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Abstract To evaluate short-term changes in the planktonic community, we analysed phyto-
plankton and zooplankton collected by a sediment trap moored at 150 m depth at St. K2 (47°N,
160°E) in the western subarctic Pacific sampled at two-day intervals during 7 June to 1 July 2006.
Phytoplankton flux varied from 480 to 372,290 cells m 2 day !, and had a peak during 17-19
June. The phytoplankton community was composed of five diatom species and one silicoflage-
llate species. According to a Bray—Curtis cluster analysis, phytoplankton communities were
classified into four groups. Zooplankton abundance ranged from 1,137 to 3,385 inds. m 2 day !
and showed two peaks: 13—-15 June and 21-23 June. Throughout the study period, large copepod
Eucalanus bungii accounted for 50-90% of the total zooplankton abundance. Gonad maturation
of adult females of E. bungii advanced during the study period: immature animals occurred before
15 June, developed during 19-27 June and newly recruited specimens to the adult female
population were observed after 25 June. With regards to the carnivorous zooplankton, the
chaetognath community was predominated by Sagitia elegans (99.7% of total abundance). Body
length of S. elegans ranged from 22-39 mm, and the mean body length gradually increased during
the study period (0.21 mm per day, 72=0.72, p<0.01). Gonad maturation was also observed from
immature stages in early June to mature stages in late June. As a rule for short-term changes in
the planktonic community, phytoplankton abundance fluctuated (max : min=780), while it was
stable for zooplankton abundance (max : min=3). Species composition also varied much more for
phytoplankton than for zooplankton. For zooplankton, maturation of juveniles and gonad
maturation of adults were observed in both herbivores and carnivores. Thus, short-term changes
during early summer in the subarctic Pacific were characterized by phytoplankton succession
with regards to abundance and species composition and rapid zooplankton growth with regards
to development and maturity.
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1. B

4

RS dh S I S AR KT R O s B g is T, %
DFEEOREBEEREE LM ROMEEOT TR S &L
(Broecker 1991). 243 T 13X F D XK H/KIE DG HIC X
DIGFEIREMEREMSEC D, REICHES N2 RKEES
- CRFICEBEERNE, FICERBICKZEE
WYI7 5 v by T—aBRET LI ENMENTY
% (Longhurst 2006). &EZF 7 )V — AL L D EEINIE
YIS KT H 4 7 ¥ D Neocalanus |& % Eucalanus
BB, BELLINSKREA A 7V HHIZESRIC
WA O REARNEL T 2FAH (7 vy Py v
) WEHIN S, B TEVEREYERE b oA
ek E 5 Gkt 1991, &0 1991). #r4F, Ikeda et al.
(2008) FPEERIL ARSI B8 1 B dnak 2h 2 A
L, 21~249% & & ERER OfE (10~20%) 1<
RTEOW T ERPS T Ui, PRI R i
BB 1T BELLEAE NS WV T &2 W IE Taniguchi
(1999) blEEEICEM L TV 3.

COBWILENRETREICT 3 4 =X 4 1F, BET
W= LI EHVWTEHEPSEICH I TB I 287 5~
7 b v 02 E (Kobari et al. 2003) &, ##17° 5
v b VERELE o o & ZICHRERENE L TL A A
(Kurita et al. 2004, Sugisaki & Kurita 2004) 2 &k 3,
M O 5 bicasiicZ b Uik s 1 2 AR RERREE I
XoTW3, ZTOENHEELEHEICRES 27001, K
I BWCE,PL BB 2E Y757 b vD
AR EB AH O I T 2 2 EREETH LM, &
T TOMAZAE - 7o ERIKD % v bR T I EREERIBR DY 1
HABREEEL W75~ 2 + »<ld Shinada et al.
2000, Mochizuki et al. 2002, 7> 7 ~ ¥ Tl
Tsuda et al. 2004, Shoden et al. 2005 75 & &), &
ETNV—LLIEOE) « YT T v o b v OEIIERRGIZE
FRITETETOVRVONEIRTSH 5.

A £ 28UNE & S LT b RERIBEAI S, wBrEsE
REAHHE O IFRRINE B 2] 5 9 2 O IZRE T H
LM, M, VA VNN FEICL s THRESNK
MRV BRI BL L e By « W 7 5 v o v v
AR A2 EFEHS N TWS (Hargrave et al
1989, Steinberg et al. 1998, Ota et al. 2008, Willis et
al. 2008). BV AV bFFT v T EHVWSLEI EITL ST,
T 7 & A PR AR O—EFREICB VT, EERT
Xd 5 b OO ICEEE L - Mg cRES NLcH) - fE
M7s v b vidEEBLENTESE, YAV

Ty IR 4 w—E LB LTS v b v E
BB L7l & L Tid Seiler & Brandt (1997) iIc& % 2

) — v 5 v RIBITB T 5 FEERREOFHRE 2 K
L 725 Willis et al. (2006) i< & Adbfig 7 « = L K~
NEPSOEWT S5 v 7 b YEEOBREZH S, L
Wi b 5.

