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&, TN S DOUMENFZ50ITd 5 C & THRFEREEDZAL
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FE LT 7 5y 7 2AEEEBT Z0ELS 5, Jb
PERECBOTL T4 A5 UT » 75y 7 AOEH%
REDTOEMZ LA TR LT, Okazaki et
al. (2005) IBEDWHENH Y, V744 T ) THEN
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) 7ALA D SRR ZETTT 5 L TIERICEETH
5o AWML TIRILPEAEEEP L i Ic B 1) 2 BIED L
FUATNT « 7597 AOFEEHEZFHE L, FELiE
i L IR T OMFEREAS) & OBARZIH S i
5 EAEHMNE L TEEREIT- 1

2. AMEAE

ARRFFERS R 2005 4F 3 H > 5 2006 4 5 H it
TUEESH FEH G BRI Station K2 (47°N, 160°E, #g/E/K
5280 m) OKEABIOmITBLWTHRES NI T ¢
* Y ke b5y 7 (McLane Mark7G-21 #4) 12 & 0 fili
LankkEhiTcd 2z Fig. Do ) R N—RITH
B S 7z 21 R+ v 7Vl 14—21 HiEfgTo — 57 —
vavdBEITHEEL, F v IvE—ENRTofi%E
52 LT, WK TFORIICh I 2R %17 -
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Localities of sediment trap stations
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‘ v This study O Other stations previously studied ‘

Fig. 1. Map showing the locations of the sediment
trap stations in the northwestern Pacific and the
Okhotsk Sea. General surface water circulation
patterns are also shown. Map was drawn by Online
Map Creation (Weinelt, 1996).
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and Weaver, 1949),
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H :HOZKE, p  MOEE, @t HOH

LFEAA ST« 75y 7 AOFEIEH O M % 5
TEEDICR ET— K7 525 =@ 21T - 72, FEME
DEFRIHBAREE W, BREakic X0 L 7o,
ric BEAH « 7 — & @i i BV #ET v 7 b PAST
(Paleontological Statictics) ver. 1.94 b (Hammer et
al., 2001) &M,

3. BIFRIEHE
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(Honda et al., 2002), PHERIRFEREER (&, JLPERAE
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Fig. 2. Seasonal vertical profiles of potential tem-

perature at 46°N, 160°E near Station K2 (Locarnini
et al., 2006).
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Yasuda, 2000; Endoh et al., 2004),
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Sesonal variations of total fluxes of Radiolaria, Polycystina, Phaeodaria, Nassellaria and

Spumellaria with their percent abundances and annual mean fluxes at Station K2.
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Location K2 . 50N KNOT | 40N M4
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Sty dit 8.1 P: i himus glacilipes 11.7 Challengeron vicina 8.7 Pterocorys zancleus 6.7 Rhizoplegma boreale
Ceratospyris borealis 6.4 Stylochlamyadit 7.2 Pseudodictyophir lacili 7.6 Larcopyle buetschlii 6.2 Ceratospyris borealis
Pseudodictyophimus gracilipes 5.7 Ceratospyris borealis 6.8 Cycladophora davisiana 5.6 Pseudodictyophi lacilif 6.1 Cycladoph: lavisi 19
C a davisic 4.3 Acti sp. 1 5.6 Actinomma sp. 1 5.1 Stylochlamydium venustum 5.8 Dictyophimus sp. 1
Cladoscenium ancoratum 3.5 Challengeron vicina 4.7 Phormacantha spp. 4.6 Plegmosphaera pachypila 3.9 Phormacantha spp.
Rhizoplegma boreale 2.9 Rhizoplegma boreale 4.3 Ceratospyris borealis 4.0 Spongotrochus glacialis (juvenile) 3.4 Peridium sp.
Actinomma sp. 1 2.8 Larcopyle buetschlii 3.8 Rhizoplegma boreale 3.5 Actinomma sp. 1 3.2 Pseudodictyophimus gracilipes
Zygocircus productus 2.7 Borgertella caudata 3.8 Stylochlamydium venustum 3.4 Phormacantha spp. 3.0 Zygocircus productus
Dictyophimus sp. 2.7 Cycladophora davisiana 3.4 Cladococcus cervicornis 3.2 Lamprocyrtis spp. 2.8 Challengeron vicina
Pterocanium korotnevi 2.6 Phormacantha spp. 2.8 Challengeron ornithocephala 3.0 Peridium spp. 2.4
Cumulative relative abundance 41.8 54.1 48.7 435 62

¢ Total Radiolaria flux = Total Polycystyna flux

A Total Phaeodaria flux

I Diversity index range Common species with St. K2

Fig. 4. The annual mean values of daily fluxes of total Radiolaria, Polycystina, Phaeodaria, ranges of di-
versity index and list of major radiolarian taxa (top ten) with their relative abundances at each station.

Ceratospyris borealis Bailey (6.4%),
Pseudodictyophimus gracilipes (Bailey) (5.4%),
Cycladophora  davisiana Ehrenberg (4.3%),
Cladoscenium ancoratum Haeckel (3.5%),

Rhizoplegma boreale (Cleve) (2.9%), Actinomma sp.
1 (2.8%), Zygocircus productus (Hertwig) (2.7%),
Dictyophimus sp. (2.7%),
(DogieD) (2.6%) Td -7 (Fig. o

Pterocanium korotnevi

4.2 VS RY—BNICLBZEERRDTIS o ¥ XEHD
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BHTOLF 4 ATV T« 75y 27 2AOREHEH
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P, K7 525 =75y 7 AEHOMEHERT D
ICH2478 0.5 AR L 7o 52D 7V — 7 DR & Rk
T2EIEENZNLIFOL 5127 - 72 (Fig. 6)o Clus-
ter A (2005 DD SZITKERE -7 B 5)

Challengeron vicina (Reshetnyak), Botryostrobus
aquilonaris (Bailey), Cluster B (2005 FFE D & — 2
Ko FEEHELO S 1 » HIZERLH 2): Lophospyris
pentagona quadriforis (Ehrenberg), emend. Goll),

Stylochlamydium venustum (Bailey), Cluster C
(2006 4F E D F DI HUEHIR & WS ZRHTIT X 5 BT
DEMD FE D EW): Rhizoplegma boreale (Cleve),
Cycladophora corunuta (Bailey), Larcopyle buetschlii
Dreyer, Ceratospyris borealis Bailey, Cluster D (2005
FHRONsnE—7, HOREE—7, % LT 2006
ERDODORNEBEMN%Z/RT): Zygocircus productus

(Hertwig),  Pterocanium  korotnevi  (Dogiel),
Spongodiscidae  spp., Cycladophora  davisiana
Ehrenberg, Actinomma sp. 1, Spongurus spindalis
Welling, Pseudodictyophimus gracilipes (Bailey),

Artostrobus annulatus (Bailey), Peridium sp., Clus-
ter E (2005 FFEDO E— 7 B0 FEFE LD b 1 » 13
EENTHT M dmas R 5N 3) o Cladoscenium
Haeckel,
sp.,
Takahashi, 7 /V— 7 54 417z 4 #ld Druppatractus

ostracion Haeckel, Tholospira cervicornis Haeckel,

ancoratum Phormacantha sp.,

Dictyophimus Protocystis aduncicuspis
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Table 1. List of 131 radiolarian taxa encountered in the sediment trap samples at Station K2.

