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UK DB T TA VCERT BT A R« 7 A D—BHED TN

BhprgesE - Mo B (BWERT - T8 - AW TFH)
RS - RE R BUEXRE - TFH - AW TFR)
A3 R BIERZE - THE - A TERD)
B aE (RMEREE - TFE - AW THER

EEEEER DY AKITATEITREKT B, BARTIEA A —Y 7 1ICHE L LRER R
FE, FOKREBRELZY ., BEBRICH AV o~ ilxLTICL2ER/KB R OND, K
WK T AR, WAKPICE TN DESIIFEKET, HKFOT T4 v LTINS HE
WF ¥ FUHICHCIAD BILE, DT T4 ViiEEsy - BREERETH 5,

YK SN ARHCHOK B OMEY 75 7 M 3K RICER Y IAEN 5, KM
HETHICONT, WKFIKRYVAENFEY TS o7 bt Balc 7 54 v hic
BEITA, 754 HICEEToTER T T 7 b UMIBRILERE OIEKRO 2REOE D &
TREEN—2°CI< DIKIE & ¥KE LD$5% L W RBRREE &\ 9 fBIRRERIZ & 2>
NhbT, BERREEAFIHLT, T4 R - TAVU—HEL LTHLWEYHES
FERLT 5,

WARILSRELELABOT A A - TV —BHEOHEIIBRAEE CEREEE TS
AFbhTE =, LU, WKERAEOT A X « T AV —BEDIL, LD
HEES D7z, 1F&AEThRT, MALARERLN TS, ZDDH YR TIE,
TF vy N UBEOUEK ORI AR E, O TZOER Y IAE MRS ER
BBREOTICIERT2DONEHELMNITHZ 2 A E L,

UK MFESICRKE L TWA Y a=HicB VT 1.5mX2.0m DE/AKEZIED | REK
FEBRBCIANT, RBEEREITo, BEEPICH LK ERRSE, 8 BH,
HBFEE LT, BRE, BS. KB, Y. REERE, Jenrva RE.
RARIEE, NIT VT VA NAEWDBWEREOBFEZRE L, EYT T
7R RITFIT . T4 VA SO RES THAEKTICRY AERS Z LA
BRI Ehi, ‘

WK IE, O RENTMED T T 7 b I YA BIETE X EE D o T,
UL, FOBRGEREEZRL, BKFT, Zeu 7 /vaBEREMLL, TD
BN E R, N2 T VT, U VA, B RIES N LT ORI,
FNENSEHTRERDLE, TREWONEHI L OBGFEIT., S0EX Y b
{725, ' '

B R FEYRIR DR TR OWUINEMNT X B REBEBREIIFET 5 Z LI, KR OBHFR
BT X - TRE L TV 5 AUBOAYHERCFIEREHE LM LTI £T
BEALTWL A9, ‘
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WEKFOBES T TA VNEETET AR - TVVREOERER

BiEkAfgEE B0 8 (BMEARSE - T8 - EMITFER)
HEFEE EE R (BMERE - THE - EMITER)
¥ Wi (BMEAE - THE - £YTER)
B & (B - THE - EWITFERD)

@ MEEH :
EREBHOEBKIILFIEKT 2. BRTIEAF—Y ZEBICHEH L EILEERRIC
BE, JKIER LI D (Enomoto 1996), IBEHICH 2P 0 v H-LEERMIIE. KT
HMOLHERKDPRONZ FICV ol Cld EFELERKHEOHEIE < Ro7z b,
FERENZ 72 572D LTWA (Taguchi and Takahashi 1993)o

YEKIZREK T 225, BKFICEEN2BAEFKE T WKFOTZ A > eEN
ZHIEWT ¥ XVPIZE LIA® 513 (Squire 1990)e ZD 75 A VidEEMREETRE
T % (Cox and Weeks 1983)0 F /=B HFDREHEE D EMESN TV D (Smith etal.
1990)o

KPR E N 2RISR OBEY 7S > 7~ VIZEKFICRDAEN S
(Garrison et al. 1983, 1989, Gradinger and Ikavalko 1998)c KD FEET %12 DI THK
FICEDAZFNEED TS 7 b Uik, BRAICT S A VHRICBET %, 751 VHIC
ESEBEYTS Y b MIEERE OEKD 2EDRES LRBED —2 ClE DEEL.
¥OKELOH %LPRVWABRBE WS BRBERICEPPDST, BERRERR
FALT, 74R - FUVO—HEL UTHLUVWERREZET 20

