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Abstract To evaluate short-term changes in planktonic community, we analysed phytoplankton
and zooplankton collected by a sediment trap moored at 150 m of St. K2 (47°N, 160°E) in the
western subarctic Pacific with precision of two-day interval during 7 June to 1 July 2006.
Phytoplankton flux varied from 480 to 372,290 cells m~2day ™!, and had a peak in 17-19 June.
Phytoplankton community was composed of five diatom species and one silicoflagellate species.
From 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 in 13—
15 June and 21-23 June. Throughout the study period, large copepod Eucalanus bungii accounted
50-90% of total zooplankton abundance. Gonad maturation of adult females of E. bungii
advanced during the study period: immature occurred before 15 June, developed during 19-27
June and newly recruited specimens to adult females were observed after 25 June. As carnivorous
zooplankton, chaetognath community was predominated by Sagitia elegans (99.7% of total
abundance). Body length of S. elegans ranged 22-39 mm, and the mean body length gradually
increased during the study period (0.21 mm per day, ¥*=0.72, p<0.01). Gonad maturation was
also observed from immature stages in early June to mature stages in late June. As a character-
istics of short-term changes in planktonic community, phytoplankton abundance fluctuated
(max : min=780), while stable for zooplankton abundance (max: min=3). Species composition
also greatly varied for phytoplankton than that in zooplankton. For zooplankton, development of
juvenile and gonad maturation of adult were observed for both herbivores and carnivores. Thus,
short-term changes during early summer of subarctic Pacific were characterized by phytoplank-
ton succession in the abundance and species composition and rapid zooplankton growth in the
development and maturity.

Key words: Eucalanus bungii, Sagitta elegans, sediment trap, short-term changes, western subarctic Pacific
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£

RS i FE I T R ER D IS B Il ©, =
DEHBOKRERBEILMROBEOH TR bEL
(Broecker 1991). 248 T 134 F O REVKIE OGN X
DIERBEMERSGMPE D, REICHHES N 5KEEE
- CRFICARFEREN S, FTICHEHICL2E5F
W75 v by T—ahFAET 5 EBMonTO
% (Longhurst 2006). & 7V —slc kb EEE NI
ez KL H 4 7 v 35D Neocalanus J&*° Eucalanus
IS, R LcINORE A 7 VEHIBESIC
A O REELE L T BFAE (v vy v
&) Il aNn b, D TEVEELRE O ERERN
ks Gk 1991, 0 1991). 4, Ikeda et al.
(2008) (FPUEBAL AR EFER AT 36 O B Hnik R 2 sl
L, 21~24% & —fkrs gt EREROE (10~20%) i<
HARTEWC EAESIT U, IR S R
BICB T BEERMNE W T £ 1> W T IE Taniguchi
(1999) blEERICHERE L TV 5.

COPMVIREREZAGEICT 2 4 =X a3, BET
V= LICHEHRVTEPSBILH I TBI 2875 ~
7 b v DA EKE (Kobari et al. 2003) &, &~ 5
v b VvDEREE L& o 7o & SR EENE L T B
(Kurita et al. 2004, Sugisaki & Kurita 2004) I X 3,
R D 5 bic 2R IcZ b Ligk s 5 ERER S I
XoTWwa, ZoREFEEEHRICERES 20T, Y4
MHRICBWTEPOEICBI 28 - Y757 bvD
I RINEBZH S NICT 2 2 EIFEETH S0, 4
F TOMMEE - 72BKP % v MRETIIRERMEN 1
HARBEELELS (#7572 b v <ld Shinada et al.
2000, Mochizuki et al. 2002, Bi¥7 5 v 7 » v Tl
Tsuda et al. 2004, Shoden et al. 2005 75 & 22 HH), &
BTV — LGOS « fEYI TS5 v 7 b v O HARRSIZE
FREETE TRV ONEIRTH 5.

it k2 AN &S LT b EREERIFRASHL , Wik
BRI ORI RFIAE 20 5 it 5 D IENE TH
BH8, AR, vYA VLT TR TRESNE
AR R Ic R L 2By - i T 5 v 7 b v
T A ENFEHSIN TW S (Hargrave et al
1989, Steinberg et al. 1998, Ota et al. 2008, Willis et
al. 2008). vV AV b bF v TEHWVWAI EITLHST,
7 7 & AW SN RO —ERZICBWT, EHERT
i3 % & OO EE: L -l ciRES N ) « A
WM7svsr vilBEEEEENTES, EYA VML

PMX3050__Mark6

o8& H25 (2011)

Sy IRy =w=—L L CHBELLEM TS v v
B L7zl & L Tld Seiler & Brandt (1997) ik % 7

) =¥ 5 v FIBITB Y 5 FEERBREO FHHRE 2 HE
L 775> Willis et al. (2006) i< & 24tfRiGE7 « 2L K~
NI SO T 5 v 7 b YEHEOBHREHO M IT L1
WFFEEDN b 5.

