MNRE 72T
HD LTSIz, £, W LT RIRE A A
LB &/ 25 T2 O OHAEHFE b AEF 2 END
EHENRDH Y, WO MAREIT-7,

RKETIL, ED9 A ZYIiAREORREEIC
DUNTOFRENZERE R 2R~ D,

TSRO ATEIE IR, EBEL By, E o
TR RN Lo TR X B2 20, AT ENT,
IS DOBREEEER & ARDONERER & OF EAERIC
Ko THETAHLEINTWD, 41XV IIABOHE
ZDUWTIE, S & BREEEER & DRI 0 238 &
NNTENSDH BN, A 2 A LTI
T TR,

Z T, ETABRNMHETRER A T o |k
DY B H VR LA RN T S HN
T, BHEIZEHEOMM T 77 N oEEE L, Mk
FORULIEE 2 HE Lz, £ LT, bR bH
FED @ MEEZ BFEED, REHEICER G LRk s
B LTz, F£72, KRS L 2 RH ORI Z
HAENZ, KiRZBERKEL D PP CHEEE L, R
BRI A B LT,

1 A3V AABRICET58ERTI VI by
DEE S VCRELRKERE, HEE, RILEELE
DR

AREITHE, A X YA RHEHORZAL R OER X
O & ORREBIET DR SRR & 457
b, W70 b ATRE 5 2 25EOREONE
AGHE LB ZWEL, B TOMAES,

1.1 MEBELUAEE
11,1 #HEABHLEEHERS JURESRY

FBRICHOWRERT, P45 8. 4em (8.3 ~8.7
cm), BRORTRT-H)IR & 27, 3¢ (25.5 ~29.9g), WK
REEA LR 4. Tg (4.4 ~5.1g) OEETH Y,
—HEOFEERITIIFE—DORHEZ HWe, HHEIZ—ED
FEER A BLAT 2 1 EBENCHEICE T L&)
HEMNICHRA L, £8100um LA ORI 12 BRrE L=
KTHEE Lz, ZNENOEREMGORT 2 H IR
0. 4um LA ORI 1A BrE LK TS LT,

R LI T 7 > b OFEIL, EERED
Chaetoceros gracilis (LA F Chaetoceros & W4 ),
INT NS D Paviova lutheri ( LLF Paviova & W&
1), T BIAD Tetraselmis tetrathele ( LA
T~ Tetraselmis & W& 9°), H IE IR & ¥ 5 O
Nannochloropsis oculata (LA Nannochloropsis &
597) D A FERET, Provasoli O ES H528IKAWRINL
TI19~ 24 COMERETLDO=AT7 T AazH,
TR L, IR b EF I A -T2
AHRE 2 SR 2,

FEHRIF 1993 42 7 ~ 8 AIATVY, FEBRF O/KIRIT
21 ~23CTHh o7,

1.1.2 BKREDAE

TEACGHEE OWEE, EHEHEEY 2O TOF
NETIT -7, T 72dh, 20L MR ERMAKREIC, k5
JEimEs (B ATEAKE, P-817) (XY 0.4um L b
DRI ZBRE UK E 20 LIEAL, =7 — -+ A
b= TREOMICIBR LTz, & 2~k E O EY
ZHY RV REE 2 1 ERINES LT 30 s Lh BAkE
L, BEEICEbS 7, 1EOFEERITIT 6 ~ 8 KKl
RV, 2KHZ 1HLE LT, SEPEHEEC 2 Bk
2L, W5 T OMEEHREZ 3 ~ 4 BERSIZERE L
oo £, BELIWYTZ 7 Foikb L
WA E R LT —Ici# Lz, RELE
ATEHEE X, PRERICL VSO, #EEELZPE
TLHLRTOREZ femfi & U, FAXfEIX, Bricelj
& Shumway*? (2 K % A & ¥ 7 A B} O FE oy K B
CEPEHREOBRE B EIC U CRE LTz, &% O
M7 T 7 h O W TERIE LT R T,
Chaetoceros 73 7.4 X 10°, 14.8 X 10°, 22.2 X 10°,
29.6X 10°g/ml, Pavlova 7 3.5X10° 7.0X 10",
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10.5 X 10°,  14.0 X 10°, 46.6 X 10°, 93.2 X 10°,
186.4 X 10°g/ml, Nannochloropsis 7> 1.0 X 10°,
2.0 X 10°, 4.0 10" 8.0 X 10° g/ml, Tetraselmis H>
33.0X10°% 66.0X 10", 99.0X 10", 165.0X10° g/ml
Tho7en, EEEOFEHR LR EREICR L
C Chaetoceros 7 — 13.1 ~ 37.2 %, Paviova I
— 20.4 ~ 37.1 % ,Nannochloropsis 7> — 20.0 ~
60. 0% , Tetraselmis 73— 25.8 ~ 10. 3% DFRZENE
U7z, 723, Paviova DigimBEHERE 285 L 72K
D H B 1 KM OWNTIE, EBRK THREE LT
NTNDDRDONST=DT, T—HNBERI LT,

77 7 N R, BFERE, D
30 372 L 1 IR IS KK 2 BRI L TR L T,
BRHC U 72K K, 5% DIREEIC/AR D & 5 kL
VJ/M%/ ALTCHEEL, &&E5~ 10ml OULE
FHERIIZ AL T 3 B AE L7, 153 100 ~ 200
D) _LﬁﬁfﬁfﬁTT Utermohl ¥ 12 X W ¥ L7,
¥, FERPOWM T T T~ OEFEIZIR N E D
L7,

TEAGEEE (F:1/ 8K / B¥ED) 1%, K&\ IHE-
TR L, T7bb, W77 7 b O¥EHEN
RN EI

F=V(InCo—1nCer) /(N * t)

ZIT, VIEEBRKEOKORE, NiZZzOHIZ
WA LT-8 DRSS, ColXix Uiz 2 7=t~
U NUDOPRE, Colkt FEBOWY 7T v
NoDORETH D,

Fiz, BEEE (1 g/ 8K/ ) |

I=(V(Co—Cie)/(N+t)) W

ZIT, WM T T o b1 ild T Oz
BEETHD,

R L, BREE (D I, LRt~k
ECHEEWMEREEM T T 7 s OREE &
FLUTRDT,

1.1.3 JHIEEDRIE

HEROREL, HHREVICL o7, EOBRYUT
TEAGHFE R E% 3 ~ b REFREH 2 KR I A& L,
BEH SN2 D 9 b, LR G LIk~ v
7 NUHREEBEZLND DR T2, PEEn D&
TH o TABRIZONTIE, FFOSERRRE & FEOEE
R L, Rl S - A BA By R CEIIL L7,
L, HH0U 450°C T 3 FEFEW THEY 2 bR
W27 g vs— (R URTHE AP 7L 7 4 v H—)

CHE, Bk, B B% DT v E= T AR— A

5 "R R OMFEIAZEET D458 15

A N THRE) %R 60°CTHEIZ/R D THMREL, i
BEREZWE Lz, RWT, 450°CT 3 REfBEX,
PREERTH OBEEZE X O A EEZ KD,

ERELE LIZE 7T v 7 b AT oW T h, flllask
RS, BRI L 5oml &, H U 450°C
TIMRMBENTHM 2R =T v b~ GF/C7 4
JL A — B2 20emHG LA R O T, | L, 3%
E BRI & B R Tz,

HikE W) 1, kAL VR,
A%) = (F-E") / ((1-E") - F’) X 100

ZZT,

F’ =Bt DK 53 A BRI e B/ IR 0D 43R
TR

B’ = #DIKD Z BRI RRE &/ O E
1.2 #&R

1.21 EEHELEEMTS VI FoDBREER &
UERYEE

fEELE LM 7 T 7 b OWERB LD
HHEY & B & Table T-1-1 1278”3, 4 FHEH O #Y
B7Z 7 broiEEE, 5.00 X 10° ~6.59
X 10°g/10" HifE D F1PH T, I b D le o -
VX Nannochloropsis TH» YV, & b % o T fE I
Tetraselmis Tl o7z, AW & EIT64.2 ~86.5
%T, bV Chaetoceros TH Y, fx
Y %Dy 12581 Nannochloropsis Tdh o1, AWM
B3, 4.33 X 10° ~5.04 X 10°g/10" HLDOHIFH T,
% b7 3o 758X Nannochloropsis TH Y, &b
L3> T-FE1X Tetraselmis T -7,

1.2.2 SEMIBRE LIBKEEDREEZ

BEEHE FE & IR EE O BAR & Fig. I-1-1 12”7,
Chaetoceros T, EFEHEEEAY 6.6 X 10° ~ 36.0 X
10°g/ml O T, JEAKHELIE, 9.8 ~ 58.9L/
JEETH Y, MR 19.3 X 10 °g/ml DRI
b ED o T, Paviova Ti, ERHEEN 4.3 X 10°
~ 170.3 X 10°g/ml OFPHA T, JWAHEEIL, 6.7~
31L.3L/{# /R CTH Y, EPEHEAE2 13.6 X 10 "g/ml
DOWRICE Y B> o 7= Nannochloropsis TiX, £HE}
TEEEN 1.2 X 10° ~ 12.8 X 10°g/ml OHIPH T, &
AGREENE, 4.9 ~21L. 0L/l /R Toh Y, EEEHREED
12.8 X 10°%g/ml OBFIZE G @D > 77, Tetraselmis

Tl, EHBHEEER31.2 X 10° ~ 181.9 X 10 g/ml
DO T, AL, 5.5~ 46.5L/ 18 / FrCTH 1,
BRHEEE S 49. 2 X 10%g/ml ORFITHEE Eh o7,
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LLED X512, JEAGHREE I ZAPERREEAY 19.3 X 10°
~49.2 X 10°g/ml OFPHATE L 725 Z LB 5
L7, FEEHREEDNZNLLT, EldEnl Loj
BECIHEL AR RENT, o, EPEHEET
X, Chaetoceros i b E <, IRUWNT Tetraselnis,
Paviova OIET, Nannochloropsis \3ix HI&D > 7=,

1.2.3 EERLRE LERRE & DR

BPERREE & R & OBR % Fig 1-1-2 1T,
FEAMEIL, Chaetoceros TIX 7.0 X 10" ~ 59.6 X
10"g/ f#l / B, Paviova T 1% 5.8 X 10" ~ 138.0 X
10"/ i / ¥, Nannochloropsis T 1% 0.8 X 10" ~
16.7 X 10'g/ & / B, Tetraselmis <TIl% 15.7 X 10"
~203.1 X 10"'g/ {#l / BT Y, Nannochloropsis %
PG LTI a OB RHEE N R IR -T2,

WTNOEPEHER T Y, EFEHREOIINIHE> T
BEHEITE L R DERNH o720, EHEHREN
50 X 10°g/ml LA EIZ72 % &, 3HEE DM ORI <
e HEmR DT,

1.2 4 eEFRE L HIEE L DR

BEEHE B & LR & OBIR % Fig I-1-3 1271
9, Chaetoceros x5 LT=3H OHELERIZ, R
BN 19.3 X 10°%g/ml £ TIEH0%LL ETH -7
23, 32.6 X 10°g/ml TIL8.1% & BIMITIK T L7z,
Paviova %5 U7T=356 OWELHIE, EHEHREE D
17.8 X 10°g/ml & TIL 83.0 ~ 94. 1% D& TH -
7273, F3LL ETTIHE T L7z, Nannochloropsis %%
B L7258 0BT, R 6.4 X 10 g/ml
F T 83.2~89.8%DHIMTH o727y, Thlll
TIME R U7z, Tetraselmis Z 5 L7-8%5A Ok
RIT, EHEHEFEZY103.1 X 10°%g/ml £ T TL1 ~
84. 8% DFEIFH ThH o713, ZHNLLETIHE T L7,

PILED X 912, Chaetoceros 5 LT85,
THEERDZ DM OFFEIZ R TE LS, 22700 ER
BHRE CHEERE LUK T T2 0860
1o, T OMOTEE T G EPEHRE OHEINCAE > T
EERITIE T U722y, ZOHE|IE 1L Chaetoceros 13 E
TiEle oz,

1.2.5 EHHIRE L EHLRE & DR

AL L EYLEREE & O BEfR % Fig I-1-4 (2R
T EUWTHLRDHERE X 2 ATEHRE EE O#PHICFS
F AEUVIEEE S, Chaetoceros TiE 24.1 ~ 201.0 X
10°g/ {8 / W, Paviova <Cl% 46.3 ~ 247.7 X 10°g/