RE|IEKT 2EREBETIX, BKTCERELTWIBY TS V7 M OREFE
HEL, TRICLAEBEEBIXF LA LR, TOED, TA X - TIVY—HEN
EMEEEL LTEERREHZREL TV, 74 R - PV —HEDNEHART
H2r7007 1)V alEEiF300m gm> Ll EIZ & T B (Robineau et al. 1997)o 7 A X -
PO —BEZEKOFRICHAURAD 5NTWBEITTIRZRL, 754 Y HOEERSK
FEDDOEALD BHEEDNRESVED, 771 VESHBEOELPEKDEEE
Lo THEEEN R L, HKFICHLDESICL>THEEIN G, JOLEIL, 77
4 VHRIEB LTV ETA R - PV —s—HICEKRICREE N2, 207D K
HENET AR PV —BEETEKRICER L TN 2 KEREEYOERREOH
BEERZBETTRL, EFROEBRAOF TR LD TERVWEREEETH 5.
WEADRELSRELELREDT A X - TIVO—BEOHEIRAEE CREREBETS
TN TE = (Homer 1985, Garrison 1991)0 L7 L. ¥IKERFPADT A X - 7))V
V—HEDHEIL. MELORES DD, IFLALTOIT, MRBARKRLNT
W3, ZDRED, WKDEEEAEICEKTOEN 7S >V b PEET 2 MENRE
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DEED, TOBDTA R - PO —HENDRBIILEDL S REEREZL DD
B DRICETNTWVIRW, IR T, YT 27 b UEEOEKADYEKRED
AAEEL, DEeUORDAEN=ED TS 7 b Mlah., PEOEEDOZE(IZIE
6 2HE EJESEDONEREEEEO NPT LI EEHNE Lz,

LIRS FR 13 FE48 1HP SR 4FE3IAIHECO L ERFTH D,
SEEQIEEY O YHORAEIL., BABTAITIED., BR2ICERPETE22H 26
B»5 38 9HETITo/z. HIAAK THRESZERT 220101, HEEZTOR
BHIOHEFTH D, BEICEDRV., ZOEDH. FR13F2 BIZiTo=EROEE
EWRET Do

@ #hzEAE

RSER KPR AICREL TS FA 13 F 2 A 21 HIZ 1.5m x 2.0 m OBFZKE
B OV O HERICIE 2720 (K 1) FAKE OREAKZE /N Y TEIK L2030 cm
x 40 cm x 30 cm DIF/NEDEEEIEIZ 4 WNORBEKE ANz, KB EBTHEEES
HEeRKBEAEBIRNEEE S EH2HER L CEIKEICENZE . BTS2 b
VEEIC L BAEEIEE R EIE T 2= DI0, BERNK NapHPCOs 2 ZEE BT Z,
2 A 21 HE WBKEICEDIR, RIGEEERET o/, BEERII3IA 1HETS
HRTT o 720 SR ERAAE PIE. 2P KE H N & & BEEEPUKEDOEREIE 21T 272,
EERBAMARICBIKEDEL DiEkZ CRRE L I 7ERERET 50cm BOWEKEEE
U7z (Rand and Mellor 1985)c mMED =8, 1 HEX. RFICH 2 Z & PHRT | &
B OREFHERDP 5, BEBOLICEE >EEERE. FTLEBSNEKDE
SERBELEZ. 2HEDPS, BEZTW. 30 4 60 TUTSHEDE S EfT o720 &
KUEMKE, ZTOEKTOMEKERE LR, WKE. BREEOSERE(LICK 2/
BADEEZR/NRICE ED 2729, KiBEKT, ZRTED Lo (Sime-Ugando et
al. 19970

