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Seasonal succession of plankton community structure in fish and pearl

oyster farms of Gokasho Bay, Mie Prefecture, Japan

Kazumasa HIRAKAWA * 1, Tomosko SAKAMI " 2, Katsuyuki AIZ‘)O ’ 2,
%k £
Kazufumi TAKAYANAGI , and Atsushi TANIMURA

Abstract Seasonal succession in the plankton community was studied based on samples
collected monthly from May 2000 to March or April 2001 in the pearl oyster farm (Stn.A)
and fish farm (Stn.B) sites of Gokasho Bay, a typical aquaculture ground in central Japan.
Chlorophyll @ in the water-column reached its annual maximum in summer (July) at both
stations, but the average value was ca. three times higher at Stn.B (214 x4 g/L) than that
(77ug/L) at Stn.A. The marked summer increase of chl. ¢ at Stn.B was due to exclusive
predominance of a red tide alga, Karenia (=Gymnodinium) mikimotoi. As a whole, micro-
zooplankton (ciliates) abundance showed its annual maximum in winter (January-Febru-
ary) when mesozooplankton abundance decreased. Copepods were the most abundant me-
sozooplankton and showed numerically three seasonal peaks at both stations; spring (March-
April), summer (June) and autumn (September-October). Major copepod constituents
were Acartia omorii, Oithona davisae and Paracalanus crassirostris at both stations. From
seasonal changes of biomasses and prey-predator relationships among components of the
plankton community, it is assumed that the microbial food chain plays an important role in
increasing the O. davisae population in the aquaculture ground, especially fish farm site dur-
ing the stratified summer season.

Key Words : Aquaculture ground, Plankton community, Karenia (=Gymnodinium) miki-
motot, Oithona davisae, Microbial food chain
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Fig. 1. Map showing the location of Gokasho Bay (lower right panel), and
the position of the sampling stations (Stns.A and B) in Gokasho Bay (main
panel). Bathymetric contours (10, 20, 30, 40 and 50m) and the areas of the fish farm
(horizontal lines) and the pearl oyster farm (vertical lines) sites are also given.
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0.1)
Fm (ugC) =wMRmERE x04

AVEMTIT N

AVEMT T 7 My (RE D 02~2mm) OB
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Fig. 2. Seasonal changes in temperature (upper, C), salinity (middle, psu) and dissolved
oxygen (lower, mg/L) at Stns.A and B in Gokasho Bay from May 2000 to April 2001
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Fig. 3. Seasonal changes in the concentrations of bacteria ( X
10° cells/L), dissolved organic carbon (DOC, x 10%u gC/L)and
dissolved organic nitrogen (DON, xMN) averaged through the
water column at Stns.A (@) and B (O) in Gokasho Bay from

May 2000 to March or April 2001
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Fig. 4. Seasonal changes in the chlorophyll ¢ concentration (upper, xg/L) averaged through the
water column and their fractional percentage composition (lower) for the three size ranges (<2, 2-20
and >20 um) at Stns.A and B in Gokasho Bay from May 2000 to March 2001. Dotted horizontal lines

denote the mean during the study period.
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7oo G - WEMEBLT, MWTS V2 ri3d
7 & H630E - FEAHBILZ (Table 1)e ZR5D )
b, RO A2 (Fig.5) %##&% &, StnA

TIXH - BEFOMWIERIAL Prorocentrum dentatum
W2 & o T, RFEOEMREIT Rhizosolenia fragilissima
(9 H), Climacodium spp. (9 H) 3B X U Pennales
(11H) W&o THD LN LTI IHEE M
Prorocentrum triestinum & & O il & 4 7% f/ #i £
HE S EEA A & % 5 720 i)y, StnB TRRES
O W B E S R EWHE Karenia mikimotoi
(=Gymnodinium mikimotoi) 2 X - T, KFEDOH
HE $H & Asterionella glacialis (9 H ), Chaetoceros
spp. (9 ~10H ), Climacodium spp. (9 H) B &
" Thalassiosira spp. (9 H) 12X o TR I 7z,
F /2, AFITIE P triestinum & B3 Skeletonema
costatum IS EERERFEEL o720 TOXHITKFED
HHEIIEMOTERICE > THY Lo TWBHA, i
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FALL AW g hote, 72, AFITBVWTY
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Fig. 5. Seasonal changes in the abundance (X 10°cells/L) of three major groups (dinoflagellates, diatoms
and others) and the dominant species of phytoplankton averaged through the water column at Stns.A and

B in Gokasho Bay from May 2000 to March 2001
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Table 1. List of phytoplankton species identified in the pearl oyster (Stn.A) and fish (Stn.B) farms in

