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1. EC&IC

BN EE T T v 7 A LIBHIRELE L OWIGEGREES 2HIC, Station AB (N—1
> 7¥8) & Station SA (JLAFHEILESFRERES) IcBWT, 19908 AL 5 1999 F 1 A
ERETICBENET A X b Iy TEREDN Uz, 2887 T v 7 AEFDOmA
I3, ZLOEIEH Station L LICHEERDEEENE—EL, BLEMOFE 2ERERIN,
UL, FEICE->TEEER T v 7 ATENERIEN, FD2A 3> %13 Stations AB &
SATEE- T\, TNODREEENL, BZOLLEXFHERS L. TS| ES
REREDHREEGVWEL XA IV TDBEVPEEL TV LEDNS. HETBEHEDE
57l Neodenticula seminae T, 8 FERIZE LT EHE ERIE AB T80%. SA T 82%Ic
EUE. SFEEZELT, ERIBEEHERICETOELA T Station TRONTZH, Th
b OEFMEMD EFHNRFEREZE R L TWANEINICDWTIE, 9EHLIEDR
KoM ZEL TERTEZNENDHS.

F—TO—F . BETBEE TSV IR, EF 0 A2 5w 7, Stations AB and SA,
ERFHEER, =T

2004) T A5, RICEEEBBICEY 2 HBHRE

EEIY, JURFHEERERIC K 2 T EREE TS
> b2 D—DTH% (Aizawa et al., 2005) ¥, L
B2 (Sidocoenosis: Takahashi, 1995) ic B\ TE, H
BIIL - LLEEL B TH S (Takahashi, 1991).
HERODEFE L FEMMOZEE, W - (kR DE
P2 B EREOZE( L %3 % (Smayda et al.,

*2008fE3HOH 2 ME; 20094 16 H B H
ZEeiE | BAREEES, 2009

t BHIRREE O T RETEE X —,
T 783-8502 MEMIEEZ 200
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U KRR BB T 2 R s R AR R A 22 0P
T 812-8581 BRI X #5iE 6-10-1

** JCEBE R R E R e bl L YR R 25,

T 041-8611 BHAEFTAHET 3-1-1

BHRICEW TR EYIRESEE LTE<HWDN
T %7z (K121 Kanaya and Koizumi, 1966; Sancetta,
1982; Katsuki and Takahashi, 2005). S\ EEHICET 3
BB E DRERTIENTICE 2T, EF 4 A2 M b
T TEREENEHEFERTH S, ILRFETERS
ICBIBERT T v 7 ADBZIE, 1982 FFIC Station
PAPA ICBWTHAK D (Takahashi, 1986), HiZ Tldd
FEHPEERIC T B RMEA T &7 (Tsoy and Wong,
1991; Onodera et al., 2005; Shimada et al., 2006).
ZDEHT, JERFHEERROIERF R AIET 2
Station SA &7V a—> ¥ VHERICAIET B Station
AB (Fig. 1) TOILMRI T, TOMHEBHICHT B /kEHE
BIREORINRIIDET A2 Fov THETH
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% (Takahashi et al., 2000, 2002; EE5, 2007), T D
EHIRRVERODITOMSE, BALADIEREEE T Ty
I AL HHREAE oM —EOBRNH BT L
MR ENTIHD (Asahi and Takahashi, 2007, 2008),
BEBICOVW T RBRDOBEGRNHARFE Nz, Station AB
BLUSAKBIRERT Ty 7 ADT—2IE, 1990
FEND 198 FHEORKITHELTHED, 1998 £F
ENCBRAEE TORIOWTIREDHE LETH -
Jzo 1998 FEAFE TOEET T v 7 ADMLIC DN TR
Takahashi et al., (2000, 2002) THXSNTWVB, L
MU, KO BEFRNZEERREERT 5y 7 ADNAILD
WTIXEEE - BHE (2002) IC X % Neodenticula seminae
DY A TEEFERLNME, EARMITIIRNEZTH -T2,
FCTT, EEL\X, Stations ABBLU SA KBTS
1990 FA 5 1998 FEX TOEET T v 7 A L HERER#EE
WKDWTEEHRTLE, TNOERIMIET SV Y
A L BrERIE E OMILERZRS C L ZHN L Ulzam

% EPFEEEIC 0% LTz (Onodera and Takahashi, 2009).
A, HIIC 1998 DT — 2% T )V —L
7z T, Onodera and Takahashi (2009) DABE®T—
Bl — UG L7cb DTH B,

Fig. 1.
occupied for diatom flux studies (W: this study;
@: Other stations previously studied on diatom
fluxes), and the schematic general surface circu-
lation in the Subarctic Pacific (Harrison et al.,
2004).

