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Size Fractionations of Phytoplankton Community in Osaka Bay and Kii Channel

Kuninao Tada, Kazuhiko Ichimi and Toshiya Hashimoto

RERE D S RFEAEICT TOHRICB VT, 19934108, 19944 1A, 4 BB L6 BO4ARDMIFIIB VT, Y
T N BEOT A XBRIZOWTHEALL, yuu 74 ba (Chla) BER2Z2075 27 br#4 X (0.2-2.0
pm, 2.0-25pm, >25um) WASELTHEELZ. AZBRICEVTE Chla B, 0.7205106ug 1M TH o7, KK
BIZBIT5FY ChlaiBEI36.41pg 171CH Y, RFKEIZBITDFH Chl a iRED0. 87 ug 1N TH TS D o 72,
ZChlaiBEICEDBYT, 7/, BIU~A 707502 b4 ADEFERFETEFNRENI3%, 31%B L 136%
Thh, BEKETIIENETNE2Y, 21%BLUN%ThHol:. IO A XSHOKRLY, MERTRELIIZFOM
WMTI727 b O XERP R oTEY, TORERARLEL L Z LATFHEEINE, ‘

FHFICBITEE a4 XD Chla iBEDOTRMEIF6.0pg 11TH Y, TOMINEBRTHERESNTVAEI Y LHAL D,
B ol 85I, TOKITT U FoH A4 XD ChlaiBENEAMEIE, BECRESA TR Iy 7S 2 b
VOB NDChla EEE Sfgcell 'L RELTHEB T L, 108 cells mIOMRATETH S LiEE SNz,

The phytoplankton community size distribution in Osaka Bay and Kii Channel was investigated, during four cruises in
October 1993, and January, April and June 1994. The chlorophyll a (Chla) concentrations of three size-fractionated samples
(0.2-2.0 pm, 2.0-25 um, > 25um) were measured. Total Chla concentrations varied from 0.72 to 105 pg 171, The average
total Chla concentrations in Osaka Bay was 6.41 pg 1-!, which was about seven times higher than that of Kii Channel (0.87 ug

1-1). Moreover, the average contributions of the pico-, nano- and micro-phytoplankton to the total Chla in Osaka Bay were
33%, 31% and 36%, respectively, but in Kii Channel were 62%, 27% and 11%, respectively. We concluded that phytoplankton
community between Osaka Bay and Kii Channel differs according to size distribution.

This phytoplankton community in Osaka Bay and Kii Channel contained picoplankton with a maximum Chla concentration
of 6.0 pg 17}, apparently higher than that of open ocean. Also, the Chl a concentration is correlated with an organism density of
108 cells ml™!, assuming that the picoplankton Chla content is 5 fg cell™,
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WTHET 5.
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2.1 FEls SUEHEBHER

Bl 3 & OSAEHRIUI L B KA A EF M EHE
i - BEAL LR WT, 19934E10H12-22H, 199441 B
8 -21H, 19944 4 B12-22H, 19944 6 H20-30H @ &t
4 @T o7z, KIRED SRFAKEIHITT 7 HE &R
(Fig. 1), RBAKLZIRIML, RE+HD ChlaiExHllE
L7z, 28, CORRE»SEFKEDER T EL 41
DEBNC BT B KEIEE O R ZIIAEARIT A (1996)°
PHREAEHE L LTARL TS,
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Fig.1 Location of sampling stations in Osaka Bay and Kii Channel.
22 A &E

RIS N7 KEEHE, $REVAE © 12 Whatman  GF/F
7 4V Y —% V7300 mmHg F2EDQES THRE#EA L
. BmoN/T 4 V5 —1E N, N-dimethylformamaide (LA

g -Gk Rt

T, DMF &B5¥) £HWCHHMMEE (Suzuki and
Ishimaru, 1990%), W&3tiE (Lorenzen, 19677) 12 THlE
L7z, @IEICi350 mm £V 2335 L2566 EEst (H
A4rett, V-530) % Hwv/z. %3, Lorenzen(1967)” D
Chla B FEDFHEIIZ0% 7 € F VBT 3 0T
HBN, ChlaDP0%7 L b B L UDMFF ORI A
N7 MvB X U665 nm (2B BRGEIZITIZE L
% (Speziale et al., 1984"), Lorenzen(1967)" Chl a it
OEEXAHVE 2 EICEEIL R,