Gokasho Bay from May 2000 to March 2001

AL - $OLFT- - BRI - AL - 58 8%

BACILLARIOPHYCEAE
Asterionella glacialis
Asteromphalus spp.
Biddulphia spp.
Chaetoceros didymum
Chaetoceros spp.
Climacodium spp.
Coscinodiscus radiatus
Coscinodiscus wailesii
Coscinodiscus spp.
Cylindrotheca closterium
Ditylum brightwellii

FEucampia zodiacus

Rhizosolenia calcar-avis

Rhizosolenia fragilissima

Rhizosolenia hebetata f. hiemalis

Rhizosolenia setigera
Rhizosolenia stolterfothii
Rhizosolenia spp.
Skeletonema costatum
Stephanopyxis palmeriana
Stephanopyxis spp.
Streptotheca tamesis
Thalassiosira spp.
Thalassiothrix longissima

Triceratium alternans

Dinophysis fortii

Karenia mikimotoi
Prorocentrum balticum
Prorocentrum compressum
Prorocentrum dentatum
Prorocentrum gracile
Prorocentrum micans
Prorocentrum minimum
Prorocentrum sigmoides
Prorocentrum triestinum
Protoperidinium bipes
Protoperidinium pellucidum

Protoperidinium spp.

Fragilaria spp. Pennales
Guinardia flaccida DINOPHYCEAE
Lauderia annulata Ceratium furca

Leptocylindrus danicus Ceratium fusus
Licmophora abbreviata
Melosira spp.

Navicula membranacea Ceratium tripos
Odontella sp. (cf. longicruris)

Rhizosolenia alata

Ceratium kofoidii
Ceratium trichoceros

Dinophysis caudata

Gymnodiniales
Peridiniales

CHRYSOPHYCEAE
Dictyocha fibula var. stapedia
Distephanus speculum var. octonarius
Ebria tripartita

Others *

Dinophysis acuminata

* including HAPTOPHYCEAE, EUGLENOPHYCEAE and unidentified micro-flagellates

E - KFE (8~9H) BLU%L%-%FFE (1~3H)
12, F72, StnBTHITITFARICE - kT (8 H,

10R) BLU%L - £%FE (1~3H) ZaLN/Z Wl
EMIICAT (1 HHBHWIE2H) IEMRRICE
L, BFICRBDT HMEINE R L7z, TR
ITH (Gymnostomatida), A*EH (Oligotrichida) ¥
X OF % H (Tintinnida) Z& 25K ), WEN%
WL TAHRL LD EFEBMEAMB L7 (Table 2)s

BIOH, PEHBLOHAEHD S B, DEHFHEB
L 726 Stn.A TIEFZIC Laboea spp. (L EH) 25,

¥ 72, A F2IX Strombidium spp. (VEH) B X
" Stenosemella spp. (F#H) 25, HIZ, HFITIZ
Mesodinium rubrum (BIETH) 2558 L, #£FHN
Y— 27 OFEREEEE 7o 720 StnB TRFHIME —
73 E & LT Strobilidium spp. (YEH), K&EED
£ H Oligotrichida 8 & U Strombidium spp. ® 3 # &
DIHER STz ZNOHDH Y, Strobilidium spp. DY E
Zr LA, KA&EAEH Oligotrichida 23k ZE 2,

W2, Strombidium spp. BAFIIEK 2 HBE L7, 2

D LS, Strombidium spp. | LW E BB W T4
FIE L CRER & oo, EFITILF LN
THA L, Stn. B T o T Strobilidium spp. H°
L, EEREZIEEL .

XJEMMT I b

AVET T v 7 b UREEE Ok ) o
i) o A% L (Fig. 7) #& 5L, StnAICBWT
IREAEIEES (6 ) »68kF (10H) BIUE
Z (3~4H) WML AVEHTS 2 oD
9B, StnA TIEH A 7 VHEMEA BT 5 BHEIAE
D585 (5 H)~976 (6 A) % (F¥:81.0%) & H®,
WL L7z M, StaBTIEAVEWM TS 27 b
BEAEIES (6 H) »oFE (9H) BLUES
(3~4H)Z#imL7z (Fig. 7). 12HE 4 HEBE,
H AT EPEERD5TI (3 H)~9%64(6 H) % (FH :
81.0%) % diw, StnA ERIERICHRE S L7z, 12H &
4 H2iE, 2hctb - TREUH & KA oW 4 (3
(2, ZHHOREMI ) H3Eeka50% P k% o,



HrPEDT 7 v 7 b Y RHEOFHIER 45

Stn. A ®1 stn.B
5 A Ciliates
4 4
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Fig. 6. Seasonal changes in the abundance (x10%ind./L) of ciliates and their dominant species averaged
through the water column at Stns.A and B in Gokasho Bay from May 2000 to March 2001. Dotted
horizontal lines denote the mean during the study period.