8 / W§, Nannochloropsis T 1% 6.0 ~ 23.3 X 107
g/ il / W, Tetraselmis T % 101.7 ~ 720.2 X 10°
g/ {8/ R DHFPH T > 7,

v HIREDHERF S 2 BEERIR EE OHIPHIC 1T 2
[FUYEEREELE, SERHREE DIINIAE > THL 22 o 7273,
Nannochloropsis I3Hx b IE <, Chaetoceros I LN
Paviova DMEIEZREFEDE TH YV, Tetraselmis 7>t
BT,

7k, FMLEEOI A, EVIHERDHERF S 4
% BB B O TORLEHREIZ W TOEIZ R -
TZEEE, TN EOEHRE TIE, fRERMERS
NDRNCHEFEIZ LV P S ad 20T, TEfE7R[F
{BHENHEE CTE RN EBIONTTEDTHD,

1.3 &R

A Z X TA OIAEEE, HLE, BXONEHE
%, BH LEREEB L OREIC L > TR
2o T2 5, fEELE L T Chaetoceros & 5L
e ATy, PR At AE L 0 < Ap D AE M
HDHN, HIEFETHRBIKLS, EEHEE ORI E
VY, BRI LT, Paviova 5 L7256 12
1%, VE/KEFE X Chaetoceros \ZIRWN Tl -T2, £
7o, HbRITERbE <, EERRE O X 2 1Hk
RO NIk TH -7, Tetraselmis 5L
725 AT, /KRBT Paviova IZIRWTERL, 1H
{b2 ¥ Chaetoceros £V &> Tz, EHEHEEE OB
M X 2 HILROIK T IX Paviova & [RIERFESCH> T
& o 7=, Nannochloropsis #¥5 LT-3%54120%, &
AR A F R b <, THLRIX Tetraselmis &
Paviova D OETH - 72723, D7pWEEEHEE T
HERDME T T RN -7, F72, @WOiEEE
DSHERF S 5 ERERR EE O I 31T D Fe KD [FYEIE
VX, Paviova & Chaetoceros DIEIX[EIRE/ME CTH
0, Tetraselmis IZFIEHDOFK) 2 fEDOETHRHHEL,
Nannochloropsis 115 D# 10 73D 1 OET, &%
b T,

TEARE D EEL Y 7 v 7 b OB LOEIZ LY
Rripole—KE LT T Z 7 hroREE L,
A ZXITA DEETIRFFTE DR DORE S & DOEfR
MWEZOBIND, RETITAFEPE TR L RFFT
EDORTORE L, 5~ TmBRAL ST D
Yo AEBRICHOZEE T 707 FrORE S,
Nannochloropsis D3RR 2. 9um & i b /NRIC,
Paviova GHIREERHK) 5. 2um), Chaetoceros (&
2K 6.50m), Tetraselmis (FRR-EEEHK) 13.3um) @



FARIRRIC BT 2 A H ORI 240158 17

NRIZ I L 72D, - T, METRHIRISRFETED
FEFAIL Tetraselmis DHTH Y, FREFIRORK HIK
U Nannochloropsis “C I3 I 18 20 238 23 K W\ 72 0,
Nannochloropsis % $&5- U7z & & OYE KL 3 fh Fli
R LIEEELVEI oz tBZ 2 bND, £T2,
EEFRRMBL RS T, REFDERENIZTFRER & B 2
5 ¥ 5 Chaetoceros & Pavlova “C, Chaetoceros M
07 D3 U8 7K BE S B WME [ 23 B o 72 3, Ward et
al. ® X Placopecten megellanicus DJE/KEF K
OVEA LR N BB ¥E D Chaetoceros muel leri OAHT
FEMTCREDLEHELTEBY, KERICHWIFR
@ Chaetoceros gracilis b, RFR7SICHEY 2 HE
MLzl EZE2 b5,

Palmer %, Argopecten irradians concentricus

DOIBAGEEEN 2 X 10°g wet wt. /ml Z#kz 2 E0EHE
FETITES Rolc 2 25 L, ZOEITENREL
L7z ko PoC L & LR E B 2 Hd
ZEND, WA TOAROMEREERE LT, &
IR DEREHT K H15EH, HILEE ) DRAE D AraEtE %
TR LTED, A XY TA BERRIZEOEEEHEEE L D
IRWEEERREE @S LTV D B2 b,

FTo, REBRTIE, EBRIIHERSG L7CEERHRELL,
O CORIE LICEEBHR IR L TRRZEN K E
<, [FA—RERXE 2 KIEHRE LI EWRNELS 2oz,
S BITARTIR T DAV IRAGE L AR E o
7=, Palmer™ (%, AJZBh & [FIKE72 J7 1% T Argopecten
irradians concentricus DYE/KEE ZHIE L, SEEE
DO 5EEEHEE DR EEN S 5 ~ 25% DFRZENE
CleZ &, BROUEAKEEIIEKRZENREDN -T2
LaE L, 6o, MEKEEIZBEL TRV IEE
DEVMEZ S HI21E, TWEICEPERRE A FHIITE 5
EEZ A, [F—EERICOWTRIE L CEPEREREE &
TEAKIEEE DBIR A HIE T HDIEEA#R Y IR UED B
HEBEZDLIND,

HAEERIZOWT, Peirson™ %, "C CHEERE L7 8
WONY 777 N E2ANT, 2mi'/L OFETEF
WS, AFF10m’ %5 % T Argopecten irradians
concentricus I & O WAL R Z2 [ E L 72 /&,
Chlorella autotrophica Z#5 L7-35& DL
17.4% CThHoT=LIAME, 78.1~89.9% ThH -7 &
W L7z, AR CHIE SNfEE, BIEFENE
257280, HEOKRIIKNEETH D23, HIEFRIT
Chaetoceros Z¥5- UT-4512, 52.6 ~ 69. 3% &1
Mo T2, MOFEEE TlE Peirson™ & IEIF AL E
DSAE 4z,

RETIAFTIE, THERIZERERRE D EAITHE
W, BT HESRTOAN?, KERTYH, Rk
BRBRDEBERINT-, F£72, Chaetoceros 5L
Ty, EEEHEE O BRI S M EROIK T2
FELnoToid, Az miRE CRE LGS
ORI LN THEFEOPEH N E Lo 72 2 & hy
D, #ELHITREO AR, S LIZ729,
THILREN TR L VIR B S ATRetED & 5,

HLROERIE, X9 LHHOED B & FEE
B, T TIHEPEOMEI W CE v e &
TV AP Langdon & Waldock ® |%, Crassostrea
gigas MEHDOEEFEACIL, o 3 RESFEHIERD 5 b,
20:5 n=3X°22:6 n=3 BNUETH 5 LHE LT 5,
- T, HORESREIZIL, EEESHEERDO A
T, R 707 N OIRIBRZE O b5
T OMENDHD EZZBILD,

A%, THIEZD U2 WEEE O EREHRE TF
FEEEE 77 7 R FERRICE A TEEB L, 1 4%
TTA DRI A BIET D MER DD, o, LV
EPEMIE O BV 77 7 b U B RRT D0
boHLEZLND,

2 REEMEICILIBHOBGBRENEER

REHORRAZ NBENCHIET 2546, £ Ok
L TCWAEIHT20IC, 18 CITARREE = & o
BEHECHEEZNE L=, LrL, HbEEOEIK
T L HOEO RS LAHEAET, £n72iF T
PRI O LR T X e & STV a™, 22
TAHITIE, 18OERCTHBMBEIREN L & HE
E XINTNEIZ, Tetraselmis tetrathele (LLF
Tetraselmis & W&4), Chaetoceros gracilis( LA F
Chaetoceros & W& ¥ ), Paviova lutheri (LL T
Paviova &W&9 ) O 3FEE A, fHEIET57 T
VU N DBEHIZEERBIET DT80, HARHEH T
0 OFBERENZIFRE 725 L 5 7RiRE T
Z 7 b EES U CRE QAR R P 0 B
DO R ET D E CTEBE ATV, BERRI & F
RONRMEEALRL, BRED ) a—7 S0 mOEiE
AR LT,

2.1 MEBLUAEE

Tetraselmis, Chaetoceros, Pavlova % HIRIZ#5-
T oA Z 1 ARES, Ft 3 Kl 2 EAR K EER T
Y —EIE VT TEDOIRENICTREL, £
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IV E X Tetraselmis [X., Chaetoceros [X., Pavlova
X & Uiz, REEITERIRERIN B0 R IRKESIN &
B IR ORERE DK TR 5m T FER S
7B R A 1994 4 9 A 8 BB £ CRm L CE
WL, HEERmoMEMEZRE Lk, £t
L7o, EBRICEEA LziiKiE, Wi ks S 6
WA lim DG — Y v« 7 42— (ORFE
JEAREL) CUEE L7k & Vo, WKL 1001 M
B 100L K L, Rz —« A h—
v VEERE L TR SN D L 9
WK Z PR Lo, KRG EIRREIC LT
7o 1 HEKITOWTRE 10 A% 100L AKAE 2L
KL, EEARZ (TACMINA CORP., N-FEEDER) (X
Y Tetraselmis, Chaetoceros, Pavlova Z%ILFH,
ATER O E K5 R 2> © LR EE 23 1,400 ~ 1,600 X
10°g/ flil / W & 700 LHEE SNDIETH D 33 X
10 °g+ dry wt./ml (500 cells/ml), 18.6 X 10 °g -
dry wt./ml (2,500 cells/ml), 14.0 X 10 °g - dry
wt. /ml (6,000 cells/ml) & LT, INAINTND
BN EKRZIZIEEEEET 5 EHESND, 30
S LTz, REH O E S 1. 18
D FEERAE R D G AR B & 27. 3g D 17% D 4. Tg
CGET D E, BE 1S OB &ITk LT
1 BICG- LR 7T 7 h o O ERY,
NEN2.9%, 1.7%, 1.2%Thd, #Kkix, #EH,
i H 2> K2 AT & (R C35TICERE LT
WKIEEIZ B2 AN X TITo 72, 728, EREtO#
H oK, RBIEHIE L, B LT T
7~ %, Provasoli @ ES B2k A WML T 19 ~
4 COIEIRETEL D7 7 A az AV ClEREEL,
ST ) b B HE N A - 7o fifa 2 vz,
FREMMIE, 199449 H9IANH 12H9IHETD
BELE3 Fr ARIE LTz, REOBED S T2 $85E
DR ST AT 2 BICER Y RN 20, Hie
72 R RILBINE T, PRt O G- & G Lo 7z,
7ok, DT HFEBRIZHE LR & [Rl— R ERE
7> B MEVEZ | ZBRER U 7o R B A K EES N o & — i
TN—7"TC9H 16 H & 12 A 28 HIZ 10 fE@{&3">H|
EL, WhEFXE L,

FEERIZ W REEIIRAER % 1 AELL 3 T80
Shiz, Wbwa LR Z Wz, EBREALARFD
Yk & P EwlE, Tetraselmis PXC 8. bem(7. 2
~ 8.8cm) & 74.2g(60.0 ~ 82.6g), Chaetoceros [X.
T 8.2cm(8.1 ~ 8.7cm) & 72.3g(61.7 ~ 88.1g),
Paviova X T 8.0cm(7.5 ~ 8.6cm) & 68.7g(55.2

~ 88.5g), #EHE FX T8.2cm (7.8 ~9.2cm) &
69.8g (63.9 ~85.28) Td -7,

FREAEEPSIT, PErTIED IC YL L, AR CHIE L
7o HIWTEAEL UCiE, TR 4G
THREER, DR D XRBIR203 720, TR AR T,
FEE IR O XGRS X, HHRITAE~ALAfE, I
BIIOTMCE O~ L 2250, IR HIEE
WO BND, [HEME) KBERITI A6, IIRIIRE
BTHY, EFERITIEKR L CTHERD S LR TR
DAV, THEHH ) AR EOR0HKEs TR AT 5,
L7,