T4 R0 Chla igER BIE T A 72012, AR
BEIEOELL 7405 — (25um, 2 pm B £ U°0.2
um) AV THERA LA, AWk 740y -3ty
A XH25um D3 v b+ (Swiss Nylon Plankton Net Cloth
P 25), BXUIEH2 um, 0.2pum @ Nuclepore 7 4 Vv
¥ — (PC MB 47 MM) Thb. ThHDT 4 V& —T
B Lo EHE oW Td, Whatman GFF 74V 7 — &
[ElA%IC DMF Hiitt 2 1TV, IRBEIC T Chla BE 2 HE
L7z, B, Bl T7AaNMsd—ilonwTTS5y 75 A+
EiTo/b A, Chlak LTHIESHAYED 7 1V
Y= oDERBRDON Lo/, BREBILEFEDT 14
VI —THRoN/IChlai#EEELFI&ET I LICE
D, 0.2-2.0pum, 2-25um BL P25 um L EDFhF
NOBESFD Chla X EE L7z, %38, Whatman GF/F
TANE —DFHILAEZ0. Tum TH 5.
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19934E108, 19944E 1 H, 4 B, BX U6 FDEt4
DRI BT HKIER, BGOSR SIZ BT A4 ERE
Bl#% Fig.2, 3R L7z. KERBRNORKRD BEE OSBRI S
M3»oRFAREDRDNMIOERAS 1 FTORDK
WEEEIL, KB ICEKREIESK, TRICEKESES
KevioHWitRonsbnn, Bt AFa7
U —PEIREITIE 2 (ML KBRS & 2 o T /e, B
HS2:M1OBOKr BKE (RRikiER) #HRATK
BB AR EIE K, REKEN CIIEKEEES
KeoTwie, T, KIBAOBESS 3205M2
DFETIIMEL @ U CHEEER RO TFHL, #Hizl
BICI3ShEMIc L (BELTVE (Fig.2, 3). 20
BASS3IPOM20fHER#y 7Oy FBEOHLNS
BETHS (M, 19907). KRB S RAHFREIZ T
TOXRBEE L, ELIFAShTEY, KREERLF
KEDBFWZLAF 2T —FREDY, 52D ITX
FaT7 V) —EREEFZOMEOHOK » BAEIZLY
BTONTWEG, Ry BAKETEIHREIPEN-DHRER
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Fig.2 Vertical distributions of water temperature (C) in October
1993, January, April and June 1994.
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THY (Tada er al., 19987), BEROENZTIL Chla
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Fig.3 Vertical distributions of Salinity (psu) in October 1993,

January, April and June 1994.

Tablel Total Chla concentration (0.2 um<) and relative
abundances of size-fractionated Chla in Osaka Bay and Kii
Channel.

Chla 02-20pm  20-25um 25 um <

(ngt™) (%) %) (%)
OsakaBay (n=19) 641 % 605 33 * 23 3 £ 14 36 £ 21
Kii Channel (n=8) 0.87 + 0.39 62 £ 15 27 = 9 1+ 7

Osaka Bay  : Six stations (M3, S4, $3, M2, 82)
Kii Channel  : Two stations (M1, S1)

BEMI0pg 1"EBAAEWETH o7, Chlai&
i, KRB LRFRKEROMIBERTHET 5 L kKRBT
FEEICE (Tablel). FKRREMNTIE, Chlaift
ESBRROBUSEM2 »5MEVICHITTRAIL, B
CBEHRRILOM 2 TEHWEE 2 2 HEAFD His.
3.2 Whatman GF/F $&1f0.2 um Nuclepore 7 1 JU
S—LEICHEEhT: Chla BE

Whatman GF/F 7 4 V% — (F¥9FL#Z0.7um) &, L
#£0.2 um @ Nuclepore 7 4 V% — % Fl\V TR 72 Chla
AL E TS, Nuclepore 74 V¥ — 2 W T
BIZE LB EmwELEoN, Bib, W74 —%
IV Cko/: Chla it 2 ThEN X, Yo7 oy
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FLAEZA, BIEEIZFDIEIEALENY=XDS54 >~
b EfizaAH LT/ (Fig.4). Chavez et al.
(1995) "1 & HTER K F 12 B> T Whatman GF/F 7 4 b
¥ —&, fL1E0.2 um @ Nuclepore 7 4 V¥ — & % W T
K1z Chla i EIITIZERBEDEZRTI L EREL
7:%%, —7J7, Taguchi and Laws(1988)3/v7 4 BB &
%2 BT Whatman GFF 74 V¥ — %8 L, FLE
0.2 um @ Nuclepore 7 4 W ¥ — EIZHi &N 2 Chla D
FEXEHLTWYS, 72, Tada er al.(1999)'9 ¢ jhis
KEDY V TEBIZB VW TEROE R IRE L T 5.
EHIZ, BRFLIHBRERTHSEESAALIIZH
BOMENPEZBI LN, BHEABOLEE (ZMiIh,
19947), deA W EE (FHEIZH, 2001%) 28
WTHESRTWS, ThEDT &iE, FHILE.7 um
@ Whatman GF/F 7 4 V% —%@# L, FLiZ0.2um o
Nuclepore 7 4 V¥ — EiZHiE S b 77 > 7 b v
EVFICBERTIIERTELWILEZRLTWAS,
3.3 ¥YWTII FOBEOY A XA