Table 2. List of ciliate species identified in the pearl oyster (Stn.A) and fish (Stn.B) farms in
Gokasho Bay from May 2000 to March 2001

Gymnostomatida Tintinnida Helicostomella longa

Mesodinim rubrum Leprotintinnus nordqvisti Helicostomella subulata

Didinium gargantua

Tiarina fusus

unidentified Gymnostomatida
Oligotrichida

Srombidium spp.

Strobilidium spp.

Laboea spp.

Tontonia sp.

Lohmanniella spp.

unidentified Oligotrichida

Tintinnopsis aperta
Tintinnopsis beroidea
Tintinnopsis corniger
Tintinnopsis directa
Tintinnopsis kofoidi
Tintinnopsis mortensenii
Tintinnopsis radix
Tintinnopsis sp.
Stenosemella nivalis
Stenosemella spp.

Codonellopsis morchella

Favella azorica
Favella ehrenbergii
Favella taraikaensis
Amphorellopsis acuta
Dadayiella ganymedes
Eutintinnus lususundae
Eutintinnus spp.
Salpingella acuminata
Salpingella sp.
unidentified Tintinnida
Others*

* including Heterotrichida and unidentified ciliates
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HralEE Lo 747 VEOWEREZELToOMBL
iA%< & D ARI25MTH - 72 (Table 3),

COH AT VEOLBUEEE OkH472 ) O F14i)
D H B2 (Fig. 7) % 41 % 8 L T o F1fE (10,865
itk /m’) %FEHEIZLTHZ L, StnA TIREF (4
H), 8% (6 H) BXUKZFE (10H) »3mEIZb7D
¥ =2 %R L7ze BFEY =713 Acartia omorii &
Oithona davisae, ¥7ZFY — 71X O. davisae, FkZFE¥ —
71X O. davisae & Paracalanus crassirostris \Z & - T
F L LTHEkENz, —7, SmBIZBIFAHEFY—
7AW ZE L CoFHiE (1224484 /m®) DUF
R L7275 StnA LREIBRICEZE (6 H), #&F (9
H) BXU%EE (3H) O3ICb7z) =2 ZRL
2o T2, £FHINE —27 O FEREMD StnA OF
NOLERUETHoTe L2L%2S, O. davisae DZ
FiZALAS M E M THRZ Y, StnA TIHAEM R KAHE
Z (4 ) TALNZDIZX LT, StnB TIEES (6
H) ICALNIZ EWRBINTH LD, HAT VED
— 7)o 2L, Stn A TId4ZE (12H) &£FF (3

Stn. A
Mesozooplankton

11 Paracalanus crassirostris
0 Py Py . s—0——g

Acartia omorii

. 3
Abundance (><104 ind. /m’)

Oithona davisae

Copepod nauplii

T T T T T T T T T T T t
MJJASONDUJFMA
2000 2001

Copepods

H) &, $£72, SmBTla#ZFE (9H) £&HF (3H)
WK ABIML, 74 7 VHEOFERHNE -2, L LT
HEFY— 7 ORBIIHSL Lz,

NS EEN AT VHE3IHED20004 5 7 ~20014F
4AFTO1IEMIbRELZEHOMBE (A&,
HfrE) O 2K ERMTHIEKRLTAL L (Table
4), Oithona davisae \LWj & A2 B W TEMAEESL L O
BR3P CREZRTE EBIZ, StnB T
Wb StnA & HRTE» o 720 Paracalanus
crassirostris 1% O. davisae DIRIZ% L B L7248,
BRI StnA DL h o720 F72, Acartia omorii
I SIS B WA B X ORI R AR
gL E DI, O. davisae L7 1) StnB Tl3Wwihd
Stn.A L R TAHRdo 72,

Paracalanus, Oithona B & O Acartia J& ® % H 1R
TrEOERENE,SEN SN EERD JIEARMEL
AVEWT T o s vBfFRE (ER) Lo RjZEl
(Fig. 8)121%,20004E 1 ~ 4 HoF—% 2%k 55 &,
Mg MIICAH B R IEOMBSRO bz (- HE,