PHEBIL RS IC BV TR YA Y b b Ty Z7HHWT
BT T v b v DRERIIZE)EARIT L ciFFE & L
TlE, W75 v o b vEEE ONEFEEIZA 2003, Ono-
dera et al. 2005), &g (Okazaki et al. 2003, 2005,
i Fi3A 2010), HFLHE (Kuroyanagi et al. 2002
2008) M 503, LWEFNb b BEEONHERICBIT 3
FEThD, h-oTLBEIAVE NSy 7OEEDS
700~4,810 m EFEVORF T, RBICEAT 2RI
iz,

AW TlE, PEEALREAFEI RIS ICAIE T 5 St
K2 (47°N, 160°E, 7k 5,280 m) 123\ T/KZE 150 m
WKV AV MFTy 7RFEL, 200656 HO 1 #7 4
iZhic- T2 HEBEORELTV, g HE L
BT 5o b v ORIRERINEE 2] S iz L
fo. T St K2 3 PEEb R MR E 2 R T 5
EMELT, EYR v 7EERT IEEEE 7o V2 2
F [VERTIGO] 7 EBiThN TV 5 (Buesseler et al.
2008). AFED LI A v b b Ty FICRESNZHEY
77 vy b vERE, EkIX 0~50 m KEDHEY 7 5
v b vEBERKETo 2. b5y TICERES NS
M7 s v~ YRR, BhA AT VHORE BRI
BARDOATENR =B L. £/, WEMEOEHHIZI>W
THE AR OLF #BE L. KRR NS &Y
AV PPy Ik TRESNIE TS v by,
HatE 75 v by, REWEY 7S5 v 7 b v Ol
HEE, FEB L OEEES O EI R 5 B) % @i
L, TOEREZELLIbDTH 5.

2. MELETE

2-1. EOAV NSy TERE

HEPETT TR B SRR Mg PR U BRI T2/ [ 5 0 | @ MRO6-
03 fiiiEicB VT, 200646 H 7 H~7 H 1 HIiZhJT
PUEBIL A FE R D St. K2 (47°N, 160°E) DK
150 m 2 McLane ft 025X x v b b5y 7
Mark7G-21 (O1fifg 0.6 m?) 2% E L < 2 HEPRO L
Mbi THREE 21T - 72 (Fig. 1). b 5 » 7 ORI ERE
ERTHB, €VA VYN T o THy TRITEH O
W 5% kR v~ ) vk AR 7z Lz, B o nE RN
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Fig. 1. Location of St. K2 (47°N, 160°E) in the western
subarctic Pacific. Arrow and dashed line indicate
approximate positions of Ovyashio and subarctic
boundary, respectively.

BemicHAELW Imm O 4 v Y2 TEL, 4 v va ki
Wotczsovavie@rs v o b vkl (29 4
v—) ¢l FALA1lmmlTIFDO757vavnsb
1/10 2875 v 7 b g R E L7,

2-2. WEMTS vy b RERT
BRI 75 v 7 b vEREHIRB AR ZHIE L TRED
KB LBIC, 056~1.0mL ZHEAE2Z2 54 8
752 FICHMLT, RESH10um Ll EoEY 7 5
Yo by (EEER) OREMNES X O IRIRDI L2 #]57
RUSEAEEEMES N 12T 200~600 fE T L 2. FERETE IR
Tomas (1997) IKit - 7. BonicEY 75 7 » Vil
g — 213, uT@fémmf1B%t@@ﬁ%fa
v 7 & vignk&E (PF: phytoplankton flux, cells m™?2
day 1) afié:bt.
1 1

PF= CX?XIOXWX

ZCIT, CEftBsncllm~r 7 v 7 b vilaik
(cells), S 1&4THY « #a L 7o BIEAUEN A& (mL), V I3HEY
75 v b vERARE (mL), X10 375 v v
ﬁﬂ‘ﬂ#@@ﬁ xuo5ir5yfﬁuﬁﬁm5

m?) Z BT (m™%) ICIET 2720 OER, X1/2
25%%?ﬁv7@@%btuéui6$u%ﬁ
(day ) ~ORIEERTH 5.

2-3. EMHTS U b UEERIT

Y75 v b AR ERBEBSE T T L
Vo= bk e HMAET- 2. A T VHHOMERE IF Brodskii
(1967) & Miller (1988) It » CTir-72. BL LA A

7 V48 Eucalanus bungii, Metridia pacifica, Neocalanus
cristatus, N. flemingeri, Paraeuchaeta elongata \3FHE
BT Eicy — b <5t L. A4 7 vERICRESL
tc E. bungii OHERA T Miller et al. (1984) D AELHEIZfE
W, AEEIROFGERE S WA T INE ICh Lo RFGED
YA b 2), T (IFHICZ < ORIl % & o), 111
(kO E TRE L FEL LIRS 4 51 56), IV
(BYRE NEHMNC 1 5 DIIHH ), V (EdNE g M
25| DR & 5 1 EEINRD, VI (EIE IS Tk L
ToBAYIE S B B EEURER), VII (EUNE LBk 4 o
NI IRIZE: Spent) @ 7 BEBEICEHkAIL 72,

AT YRITIROTE L L BSEIC S VT S HERE
AR (1997) 1THE > THT - 7o, BREMBHEANTESL L
7z Sagitta elegans & / ¥ 2 % H W T{KE (Body length)
ZE L, SR DBEEERS (X Thomson (1947) 8 X U
Terazaki & Miller (1986) D AH#EIZHEW, Juvenile (JP
BEORIEDOMERL), Stage I FPEMERK STV S E
&), Stage Il (JPHFIDIIH L T/NE WEE), Stage I
URE iz W >h oK E I H 5 @{F), Stage IV
(UREP DI TR E WEE), ZEHE L 20L&
D{E{4IE Spent filfk & L TXRBIL 7o, BRFFHOFH A
EARIC DV TITY, RERES L OCAEIRASGERE &\ oD
FIBE 100 k% FRRE LTIT - 72,

Y75 v b v Ry 4 = —DHBEGE (ZS: zoo-
plankton swimmer, inds. m 2day ") GLIFoic &
DRIz,

1
ZS=CX 05><

T 2T CIFEHE L 72 (BIA%K (inds.), X1/0.5 [$HNHE
T (m™%) ~NORIEER, X1/2 [FHEAFFHE (day ™) ~0
HIEEKTH 5.