PEERIL AT EIC B VW TR YA Vb b5y THAHOVT
F T 7 v b v ORERFIEE) & it L7cifFsE & L
T, WYrs v s EE ONESEEA 2003, Ono-
dera et al. 2005), fi&giE (Okazaki et al. 2003, 2005,
M FiFA» 2010), BFLE (Kuroyanagi et al. 2002,
2008) FEhd 505, WINbd ZEEOHFEICET 2
WEThy, oTWBEIA VI NSy TOEED
700~4,810 m &EEWV DT, KIgIcBT 2901
IS,

AW TIE, TEEBALR AR IERICAIE S 5 St
K2 (47°N, 160°E, /K% 5,280 m) 3B\ T/KZE 150 m
e VAV MMTy FEZRBEL, 20060E6 HD 14 A
Kb - T2 HREBOREZITY, Fkduc i«
e W75 v by OEIARRYIZBZIE S T L
fo. TO St K2 BEHILR AR ERIER 2 KT 5
ERE LT, YRy 72 ERT ZEELE T 0 V= 2
F [VERTIGO] #wE&iTHN TV S (Buesseler et al.
2008). AHFED LI A v b k5 FICRESNEY
7o vy b vERE, EkX 0~50 m KDY 7 5
v b vEBE R AT 7. b Ty TICRES N
W7o v s BRI, BEH AT VHHORE B M
AR DATER A L, 7, WattoBEHII>»
THESAEIROEF 2HE Lic, AfRE IS &Y
AVEMTy T TRESNIWE TS v b v,
WEEEY TS 7 by, REBWEY TS 7 b v Ok
i, BHERB X OEAREE S o R R 5 22 B % i
L, ZOHEKEZEZEELILLDTH 5.

2. MELEAE

2-1. EOXV MM o TERE

HEFEIFFE B B RS i AEHBR BT SEAD [ 4 5 W] @ MRO6-
03 fiiificBWVWT, 200646 H7H~7 H 1 HIZhFT
PHESIE RS- D St. K2 (47°N, 160°E) D7KEE
150 m i< McLane OB ZRFIK L V2 vk b5y 7
Mark7G-21 (CHEM 0.6 m?) %#%&E L T 2 HERRO I
Mk FERE 21T - 72 (Fig. 1). b 5 v 7 OR8E 132 #IE[H
TRTHB, €IA VYNNI THy 7RIS
W 5% kR~ ) vk A Lic, Bohnzaliig
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% St.K2

North Pacific

140E
Fig. 1. Location of the St.K2 (47°N, 160°E) in the
western subarctic Pacific. Arrow and dashed line
indicate approximate positions of Oyashio and sub-
arctic boundary, respectively.

150E 160°E 170E

BericHELImm DAy v aTHEL, A v va ki
Botco oo vaviagrs v s b vk (X9 4
v—) Ll FE1lmmUIND757vavDHb
1/10 27 5 v 7 b v IREEHREE& Lk,

2-2. {EMTS U b RER

BT 5 v b vEEHRER AR AZNE L TER S
Ik BB L 2BIC, 05~1.0mL ZEEEMFE 254 K
752 FICaBLT, KESH10um Pl Loy 7 5
v b v (EEERD oRFEMILE X CIRIREML A H37
ROEAFBAMES T 12T 200~600 [ TEHL L 72, TEEE 1
Tomas (1997) It~ BoniEM7 S5 v 7 b Vil
fags— 41, UToRXE2H VT 1 Hbich O~ 5
v 7 b vigikE (PF: phytoplankton flux, cells m™2
day ™!y ZFMELL /.

—cx YV 11
PF=CX o X10X 5= X 5

ZCT, CREFasnkciiwr s v 7 b villa
(cells), S 1F P HL « #HudE L 7 BIEVEI A& (mL), V I3HEY
75 v b vRAEAER (mL), X10 3EW7r s v~y
HAEDERO WK, X1/05@F 5 v FBEOMHER (0.5
m?) & BATHEFE (m2) ICfiIEd 2 20 OER, X1/2 1
2HEMETH v 700 L7 & & &k 5 By FfE
(day ") ~OHIEEKRTH 5.

2-3. EMTSUU b UREERIT

W75 v b RN FEARBAMEE T TR S L
Vo— b s E AT 12, A4 7 YHHOREEE 1 Brodskii
(1967) & Miller (1988) IZfit > TiT-7. BE LA A

PMX3050__Mark6

7 V¥ Eucalanus bungii, Metridia pacifica, Neo-
calanus cristatus, N. flemingeri, Paraeuchaeta elongata
BHRERB Ly — b <G LI 47 VHRIcK
#5 L7 E bungii OMERAIL Miller et al. (1984) D J&
BICiEY, ATERORERE SV E T WIVE ICh Eok
FEE DU b 5), 1T UNEICZ < DUNREILZ &
o), I (K DHEE TRE S FE L 7 IPRHIIaN A 5
Nn3), IV GRUNEIELBELC 1 FI0EHH 3), V (N
EREEBMNC 2 SIOURH 5 ¢ FEEYFAD, VI GNE I E
HACREZR L7 @S- D & 5 0 BEINTR), VII (RINE P
HHERDS A S NS AR IZEM T Spent) @ 7 BFEICFkRI L 7.