Taxa

References

Spumellaria

Actinomma arcadophorum Haeckel

Actinomma boreale Cleve

Actinomma delicatulum (Dogiel)

Actinomma leptoderma leptoderma (Jargensen)

Actinomma leptoderma longispina Cortese and Bjgrklund

Actinomma medianum Nigrini
Actinomma popofskii (Petrushevskaya)
Actinomma sol Cleve

Actinomma sp. 1

Actinomma sp. A

Actinomma sp. B

Actinomma trinacria (Haeckel)
Cladococcus cervicornis Haeckel
Cromyomma villosum Haeckel
Dorydruppa bensoni Takahashi
Druppatractus hastatus Blueford
Druppatractus ostracion Haeckel
Hexacontium enthacanthum Jergensen
Hexacontium pachydermum Jgrgensen
Hexacontium spp.

Larcopyle buetschlii Dreyer
Lithelius minor (Jergensen)
Lithelius nautiloides Popofsky
Lonchosphaera sp. C
Loncosphaera sp.

Lychnosphaera regina Haeckel
Plegmosphaera lepticali Renz
Plegmosphaera pachypila Haeckel
Rhizoplegma boreale (Cleve)
Schizodiscus spatangus Dogiel
Sphaeropyle langii Dreyer
Sphaeropyle robusta Kling
Spongodiscidae spp.

Spongopyle osculosa Dreyer
Spongopyle sp.

Spongotrochus glacialis Popofsky
Spongurus cylindricus Haeckel
Spongurus pylomaticus Riedel
Spongurus  spindalis Welling
Stylatractus sp. A

Stylatractus sp. B

Stylatractus sp. C

Stylatractus sp. D
Stylochlamydium venustum (Bailey)
Stylodictya aculeata Jorgensen
Stylodictya sp.

Stylodictya validispina Jergensen
Stylosphaera hispida Ehrenberg
Tetrapyle octacantha Muller
Tholospira cervicornis Haeckel
Xiphatractus sp.

Nassellaria

Arachnocorys dubius Dogiel
Arachnocorys pentacantha Popofsky
Arachnocorys sp.

Arachnocorys umbellifera Haeckel
Artostrobus annulatus (Bailey)
Botryostrobus aquilonaris (Bailey)
Botryostrobus auritus  australis (Ehrenberg) group
Callimitra solocicribrata Takahashi
Ceratocyrtis histricosa Jargensen
Ceratocyrtis sp.

Ceratospyris borealis Bailey
Cladoscenium ancoratum Haeckel
Conarachnium polyacanthum (Popofsky)
Cornutella profunda Ehrenberg
Cycladophora davisiana Ehrenberg

Nigrini and Moore (1979, p. S29, PI. 3, Fig. 4)
Cortese and Bjgrklund (1998, p. 151, PI. 1, Figs. 1-18)
Welling (1996, p. 207, PI. 2, Figs. 5-7)

Bjerklund et al. (1998, p. 128, PI. 1, Fig. 11)

Cortese and Bjgrklund (1998, p. 153, PI. 2, Figs. 15-22)

Nigrini and Moore (1979, p. S31, PI. 3, Figs. 5 and 6)
Petrushevskaya(1967, p. 23, fig. 12)

Cleve (1900, S31, pl. 3, figs. 5, 6)

Abelmann (1992, p. 378, PI. 1, Fig. 2)

Cortese and Bjgrklund (1998, p. 153, PI. 3, Figs. 20-22)

Takahashi (1991, p. 67, PI. 10, Figs. 8-10)

Takahashi (1991, p. 199, PI. 11, Figs. 10 and 11)
Takahashi (1991, p. 78, PI. 15, Figs. 11-14)
Boltovskoy and Riedel (1987, p. 97, pl. 1, fig. 21)
Takahash (1991, p. 205, PI. 14, Figs. 3 and 4)

Nigrini and Moore (1979, p. S45, PI. 5, Figs. 1a, b)
Cortese and Bjgrklund (1998, p. 166, PI. 1, Figs. 1-11)

Nigrini and Moore (1979, p. S131, PI. 17, Figs. 1a, b)

Nigrini and Moore (1979, p. S135, PI. 17, Figs. 3 and 4a, b)

Nigrini and Moore (1979, p. S137, PI. 17, Fig. 5)
Petrushevskaya (1971, pl. 17, figs. 11-15)

Takahashi (1991, p. 65, PI. 7, Fig. 10)
Renz (1976, p. 115, PI. 1, Fig. 14)
Takahashi (1991, p. 62, PI. 5, Figs. 7-9)
Bjerklund et al. (1998, p. 128, PI. 1, Fig. 8)
Dogiel and Reschetnjak (1952, fig. 4)
Welling (1996, p. 207, PI. 3, Figs. 1 and 2)
Morley (1985, PI. 5, figs. 5A, 5B)

Nigrini and Moore (1979, p. S115, PI. 15, Fig. 1)

Nigrini and Moore (1979, p. S115, PI. 15, Figs. 2a—d)
Takahashi (1991, p. 85, PI. 17, Figs. 6-9)

Nigrini and Moore (1979, p. S65, PI. 15, Figs. 3a, b)
Welling (1996, p. 212, PI. 5, Figs.4 and 5)

Ling etal. (1971, p. 711, PI. 1, Figs. 7 and 8)
Nigrini and Moore (1979, p. S101, PI. 13, Figs. 3 and 4)

Nigrini and Moore (1979, p. S103, PI. 13, Figs. 5a, b)
Welling (1996, PI. 4, Figs. 3, 4)

Takahashi (1991, p. 90, PI. 23, Figs. 9 and 10)
Takahashi, 1991, p. 221, PI. 22, Figs. 7-9.

Dogiel and Reschetnjak (1952, pl. 19, fig. 12)
Welling (1996, p. 227, PI. 14, Figs.21-23)

Welling (1996, p. 227, PI. 14, Figs.24-27)

Takahashi (1991, p. 128, PI. 38, Figs. 9 and 10)
Nigrini and Moore (1979, p. N99, PI. 27, Fig. 1)
Nigrini and Moore (1979, p. N101, PI. 27, Figs. 2a—d)
Takahashi (1991, p. 100, PI. 27, Figs. 10 and 11)
Petrushevskaya (1971, Figs. 52, [I-IV)

Nigrini and Moore (1979, p. N9, PI. 19, Figs. 1a—d)
Takahashi (1991, p. 94, PI. 24, Figs. 9-14)
Takahashi (1991, p. 118, PI. 39, Figs. 1-4)
Takahashi (1991, p. 113, PI. 35, Figs. 3-9)
Motoyama (1997, p. 57, PI. 1, Figs. 4-10)
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Taxa References

Nassellaria

Cycladophora bicornis

Cycladophora cornuta Kling
Cytopera languncula Haeckel1
Dictyophimus crisiae Ehrenberg group
Dictyophimus hirundo (Haeckel) group
Dictyophimus histricosus J@rgensen
Dictyophimus infabricatus Nigrini
Dictyophimus sp.

Dictyophimus spp.

Dimelissa thoracites (Haeckel)
Eucyrtidium sp. A

Eucyrtidium sp. B

Eucyrtidium sp. C

Eucyrtidium teuscheri Haeckel
Lampromitra spinosiretis Takahashi
Lipmanella dictyoceras (Haeckel)
Lipmanella sp.

Litharachnium tentorium Haeckel
Lithomelissa setosa J@rgensen
Lithomelissa thoracites Haeckel
Lithomellissa stigi Bjarklund
Lithostrobus sp.

Lophophaena sp. A

Lophophaena sp. B

Lophophaena sp. C

Lophospyris pentagona quadriforis (Ehrenberg), emend. Goll

Peridium longispinum Jgrgensen
Peridium sp.

Peripyramis circumtexta Haeckel
Phormacantha sp.

Phormospyris stabilis stabilis (Goll)
Phormostichoartus corbula (Harting)
Plectacantha cremastoplegma Nigrini
Pseudocubus obeliscus Haeckel
Pseudodictyophimus bicornis (Ehrenberg)
Pseudodictyophimus gracilipes (Bailey)

Pseudodictyophimus platycephalus (Haeckel)

Pterocanium auritum Nigrini

Pterocanium korotnevi (Dogiel and Reshetnyak)

Pterocorys spp.