2-4. B HEMTS VU b UBERERT

W75 v b vk, B & ic S E o Bl
¥ (X: cells m™2day ™) % logio(X+1) &f&EiE(L L 72
7 — % %MW, Bray—Curtis dissimilarity index 12 & ©
FFWE = b ) v 7 R 2(ERkR, kT T Y b e
75 LR L, EEOIFEMNE TR LT v—
TG EITO 7 5 A Y — iRk A1T - /- (Chiba et al
2001, Chiba & Saino 2002). f#frida v Ea—45—v
7 + @ BIOSTAT Il 2\ TiT - 7. [RIFFICSEHEO MR
LHEAIAS T 57291, one-way ANOVA 12Xk 3
BRI O MBI O RIE £ 1TV, Z D% Post hoc 7

+ (Fisher’'s PLSD) 247 - /2.

7o v b AN, BB S L& B EE
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BoEEHWT (X: inds.m 2day™!), W75 v 7 b
vk E RO FINET s 5 2 ¥ —#H, one-way
ANOVA H XU Post hoc 7 & b 2T - 7. B S
elegans FEEI T L IChkE E R M 75 2 %K®, Micro-
soft Excel ® Solver #fiE% W CIERISTRICAR L,
3k — N CREEE < 7810 1999) %47 - 7.

3. #& ES

31. BEOAVIMINSyTREEYMTS VI MY
VA VNS TICRESNIEYI TS v v D
MIRE%L 13, 480~372,290 cells m~2 day ! @[] % Z &)
L, 6 H17~19 HicE¥— 7 %2x L7 (Fig. 2A). & ¥ #
VNI FRBRESNEEM T 5 v o N v OFEK

@ oo ©

7-9 June

—
300 13-15 June ——— A
11-13 June ——

15-17 June — B

§58% 2% (2011)

1, FEIT Thalassiosira @ EMthd 4 FEOH:E & 1 FEOH:
HiERE (Dichtyocha speculum) IZ& > ThHH SN TWL
7z (Fig. 2B). ThZhOMEHOMY 75 v 7 b7 5y
JRAF=HICHDOVTY 5 R 5 — T 2T T 5,

JEFAMIE 34% 12 T4 > D7V — 7y Sh iz (Fig.
20. 4207 V=7FD5b, -7 AL B MK
B, FiFEo 6 H71~17 Hicmr TR 51, Neo-
denticula seminae & Thalassiosira &3 L L T\
(Fig. 2D). 6 H 17 HRIRR MY 7 5 ~» 7 b v O flifa%k
DE» (Eg7T 112,701 cellsm™2day™!) 7 v—7C
BRSO N, ORI Thalassionema cf. nitzschioi-
des D EEHP 7V —7 A & BlclhNTH LTV, 7
W=7 A~DiIcB W THBMBKICEEEYH 2%
[T L7z & 2 A, N. seminae 37 V—7ClcB\WTH
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Fig. 2. Temporal changes in phytoplankton flux (A) and species composition (B) at 150 m depth at St. K2 during 7
June to 1 July 2006. Cluster analysis based on phytoplankton flux identified four groups at the 34% dissimilarity

level (C).
standard deviations.

Table 1.

Mean flux and taxonomic composition of each group are shown in (D).

Vertical bars in (D) indicate

Mean phytoplankton flux of each group (A-D) identified from cluster analysis (cf. Fig. 2C). For species that

showed significant differences in one-way ANOVA, a post-hoc test by Fisher's PLSD was also applied. NS: not
significant, *: p<0.05. For Fisher’s PLSD, groups not connected with lines are significantly different (p<0.05).

Abundance (cells m 2 day ™~}

Species N 5 c b irll\?-ovz]az Fisher’'s PLSD
Asteromphalus sp. 0 63 456 0 NS
Corethron cf. criophilum 460 0 1,184 0 NS
Dictyocha speculum 0 0 13,157 0 NS
Neodenticula seminae 1,360 5,110 25,973 0 * D A B C
Thalassionema cf. nitzschioides 0 1,762 62,800 0 NS
Thalassiosira Spp. 1,060 2,472 23,311 480 NS
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Bl W EDURE N/ (Table 1).