AA T VKO TEE LA BRIV T b EREE
&3 (1997) ISt » TiT- 7o, BHHHENTES L
1z Sagitta elegans 13 / ¥ 2 %\ T{&E (Body length)
ZHIE L, KRB Thomson (1947) 8 X U
Terazaki & Miller (1986) DFE#EIZHELVY, Juvenile (P
HRFEOMIA), Stage I FIEMEE SN TV 5 H
£), Stage II (JPHEAFDIIA 2 T/NE W), Stage 111
GRERIz WL S h D KX SIIN D 5 H{E), Stage IV
(URHER DI TRE WEA), ZEiE L ZEOINEE b
Sl {&1d Spent fl{AE L TXBIL 7o, BRFHOFEIE 4
TR I D WTITW, (REHNES X CAETERAEERZ &0 O
FIBIE 100 fEkAE FPRE L TiT - 7.

Y75 v v Ry 4 < — OB ZS: zoo-
plankton swimmer, inds. m~?day 1) @I Fo T &
DD 1.

PO SNV
ZS=CX 05 X 5

Z T CIFFHH L 72 EA#L (inds.), X 1/0.5 (& HEALE
T (m~2) ~ORIEES, X1/2 AR (day ) ~D
HIEERTH 5.

2-4. Eh-HEMTS VU b UBEEBERT

W75 v b valihig, Bk S &g BB
$O(X: cells m™2day™Y) % logio(X+1) &fZEH#E(LL 72
7 — % %A\, Bray—Curtis dissimilarity index {2 & 0
JFEMEE <~ ) v 7 R &ERkiR, Sk TT v b o
77 LR L, EEOIFHEME X s ETrv—
TR EITS 7 7 A Y — #2717 - 7o (Chiba et al.
2001, Chiba & Saino 2002). ffrlid=z v Ea—%—v
7 b ® BIOSTAT II 2\ TiT - 7z, RIFFCEEEOLR
FFEZH ST 572D, one-way ANOVA 12k %
M o B O ME 21TV, £ D% Post hoc 7
Z I (Fisher’s PLSD) %47 - 2.

Y7o v~ vEENE, BRSO mELE 4
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HofExH T (X: inds. m~2day™}),

ANOVA B XU Post hoc 7 & b+ %1T- 7.

(LY A AR
vEK EEFEOTFIET Y 5 2 4 — W, one-way

5

S S

elegans BB T L IAE L 2 b 75 £ &Kk, Micro-
soft Excel ® Solver BREZ W CIEMR O MICERL,
ak— T (FHEE « FEI 1999) %17 - 72,

3. & S

31 EDPAVMNNSyTEREREMT I VI MY
VAV Sy TIRESNIHE TS v b v D
fHNI%, 480~372,290 cells m~2 day ' DR &%
L, 6 H17~19 HIc¥— 7 %27k L7 (Fig. 2A). £ ¥ #
VPP TICRESNIE T S v b v ORI

@ 400

Phytoplankton flux
(x103 cells m™2 day™!)

8

Composition (%)

©

29

13, FIT Thalassiosira J& & fthd 4 FEOHE E 1 MO H:
EHETEEE (Dichtyocha speculum) 12X > ThHH SN TWL
7z (Fig. 2B). ThZThOEHORY 77> 7 b7 5y
JAF=FICHEDVTT 52y~ aiT-1-& T A,

JEHPE 34% I T4 >D 7 v — 714 F &tz (Fig.
2C). 4507 V=755, suv—7 A& B
wtd, miEO 6 A 7T~17 Hich i TR SN, Neo-
denticula seminae & Thalassiosira J&3E 5 LTV
(Fig. 2D). 6 H 17 HLIRR R KW~ 5 ~ 7 b v Offila%
DEW (CET© 112,701 cellsm™2day™') 7 v—7C
MR oM, ZoOftkE Thalassionema cf. nitzschioi-
des DEEEN I V—F A L BIRILNTHEL TV 7
W=7 A~DicB W CTHBMBIcAEEY S 5%
it L7cE T A, N. seminae 7 )Vv—7 CIZBWVWTH

Dissimilarity index (%)

0

7-9 June —
13-15 June —— A

11-13 June ——

20 40 60
[ SR

15-17 June —
17-19 June
19-21 June
23-25 June
25-27 June
21-23 June
27-29 June
June-1 July —
9-11 June

B

[ Asteromphalus sp.

(o]

E= Corethron f. criophilum

g

Phytoplankton flux
(x103 cells m2 day™)

0 15 2
June 2006

200

100

] Dictyocha speculum
[ Neodenticula seminse
Thalassionema cf. nitzschioides

I Thalsssiosira spp.

100
80
60
40
20

Composition (%)

Fig. 2. Temporal changes in phytoplankton flux (A) and species composition (B) at 150 m of St. K2 during 7 June to
1 July 2006. Cluster analysis based on phytoplankton flux identified four groups at 34% dissimilarity level (C).
Mean flux and taxonomic composition of each group are shown in (D). Vertical bars in (D) indicate standard

deviations.