Stn. B

Paracalanus crassirostris
0 _%
] -

Acartia omorii
0 ‘_‘:’V__.‘\F‘"‘I—’“I"_l_’_r"l"‘?.ﬁ!
3 -

Oithona davisae

2M
]_
0

T T T T T T T T T T T 1

Copepod nauplii

0 W
MJ J ASONDUJIFMA

2000 2001

Fig. 7. Seasonal changes in the abundance (x 10" ind./L) of mesozooplankton, copepods and their dominant
species averaged through the water column at Stns.A and B in Gokasho Bay from May 2000 to April 2001.
Dotted horizontal lines denote the mean during the study period.
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Table 3. List of copepod species identified in the pearl oyster (Stn.A) and fish (Stn.B) farms

in Gokasho Bay from May 2000 to April 2001

Calanoida
Calanus sinicus
Paracalanus crassirostris
Paracalanus parvus
Acrocalanus gracilis
Calocalanus pavo
Centropages yamadai
Centropages spp.
Temora turbinata

Eurytemora pacifica

Acartia erythraea
Acartia omorii
Cyclopoida
Oithona brevicornis
Oithona davisae
Oithona nana
Oithona oculata
Oithona plumifera
Oithona rigida

Poecilostomatoida
Oncaea conifera
Oncaea media
Oncaea spp.
Corycaeus spp.
Hemicyclops japonicus

Harpacticoida
Microsetella norvegica

Euterpina acutifrons

Oithona similis

Table 4. Annual summed abundance and biomass of the three major copepods at Stn. A and B in Gokasho
Bay from May 2000 to April 2001. Percentage to the total (Oithona davisae + Paracalanus crassirostris +

Acartia omorii) is given in parenthesis.

Stn. A Stn. B
Abundance Biomass Abundance Biomass
(ind./m%) (mg dry weight/m’) (ind./m%) (mg dry weight/m®)

Oithona davisae 60,015 30.8 74,028 39.5
(64.8) (534) (78.4) (55.5)

Paracalanus crassirostris 20,932 13.8 15,009 233
(22.6) (23.9) (15.9) (32.7)

Acartia omorii 11,694 13.1 5,406 8.4
(12.6) (22.7) (5.7) (11.8)

Total 92,641 57.7 94,443 712

(100.0) (100.0)

(100.0) (100.0)

Stn.A : p<0.05, StnB: p<001)s TN EDFERED S,
T XA A #EY; (Stn.A) B L O~ ¥ A 2 (Stn.B)
B2 AVEMMT T v+ yBUFROFHZE) S
= FEENA T VHEIM (Oithona davisae,
Paracalanus crassirostris B X O Acartia omorii) @
ARHHfERIC Lo ThREESNEZ LWL N E L5
72

WEMTS9 N2, MEREE Oithona davisae &
DOHHERF

FENIAT VHEIED S B, Oithona davisae \X
@ 2 #f (Paracalanus crassirostris B X O Acartia
omorii) LE87%Y), FENPLKEORMIZHA)
T5EEHIT, FEEZMELTStnB Tld Stn.A & g
LTEmICHBIT 2582 R L7 (Table 4)o TDZ
EWD, 0. davisae \FHRIFFEESIZ BT 2 EFOWE
PEBRBEAE 2 RS 5 7200 OHEFE D —FEIZ 72 5 & HI T
L, HE—MERROBEPrOARMEERY T T > 7 b

v, B, WEHEE OMERRIZOWTHIHR, K
MiLhi 7o v 7 b v & OMERER%E & 4 o H BB
= (BAL 0. davisae : ngC/L, W75 > 27 h v
u gChla/L) OXISIZ & O AT L7-RS 3, i midkic
WHEOEICIAELMBEERH S a7z -
5, p>005), M, AFEEMT REOMHERERE & 4
oY (ugC/L) OHRZAL (Fig. 9) DILENS
ABE, MHIEWEEIIFEFE ) —H L THK
T HMMEE AR L7z, gl (5~9H) LT
A5 L, O. davisae D ¥ B &1L StnB Tld Stn.A
Vo720l LT (Stn.A: 1254 gC/L, Stn.B
1289 ugC/L), MTHOFIHIFE I Stn.A & K
LTIk & EFE o7 (StnA: 218 ugC/L, StnB
0149 u gC/L) o MEEHEIIH T D O. davisae D HAT
wi, StnATIE6 HE10HIZ, £72, StnBTlk6
H, THE9OH oA IR L THELLIEINT %
Y a2 R L7zo )5, O. davisae DBAFm DMK T %
12~ 3 A OAFHERAINICE, WgmiicEmo
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Stn. A

504 L]

Mesozooplankton biomass (mg dry weight / m3)

Stn. B

501

0 10 20

Total biomass (mg dry weight / m3) of Paracalanus, Oithona and Acartia

Fig. 8. Relationships between the mesozooplankton biomass (mg dry weight/m®) and the total biomass of
the three dominant copepods (Oithona davisae, Paracalanus crassirostris and Acartia omorii) at Stns.A and
B in Gokasho Bay from May 2000 to April 2001. Data from January to April 2000 (O) were included in the
calculation (see text). Overall regression lines are indicated by solid lines ; Stn.A: Y=149X + 858 (n=16,
*=0.285, p< 0.05), Stn.B: Y=1.01X +803 (n=16, r’=0402, p<0.01).