BFEAIEIL, BRI T 7 o b L 3K
SWTI944E9 H9H, 10H20H, 12H9HIZ
TV, 9 H9 B & 10 A 20 HICIF#kE%L / AT X
V0. 1lmm B FE T, REELEFRIFIZLD 0. 1g
BANL F CRIE U714, TR O RGBT 127>
RE, ARRICEZVHE L, £72, 12H9H
IR, SEEEZINROFETHEL, A ATk
DRI 2 3B L 72 t%, IR E R, ARG
HERE R AT RRICLED 0. 1g BALE THIE L
GBI E D HE LT, 612, 9H 16
H& 12 A 28 HIZIXEHE TN L CWeREE % 10 8
9o, 3R LAk ETHEL, HHETX &
L7,

&I, BRI 7 R aBE LT 3 IXIZOW
TIX12 A 9 AOFERK T#, WhE FXITONT
1312 A 28 B ORER 114125 FEERX O E D F
BB X OHEMEZ — 80 CTHERT L, JHRTDOIR
it Boks X OMERAREHAER & BfEF o /) a—47 &
Z, MENEN BAGHEESRE S ICZGE L THE
U7z, REWIEE RIS K OB ORIEIZ T R 7 v
~ NI T, 7Y a—=F rmEOREITY EX—
IREIZ X 0iTo 72,

2.2 #ER

2.2.1 Kg

EBRIM O EKIROHER & Fig. I-2-1 IR L
7oo EERAZBIMA L= 9 A S 10 AP E TiE 23°C
BTHoTN, TRLUBKIENMETFL, 10 A TH
~ 11 HHPAIZ/TTI9~21C LR, 12 AP0
T TX 1T ~ 20COCEB L=, £/, T
TN X ORENER STV 2RI ERTE 2 BHT D
IR K PERANT o 2 — 5 ZER O KR 10m 7K
IIE, FEBRBRBIIZ21.TCTH o722, LIET
B Uiselr, 10 H BAICIZENOEE KR & REED
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2CHEERoT=, ZOMEIL 11 AR E Thi =,
FDHENOEEKIELY 2 ~ TRV KL THR
L7z,

2.2.2 BEHOBREERHA

FHOBPERERZ Table 1-2-112~ Lz, £k}
BH L 3X T, fElEO®RE, 2E&EIZ9A 9
HOFEEBRBIGRFE 12 A 9 HOEBRK TRFCIZE A
EERDLIhoTz, £, 12 A9 HO 3 KOG
e, HAEEE, AGHREEOHENE LD
EIMDREEAT T, Z DRGSR, ENENDORIE
HEIZBWT 3 KOMIZHELENRD Nei»o
7o (tBE, p > 0.01), AEREIIK L CIAER,
HiEERE, AEBEEEOS5OL2EE51E, FEhn
28.7~31.2%, 17%, 14 ~15%TH-o7=, L2 L,
12 H 28 BICHIE L7y FXCTlE, SR LD
AHEEN 9 A 16 BIZHATHONIHEINL T,
Fiz, REEIIK L TEENLO D 2 FIE TS
HAE) 36.8%%, HAEEEN 256 %2 b, fehe
BeH L7 3 RE VEIGNEMN-oT2h, AJHEERD
560 DEIE1E 16% & FERIX L FIFFRRTH - 72,

K DR DOHERS 2 Table 1-2-1 1077 L7z,
9 H 9 HOFEBRBAFRAIZIE, T X TOROREHEOA
FEEITE I C, MEREEIR DO DR WK Th -
720 10 A 20 HICIEZRRANES, pRE B OMEEN
Paviova X C 12%, Chaetoceros X. T 40% % 57~
D, Tetraselmis X CIERER O EAED 86% & £
HEHBL LT\, 12 A9 HIZIL, Paviova X,
Chaetoceros X33 J OV HE T X CTII T~ TOEIK
DRI TH o727, Tetraselmis X TlLkE ] o
fER DML F ] & HEE S A D EARDY 20% HEL L
7o

EFRERITBEAARY 40 H H ™ 10 H 20 HIZIX Paviova
X T 80%, Chaetoceros X T 100%, Tetraselmis [X.
TT70%, 37 ABROFEBRMKTRO 1279 HIZIZ
Paviova X T 60 %, Chaetoceros X T 70 %,
Tetraselmis X. 75 50 % C, Tetraselmis PX. 23l @ 2
KAZHAR TR o T2, IR ORI S KU
% % Table I-2-21Z7k L7z, EMIEE D& A &%
Pavilova X723 2,000mg/100g & B b/ 70ho7=M, #+
DD 3 X1 2,600 ~ 2, 800mg/100g & 1F X [F4E 72
HTH -7, IR D 5 HINRERICHED &
X35 C20:5 n-3 DG HE S 1L Chaetoceros X )N
15.9% &b <, ZOMD 2 XX 14.5~ 14.7%
Tholens, WHETXTIE12.5% Lk bD7ho

F 5 "R R OMEIAZEET D458 19

7oo INBOAFNE, WHE T XTI am T
HoT=h, BHEHE X TIE T X THSIEWEART
bl

B0 7V a—=5r o8l i TROREEN
1, 100mg/100g T D DIZxt LT, AN&AFEGX D3
X TiX, Pavlova X 725 200mg/100g & & b 4 73 <,
Tetraselmis X7 220mg/100g, Chaetoceros [X.7)3 240
mg/100g TH v, I FXORHE X0 —#Hid e o
7o

2.3 EE

AR G- COREE Ok R, A RIXEERB AR
BTTIZEAEEDLT, ERRE TRFOMIKREIE &,
BtiEE, AJEREEOVAFEIZIL I XOMTHE
TRFENIR ST b b B3, AR OHEITE S
W X Tetraselmis X 73 Paviova 33 & ON Chaetoceros
XLV LT OEMBBIEE SN, £/, W
TXOREOREABIEIT ~THE TH Y, F5IN-
RS LT BRI B S R o 1o s, Tetraselmis
DX CIHIP « HOoRg U 7o & HEE S D {ER DS 20%
BLTEY, BRABMTEPETXLVEATNHD
M2 s Sz, ZORKRE LT, Tetraselmis
DEA RS DVERNC B H OB LT ATRE
P, 3 DUWIX Tetraselmis XOREE O TR ML
2K E VRN -T2 &0 D, fREHR G- EDMbo 2 X
L%, GHPERENINLTZ Z & THEH
AT LT IREMEDN B 2 b b,

BRI R LTI, Tetraselmis I OFE)
T NAZHARTE L OREBERESRIFE NS
ENTNDZERMBNTEYY, ZhnBSh
T Tetraselmis XOFEH OIFRIZE £ D IEHE S
AEPMO 3 KIZHANTEP-TeO TR RVNESE
Z bbb, F7-, Tetraselmis 1% C20:5 n-3 DE &
PO 2 FEE D D7 E ENTHEY L0, Fis
DOIEIAEEFARL D 5 £ €20:5 n-3 O &EIAI1LHE T
FEFXE2EZT 4 X E BIZFRETH 7 Marty et
al. "1z L i, Pecten maximus 1%, C20:5 n-3 %
FRAIZIIRICE D AT & A L TVWDHDT, 44
YA HIFEBEIZ C20:5 n-3 ZBRAYICER Y IAA T
WHEEZLND .

WICERRt OB G- 2T LTI, ARFEBRTITRHA
DBFEFENNE S T G- EOMBEIIITORD>T2D T,
FERE L TEERENMIO 2K LY O0ME NS T2
Tetraselmis XORE 1 {E{KSH 72 0 O DR IE
NET LML, LU, Tetraselmis X.DFE
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Hidfthoo 2 X & Rk, R8O b1, AjEEE
BHAD 2 KEZZFREETH - 72728, HHEDIEL
BOWIND RN RIE LT BN SV L
ESND, ZOZLinb, RRAEETIE-FRE
K%, BEMBEEOENIN T < Tetraselmis O
GHRACEDbDEEZBND,

F 77, EBKTREOAERSRIL Tetraselnis X3
50% & H1E <, RUNT Paviova X, Chaetoceros
KODOIETH -7, Frias et al.® 1%, FASIEERRAIC
B D~ WX OREMEETER T OBEIEIT, K ~D
ANV Z 72 EDNEWTeNy R T HREINTH S
EHEE LTV 5, AEBRICEW T HIZIEE B K RE#
ZAEATSTEY, TORONTHA M S & CilEk L
TWAERONBIER SN2 &, BRELEEENT
THEROANT-EIRCTH -T2 &b, <X LHE
£k, BRI OBEIT N R IR ERFETH D
EEZBND,

7k, EERtEZERE L7 3XORNHE LR LT, 1
v T X ORI IR B 6 DM RE D3R B
1, IR EESCHFEERD IR LD RENoT,
Z ORI, fEEPZ G LI XK TIIEPEIOE &N
FRIE SA7= DR LT, W N X CIEZSAR 72 AR}
TR 204 BB 5 Z E N ARE Ch o 7272 L HE
ESND, LL, BRAOETESWNIT N T 'L
AR 12 A ORI TR L DA T
RN S -T2 L, 5% Tetraselmis % Ly
L LT, k& DIREHRGOR G- EOFMHEEIZ X
0, A ZVYHARHEORRMEELZX D Z LN TED
AREMER B D LB X BIvD,

3 EFEKERICEDBADEE

TR E OAFEEEN I EARRN I BRI S
TWDH, KR EOREERIZE > TH RE R
AT D | EEENT 2N S OBRBEEN &R
WNEER & OFE/ERIC L > TRELT S ., /b
b, HHEOAEIREBICE LRI, AiiEé
HEREESIEN G 2 D IUT AR O E & BlE 1
A BT 52 .

ANTFERAEEORRE LTHERT A A XY HA 1
M HOEIVEIIE 12 A DB A L i<,
HIRGAM N O LR EE T 255I2IEAT
TR AEPERR DA, B A A PE T E 72U VA]
REERH D, £ T, TXHETEEEONTHEE
AEFERAT O T2 DI H OEIEEEIZ X 0 BRINATRE

R 2 TE LTRSS TOMERD L,
2EICBNT, BEICERZ NIRRT 52
SRV TR ORR LFEPE D Z L afEd L
o2 lenh, SIBLITKROFIEZITY Z 212 L VR
B OREMEED FTREME A fEt LTz |

Pl « ZRI 1 KT 8 AICRIM T - 7- ik
DAEFERITZ DBRERIZE(L L, 10 A8
MHREM L o722 OROWEKIEIX 21CH
TholoELTWD, £/, 28 TIIAKERN
23°Cin G 21°C~ EART U7 BRI BB i A3 A
TV Z e, AFEOAFEIFARIES 5 2 BAG
HKIRHHE 21 ~ 23 COMNTHAEL, Z DK%
i LW EREBRIE S 2N EZ BIvD, €
ZC, mE /KBS R OMEIR %, [BHAA
B ET D 1TCRIZOKIETEE L, R
BT,

72k, 2EIOFEBRICBWTC, PR A R H OWEE
RO 1L2~2.9%HFE Uiz & Z AFEBRIIM T Ok E
RO LN oTeZ b, W E RO HIT IR
HMFBA SR ENRD N &, B—FfE
OEREHR G- L 0 BEFEOR G Y Th b &5 %,
AR TI, PR 5EIE 2~ H O i
B0 4% & U, EEHE¥E A Tetraselmis tetrathele
L, Paviova lutheri F7-IXTIERERZ IO E D
> [sochrysis galbana & L, 1B&H&E L7~