Table 1. Mean phytoplankton flux of each group (A-D) identified from cluster analysis (cf. Fig. 2C). For species
which showed significant differences in one-way ANOVA, 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~2day 1)

Species A 5 c 5 (j)xrll\leo“\lfﬁl Fisher’'s PLSD
Asteromphalus sp. 0 63 456 0 NS
Corethrom 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
Tharassionema cf. nitzschioides 0 1,762 62,800 0 NS
Tharassiosira Spp. 1,060 2,472 23,311 480 NS
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Bl W EMUREa N (Table 1),

32. EPAVMNINSyTERERMT S VI MY
VXV TIEREISNKEH TS b
13, 1,137~3,385inds. m2day~! O TZLH L, 6 H
13~15HE 6 H21~23HD 2>DE—27 &R 71z (6
H15~19 Hidsd BB L ChzicdlH L T
W), BRI T 5 v 2 b v TRME O 780
fEbDEND > TeDITNT, W75 v 7 b EEEK
DREFFEALI 3 (5RO LEH) LA 12h - 7o (Fig. 3A).
Y7o v s~ v HBEGREICES Licoid 4 7 VB
E. bungii TH O, WINOHEEHD 50~90% % 5w 2
ESAREE LS > T, Zoftucid, N. flemingeri
PEEE S EETH - 72 (Fig. 3B). HBEMFEAEEICHE S W
TU 527 — i@t 2iT- 1= & T 5, FEEPIE 22%12T 3
SDTIN—TINT BT ENTEK (Fig. 3C). &7 v —
IR ICEHEEIC Y EEL T B D, V-7 A3 6 H
7~15H, Bi36 7 19~23H, Clx6H 23 QLI
Rontf., 87 s> r b v ORBEEKE 7 V-7 A
b2 <, LIEB, C LD -Twi (Fig
3D). = ORI, E. bungii O EEERNISLV—T A
TIE80% TH -7, CTIF60% EELNEIC A2 -
THh, ZOfRHYIZ N. flemingeri LEEHD EHH
DEL TV, &7 v— FE o BBREEREE g L7z &
A, THER/BcBVWCHEREEVSR SN, N crista-

tus & S. elegans DIFE 21~28 mm GO 7 v —7F
A T% <, Candacia columbiae, 2 EEB L A+ 7 3
Fiddio 7 v —7 B T©£<, E bungii C5 & HdHIZ
BFOIIV—=T CltBVWTEL, Itk ->Tz O
BHEAE O Z WEIE 5S> Tz (Table 2).

3-3. h4 7 LHEKEEE

Y75 v b vBUEEBICERES Lich 4 7 Y
5 FHIT 2 W Z O EREERSG %2 BT L 7. E. bungii 13 6
A 15 HLIATi$ C6F 2 ek L T w72 (98%) A%, 6 A 25
HUIBIZ CoF/M b HIEI L, 20 5EXIZ 40% EET
H - 712 (Fig. 4A). M. pacifica |3 C6F HSF7 AR %@ L
THE L Tz (Fig. 4B). WEMHD P elongata 13 6 A
15 HPJHIIE C5M & C6F 5 LTy, 6 H 19 H
PIEICIZC3 2 CABLUCEF D EAEENMEL TV
(Fig. 4C). N. cristatus |3 C4 & C5 »¥ k404> % o
TWi (Fig. 4D). N. flemingeri |$H12 C5 S L T
W7z (Fig. 4E). BB si# L 7 E. bungii MERRIADE
FENRFEERE A VIO W T A B &, WA L TR
7 Stage I~II Off{AoANE OGN, KRADHEATL
Stage IV~VII O ffl{&3HIR L 75 - 72 (Fig. 4E). 6 H
11 HEIETIC I Stage T Off{EHH 60% % HdH T/
2, 6 H 11~15 Hic 3k t#EA, 6 H 19~27 HITlE
Stage III OfEl{ADs 60% 2 E»TWwic. 6 A 27 HLI
12750 Stage I OEEDOEIEH 50% Rk LBEML TV

@ © Dissimilarity index (%)
T’; 3000 0 5 10 15 20 25
& P A e e
s 7-9 June
g 11-13 June
£ 2000 13-15 June A
8 9-11 June
8 19-21 June B
£ 1000 21-23June — 1 U] Bucslanus bungii
g 23-25 June L. e
2 25-27 June c [ Metridia pacitica
0 " '127-291J}1:1e Neocalanus cristatus
[une- ly
I Neocalanus flemingeri
®) June 2006 D)
= ES Parscuchaeta elongata
- T
g 3000 *A *B ] Chaetognatha
%, 2000 )
N -g i 08 oC Ostracoda
=
28 Hl Others

Composition (%)

No data

0 15 20 25 30
June 2006

Composition (%)
3

7-15 19-23
June June

23 June
-1 July

Fig. 3. Temporal changes in abundance of zooplankton swimmer (A) and their taxonomic composition (B) at 150 m
of St. K2 during 7 June to 1 July 2006. Cluster analysis based on abundance of zooplankton swimmer revealed three

groups at 22% dissimilarity level (C).
Vertical bars in (D) indicate standard deviations.