The locations for the sediment trap stations

2. EBEFE

AREFFETHo 72 1990 Fh 5 1998 £ TORERFE
ReRi RN, BRSERLERAR SISO Station SA & \—
V2 T87 ) a— v A0 Station AB TES51L
¥z (Fig. 1) AWIZETIX, McLane Mark 7G-13 B+
TA4AYE by THRAVSNIZ (Table 1), 7« A
Y MoV TORE, B, AVTFUVABIUER
B, JHmERKEZRNEREMN (B L x A3 I
Fo TEFERICITON I, ARURCHE I NziiR%
RFHEBICEEI NS XIS, FHEICHWSRENR
WIIORTEEF MUY LT pH 7.6 ICRRE I NI T IVAR
W7 VT RH 3%a £ N 547K (1994 X T), iz
ARSI T NTzRL= U > A D ik (1995 FELL
) B, 74 AV b by TR E Ntz
B E N 7zadRHE, 1 mm Xy 2 2 DT Copepoda
R ERBIDAA R —ZWD R 7ctk, FER1/4 A7
) 2=z AVEBN TOREEICLUT 1/1,024 b
5 1/16,384 FTHEI LTz nEILIRARNE, b~
HEDOHFRN AT LT 4 )b 2 — (ER A7 mm, fF
0.45 pm) THEE L7z, EMAEEE 540 mm? TH- 7z,
ALY 4V Z—IE 50°C DA —T VT B E
itk A FEZSVYLERAWTT LT — MCHEA
Iz, HEEOREICE, FIOWREYEMSE RV
Fro ToFF U BAMEEIC X 2 BRENRE TIBAII,
EEWE MR X M2 {To Tz, EEEROFE
ISP EIMEs = e, TRFNOMOBY A
ZSORNAIE DR IEI IS U %3 100, 200, 400 (7%
Wiz, BRI L7 V2 —mi&ld, 100 5T
7 4V Z—2M, 2005 7T 17 mm?, 400 £% T 2.3 mm?
Thole, BERIE, FEORICDOVTIERD 2/3 LA
FeLEBEEREFEL TV EDE, HBIROBECDNT
WBIEREER L TVEE DI DWTEHEE Uiz, HE
ER (valve) DAY > MU 1ERHCD % 200 R E
&Lt iU, HRESEENIEBIC DA - —8
OFRENE, BT MM 100 RICTE Tz o Tz, Tz,
R F OSSR DR VERNL, BEES WA
7ol otz, Chaetoceros &% £ DRIRRITFIE, #eiE
MRGRD /D > bR E RIS, 1ARIRRIF% 2 valves
YLTHY Y N Uiz, BERICBIZ5HEERNS, R
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Table 1.

Logistic summary of sediment trap experiments at Stations AB and SA during August 1990 through

August 1998 in the Bering Sea and the central north Subarctic Pacific (Takahashi et al., 2000, 2002).

. I _ _
Station Coordinate Dcwpti:i;) Tra;znll))epth Intzj\ir;f (l(li]eifs) Sampled Duration Type of Sediment Trap
AB 53.5°N, 177°W 3788 3200 15-57 7 Aug. 1990 - 21 Jan. 1999  McLane Mark 7G-13
SA 49°N, 174°W 5406 4800 12-57 9 Aug. 1990 - 21 Jan. 1999  McLane Mark 7G-13

EMOMEMMICB T2 1HYZD 1 FHR—MLE
AT ZEEREE LT, UToORIC K-> THEROHE
7w 7R (valves m™2 d71) ARBD 5Nz,

N 1 &

Diatom Fluw:§ D 5—2

Fer2l, N: BEROFHUE (valve), S: &7 ¢+ Ak
k7 TEOE O (0.5 m?), D: MERORMEAM
(day), S1: 7« V2 —THF& (540 mm?), So: FHENMEHAE
(100 f%: 540 mm?; 200 f&: 17 mm?; 400 f%: 2.3 mm?),
V: 2EHE,

SHBRT Ty 7 AL, BoNEERICBIEE
HOEET v 7 A (KIRIAFT 5w 7 AZE0) 248
THFTL TRz, 8B, TNETOHERT IV IR
ICET 2mELRE, —HoEIBEORBELEAY Y B
DPVELEToTz. DR, LUFIORT HERHO
FRBEP B D B O EBISE DI EIC AR LT
R AT T > TV A, 200 £58 &K T 400 5% AW
BHEEEEAY Y MlToTVWRWY, Wb TE
HEENRDINBIEDT Ty 7 AT —RIIBELHTED
T—R2XDERELRERZB,

3. #8
3.1. 2HEISVvIR

Station ABICBIF A 2EEET T v 7 ADKRSZE)
i, 1991 4F, 1995 B LU 1997 £2F%E, 3 A T™AHE
Mo 6 AZToON 3 »AMOERICEM Lz (Fig. 4).
B DREE T Ty J AEE 2 —VI3FIC K-
TEE->TWe, 191 FIIEHOLERET T 7 AD
WA EHICHA SN, 1995 F & 1997 I3 BEE RN
BIHIE x> 7z, —5 Station SA ICBIT B 2EET
T D ADKRINEEZHD L, TTv 7 ADBKAI,

Table 2. Annual means of total diatom fluxes and
Neodenticula seminae at Stations AB and SA.