TEERIE. HEREMRIE. ) VRIERUVEREBEEQHEACHML, S VERTAL TS
>+ 7 4)V¥—MILLES-HV TlRA L ZREZEH# LE. 7007 1)V o BEEDHEE
AL, Y bV T TR 77 A)N— T4 )VH —GFF LICEB L=, fiig
DREZDHEFAE2um DIV RT DRV A—HFKA T 4 VI —TfTo7=. FL
F2o2um D7 A )NVI—ZBBUERKIE. 7Y bV TS5X - TrAI)N— T4 )VF
—GF/F LIZiB U7, BBEMRE L Z2REE R ORERIE °C OB D AHEED
BIZEHDFERNL 450 CT2RERBEN =T Y b TSR T 7 A )8—=T 4 )V & —
GFF LICRA LTz, BABEXESBEFETHE Lz, BB KT TED LiziK
DESZ. BEEKOESZAWTHIE L. BEXEREOHEIL BEIRERHE
FE % {F> T Parsons etal. (1984)DFIETIT07z0 VHOAT 4 )V a BRIEEN,
‘N-dimethylfolmamide % F\V\ T BEFT 4 °CC 24 F§fEHH 21T o 72 (Suzuki and Ishimaru
1990)e 7007 1)V o WEDRIFEIL, HEHHEET%E H T Holm - Hansen et al. (1965)
DFETIT 272, BEAMKRRLERBEEDAIEIX. 7TRAENZ W T Nagao et al.
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(2001) D THT 2 720 BE RNLKR PC DR D AAAEE DBIEIL, EEEH % AV T Hama
etal. (1983)DFETITD 2o

Q EFER

KEHE2IF, HALESHZRL., BEERPBPIX. BREX0.60kW - m?&2HBZ
ZEEZTLERD2). BEETFOHEKEDABHNEOHEAERMICELE T, HEM
ZRL. -1.8 £-1.1 COMZEEFH L=(K2), HEE LOBSEZRILOD 2 HET
233 + 25cm B0k, 3HL 4 BB, 3em - dTUTERD, 6 HE 8 HEIZIET
~8cm - T OEEEHH o = (K 2)o HEERITH L TERSNIZIKOESIE, 2
HET0Scm 577, 6 HELUEIX 3.0cm TH o 7=(X 2)

FEEEIC AN EKOEDIX 340 PSU TH o 2o BEEEFICHT LS ﬁ;ﬂiéh% izt
koEAE. 3 HEIZ 283PSU TH b HEEHEHICIE, 20 PSU LIFIZHD U 7z(K
2o LD L. ZOHFEEKTOEKDESE. BIIERD 34.0PSU 25, #BKDEALE
EHITHALITHEML, 8 HEIZIZ 46 PSU £ T 12PSU OEMZTR Lz LD L. 74
X - TNV —DRELFHELZ 36 HEDEKTIX, 293PSU TH ok,

AR OWEE. ) UBE. RUERBEBEEIRCL S RELERL, 4 HE
6 HEICEBXREZRLUE2)., FFEBKTOEKFO, Th 5 DREREEIL. 3
HE»4HEETEMULED, 208IE, HFhELERIRDP2EME2). HEE
KPICEE U RBIREEOBRERZEBKTORERRE LB T2 L. HRIET
23 %, VUBBIET 17 %L 0PE<., BEBIET60 %L PCEWMEEZT Lz, HEiE
KT 2 L, 36 HEOWKEE TIE, RBEEEIX 1/10 LUF &L HERIET
038 uM., ! VEEIET 0.023 uM., * U CERIET 025 uM TH 2 7o

HEWKTOEKFOEN TSV 7 N OREERRTI/OO7 1 )Va BERXEE
SEERHARI AR, K2 EOEIMERLE3). FAEWKFICER L7007 2 )Va ik
EiXEAkRO/7007 4 )VaBED 2815 43 R TH o FhikFornooT 1
WVa BED 67 %L L 2um L EOABEDOKREDEN 7S 7 b TH 22Dl
PHD ST, FEEBKPICRIAENEZEY TS 7 b Uid 2 um UTOSEO/NE
DTS > D b 48 BUEED TV 3)

MK T ORI OB ERRE L ZEEDOEEIX, 21575 282mgC - m” & 30
D542 mgN-m> EHFE D EMBRE R0l FERKE T BEEHRRT 267
mgC - m> TH O BEERERIL 39 mgN - m> ThHo/z. LI L. TNHDMER, 36
HED7A X » PIVO—DBRAMCHEEL TN REKEERTZ DT T%DOELDP
H=57R N,

SEERY D CN HiZ, FEBKTOEKTIE, 850567 £T. RBHEEER
HARSAICED LiE(X 4)e LD L. HEWKTIE, 71 £ 03 THD, HEVEMLZT
o, BBEREY D C/Chla thid, FrEMKTOWEKTIE, REEEXRRAE
BED 3 HEE TR 160 L ETH o0, Z0D% 100 LTFIZEAD Uze LU #
EWPK TR, BIRET 750 L EOBWEZR R LD, 0% 430 2D Lo
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FEBKTOEKTOEN TS > 7 b I & BRERAME PC O D AAHEEIZ.
A ERETNRDP o FEEBKFICRDAZESNEEN TS 7 Mt L 3
PCOR D AAHBEEIT RIBEEERPEOFEOS HE E TIHRHETE 2 o 72 25,
6 HELIBICHRE TS, 04mgC m®-d'OEEZFLE,