Saccospyris conithorax Petrushevskaya
Saccospyris preantarctica Petrushevskaya
Sethoconus tabulatus (Ehrenberg)
Siphocampe arachnea (Ehrenberg)
Stichopilium bicorne Haeckel
Tetraphormis rotula (Haeckel)
Tetraplecta corynephorum ? Jergensen
Tetraplecta pinigera Haeckel
Tripophaenoscenium sp.

Trisulcus triacanthus Popofsky
Zygocircus productus (Hertwig) group

Phaeodaria

Challengeron ornithocephala (Reshetnyak)
Challengeron vicina (Reshetnyak)
Concherium capsula Borgert
Euphysetta elegans Borgert
Euphysetta staurocodon Haeckel
Haeckeliana porcellana Murray
Lirella melo (Cleve)

Porospathis holostoma (Cleve)
Protocystis aduncicuspis Takahashi
Protocystis auriculata Takahashi
Protocystis neresi (Murray)
Protocystis sloggetti (Haeckel)
Protocystis thomsoni (Murray)
Protocystis xiphodon (Haeckel)

Takahashi (1991, p. 122, PI. 41, Figs. 4-6, 8-11)
Itaki and Bjerklund (2006, p. 456, PI. 3, Figs. 5-10)
Takahashi (1991, p. 119, PI. 40, Figs. 3-6)

Welling (1996, p. 234, PI. 19, Figs. 1-5)

Welling (1996, p. 234, PI. 19, Figs. 1-5)

Benson (1966, pl. 31, fig. 6)

Takahashi (1991, p. 116, PI. 37, Figs. 3-5)

Okazaki et al. (2005, p. 2269, PI. 13, Fig. 11)
Welling (1996, p. 225, Pl. 14, Figs. 1-8)

Petrushevskaya (1967, p. 121, fig. 68-1, 2)
Takahashi (1991, p. 245, PI. 34, Figs. 1,2 and 7)
Takahashi (1991, p. 257, PI. 40, Fig. 17)

Takahashi (1991, p. 114, PI. 35, Figs. 14—18)

Bjorklund et al. (1998, p. 130, PI. 2, Figs. 12-14)
Nishimura and Yamauchi (1984, p. 45, pl. 32, figs. 2a-3)
Bjerklund (1976, p. 1125, pi. 15, figs. 12-17)

Goll (1976, p. 398, PI. 14, Figs. 1 -3, 7, 10, 13)
Bjerklund et al. (1998, p. 130, PI. 2, Figs. 26 and 27)

Takahashi (1991, p. 113, PI. 35, Figs. 10-13)

Takahashi (1991, p. 104, PI. 30, Figs. 2-5)

Nigrini and Moore (1979, p. N103, PI. 27, Fig. 3)
Nigrini (1968, pl. 1, figs.3a—3c)

Takahashi (1991, p. 95, PI. 26, Fig. 1)

Welling (1996, p. 223, PI. 13, Figs. 13 and 14)
Bjerklund et al. (1998, p. 130, PI. 2, Fig. 8)

Benson (1966, p. 385-386; pl. 25, figs. 7-9)

Benson (1966, p. 401-403; pl. 26, figs. 5-6)

Nigrini and Moore (1979, p. N39, PI. 23, Figs. 1a, b)

Nigrini (1970, p. 172, PI. 4, Fig. 12)

Takahashi (1991, p. 267, PI. 45, Fig. 21)
Petrushevskaya (1971, Figs. 92, X—XI)

Abelmann (1992, p. 382, PI. 5, Fig. 15)

Nigrini and Moore (1979, p. N91, PI. 26, Figs. 1a, b)
Takahashi (1991, p. 108, PI. 32, Figs. 1-3)
Takahashi (1991, p. 93, PI. 24, Fig. 6)

Takahashi (1991, p. 93, PI. 24, Figs. 1-5)

Boltovskoy and Riedel (1987, p. 100, pl. IV, fig. 18)
Takahashi (1991, p. 101, PI. 27, Figs. 13 and 14)

Reshetnyak (1966, p. 174, Fig. 108).
Reshetnyak (1966, p. 174, Fig. 112)
Takahashi (1991, p. 157, PI. 61, Figs. 1-5, 7, 8 and 10)
Takahashi (1991, p. 146, PI. 53, Figs. 1-10)
Takahashi (1991, p. 146, PI. 53, Figs. 11-14)
Takahashi (1991, p. 154, PI. 59, Figs. 4-13)
Takahashi (1991, p. 149, PI. 55, Figs. 12—18)
Takahashi (1991, p. 150, PI. 57, Figs. 1-8)
Takahashi (1991, p. 276, PI. 50, Figs. 8-10)
Takahashi, 1991, p. 277, PI. 50, Figs. 4-7.
Takahashi (1991, p. 144, PI. 52, Figs. 6-8)
Takahashi, 1991, p. 277, PI. 50, Figs. 12-15.
Takahashi (1991, p. 143, PI. 51, Fig. 5)
Takahashi (1991, p. 143, PI. 52, Figs. 1-3)
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Tree diagram
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L5 (Yuet al, 2001), 1500 m PUFEICHRE & 17z St.
M4 (1550 m) @ b5 v 7IZBI L CHik AT - 72,

St. K2, St. 50N, St. KNOT, St. 40N 2>\ T3
L CBHEMR O &> - 7o BAL 10 FE, St M4 ico W



JEPERS-PEPEE R FE I BRI Station K2 12610 5 L 7 4

Cluster A

Cluster B

Stylochlamydium venustum

43507 (ERE) « 75 v 7 2 OFEHEIL

Cluster C

Rhizoplegma boreale

® i

3

S 3
w
S

IS
S
3

Flux (No.shells m2 day-1)
N s o
883
s88

o

®
3

on & o ®F

h
o
E
»
3
@
ES
3
[

@
3

S

b 1

o[ o | IFIuIATw
2006

[N
S

Flux (No.shells m2 day-1)

o

M AINT O J]AlS]
2005

Cluster D

Spongodiscidae spp. (%)
8

Y
3

Peridium sp.

m2day
SRS
2 a8
888

o
3

Flux (No.shells

OWM ATWIJ[ITATS To N[5 |3 TFTwIATH]
2005 2006

Pterocanium korotnevi

N
2 a 9
& 8

o
3

Flux (No.shells m-2 day1)

JTITA
2005

= Spongurus spindalis (%)
5300 o
‘EZOD s
2 3
5

& 2
2100 q
= 3

)

Actinomma sp. 1 (%)

5

o =N W A

%
OM AW I ITATS \O\N\D‘J\F\"WM\
2005 2008

_ Pseudodictyophimus gracilipes (1":_;)
<5
4
10
%
32 5
21
2 STITA 0
2005
Zygocircus productus (::)
6
4
2
o

Others

— Tholospira cervicornis (%)

150 6

&

E100 @

T

2% 2

2

3

O A[W[JI[JTA o[ To S TFTHTATHT O
2005 2006

= Druppatractus ostracion (%) . Actinomma sol (%)

= 80 3 <150,

N? 60 cig

240 2 & 100f 4

B 40p 2

S 20f ! 2 sor 2

= E

o TTITA GO AT A TATHT O é 0 o

M ATM] ]I A]S|O[N[D[JIF|M[AIM

2005 2006 MALWT3ggg! A T Tolnlo] ‘2({9.&; -

Surface dwellers
(0~150m)

[ 1]

Subsurface dwellers
(100~250m)

Fig. 6. Seasonal variations of radiolarian species flux for each of the cluster groups. Vertical distribu-
tion is based on previous studies using plankton tow samples in the North Pacific. The blank vertical

belts represent the sample hiatus.

