Climate Induced Variation'in the Basin Scale

Zooplankton Community Structure in.the North Pacific
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PLANKTON RECORDER SURVEYS
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Climate Control
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For each sample, multiply total length (L) of each
species i (adult female) by its abundance (X)), sum
over all species (N), and divide by total abundance.

Species Composition (PCA)

Satellite SST
1 x 1° grid, 10 day composite




Plankton Community & Size Structure Do Matter

High Fat Recruitment
S Success

Large, cold-water spp-

Small, warm-water spp.
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Interannual Variation of CCS (WNP)
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Removal of Sampling Bias (Lat, Long, JD)

CCS Observerd vs Modelled (WNP: Summer)
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Time Series CCS & SST (Western NP)
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Time Series CCS & SST (Eastern NP)
m) |Larger?

6.0

| CCS

Modelled CCS =
-0.435Lat
+0.075Long
+0.05JD +7.338

|I '| |'|”T ik 1

|||| ‘|||.||||| IH ||,|I||||,,,,,,,,,,||_,,, L
= Residual CCS

ki ‘
—Year Avg

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

=) cooOler

0.0

CCS Anomary

-4.0
6.0

25
2.0
s SST
1.0

0.5

0.0 |w rrrrr  — ! I. rrrrrrrrrrrrrrrrrrrr
e ™

-1.0 hl

1.5 ‘
-2.0
-2.5

SST Anomary

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011



2.5

1.5
1.0
0.5
0.0
-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

A

22 PD

A.M,A

]
\
._Jr__

——
S

vy

| J
J

¥

h—"ﬁfﬂ

V\”m “

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

SST Map 2006 2011 minus 2000-2005

55

50

4044
130

457 I';\ l: \: !
@it

140

150

160

170

Apprx Lc?ca'aon of CPR obs Llne

180

190

200

210

220

L |

230

25

14



\ N
Apprx Loca'ﬂon of CPR obs Llne
70 180 180 200 210 zéo

PDO related Cool-Warm cycle likely affected Copepod Size Structure,
But CCS responses to the Cool-Warm Cycle differ between EAST and WEST

4.00 4.00

y = 0.521x - 0.0265 _ ]
WEST R 7 0.54864 EAST Y 248328508%81155
< 3.00 < 3.00 :
() ()
-8 2.00 -8 2.00 L ¢
qu_) 00 ® ﬁ GNJ 1.00
@\ '“T D 000
N 0.00 o —— - N
O , L '. , Q -1.00
O -1.00 — ¢ —r® @)
2.00
-2.00
3.00
-3.00 .
400 -300 200 -1.00 000 100 200 300 4.00 4.00 200 150 100 050 000 050 100 150 200
Sea Surface Temperature Sea Surface Temperature

WEST: Inconsistent to the conventional theory: larger (smaller) in cooler (warmer) condition
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CCS vs PC Score
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WEST CCS vs PC Time-series

CCS (Size IndeX) WEST Annual AVG
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» Less Small spp,
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WEST: More Cold Water spp. in the warming condition => Why?
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Temperature Envelope
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Warming occurred within the SST envelope



East-West Discrepancy on Cool-Warm cycle & Copepod Size
- Other Studies -

Warm & Larger

Warming could positively affect on
growth/production of cold-water
species, e.g. by good-match with
phytoplankton seasonality (Chiba et al.,

2006 & 2008).
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Warm & Smaller

Regional warming and increase of warm-
water (small) species could be induced by
northward advection transport driven by

the oceanic currents dynamics (Kiester et
al., 2011).
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Mechanisms which drive cool-warm
condition and plankton community
variability differ bw/ East and West

Seasonal Mixed Layer —
Bottom-up Process

Within the SST-Envelope...
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Advenction Transport by
Current Dynamics
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Cool-warm dipole cycle related to the Pamﬂc-DecadaI
Oscillation (PDO) altered the zooplankton'community
structure after 2006/2007 over the North Pacific.

But the observed responses to temperatureichangeiwere
opposite between the Eastern and Western Pac-fip. ,

Different climate-ocean controls are suggested to ha\ie
induced the observed east-west contrast in cool-warm cycle
and zooplankton community variability Seasonal-mixed-

EAST.
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