PMX3050__Mark6

Mean abundance and taxonomic composition of each group are shown in (D).
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Table 2. Mean abundance of zooplankton swimmer of three groups (A-C) identified from cluster analysis (cf. Fig.
3C). For species which showed significant differences, 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 1) 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 ** A C B
Eucalanus bungii C4 3.00 7.00 17.25 NS
Eucalanus bungii C5 43.00 45.00 257.00 *x 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
Rhynchonereellaangelini 0.00 0.00 0.25 NS
Tomopteris pacifica 0.75 2.50 1.00 NS
Tomopteris septentrionalis 1.25 6.50 7.00 NS
Polychaeta spp. 2.75 18.00 7.00 ** 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
Medusa 0.25 0.50 0.00 NS
Ostracoda 38.75 93.50 106.00 * A B C
7o (Fig. 4F). HicB 1 2 (kE M) S ERSIC T & — T 217 -

3-4. EFFEREES

BRI IT 2 DRI (99.7%) 18 S. elegans 1T & > TEHE®
STV, S. elegans HEEAKEDOKE 13 21.6~385
mm DOHIPHITH O, AEFERRAERE & VIR & D
SEEUNEEHA D Stage IV £ TSR L 72 (Fig. 5). &Ek4E

BPS18012 (Mark8) PMX3050__Mark6
R —

r2E A WFNOREHTHAREMBKIIEIER TH
D, ZDOFHEEIE 29.2~31.9 mm ORCH - 2. HFHER
FEFAWIZ, 6 ARiicid Stage I © I OffliEnE
motcs, 67256 HLIBEE Stage 1T IO
Stage IV IZ X - T 5T (Fig. b).
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(A) Bucalanus bungii

(B) Metridia pacifica

(C) Paraeuchaeta elongata

3000 120 80
60
zooo-w/ 80
- R
.. 10001 8 A 401 2 N D \\\ﬁ\\\\\
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Fig. 4. Temporal changes in abundance and copepodid stage composition of zooplankton swimmer: Eucalanus bungii
(A), Metridia pacifica (B), Paraeuchaeta elongata (C), Neocalanus cristatus (D) and N. flemingeri (E) at 150 m of St. K2
during 7 June to 1 July 2006. For E. bungii C6F, abundance and gonad maturation composition (Stage I-III) during

same period are shown in (F).
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Fig. 5. Temporal changes in body length and gonad stage frequency of chaetognath Sagitta elegans at 150 m of the
St. K2 during 7 June to 1 July 2006. Triangles indicate mean body length in each sampling period. Numbers in the

parentheses are showing number of examined specimens.
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Fig. 6. Temporal changes in chlorophyll a (A) and primary productivity (B) measured by the Underwater profilers
buoy system (Fujiki et al. 2008) moored at St. K2 during 7 June to 15 July 2006. Triangles in chl. a panel (A)
indicate three sampling periods of 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 in 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
(©).
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Iz oo 7 4 ba &IE, 68 10~20 HiZH T TKE
20m fIficE =220 (14mgm™3), ThlIEs o
07 4a FEWET, FOE— 27 FEES 40m PIEE
H< 8-> Cwic (Fig. 6A). —IKAEERICHE, 6 H15H
LTHI0OHD 2D E—=2056D, WIFh & kE20
m L& TED - 72 (Fig. 6B). TN 5 /KN O —RAERE
2FEw3E, 6 H10~20HIREE 7007 4 vah>
Em—IREFETH > 72, 6 H20 HUMIZER MmO 7 oo
7 4V a KL, —IREEG K, -7z, O XS ITKkE:
WO 75 v 7 b vHREFEREAERR, 1 7HUNO
FLOEFE R r — VT RESET LT T &b b,
BISRE R 0B &b E T MR06-03 i<, 3
[ (6 H 12,21 88X 29 H) 12 0~50 m RO XEERK
kBRI T 5 v o b VIR ST cwd (R
K AR KFERT—5). TohoHEEEmaT -5
(cells L™Y) ZXEB L Ic7— s 2Ry 75 v 7 b
YEVA VT THBEEED 7 5 Ry — T %
1T- kB3R % Fig. 7 1R d. KENOEREER, JEMHE
PIEE66% ICBWVWT3 2D/ V=7 A~CItHF5h
(Fig. 7A), flainik b2 w7 v —7 A & Fragilariop-
sis spp., 7V — 7" B & Cylindrotheca closterium 73 &ii
LTBY, 7uv—7 CldHlathrxd/Li <, Coscino-
discus spp., Neodenticula seminae, Pseudo-nitzchia
seriata complex 735 L Wiz (Fig. 7B). &7 v—7
DERIE B & OHERFI 72 BRI IS BRI B L <R 0,
JVv—7AF6H12H&E 21 HOLRE, /Vv—7Bi
6 H20HDKZE45m, 7 v—7Cli6 H 29 HD#HEE
0~30micBVTH SN (Fig. 7C). T DIKENDH:
B, R0 s oo 7 4V g OBERFIET & L —
HLTEY, 6 12 HE 21 Hidflznszw s -7
Alck-ThHvon, 6 H 29 HIMEE &b DV
J—7Clck->ThH® SN TV (Fig. 6A).
AFEICE > TELNILEI XY b b Ty PICRES
Nk o v 7~ v EREORINRIIZE I, ho
JKFEN (0~50 m) DIEY) 7" 5 ~ 7 b v B D RIARER )
EEER3MLT L —HLTWIEhotz, DFD, I
YR FI YT BRI T S vy b R, 6
HT7T~17THZ Tl TK< (<13,440 cells m2
day 1) (Fig. 2A), Th i3 6 H 10~20 HIZHF TKE
20mfhfricz oo 7 4 a DE—20H 0 (Fig. 6A),
WY 75 v o b vfiflaE b 2w (Fig. 7B, C) T & &—E
LTV, F72, €92V T o FICLBEMT S
v b VBRI 6 H 17~19 HiclRE#ESL, DIKTH
I HETRREWEEZR L TORA (Fig. 2A), T O
Dz wvBw 7 4g &L (Fig. 6A), ¥~ v 27 b v

PMX3050__Mark6

ffagk &0 W T H - 72 (Fig. 7B, C).