32 ESAVIINSTREEYMTS VI MY
VAV NIy TICRESNEEM TS v v
1%, 1,137~3,3851inds. m 2day ! O cZEH L, 6 H
13~16 HE 6 H21~23HD 2>t —27%/:rL72 (6
H16~19 HIZERPER L v icic oA L T
W), Bk 75 v v v TR O ZET) T 780
BbDEND - 1zDICH~NT, BT 5 v 7 b EEREK
DORERZEAL L 3 EREEDOEE) L 1ah - 72 (Fig. 3A).
7o v b yHBERRICES Lo g T VM
E. bungii THY, WTFNOREH S 50~90% % %
BRELNER LS > TV, 2oficix, N. flemingeri
PEME G ERETH - 72 (Fig. 3B). HBEMHEARKIcHE SV
TV 3R =R EIT- 12 & T A, FEMEME 22%i1cT 3
SDTIV—=TFITF B EBTE R (Fig. 3C). &7 v —
7RI OBEL TB Y, S v—7AIZ6H
7~15H, Bix6 H19~23H, Cli36 H 23 HLIEIC
Boht, 875 v s b vodBEFKEZI V-7 A
Pixb% <, LIFEB, C LRI B> T (Fig.
3D). = ofEMk L, E bungii O EERN I V—F A
T3 80% TH -7z, CTIE60% FREENEIC A -
Ty, TOfRbVIT N. flemingeri LEHHD HHXK
BEEL T, &7 v — 7o BREREE L&
A, THEH/McsOTEERENPRON, N crista-
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tus & S. elegans DIFEE 21~28 mm FREIFD 7 v—7
A T%<, Candacia columbiae, 2 EIEB LA F 7 3
BIHElo 7 v—7 B T%<, E. bungii C5 & Hlifiid
BRIV —=F CltBLTEL, NHICL > TEDOH
BEAE D2 WX 575 - T/ (Table 2).

3-3. N4 7 UHEEKREEE

Y75 v b v BEERICRES Lich A4 7 V8
5 FHIC D W T OEAREE S % it L7c. E. bungii L;t 6
15 BLLH 3 C6F A egifli L TV 7 (98%) 43, 6 F 25
AU CF/M b HIEIL, =0 H5EFRIF40% FEET
& - 72 (Fig. 4A). M. pacifica \F C6F A A L
THE L T (Fig. 4B). WEYED P. elongata 13 6
15 HLHIE C5M & C6F 235 LTW/e2s, 6 H 19 H
PIBgIZIZ C3 2 C4BLUPCOF D AR L Tk
(Fig. 4C). N. cristatus 13 C4 & C5 3N 4> %2 Lo
TWiz (Fig. 4D). N. flemingeri (3'H1C Cb 3L T L
7z (Fig. 4E). ¥ s L 72 E. bungii MEBUA D 5
IRFEEESVIZOWTA S &, 2R 2 L TREES
Stage I~III DEAEDARE SN, MDA T Stage
IV~VII ORIz L h -7 (Fig. 4E). 6 A 11 H
VT Stage 1 OIED K 60% A LG T\, 6
H1l~15HIic 3 RkANHE A, 6 H19~27 HIT iF
Stage III OfffEH 60% 2 LHTWwiz. 6 A 27 AU
13T Stage I OfEfADEIEHD 50% Hifg LML TV
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Fig. 3. Temporal changes in abundance of zooplankton swimmers (A) and their taxonomic composition (B) at 150 m
depth at St. K2 during 7 June to 1 July 2006. Cluster analysis based on abundance of zooplankton swimmers
revealed three groups at the 22% dissimilarity level (C). Mean abundance and taxonomic composition of each group
are shown in (D). Vertical bars in (D) indicate standard deviations.
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Table 2. Mean abundance of zooplankton swimmer in the three groups (A-C) identified from the cluster analysis (cf.
Fig. 3C). For species that showed significant differences, a post-hoc test by Fisher's PLSD was also applied. NS: not
significant, *; p<0.05, **: p<0.01. For Fisher’s PLSD, groups not connected with lines are significantly different (p<

0.05).
; -2 -1
Species Abundance (inds. m~“day ™) One-way Fisher's PLSD
A B C ANOVA
Copepoda
Calanoida
Calanus pacificus 0.25 0.00 0.25 NS
Candacia columbiae 0.25 2.50 0.25 ok A C B
Eucalanus bungii C4 3.00 7.00 17.25 NS
Eucalanus bungii C5 43.00 45.00 257.00 K A B C
Eucalanus bungii C6 2,061.25 1,510.00 632.75 NS
Gaetanus simplex 0.25 1.00 1.75 NS
Heterorhabdus tanneri 0.25 0.50 0.00 NS
Metridia pacifica 19.00 62.00 12.00 NS
Neocalanus cristatus 91.50 75.00 25.75 * C B A
Neocalanus flemingeri 120.25 285.00 170.75 NS
Paraeuchaeta elongata 36.75 62.50 54.50 NS
Pleuromamma scutullata 0.25 0.00 0.50 NS
Pseudocalanus minutus 0.25 0.50 0.00 NS
Pseudocalanus newmani 0.00 0.50 0.00 NS
Racovitzanus antarcticus 2.75 7.00 7.25 NS
Scaphocalanus medius 0.00 0.50 0.25 NS
Scolecithricella minor 0.00 0.50 0.00 NS
Scolecithricella ovata 0.25 0.50 0.00 NS
Cyclopoida
Oithona spp. 0.00 0.50 0.25 NS
Chaetognatha
Eukrohnia hamata 0.75 0.00 0.50 NS
Sagitta elegans TL: 21-28 mm 39.65 1.00 0.67 * C B A
Sagitta elegans TL: 28—-33 mm 123.68 9.00 120.22 NS
Sagitta elegans TL: >33 mm 21.64 1.50 47.34 NS
Polychaeta
Rhynchonereella angelini 0.00 0.00 0.25 NS
Tomopteris pacifica 0.75 2.50 1.00 NS
Tomopleris septentrionalis 1.25 6.50 7.00 NS
Polychaeta spp. 2.75 18.00 7.00 ok A C B
Gymnosomata
Clione limacina 0.25 2.50 3.00 NS
Amphipoda 4.25 9.50 7.00 NS
Appendicularia 0.25 0.00 0.25 NS
Cephalopoda 0.25 0.00 0.00 NS
Decapoda 0.25 0.00 0.00 NS
Euphausiacea 0.00 1.50 0.25 * A C B
Fishes 0.25 0.00 0.50 NS
Isopoda 0.00 0.50 0.75 NS
Medusae 0.25 0.50 0.00 NS
Ostracoda 38.75 93.50 106.00 * A B C
7z (Fig. 4F). HiC B 2 A O ERATRIC 3 & — T 21T -

