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AR T4E LA LT3 (Fig 1@ (a)), dufiiE T
&, D& KR BN 8 A 2S e R RE R I
ERIETEDEEEIN TS (Grebmeier ef al., 2006;
Hunt and Drinkwater, 2007), 27k ERIC & - T
BRI EINICZED 2 L, BYHEOERERE LY
I ZNZF N8 L (Wassmann ef al., 2011; Grebmeier,
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BAZ, ACEREANCMHE I 3 R ICBEE T H 5 (Shima- 2008; Markus et al., 2009), ZDJFEHAE L TiE, "=V~
da ef al., 2001, 2006; Stroeve et al., 2007; Comiso et al., JHE ST B (RE 2 ASEK) THBEEZS
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Fig. 1. (a): Decadal averaged seasonal change in the Arctic sea ice extent during 1980-2017. (b): Map showing
locations of sampling stations and water mass distributions in the Pacific sector of the Arctic Ocean. Gary cir-
cles: sampling stations for collecting microprotists and zooplankton samples described in Section 2, Solid trian-
gles: sampling stations for collecting zooplankton samples described in Section 3, Solid star: mooring station for
sediment trap of which data is described in Section 4. ACW: Alaskan Coastal Water, AW: Anadyr Water, BSW:
Bering Shelf Water.
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T3 (Shimada ef al., 2006; Woodgate et al., 2010),
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1997-1998 4E o Surface Heat Budget of the Arctic (SHE-
BA) v ¥z 7 bE XU 2002-2003 £ Shelf-Basin In-
teractions (SBI) 7w ¥ =7 Fz L, KEEFLELT
KREIERHFZE 7 0 Y = 7 F 25 & T & 72 (McRoy,
1993; Uttal ef al., 2002; Grebmeier et al., 2009), Z @
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Kb T & S cz > TE T,

FH 2 AU IC D v T DI YL & IR © 7z 2008 4 1,
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Tz, B2, HKEDRIC X o THBUKEIRAADID
Jutiis ik c— R AEFER S EIER TH 5 2 & (Arrigo
etal, 2008), 7'V — o v FifETid 1950-1984 £ iz
KD AL, BT 5 v 7 b v oEEE L D2
L7 2 L& STz (Pedersen and Rice, 2002),
L2 Lars, Tho i3RI 2EHNICE D DR,
K DB TR U 72 2000 EADIET OIS CTH b, i
KERICK 2T 5 v 7 b VEAN O E 2 BIGEINNIC
DWW THHNRZAGLULIE & A E72h > 7z (Wassmann ef al.,
2011), %7, 797 b UHEMKICET 2%
X, FEOZE (FRcER) KT 232y Fray b
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BHRZRMEET 2000 % D - 72,
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WLl X - C, ZoRERPEMETS L, waaEcid
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etal,1997), TO X511, BReN/ s E 72308+
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FET B LI L,
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MEET sz ik, I0pm MU koAt ra 7502 by
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EEz 6Nz (Fig. 20 (a)), —7, RHAETHE, B
EERECHERENES T 2HES DAL TV, 0

&, EREERL &M YEREICERL Twa L
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DRI L, N 75 v 2+ v DEIEH
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507 b UBHEOKESARIC O W T, AR O
IR WH#FCHE 21T o 72,
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D -95%% D, BHAEHTH -, WFEOHBIHE
BRBUCHES 7 529 — BT OFER, 87502t
HEREBARICTT NI, B7 N — T DK AIZ KK
EXLRIELTEY, 7V —T%, zhTh, BN,
PEMAA A, AHEEE & VBRI & AR 7o, &
LORBEE, BEESHEECIIREESA T HD
Pseudocalanus J& & <> s 254 TdH b, BRI RE
ECAUERE S A 7 2 HD Calanus glacialis & Metrid-
ia longa DFE WFBEBEEDS L, BERD S o7, #
IERAEAE & B AT AE C IR D S o 7, B L
7z C. glacialis DA TEREE X, AL TRZLZ-oTED,
PEMRHESE & BRI IS AR TR B AL <, WIHARE
BPEb %ot (Fig. 2@ (b)), —77, RUEISEE &
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Fig. 2. Schematic diagram of regional variations in microplankton community (a), and copepod (C. glacialis)
population structure (b), in the Pacific sector of the Arctic Ocean during August-October. For microplankton,
the mean cell densities are calculated with each taxon (modified from Matsuno, 2014).
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(Matsuno et al., 2012b),
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WCHAREIC 2 BE L <8 b, 1991/92 £E X Mk D K234 T
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7+ L Cwiz (Fig. 3), ki, 2007 ik, AFEKIC
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Honrk, 2hid, TOFEORFEFEARTTARIFIEL D
%ol EICERALTED (Woodgate ef al., 2010),
IR OGN TCRAAAE S 5 Autiife e 2 i BE 3
% A HEME DS R S 7 (Matsuno et al., 2011).,

o, FWBzHwOEATS v hrhoy
4 — (Optical Plankton Counter: OPC) 2 & %41 X#H
BoOFHEZTY, BTS2 k34 i< Nor-
malized Biomass Size Spectra (NBSS) #kd /-t Z 5,
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(Matsuno et al., 2012a), TDZ L5, KFEFEKDIF
ARBEINE, Fx 27 FBCBIEW TS 2 b~
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Fig. 3. Horizontal distributions of groups identified by cluster analysis based on the zooplankton abundance in
the Chukchi Sea during July-August of 1991, 1992, 2007 and 2008. Photos indicate the dominant/characterized

