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NEOPS: Ocean Province based on the Long-term Data	
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NEOPS: Zooplankton Diversity    	


Q1: Do these ocean boundaries determine distribution 
of zooplankton taxonomic/species diversity? And how? 
 
Q2: Do dynamics of Kuroshio-Oyashio Currents 
influence interannual variation of regional zooplankton 
diversity? And how? 	




Global Distribution of Zooplankton Diversity	


Global zooplankton diversity 
(copepod) (Rombouts et al. 2009) 

Warm 
Low Lat. 

SST 

Spp. Richness 

Cool 
High Lat. 

Is this temperature-
diversity relationship true 
for temporal variation of 
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Zooplankton Community Data	


Gear: NORPAC net

0-150m vertical haul
mesh: 0.33mm

Odate Collection 
Dataset  
1960-2002 
Norpac Net,  
0-150 vertical tow 
Copepod species 

NP-CPR Data 
2001-2012 
Surface (c.a. 15m) tow 
Copepod species & other 
taxonomic groups 



      ODATE Data: Area Average Diversity (1960-2002)    	
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Diversity distribution 
follows the global SST 
vs diversity pattern. 



ODATE Data: Coefficient of Variation	


CV 

CV 

AVG 

AVG 

Species  
Richness 

Shannon  
H’ 



ODATE : Interannual Variation (area AVG)	
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Climate	
  Regime	
  Detec?on	
  Method	
  by	
  Rodionov	
  (hEp://appinsys.com/globalwarming/ClimateRegimeShiJ.htm)	
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Inernannual KE Variation: 1960s-2000s 	
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KE Index 1 (Axis) 
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(Chiba et al, 2013)	


Kuroshio-Extention Index  
(Taguchi et al. 2007)	


(Di Lorenzo et al, 2013)	


NPO/NPGO Control	
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NP Climate-Ocean Dynamics	




ODATE & CPR	
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ODATE	
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Diversity vs. KE Strength  
(1962-1989)�

Mechanism which forces zooplankton diversity 
changed after 1990.  
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Zooplankton Diversity (H’) vs. Kuroshio Extension Strength	


R	
  =	
  -­‐0.373,	
  n.s.	
R	
  =	
  -­‐0.509,	
  p<0.01.	




ODATE	
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More retention of 
southern spp. in 
Weak KE years 

Zoo Diversity and  
KE Strength	


R	
  =	
  -­‐0.509,	
  p<0.01.	


(Chiba	
  et	
  al.	
  2013,	
  GRL)	


Warm W Spp Abundance and 
KE Strength	


Low Diversity in 
Weak KE years 

Warm W spp increase 
is not a factor of High 

Diversity 
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North Pacific CPR: 2001-2011 AVG (Summer)	
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Again, diversity follows 
its global distribution 
pattern.  



North Pacific CPR: 2001-2011 CV (Summer)	
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Area with high SST 
variation does not match 
area of high Diversity 
variation… Why? 



North Pacific CPR: community and diversity	


(Yoshiki et al, submitted, FO) 
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When and where cold Water 
spp. determine regional 
zooplankton diversity 
=> Warming is not associated 
with diversity increase.	
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SUMMARY	


Variation in Strengthen of  Kuroshio Extention 
influences long-term zooplankton species diversity 
in the KOE region, but not always (e.g. after 1990).  

Interannual variation in biogeochemical boundary or 
other unknown factor(s) affect temporal variation of 
zooplankton diversity,  
 
which could result in diversity increase by cold water 
species dominance (Cold = High) in a certain 
condition. 

SST dominates canonical distribution pattern of 
KOE zooplankton diversity as in the global 
distribution pattern (Cold = Low, Warm = High). 
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