Total Diatom Flux

Neodenticula seminae

(x10° valves m~2 d™ 1) (%)

AB SA AB SA
1990 33.2 10.9 82.0 86.7
1991 33.6 11.7 71.6 83.8
1992 63.5 25.1 73.3 82.8
1993 54.1 18.6 67.7 79.2
1994 52.6 52.3 86.2 86.8
1995 45.3 39.1 84.9 90.5
1996 90.1 24.9 87.9 86.6
1997 56.7 14.1 79.1 82.1
1998 33.9 40.5 81.4 73.4

1996 £F & 1997 F- 2[R E, B SARINC NI T ORI
EHEIOF 2 Bl E N, REET Ty 7 ADRAHE
1, 1996 £F 4 A1 Station AB TEIEI X N7z 292.2x108
valves m™2 d~! Th -7z, RIKMEIE, 1993 4 8 Fic
Station SA THIHIE 117z 0.16x10° valves m=2 d~1 T
bHolz, BHRIMABMZELLEET 5y 7 ADVHEE
% HB &, Station AB (57.7x108 valves m=2 d~1) @
JihY Station SA (30.6x10° valves m=2 d~1) KD &4
2f&@mhofce IEL, REDVTEEHET Sy 7 A%
HBHE, 1994 4F & 1995 i3 Station AB & SA DRHIC
REGENDILL, £z, 1998 FEX Station SA DAH
Mmoo Tz (Table 2), 7z, 2HERT T v 7 XD,
BRI ZE L THB L, Station AB DIZH A SA K
DEREW
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IGOSS NMC Sea Surface Temperature at Stations AB and SA
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Fig. 2. The sea surface temperature (SST), the SST anomaly, and the mixed layer depth at Stations AB and
SA during July 1990 throughout January 1999. Data are from IGOSS NMC (Reynolds et al., 1994) and
NOAA GODAS (Behringer and Xue, 2004).

3.2. EFLMEEER T&H- 7z (Figs. 4 and 5), Neodenticula seminae OFIX

AEF THERR X N7z EEEElL, Station AB T 51 taxa, HIEVRIS BTN 258 L T Station TH <, TOF
SA T 40 taxs, T Station 4D & 52 taxa T - ¥f#E1X Station f&B IZBNT 79.6%, SAICHBNT 82.4%
. 2055, MRS ORI L - T TH-Tz. 127201, Station AB ICBIF 3 1991 £h 5
1%L ETH -7z taxon IZ, T Station DFERZEHHET 1994 FAC AN TOFFR chi\‘Eﬁﬂ@iﬂfjﬁéﬁ'blﬁb\Tti,
10 taxa T 7 (Table 3), Station AB BEXU SA . Chectocerosspp. IR 7 CROHIAMIML 71,

: : S5 Stati 23
B DEEEREDE STEIL, Neodenticula seminae Neodenticula seminae 547513 Station SA 1313 %
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_ Silicate at sea surface

Nitrate at sea surface

| —=—SttionAB  --- Station SA

Fig. 3. The nutrient concentrations (mmol L™!) at sea surface at Stations SA and AB: (a) Silicate; (b)
Nitrate; (c) Phosphate. Data from World Ocean Atlas 2001 (Conkright, et al., 2002).

Table 3. The major diatom taxa, which represented the mean relative abundance of greater than 1% in total
diatoms at Stations AB and SA from 1990 through 1998.

Station AB % Station SA %
Neodenticula seminae 78.3 Neodenticula seminae 82.4
Thalassionema nitzschioides 3.5 Thalassiosira oestrupii 3.9
Chaetoceros Resting Spores 2.9 Thalassiosira trifulta Group 3.0
Thalassiosira oestrupii 2.1  Thalassionema nitzschioides 2.8
Thalassiosira trifulta Group 2.0 Thalassiosira lineata 1.2
Thalassiosira spp. 1.6  Actinocyclus curvatulus 1.0
Chaetoceros spp. Vegitative Valves 1.4

Thalassiosira lineata 1.1

Nitzschia spp. 1.0

fER & RN THEEIEN 57z, Neodenticula seminaelC
RN THIBFEOBRN > e BRI FIC I > TE R
B0, B ZE LT HEEDSE, Station AB T
Thalassionema nitzschoides (ERHIFARITE 3.5%), SA
Tl Thalassiosira oestrupii (3.9%) T&H>7z (Table 3).

4., E8

4.1. EBNFTISVIREEER
JEREFER I BT, —REINCTERER I

D AHEFGROET FEMN LRI N T RS NT WS

(Takahashi, 1987, 1991; Takahashi et al., 2000, 2002;
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Fig. 4. Total mass, biogenic opal, and diatom floral fluxes at Station AB during August 1990 through January
1999: (a) Total mass and biogenic opal fluxes; (b) Total diatom fluxes and relative abundances of major

diatoms.