BIAE &2 O. davisae DB % Ll o 72, WH DM
2 (Fig. 10) 1%, StnB Tl StnA L LTI D &
WEOHE (Stn.A 7= —-041, StnB:r=—-074) %
AT ELEDBIT, StnA LRLEDVFETHDLEARIN
= (=M, p<00l)e TDOT END, < ¥ A Y
(StnB) TIWE7 3 Y44 #hY (Stn.A) LIHEL
O. davisae & WTERIHE OADOMBIRIRDY L 0 B
MEFF SN TOWBZENTh o7,
MERICBITA2EHOMEREO LR (P
mgC/m’/day) B & U Oithona davisae DIBER (G:
mgC/m*/day) % LA F 1259 Ikeda and Motoda (1978)
O (R: u L Oyanimal/h) & OFFRE W
THEsZ L7z (Table 5). Ikeda and Motoda (1978) @
BRI BAEEW 75 v 7 b 22T TR L EAE BN
Y7727 FIZBVTHOHMTH S EHILIES
NTw5b (Hiromi, 1994),
P=0.75R
G=25R
logR= (—0.01089T + 0.8918) logW +
(0.02538T —0.1259)
mgC/animal/h= u L O,/animal/h X 12/224
x RQ (0.8) x10°*
T: ki (C: £HICBT 505 5, 10m iE
OF¥E), W: KB 5 FHiZERE (mg dry
weight/animal), RQ : R4

ZORER, T U O A PE RE W 8 AR I E S
WL, StnhATIZ7HIZ, SnBTIES8HIZHK 4
AR B KA L 720 StnB IS BT 5 4 I K 4R
# (445mgC/m’*/day) & Stn.A 2 BT 5 4 & K
(254mgC/m*/day) ¥ 2% R L72e L L %A
B, ENPOLLFITIEIWMA L, FERHZ ML TiRAMIE
L7z6 O. davisae DL =1L Stn.A Ti 8 HIZ4EM
K (11.0mgC/m*/day) ZnR L7225 10HZK< 20
fls> H TiZ5bmeC/m’/day L FIZIRTF L7z S MUK
LT, StnBIZBIF S O. davisae T3 Stn.A DIHr &
B, 6~9HD4r Qb2 muwiEai (89
~126mgC/m*/day) »3#EFE S N 7zo W H LI 0.
davisae DEEEIILFE (12~2 ) I23FELLBA
L7z (ImgC/m*/day PAF)o #576 HUIH o A = 12 %f
3% 0. davisae DEEEOEHEG (BEE) 245 L
(Table 5), StnA TiZ6 10712, %7, StnB T
E6H, THEIHIZI00% L EOEEZRLZ. 2R
SO, Hil L7z & 5 S AH OB R AT R
DI ERECEVE] (Fig 9) &—H L7z %
72, StnB TIdEZF (6 ~8H) IZStn.A LT O.
davisae DFEFEDE L A% R L7z (StnA 22
~2741%, StnB :247~5303%). 4#12, 7 HIZid#K
FHHICH T 2B AT StnA TlEH$T222% %R
L7=DIZx LT, StnB Cld1142% IZE L2 &0 5,
Mg m M CRERERELE U 2O%, BEFEIZL
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Fig. 9. Seasonal changes in the biomass (u gC/L) of Oithona davisae (solid
lines) and ciliates (dotted lines) averaged through the water column at
Stns. A and B in Gokasho Bay from May 2000 to March or April 2001

Stn. A

Biomass of ciliates { pgC/ L)

Biomass of Oithona davisae
{uec/L)

Fig. 10. Relationships between the biomasses (u gC/L) of Oithona davisae
and ciliates averaged through the water column at Stns.A and B in Gokasho
Bay from May 2000 to March 2001. Regression lines are indicated by solid
lines ; Stn.A : Y= —0.66X +260 (n=11, r’=0.172, p>005), Stn.B : Y= —061X
+339 (n=11, r’=0553, p<0.01).
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Table 5. Estimates® of production of ciliates, and grazing of Oithona davisae at Stns.A and B in Gokasho
Bay from May 2000 to March or April 2001. Percentage of grazing of O. davisae to production of ciliates is

given in parenthesis.