Intermediate dwellers  Deep dwellers
(200-1000m) (>1000m)

Flux (No.shells m-2 day-1)

Cycladophora cornuta (

Flux (No.shells m-2 day-1)

Cluster E

Dictyophimus sp. (%)

2005
Phormacantha sp. (%)

N
S
3

o
3

Flux (No.shells m-2 day1)
2
8

o g

MoATW ST A]S [0 \n\n‘m\r\uu\u\
2005 2006

Flux (No.shells m-2 day-1)

Percent abundances

Depth interval is
unknown

173



174 bl = - A5 - Hf

Tl BA7 9 A% CTHE AT - 72 (Fig. 4o St. K2
Lo mckELTCEETNL TV RDE
Stylochlamydium venustum, Ceratospyris borealis,

Pseudodictyophimus gracilipes, Cycladophora
davisiana, Rhizoplegama boreale, Actinomma sp. 1,
Zygocircus productus @ 7 <, St. 50N, St. KNOT
T3 Z DN Z. productus YIS D 6 FEDS, St. M4 T S.
venustum, Actinomma sp. 1 LIZL D 5 fEH I L 72,

St. 40N T d Pterocorys zancleus, Larcopyle butschlii
&\ o Fodi TR & B O R O B E DS B A
5% P. gracilipes, S. venustum, Actinomma sp. 1 ®
3D AN L 7, RO REHERINC XL 5 L7 1
A5 ) 7 OIS (Nigrini, 1970; Moore, 1978;
Nigrini and Moore, 1979; Lombari and Boden, 1985;
Kamikuri et al., 2008) iZ L1 7D S. venustum,
C. borealis, R. boreale 3HFERFETH 5720, =k
REBSVEIEGTERS 2 LS N, 2T 0 4 v b e
FF oy K BEI TS C. borealis, R. boreale (&=
EOBNHARESVEIGTERL, 45—y 7HTKD
EmWEIEEIR LI, &2AD, S venustum (FPEHEHR
FEIEERIH @ St. K2, St. 50N, St. KNOT, St. 40N ©
EEREEIIEZIE L cds, A+ —» 7imko St. M4 T
X EEAEFEH L h - 720 Morley and Hays (1983)
I ENIERBICERT 23K PRSI O &L
2 BiE T T OEEMIHII NS ZEBR STV
%, #EMETH S S venustum OHFEIF -1 v g
5 (Ling et al, 1971) & PEHHEFE R (Kruglikova,
1969) Tl bE <, A +®—v 2 iEE (Abelmann and
Nimmergut, 2005) 1238 WV TIEEKV, Abelmann and
Nimmergut (2005) 2k, A& —> 7iohTs
PEERIZ BERIC Lh N T S. venustum OAEFED KV, T D
RN, & F v o BIRICE O KD S DK D
AD B B FEITIR, 7 o = V] & OHIKD B & i
< Z PR, KBk viHE 7S v b
VOREENGIRsNEIHELTVWE, — 4T, Ttaki
et al. (2008) &4 & — v 7 jgrdvail O HER YU 2 5
HL, EVEA N VR ERIRFREF RO KVIKII
BWTS venustum OHEFENEZHWI &S, S
venustum OEFERWEY 75 v 7 b v O—IREFELD b
L ASRERTSKBIRNE IC & » TR S LTV o afgEkE

R LTce Lichd- T, PESSHERFERIEN & A & — > 7 il
TOD S. venustum DEFEDE WA & — v 7 G FHi
WK TH 2 &0 D BB D E W & FFHIIC K 5 8E 75K
MBEOEVHAELSERNLEEZEZ SN D, CORITHEIC
St. K2IcBLWTHEbEVEISGEZRL, St. 50N TlE 2 &
HicmWEIEER LTz, Lt -> T, PHE TR GBI
ZRETLHHEFTA 5, £/, St. 50N, St. KNOT, St.
M4 @ 3B SOPTH St. 50N @ Ffir 3 f & St. K2
@ A7 3 1§ Stylochlamydium venustum, Ceratospyris
borealis, Pseudodictyophimus gracilipes & 13— L T
BO, KT 5L T OEGH St. KNOT, St. M4 i<
AT CHEUL TV,

St. K2 R UMb B TORLF 4 A5V T« 75y
IR, BRYVRFF T T IR, BT ATYT .
7 7y 7 ADNIEE KR O ZRE DA% Fig. 4 IT/R
9, Okazaki et al. (2005) (FPHERIRFE R IGERIE D St.
50N, St. KNOT, St. 40N 2L T7 5 v 7 X, Zhk
EEBICHICMET 2EBMAREEEmRE VS Hn %
N L7co St K2 (3[A] U PSS G BRN @ St. 50N &
gL CEHEIChE D EIR SNV, v T a4
FVT « 75y 7 AR St. 50N D 6 EHIFEE T
U EEMED » oo [0 UPEER M FERIEERN T & St.
K2 @ & H3HE PE AR O i I8 78 D 2 BIATF D P S €
BRI D A EE DS R ARNNTHE D » e O BIA S TRV
P, Ak = 7K & BRI « (RIE K OB &
D OFIFRERNC & © St. 50N & 0 & HgPERE O EFE I
flshTcnwicEZEZ S50 5%, St. KNOT I8\ TIid St.
K2 kb4t —v ik, Blew- KR - KES
KD SR E 5 EEZ 5N A0, [ERpC BERE V-
TR D O DK DOF B bl b oKk s Nic & EX
S5, St. K2 250w EERIE O 4 Bl &S &
A = 7 i O BN S & O L T 3 P i SRR I BRI
DHBEVF4AFTVT « 7597, ZHELGICH
WZ EHRENT, P HEERERETCREL T 44 5
VT« 77y 7 ABFHEEE T EHEHERIVITNS
B 7 EIAAL 2 R S 1300 - Foo St. 40N O A 1997 4 —
1998 A ICHEETEY 5 v 7 RO HBEN A LN, TOD
K4y % S, venustum 3 58 72 2 &l & b —HrgIc (&
WERREZR L e e DA 3FEREBE L TLELZ
BEZRL TV, COTERBBLTAATYT 75y
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7R, ZREE BICEHICKI D REBE(LERT A K —
v U s E IR T & - 7o, Okazaki et al. (2003) i<
INEA T = 7 EBEOHASEDODR LT AT ) T o 7
5y 7 ABROZHERED SFCH T TR, E»o
IZh T TEV, TNEA & — Y 7 O HKDIEEK & 1M
BICBER LT, BUNSZEKSHS 12 A0 55 H
DEPLBEECPICOFPINEL T4 A5V T =75y
7R, BRREE S ITERORIOHINT 5 C &G sh
TW5, PHEHRSERIEER N OB AR TEREE S A & —
JIICHANRTELCLEL TV DI, FffilKIck 5%
JETE D A FEFNHIASEE W & & o PSR S A Br A5 B
HE W bR S DM DRI B iR S E1T7E -
TEREN, ThoMNRET S T & THICHEM S EEER
BAEENK L Twa Z ENFEREEZL SN 5,