Honda et al., 2002; /NEF<F 5, 2003; Onodera et al.,
2005), Station AB BXU SA lcBW\TE, REEY
T I AEBRTRB I CEDEAS—IV T T 7 Al
BEXTEOHMERE (r = 0.81~0.85, p < 0.01) IcHH

(Table 4), BT T v 7 ADEEHNER 7 HROEDR
FIS=VT 59 I ADEFH L TARELFSELTWVS
(Takahashi et al., 2000, 2002 in prep.), > T, HE
WRERICE VN TEICEWVWELEZRY Neodenticula



Table 4.

Stations AB and SA 1173 S ERIDEET S v 7 X

Total Mass Opal CaCOjz; Org. Carbon
Station AB  Total Diatoms 0.85 0.83 0.56 0.83
N.seminae 0.84 0.8. 0.57 0.75
Resting Spores 0.22 0.29 0.13 0.40
Station SA  Total Diatoms 0.83 0.81  0.50 0.68
N.seminae 0.77 0.74 0.51 0.65

|

seminae 13, AWFEEICHBIT 52N FR, EVFEL 4.2,

HEAMHET S v IR EEERE

313

The correlation coefficients between major diatom fluxes and total mass/major chemical component
fluxes at Stations AB and SA. The underlined values represent the significant correlations (p < 0.01).

IS, BRUBKKRET 7w 7 Ak > TERE
T# %, Strathman (1967) H7R L7z EMEY T 5> &
hrOMfEAEE 1 EMRYD DOERRESHE L
OEIER L, TE - B5HE (2001) DF—XIZES < Neo-
denticula seminae DY A X7 — % (N = 39,000) D
i N T WAL E T UL, Station AB Tl fa#ix
7707 AD53%H, SA Tl 39.8%4" Neodenticula
seminae TaBAE N5 T L1c/x% (Fig. 6). FEIZ, I
FEBRRIC B A 0MEAEZERT L, IDEVWESE
&2 Livaw, i, EMRA S—UTDNTIE
Reynolds (1986) DEIfRM 5, Station AB TldA4)
A=V T Tw 7 20D 10%5, SA Tl 12%4 Neo-
denticula seminae DFSIC X 5 LR ENT (Fig. 6).
Alaskan Gyre ICfiIiE$ % Station PAPA OFFHIDIG
&, EWEAIS—IVT Sy 7 AdHEE L EHRIC K B
HENKENZEHTHD, HHIEEE, MFEEE
Actiniscus B7x EDFSIIHBHEZERT % & T4
WOV AEL ™ (Takahashi 1991). Reynolds (1986) DIIF
MH135 N7z Neodenticula seminae 77y 7 ADEY)
BANR—=IVT T 7 AT BENFEEDOELRRE
&, (1) BEEEZUD T  BEE BRRARAD DL 72 ek
ROFENANN—NVT Ty JACHLUTERETH S
& ¥, (2) Neodenticula seminae DR IEHF DE#E &
D MRS R ODICH LT, Reynolds (1986) D
BEFRR TR ENDARMENTWiRNT &, (3) ABZED
FETEHA LU EENRBE DIk EN TV
WZEEEbNS

4.2.1. 2EFEISVIADEREILDOVT

# 8 FRIOBIAFIERDH T, Station AB D 1996 4F
4 BB XU Station SA D 1998 FF 4 AiE, #hFho
Station I BIF B 2HETTv 7 ADREMEEEL
7=HT®H%, Station ABlc8BI1F3 1996 44 4 AlX, £
RIFHRRA /=)L T T 7 AOBABRIC BT 5 RK
BRI N ETEH S, BRTFRRA/—ILT
Zw 7 ZADFHTE 2006 FOREETHERTLTWVWED
(#iK55, 2007; Takahashi et al.in prep.), THUCKD
&, Station ABIc$l) 3 1996 F 4 DY — 7 I3EF
IK—EORETHAENE T Iy I AMRKD—DTH
BLEZEND, AMED 8 FMICBIBER DM,
T, 1996 £ 4 A Station AB IcBIF2EHETTv Y
ADWRIE, HEHBRICKEEEZENRSNEZVDT
IRFEED T 5w 7 A2 T/ { Neodenticula seminae
7T ADEMLERTH S, COLE, BILRTY
w2 A (Asahi and Takahashi, 2007) °HERT7 5 v
27 A (Tanaka and Takahashi, in prep.) (&4 & X
THiI->EBINELTWEWT Eh5, 2R TR
IS 2O NI KO REh oz ibh 3,

—73, Station SA lCEF 5 1998 £ 4 DT
T AE—71lE, Neodenticula seminaelCINZ T
Thalassionema nitzschioides *® Thalassiosiralg, Cos-
cinodiscus EMEEEICIBIN L fz, T Station SA ICH
7% 198 FHFDOY—71F, 2EET Y7 AICDNT
I 1994 FROMK & & LLEHHEVMETH 5 (Fig. 5)o
UL, 2006 4F 5 TD 16 FFRHICH T AR DS HTAEE
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(a)
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/NEFSF SCHORER - B8 = - K L - M i