Ok —r7 OB INLNIcb Y 2 v b
Moy Tk TRESNEBWYM T 5 v ~ VBRI X
DORERSIEDSKEEN (0~50m) OREY 75 v 7~ vEHE L
BRECEL > Tk (Figs. 2, 7). 23, KiENORE
M7 s v b VEREROBIENKEO~S0m TS b
DTHY, EIA Ty TEREERIT - 72KED 150
mThsIEICLIREFELEDOEICERNT 200 b
L, Ff, BMICKA2UMMEEOZLERTH A .
VA VNS TICRESNBIEY TS5 v - v HE
BARBTUER E— Fo@w, JEVEERSEl > 7 v
IR VDBETHEEELONS. ERIC, YAV b
Ty ZICHBELEOZ  3REETH 5 (Gp/NHE
1Z 10 um LI E, Tomas 1997). —4, 6 A 10~20 Hic
M TO0~50 mAKFEIZBWTE S L TV Fragi-
lariopsis spp. L EFH A XHV/NE Wiz (/NEEE
(& 3pum, Tomas 1997) PEFREEE S E <, KE 150 m (<
BELIEYA YN Ty SIS T B £ TITKERR
LB T s v~ vicElERESNT, Py T
WWREEESNE L >0 LBV, KFFETHOL
IRV b Ty TORBERIBEEERE TS 50T,
SZENCIEIE T AR 75 v 7 b v ERITKERE RO
BH -7 ERBMEVEY, XS ITKENEY 7
SV NVEBEREE YAV NSy FICRESNIEY
TS5 v b vBBRICEWVERONLERE LT, REE
EoEWP, MicksiEdEDZE, W75 v v v
Ik BIBAHEDZE EMNBEZ Sl

4-2. B TS U U b UBEORBEL

YAV Ty TICRESNLEYM TS v N VB
H13, Bl 75 > 7 bR 780 fE L EE L T\
BEZORERICEHILL, BERTOER 3 ERET
b1 (Fig. 3A), T OHEMEDIFRINLE MY 7 5
VI b VICHARTESPIE D TH - 12 (Fig. 3B). Th
Y ICE ST AT 5 v 2 b v G R R AR
A ofELE W C &iTini (Miller et al. 1984), ##)
75 v b v OEEE, BHES X MRS Y
SV b i BAKENICH ZRE—HETHD, KER
HBHROBEEL/N NS VW LORMEEZ N5,
YAV Ty FTIRES N B EY ORI RZEN
Wik d 2 (&AsE2) 7—R, BEBIICNABES
B HDOMERINTIRES N B r — 2, KT 580 2B
LTERESNS 7 — X, WEYEZIFCEYHERIIIC b
5y FIRAT B — 2, &5BWVIFHEBIIC T SN L
BN OREEY 2 [EBEd 2 5 — R 18 E, BRI — ANE
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Zohb, SRV A VNS TOEYTS T bV
AEHT /L & N7 BEEEAARK (Table 2) 1, X4iEH O U
BT % v MRESIN B (Ikeda et al. 2008) & 131X
BETHb, COTEEFEIYA VM » FICkDIRES
ni#g 7 s v b BRI, KELBOmMm EVSRS
Nr—FETRHE 0D, KENOE TS v b v
HEOEIARRIZEN A2 H 2REKM L. bDEEZ S
ENHRLEERBELTVWS.

LW EBEL TR T 5 v 7 b o HBEEK D
50~90% % 5% 12 E. bungii (Fig. 3B) o HBIEKE 2
Mt 6H7T~16HICEWTE L, RBHBEEHK
C6F siik L T\ 7248, 6 H 25 HLIF%I2 13 C5F & C5M
MEDLETA0% 325D TEHEBD, 6 H25 HUIKkIC
Cs DKIRE B IMADB R S i o I Td %5 (Fig.
4A), AEOHERMALEIEIRAZEE SV, 6 H7~11H
I3 b AR Stage 1 DAL EE ED TV
7, 6 H 11~27 Bico 3 TUIIE O F5%E L 72 Stage 111
OEED EEZENS L, 6 A 27 HLIEICHU Stage 1
OEEDOMANR SN (Fig. 4F). T X 5 E
bungii BIREEICIE, < OFEHE BRI & AR TERRAEER &
WIS ISR E S o, 6 H 7 HOFAER
TEIF I I ARTEAR S R T b - 2o MERADS 6 A 11~27
Hich i TAER=FESH, 6 7 27 HLIBICIZHTH
TEREEAS CEICEE L, 0 —H I3 RS AR 173
COF ICE#E L TV EfBRT 2 &M T& 5. 72, E.
bungii 3REICHE > THOMEEEEZ 5 L3 LA
5N THH (Miller et al. 1984, Shoden et al. 2005),
NS EWRISZBEERFEE IS THBRBIcL 6D
ThHARENE L & 5.