Stn. A Stn. B
Production of cilates Grazing of O. davisae Production of ciliates Grazing of O. davisae
(mgC/m’/day) (mgC/m*/day) (mgC/m’/day) (mgC/m’/day)
2000 May 3.883 0.165 (42) 6.818 0468  (6.9)
Jun. 1.568 4298 (274.1) 1.917 10.165 (530.3)
Jul. 25.447 0553 (22) 7.752 8.853 (114.2)
Aug. 19.673 10.950 (55.7) 44457 10978 (24.7)
Sep. 21423 4533 (21.2) 10.313 12.568 (121.9)
Oct. 2.122 7.250 (341.7) 14.798 2468 (16.7)
Nov. 2.090 1.070  (51.2) 3.402 2498 (73.4)
Dec. 0.569 0.010  (1.8) 2.005 0.168  (8.4)
2001 Jan. 3452 0.065  (1.9) 2.102 0.038 (1.8)
Feb. 1.723 0.050  (2.9) 4210 0.035  (0.8)
Mar. 2.144 0.540 (25.2) 5.429 0.568 (10.5)
Apr. No data 3903 (=) No data 0735 (=)

* calculated by using Ikeda and Motoda’s (1978) equations (see text)

FEME S ITE L KA L7z

% %=

L iEL7 b s B N
HorElicBsraa7 4 it (05 5B &
C10m EOFIHME) S HRINMY TS 7 bV 8HE
wOFMEKIL, WEE (55, 1999), HEE (&
M5, 2001) BXOLEE (Kamiyama, 1994 ; “F-H,
2000) EEIBRICEZTICALNT, T oKEUE, Ty
FIBERZY). AxHLVIETav L rEnfiFR
B HHABIY Th 5720, Z 2 TORBEEMYIC
BUIBWW TS V7 by DEHEAIZOVWTOHR
FHRY7-5 %L, WELETORBIE TN E o
Too —H, Hor AECIRABEEMDT 3 A 25
BOMEMELTBY, 22 TOruu7 4 )Vaig
O 28 L CoFE L EMRRE (7H) &
TaAXHA G TOZEND EHRTEP 72, FE
WAL D 9 &, EESEH Skeletonema costatum 35 5
BAMOPEME LTABZINTWE I RS (1L
5, 1980), ~ & A FEhYHIZ BT 2 AR D F ZAE R

ELTCORBIET a4 2 L i L T~ 7 1 38
S TIE L D EREADET L TVDH I L ERKRLT
Wb, ZOFERD—DE LT, ¥4 B CldiEK
LR OT GiEKR O RHOBM) (Toda et al.,
1994) LHFE-T, BEFHW TS v 7 b rBfFE0M
N5 U7k (K. mikimotor) OIEHE % e
SR LA & B IR - PRt S A RBE R D
AMPRKELEGLTWA I E (TUh, 1982) A3%1F
bNb, W, M7 IAXYHTAWX MW7 > 7 b
YoOEE (BRE) XIS~ ¥ A4 IS8T Bl
W7o s b BEREEDL HICRoT0E 2D
TR

MBSV b (BERE
AWFFECTIIMEIE (B 58 AEH) 3~ A1 -
T aAXHA G RICE R X D AFIL'EICBIL
ZOEMBRKRIZHNY - XVEW TS > 7 b v HBLHEDS
ERR/NEEELZ1I2A 25 2 HoWIZA Sz,
C D& KNS % FEA TN - 2V
BT OFEHER (Figs.dBIUT7) ©
KA & B Th b, oz LiE, WEREOE
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ERAFICERT 2120 00b5T, ZoMAEHT
% Oithona davisae DN AT HIEEO A PEIC
WRTHELZLLIIETFTLZEICLBEEZEZLND,
F7:, ABIIBT B ENHOSHLILIZAEHD
BELAZ LS, FEENFRECOLZVESL, 5
WCEFIZHINS 28 BEICB 2B REOFHE(L
D3 % — >~ (Kamiyama, 1994) &I ZEWICEL S 2
ENW ML oIz, BIZ, WEETHHEHEADES
L, FI25~8AICEZRICIHT L Z L i shT
wWa (xR, 1996). AWFZETiE, W77 27 b
VIR (Zuu 7 4V aBE) OB LR, M
EHEOBAEE O W % 8 L COFHE & 4FRRK
i (1~2H1) I FAEMGOFHT 23X I A 25
BTOENL EHRTEP -7z, AP IR boTH
FEHPEB L2 L, 72, 2OHRIBEEREILFTD
SRTAFTMTE L o 2B E LT, < ¥ A %Y
WCBUT BRI EL TV A E ) M IEARIFFETIEH
LPCTERDP o720 LLGAS, MERHOERE
PEFIITA B TR, 722 213, PEHOH
ELTHSNTWAHMIE (Fenchel and Jonsson, 1988
: Rassoulzadegan et al., 1988) »37 2 ¥ »' A & &
LTIV E B LAZE (Fig 3) Ry & MR
LTWaDhbHzRv,

