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North Pacific CPR Project 
(2000~) 

Japanese Contribution: 
Analysis of data taken < 170°E 

Funded by JSPS (MEXT)�
JAMSTEC� Fisheries Resaerch Agency�

http://www.pices.int/projects/tcprsotnp/default.aspx/#data�
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Comparison of Two Oceanic sub-Regions 

NEJ = West 

WNP = East 
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PDO & SST Correlation Map (2001-2009) (satellite SST)�
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Phytoplankton 
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Phytoplankton Abundance Peak, SST & PDO (WEST)�
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Background Bloom Timing in WNP: Mechanisms!

Yr of Warm Spring!

Yr of Cool Spring!

MLD Anomaly (2001-2009)!

Source: 
Argo Datasets�



Phytoplankton Phenology (EAST)�

No clear 
relationship bw/ 
SST & bloom timing�
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Centric diatoms = bloom species�
Seasonal variation larger in east�

WEST�

Phytoplankton Communty (CPR data) 



Phytoplankton Communty (CPR data) WEST 
PP community changed responding to extent of seasonal warming (and ML 
shoaling) rather than SST value at a time�

(m)�

Delta MLD (Mar-Apr)�
2006� 2008�

Delta MLD (May-July)�

2005� 2008�

Source: 
Argo Datasets�

Rapid warming (and quick stratification) in early spring benefits 
Diatoms and that in summer benefits Dinoflagellates�



Zooplankton 

4 dominant herbivores: 
  Neocalanus cristatus 
  Neocalanus flemingeri 
  Neocalanus plumchrus 
  Eucalanus bungii	

(Photo: by Dr. T. Kobari)	
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Average developmental stage in WEST  

y = 1.1342x 

r=0.557** r=0.829** 

r=0.604* r=0.290  

Copepod Phenology (CPR data) East vs. WEST 

No difference in developmental timing of the Neocalanus spp. between 
EAST and WEST. Only E. bungii showed the regional difference.�
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Developmental composition of Eucalanus bungii (June) 
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Copepods Abundance & Chl a (Apr – Jul, all area)  

Abundance varies depending on phytoplankton 
availability only for E. bungii (r = 0.655, p < 0.001) 

Was Neocalanus production more largely determined by 
factors other than PP availability?  



Summary 1 

Springtime Cool-Warm anomaly, which related to PDO 
(so ENSO, too) determines timing of phytoplankton 
bloom�

Extent of seasonal warming (ML process) determines 
seasonal succession of phytoplankton community 
structure �

To better predict phytoplankton response to future 
climate change, not only change in interannual C-W 
cycle, but change in seasonal C-W cycle must be 
understand�

Springtime Cool-Warm anomaly, which related to PDO 
(so ENSO, too) determines timing of phytoplankton 
bloom

Extent of seasonal warming (ML process) determines 
seasonal succession of phytoplankton community 
structure 



To describe PP-ZP link more realistically, 
zooplankton lifecycle strategy must be considered. �

Summary 2 
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Warming experiment of PP�
(T. Hashioka)�

Impact on HTL?�

Change in BCP?�
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