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Data & Methods

Period 1951-2004

Oceanographic data WOD2001, A-line, JMA 
Nutrients・temperature・salinity

Mezooplankton Odate collection 
Neoclanaus plumchrus 

Criteria Oyashio   >5 degree C
Transition 5-15 degree C
at 100m depth Kawai (1972)
bottom depth >500m

Transition

Oyashio



Variation in PO4 (monthly normalized value)

Mid-layer (26.7-26.8σθ)

Surface layer (0m)
Oyashio Transition



Oyashio Transition
Surface layer (0m)
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Oscillation:       synchronize between two layers

Trend: inverse between two layers

Relationship PO4 between surface and mid layer

Suggest cause of both component is different.

Suggest decreasing of water exchange between two layers.



Variations in Mixed layer depth
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We did not observed significant trend of MLD in the both waters. However, it was 
reported that the shoaling trend of MLD in western subarctic and Alaskan Gyre
(Joyce & Dunworth-Baker 2003, Freeland et al. 1998, 2005).



MLD had ascended for 30 years.

> 20m

Shoaling trend of MLD in the Alaskan Gyre

Freeland et al. (1997, 2005)

NO3 had decreased for 30 years.

MLD in winter Surface NO3 in winter

These are upstream of the Oyashio and Transition waters. The trends of PO4 
in the Oyashio and Transition waters may be related to the change of MLD 

in upstream waters. 



Bidecadal-scale oscillation



Oyashio Transition
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Oscillation component (anomaly from trend) of PO4 had significant negative 
relationship with index of 18.6-year diurnal tidal strength in the both layers.

Bidecadal-scale oscillation

18.6-y cycle of tidal strength

Osafune & Yasuda (2006) JGR



Possible processes of the bidecadal-scale oscillation in PO4

Period: Tidal strength is enhanced
Osafune & Yasuda 

(2006)



Summary: possible process of variation in PO4



Predominant mesozooplankton
Spring-summer species
Feed on phytoplankton and micorozooplankton

Neocalanus plumchrus
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Variaton in N. plumchrus biomass in spring-summer

rs = 0.777

N = 38

rs = 0.825

N = 33

0.1

0.2

0.3

0.4

0.5

PO
4

(m
m

ol
m

-3
)

PO4

N. Plumchrus biomass had significant positive relationship with PO4.

The relationships suggests the change in PO4 supply affect N. Plumchrus
productivity via change the primary productively.

N. Plumchrus