3-4. ETFHEREE

PEFRIE 2 DR (99.7%) 78 S. elegans 12 & - T HD
LN TWi. S elegans HBEA DAL 12 21.6~38.5
mm OHFITH D, AEFEERFERE S VIR & O
5EEINEE D Stage IV £ THHHER L 72 (Fig. b). &%

&2 A, VINOREHTHREMIIHIER TH
D, ZONHEIR 29.2~31.9 mm ORICH - 7z, HhililR
FEEASWIE, 6 ARl Stage I © I offliEn%
Moteds, 6 A 25 HLIKEIR Stage 1T LEEIEE O
Stage IV icL - ThH» 5Tz (Fig. b).
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(A) Bucalanus bungii (B) Metridia pacifica (C) Paraeuchaeta elongata
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Fig. 4. Temporal changes in abundance and copepodid stage composition of zooplankton swimmers: Eucalanus
bungii (A), Metridia pacifica (B), Paraeuchaeta elongata (C), Neocalanus cristatus (D) and N. flemingeri (E) at 150 m depth
at St. K2 during 7 June to 1 July 2006. For E. bungii C6F, abundance and gonad maturation composition (Stage I-1II)
during the same period are shown in (F).
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Fig. 5. Temporal changes in body length and gonad stage frequency of the chaetognath Sagitta elegans at 150 m
depth at St. K2 during 7 June to 1 July 2006. Triangles indicate mean body length in each sampling period. Numbers
in parentheses show the number of examined specimens.

buoy system: Fujiki et al. 2008) bfRH SN T\, 6

4. & = HT7TH~7TAIBHD 7A {58 Ick>TiEohicrson
74 a BLUO—KEEBORKZ(Z Fig. 6 1IT/R
4-1. WEMTS U b UBEORBEL 9. AF— 1%, JAMSTEC & — 4 ~<— YD MR06-03

AL T >tz V2 vk b5y FIRGHRE I 7 =L HR—+LXY5H LK (http://docsrv.godac.
13, KpEFNARE 71 >~ 2 5 4 (Underwater profiling ip/MSV2 DATA/23/MR06-03 01.pdf). FHZE RN
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Fig. 6. Temporal changes in chlorophyll a (A) and primary productivity (B) measured by the Underwater Profiling
Buoy System (Fujiki et al. 2008) moored at St. K2 during 7 June to 15 July 2006. Triangles in chl. @ panel (A)
indicate three sampling periods for water column phytoplankton abundance (cf. Fig. 7). Redawn and modified from
cruise report of MR06-03 (http://docsrv.godac.jp/MSV2_DATA/23/MR06-03_01.pdf).
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Fig. 7. Results of cluster analysis based on water-column (0-50 m) diatom cell density at St. K2 on 12, 21, 29 June
2006 (A). Three groups were identified at 66% dissimilarity (A). Cell density and species composition of each group
(B). Vertical bars in (B) indicate standard deviations. Vertical and temporal distribution of each group is shown in
(C).
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27 oo 7 4 a 8&iE, 6H10~20 HIZHF TKE
20m i E—725nd0 14mgm™?), TNLEs o
07 4ag ZEVWET, 2O —27EE S 40m DIZES
LT > T (Fig. 6A). —RAEFERICIE, 6 15 H
ETHIOHD2DE—=22b0, Wb kE20
m LI TE D - 7o (Fig. 6B). 1 5 IKHENO—RARE
EEEwiE, 6 HI0~20HRBEZ o7 4L g no
E—REETH - h, 6 H20 HLREEREDO 7 oo
7 4 a KL, —IREEBED» -7z, TO XD Ik
NOWEY 75 v 7 b vEHFEREAERR, 17RO
ORI A 7 — LV TREKEF L T0icl &b 5.
BUSIREE R OB & D T MR06-03 fii#ETIE, 3
|l (6 H 12,21 BKLT 29 H) 1T 0~50 m D K@k
kBT 5 v o~ vHIREGT b ITbhTwE (B
Ke K KFERF—). TohOHEREME T — 4
(cells L7 2R L tc 7 — s 2Rl 7 5 v 7 &
vEVA VMRS TREEFKO 7 SRy T E
1T - 72kl R % Fig. 7 1R 9. KN OHE#RE R, M
PIEE66% IcBWVWT3DOD I/ IV—F A~CicHid b
(Fig. TA), fllakihi s W2 v —7 A 13 Fragilariop-
sis spp., 7 v — 7" B (& Cylindrotheca closterium 7> 5.
LTHY, 7u—7 Cldflagni s <, Coscino-
discus spp., Neodenticula seminae, Pseudo-nitzchia
seriata complex 5 L CWiz (Fig. 7TB). &7 v —7
DERE B L RIS M BURIL IS AT IS BEL T8 D,
JNV—7AI3Z6H12HE 21 HOLE, 7 Vv—7 B3
6 H29 HDO/KFEASm, 7 v—7Cl3 6 H 29 HDOEB
0~30micBWVW TR SN (Fig. 7C). T OKRHENDE
EERE, Ao s oo 7 4L a OFRIIEE & K —
HLTH0, 6 H12H&E 21 RS Z VI IV—TF
Alck-ThHEwoh, 6 H 29 HIZHIIE &b /DHE 0
TI—F Cltk-ThHv o TV (Fig. 6A).
AT > TELNIE YAV F R Ty FICRES
N7 5 v b vEBREORIRIZE)L, chb
JKEER (0~50 m) DREY) 7 5 >~ 7 b v RO HRERS]
EERBMLTLE—FHLTWEh-t, DFD, &I
YTy I K BIEREY TS vy s vHIIEE, 6
AH7T~17HF Tl T < (<13,440 cells m™ 2
day™!) (Fig. 2A), 213 6 H 10~20 HiTH 1 TKE
20mAticZ7 oo 4 va DE—277dH0 (Fig 6A),
W75 v b vl b2\ (Fig. 7B,C) T & &—#
LT, Ft, ®9X Y5y 7K BEYTS
v b B 6 A 17~19 HickREZHS, LIET7H
I HETR®PHWHEZR L TOWAA (Fig. 2A), T DR
D7 wva7 ¢ba FEL (Fig. 6A), W75 v 7 ~ v