800790 |91 92 '93 '94

% 600
o
£ 400
[e)]
£ 200

[ Total Mass Flux |
—— Biogenic Opal Flux

95

‘96 ‘97

0J A J

T

AJOGJAGUJOUJ

0 J AJOJAUJOUJ

o

Total Diatom Fluxes at Station SA

95

(x108 valves m2 d1)

100

80 1
60

40 1

Relative Abundance (%)

201

N. seminae

O T 1 1 1 M BN B T T T T 1 T T T

000 < o 0O O

RO OAKD

T T rerrerTT T T T T
00 000000 00 O Q0O

[ ] Neodenticula seminae
[0 Thalassionema nitzschioides
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Bl Chastoceros resting spores
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¢ Occurrence point of temperate taxa

Fig. 5. Total mass, biogenic opal, and diatom floral fluxes at Station SA during August 1990 through January
1999: (a) Total mass and biogenic opal fluxes; (b) Total diatom fluxes, relative abundances of major diatoms,

and occurrence points of temperate water species.

TLTWARRTRRA NIV T—R2%H 5L, 1998
FRIIFEEZELRRNEZ/RLTED, 1998 50D Station
SA DEERENERZLDTH-> T EWNREENT
W5 (FAH 5, 2007; @& 5, 2007; Takahashi et al.,
in prep.). 1998 FHFMIL, 2WHET 7 v 7/ ADKE
EVBRIE N TEH S (MKE S, 2007; Tanaka and
Takahashi, in prep.). ZDRELEHFRELTED
BAI—=IVT Ty T ADE—T1E, /N (< 63 pm) D
B EA K E &G UlaigEd iy (ki S, 2007,

Takahashi et al., in prép.)e & T AT, T 1998 F
4 QIS NI 2BE®RT 5y 7 A¥—71d, Station
ABILBIIZEERET T v 7 ADKRYIEE) & HET 5
&, FFRNCEWETIZ RV (Figs. 4 and 5), FHSFHERE
i (165°E) Tl 1998 K1 1997 FF K D L RIBDERE
EREMEINLTED, ZOIAERE LT 1997/1998
FRICBI 2L FHERSNFIFEL D LN
L, TOBDKEBEDNZEL TV EIRRE
NTW5 (Sasaoka et al., 2002), [HJ#kIC Station SA
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Fig. 6. The relationships in annual mean fluxes of diatoms and chemical components at Stations AB (Fig. 6a,
c, e) and SA (Fig. 6b, d, f). (a) and (b): Opal/CaCO3 and organic carbon/inorganic carbon ratios; (c) and
(d): biogenic opal flux and contribution of Neodenticula seminae to biogenic opal flux; (e) and (f): total
organic carbon flux and the contribution of Neodenticula seminae to organic carbon flux.

CBNT D 1998 FHFIIHERZ LIC X2 EBAEREN X
DERTH- T ENFIEENS, 1997/1998 F4D
Station SA ICH1F ZFAEEAIZH 100 m /KA £T
ELTWEEFEIN, ZOEEEEID Station AB I
BWTREL SNAFEDKFMERSBEICLI T,
% (Fig. 2), BREMSHIFEL LIcBEICHIGES Nz
KREHLINERADEDKREIEST, flFELDER
WEEROEBEELGERT Iy 7 AMWBRE Nz
Ez5N35, Station SA IZHT 5 1994 FEDOLEET
Zw 7 A¥—270 Station AB I8 1996 £ 4 HD
PHBETSv I A= TlX, BHHRTZv 7 A0
M AERIE Niah o /zh, Station SA BT 3