St. K2 &[] UPuifdi R m G BRI (& 4 % St. 50N,
St. KNOT, St. 40N @ 3 8l & A4 & — > 7 i St.
M4 & OFFHEAL DI 1T - 720 St. K2 Tl3e® Y +
2T 4F « T T I ANEDREIBE—7 EHEDKER
E—2, 7245V 7T « 7597 ANEDOKEEE -
7 EKD E— 7 BELDITK LT St. 50N @dfko v -2
NETHY, 1225 FHAH%Z L TWic, St. KNOT &
ERYFRTF 4 F 75y 7 AWIHELFELE) 2 RS
P, INNBIZEFIL, 27245 VT « 75y 7 2@FK
MORITERBE— 7 N B 5 FHLEEZ L TH
7o St. KNOT @ & 9 15/ & 75 2 LIS B < S o
MO X 2/KBIEREOZ LIc e T SR8 52
A RTEROLF 445 ) THEOEY - BEL - 12
ERTHBEEFEAOND, —J7, St. 40N 3R Y + 2
FTUF e TIvIR, BT AFTNVT cT597RED
WKHIZFERE—IPEONEEAN—FLTVEN, &7 =
FENT + 7597 RATKOE =27 RSNV IFR
15 otce A d—Y 7 UHED St. M4 TRIKMIHET 2 6
HAH»5 10 HoE»oKich I T -7 G TH
» (Okazaki et al., 2003), ¥— 7 RHICH N BET
St. K2 0ZA L EHPL TV, St. K2OLF 145
T 75y ZAOFHE IO VWTU DT EET EY
%5 & St. K2 3 BEieiiisic friE 4 5 St. 40 N & A4 & —
Y 7 HEHSITAIE 9 B St MA IS EBEIZ( LRI L TW iz,
St. 40 N OBESHRL (X P. zancleus, L. buetschlii &\ -
rEBET EM 2 ALY oNTEBY, FEHOREGR

PO DOEKEZPPKMLTWS EEZ 5N S, St. K2
¥ S. venustum, C. borealis, R. boreale ® & 5 73 iiJE
HENEWEIGEZRL, BEGRREID SR LF v v
HRP T BAEINED O DA+ — v 7 DO KBLD J5 H5H
SRR IC B A MIE L TWA E S X %, St. 40
N & St. K2 & 3 #EMlsRZ D, TnZh o Bk
DIKBL D /KRG DY I EE D&\ 2 KL TV 2
(Fig. o L7chi- T, FEERLEEML TV E00HE L
Lo mmHREE2NMmL Vs EREVEH VW, —7,
St. M4 D6 A7 5 10 HOEP RIS FTOE =714,
St. K2OHDE—7 ORI HHUL TV 5, Thidif
KIS B O A & — 2 7 fih & OREFEYEICE A
KK TEIEIRGE, 74T v v #FEEHEED S OR
FEOK A3 St. K2 o PEE i S m i BRSO BRI E Ic = A 72
K EHE T B EEZ F, Ak — Y 7 il PEERDRE
s id, £FomKAERICHE-> T, SEERENIKDE
kEnd, 2L T, ZoEBEEEMKISEE TRES
OB %EEH, X H—v 7 iOPBIZHE D IAATLR,
T o Il o0 157 R 7 0% C B 0 PR IR L RS2
WEFEANEKFEHLEEND T EMBHAS LI ->TVD
(Nakatsuka et al., 2002, 2004), %7z, TDXHITL
THkSnaYEotici3fy 7 5 v 7+ v OHEFEICAN
AR IS ERARL THE, IRAFREC LRI S VIR T D A £
NTHO, [LLEPIEREERER E clkshTns
(Nishioka et al, 2007), @& 5 BREEPHZEL
BRI CE A TEKBR SIS < DMy IRAIC & - ThEx
RS NHABLS N, KR 2 EATHMERAICEK -
TERBICLME SN2 EEZON D, T/, WKKHO
TN 2 FEINERIRPCH A 4 F v v AigREICEB W
THEZ OMEERABN SN 5 2 EDHS ML -
THH (Stabeno et al., 1994; Rogachev, 2000a, 2000b),
TEASEER A L F v v W FERFEDP O OERER
BEIRYIE I E A 72K Z K- & 7213 g 1 SR A 1T ik
LTW3EEZOND, THIEEAAKEREME P —RE
FEICROVEDL D Z2HFH> L idd 5w aiHcHllshT
W2 (Shiegel et al., 1999; Mizobata et al., 2002), L
MU S, ITNKTTRZDED 2006 FEHEDEL T+
A5V T e 75y AOREBEMEFIATEXE O, &
t = 7 #E® 2006 FDHFK Y — X v (2005 4F 12 H —
2006 £ 5 H) omKigmEE R TA 5 &, 1971 0]
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(a) Total mass, organic carbon, and lithogenic matter flux at Station K2 during March 2005

through May 2006. The blank vertical belts represent the sample hiatus (Honda et al., 2006; Honda
and Watanabe, 2010), (b) Total diatom flux with chlorophyll a concentrations at Station K2

(Feldman et al., 2006; Ohashi, pers. comm., 2008).

MEBRELRRE/NO L~ cfR#E L, A 12 Ad S
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WERNE - 7o KRIT HERERER « e iR
=, 2006), *72, Fig. 7D 51T St. K2 OFERY)
BoD7 7y 2702005 FFH & 2006 FFHFICKEE—7
Z7;~ L TWwi (Honda et al, 2006; Honda and
Watanabe, 2010), 41 5 DHFED 5 2006 H I #GKD
THE T 2R 522 ETSL K2 ITBVWTETA
B I N2 3T OEREYEOMGEIECREE D, FO
BLT4ATYT 75y 7 AORERIEMEE /2L
EZ 5

VEAFEDDESLK2DELTF A4SV T« 75y
7 2 OFFEAAR[E UPEE SRR N O St. 50N 15
PLTwad &, £LTC, TOFMENBA R—> i
D St. M4 EFARIL TR O, HKOBRITHED 4+ —
7 g b OBEFYIEICE A ZIRFEKOEE 2 2T 5
BRIEICH D T ENnD -1,

52 LFA4FSUTDEBEBEEELETS I RDEEM
& DR

LAY 7RIS K > THREFEENEES L &N
o TEBD, EREESHITITbNI TS v 7 b v Ry
PEROIHEICED, vF oA S5 Y T OAEEES
MWrENnTws (Kling, 1979; Kling and Boltovskoy,
1995; Nimmergut and Abelmann, 2002; Yamashita et
al., 2002; Itaki, 2003; Okazaki et al., 2004; Abelmann
and Nimmergut, 2005; Tanaka, 2008; Tanaka and

Takahashi, 2008), L F 4 A5V 7 « 75 v 7 X ik
g B ERRIE & OREIEZ S B cdicIns O
F=yEBETLKETH, EF4 AV Ty T
flifksnicv 74 47V THEDS L7 5 28 — il %
1T - 7o 220 25 Tl 0 A ELER I (3 %818 T Table 2 O &
HITIE > T\, Table2 =& SITEEEEEERRE (0—
150 m), #iz&fE (100—250 m), /& (200—1000 m),
#HE (>1000m) @ 42T, SEEICET 2L
HEIRL, 7797 2 EMBkILDFHLLE L 72
(Fig. 6)o TR, &7 5 25 — OIS 5 —
vERKETORBET LGN LO SN
(Fig. 8)

Cluster A (F 2005 SO SLITKE L E— 7 3
%5 7 ) — 7 T, Botryostrobus
Challengeron vicina & b ICHETETH - 72, PSR
HrikIT B 1 5 Okazaki et al. (2005) OWFZEIC LN,
Challengeron vicina & Challengeron ornithocephala
D77y AF—IREEZRSTBRF 7 7 v 7 ZPEK
R#ET 5 v 7 A EDOHBEDE OIS ITh T TOE—
I RSN TE Y, —REERITESHPEICIBT %
MBEP N7 7Y 7TERILEDMOERITL > T
L EMIBRNENT VD, AFFRIZE VT B. aquilona
ris, C. vicina ® 2 EIHFEPEI/NS L E -7 ZRTN
FRE-7 B3P OSRICAR LN, RETO—REFEITE
WEBERT AN T 7y 7 APARIKE T 7 v 7 R
(Honda et al, 2006; Honda and Watanabe, 2010)
(Fig. D EEFEB2MEAZR LI, Lich-T, £E
OGS N BN b b B RREMKA L T a2 EIc g

aquilonaris ,
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List of radiolarian taxa characterized for vertical distributions based on the followin previous

studies using plankton tow samples in the North Pacific and its marginal seas: #1 Kling, 1979; #2 Kling
and Boltovskoy, 1995; #3 Nimmergut and Abelmann, 2002; #4 Yamashita et al., 2002; #5 Itaki, 2003; #6
Okazaki et al., 2004; #7 Abelmann and Nimmergut, 2005; #8 Tanaka, 2008; #9 Tanaka and Takahashi, 2008.