e b W © b > 7o (Fig. 7B, C).

Zokohv—y o InLAcb Y £ v b
Py Tk TRESNEZHY TS v~ vEERZ
DFEREDSKIER (0~50 m) ORI 75 >~ 27 ~ VB &
FARELCEL > TV (Figs. 2, 7). 21, KENORE
M7 s v b vEHEOBIENKEO~SOm BT 5 b
DTHY, BIA VT TREETT > FoKED 150
mThsIEICLIREELOEICERT 200G
L, Fi, MK 2MEHEOAZGEETHA .
VAV Ty TICRESNIEY T S v~ VR
FARBICHER B — Koy, BEVWikEFE oy 7 s v
JhUMBETHEEZEIONS, FHEIL, EYA VR
Ty ZICHB L EOZ 3R TH 5 (/N NEiNE
13 10 um YL F, Tomas 1997). —7, 6 H 10~20 Hic
MFTO0~50 mkfEICEBWTHESE L TV iz Fragi-
lariopsis spp. 12 E T A ZHAVNS Wi (R NEETE
1% 3 um, Tomas 1997) 7L EHE D <, /K% 150 m 1<
BE LI AV DTy FICHET B % TIOKERTR
BOLEEY 7S v 7~ vicBiREsNT, +5y 7
KRRESNELr > O b LB, KL THOLE
YA YTy TOREEGEEREN TH ZDT,
ZEENCIERE T 27 5 v 7 b VEERICKER RO
BISDH - 12 T ERBIEV OV, O X5 ITKENEY 7
SN UBEEEY AV N Ty TICRES DY)
75 vy b VEHRIGEVWHORONKERE LT, BREE
BEoEWP, Ik shEREDE, BT 7 by
& BEHHTEOEL ENEZ ST,

4-2. TS UU b UBEOREBE(L

VAV Sy TIRESNEBY T S v~ VB
Hi3, BIROWEI 75 v 7 b T80 EEHEH L T\t
FEZTORERICEEFTZEL, 2EATOER 3 HREET
H v (Fig. 3A), Z OREMEDIRERINAT) &Y 7 7
v b IR TER NI EDTH > 72 (Fig. 3B). Th
U E ST AW 5 v 2 b TR sk
Ao oBEEE W &iTinA Miller et al. 1984), B
75 vy v OEEE, BES X OEEEES HEY 7
5V b I LARENICH ZEE—HETH O, KEH
HEHORES/ NS W EDRMEEZ SN 3,

YA VNS FIRESN LAY ORI ZZEN
KT 2 (EAKED) 7— R, BEBIIC N ABEd
3L ONERIICIES NS 5 — 2, & 388 2B
LCHREIN S 7 — R, HEW2irLEm» BRI b
Sy FIBATEr— R, & 25VIEBEEHNIC NEBE L
BSOS ZRGES B7 — 218 E, MRy — 0%
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Zonb, BEEVAV NN o TOEY TS V7 b Y
HEhT B o N BEEMAL (Table 2) 1, 4O UKy
iz v MRES N SEE (Ikeda et al. 2008) & 1ZIX[H]
BThs COTEEEIAVIFTy FICKDIRES
ni#BMT 5 v b YRR, KELIBOmMm EVIES
Ni—EETEH 20D, KENOEY TS v 7 b v
HEOEIARRIILE A H 2BEXM L bDEEZ S
TENHRBEERELTV S,

S EEL TR 7 5 v 7 b v o HBEERKED
50~90% % 5% 7 E. bungii (Fig. 3B) @ IR IZ
Ao 6H7~16 HicBWTE L, FKEBBHK
C6F il L CWwichs, 6 A 25 HLIF I I1E C5F & C5M
BEHLETA0% EFEE2EHTEY, 6 25 HLKRIC
Co DRBBERIMANRR S N DD #YITH 5 (Fig.
4A). KRFEDHERRETEIRFERL GV, 6 H7~11H
I3 & RS Stage [ QAN KA HD TV
M, 6 H 11~27 HiZHm o TIIfmIa o FeE L 72 Stage 111
OEAD EGERNEL, 6 H 27 HLUKICHEU Stage 1
OEHEDIMANE SN (Fig. 4F). TD X 51T E
bungii RERICI, = OFERMK & ATERRFER &
WICHARE S IR E B S B o, 6 A 7 HOFHAR
TEERT I AETENR SRR T B - 72 MERkiA s 6 H 11~27
HiChJ THERRZRES Y, 6 H 27 AL 38
MEREEDS CHICEE L, % O —H 3 A iR 53 Rk B 7s
COF ICEFEL T LIRS s &MTE 5. 1272, E
bungii W 3REICHE > THOMEEEEZ 52 L3 K <A
5N TH O (Miller et al. 1984, Shoden et al. 2005), <
NOEWIREANBREREE IS THBEICLZ b0
ThorfeElEbd 5.