FEWKTOWAKFDONIF )T, U4 )VA, 2 L TCHMINEEREONIEEEILE
GIEEERIEYT. HE O EMERI LD ok, ZNTNOEEMEEEIIN 7 F)
FT69 £ 20x10°THO. VANV TLT + 05x10°TH D HUNEERETS +
9.8 cells'ml™ TH 07202 HEDHFAEBKTIZINIZFT I FT LT + 095x10°TH D,
DANVAT 46 £ 3.6x10°THD. MUNFEHRET 1.0x10%cells - m* LU FTH o /=
(B 5)e TN, NI T ) PIL 10765, ¥ 4 )V RE 10* . 2 U CHVNEE i 10°
BEDEINZETR Lizo TNZNORAMBEBEEIX. NIFVFT11 + 027x10°TH
D, D4)VRT, 1.3 = 033x10°TH D, M/NEEHRETIZ 14 cellym™ & BIFTIREE
ZRUTzo BIE2DDNIF VT ED 4 )NVRAIE, TAR - PV —BENESREL
T2 36 HEDWKERDOZN S OMIEEED 10fEHEP o= L L. MU NEE
HHEIZ FLALRACHRREBEETH >z FIEKBADIN S DEYEDERZE
i N FVTTIS % THH, V4 IWVRTT6 %THOH., MUNEERET 17 % T
Holzo TAR « PIWVY—BHERDPLFEELZ 36 HEHOEKTIZ, ELICEAME
BEDPRONNIF)7ZTIE82 £ 72x10° THDH. 74 VX TIL 40 + 3.1x10*
THb, MUNHFEERETIEZ 21 + 45cells m* TH > 7o

@ ER

RIGEEERO MBS

HE L B U CREDOERWVIRREETIE. KE2ETEKEROERITE T 5 (Week
and Ackley 1982)o KHETRERI N2 IKEROEIL. KEOEZIZEKEL TV 5,
UL L. RERIX, REVKZTZENT, ULPBES Scn AT LS, HEOKE
EHEEKERIIED U CERET >k COZLIZUTO 2 HICDOWTHRIICEE
L7 TR 52V, 1BOIZ. REEKETEZHANWT, BEERZ2To=20. £H
MK IS B L TOWERMUNEY & EEE 2 13 DK R ICBL D A £ 2 . BB DIES:
Tl KELEICEE LTV A HUNEY) & B UTWBRFDKRICEL D AEN B
DT, XFWKERFRICEE > TNWETHAIRE2ZTERICIIHFERL TR, 2D
7280, 36 HEDWKFICESBELTWET A R - PV —BELAEROBERL %2
HE T 2RICIE. EERTILEDD D, F212id, BEAEEZA VDT, TEPS
DIEKFERDMADHERESNTENC L TH D, TROE, HBEKEANDKELDBE
WIKIED SRS D= KERIE. MEOERTIIELLERIZIANTVRNILTH
%o

LW, BEAEEAVEZLICE ST, HTULLIERS N A2EKERICRYAEN
DRUNEYORRERL T D, FTEKTOEKERL» S, FNDLEN T, EREREDIA
AREZRETERNTEELD 5, L L. HEEBRGH DI, FEBKTOMEK
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FCRINITFIVTHTANVABHNEEREIHE VAL LTV o7z, 2, B
M7S 0 N OREERRTI/OO7 4 )V a BEDHEDE T, BITEML THzD
T, HAKFDPSDZENS ORNEDOHEBEIZIIFEIH > =DITTIERD» 072,

FEEAEICIZ. KBN2ERT BT 2AFvI0EZ LT RBEEREZIToZ. £
DD, BEZ. BRATE>TWAL3IZ, HFEWKOERITEETERLTWR
Wo BDLITIK, 1HHZD 10cm M EBEBII N, TN5DESPHERBKIZE
DESREEEZEZ ZOPEHES P TIRRWD, EKERICEDMAIZ. BUNEYS
FENTOM D AHEEEBPIFL, BOIEBILIIRDB, AERTIE. OEE
DPEEIN TR,