JEASPREMR R IC B 1) B E. bungii (3 C3~C5 O
BoRBERMEICBOTKRIREZITS 2 &BFIonTEY, <
O AR B ALK FE T ld 3~4 4 (Miller et al.
1984), PHEBILAEETIE 1~2 4 (Tsuda et al. 2004,
Shoden et al. 2005) EFRESN TV S, AFFEITBVT
LHIREEINT B > F MR A O AGEE s 6 H 11 HEIRRIC
AR HEAL T &3, TOFHITKkENOEGV s oo
7 1 v a (Fig. 6A) DWW 7 5 v 7 b vHlilg (Fig. 7B, C)
ZEMLCHINIKATH 2 EERT 2 EDBTE
5. —7, 6 H 25 HEIRRISHHUEIARE A Co AT D
RFGESMERAAFICHZEL TV & RBEREY (Fig.
4N F). TNIRBIEDL %A C3 ® C4 Tl L 7 HIAREDS
ZDOEDEFET V-4 (6 H10~20 H) OHAEYEZE
fHL, CORCOITELTE72bD &R 2T &2
T& 5. E bungii ICOWTIDXIHITC3 P C4 THIL
LcARBEENET TV — L OEFEYAIE L TCh %

PMX3050__Mark6

C6 Itk T 2 BRI, BEIEIC B 0 2 5 AR R 7]
THHEE XN T3S (Yamaguchi et al. 2010a, 2010b).

E. bungii YAMTIEAREE ZBE L4 7 VI
4 fEd % (Fig. AB~E). D55 M. pacifica, N. crista-
tus, N. flemingeri \ZKiFEBHHETH O, P elongata 1Z
WaMWETH 5. E bungii LN ORI FEMHREIZIE, EiE
S I R R IEE E R ohishr - 72, Th
l& Neocalanus |& 2 FEIZFKE T C5 £ TLAKESITH
HERE R EENETIT S 7o (Miller et al. 1984), AWFZED +
7 v 7KEE (160 m) TREMIFEHERMED C4 & C5 (V.
cristatus) ® Cb (N. flemingeri) D ANBEREI N2
EEZDBTENTE D, M pacifica \3FEETCHERE%
1T 9 »% (Batchelder 1985, Padmavati et al. 2004), {£&+
A ZPUNE VD I mm A v Va2 TRY - AR RFET
FECHERAR LR S NS, EARTEE O R R 25
EH#HnRonish-nEFZEL o005, WEEED P
elongata 3+ A4 XHKRALIL 723 C3 LIRS O FH BEPg A
RSN, T OMEKEMEE 3R PICELL TS
D, 6 H 15 HLIFIE 6 H 19 HUMTRAEBRMO 5E
RAEWE L E A, C6F ERIFICE <, C5F ik Fic
2 - 128 (p<0.05, U-test), T DERIZAHTH 5.
T D& D ICHEMERE O [EARTESIC &8P SRR
TR E SNz ico, BEKicBWTh A4 7 VIR
CEEHFEHTH 2 WEEO BT O O TRIHICEEL
KBET 5.

EEREARRICIE S, elegans EBL TH Y, = O
FEARMBR I EICHER TH H, = DOKEDOFLHEIE

35 7

@
=
1

Body length (¥: mm)
-

¥=0.21X+ 28.81

2 r=0.72
p<0.01
0 T T LA L R L R B R A L B
5 10 15 20 25 30

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) are shown.
Vertical bars indicate standard deviations. For details
of data, see Fig. 5.
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29.2~31.9 mm & FHEWRAE L TRPL 2 ICHINT 5
HET b - 72 (Fig. 8). F7o, HMHEIRRZEESVIZ 6 H
AT i3 Stage T 11 OEEDZ 57205, 6 H 25 H
PIF% (3 Stage I P EDREE I D Stage IV ML L T
(Fig.5). CO XS cABHEY > 5~ 7 b v OEFM
FREE I b EEEN (R RSN, HhE
PR L T &g, EEAMANICESEE S ele-
gans MEEOFI/NUA A4 7 U8, HEES o B4
BHELT KEBIUORAZKLZET IS0 LRSS
T EMTE B (Terazaki 1998). B AITANIE THIE
L7z S. elegans DEEF 21.6~38.5 mm D& TH -
foh (Fig.5), Chiz7 5 v 7 kvix v MREICK BK
RN & OARTEDOHEREHP 1~48 mm (Terazaki
and Miller, 1986) IZ LN TARB S (KREHFATH b, ABF
EDEIRX YN NT oy T TIRS. elegans O REEK DR
EERSESIIT A ENTERLEEZONS, IS
YRSy FIIBOWTS. elegans O & O KT K HER
Lan T Ed, HBiBEICB T 3 AREONHERE I3 EIC
FIE 0~200m LUK TH 305, T OEEFHANTHEIC
PE > THOFRRENEL 15 T & (Terazaki & Marumo
1979) OMTH 5 5.