Depth interval Taxon name Area Occ?:)ence References Comments
Dictyophimus sp. Subarctic Pacific 75-150 #9
Lophospyris pentagona quadriforis (Ehrenberg), Okh . .
emend. Goll otsk and Oyashio region 0-200 #6
Peridium sp. Okhotsk and Oyashio region 0-200 #6
Phormacantha sp. Okhotsk and Oyashio region 0-200 #6
Pterocanium korotnevi (Dogiel) Bering Sea, Subarctic Pacific 50-250 #8
Subarctic Pacific 75-150 #9
Surface Spongodiscidae spp. Central North Pacific 50-200 #1 gﬁg’lﬁgfggggf resurgens in the
Japan Sea 40-120 #5  Shangodiscus resurgens in the
Okhotsk and Oyashio region 0-200 #6
Stylochlamydium venustum (Bailey) Okhotsk Sea 0-50 #7
Okhotsk Sea 0-50 #3
Okhotsk and Oyashio region 50-200 #6
Bering Sea, Subarctic Pacific 50-250 #8
Subarctic Pacific 0-250 #9
Ceratospyris borealis Bailey Japan Sea 160-300 #5
Okhotsk Sea 200-500 #3
Okhotsk and Oyashio region 0-200 #6
Bering Sea, Subarctic Pacific 50-250 #8
Subarctic Pacific 75-150 #9
Pseudodictyophimus gracilipes (Bailey) Central North Pacific 100-300 #1
Southern California Current 100-300 #2
Okhotsk and Oyashio region 50-300 #6
Bering Sea, Subarctic Pacific 50-250 #8
Rhizoplegma boreale (Cleve) Okhotsk Sea 150-200 #7
Okhotsk Sea 50-200 #3
Subsurface Okhotsk and Oyashio region 50-300 #6
Bering Sea, Subarctic Pacific 50-250 #8
Subarctic Pacific 75-150 #9
Spongurus spindalis Welling Southern California Current below 300 #2 F‘?,fge"rgu’us (?) sp. in the original
Okhotsk and Oyashio region 0-200 #6
Bering Sea, Subarctic Pacific 50-250 #8 Spongurus sp. in the original paper
Tholospira cervicornis Haeckel Bering Sea, Subarctic Pacific 50-250 #8
Zygocircus productus (Hertwig) Okhotsk and Oyashio region 200-500 #6
Bering Sea, Subarctic Pacific 50-250 #8
Subarctic Pacific 0-250m #9
Artostrobus annulatus (Bailey) Southern California Current below 300 #2
Botryostrobus aquilonaris (Bailey) Central North Pacific 1000-2000 #1
Southern California Current below 300 #2
Okhotsk and Oyashio region 300-1000 #6
Bering Sea, Subarctic Pacific 50-250 #8
Subarctic Pacific 500-1000 #9
Challengeron ornithocephala (Reshetnyak) Okhotsk and Oyashio region 300-1000 #6
Challengeron vicina (Reshetnyak) Okhotsk and Oyashio region 200-500 #6
Subarctic Pacific 150-500 #9
Intermediate  Cladoscenium ancoratum Haeckel Central Equatorial Pacific 200-1000 #4
Cycladophora davisiana Ehrenberg Okhotsk Sea 200-500 #7
Japan Sea 1000-2000 #5
Okhotsk Sea 200-500 #3
Okhotsk and Oyashio region 500-1000 #6
Bering Sea, Subarctic Pacific below 1000 #8
Subarctic Pacific 2000-3000 #9
Larcopyle buetschlii Dreyer Southern California Current below 200 #2
Japan Sea 40-120 #5 juvenile form
Japan Sea 40-300 #5 adult form
Okhotsk and Oyashio region 50-200 #6
Cycladophora cornuta (Bailey) Southern California current below 200 #2 g}i’;ﬁ;"g;ﬁé‘? comutoides in the
Deep Bering Sea, Subarctic Pacific below 1000 #8 g{&ﬁ;"é’:&f comutoides in the
" i _ Cycladophora cornutoides in the
Subarctic Pacific 1000-3000 #9 original paper
Actinomma sol Cleve
Unknown Druppatractus ostracion Haeckel

Protocystis aduncicuspis Takahashi

Actinomma sp. 1
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Flux (No.shells m-2 day-1)

---------- Cluster A
Cluster B
—— Cluster C
Cluster D
Cluster E

M A M I J[A]TS[O|NIDJ[F[M[A[M]

2005 2006
Cluster Taxon Seasonal flux Depth interval Comments
Botryostrobus aquilonaris ) . controlled not only by primary production but
A Challengeron vicina autumn-winter peak Intermediate also by other factors such as microbial biomass
B Stylochlamydium venustum k earlier than Cluster D Surf summer peak associated with phytoplankton
Lophospyris pentagona quadriforis S er Peak earlierthan Liuster urtace  except diatoms
Rhizoplegma boreale Subsurface controlled by light attennuation or turbidity

Ceratospyris borealis

L, le buetschlii
C arcopyle buetschlii high spring peak

no clear seasonal trend, but relatively

different feeding behaviour from other
intermediate dwellers
associate with stable hydrographic condition

Intermediate

Cycladophora cornuta Deep throughout the year in deep layer
Spongodiscidae spp. flux pattern associated with lithogenic matter
Peridium sp. Surface  and total diatom

Pterocanium korotnevi
Pseudodictyophimus gracilipes
D Spongurus spindalis
Zygocircus productus
Artostrobus annulatus
Cycladophora davisiana

Actinomma sp. 1

spring and summer peak

flux pattern associated with lithogenic matter
Subsurface  and total diatom

similar pattern with surface and subsurface

Intermediate
dwellers

Unknown

Dictyophimus sp.
Phormacantha sp.

Cladoscenium ancoratum and autumn peak

Protocystis aduncicuspis

summer peak later than Cluster D

suppressed by reproduction of other surface

Surface  gwellers

dependence on food supply from euphotic zone

Intermediate to intermediate depth

Unknown

Fig. 8. Schematic representation of each of the clusters and summary of sesonal flux pattern.