JEREAEREN B ) % E. bungii 13 C3~Ch O
BREBRBICBOWTKRIREZTS 2 EMMoNTED, %
O AR 1F B ER LK S T 1 3~4 4 (Miller et al.
1984), PEEILATFAE Tl 1~2 4 (Tsuda et al. 2004,
Shoden et al. 2005) EHEIN TV S, AIFEICEWT
BHIARBAT b - Fo kA O A5l 6 A 11 HLIFRIC
BREDHEA I T E1E, TOBLIcKENOS W, oo
7 4 )V a (Fig. 6A) Y75 » 2 b V#llA (Fig. 7B, C)
EEMHLTHEENKLEATH 3 LIRS ENTE
5. —7, 6 H 25 HPIBEICHHUEIATEDY Co 2 AGEIRE D
KRFEEIMESARICRE L TV 2 & REBEEY (Fig
4A,F). TNIRAHFEDL % C3 © C4 TR L 7o fEKEE s
ZDHEDHEFET V-4 (6 H10~20 H) OEEYEE
fHL, CERCOICHEL TEALbD LM 5 &0
TX 5. E bungii l2oWVWTI DX HIT C3% C4 THEL
LeBEBENEET V- 2 OEEYZEEL TC5®

C6 ITkRd 2 Bigd, FEEic s 0 2 m R R 7
THHEIN TV A (Yamaguchi et al. 2010a, 2010b).

E. bungii VAN CEEEMELZBE LIch (4 7 VIR
4 Fidb 3 (Fig. AB~E). T®D 5 5 M. pacifica, N. crista-
tus, N. flemingeri IR TEMETDH D, P.elongata 1ZA
BHFETH 5. E. bungii A ORFEMRICE, AR
S ICHE S IR RV EB R R o nsh -7, Thid
Neocalanus J& 2 113 EKJE T C5 £ TLAKEY ITHE
IR TIT S e (Miller et al. 1984), AWfFED +
v 7K (150 m) TREMPRBERE O C4 & C5 (V.
cristatus) ¥ C5 (N. flemingeri) O ANERES NI
LEZBAIENTEB,. M pacifica 3B THEEA
1T H% (Batchelder 1985, Padmavati et al. 2004), {&+
A ZXDNEVH I mm # v ¥ a TXY - AT
FEICHERAR LR s NG, [ERERE ORI
EE#hRontih-icsZEAONS. WEEED P
elongata 3+ A X KILIS 125 C3 PR DR EH XD
REs NI, ZTOMEHBEIEP»ICELLTH
v, 6 15 HLHTE 6 A 19 HUBTEREEMO HH
ALK LIcE A, COF IFRIFICL <, C5F 3%FIC
Z -t (p<0.05, U-test), T DOERIZAHTH 5.
C D& S ISR O RRTEREE I &2 SRR
FIEEHNR SN, ERBucBWTH A4 7 YHHITR
CEENHEHTH 2NEMEOBSHIC S VL TIRIFICEE L
CEHET 5.

ERSAMEAEE I S. elegans WEHIL TB D, T OfH
AREAEMR I FEICHIER Th D, T DREDPE

35

w
>
1

Body length (¥ mm)
—

¥=0.21X+ 28.81
r£=0.72
p<0.01

Date (X julian day from 1 June 2006)

Fig. 8. Temporal changes in mean body length of
Sagitta elegans during 7 June to 1 July 2006.
Regression analysis between mean body length (Y)
and julian day from 1 June 2006 (X) is shown.
Vertical bars indicate standard deviations. For details
of data, see Fig. 5.
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29.2~31.9 mm &HEMRMZ @ L TRL 2 ICHEMNT
P d - 7o (Fig. 8). £/, ARIRFEEEESVIZ6 H
HIAFITIE Stage I 2 [T KN Z - 723, 6 H25 H
PIFg 13 Stage [T L EEIIEEHAD Stage IV 23S L Tz
(Fig.5). CO X5 cHBEEY T 5 v 7 b v OEFHME
RS I bREP AR (R BERoN, HhE
TR L T &id, HEMMNICESES S. ele-
gans WEHOFI/NNA A 7 o8, HoEESoHBEE
BIEL T, KEBXURAZK L XS b0 LR 5
T EMTES (Terazaki 1998). B AITANTEL THIER
L7z S. elegans DIAEL 21.6~38.5 mm D& TH -
7oh (Fig.5), THE7 57 b vxw MREICK BK
AN D & OATEOREAREHPH 1 ~48 mm (Terazaki
and Miller, 1986) IZ lk N T RIS AEFF TH ©, AW
TDEIA Y NTy T TIES. elegans O RKFEUEIK DR,
EERAETMMT o ENTERLEEIONS, YA
YRSy TITBOVTS. elegans @ X RIS EIRDER
HEENT &R, HiEEICB T 2 AEONHERE ZEIC
FJE 0~200m LI TH 245, C OFEEHHNTHEIC
P> THMERENZEL 15 T & (Terazaki & Marumo
1979) DM TH A 5.