4-3. PEOESIXREEREFHICEIFEZTS 0 b
VEHEDERRRIIZE

AFFRIC L > TIHONIWEIN T 5 v 7 b v oSBT
v vERER OKBNOWM 7T 5 v o v, &Y
AV NT oy TIREEY TS 0 by, BAT VB X

OEHH) ORIRERINAH oKX % Fig. 9 IC/RT.
W75 v 7 b YEHEOR#E LTE ofilaoZ T
FHL L (EARERNDFEIF T80 %) & SICHEMAL b KX
KEEHT 5 ENRBEFoNS (Figs. 2,7). —F, @~
7 v b VRO MBMEROEH) 3R rT (RmAE
H/NDOZEG 35 T, T ORI S RELEFNIT W
OV TH % (Fig.3). LoL, IR 2 EZOM
IRTEREE P MR AR DA TERR IS EE & W id, WY~ 5 v
YTV — LB TR DA TV (Fig
4). WEMEYM 7S v b ThsEEES ORI
YA XML (Fig. 8), MDA 72 (@K1 L T
B (Fig.5), BELEMALIT-> TV ENEHA 5.
HRIFMOE 7 Z 7 b Vi3, RESITH
Ay S /N L7/ A A NV VA TSl = 3 S il
3 (Fig. 6A). W75 v 7 b v B Of>RIcHEL
TWED, W75 v v vDTI— LB 0RY, =
D E LR PN TH 5 Z EDfEIA 5 (Figs. 4, 5).
Lirl, ODERURYIZTS v by Th—AicliBg 3
&, B ERE RS RO S btk LEF o s
(E. bungii DREICS>WTIE Fig. 4A, MERIA D A5l
FXFIC O W TR Fig. 4F 2218, JLAPEHTE =R
BOWTHEMZT S v by Iv—slow LT, HETHA
AT A 7 Y (Calanus finmarchicus) DEEIIEL
DN L (Niehoff et al. 1999), / — 7" 1) v 2 DAEFER
NERL, Z2oHoax— 2T 2EAZEHH 2
ZEiFX<mosnTuws (Hircheetal 2001). 2D X5
WKHA T VREEEICHET 20, KEBL - 2E

Date (June 2006) Variability
|5 1 1 1 1 1‘0 1 1 1 1 l|5 1 1 1 1 2|0 1 1 1 1 2‘5 1 1 1 1 3|0 1 (Max : min)
Phytoplankton stock
13.3
(water column 0-50 m) —_—
Phytoplankton flux l 775.6
(150 m)

Zooplankton swimmer

No
il . e

(150 m)

CODepOd--swmmer i(!::fmture g:x:gpment l:feilrxlz:ﬂn 49

(B bungii, 150 m) to C5 and C6

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

(8. elegans, 150 m)

Fig. 9. Schematic diagram showing temporal changes in planktonic community at St. K2 during June 2006.
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%4 BDRENT S V7 v v Tov— LR L R
ThbrbEEZLLNS.

HRINAMETH Y, FOREICREYM TS vy
ry=/NUEH A T VHESERHE W S L, TS v
by EDMITW S DBEBREZ A B ZTHh IS
NSOV, RFFRICL > THESh -2 O E
(Fig. 8) & EJlIRER N (Fig. 5) &, W75 v 27 b v 7
W—=bLEBEAESA LS THBB VB EHPPELEDT
Hote, TNREHRBHOM LB Z2/NEHA AT Y
(Oithona, Paracalanus %> Pseudocalanus 15 &, Tera-
zaki 1998) K44 Xh/haswicy, fHHHEEOZE(L
ICERPITBE L ORE « BAEREZITS C oMb
L,

COEIICAFETIE YA v b b Ty TER DT
ZE LT, H»oHOEMILREFETEEREHIcB VLT’
RESHOIEfbic X 2 M7 5 v 7 v v T v — akz
T, mAZDOEEHICAmLTCWAEM TS vy b
(W47 VEBXUOESE) OREEHEEENEPHIC
2T b, FRIEL EERERRRHEE I EEY & E P
W52 T AERER G DS D 3L » TV B BRI A T,
AR ONT 28 LT, KA BZHRPRENTH S &
ZHEFELI LT, “€YA YTy TEEDO LY R
E R - RIS OISR S KO B Tl
CoTLARELEFEL LS EWVHRKATEERTH
D, 2L OEHBEBRNBE YA v Ty Tk S5
e AR b D M T EaRa Nk,

%E

Eid

ME&Z Bicdhicn, BUTER JfgE, CHELS
Gz TEMEG D £ U o biiE RFKEE T34 H— BB
RICHEATESHOBEAEL . AUFERICHO 20
W75 v b YT — 2 248 L T2 0T
TR NI FEFFEBAFE B RS JAMSTEC i e ER T 7200
[& 5\ ] MR06-03 il O TS, ik, THHED
BRI LDL0EtLEBE L s d. £ 2Z408mE» 5
FEHEoNcarx v MIWFNERBIZEA, &THEh
IKii ook &b, FREUEGTICREFHTLL, Tl
mLTHEEAERLET.
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