BB, T4 VHICTAR - PO —DBEBEICEELTWEI LD, N2F)
TR 4 )WADEHIZUUTD 2 SOEENDH > =0T, BT LT\ 2 AEMED D
Zo IZUDIC. NIZF V) TFRI A NVADKRES IR LT, 74 X - 7)Y —DfliE
PHEORZIF0EULERENDT, MO TICEZ>TLUEW, ERICEE
TERPOETEEDD 5. 74X - 7V =, MlaNEEERMEERRT 5D
T NTFVTRIANVAETA X - PV —HIREOMENFE LT WD, CORNE
Reer s, WARHPICHBICBBES R TEETINEDPH D, I, TARX - TN
DTN KB DERE RS> TVWED T, JOERKDP LFHT 2EAE, N
FYTFTRIAINVADBET ZENLD HBRATHDDT, ZOREELZIT 2 AEEDDH
Do AR« PII—HIREICHELTWED, BHELTCWEBSIZE, NIT YT
Y4 )VADEEEERICHERZNZ LB %, FDOEO. LROWEKERHPIZEHEIC
MBS LA E NITUTRT 4 VI EEBT EIEEEZANT, 74X TNV
O ER D BV R TE R T2 DM ETH 5, LEDZ e 5, SEDN
rFY TN 4 NVAOEERIZ, BOFMENTNE D, TORER, SHEHOEERT
FRE 5 D TRV,, CORBEIXSEEEL TR RITHIER 5720,

MUNEYABEEA D ERRFH B R

AWK OEREEIX. WIHTH 025cm - d* TH o= B U T Niimura et al.
(2000) IZ &> CHIEENZ 1.2-3.6cm - d' LD HBVEETH ok CORMEE
IZAK EEKDBEIC &L > TEHE X H TV B (Anderson 1961), #EKITEARSTNDIZD
NTHEASPETLTNL, LAL, ZOELMP 2 ZFLUTTHNIE. 754 ORI
EELTWBETA R TIO—IZiZ. HEYEEPRNT LD ST S (Arrigo and
Surrivan 1992)0 E72. N7 TV P RMNEBEICHREDP RN LPHMENTND
(Sime-Ugando et al. 1997) #IEAFT ALK HRICIX, BRBOEBDPEZE TH D, L L,
YEOKTERATERIC . BEEDR D A ENRWHEEITIE. FCITIEEINT. LIS L
Tho, BRICAAINT, BEEPEETETAR - PVY—HENLEET b,
HEWKARDAZN 2 EERMNEDCBEBENEICL>TERSLD, ZN6ET
THEEBKICRDAEN S, BEEEMED L<BMVAEN. EDOCNLEETA X -
TV —EED CONHE BTN ED D RAENEY TS 7~ UANDIEE
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YR TdH 2729, C/Chla i, ¥WKEBFIEATIZ 700 Bl L@V ZDE, 7O
07 4)Va EEOHEIICED C/Chla Hi 300 IFALFHDT 3. 2 OEKERLIE
Wik MO RAENEED TS0 b Uid, BREAEICEE L EKERFICE UIADS
N2, BREBEOXELZZITZ0. HEBEBKFTOERESEDREREMDEE
EZT T, REFEEIIERCETI R TNWEIHDEEZI 6N, RERTH., #BKE
FRATERIC IR R E B PC OARERMIC L ZWM D IAADPELMHI WP o =D, #
DEHEEZBND, ZDE, TORERME PC PHERICEIoTERVAEN D L
SIChd L, FrEEKEOIZOO7 2 )Va BED . WKEROYEKIRED JAHERE
THAX N 2BEM EIZEINT 2, AR, NITVT7P0U 4 )VR 2 UTHUN
WEREHEMUCEAEICET 2, LML, ZOBIIEEIX. Th2hOKERET
B30, FNETNOLEHILOMBEEL. YWOELD DR RZ, 2D
ClE. MUNEMELPHEBRERD, HE—EDENLZEL TV HDLEEZI LN
%o AUEL S RAOEHEOMBEEDZDORADIEZ A FFIBT, NIF )T 1)V
Z T Maranger et al. (1999 £ > T, N7 5 1) 7 L HUNEEREET Laurion et al. (1995)
WL THRETNT W5,