4-3. MEOEIILKEFHEEFTHICEFZ TS50 b
VHEDEHIBRIIEH

AMFRICE > THONIEN T 5 v o b v o8
v s vEARE OKBENOEM TS v v, &Y
AV LTy TREMEI TS by, AT VB

UEFE) ORUFRINEZFHOHERX % Fig. 9 IT/RT.
WY o v o b Y EHEORHHE L T2 Offa o ZH) )0
FLL EREF/NDFEIZ T80 ) & oIcFEK & K &
SEFT B EMBEFOLNE (Figs. 2,7). —F, 8~
5 v b vEHEOHMBEFRBOLT IIECHr T GRE
BNOZER 3 ) T, TOMEMAIC b KEBEHST L
OIEMTH 5 (Fig.3). L L, sHMcRE2 Lz
(RBFHSE P MERIR D BRGS0 L, YT 5 v 7
MY TN — A% TRE ERREDEA TV (Fig.
4). WEMEEHYM 7S v ~ v Tdh 2 EHES CORIcE
H A XBEEINL (Fig. 8), BADHEA 72 M KNI L T
BV (Fig. 5), HEEEAET-> TV EDFA 5.
R OE WY 7 5 v 7 b vid, BESELITE
185 EHOPICHE 75 v by T — L k5| &
9 (Fig. 6A). B¥7 5 v 7 b v 3T o> RICHEL
TOVEW, FWTS v s by TI— LB VR,
DREE ERBELHTH 5 T EHfE A 5 (Figs. 4, 5).
Lil, DERUHEYI TS vy by T—aiciliBd 3
&, B EREE RS RO S itk LEF S5
(E. bungii DEXEICS>WTIE Fig. 4A, MK D A FENR
RFUT D W T Fig. 4F 228, JLARPEHETR SR
BOWTHY 7S v 27 by 7—nicxt LT, BECTHE
FEZAT D 14 7 Y Hi (Calanus finmarchicus) O FEINES
0L (Niehoff et al. 1999), ~/ — 7V v 2 D&M
ERL, 20%Oa+r— 2T 2EEZHNES 5 C
&L <S5 TWAS (Hirche et al. 2001). TD &k 5T
HA T VRIZEICHIRT 255, KBS 35— b 2K

Date (June 2006) Variability
5 10 15 20 25 30 ..
\ 1 1 1 1 | 1 1 1 1 . 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 (Max . mm)
Phytoplankton stock 193
(water column 0-50 m) .—; )
Phytoplankton flux l 775.6
(150 m)

Zooplankton swimmer

No
il . e -

(150 m)

CODeDOdjWImmer i?l(l;fmture g:‘l'le‘igpment 1:: iw‘zﬁﬁzn 4.9

(E. bungii, 150 m) to C5 and C6

Chaetognath swimmer pmmature , Mature 33.9
BL: 29 mm BL: 31 mm -

(S. elegans, 150 m)

Fig. 9. Schematic diagram showing temporal changes in planktonic community at St. K2 during June 2006.
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THORMEY TS v 7 by 7 — aicHEE L
ThbEEZEZOLND,

PHIRIANAMNETH Y, ToREICREY TS v
Y N A T VB E WS, TS v
Py EDITWL S DRER A B TS T
B S VA, KiFFEICL > TR s N T DE
(Fig. 8) & EJHEIRALZ (Fig.5) 3, W75 v 2 v v T
W—LEBEAEIA LT TBEVEEEDPHILLEDT
bote, TNEFEHBEOMEL Z2/NEAA4 T VA
(Oithona, Paracalanus < Pseudocalanus 75 &, Tera-
zaki 1998) K+ XAHVNS Wice, fHHIEEOZE(L
WP PITIRE L OkE « BAEREZITS oMb
Lo,

COEDICAHETEEY A v b+ T v T O
LT, B oZOMIBILAEEHEFRHICE W TR
BB OFEC L 3 7S v 7 v T — L EZ
0T, mAZOWmBICOmLTTw A EYITS v b v
(A7 VHBLUOEFH) Ol & HEESEP,IC
0, FHRED EESRERRH AT ITEEY A 0
IZS2 T T AERERHEIE K D 37 » TV AR DME A 7.
ARHFFLOMRr 28 LT, kA 2HRBRENTH S &
EMF L2 BT, ‘YA YTy 7RG OEYE
EHE o ARTRE" ORENTHE R S K D B TS
ToTVAZALZHHL LY E VWO RAREEETH
D, ZLOERBHERENS YA VLT TERED S
SHE AR DI VT ETRS N,

E il 33

EkAzdichlcy, BUTELRIRE, CHELH
G TEfAEIL O F U o dbiE KFKEESSH 4 — B %k
RICEHEA TS OEEALR L. RFEICH OV ICERE®
W75 v o b VBT — & 284 L T2 v g
FTEGE N PERFFUBA R R JAMSTEC i i HiERTFFTAR
[ & 5 | MR06-03 fitig O FEfRIFEE, #E, FHED
ERICLXOEILAE L EEd. 2 Z0BEHRE,S
FEONLIA VP RWITNERBIZEHA, & T
WK -fcdEbic, FERMGTICREFHTLA., T2
AL CHEELRLES.
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