XIEMT I b

Ay BB LFEEI A T VH I (Oithona
davisae, Acartia omorii B X Paracalanus
crassirostris) D) B, WHE T O. davisae \FBZ (7
~8H) I, A. omori 13%-FZF (21, 4 A) 1T£~4
ZmICB L7z OXAR, #4F 1991), 72, Hirota
(1979) o#FEIZ L, REBRmE (BANE) (12
BT Inomfl (0. davisae B X A. omorii 1%
% % O. brevicornis B X W A. clausi & L CTHE) &
WRE LWL 7B E b2 R L7ce O. davisae 1Z)i
BN GEENE) BV THREBRICESICM
PG T L emb5NTWwAD (Uye and Sano,
1995), o> 1 #f P. crassirostris D% mHIRIHIE, K
WA TIERRZE (10A) »54F (2 1) 1T ORAR,
B 1991), 7z, W (Paracalanus sp.l = P.
parvus f. minor & L CHii5) TWEKFE (9~111°)
IZA 57z (Hirota, 1979)s L7225 T, I FrBIC
BN 3HMIIERESL L OB ITNIHEICBWTH
L 2FWELD NNy — V2R T e LN E %
D, O. davisae % P. crassirostris, 2 A. omorii
NOFFERILH RO NEBICIE T 25 53T
HbE 2D, P. ocrassirostris (&, Ty PIEICBWT
AER (B AAE) MBETAZE, WERILIZO.

davisae DWIZALE L (Table 4), KR I HBT 5
O. davisae L AKIRINZ BB (ZZMH, B &
b A. omorii ®BE, BT T V7 by OARE R Fi
BB X THEHELFRED DLV b,

CHNECTORGEL L CWITWNIFICBIT 77>
FUETIE, TS A A T VHE 3O BB EOFEE
AL % ST & ACHEER OB THE L T
Wiz, FEEHCHE D FAHIRME O B A T 2 FREEA
OFBIZOVWTIEHLPTIE Ve LALEYS, 1
FEIBICBWTIE O. davisae DFEF BB R IZMO 2
FEE B )< 7 AL TIET a v H A £ & b
BLCHEAREB I OBGFRERIIE L 2D 222995
7z (Table 4)o F7z, FibEh b X2, W7 I~
7 b BIUOHMEREHOFETHIfFEbIIY S A #
WSO T AX ARG L D ESTWDZ LW
Mol TNWZR, I F A EHGIIB VT O. davisae
WT XK A G L R L CEEICHBLL -8 o
—D & LT, M ClIKROFHE/LITITIZH T
HolzZehb, XFTAEELOIHO. davisae \Z
EoTHALRERER S /22 ick b EZLN
%o

Oithona davisae %X 3 B EHEE

Oithona davisae D Wb 7= 5 HH (F~KZ)
&, IREERICL D, EFIIEE I - KEOH
W TR I E M IR & O U 22 W SR AR (Uye,
1994) oAz, ARHEEAREZFR S 57:00—% L
ToRPRER L B A O L EZ b ND, Kl
A E UCHEBEE IR L, WIEEE, SiEdE (4
EH, A#H) BXUOMho®) AW zliad 588
P2 RT E vwbhTwa (Uchima, 1988 ; Uchima
and Hirano, 1986). LA L %255, WEHEEHDH B,
BRI~ ¥ A4 R CHBT 2 H R4y o —H
Karenia mikimotoi \3AG % H Favella ehrenbergii (238
XN 5AY (Nakamura ef al., 1996 ; Kamiyama and
Arima, 2001), 52D EFHER (L) WEOIAAE
PHEESIN, AT VHE B2, Acartia omorii)
DOFFEE L TRIFETH 5 L idvndizzvy (Uye and
Takamatsu, 1990) ¥ 7z, Granéli and Turner (2002)
ERIRT 5 v 7 b Y BEOHEBERICOVWTOAY T
A L AEEREITV, K. mikimotoi DKERFEAA T
VH (Acartia clausi % £ 4F) (k> THAINE
PofzEELTWAS,

— 5, BRI TIL, Oithona davisae DEFEER (/
=7 )7 A~AR) DKL EH O Strobilidium
spp. & Strombidium spp. # AL, FT 7z, WA
A8 H D Tintinnopsis beroidea & Favella ehrenbergii