4E1% 6 1 720.2-2.0um, 2.0-25pum, B L U25um
U EO®ESD Chla %, #hEN, ¥Xa 752+,
FITII Ny, 47U TI P VEGELT,
ZNENDE G D Chla IREDOBKIZDOWTRET L7,

SEOFFIZBNT, 6 ANEROEBMA M3) T
Heterosigma akashiwo OFREFEEL TV EBEOYa Y
277 PYESDChlaiizBEid85. 1pg ITEFEFITH
fECH o7 (Fig.5). H akashiwo DFARZY 4 X138 -
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Fig.5 Three size-fractionated concentrations of chlorophyll a at surface seawater in October 1993, January, April and June 1994.
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KR - KB B BHNT T > 7 bV BEOF 4 KER,

25umX 6 -15um TH H (FEALIT A, 19902), + . 7
S P ESIIAEINDIETTHE. LrL, HE
5 AT o 723 B FEEA D H. akashiwo HRE % 729 A4
ASEERERTIE, MEO—% (21-37%) ATFLEE2.0pm
D Nuclepore 7 4 V¥ — % @B T 5 2 EPHERINTS
DERERT— %), 4BIOFAE T H. akashiwo FREFE
B0.2-2.0umDEI TS5 7 b Y ESHD Chla i
DE\DIL H. akashiwo RO —EEAS, 0.2 um D Nucle-
pore 74 )V ¥ — k@B L7 AL#EZ 55, Han and Fu-
ruya(2000)® & BIE{E 2 B\ T H. akashiwo D RIEFE L
72BEIZI3 3 pm BA T O 43 ) Chla i FE 2550 pg 1724
DEVETH o7 L 3M|ELTWS, T, UTD
ZETIX, To6 HOBROEAS (M3) DEIZRY
THEWTH. HREEOBS LTV AHAICEMERZY
B, TOL I IEREEE L KBRS ST
AT, &ChaiBEnERELEDIZE a4 X
ABChlalBELERALTLEIGENHS. LiL,
19944 1 B2 i32.0um BL T O B 5 @ Chla i £ ¥ &
ChlaREDIIEAERXEDTEY, Tl kid, B4
BIULAABETOIEI TS > 7 P D EBTAEEND
B ERRLTVE,

WELBLT, YaFrsvrbhy, +27502 b0
BIUwAL 207522 b YESD ChlaitElE, Fh
N, 0-6.0pgl?, 0.03-9.37ug 1™, 0-8.55ug 1"'®
BHETHD (Fig.5), £ ChlaiBEICED HEEITTY
TENZFNA2(£25) %, 30(£13)%, 28(£21)%TH -
72 (n=27). $7:, KRBAOSBIESE M3, S4,
S3, M2, S2) tRFkEo28HE (M1, S1)
ETHWMT Iy bV BEDOY 4 R EZ B LR
(Table 1), AREMNTI4L Chla itz T T6.41%
6.05pug It (n=19)Tad 5 DIk L, LHEAKETIZO0. 87
+0.39ugl1? (n=8) LHTHOEND-72. ZLT,
FOH A XMEEBT AL, KaTss50 s b0, /T
Fyo b, =420 TT Uy b UESOEENKIRE
ATRENR TR, 33(£23)%, 31(+14)%, 36(+£21)%
THh (n=19), =K, BREKETIIZLEN, 62(%15)

%, 21(£9)%, 11{(x7)%Tho72(n=8).B0b, K

& ERFKETIIHED TS 7 b VEBRDOY 4 THEK
BAOPIZR2->THEY, &ChlaiRENHVARIEA
TREITF 7 b Y ESOHGEIEIRFERE IS
THEDT, HizwA 207507 P ESOBEEHE
2 3ETH Y, A XpamrL h KEEL Twie,