31 MHEBLUVAE

T EU AR AR T S CR BARTHRS HE 1 e DIKIR 7 ~
8m CTHE [ H K S A7l {KZ 1997 429 A 30 HIZF
B en LGl L, HeRm oS EREL
o1, EBRICHL, I0A1HMAS 11 HI8HE
TD 49 HHREE 10 8% 7KIR 16.7 ~ 17.9°CD1E
RN O BAZERE 100L HRIAR Y =F L okl
INK L, BHB To 5 Tetraselmis tetrathele &,
Paviova lutheri F 7= X Isochrysis galbana % £
BHEE N ZFH 24 33.0 X 10°g « dry wt. /ml (500
cells/ml) , 4.66 X 10°g - dry wt. /ml(2000
cells/ml) &72 5 XA LT, E&FR 7T ZH
WC 30 IS G LTe, BERiREEAT R G &
X, 1 HH72 0 HBAKE 100 D 2%FEETH -7, Hl
W75 7 ki, Provasoli @ ES Bk % FTER
WL T19~ 24 COERETS LO=fA77 A2
ZMWCEXERE L, HEOEEHRIN O E N
Ao ToHifuZzfGEE L7, #oKITmWIgEEL, 612
BV lum OFFZH— NV v 7 v H— CREEER
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B T U 7oK & R B & R RO KM I AN,
TEIR=ICEE L CRBE KR & I RIERE KR L
%, FEEANEZD 2 L2Vt BRI
B L HKIIKR R 2R B RTTo T, 72k, BHEFS
7 MO BITWBEERTO.16g/ H /@&
BRI AL, REE ORIz B A fiTH 0O SEBRAE SR
D DIIRIRERED 17% & AET 5 & ARFEBRI L
U7z BEH O SR i &Y 3. 8¢ £ 725 DT, 1
AREE 1 RS 72 0 OEPEHE 515 3R H R AR
HEON 4% L7272,
MIEXEERBIMGRTO 10 H 1 BiZ, EBRiHtL=
BHEFHT, fEOKRE & LITFREER KX
SOHZ 10 ERER L, &R, SEE, TS ER,
BArEE, AHBEERLHES 2 & RIRHCATHRR D
PR D B RBIZE 21T o7, $£72, 11 H 18 HIZ
IXEBRIE TR OMEIRATE Lz B & Btk L
TENEHEE L TWE—#EOH 10 [E#KIZO0N T,
FEERBRAAN & R L Bl 21T o T, BEE
FRZHNTO. Inm BN F T, 2EEZE T KET
0.1g BAL E THIE L7k, A ATl LK %
UIVEEL, AKoZFLZANTELRE L% AR
REECERIAT B, HAFEE, AR EESE TR
FETO. 1g BT £ CTHIE L7-, REVEFEENT, #UA
BRI D ASEREEOEAS TR L, 72,
AR O BB BEIAENT - BRI 1HE, WIRT
HE LTz, 728, BHHEOKBEOMREREZEL LT,
R EOKPERN ' o & —RHE 7 LV — 7 MR H &R <
R 10 FRZHIE LTV 5, PEISH) 15km BEAL7-FATT
B ST EEZ O KGE 12m O/KIEZ VL=,

3.2%E8
KIBDE % Fig. 1-3-1 (9, BEUKIEIE, 10
AIZIZ21CETH 7208, FANCIZ 20CHITIET
L, 1AIZIFIOCETHR L, —F, HRED
KIRIE 16. 7 ~ 17. 9C ORI T= 4L, BHRKIR &1
2.7T~5.3COENRL-T-,
HEOZRRE & EE, BEAEORIER R % Table
131_TT 10 H 1 A OFBBRMARFOREH Oy
1% 7. 6cm, A E T 58. 3g, EHRK{AHS E A

i%ﬁgiwﬁﬁigizg;Iwﬁﬁ%EE
2.3g THY, FIAEIEENT 10.0 T, BEREAERSITT
NTCOEEPERES CTH -7, 11 7 18 H DFEBRFK
TRETIL, THIREE X OEE R 8. lem, EH 4
HET 69, 1g, FHJIRAH B &L 24. Tg Th ) EBR
BRAAEE L 0 LR E o7y, P HEEERIT 6. 1g

5 “HE OWEIAZEET D458 21

ERRNED T, T, VLRI EERIL 2. 5e,
P RRAVERRSIT 10.1 TH Y, EREAMLE LT
N EBED BRI T8, AREABR PEZ R 28 5 fEIA,
— RIS N A OER S 5 EIIA & FEBRBAMARZ I
NTHEATW, 7238, FEBRHPIKFEN T 3 [EDRE
9B, M BIE ST,

—J7, WEHPETXOYEEEIL 8. Ocm, )4
%m%Ag$ﬁH¢%i£iMﬁg¥wﬁﬁig
1£6.5¢ TH Y, ERMABTXEITEALLEENRDS
oo FTo, PR EEIL 2.8, VHIRAET
Hix12.1 &, HRFABTX L OOKRE o7, i
FEDAFERE RO WIHENE LD E D DORIE %2
1ToTb 2 A, AERATIBOON -T2 (Lt
E, p>0.01), FRABME TR 8 (E, —iT
TG HINGE A ORI 2 HETH - 7=,

2B, ME (Fisher @ FfEERMBE) TIIAE
BRENDD LITWZ 2o =R, [HIRHFAFTXIZE
W IEBRIE T £ TITHN, B L= R o EIE A
50% &, WEHEE N CHON, HoE LR oEIE X
02U MERD R BT, SEEREIRH I BESE LR
P aWAS I Y

3.3 E=

PR« RIS K AUE, BIEA 2 Y A 0fiE D
PFEIIHENIE 1 A MRI~5 H AT TTHY, 7

CIXRRAE RS IR T L, e 7nZelk
THDHARI L 72508, 9~ 10 H oA 130k B
R PR REMI A S E T IR & 72 B, F£72, 11
A5 12 AR E R T00R O 23 i &
RHTENHRESNTWSD, ZDOXHIZ, AFEFTK
BN RBIC DS, T AV A XY A
Argopecten irradians D56, ENHEARRTEYE
N L THLERBRISNTOWIUE, /KR 20°CLL EIC B
A9 5 5~6 AICEMR b ARG T 5, T b,
BB TR B3 5 B/ MR S 13 20C TH Y 2,
RIE#IO HiZ 20°C UL | CHEEETE 3 AUIEE I fd
BTTERDNEE D23, EALLL T OIREE CTIIpkst L
WEENTWD, £ ZTHTAIZONTET AU 1A
BXITA &[RRI AR E OB ET D & &
ZBN5, ThRbOEN - HBY I i s Aok
BT H - I EAR O AFERITE OB EICEL L,
10 AT DR & 72 o 7oy, E DD
MEKIRIZ 2ICHETH Tt HE LD, £, 2
B CIIKIED 23T S 21C~E KT L2k
BERPBEDMEA TV 2 LD, AT O ASEF AN A
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A PG D KRR 1L 21 ~ 23°CORICAFIEL,
Z ORI 2 i L7 & A S e & B
Zbivs,

AFERTIE, Z ORIEZWET CRGE UAFEELA AL
EW Lo REZHW, 10 A HAKIER 17CT
BTl 2A, BEMIED, S DICEPEHERE
AR U R A B H ORI E £ 4%
L35 ET, NTRBERAENRKAROE TRHA &if
BORWVEEB LA E R LT, ~TXOHED
AFRERAE S & ARk, MRt 7-0121E, 1HHA
LER S 720 ORI O R EEOEIG ) 2% TIER
BT HOTIERVNEEZLNTEY, £, 2/
DEFEY 77 7 N U BiRG G LT G DR BRE
ATHAI ORI MABIZ SN L HmE LTV D
B F 7, ARBR ORI E KIS TRERIE T
FCITHIN, Foks L7oEROFIEH 50 % &, W
e NXCHON, Ko L7 OEIE X0 20 iR H3
RONF=Z EnD, (EIRATE X OER TR
HEATWABHMR S -T2, L, KON, Fksidok
AR E DN R o k> ChlEfRZ &Sz
AREME D BV, AKIRSIESCERER 51T & 2 B 72
HHRITR BT,

4 FLoH

A B ITA DRMEEIC X2 FHEIiZ B & L
T, A 2YTARREOBEE R OEB LR E D
BAfR A BlE T DR DI M A A G 5728, W)
TT T N ARG 225G OR R OWRAKGEE &
HILRARE LT,

A ZX T A OUWAHEE, ML, &5 LIk
B L WREICL > TRR-7, T7bb,
& LUC Chaetoceros Z#5- LT-355121%, IEAKHE
MR L 0 EVMERIS B D0, EERITR BIKLS,
ABHER L OV, BRI LT, Paviova
G LA, JEKEE L Chaetoceros 12
WNTHPoTo, F2, HERTRbE S, B
RE DI X 2RO TIEHESLLTH -
7= Tetraselmis %5 - LT=3%A1201%, JEAKEE L

Paviova \ZR\WTCTiE <, 8L Y Chaetoceros 1V
7o T, BPEHREE ORI & 2 HLROETIX
Paviova & [BIRRICEECH>Td o 7=, Nannochloropsis
ERELUTEGAICE, AR X4 PR bEL,
VHALRIX Tetraselmis & Paviova ®HIE]OfE TdHh -
o3, DI WEREHE EE CHALR MK N 2 m 28
bolo, Flo, VLRSS SN D EPERRE D
FiPH COIRRDIFULIREEX, Paviova & Chaetoceros
MZIZREERETH Y, Tetraselmis 13716 DK
2 2Dl The b K <, MNannochloropsis IXF1 5 D
#1043 1 DIET, HbEI-T,

=2 L, MbEROEKL, HTLLHEOREDOR
M EMBEET, Z 2T CIEEREIOMEI Il ¢
RNEENTNDEY Z Enn, FHEHE AN TIZ R
L7 BPEE T Chaetoceros, Pavlova, Tetraselmis
DIWMDOT T b EFERRCEGEATEHEL, (4
YA A DRGARI A BIEL LT,

ZORER, NHWIZEERZ &G L& XICkT
LRHORE, SEEITERRGHI%Z CIEEAL
FACNBIE SN2 oTe, £, FEBRE TREOHEK
R E R, HAEEE, AHREEOVEMEICIT3 X
DOREITHERZ T o7, L, HEHBIZEIC
K D ERER P Tetraselmis X3 Paviova X3 LY
Chaetoceros [X.J V) RPHEA TV DA L BT,
F7o, FBEKEEGFET L EICL DA XY A FE
HOMBMEEZRF L& 2 A, lEMNS 17 C
A% CRIB 41T 5 2 L1T K SRR OB /a5 i
2V, B, BETLH1 AN OfEEHEA R
DERIRE R E RO 4% 28N L, AEHEEE 2 #H5
LT 2 Z LR ERENCEIT 2REDRE A
RIRDIE FER L ZIEFRE T D Z N TE T,

Loz enb, 7 78V A GietilifEs
1 Y720 R ORI ER D 4% &5 L, K
HORRABRE D BRI 5 KIR 17°CRiI% CTRE
5Z LT, I TR ZABDRVER., A
R ZEDRH BN A Z YA DR E
1T O AR & 72 5 N LEH ORI LT, 4%,
KIS H SRR a5 2 & CEMAMZREEH O/
RIREHINS B CE B2 b D,
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Table I-1-1  Dry weight and weight of organic matter of algae.

Weight of organic

. Dry weight  Ash free dry
Species name 4 . .. Mmatter
(2/10%ells) wt/dry wt ratio(%) (a/10%ells)

Paviova lutheri 2.33x107 86.3 201 %107
Chaetoceros gracilis 7.44 %107 64.2 477%107
Tetraselmis tetrathele 6.59% 107 76.5 5.04%107°
Nannochloropsis oculata ~ 5.00% 107 86.5 433%107°

— o '

- Ot Chaetoceros gracilis

E 50} ©®: Paviova lutheri

;: A\ Tetraselmis tetrathele

© L A: Nannochloropsis oculata
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0 100 200
Algal concentration(x10®g dry wt-ml-)

Fig.I-1-1  Relationship between algal concentration(X 108 g-dry weight/ml) and
filtering rate( X 1/ind./h) for bay scallop Pecten albicans (mean dry weight=4.7g/ind.).
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Fig.I-1-2  Relationship between algal concentration(X 108 g-dry weight/ml) and
ingestion rate(X 104 g/ind./h) for bay scallop Pecten albicans (mean dry
weight=4.7g/ind.).
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Fig.I-1-3  Relationship between algal concentration(X 108 g-dry weight/ml) and
digestion rate(%) for bay scallop Pecten albicans (mean dry weight=4.7g/ind.).
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Fig.I-1-4  Relationship between algal concentration(X 108 g-dry weight/ml) and assimilation
rate(X 105 g/ind./h) for bay scallop Pecten albicans (mean dry weight=4.7g/ind.).
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Fig.I-2-1 Changes in water temperature.
— water temperature in 100 L tank reared bay scallop Pecten albicans at the laboratory
-------- : water temperature on 10 m depth at the site of Sea Farming Division, Shimane
Prefectural Fisheries Technology Center
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Table I-2-1  Changes of shell length, total weight, tissue weight, adductor muscle weight,
gonad weight, gonad condition and survival number of bay scallop Pecten albicans
reared with 3 different species of microalgae.

. Adductor

Date  Shell . Tiszsue . .