species in each group (modified from Matsuno et al., 201

D).
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Y7 b ORRFRIC & o T, bl A RER DK AR
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L, ThooWRiEvInd, Mfflicks 7722
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2016), %720k, FxXo A NLHDA 7V
D Oncaea parila T, F¥H69%Z HdTWwi, 7I A
o —fRFT ORGSR, BT 507 BRSBTS
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Borsy TEBICb Roh, 7Ty TRE ST
TiiTok vy MREICE - TH, KPFHEERIRESN
TV EBMW®T 2L, 5956/ —AY 4 Vv Niff4E
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2oz,
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DIULAE, BEIMEAITH B 2 LD 9h - TE 72 (Matsuno
etal., 2011), Ershova et al. (2015) &, 1945 2> 5 2012
HEDF v 7 FUTB T 5KNVHEEN A 7 DO EEEE,
EEBHPFHETHIRE VL OD, HWERTHE L
ERLT0S, £, vV AV Ty TREBHEITIC X
D, ZORVEERIAEEE L g icink I h
W3 EBHHGDE L5 (Matsuno ef al., 2014b), #)
V7o v bR, il & CREE T B AT R
"B, bL, Sk, WKERIER, EHXEINEK
SEPEEERE I 2 E, AU IS RSP E R E A
L, ZBROUEZD -6 T RBEDNH 5, ZDKRPE
FERE O JutiifE ¢ D& & O ATREME 2 BVl § 5 7o icid, &
T AR ERE A BN CREL, it LAlE EEE T
S INEH B,

ZZTEHLI, 201349 AD JAMSTEC & 5 Wi
B WT, e CIRE I NS 4 7 4 Neo-
calanus flemingeri O AL 7o MR Z AL Ric<fHE L,
FE ON G L 90 AL 3R & #1142 L 2 (Matsuno et al.,
2015b), AbfliHE CEREE S 7z 19 AR O HER IR O 4T A3
PEINZAT W, 205 BRYEE (9 @7) 1& 4 [FIDL_Eo EY
% 7o 12, 11H 0 P15 PEIN %L (382 +82 eggs clutch™)
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Fig. 4. Schematic diagram of seasonal changes of sea ice concentration, daylight hours, surface chl. a concentra-
tion, total mass flux, representative zooplankton community groups, and population dynamics of dominant cope-
pods (Oncaea parila, Calanus hyperboreus, Metridia longa, Paraeuchaeta glacialis and Heterorhabdus norvegi-
cus) collected by a sediment trap at St. NAP (75° N, 162° W, 180-260 m) in the Pacific sector of the Arctic

Ocean (modified from Matsuno ef al., 2015a).

(Fig. 5), PEUNRORE (119+£37 H), oM bR (0°C
TH1£12H) %i&, AIcO>VTKFEFETHESNT
W5 H EFEAHTH - 72 (Saito and Tsuda, 2000), ME—
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otc (KFEETIEIBY EHEINT WD) TETHD,
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LR HE Loz d, TORIELFHELT
%, ¥, COFLNBMEERE, KEOIMGIENTO
RS X QAN & RREA IR IC RE T B b2k
@ # (potential recruitment numbers) # 3 8H 4 % &,
JEAST2E ¢ 1% 1591841 nauplii m ™ (=1852 ind. m ™ X 924
total eggs ind”' X 093) TH 2 DIkt L, LTI
1916 nauplii m ™ (=26.6 ind. m * X 960 total eggs ind ™" X
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Fig. 5. Left panel: Photos of adult female (a), reproduced egg (b), and nauplius (c) of Neocalanus flemingeri in
the Chukchi Sea. Right panel: Clutch size of N. flemingeri as a function of incubation period. Solid curve is deter-
mined by the spline fitting (modified from Matsuno et al., 2015b).
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Impact of sea-ice reduction on the plankton community in
the Pacific sector of the Arctic Ocean

Kohei Matsuno*

Abstract

This article describes the outline of research result on the effects of sea-ice reduction on
the plankton community in the Pacific sector of the Arctic Ocean obtained by the author and
his colleagues. In the Pacific sector, abundances of microprotists and zooplankton community
were higher in the shelf (Chukchi Sea) than those in the basin due to the intrusion of high-nu-
trient Pacific Water into the shelf. In the Chukchi Sea, zooplankton abundance and biomass
were higher in 2007/08 (when sea-ice melted) than those of 1991/92 (when sea-ice remained),
meaning that sea-ice reduction could increase the productivity of the zooplankton community.
With this change, the northward migration of Arctic species was also observed, indicating that
Pacific species could be more dominant in the Arctic Ocean with sea-ice reduction. In the basin,
seasonal changes in the zooplankton community were governed by sea-ice concentration, phyto-
plankton bloom and life cycle (vertical migration) for each species. This finding suggests that
sea-ice reduction may affect seasonal changes in the basin zooplankton community of the Arctic
Ocean. From shipboard experiments, the reproduction success of Pacific species and the hatch-
ability of eggs were also revealed for the Pacific sector of the Arctic Ocean.

Key words: Pacific sector in the Arctic Ocean, phytoplankton, zooplankton, copepods,
sea-ice reduction
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