W77 7 b Y BEOY 4 A5FICDOVTOREIE
BH{fThbhTBY, ZORREIE Chisholm (1992)° D #4
Helitk<FtovohTwas, B ChlaitfEDKW
BXKPOHM TS 7 D UBRETRY T PN

HELTED, ChlaBEORME LIl ADkE
WHDDEDLEIENEL 2B, T, REIESD Chla
BEOBINZIIEREOES K EV (Odate and Maita,
1988%). & 51, &ChlaiEOHMME L bz, ¥ad
AXRF /4 XD Chla B DHEMT 525, 20 Chla
BECEEINFRLERENTFIEL, ERMEICELE
i, O KELY 4 XEGFDChlaiBESHEMT LI L
VHONTWA., 2, EEHPAEICLST 1 um B
TOBEFI30.5ug I 2B L2V E STV % (Raimbault
et al., 1988%). LH» L, AEHOAEXIIBNVT, 0.2-2.0
umDE¥IT T 7+ VESD ChlaiBEid 0-6.0pg 1
DOFEHTH o 7.

DED LI, SEOBBETHLNIAEY 72 b
VEEEOY AL ASHEOERIE, ThEITINEED E N
FEFEBRBEBICBWTHLMIENTE Y 4 X5H1E
M ERMICIYETEEL b 0D, ¥aT750 7 b
E5? Chla iBED ERMEFIS HIZE L o TW,
3.4 BERBRICETIEEYT I I M

CIEW 77 v 7 b i, NERPEREEROERR
KBWTHOTEELRFETH S L EN, HLEHEMER
70— bA=F—DREIZL T, AEIIR>TH
KEBHEL LI o/, Ealhrs s bR
HOERIZIEAGHT 5T LMo N TEYH (Waterbury
et al., 1979%), 220FBL V-7, BIL, 7 UE
D Synechococcus & JFAEFRIED Prochlorococcus 12 & )
MR S, HRIZ Synechococcus \F R OEEIZESL L
THET D LHRESN TS (Stockner, 1988%). L»
L, #HEERABTY a9 v 7 b OEERERIEI D
L7zbDTHa0EIPIZo2nTiRI{bhroTwh
v, HBIE, BREBICB ARSIV Y ORE
EENLOMATEEIIOVWTOF— 7 DEFHIECEF
nNTwns,

BIRO L) ICAEOER LY, BRI, $FICERER
WX, IhE THEED D WITEEFERIZBWTH
5T ENTE 7Y A ASARIIIERIIIT L TR
33600, K375 5 b YESO ChlatED LR
EIZHAS PIRE > TWA, 0.2-2.0pm D 14 XDHE
M7 M BEDRED Chla i EIZ% 3 £ THH
DWEFECHAOMNITEEDLHETH L. —F, KK
Tit, Cafy7rs v o7V =3I v S OREDDH
h BIEE, ERES, 1996), EEmiEEH TS
GO TN=I T ERITHEED TEZD
h b, FEPEIZ Narragansett Bay (Smayda and Villareal,
1989%) 4 Long Island (Nuzzi and Waters, 1989°) T#
EBFED Aureococcus anophagefferens (2 -3 um) D7
V=L I U THPEBERATYE, STHIEIAROERLD
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HAREATK VAT, Sieburth er al.(1988)7 13 ¥ 375 &~
7 P EIFATWS, SEOHFAKIZEVT, 0.2-2.0um
O¥2TIy7 M ESTD ChlaiEiE0-6.0pg 170
HHTH o7z, MAKDE A RN TITo FTIZBIF
A4 ChlaitfEi30-160pg 1'C, 20BOY a7 »
7 by A4 XD Chla i, 0-11.7Tpg I DEBETH
(ZHIZAH, 2001%), 4Bl FIEZ OMEMEO N
ThHb. S0, IENOERERRIIBITAERE LT,
K[E D Chesapeake Bay T & Chla iREE D 475 -45 g
17C, 209 L 3um LT O ChlaiBEHMN1-5pg 17T
Hot=Z & (Ray et al., 1989%), F/2 v HE—LD
Johor Strait Cid¥4 Chla iEFEH1.0-57pg 1T, #D0H
L 8um LLT D Chla it BEA#0.4- 4 pg 1" Th o722 &