Food ur length Total weight weight rru_scle Gionad waight condition Survival
=e (g) weight  (g) Sonad numbar

ad (om) (g) (g)

Paviova lutheri 9/9  80£042 6871867 !m“‘"* stage 10
Imrmature stage
10720 82*046 TOBX839 BE% 8

Growth stage 12%

213+489 372028 304140

Chaetoceros Immature stage
+ +

i 9/9 824029 7231866 100% 10

Immature stage
10/20 84%039 7631936 BO% 10

Growth stage 40%
+ + +

12/9 83+033 754+1044 -2°TA33 39X100 3252087 0 o ciage 1008 7

(2o6%)  (17%) (14%)
Tetraselms Immature stage

+ +
JeuaselS  9/9  85+135 7421764 e 10
Immature stage
10/20 834020 7424764 14% 7
Growth stage 86%
Mature stage 80%
204+534 344137 3174158 .
12/9 82£026 711£337 oot (0BT LS ggzmngstaga 5
Control 9/16 82+042 698+610 :";U":‘”m stage -
(Henging- T T T
culture) 12/28 924050 92241732 SooL835 852285 512246\ e stage 100% -

(367%)  (25%) {(15%)
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Table I-2-2  Contents and composition of fatty acid in ovary of bay scallop Pecten albicans
reared with 3 different species of microalgae.

Ovary of shells Ovary of shells  Ovary of shells

. . rearing with rearing with Ovary of shells by
;:;EE;;I; heri Tetraselmis Chastoceros hanging culture
tetrathele gracilis

Fatty acidimg/100g) 2000 2800 2700 2600
Composition of fatty
acid(%)
c12:0 04 0.2 0.3 0.3
Cc14:0 25 14 1.5 29
Cl4:1 0.1 0.1 0.1 0.1
C15:0 0.5 0.6 05 0.7
Cl6:0 16.4 17.8 205 179
Cl16:1 6.1 47 14 5
C17:0 1.2 13 1 1.3
C17:1 04 0.2 0.2 0.5
C18:0iso 25 24 25 23
C18:0 6.6 G 64 5.2
C18:1 n-9 4 8.5 28 39
C18:1n=7 56 36 44 34
C18:2n-6 1.3 22 1.1 1.8
C18:3 n-3 1 33 05 2.2
Cl18:4 n-3 29 24 1.2 6.3
c20:0 0.6 0.6 04 0.6
C20:1 n=-11 04 0.4 0.3 0.6
Cc20:1n-9 1.1 1.7 0.7 1.1
C20:2 n-6 05 0.5 0.3 0.7
C20:3n-6 04 04 03 0.4
C20:3 n-3 0.1 0.2
C20:4 n-6 25 3 3 1.6
C20:4n-3 03 04 02 08
C20:5n-3 14.7 145 159 125
C21:5n-3 05 07 04 1
C22:5n-3 03 04 0.2 08
C22:6n-3 18.2 128 125 16.2

Others 8 98 87 8.7
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Table I-3-1

Temperature{'C)
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Fig. I-3-1

Etomo, Matsue.
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Changes in water temperature measured on 12 m depth at

Changes of shell length, total weight, tissue weight, adductor muscle weight,
gonad weight, maturity index, and gonad condition of bay scallop Pecten albicans reared
with two different temperatures.

Shell Adductor | Gonad
Rearing length |Total weight| Tissue muscle weight | Maturity
Date sampled | temperature | (cm) (g) weight (g)weight (g)| (g) index |Gonad condition
Natural
1997/10/1 temp. 7.6£0.45 [68.3+£9.44 [22.6£3.40 [7.4%+1.30 [2.32£0.70 |10.0£2.75 |Growth stage 100%
Constant Mature stage 50%
1997/11/18 temp. 8.110.37 169.1£8.77 |24.7%£5.14 |6.1£1.51 |2.56%1.08 [10.12.51 [Spawning stage 50%
Natural Mature stage 80%
1997/11/18 temp. 8.0£0.50 [66.4+12.38 [24.65.60 [6.51+2.20 [2.8220.98 |12.1£3.70 |Spawninig stage20%
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FEARIFIAC - INEAE & B & 2530, T4 e —
Z —CHE K & [RZKIESHINE L7z 87K « RSN o
/K & fBE /KSR 1 BIC 1 [IASHd DL O E
CTHEMIZIA ST,

IEACRIZETKMEIZ 1 HEPKL, S|ETIET 52
LRV ERBEKERKIEE LiciikE 2 ~ 3 BRI
1B, ¥BEYA 75 THOK LT, RkioiE
KEKFR T THARTHZ LIZL VK LTz,
R EBYENYK &SRR S e K D 1E, ik
RCIHHARILICSHEL D hSWEEWO R v &L
DT -8R A5 L, KR TIIRBEORERTY
A 74 v OYKRESZT, hEEBI LT, fEKIE
13 500L KR Y =F L RIMRKAE 2 vy, ShARIY
R IIH 1.2 8K /ml, B KIEIT=IERAEIIC X
D EfBEYMAZBL T2 = L6CITHRFEL, 72
BIEAKRTIE, fAE 8 HEIZHAW 100um DF > K
THEZRERT D & & B IR L OV UK &
1To77, EHEHFEIZ 7 H B % T Isochrysis galbana,
Pavlova Iutheri, 7 H LA F§ Isochrysis galbana,
Paviova lutheri ¥ X O\ Chaetoceros gracilis % %&
BETORE L THW, fafld J UMK IR 4=
<=2 T W EBEI T, BEBIISEORE
IZHEPETL A 1E, fEEREEKE & bIcHEKT
DEFENTZ > 7 b OREEFEDS 10° ~ 10'cells/ml
LMD X ORERIRE L HITERE LT, Teb. BEERIK
DEIIFABEKEFRED 0. 1%BRETH-oT2, B,
TR TIHEABKROWHIC X DRI OB R ZH 5 7=
D, FKFEIZ S RIEOEERI 2RI LTz, [L7KRIE,
Bokz 2 BEE3 BEIC LE, R, £
AR A2 BI22 L, AIR TR T 24EDIRED
AR LT, SWEOBEROUFEZRO =551
WA L7252 A 7 4 > T BRUNZ,

B, AEOERIEEEL, fRE AN OBKER T
DK% 100ml FAK L, EOHIZE EN DAL AT
Wz blckoifE Lz, £/, #EX, i
FEZFHAI L7 O AED 5 B 30 B 2 HEAE 2
E LTz, FREEEORIEX 1A 1A, BEOREIX
2~ 3 HAEIZ 1 EATV, MR A 26 3 5 ERT
DEEK, EIERE~EAT DHEFTOM K, 1K
RITET D HERTOBARK, LY, FARIZ

B BB 3 HEOHAKFKIZOWT T
7o 51T, fBERRBS 13 A B £ TOMR O
BAZE%EG L LT 1 H 1 EIEHEEE 1T 7,

2.1.2 HMEMBHFEE

WELEAREE O 43 B s &L OFHINZ 1% ZoBel1-2216E -
Btz =% it & L-shiE 2 et
KIS KO AT 3 7 40um A > ¥ =2 fF & &
~y MRV, ShAEEE F VUK KR L OREE
BRI TR 2 S b & O TR A O3k ER
BICERILL, ZhaiBiike Lic, Z OBk
Ze PR HEK 9] (SR Iml 2 NERSVE LR AT 9,
10 A BRUEIC L0 Y 7ol B AR L7,

BAEFEEOWE T BEMEOAFEEL 0. 1l % 1
BEPEIC X 3KD ZoBel1-2216F “EHESHIZ Bk L
T, 20CCT7 HEE#ZL, BBk Li-an=—¥%
AL, = oF¥E A2 R H L CFU/ml (Colony
Forming Unit /ml) & L CTsRd7=%,

F70, av=— L, a2 =—8NK2 ~
200 fE H 8L U 7= & Ay R Be i O SEpds oD = o = —
Z, keI - BRI, Brdan=—
TLOESRERH L Can=—/kl (%) &L
TRDT,

2.1.3 BIMEOHE EE RESLUVEMER
DAIE

YEVEANTE O HBEIY ZoBell-2216F AR L 2 B
Bk Llcan=—%28FT 52 LI2L0iTo, &
DA FEROREE T L OMRTAL ZoBel1-2216E 5
JEEE A TV, RREER T 2 2 AIC 1 T o7,
BAAIT TR EIC BB L2 Coan=—DHbH
o v = —fEER A RO X7 50 Bk A SIE L, £
BRI AT, HKOFE?Y 2 W% L, Fig
11-2-2 1278 L7e 1 REERIRE KU D & @ik E
2TV, BIZEOEDEER M L CEMRE (%)
ELTROTZ,

[FERERIE 1 EERIFEEMRUZIE, 7T LY
WBr, EEhEFRER, Oxidation—Fermenntation (0-F)
ZRER, HOEERMERRER, DNA 5 fiRrEatBR, FoemaRER,
F % H— BB L OFER MR ER DG 8 THE
AT 122 ZR BRI R IR Bk O —
#% ZoBell-2216E MFHHIGHICHEAEL, 20C, 2~
7T AMREAET 5 2 LIS K STk TE  © EH
HNCE D IRBOFEEEE A2 Az, £RBricks
T AEEL, NERERE~Y =2 7 AP IR S
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IR~ T, 72k, MWEROA MR LUK OH)
TEVE, THEEMERRBRIH AT o 7o,

2.1.4 ZHRERBOEH

BIE L7 @ik o, FRils L7eS I H 25
L, XD, @ TS HERLD1>THD
Shannon index % k& 7=,

N s

f=h nt In2!- - +ns! ’/V:Elnz """""" (1)
=t /v_] > —Xpihpl o ni=piN e (2)
ZZC I =z hor—

N D JBSTHE U TR

S ST R

ni D1 B I NTEER

H’ : Shannon index

2.2 R
2.2.1 HEREF

Fig. 11-2-3 |C iR lESh AE DB T Lk R OHER 2R
T, FHESEDBEEL, 1EKR TR A AZHEs L O
DB ZAT > TS BRMTE S HAETIEE A
EZAEN 2K 1.0 ~ 1.2 K /ml DEVME THER
L7=DIZxE L, WiAKR TIEEAE P10 DAECD 7206
LR B, FERGE 4 B H LRI 0.6 fE{k
/ml DRV MECTHERS L7z,

£, WKREHE L TR T, fAEHMZ
L THICHEDORENRHE O RE o7, 1k
KRFBRONE, FERIGE 7 B BICITRER L7220,
13 B BIZIZA 0% N EREHICE L, FHBRIT
218 £ 24.9um THH = DKL, AR TIZIH
HiZIXgE A EO@EEN DRI cHY, I3HET
HARTAM & D B ONAENRIEL, PR EIT 148
+ 30.5um THoTz, t MEDFER, 5% DKETH
BEEND Y IEKROYEDBRENRRE T,

2.2.2 HMEMEDERE

Table T1-2-1 (Z&-/K - B K OEME LT
FOMIERARR 23, BB W2 &K ORI T
B2 IEASAEICRE L C, AR ETIRARITHER L
7= B RTOHK KD I 10°CFU/ml TH Y, D
fthDOUFEAKITAT 10'CFU/ml T -o72, £z, KK
R OOFERLERIE, FHERTOBE /K TIX Moraxella
23, AT DEATOM /K TIX Pseudomonas 33 LN

Vibrio 7ME 5 L, 1EKRICHEH L 7= HERTO#
KHIKTIX Moraxella MEST 5D L7557, it
ARIZAEA U7k KT, fEAERT (1H 19 B)
1% Moraxella DMES L=t L, 2 HH (1 H20H)
\ZIE Vibrio 73, 3 HHE (1 H 21 H) ZI% Vibrio
B LW Alteromonas HME ST 25 B & 72 77,

RIZ, Fig IT-2-4 ([ZEAEBIFPICRT D85 KH
DA ORI 2 <3, Al B BHAATR OMETED
HHETH DD, KUTRT XL 5 ICEBEKFORERFEK
IFUEARCRI LOVKHR & BAAERABERNIIL 1.2 X
10'CFU/ml Td Y, 1LAKFR CIEEHERAA% 11 AR
I, KR TIE 12 B BIZZENZH 10°CFU/ml 2= L,
ZDOH%ITMH & b 100 ~ 10CFU/ml TEE L CTHDY,
VRIFHEL U 7B 2R LT,