DFFERE /N7 7 ) 7T REEFITKA L TV 5 AJREMEAVUR
I, HETIHAFEMRZE L TKE, HEOaNLEEL TS
D, TOITNV=FD7 7y 7 ZAFHEITET KR &
SUNOBIEATICHE L TWE LB 5N 5, B D
KIZE— 7 %2RTDEFIORHNICEEE LTDN7 7 T
BOWAKSLZVEL T 14 7Y 7 DU RN
REDE WS E ERNDBFEET 55X 5N b,
Cluster B (3 2005 4FH D £ — 7 M FEFHEL D &
1y HEEBRLCH 2 7 v —77T, Stylochlamydium
venustum , Lophospyris pentagona quadriforis & &
KREMTH -7, TN 2HD7 59 7 ADEDE—
73E < St K2 ORFHOLESE 7 5 v 7 Z0H D
E—27&0 b5t S HTH D (Ohashi, pers.
comm., 2008) (Fig. 7), H#Em<ca < thotym> 35 v
7 b vaEMiEL TV AAREENSRE NI, NASA

OceanColor Web Site @ SeaWiFS ic & 2 RfiD 7 v
o7 4 aBEOHEDEHE (Feldman et al,
2006) (Fig. ) 27wy bLictlAR2ERY SV
ZOBOE—=7 X HHV205E5 A6 6 Hics o
07 4 a QEENELB>TWSE I ENGh -1,
feZl, 12AE1THRBLTEA &2F + v 7 ERRE
fHEDEDPFHED fcHICBlil T — 4 WRIEL TWie, &7
v 7 g baBICHT 2HEOTSRI I0NELTH
LT EPHISNTEDY (Booth, 1988; Furuya, 1990), S.
venustum, L. pentagona quadriforis (ZEEFELIA D 7
0wy )V a RE ORI L cMY 7 2 7 b
vEMBEL L ARSI e, DTNV =T DT
7 v 7 A RKBOHT bigRENT < DEREZLPL—RE
PEDFHIAT ZRT EFEZ 6N DB,

Cluster C (¥ 2006 4D & D H 1A LB IR & W s Z:
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filc X O ENHE DIV IV=TT, TDS L
KIEME L Rhizoplegma boreale, Ceratospyris borealis,
b J& fE (& Larcopyle buetschlii , % & f (&
Cycladophora cornuta Td - 725 R. boreale, C. bo-
realis FHRBICEL L, ZLSEDFEITH NS0
WHIEL, MREICHNTL T4 A5 YT+ 75y 7RI
5D BEIEDLE L TWD, Tt R. boreale, C. bo-
realis ISRIBDOREIN T 5~ 7 b VHED—IREFED ATk
BLTOWBWIEEARLTWS, LT 44T Y 7OHIC
BIAEEEAFSbOMB VLI ENMONTED (An-
derson, 1983), T ® T & R. boreale, C. borealis /3
HAEFEETH LAREEZR L TV D, TO XD fadhAgg
BD7 F v 7 AOEHFHERICE T 2 5EEO P
BEOBMHAHEZR L TCOL L2 LNV, 2005 4 3
H» 5 9 High T St. K2 0/KE 45 m ic B0V Tk
TS BB W9 A OKINC BT ARG B EES (PAR)
DOHENBAls N TE D, £ OEE» SEEIL6 H
Ta»S THERCATFTE=DH D, TOHRIEFE
EAETALBEL KW EEZ /R L TW/e (Honda et al.,
2006)c R. boreale, C. borealis®7 5 v 7 Z&6H
o THEAICZORERL D PRI NLTED, @
DN & > TOKHSERD Lc 2 EE2RL TV S, K
A5 m OEEOHEFOEICENT 2D 75 v 7 2D
BEOZEINS VDI L D FEOHEREICE W TIREEE
DEEDAENRFITH RTINS BB T EERL TV S,
gD L. buetschlii (FFEMEZ@BLTHED 75 v 7
2 DA PR SN, KEORBEAEICH £ e
EZITOWROWERSLNS, /2, LT+ ATV TD7
J v 7 AT BEAFICBVCEBHIEDT 2 00,
ERICED ZEEGE L TR EN->TBY, HENLEL
TW5b, L. buetschlit ® 7 5 v 7 AT 1% Cluster A T
[6] U< dofgicE 29 % B. aquilonaris, C. vicina 12 &,
LN I BMKPSZIINPTITDT 59 7 ADE =78
R 5N\, L. buetschlii ZhfEorhcd FiicER
LTWwafEThsbcd, ol ti3hEo LT s
7 7TRICE LA EFEZ M, FiEE L TLE
LUIcfIMIEEST 5 2 &, & 5\ Id L. buetschlii & B.
aquilonaris, C. vicina & DEVEITEWDDH B T & %2R
LTWwaEZEZONE, LT 447 Y TORKICODWT
BIEEAEHEHLPITE > TRV, BIZHENG

Cluster D @ HrfERE O FHIZB)IC & » Ffg LEIcB VT
TR IS PRIV E LA IR R ITE A TSRBLD TR ADTRIR
INBIEND, BHERLNy T ) TERMERZ®E LT
LELTWSEWS KD b L. buetschlii ® EVED D
Tl &S5 5 15 S o hiERE & (3RO ERIC X - THEEE
XEEshTWB ARGV, EERD C. cornuta b
7077 v 7 A0 B FEAH IR o NS, Filz
WL CHBNZE L7 5 v 7 Z%R L1, 1000m P
TOEBICB W TRPRBICHAKIR T, EERAREED
B0 EHN RIS TV B, SAKETKIR,
NEREMEELLCIEAEE/MLE VY, C
cornuta D7 5 v 7 ADEE & F 7o T DRRIREE L 7oK
MEREAELLTVWEEER b,

Cluster D I& 2005 FFHEDO/NS R E—7, HOKRKED
E—7, L T20065H50»00KSEIEMNERT 7V —
7TSt. K2 TRI D54 7OFHEAERT b OMRK
bZhot, TOD B K@ Spongodiscidae spp.,
Peridium sp., Pterocanium korotnevi, Wi 5 J& & &
Pseudodictyophimus gracilipes, Spongurus spindalis,
g fE 13 Artostrobus
annulatus, Cycladophora davisiana T, Actinomma
sp. LICO W TIRAEERERENHSMITE > TV, &
JEfE & HERBREIC OV TIRA & = 7 s S OFEMIEE)E
OYHZESGC/KEC TEIENE, 7475 vy WEER
B o ORBHPLHEECIRFKOWRRIC L 257 5
¥ 7~ VEORIMT ML L TEHIZLE L TW5E 7V —
TEER D, VT4 AT ) TR, WIS v
byoNs T TEOMEY), 7Y 7 2EOREEY %
ERLTWA I ERMSNTWS (Anderson, 1983),
St. K2 o HE O GGG SR iz L nid 2005 -0 2 & 2006
EORICELT4ATVT 7597 2K0 b 2HME
RS AHBET S v 7 20— BENTEY
(Ohashi, pers. comm., 2008) (Fig. 7), PEEMED 7
v ADE—7 ORHHEER L, ChiFLvT 47
THOZ D, BYMMHEOZENTH L CE L L 5 i
BEMBsE 20 &iE b (2000 &2 HicH#H
g ch 2, TEPCEBICERT sMRIERECEEIN
WL CEcEW b 20 iddh - BBICEET 27 7
VTEHEEHAELTCVWEEEA OGNS, LT, XE
DHFEPHIE - REIC s N 2 Ic3E T 1 657

Zygocircus — productus,
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WEET D, LTAHADPHEFED A, annulatus & C.
davisiana ® 7 J v 7 2D 2005 FEOE & 2006 FEDHED
BMAREREICHNTERS, S 5IKFE L& S BREHE
AER LI, TN A annulatus & C. davisiana ®
FIMPLETOLEEIKIFL TV 20T, HEIC
BOTRE & FRNCEE X 7] & > OBRETZAL 2 Sk L
TVEbDEZEZ I, EROD—DELTEZLNEZDN
RIOK « BE ORI PE S A & — v 7 > T BN,
B AF vy HPEFRED O OREECHEEURRYE,
IBFERRICE A TKBLD LG AR E D ohfg o Ei% T
BXAREGTH 5, C. davisiana 122V TIFIKET
BHBBRICEALKRICIFATHEE T 5 2 & (Ttaki,
2003; Abelmann and Nimmergut, 2005; Tanaka and
Takahashi, 2008) ® 4 & — v 7 #fFic B+ % C.
davisiana D7 5 v 7 A DEMMBFEFEMIED 7 5 » 7 &
DEFNTHPIL TH O, MEZITES REMD & ORER
a2 L CEWAEEERT S LR EpRETATY
Bo L1ciio T, PEFEVIEPEGIRIRICE A 2ROt
Bk & Bk oKD FRA D & 5 K% 200 —
500 m OHEfE E THRA TV B E[EEMED B B,

