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INTRODUCTION

S9: Resilience, Transitions and Adaptation in Marine
Ecosystems under a Changing Climate

Why phytoplankton community structure?
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METHODS

Temperature = eE
Exp. 1: 11 & 15°C 2
Exp. 2: 14 & 18°C
Exp.3: 2&6°C
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-1-control - HT-control Added Fe in all exp. to mask any
 T-CO,-1 HT-CO,-1 uncertainty concerning Fe bioavailability

T-CO.-2 HT-CO.-2 (Shi et al. 2010; Sugie et al. 2013)
=1~ 2" - 2"

Treatment N On-board laboratory

Measurement items

Temperature, PAR, DIC, TA, Nutrients, Chl-a,
Pico-, nano- and micro-sized phytoplankton
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* NO;+NO, often depleted and pCO, decreased
 Data analyzed were before collapsing pCO, gradients
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20 — 40 4
~~ —8— LT360 —&—LT330 | —&— LT460
‘I_ 1 —o—LT490 17 —©—LT520 —0—LT1420
1 154 —O—-LT740 3] —O-LT950 30 | —O—LT2850
A HT370 —&— HT320 —&— HT460
(@)] 1 —A—HT730 4 —A—HT880 1 —A—HT1360
—A—HT274
= 104 2 20 >
®
E 5+ 1 10 -
0 T T T T ——1 04
0 2 4 6 8 8 10 0
Days

~—~ 1.0 0.4 i

‘l_ b b —F— *

© o084 4 i A ab ab a

() T I
+—= 06— 1 =
© i
|
c 0.4
s L]
0.2 -
o
L -

(D 0.0 I T T 1 | T T \
o o o o o Q Q o o o o o o
© & < = & N 0 %] & H @ © <t
o =t [ 3] P~ ™ o] < <t © = [52] M~
= B B BB E E E ¢ N B =5 N

T T i A | a L T T

» Higher temperature enhanced specific growth rate
« pCO, did not affect or decreased in higher levels



RESULTS & DISCUSSION
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Synechococcus

Pico-eukaryotes
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DISCUSSION

Effects of higher pCO, levels

« Enhanced the growth of Synechococcus Fu etal. 2007 |,
Pico-eukaryotes (Micoromonas-like, Ostoreocuccus)
(Meakin & Wyman, 2011; Schaum et al., 2012

— Pico-phytoplankton growth is co-limited by CO, and
temperature especially for the winter Oyashio community.

H'ﬂ:]/e,r Phytoplankton

Top-down system
could emerge even

lower temperature

Eppley 1972; Irigoien et al.
2005; Rose & Caron 2007

Growth rate




» Extremely high pCO, levels (>1400 patm) could
depress diatom growth

 Higher temperature and pCO, could synergistically
enhance the growth of pico-sized phytoplankton

* The negative impact of high pCO, levels
could ameliorate under higher temperature.

Synergistic negative impacts on the trophic

transfer efficiency and on atmospheric CO,