—7J7, Fig II-2-5 TR & 9 12 R OMEH
BlE, fAE ARG 7R 220 AL O T R B B Atk
5HHETOMIZHNT, WALNTRR DL
H—2hR Lz, £, SfREMREZEL T, Jiik
RTIL, KRR EHRKRLTHKBEOEAENRKEL
EE LT, T72b6, WAKR CIIbEHMGERE D
LEHAETORBOLERITTIHZLICRELE
L7z, 72, EMKS B BT, kAR
IX Vibrio, Pseudomonas, Moraxella, Cytophaga,
Flavobacterium MDHERIN—T & 72 A LTEMDE IR
RECHER L7-lTxt L, iiAKR Tk E H & DR
e & BIBSEOANFREREROEMNE & i
Moraxella 13 59 5 ZARMED 72\, BLMIZR I
ORI DR Z R LT,

IO, BRIIOZEREREREZREL, 0%
b BB R OMEA OB 2 Gt LIc#b R,  Fie
[1-2-6 12~ T K 9 IT KR D LR E R O BhilE
FEEHEAE L TS, BHEKOLEMED &
Do TeDIZxE L, WK RDOSAREFER DL EhiE | 37
BHIMZE L TRE L, BEROZEMEIMED -T2,

2.3 E®E

“HENEOFEBERROFRKE LT, KFHHED
B - BB L EERT 2 mEN L, Zibid,
B K D AE B DI 2 B L7 s L
FEE OMBEFHOZAITIER LIEICH T b b,
% Tl Vibrio OB %L Fah LT #iE S EEIRIC
£, 0 YRUNT Aeromonas %, Pseudomonas D%
B SN TNDY,

LirL, ZAboBiddE OmEKPIAHET S
FAEHORERBE TH Y, FEFRIREEDS BAF 7RGV AITH
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\Z Vibrio <2 Pseudomonas % & ¥ 1~ % FE D H/EW %
TEETER L, A PSSHRRIC S 2 b OMEE
FELTWD Z EMERENTWEY, §E-T, R
EICBRT HMEOAENLT L bR a g & 21
FIRNZ 72 B2 i3 Th D, —7F, M
WK CIE, JREALER U7k & R SR D
B DNEIRNAET D LW HEY ) EdEEM A
F R E OME BN L TOZRWEIBFBREEIC BT
HEVEDERITENEL D LV I MELH DY, =
NHOWEERAET D L, FIREOHRICKHHE
FERIROE LN R ERERN LRI LT\ D, T72b
b, fEKPIZEIT D~ OHIE O E TIER <,
AR 2R OB X DA D ARSI E KRR
BRIFTHO LRI,

AW TH, HKIFEOENZLY, fHE
BtEHE OB KT ORAERFHEO LT RN I 5
N olzb DD, MEHZHERT 5 B DOZE)
IIRELS B oTe, bbb, ShAEDERKRS LU
ENRETH AR T, FMEIICSED S
BRPRELSEELTEY, MEMAEHEKT 2R
DL TEVENSHEDAFRR L O EICR & s
HZ5HRDO—>ThHDH I EDRBI Tz,

708, WMAKBRONEDEKRL LIORENRRET
HoTRENTIL, BOKOWANZ L DB A N LA
DERL T A AREME L B D, L Lesin, fik
RTIEESHT-0 0.3 ~ 0. 4L OFERH ik
TholeDITxt L, ILKRTIEHKICHZ>T—
BRI K55y 372 0 9 10L DR E CTAGR Rk &
IToTEY, BKIZEDMEIIA b L AITSAEITE
Br b2 DERTHD LIFBEZ LR,

R OB KT OB Z5E L < Blgd 2
&, TR TIEERE SN S B ENCONT TRSHED
ARAREZR R DN & & BT, Moraxella DFIHME
5% BMIZe A ZISOR L= dicxkt L, ShAED A7k
BILORERBI CTH-T-ILKRTITEEDED I
FNFIEIE & 72 DREHEO EWEMR O HER: S
7= LML, Moraxella VX% & HITFEMEL TV
ZEMD, ZOBPNHEICEREOERE R 5 2 T
LD EEEZ LR, KR TIIEEORBN G2 D
LEMEFHAER SN T2 LD, BrEhiE
BEO B PR DAREIERE MBI X, = OR5E,
RAF72 A DAFRR LORRERIZ DR > 7o b D L HE
BqI3Nnb,

728, AR TIXEERME 8 HEIC, fE KM
BLOFABE KO & hAEDOERN T ST20, 0

A% DR FEHRS L OMIFEIIE & A 2L L
Molz, ZORREE, ARHBUZHWZHEKE, 1 BE?
KLIZbDTH-T=-0T, FHBERMPNIZZE LM
EHMNMETER SN TV L, BEXOIRAE# DS
EBEOR TR EINRN-T2Z 205, EHK
TROBELE U 7= SRR PN G E O A REAS IS L 72
MoloZ Lizkb B2 b5,

—J7, MIEZNAEOEE LT &, MEE
IRZHER T D NRINRI KA & > TOHZHNR
iR E ER TR RS, B TS0 E DRERIZ M
BREH IVIES, BRREEEATWDTD, ]
BEE LT E O RN 72 B L 720 5 D &5
2N TWAED, LizidoT, & L= AKHHlEHE
DOEHFIE, AT & > TN R BRBEIRAE
BREZ DT L ERIRHC, ARG 2 b
WZhbHEEZBND,

WA, SVAEIZE > THIS R BMEREZ AT 5 2
LIk, BUREIERIEES L FENIE ST
WBR B OB TR, A IS ORTE &
LTHITHD EMEINTEY, shEICEREL
5.2 ARk D ARERIREEREIC OV TIEFE A S
ITWRNZ &b, —HHCFrEMEREDME S35
HEAR RS 2 2 L8, P L b BRAF R E R
EHTe DT EIFRL T, K OMEHEZ 2R L,
LEMDOEIRRBICR S Z &2, A HEEZEE
TAHRORLEERERTHLH EEZZOLND,

3 Nannochloropsis sp. MEBIKA~D RN
EOFBROCEREICRIZTEHE

2B Tk _7= L 91T, FAKREE TS AE DO
FEORADRELLS, BEbLEN T, ZO—RHIT,
PR EEA B CIEET B K OFMEFE O 2B L2
LithpEEZLN, EEST X OEB A FEY
L7280, BAFEOREREETHDYS [KIEV] ©
EHICHWLER TS EERMEHEO
Nannochloropsis sp. {213 H L, FOEHRKD LG
ZEBKIZININT 2 & MBEHAEZ RSB L, S
D, AEPEETLIZ ExRE L, LL,
Z O IFIEVE Nannochloropsis sp. @ 10 J7 cells/ml
FEE OEFE R OTEHR 2 AR U T RN 2 383
Y, BB CILEMECEER TRV, EHED
013 Nannochloropsis sp. @ 10 Ji cells/ml % i i
TEA THRPAEBEKITEIIN LT & 2 A, ED
FRIEETEN D LT Z & 2y L, FR & LTHn
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L 7= Nannochloropsis sp. OFAEEITH Y, B
AOBEEEZ G T Iolzd L ELTWD, Fi,
Nannochloropsis sp. OFEERDOUIERE X, ZEA]
DTFERIZ L0 BRI AR 2R B 5 &Il
SNTCREEL LTHDHD, BERIR IEOBRINZ L 5
FMEFIEIZh 5L 1%, Mannochloropsis sp. OFMIE O
NS L DN 5T LRy —IZ KDy
MRKEWEEZ B, Nannochloropsis sp. DFMNE
IR CRBKIZEIIL, 23D ORI W)
ZRHEIC T 5 Z & T EIEOUIN & [RIEE 220
BFELADAREESZE X bILD, £ I T,
Nannochloropsis sp. OFIEZ ShA DOFEERIZ fEE )Y
U7 vEPH TR Z LB KIZIRIL, A %Y
HANEDAEFRSREDSEL X5 B Tl %

1To77,

31 MHEBELUVAE

ARBRIE, 1997412 H 4~ 15 H £ T & 1998 4
1H8~20 HETO 2B RoT, FWEITIL,
Fig. T1-2-1 & [AAkZ2 it /K Nk F 44 (5001 FI K
FEEA) ZRWe, fBEKIE EBREKERI&E
BRI V=TT LD 100m A DS
BUK L7k %, WIEEIZ LY 60um LA EORI 1%
FRZE L7-1t4, MHEREIE T 20um BLEORL -2 R L,
EHIZ i DT AT 7HARARY Frer 7
JL B —"CUEIE L7 iR &2 Tz, K= ITEs K
400ml & L, 24 WA E L7z,

A XY HAREITIE, BINATE TR
FRETHEPHHSE g T L QW @ik E vz, &R
BRiCHE L7=shAid, MR AE~ =7 VY (SRt L
TEEIC L 0 1572,

hAE O EICHE LI EHE 7 M EEO
Isochrysis galbana & ¥ #& $8 O Chaetoceros
gracilis & A\ Tz, Z O 2 FEOMRAFRRIL, HfEES
B CTOOINEE CTIX o Tz, FEEITES e ks
% PTE BRI L7 IR K Z BLAD =/A 7 7 A=
AR, THICRIFR AL, =7 R 7IC X
DO0.2um AT T 7 4L F— Tl L7-4ER
ZEERINERICEI RSN D REICHER L, HBER
FEIT=RIBFEIC XY, Isochrysis galbana % 20°C,
Chaetoceros gracilis 324~ 25°CITHREF LT, 7283,
AR S U CIHBaE i~ & e 01 £ TofRiED
HOE MV, FEEREZ TN L Ak~ 1 A 1B
AULTze F£7=, WL 7= Nannochloropsis sp. D%
BN, Isochrysis galbana & [RIRE7 TIETIT -7,

Nannochloropsis sp. 1%, A % ¥ A $h4ETTFE
BB L7 & 2 A, 10,000cells/ml % 2 TR
M2 & NAEDIFIERENRKE WD LTZDT,
5,000cells/ml #AN9 2% X (LA 5,000 #fl i s A0
X L ME4) & 10,000cells/ml FRAN 5 X (BLF
10, 000 AAAIRANX & BES), BRLOERMO = |k
n—/LX (LLFay ha—/VXEET) O3 XEsR
T iee ARFE~OWMBGIETEE & FRRE L, B
L, Nannochloropsis sp. Z¥INT 5 X%, Ki#iz
AR INET 211 HIZEH 59> U8 Nannochloropsis
sp. ATEEWRM UT-, - A KEELELL,
WHIR CRIZE T X DV EDIEO A AR LTz, %h
EDOBEROUFE 2RO -5 XS L 7= s E & A
7 % 2 THY BRUVE,

7B, SWEOTREEEIL, fAE /K O@EE T
DK% 100ml £k L, TP E TN 504 5% 5
BIDHZ LIk VT Lz, 72, BRI, RS
FEZ T LT DD 5 5 30 AR % JefE 24 1
E LT, FHEEEOREIX 1A 1E, REOHET
2~4 HIZ1EAT-> 7, BB KIRIZ17TCHO 5 20°C
DI ThH T,

3.2 #ER
3.2.1 1[EBHEER

Fig. 11-3-1 \ZShAE Dl E0Z A~ LT, b
7237 47 1E L9~ L TER /ml DR CUE LTz,
EORIEEEY, 2> bue— X CHBERE 2 A
ENC L1 ER /ml (208 L, 6 H B LIS B BRAA
BEDIEIE 1/2 D 0.7 ~ 0.9 AR /ml DEEEETHERS L
7=, —J7 Nannochloropsis HIMX CTIIMX & & fEH
BRARLABERE-CONT B FE DMK T L, 5, 000 ARFLEINEX
TiX 12 HBIZ LOfEAE /ml & HAKIZ e - 7223, 13
HEIZ L5 fE{K /ml % TEAE L7, 10,000 AHAZERIN
KTHRELY 12 BB L2 /ml LRk E 2o
7273, 13 HBIZ L5 @K /ml £ TEIE LT,