(Gin et al., 2000%) L EPHESINTVWSE, ZDL)
2, KIFEIZE DB LN Chla DEEFEE (0.47-
21.8ugl") REROEREBEBHICBITLEChla Dk
EHiE (0-57ugl™?) IR THEWD, ¥a77 7
b Chla iEEEHIZIIZARE T2 81, ¥
AT 7 b UHE Chla DIEEOWINCEDL L TFIC
BWEETHFETLIELZRLTVA, B0 L)z, &
ChlaitEomE &bz, ¥a7rs 02 F YESD
Chla g b #EMT 525, O ChlaiBfEIZIE EREM
L, EMRBREIZE L1234 Chla B EDOBMIZ 2 H
b —FEDEXRT I MO N TV S (Raimbault et
al., 1988%)., TN FTHIFL SN TE-ERERESLE
FUE ) T2, FEFREFRB LI NBHIISBNT
bY¥a75 7+ VESD ChlaiZEIlb LIRESEE
THEOD, HAEWEEDFREIL ChlaBETEDRE
PIROVTOREHITZE AR SR TwWR W, £HIE,
(2001) 3T  HAR DK 4 R TIT o TR BT B &2
ChlaigEL¥a 752 b+ 4 XD ChlailtfEL D
MiRth, ¥arss > b0 Chlai@ED EREIZI0
pg IMBELHEELTWE, ZoERERIMNERTE 2
SNTw2EMRE (F2iL, 0.5ug 17, Raimbault et al.,
1988%) X0 LEH G D IE.

Xz, ¥a 757 b AL XD ChlaiBEDOHEL
RIEIZ2WT, ¥ a s v s+ OMREEORS
BEYVRET S, I TS0V EBRTAEE
2T & % Synechococcus DHIFLA Chia &L, 1%
5 5fg cell & s E LT v 5 (Kana and Glibert, 1987°).
ZZT, KOl SIS P D Chla & E%R 5 fg cell®
LIRET A&, ABFFECHELNA0L2-2.0umDE TS
727 PYESD ChlaiBEORKIEDG.0ug 17 % E K
ThHEDIE, CIEYTT s b rhbn L b2
X10cells mI"DOMEFETHFE LI EIZR B, BE
ENCBT AT S > 7 b v OMAEEIZDWT

" BRFERFREYEMENER - ARH

DHEIED TH 20, FIREFME TR EKERLIC
Synechococcus 7510° cells mI'{ZFOMBEE THIL T
w7z (R B FLE). KB, Woods Hole Harbor T i3
Synechococcus D& T10° cells mlI"DHFIFTEEATE S h
Tk D (Waterbury et al., 1986"), Narragansett Bay (238
iT A A. anophagefferens @ It K% & 1£1.5X10° cells m1™
T& - 72 (Smayda and Villareal, 1989®), % 7z, Partensky
et al (1999) 13 R DAk 4 LI BT B Prochloro-
coccus B & U Synechococcus DI DOWVWTHEEDRE
fEx LD T Lo, MENE L IKRBARET TS TI®
cells mI"OMREETCHETEE LTS, —F, ikk
WAZ BT, Nagata er al . (1996) I BEHMICB VT,
Y3757 brH3.6-7.4X10° cells mI"DFMILFHERE T
HBRLZEHREL TS, -

WM¥WT7 7 by & Chla 2$BIBE LTH A XTHE
TAHILI,AHOBET D, H D\ T H. akashiwo FRL
WKWRHEND LI R T4V —DFIEFEI YD KRELHABO
HAFOBRELOMEIISH 00, ThoDRELS
BOEREHELTEZDLE, ERBHLABEEIC
3, HNEBRERERGRFERLVOBVEECYIE
MT7o 0 P HBBEELTWRIEDPHEESNS, &
7=, ZREEMITRIASE L 72 A. anophagefferens O & 9 12,
SETHONRTWRWEE, H5WiIEEGNEELRH-
REATIT L P UNFELTWLHERLELILON
B, —RIHEMTT 7 VEERO LRIIEEREA
LEDBEEBBEIZLINHEB IR TR EEINTEY, &
%, DEEHHVIIERBBERICBIT LIy T
I OMREEDT—%, HAVIEIFOEELHAEE
EDOWEDH DIFROERSDLETHA .

e &

AL E/RT DD, AR ITHELXTEV A
g, £ B
—8d%, JbiEEREREKEREHER - I8 K%
BRICBHELEYT. 7, 8 KBoSHICTHHE
WRNIKFERFEREEREFMAE, KEKZEYAE
EFHKEREFNREOEREFRIT O, S BHER L
Y. 615, ABICITHAECZILERFEHE e
-\ KRR, FOMEER ST LOL
THRMEBOBERIIESBLEY. CalEhrs o2 ¢+
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