Cluster E (3 2005 ZFH D € — 7 i L EFHEL D &
1y H3EBhnTHT b Em»rRons sv—7
T D5 L EBIE L Dictyophimus sp., Phormacantha
sp., W & fE & Cladoscenium
Protocystis aduncicuspis 122\ T34 BRE DI S
IZ78 > TWIL W, Dictyophimus sp. & Phormacantha
sp. (& Cluster D & Cluster BOE O ELE— 7 &
THD LB 2 2 A ERRODISWEHIC E — 7 236 - 72,
N5 2 THISPEESHIERAGER N O &1 35 T Cluster
D & Cluster B OBEENDIS WA ITFA TENE T 21
ThorEEALNS, HEMD C. ancoratum (34K
77w ARHEKRFED 7 7 v 7 2 (Honda et al,
2006; Honda and Watanabe, 2010) (Fig. 7) 1T 2 &
NTHKL TWD, - TRETEESNEFEL Tx
BEMEHRLTVWEEEZ LN, TEBIcE T 2HOM
fEOFHIAT) &2 N L XMT 2 Th b E 5 A 5,
P. aduncicuspis 122 W TIRAEEREDSIS TR
M8 Dictyophimus sp. *° Phormacantha sp. @ X 91T
FIEOWR %D 7 )V — 7 C. ancoratum ® X 51T
& o DO > 7 V=T DEL ShICET B &

ancoratum T ,

=t - Aty - B

A bbb,

SNV =T h ok 4O B HEKEREI
Tholospira  cervicornis, 4 & f& & Challengeron
ornithocephala T , Druppatractus  ostracion ,
Actinomma sol 122\ CIdABZRE DI S s » T
WS W, T. cervicornis [ ftho Hi 228 O f& 1 th N %
WBLTD7 Ty 7 DKL, FEHIZBGYHETE L, L
1> T, TOMDT Iy 7 2ADOEFIFRED—IRAFE
L0 bhED S DFEEDEE 25 Z 1 TV 5 AlEEHE
% Cluster C D HiREFE D & 5 1c B T H 5 ek
MEZ NS, HEFED C. ornithocephala (Z Cluster
ADITNV=FICHNRTL » HEEEBN 220 541
REwv—rvnEoNnic, Lich-1T, ZofEdbFich
JED/N7 7)) TRPBFRBRREEOFHIATIILL T
W3 EFEZ 6NS, D. ostracion, A. sol IZ2WTIEA
B S h T~ RE 87 5 v 7 2L
FFEEALEH LD > ey BfIRN S b ERT 7
W—7EEZ LD,

Vb o&g e A THERILEGIERN O ZKEICE
B Mg BRI O R EIAZ T O BEIK )75 X % Fig. 912”7,
ZKEB L O KRG IS ERIREDOZLIT L 5
BOWY 7 5 vy b vOBEMEZTNRIGLIL T 4 4 5
VT 75y 7 ZOEMMBR NI, LALEAS, F
KWEBEBBLUCHEBOEELZ LR LICDOES A6 12
HOROKIZHED & & = 7 b b Ok & o FEIEIR O
YIE R EFIRBRICE ATTKRIL, 2 LML 2+
EBAENRER A LF v v BEERED S OIDFKOTHRA
ThHAHIo &= 7D oEIYIREER TR H
TOKBER BRI PE S IR KSR PR A & F o 7
HEIRIC & - TR IEERNICIRA T 52 T &L TRES
FUOBERBIRBERICEALEEL LY, BdEKES
i S RS IAEENA Ut K & HRIE TR FEAH) I
bFEOEVEE SNV, 5 A0S 8 Aok, bHIT
M CoORICZEERED S. venustum BEL L, *
LA O I3 HEEEFED R. boreale, C. borealis, P.
gracilipes B™MENL L7z, g (200—1000 m) T 7K,
BOAFERIFEMEBL ChE DEHNMS, LELTVS
», A. annulatus, C. davisiana ® & 5 1T KB
J&8 & FEML L 7B A4 AW B T & SHRBEE (200—
500m) TldA & — v 7 s o OEMEROYERET
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Okhotsk sea Seasonal sea ice

North western north Pacific

Depth (m)

1000
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Seasonal melting ice
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Autumn-winter peak
Increasing microbial biomass

summer . autumn

Schematic diagram showing relationship between seasonal variations of radiolarian flux

maxima and environmental conditions around Station K2.

BRFRICE ALK OTRABE D ST T THAET 7]
BEMEDS RS N co F 72, B. aquilonaris, C. vicina, C.
ornithocephala ® & S I KGR BOLE & 125
M oK RERE -7 2RTESVE T Lo
J& T (500—1000 m) TR S&IT/NT 7 1) 7 O
FEOE W H 5 & PSS, Lichi-T, EULHh
JEicA R 2T OAEKE, AtECHAE OB
Ko TEHAFNHEVWVSR LN S T ERS N, TE
BOLFa4350)7 75y 7 22K ED 28 &513E
@B L CHELEOLEENEDS 5 12 Ao 1 Hich T
TR L, 12 AiTid C. ornithocephala 73t b & W EIE
5%, 1 Hiclk C. ancoratum D3 b &V EIG AR L
72o WE (1000 m LIE) <& C. cornuta D7 5 v 7 A
WHFE O FEHEFHZRITWI L SEHMZ@EL TRE
RERBOLHIHENL > EFZ 5N 5,

OSt. K2OEVLF A5 )T « 75 v 7 2ORHIL
B R AYE] U PR a3 A5 BR N © St. 50N % St.
KNOT M L TH D, #+—v 7iEs» o 0KEPT
A, LT vy REREDP O OINEKDLE Z i
CZTBBEICH B T ED0 - T,

OvF 447 ) TOEREEIEICT 7 v 7 ZDFH

AL & HEES 5 T & TUHES IR IEER N O SR D KB
BRIEOE(LE RS LM TE
OhfgicdEBdT 2L 744 5 ) 7 OEENEELRBED
—KEFERZ G T gtk 1 2 REBIE OB FIRE,
AECHELEZ N 7)) TEEEOMOERICEL->TDH
FRINTWA T EMRGh - 1,

BT

JAMSTEC O RZHARICIE T4 A v ko b Ty
TR L CITHW o, £/, Ao TEO—EE
LT, MAZEZRELIRDO THMIT X 510k 19 FRE S
TR G S GB LR 2fbETHVW I, T TITHE
CBHOEZRLE9, AR, HAFRRELSRY
PR BRI (B) 1731009 (S#EF =) o hk%E%
s
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Seasonal flux changes of radiolarians at Station K2
in the Western Subarctic Gyre

Takahito Ikenoue™ Kozo Takahashit, Yoshiyuki Ishitani®, and Seiji Tanaka*

Abstract

Time-series radiolarian fluxes were observed employing sediment traps at Station K2
(47°N, 160°E, water depth: 5280 m)located in the Western Subarctic Gyre in the northwest-
ern Pacific Ocean during March 2005 through May 2006. It is suggested that the northwest-
ern North Pacific around Station K2 is the area influenced by Okhotsk Sea water masses
rich in iron and nutrients, which were originated from the continental shelf and coastal
seawater masses from the Kuril Islands and eastern Kamchatka. Based on available plank-
ton tow data with four depth intervals, the flux data at specific water depth intervals were
evaluated. We also characterized the relationships between radiolarian seasonal flux changes
and seasonal variations of water masses at their dwelling depths.

Key words: Radiolaria, Sediment trap, Western Subarctic Gyre, Station K2,
northwestern North Pacific
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