1998 FHEDREERT Ty 7 AE—=7IZDWTIE, /N
TBE R DRI BN B ERED AR L TS M OBR
BH > IAJEER N H 5,

4.2.2. BFRERHCEFARBEEISVIRED

3R

Asahi and Takahashi (2007, 2008) B X U#H5
(2007) 1&, Station SA lCHVF B EWEIIERIT 75w >
AZEIN Pacific Decadal Oscillation (Mantua et al.,
1997) L BEZBERICH S T L R Uiz, Station SA
ICBWTHERHET T v 7 AOFEEfE L Pacific
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Decadal Oscillation Index (LA PDOI) D FII{E%
B L, 1992 LIRS EHERIOBEFRICH B (Fig. 7).
PDOI AIED & FIC Station SA DRERET T 7 AN
KT LD, 7Ya—y VMESEDREC K-> TE
EIKIRDE T & KBRS D ZENTFD 5N /2T
FrVWhEEZENS, FIHS (2007) I3, Station SA
ICBWT PDOI A E DRFH (1990, 1994, 1998-2001)
I Subarctic Current DFFEME L, PDOI A DK
IC1E Alaskan Stream OE#EMHT Uz AlHEMEZ 5 L
Tzo TDT EIE, 1989-2002 D PDOI DL1DRFINIC,
7V 2=y YIERETEN S EADRMNENLIFIIC
FERTEBLTW2Z & (Bond et al., 2003) & & il
LT3, LnLiEH S, THUZDNWT, PDOIAED
KD Subarctic Current DFZER(LICDOWTIE, Sta-
tion SA IZ BT B HEI R RHE CIIBRB AL AR 6N
Tinolze —F, PDOI BIEDEEID Alaskan Stream
DFEICDOWTIE, BENMZHIBEE RN SRFED
Asteromphalus heptactis & Fragilariopsis doliolus O[f]
RPHA OO 3R & SIS K E N7z ATREME DD 5 (Fig. 5)o
T 50D Station SA THR SN, BE
X Dilit#E7%x SST anomaly Witk ENTH D (Fig. 2),
T DT &% Alaskan Stream D% R~ T 52hE LN
T, TNDOREE, D FOHLELEEE v s
% (Hasle and Syvertsen, 1996), %fiC Fragilariopsis
doliolus DILERFERFIC B B EHIE DR L &R
& I TR TH %, Semina (2003) DELRAFED
AW IEX 531 & % &, Station SA 1k “Arcto-Boreal
Region” I 1B T %A%, “Mixing Zone of Arcto-Boreal
and Tropical Species” & DRIV, 1998 FE LI
DFFEHETHHT ST & T, Station SAICEITFS
Alaskan Stream D% & Subarctic Current DEED
EAV, TRIEREKELE & RS OMME
BLOBERICOVWT, KOFELVREIAAEICES &
HfFEN 5,

Station AB TlZ, £H#7 7 v 7 A& PDOI D&%
BRENGM STz (r = 0.20), T, RFEEERT
w7 A, 1990 4 & 1991 F£%FrE PDOI & iE+HE
ZRUTz (r =081, p=0.05) DICH LT, ERHED
K¥ZHDEINFRERDT Ty 7 AREHETSH>
7z (r = 0.07) %2®TH 5, Station AB DHVFPEEER

< 60

v y = -2.2%107x + 4.7%107

f o ¢ R2 =0.92

o O

0 ~

[T 40 *

c wn

- o

: .
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Fig. 7. The relationship between the annual means
of total diatom fluxes and PDOI at Station SA.
The data of 1990 and 1991 are the outliers (white
rhomboids) due to the limited sampled period (no
samples during the spring flux maximum).

M PDOI & A TH - FBRHEIIEN TRV, £ T3
T, hEEGBELHRT T v IV AL OBGREES &,
Station AB IC BT 2 EHEESBEDHF 11 AM S 10
BETO¥EE, fiFE12 D5 11 AETOREED
WRIT 7y 7 A L TENINZ/R LT (Fig. 8a). &
IEMORRTT T v 7 XD WAL AR LS O[T
S51HAELTNTVWEDIR, BEENS NT v T
EETORFOUREREZEZERB LD THS, Rk
IC Station SA TIZ, 1998 FDT— 2 ZRE, HiEE
BBEDHSE 12 ANS 11 AE TOEEH, 1 A%YE
NoBE1 AMFETOLERDER IS v 7 AL
MEDRRICH - 1z (Fig. 8b), TAUL, LBHNEERS
WKOWTRAEDICREL TERBN S REENBEIC
L5 ENETNER STV, —F TREBEEDE
RIZRHAIC B EDOREN R Tz L, NetbeEE
ZEEREL T AMEROEREENIEELD BET
TAHUMENEZRLTVWA & EZ 5N5 (Margalef, 1978;
Sasaoka et al., 2002), FFEMEH I —MRICIRAERE
BRI AN THEBEE BN T8, KROBETLICHT %
BT ORI EERE DT 5 DI P Ol
ERBLXDLHBLEZLNS (Margalef, 1978), HF
MEEER InEEEER O, 1992 05 97 FICHIT T
PDOI BIEDED & %13 E/NE L LA EADH LN
(AB: r = —0.94; SA: r = —0.86), TNHDHEMNS,
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Fig. 8. The relationships between the mixed layer depth and the total diatom flux at Stations AB and SA.
The data in 1990 (Aug.—Nov.) is not plotted because of their limited sampled period. The correlation
coefficient and the regression curve at Station SA do not include the data in 1998 due to the unusual flux

pattern.

Station AB KU SA Tl _EH/KBURGEDZZE)E & F:
WANNEEZMRICHE T EHRMENS, LHL,
HEIEEE T Ty 7 AL PDOI RREAGRERE & OB
DOWTIE, EEAHZLHNZN, fIZIE, choi
MRS DA E A HHEIfREZ, Station AB TIXEAEREGE
ER 11 AL SAhE 2 12 ARTR SN DI
L, SATIZ1AhAEN 12 Bh5BES 120
HbEN B, Station AB & SAIKBNT 1HAD “Fh”
MECZ2BEHIEHRFRTIIAATH S, £HETELD
PECHEM T 256, AMRDT— 2BUIRIEAFET
HD, 51 1999 FELIEOHRBT DR E L TEE
LTV BEDNDH B,