Fig II-3-2 (2 A D VB R OHERB 2R LT,
WAEOFE)FREL, MERLG4 A HIZIE120.7 ~
120.8um T3 & HIFIEFRBKTH o728, THH
(21X 5, 000 A U 0 X C 146, 9um, 10, 000 #H A 7R
AKX T 143.8um, == > b @ — /L [X T 141.4um &,
Nannochloropsis IRINXD MW KEL Ipol-, ZD
% 10 H HEABE b i, 13 H HIZIL, 5,000
FRERAN X C 208um, 10, 000 M fd ¥ 010 X C 190. 3pum,
oy ha— LR T 170. 8um &, Nannochloropsis s
IMXOpE 2 ha—/V X% ERD, SEEEDE
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LW E I DREEIT-T2E 25, 5,000 HfEESIN
KE&ay bm—/X, BILU10,000 MAEAINX &
2y N — VX TIEENENE BRZENRD bk
(t Ba7E., p<0.01), F7=, Nannochloropsis FRINXD
T 6 IR IL 5, 000 AHALERANX 23 10, 000 Al
WX A EELD  SESEICA B R 2o bz (t
FE, p<0.01),

3.2.2 2MEBEER

Fig 1T-3-1 \ZEDRIEEE DB E R LT, b
03747 1E 1.0~ L6 fEA /ml OFECILE L
1o SAEDFREEEREL, 2 ha— VX THBEG
8 HEIZ 0.4 8K /ml & E/NEEZFLER LN, &
ALLIAMT 0.6 ~ 1. LE{K /ml OFEETHERE L, 1[5
HEBR D X 5 RG22 IR bz o7z, —
J5 Nannochloropsis WHNX CIEM X & BB 4ELL
BeiBCoNTBEIME T L, 5,000 HIfRERINX F L Ot
10, 000 HIFFANX TIE 1.0 ~ 1. 6 {4 /ml THER L
770

Fig I1-3-2 ([ZHAE D LR OHER 2 = LTz,
WAEOFERE, fERRE2 A HI21X119.5 ~
121.2um T3 L HIZIFRETH 7223, 4 HHEL
R Nannochloropsis ¥sINX. DRz b —/ VX K
DERENRKE L 2o7-, 12 A BIZIZ 5, 000 M@z IN
X Gk 221, 5um, 10, 000 FAAERINIX T 213m,
o ha—/ VX C 187.8um &, Nannochloropsis s
MEDFNREL 720, SEEENRE LN E D
BEZIT->T-EL 25, 5,000 FIEMKX E =2 b
7—/LX, BILU10,000 MlEFMX E =2 ha—
WX TIEZENENEABEREZNBO LN (tRE.
p<0.01) 7%, 5,000 AMHALIRANX & 10, 000 Al A0
X CIIAERENBD LI -7z,

33 ER
ZORBR T, EESHEECOM R H D2 B 2 B
BT, A XY HTANEOERK L REDOEEIC X
Y Nannochloropsis sp. RUFRDUSHhE 2 HEE LT-,
Nannochloropsis sp. #fiJlid % 5, 000 AR ESIN L 72 X
& 10, 000 MUfAASIN L 72 X1%, WML 2R oTe =
ke —/ LK & i U CHAEDRREN R, FiRREE
MEWEEBZOLNZZ LD, FABEKTOMEHED
HAEN SRR A MR Z & N3 2 515 TH ArRE & HE
E STz, E72, 5,000 MALAINX & 10, 000 # Az
BINX & L% &, PR 213 10, 000 ARAa 7SN
K TOREEN D272, FEHFEE, 5,000

HIRE AN 23 10, 000 M RN X 2 _E[\] > 72 D T,
Nannochloropsis sp. ¥l id % 5,000 ~ 10, 000cells/
ml OFFHTIHRINT HZ & T, hEDRE, Ao
WENHIFTE L EEZOND,

4 FED

fBEAKRONEE, REOBREIZLY, HAENEZD
BB LN an=—OMERPER D Z LR
7o Thbb, FLA0. 4um THEIRAZAT O H, ZDt%
SROMRIRST U, NSRS 2 S H - E K
1%, BPARE NI D 720D, PIEINEZITE
BTN LT, fLER lum CIER 1T o 7o E K F D
AEBEIVZVIRETZEL, HBlLlcanr=—0D
MR G Bip o7z, F7, FLER Sum CUEE L 7= B K
FOAEREENE, SR S NEALEE lum TR L7z
TBEKFPOLEEE LY D772y, ZHLE 1om
Tl TITAREBUI IR 2 1T LIcRICKE LTz, £
AU L, 3um Y CITAR & ITHIIN L 722 ICLE L,
ULV av=—OMRNER -T2, —F, ShAEDIL
AR B 10°CFU/ml &72 0, o= o
==L ERRCZ S BB SN A b o T,
L7ei3o T, A lm DG H— ) v - 7 4L
X — Tl L=k z2HnWb 2 & T, BHREDOE N
PAEEBENARETH D,

EHI, MEOBETEEL, FHBEKPOMEH
DEBEBIEL LT, ZOREE, hAEDATRS JURL
ENMRETH-T AT, WMEVHICEBOSEE
DRELSEHLTEY, MEAHZEET 2 BB D
BEMEPHEDOARE LOEICRE s 5.2
HERD—DThHDH I LPRRINT, T72bD,
WEOERB L OREN AR Th o122 TIIFHEH
H BB HNZT TR RO AR FIREZR RO &
L BHIZ, Moraxella DFHME LT 2 HMZRFEHIZIL
RLTEDIZHR L, EDOAEFRE L OBEN BT
&> T R TIFEE DR B 72 HZE IR AME AR DR
SNTWZ E0h, FrEMEREOREL PRI 5
TRAERRSRE MBI X, T ORER BAF R EDATK X
UREZ DR oo b D LRI D, LT2 - T,
KR OHIERE A AL L, ZERZIRBICRSZ
LW, THEYEEZEEE T HEROR S HERER T
H5,

FAE KR OB Z2E S8 5 BT, &L
XA U 5% W, Nannochloropsis sp. @D
BERIR A BB KA~RINT 5 2 &2 L0 BAF 72l HE
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ERDODIENTELEWME LT, ZOMREZHEITA
THEEAEEDOHE CHERATAIRR FiEE LT,
Nannochloropsis sp. Diffifiel Z [EHAR B /K ~AIN L
TAZ YA EORBERAERLBLE LT L 25,
Nannochloropsis sp. DIEFEW % #fL Z & 5,000 ~

10, 000cells/ml OFPHTHMT D = & THRERRZD
EPWHETE DL N gholz, ZOFIEITHIE,
AU TFONTREEAEPEC~Y =27 /M LTHRDY
ANHNTE YR OZEMRFEICHIRL TV D,
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Table II-1-1 Composition of modified ZoBell’s
2216 E medium for the isolation of bacteria
from sea water used in the mass culture of
bay scallop Pecten albicans.

Peptone 5g
Yeast extract 1g
FeSO,*7H,0 01g
Agar 15¢g
Sea water 800 ml
Fresh water 200 ml
pH 7.6-7.8
Experiment |
10°
V
_r_f,"i-\-"(i;' * 1:'-‘%:1 1

o

|

1

b i
R
hY
)
/

Bacterial number { CFU/m1)

£ 3

1 1 1 | il L 1 L |
2 3 4 5 &6 7 8 9 10 1
Days after culture

—
o
]
-
- R
—

Sea water

stored
Larvae
released

Fig. II-1-1  Changes in total bacterial counts in seawater of experiment I, used in the
mass culture of bay scallop Pecten albicans. Open circles, 1 uym cartridge-filtered
seawater; open triangles, 0.4 pm ceramic-filtered U. V. irradiated seawater; solid
circles, 0.4 pm ceramic-filtered seawater; solid arrows, appearance of brown spots
or patches at the bottom of the larval tank.
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Fig. 1I-1-3  Growth and larval density in tanks of experiments I and IIL

Experiment I; open circles, 1 pm cartridge-filtered seawater; open
triangles, 0.4 pm ceramic-filtered U. V. irradiated seawater; solid circles,
0.4 pm ceramic-filtered seawater. Experiment II; open circles, 1 pm
cartridge-filtered seawater; solid circles, 3 pm cartridge-filtered
seawater. Circles and vertical bars for growth represent mean value and

S. D., respectively.
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Fig. II-1-4  Changes in total counts and colony compositions of bacteria isolated from;
A, 1 um cartridge-filtered seawater, and B, 3 pm cartridge-filterd seawater of
experiment II, used in the mass culture of bay scallop Pecten albicans. Ws,
pin-head like white colonies; P & W, pale and white colonies; Y, yellow
colonies; solid arrows, appearance of brown spots or patches at the bottom of

the larval tank.
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Fig. I1-2-2 Scheme used for the identification of bacteria from
culture water based on the Ezura and Shimizu methods8?.
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Fig. II-2-3  Changes of larval density and
growth in the still water system and the

flowing water system. Symbols and

vertical bars for growth represent mean

value and S. D. (n=30), respectively.

Table II-2-1  Total bacterial counts and genus compositions in sea water obtained from
four different sources of initial conditions used in the mass culture of bay scallop Pecten
albicans. Stored water, seawater just before the culture; hatching water, hatching
seawater just before the culture; exchanging water, exchanging seawater on still water
system; flowing water, flowing seawater on flowing water system.

genus Stored Haching Exchanging Flowing
(%) water water water water
[Jan.18] [Jan.18] [Jan.20] [Jan.19] [Jan.20] [Jan.21]
Vibrio 4 28 12 18 42 50
Pseudomonas 2 42 - 4 18 G
Moraxella a0 (5] 62 40 18 4
Cytophaga 2 14 6 16 10 4
Flavobacterium - - - - - -
Alcaligenss - - 2 - - -
Alteromonas - - - - - 24
Aeromonas - (] - - 2 -
Enterobacteriaceas . — o 4 — -
Stapylococcus - — - - - -
Mot detected 2 4 18 18 10 12

Total bacterial count

% 10% % 10% % 10% % % 10° ”
(CFU/mD 1.2x10° 50x10° 82x10 35x10° 85x10° 26x10°
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Fig. II-2-4  Changes of total
bacterial counts in the still water
system and the flowing water
system.
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Fig. I1-2-5 Changes of genus compositions in the still water system and the

flowing water system.



46

>

Larval density(larva/ml)

ws)

Larval density(larva/ml)

Shannon's index

2 -
1.8
16 1
1.4 4
1.2 1

08 |

0.6

0.4 4
0.2 +

18 4
1.6
1.4

1.2 +

=i

08 -

0.6

)

- O: flowing water system
@: still water system

! B artificial selection with 100 pm net

lLl 2.3 45 6 7 8 9 101112 13

Larvae released Culture  davs
— Sea water stored

Fig. II-2-6  Changes of Shannon’s index calculated from genus compositions

in the still water system and the flowing water system.
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Fig. II-3-2  Changes of larval shell length of bay scallop Pecten albicansin
tanks of three different systems using the Nannochloropsis sp.
culture at 1st. (A) and 2nd.(B) experiments. Vertical bars indicate +1
S.D.. A: cultivation with 5000 cells/ml of Nannochloropsis sp.
culture, @: cultivation with 10000 cells/ml of Nannochloropsis sp.
culture, l: non-treatment cultivation.
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Fig. -1  Location of investigation site in Uragou Bay, and
illustration of five stair circle basket for making artificial parental
stocks.

@: sampling stations for velliger
W site of artificial parental stocks and natural spat collection

Table ITI-1  List of investigation days with each object.

Year 1987 1988
Date Month 8 91011 n2 1 2 3 6
Date 10119 8 926) 3 9152128 ﬁ|121921 2 911623 1) 81015 6
Maturity index
and survival ratio
of one-year old
bay scallop
Collecting velliger| St 1
St.2
| St.3
St. 4

Collecting spat
(O :setup)
(@ :period)

O
o000®
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Temperature (C)

Temperature (C)

Month

Fig. III-2  Seasonal changes of temperature on 5 m and 35 m depth at the site of parental
stocks.
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Fig. III-3  Temporal survival ratio changes of one-year old bay scallop Pecten albicans
hanging on 5 m, 15 m, 25 m and 35 m depth.
O:'5m, @ 15m, A:25m, A:35m
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f:: : 0 \
$ 5:_ H
e i
D | | | | | ] ] |
AUG SEP OCT NOV DEC JAN FEB MAR
1987 Nonth 1988

Fig. I1I-4 Temporal maturity index changes of one-year old bay scallop Pecten albicans
hanging on 5 m, 15 m, 25 m and 35 m depth denoted with standard deviation (=1 S.
D).

O:'bm, @ 15m, A‘25m, A:35m
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indiv. /m

Fig. III-5 Temporal horizontal distribution changes of bay scallop Pecten albicans
velliger in Uragou Bay.

100r
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100

Fig. III-6  Ratios of umbo stage velliger
and full grown stage velliger at each
collecting day.