52 AL - $OLFT- - BRI - AL - 58 8%

ZHELTCVwRZ IR LIFLIFHBE I TN S
(Uchima and Hirano, 1986)s = ®72%, 7TH®O <
¥ A BB D O. davisae DELE (Table 5)
X, BETIEH A2, fHRE L TAREY MY TS
v 7 bV (K. mikimotoi) \ZxF$ A L DT HUH,
Bl 21X, ARICBWTHFOY Y 1 #iHY TE N
L 7z Strobilidium spp. B L O F. ehrenbergii (AFHIZ
AR TIEEL oz db D0, HERTARL L,
Strobilidium spp. DN FERERAE & LCHB) (1ox)
LTI EESLLEVZ L9 Kamiyama et al. (2003)
WZENE, BEFEOILBETIIEMAES - Rr oM
G e AN O 4OV F — 5533132 S < Oithona
spp. WX AMERBICHT A Ny TF T -T2 |
= VICE o THBINL I MBI N, AU
RICBWTIE, MBHFEOAEREEIINT S O. davisae
OEREEOMLR (Table 5) 22056, Td X9 % 0.
davisae |2 X AERFIIH T L My Ty -y
Pa— R E Nz, L2La2s, MERED
5D AN F—MIE721 TIX O. davisae TREE % £
JEAEFFCE R WVIGA (MTREHOAEERIIHT 5 O.
davisae DL RO E A H100% UL EARTH) b R
MEh/i2ehs (Table 5), ZOARREGZHFET S
72ODHEHRE ZDAFEREZYIONPITTH E LI,
NETE O AR AL HDER L 7RIS VAR LIS
HLAH AR AL ¥ ¥ A (Hiromi et al., 2000) @5
FIZOWTHEET 2LEDVD Do

Sakami et al. (2003) IEZFH 7 g~ ¥ 1 25
BT BAREL7- D OB LERED D7 < & H9I% H3FE
FHHRAREY (DOC, DON) 12L& - THRFShTna
TEERE L, SO END, KBEICHE) R - HE
WL 20> & O FEAEREA BRI BT O B RS A W o 345
RS (WA, 1982) 72Tk, #MER (B
EH) Off& LTEELSMEOEEICHFGLTWD
ZEMRIMENSL, L7zAoT, ¥ A #iY T,
HEIZ, BFEICIIEBHROBEEAEY (DOM) O
BB DM S - R, 72, 2RI
KU L 727 m il E b o CTH ) 77 v 7 b
(&<, EEREUERMMNMITEREE &) 2 &L
THTER (F12, AEH Strobilidium spp.) 238 L,
BIZ, ZTNHMERIH TS O. davisaze DIEEIEH
MOFEHNE T 2L Shb (Table 5),
Thbb, EFONLrE~ ¥ A #RGIZHEITS 0.
davisae DFRTEREIN % 3¢ 2 5 PRMILIR IR (RRl%) &
U TR Entsl (AArTEA A — M — S/ i
HF - ER -4 7 H O. davisae) HEFER 1%
FRELTVWLIEDPHES NS,

Oithona davisae 7> B FIRKIEEHE~DOH KW 7
O—{ZDOWVWTERLTAL, AriBIIBITA6HB
LYY B offfEf (&L 4V F 2R Pictiblennius
yatabei, ¥ Y+ I Spatelloides gracilis, T F A
Sillago japonica B & O° )~ ¥ Bt Gobiidae) @ 45 i
(Table 6) 205, ZhooMBEARES X OHFEEIZ

Table 6. Occurrence of fish larvae collected by ORI net* in the pearl oyster (Stn.A) and fish (Stn.B) farms,
and at the mouth of Gokasho Bay in September 2000 and June 2001 (Hirakawa, unpublished)

Stns.
Sampling date Occurrence the bay mouth
A B

8 Jun. 2001  No. of inds./haul 19 10 50
No. of species/haul 6 4 12

Dominant species Pictiblennius yatabei  Pictiblennius yatabei Pictiblennius yatabei
19 Sep. 2000 No. of inds./haul 38 13 535
No. of species/haul 14 8 40
Dominant species Rudarius ercodes unidentified Gobiildae

(broken) Spatelloides gracilis

Sillago japonica

* mesh opening; 1.0mm, mouth diameter; 160cm, length of filtering portion; 600cm
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TIRIKZRT &N Tholze TOT EIE, EKiL
BB e OEREIE L LT, ~ ¥ 1 it
WO, Wi, 7avr [ @ e gL ThiFEL
BNV EEERLTCWD, LA T, IO
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Oithona davisae 1% H ARG R O & K AL L 72 B
BV TR A VX —%F/ - 3 7 i BRI
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