4.2.3. BHNEARRTER L-02%5EE

1990 EN S 1994 FETODFEH TSy I AT—2 L
1995 05 1998 FX TOFEET Iy YV AT—2 7%k
BI5L, WDPDOZHEBICDONT, FIF LT
BEICHERUTETRAERZIE 2 B0 EEEMLED
DMNH-1z, Station AB Tl, Chaetoceros spp.
ARAZ ¥, Thalassiosira nordenskioeldii, Odontella au-

rita Z EDT T 7 AHBINBIN O I wm A Lz,
W AB ICBWTHRIS T T 0y 7 AWMELLEICHE
U 7=97%% 3, Chaetoceros radicans, Chaetoceros
decipiens, Rhizosolenia hebatata f. semispina, Cos-
cinodiscus marginatus, Coscinodiscus oculus-iridis,
Proboscia eumorpha, Proboscia subarctica, Aster-
omphalus heptactis 7z ¥ TdH %, L7z, Chaetoceros &
(subgenus Hyalochaete) DREAMRGR T 70 7 A L 2K
RRRT 72w 7 A0 HFICKIRICEIN LIz &
5, FICEMORERRED/INT » AHEHIHAR OH]
HEBYLTRA-o TV REEZLNS, Xz, Bl
Wi, BB oIti & D & Wil T HiRry &
A BN AH (Venrick, 1971, temperate taxa in On-
odera and Takahashi, 2009) D7 Z v 7 AHVEMNIEN
Liz&5IcR A% (Mean of 1990-1994: 3.0x103 valves
m~2 d~! (< 0.01%); 1995-1998: 7.8x10% valves m~2
d-! (0.02%). Thix, 1996 Fh5H 1997 FITMIT T
13 SST anomaly @b -z & LEGRT 5 L EbNns
(Fig. 2)o

FIEEIC Station SA ICBNT T T v 7 AWHIHELD L
B Ul F7a 7588, Thalassiosira lineata, Chaeto-
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ceros spp. IKARAAF, Asteromphalus robustus, Pro-
boscia alata, Rhizosolenia styliformisis & TH-1z, ¥
WKRIER D BT 5y 7 ADEMUT=08EE, Thalas-
sionema mnitzschioides, Thalassiosira trifulta Group,
Chaetoceros & (subgenus Chaetoceros ex Phaeoceros),
Coscinodiscus oculus-iridis, Rhizosolenia hebetata f.
semispina, Thalassiosira punctigera 7% & TH oz,
Station SA ICBWTITERHEIR OB, (KIRfaT
T AN THERT Z v 7 AR IRET Sy 7
ABWIMNPE L L Tz &h5, Station AB
DFEEEREIC, FRERREONS Y ZAHERIEMO
AEEHETREZTWEEEZDNS,

4.3. 2EET7Sv Y AD Station AB & SA &¢D
EL

PEET v 7 Ah Station SA & H AB TEWT &,
ULREREER DRSS AB T T kI3, T Station OHIFE
BN K 5, INFREARICEZ C Ao A HERIC
DT, FN50 Station SA IV A B,
FICT T AANER & WIRFHFR D e R T B 1=DI
Station AB & H &£4720, ZDOKH D, Station SA %
SOt RE R IC B 2 EEDEHETIL, Frag-
ilariopsis pseudonana &\ 5 /NUFELY 50~T70% D
YTHHBHEE TE LT % (AJE- 515, 1994; Aizawa et al.,
2005), Station AB BLU SAHO2HRET Fv 7 Al
RenzRERER, FHEOHEFEICEIALNEL,
LA, HERAREDOHFE Station SA DIF 5 M5
FEWT &EH% (Aizawa et al., 2005), Fragilariop-
sis pseudonana l&, YEFBEMBETIIEENHLWIZE
INITH D, REGBAZRER LTV, Lih->T, %
DRI FERITAMEN] (] 21X Takahashi, 1994; Si#
HH, 2007) Z LI K> THEEETURET S L2l
fREn, HEESS 7 FUBROBEREICHAINTY
% &EZ 5N % (Treguer, 2002; Aizawa et al., 2005),
AFEE, AR TR kR PRl I E R E 7
WEEEAWT LR TE R Tz, ZDs, AHFR
BT - B RHE OB O LA R OE HiEld
Fragilariopsis pseudonana Tld7x <, FHEIIBNT
LT HAED X 5 I ERMICER - BHEE WPV
MBEORICE 5T B Neodenticula seminae 755, L