CARERTHETAR - TN —HERIIEELTCNVWS36HEDTY A X - AT7HD
BAFEHOMBEEE L OMEBRIZ. S/EHPER LTS ZEBKr SFEBKkEE
BESFPERZICHPPDLT. DD —EDBERIZH 7= 6). M/NEYMEDOHEE
BRIZAERCIELPICT 22 LIELTWARND, WA IVZD, NI F ) 7 ORikE
BT 22 EICED NY T T OMIEEE %X LTV % (Bratbak et al. 1990)o 7))
HWESREX, N7 ) T EEE UTRAL TV SD T, (Laurion et al. 1995), £ DIFF
BiIN7F ) FOMBEEEICKREL TWS, L L. KEROBERIE. 74 VAL
STHIBBRZZ I EFBIIE S TWANI TV T EREHLTNWSDTY 4 VAL
2837 7 7 OMBARELIE REEOBERORE L IL. BREMROMESIZ0 200K
BETHRELTWVWALEZI OGNS, T4 VA LHM/NEEREL OBIZIE, BAERZ—X
BGRDH 2 HDD, ZDEEITMIRITNENDTY 4 )V RABEDIH/NEEHREDOHE L
ROEBIPISBOMFRETDH %,

® SBORE _

BB BT B REBBBROEYHIKMEZNA RIS R TIEEE L BE L
T OEE.SLOEBZ2HVTETNS, CORBEEET, AL TREI 2RARIC.
EEWKOBEEDD b0 ZOEEHEKIZIE. NTF VTR0 )V IAPHNEERER
L, TA R TIVO—BEND D, ERRAEEEEZFEL. ENOPERLTND
BT, AS<EHL. ZOLEFHHEETH h D oEkhLiE ERICR SRV
DEWEYREEEERT 5. Zh5DOM/NEDIC LDREB/RZHERT 2 &I
K OBREEEYEIC L > TRE L T\ 2Bk ZNEREZHS D
UL ETHOPICERRL TNV TH A5,
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Figurel. Map of Saroma-ko Lagoon, Hokkaido and the experimental station.
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Figure 2. Solar radiation (A), water temperature of seawater (B), amount of snow on the
culture vessel (stippled bar) and the thickness of newly formed sea ice (open bar) (C), salinity
in seawater under the newly formed sea ice (open bar) and the newly formed sea ice (stippled
bar) (D), concentration of nitrate (open bar), nitrite (hatched bar), phosphate (stippled bar),
and silicate (dark bar) in seawater under the newly formed sea ice (E), and the newly formed
sea ice (F) during the iz situ- incubation. N.D. indicates no data.
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Figure 3. Chlorophyll a concentration in seawater under the newly formed sea ice
(open bar) and the newly formed sea ice (stippled bar) (A), relative abundance of
chlorophyll a concentration in the size fraction of > 2 wm(open bar) and <2 um
(stippled bar) in seawater under the newly formed sea ice (B), and the newly
formed sea ice (C) during the in situ incubation. N.D. indicates no data.
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Ice Algal Community in High Saline Brine of Sea Ice

Satoru Taguchi, Akira Shibata, Aki Imai, and Tomofumi Takasuna
Department of Bioengineering, Faculty of Engineering, Soka University

Summary

In the high latitudes, sea ice is formed annually. Sea ice contains brine,
which consisted of high saline and nutrients. Ice algal community is
developed in this brine although temperature is as low as 1.8 °C and solar
irradiance is less than 1 % of sea ice surface. Ice algae is the most important
primary producer in the high latitudes during ice season since
phytoplankton in a water column under sea ice is extremely scarce. Most
study has focused on ice algal comniunity in the well developed sea ice.
However the initial incorporation of plankton from seawater to newly formed
sea ice has never been studied due to a logistic problem. Therefore, the novel
in situincubation experiments were conducted to determine the initial
development of microbial community in relation to size groups of ice algae
during the initial formation of fragile sea ice in Saroma-ko Lagoon, Hokkaido,
Japan. Bacteria, viruses, and nanoflagellates were incorporated into the
newly forming sea ice together with smaller that 2 ym picophytoplankton.
Timing for those organisms to reach their plateau abundance in the sea ice
was coincided with that photosynthetic 13C assimilation was detected from
the incorporated phytoplankton cells. Dissolved organic matter produced by
the acclimatized phytoplankton cells may mediate microbial dynamics.
Microbial association among baéteria, viruses, and nanoflagellates except for
picophytoplankton was observed although they had different incorporation
rates. Ecological significance of microbial association was discussed in

relation to their implication to biogeochemical carbon cycle in the high

latitudes.
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