[J : not collection

4 : umbo stage

@ : full grown stage
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Table III-2  The number of spat by natural spat collection in different hanging period.

Number of spat per
Hanging period of collectors collector

198771179 -1987/12/15 38
1987/12/15-1988/1/12 6
1988/1/12-1988/2/16 355
1988./2/16-1988/3/10 19
1987/11/9-1988/6/6 349
1987/12/15-1988/6/6 1,075
1988/1/12-1988/6/6 549
1988/2/16-1988/6/6 65

Table -3 Collecting numbers of natural spat at three collecting sites in Dozen Bay and

open sea area, from 1986 to 1988 (<X 1,000 indiv.).

Data source was reference 91)

Year 1986 1987 1988
Dozen Bay Uragou 100" 140" 500"
Collecting site Ama 20" 28" 40"
Open sea
area Minami 45" 75" 68"

1) Collecting numbers( % 1,000 indiv.)
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Fig. III-7  Relationship between collecting numbers of natural spat and production
numbers of bay scallop Pecten albicans by hanging culture in Dozen sea area
including Uragou Bay from 1980 to 1988.
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Fig. IV-1-1  Location of the study site in Dozen Bay, the Oki Islands, where the
hanging-cultured Iwagaki oyster, Crassostrea nippona was sampled (solid circle).

Upper view Lateral view
(Right valve up)

Fig. IV-1-2  Illustration of measured parts of Iwagaki oyster Crassostrea nippona shell.
A total shell height, B: shell height, C: shell length, D: shell width, Iv: left valve, rv: right valve.
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Fig. IV-1-3  Seasonal changes in water temperature measured on 5 m depth at the
study site in Dozen Bay.
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Fig. IV-1-4  Seasonal changes in shell height(A), weight of whole body(B), and volume of whole
body(C) for hanging cultured Iwagaki oyster Crassostrea nipponain Dozen Bay.Vertical bars
indicate =1 S. D..

M: male, [:female
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Fig.IV-1-5  Seasonal changes in lengths of four parts for hanging cultured Iwagaki oyster
Crassostrea nippona in Dozen Bay. Vertical bars indicate =1 S. D..
A: shell height, [1: total shell height, O: shell length, B: shell width.
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Fig. IV-1-6  Seasonal changes in weights of four parts for hanging cultured Iwagaki
oyster Crassostrea nipponain Dozen Bay. Vertical bars indicate =1 S. D..

A: weight of whole body, B: weight of right valve, /\: weight of left valve, [1: soft
body weight.
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Fig. IV-1-7  Seasonal changes in volumes of three parts for hanging cultured Iwagaki
oyster Crassostrea nipponain Dozen Bay. Vertical bars indicate =1 S. D..
l: volume of whole body, A:volume of valves, [1: volume of inner space.

Table IV-1-1  Regression analysis of various body parts(x) against

volume of whole body(y).

Variables Regression equations 5;1?::::;::

Weight of whole body(g) y=2.3979+0.7205x 0.9804
Volume of valves(cm®) y=2.1818+1.7018x 09699
Weight of left valve(g) y=2.4394+1.534 T« 09557
Volume of inner space(cm’) v=3.1086+2.4248x 0.9408
Waight of right valve(g) y=3.9708+2 8542« 0.9048
Soft tissue weight(g) y=1.5965+3.3568x 0.9007
Shall height(mm) logly}=3 4196+2 7003 Log(x) 0.8972
Total shell height{mm} log(y)=3.3631+2 6351 Log(x} 0.8666
Shell length{mm) logly)=2.6602+2 4407 Log(x} 0.8496
Shell width{mm) logly)=1.2126+2 0208Log(x) 0.7358
Wight of ardictor y=26.8787+41841x 06729

rmusclelg)
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Fig.IV-2-1  Sampling station in Uragou Bay.
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Fig. IV-2-2  Seasonal changes in water temperature on 10 m depth at the site of Sea Farming
Division, Shimane Prefectural Fisheries Technology Center, 2.5 km distant from the site of
hanging culture (from May 1995 to July 1995) and on 5 m depth at the site of hanging
culture (from August 1995 to December 1995).
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Fig. IV-2-3  Seasonal changes in mean shell height of Iwagaki oysters Crassostrea nippona at
the site of hanginig culture from May to December 1995. Vertical bars indicate £1 S. D..
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Fig. IV-2-4  Seasonal changes in mean soft tissue weight of Iwagaki oysters Crassostrea
nippona at the site of hanginig culture from May to December 1995. Vertical bars
indicate =1 S.D..
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Fig. IV-2-5  Frequency distribution of gonadal development stages of Iwagaki oysters
Crassostrea nippona at the site of hanging culture from May to December 1995.
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Fig. IV-2-6  Frequency distribution of gonadal development stages of female and
male Iwagaki oysters Crassostrea nippona at the site of hanging culture from May
to December 1995.
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Fig. IV-2-7  Seasonal changes in gonad index of Iwagaki oysters Crassostrea

nippona at the site of hanging culture from May to December 1995. Vertical bars

indicate =1 S. D..
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Fig. IV-2-8  Frequency distribution of sex ratios in Iwagaki oysters Crassostrea
nippona at the site of hanging culture from May to December 1995.
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Study for the Propagation and Aquaculture of Off-shore Bivalves in Shimane Prefecture

Summary

The present study aimed to establish the
fundamental techniques for artificial seed
production and a natural spat collection of off-
shore bivalves, i.e., the bay scallop Pecten
albicans and Iwagaki oyster Crassostrea nippona.

This study was conducted to understand the
effect of various diets and different water
temperatures on the manipulation of the gonad
development of broodstock, the establishment of
favorable bacterial flora for growth and survival
of the larvae, and the effect of cultivated
parental stock for collecting natural spats of
the bay scallop. This study also examined the
growth, characters best representing growth and
first maturation of hatchery—produced Iwagaki
oyster.

The contents are summarized below.

Changes in filtering and digestion rates of
adult bay scallop were examined by feeding
four species of microalgae, Chaetoceros
gracilis, Pavlova lutheri, Nannochloropsis
oculata, and Tetraselmis tetrathele at various
concentrations. Filtering rates ranged from
4.9 to 58.9 L/ind./h, and were the highest for
Ch. gracilis and the lowest for MNanno. oculata
among the four species. Maximal filtering rates
were observed at algal concentrations between
19.3 to 49.2 X 10° g/ml.
ranged from 52.6 to 94.1 % within this range

Ingestion rates

of concentrations and were the highest for
P. lutheri and the lowest for Ch. gracilis.
Ingestion rate decreased with increase of algal
concentrations. Assimilation rates of organic
matter, which were estimated from filtering
rates and ingestion rates at the above algal
concentrations, ranged from 24.1 to 201.0 X 107
g/ind. /h for Ch. gracilis, 46.3 to 247.7 X 10°
g/ind. /h for P. lutheri, 6.0 to 23.3 X 10° g/
ind. /h for Nanno. oculata, and 101.7 to 720.2 X
10” g/ind. /h for Tetra. tetrathele.

Two experiments were carried out to analyze
the effect of different diets and water
temperature regimes on the maturation of the
bay scallop. The first experiment was designed
to evaluate the effect of different diets on
broodstock, by providing with each of the micro—
algae, Chaetoceros, Pavlova, and Tetraselmis.
In the second experiment, broodstock were kept
in water at 17 ‘C after spending the period of
the highest summer temperature in natural sea
water. They were provided with either Paviova or
Isochrysis and Tetraselmis every day, the amount
of which was 4 % of their dry weight. From
the first experiment it was revealed that the
broodstock group which was fed with Tetraselmis
seemed to mature faster than other groups. From
the second experiment it was shown that the
growth of the broodstock group kept at 17°C was
similar to that of those suspended in the sea,
and the former seemed to mature faster than the
latter.

Larvae of bay scallop were cultured at 20 °C
in 500 L polyethylene tanks, and fed with
Pavlova lutheri and Isochrysis galbana. One pm
cartridge—filtered seawater (1 pm—seawater), 3 pm
cartridge—filtered seawater (3um—seawater), 0. 4pum
ceramic—filtered seawater (0.4pm —seawater), and
ultraviolet irradiated 0.4pm-seawater (U.V.-
seawater) were used as the culture media. Half
of the culture waters were replaced with fresh
media at 2 days intervals. During the culture
period of scallop larvae, bacterial numbers
in the culture media increased to more than 1
X 10° CFU/ml in 3 pm-seawater, 0.4 pm-seawater
U.V.-seawater, but less than 1 X 10° CFU/ml in
1 pm—seawater. Moreover, composition of the
colonies was different in different media for
the identical culture period. Appearance of
brown spots or patches of larvae at the bottom
of the tank was observed when bacterial numbers
increased to more than 1 X 10° CFU/ml.

The growth and survival of the larvae cultured
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by two different sea water supply methods, i.e.
a still water system and a flowing water system,
were investigated. In the flowing water system,
sea water in the 500 L larval tank flowed out
continuously in the amount of 500 L per day
The growth and survival of the larvae in the
still water system were found to be higher than
those in the flowing water system. The amount
of bacteria was almost equal in the two water
systems, but generic compositions of bacteria in
the flowing water system fluctuated more sharply
than those in the still water system. Thus, it
is inferred that the growth and survival of the
larvae are more affected by the fluctuation of
generic composition of bacteria in culture water
than by the amount of bacteria. In conclusion,
all the genera for the good larval growth and
survival have to be stable.

To approach a practical method to stabilize
genera, larvae were reared in cultivation
water containing 5,000-10,000 cells/ml of
Nannochloropsis sp. cells, with the results of
higher rate of growth and survival compared with
the control group.

The effectiveness of making an artificial
parental stock of bay scallops was investigated
for the natural spat collection in Uragou Bay
A total of 15,000 individual one-year old bay
scallops divided into several groups were
suspended at 5 m, 15 m 25 m and 35 m depths in
June 1987.We measured the survival ratio of each
depth group, the larval appearance at the four
stations, and the appearance of post—settlement
spat.

The 25 m depth group showed the highest
survival ratio of 80 % over all and we also
observed a small quantity of extraneous matter
till March 1988. These results suggested that a
depth from 20 m to 30 m was suitable for making
parental stock due to the small influence of high
temperature and extraneous matter.

It was clear that the ripening/spawning time
of one-year old bay scallops was related to
larval appearance/spat adhesion time. So making

an artificial parental stock of bay scallops was

¥

estimated to increase the number of natural spat
collection in Uragou Bay. However, the numerical
relation between the number of parental stock
and production number of spat could not be
estimated.

Growth of hatchery—produced Iwagaki oyster
suspended at mean depth of 7 m at Dozen Bay
was examined over 23 months. Means of shell
height, weight of whole body, and volume of
whole body after hatching, respectively attained
52.2 mm, 25.6 g, and 19 cm’ after 12 months
and 106.2 mm, 183.9 g, and 126.9 cm’ after
23 months. The growth of Iwagaki oysters was
affected by spawning, gonad development, low
water temperature and possibly food availability
inferred from the abundance of phytoplankton.
total shell height,
shell height, shell length, shell width, weight
of whole body, soft tissue weight, weight of

Eleven shell characters

right valve, weight of left valve, volume of
valves, volume of whole body, and volume of
inner space were measured, and analysis was
carried out to determine which characters best
represent growth in whole body volume. The
results showed that weight of the whole body
and weight of the left valve were the most
representative, but suggested that shell height
was the most convenient for practical use.

The first maturation and season of hanging
cultured Iwagaki oyster were examined over 8
months in Uragou Bay. Oysters of O-year age were
collected monthly from May to December in 1995,
and shell height, soft tissue weight, gonad
index and standard histological analysis were
measured to observe the stages of gametogenic
development and spawning. From the results, it
was clear that the season for starting early
gametogenic development of oysters of O-year
age was later than that of fishery size oysters
in published reports. Most of the oysters were
mature in August, with a mean shell length
of 52 mm. It was estimated that the spawning
peak occurred between August and September,
coinciding with a decrease in water temperature

from the highest temperature, which is the same
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season for fishery size oysters.

From the results described above, both of
artificial seed production and natural spat
collection of off-shore bivalves i.e., bay

scallop Pecten albicans and Iwagaki oyster

Crassostrea nippona are demonstrated to be
possible. The problems in establishing the
fundamental method for these are also extracted
through this study.
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