7o 5T, Station SA DEIEEET T v 7 AHY AB OFJH
BDOLN)VTHAHEHICIE, Fragilariopsis pseudonana
ROBKRICEBFELREVEEBDNS, Neodenticula
seminae DRI LLERI/ NS TH 2 WA HER T 5 72
B, ABZEAROUBRN FICL RO FBEI NS
T &EMZW, Neodenticula seminae DINEEIEL LT
LEHEICBI2EBLE, JEAFFERFICBITSTN
L TOWFEHFITERENTED (Sancetta, 1982; Taka-
hashi, 1986; Tsoy and Wong, 1999; Takahashi et al.,
2000, 2002; Katsuki and Takahashi, 2005; Onodera et
al., 2005; Shimada et al., 2006), IR & 5 7xEEE
TR OVARERRE PR E AR 2 5 L TEEELRH
THb., £z, Station SA IZ AB KD EFEENEW
R & TN TV % (Hashimoto et al., 1998), T
NEDBE NS, HEREROUMBH TRICTZVWT 2%
I3, Station ABDIFHSMSA LHEREVEIICED
ns,

4.4. Chaetoceros spp. {KEEFZF

Station ABICHBWT SA X £ HBIL Tz Chaeto-
ceros spp. RERMI T3, —MRANCEFEOKERZL &
DERAREROEFEREHICE SN, REREED
INT 2V ADY Chaetoceros BOEBICHEE HL o T2 [F
(&ICEM) K2R ENS (BIZ 13 McQuoid and
Hobson, 1996), Station AB THIRIZFH %  BEIX
NADREATHY (Fig. 4), LIzH> T Neodenticula
seminae DEFE L E> TRRR L OREAERMBEGL R
50720 (Table 4), N\—1 > ZHG BT Chaetoceros
BOKRBEFRZVOIE, X—1 2 EREEE, 7V
a— v VYEIRVTH % (Karohji, 1972; Kawarada,
1978; Sancetta, 1982; Aizawa et al., 2005; Katsuki
and Takahashi, 2005), Station AB IC ¥\ THRIRRLIF
DEEMNSA X EEWERE LT, Station AB OF
NEBIC B 5 KEBIERED Station SA KD AW &
(Fig. 3), TS T < Aleutian M SRWVICEE
ICHIE S B Chaetoceros spp. 7, JERFEENSAR—1)
Y TEBANTIANT BEFRICE> TGEENTL B A[REHRD
2 mHEZ BN%, Station SA I} % Chaetoceros
spp. IKIRRRFOREHIE, ERETEHREINEM
(Katsuki et al., 2003), L L, Station SA DyLkE
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BETRIEIC-BEEOHEET, ¥HIcBRITR Y
IARIRRFAMENICHER E N TV S, @IS (1996) *°
Takahashi et al. (2002) I X% &, Station SA DI
BHEICFEH T BARERAIFIZ, Aleutian FIBE 13T 5
AN EEREBNSHEENTERLDTH S, BibD
& 51 Chaetoceros spp. RARAEF DN HBISEE L,
Station AB BX U SA & BICBHAIEROTETEE
ETEVMERAICH D (Figs. 4 and 5), g, WHESE,
BIUY VigHiiz £ ORI R DB ARSI
DINT Y ACENRH > AfEEEZ 2 5N 5,

ARAFOMG LIz 7+ A2 b5y TG, b
WERFZKEZT B L URZTNERER (BLis
L OfE, TE, 8, FRTEORFOmIICK
350THB, TOEHT T IV AT—HOKFITE,
SRS F =B R AR DS F— ROMERAZE (1994
MS) LAl ERKOFFEMT (1998 MS) I K-> TH
btz FREGICHTZD 240w 2BEN =, 2Lk
DERICBILEZRL EFEd, AW, CRREE
RITE AN (B1)13440152; HARAHIRE AR E
ELART (B)1731009; EARHFZE (B-2)15310001 DBIK
2T,
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Diatom floral fluxes at Stations AB and SA in the Bering Sea
and the northern Subarctic Pacific, 1990-1998

Jonaotaro Onodera’ , Kozo Takahashi* , Hiroji Onishi**, and Mitsuru Yanada™*

Abstract

In order to decipher the relationship between the changes in diatom floral
fluxes and the oceanographic conditions, we’ve deployed sediment traps at Sta-
tions AB (the Aleutian Basin) and SA (the central subarctic Pacific) from Au-
gust of 1990 to the present. For the first eight years, we’ve conducted a diatom
flux study. Total diatom fluxes (TDF) at both stations usually showed spring
and/or fall peaks in a year. However, significant interannual variations of TDF
were observed at both stations. At Station SA, significant correlation coefficient
was obtained between mean TDF of each year and Pacific Decadal Oscillation
index. These interannual variations are possibly due to the differences in the
strength and timing of winter mixing and the subsequent summer stratification.
The dominant species at both stations was Neodenticula seminae with mean
abundances of 80% (Station AB) and 82% (Station SA) of TDF throughout the
sampled duration. Coastal species were more abundant at Station AB than Sta-
tion SA. At Station SA, relatively small numbers of Chaetoceros resting spores
occurred in summers of some years as the result of lateral advection from the
Aleutian Islands. During the eight years, the slight changes of diatom sink-
ing flora were observed at both stations. Whether or not these trends suggest
the changes in oceanographic condition for long-term, a further observation is
warranted and to be continued.

Key words: Diatom floral flux, Sediment trap, Bering Sea,

Northern central subarctic Pacific
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