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Winter-spring processes during the regime of strong Aleutian Low (e.g. 1976 -)
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Timing of phytoplankton bloom (based on the modeled PP) in Oyashio

CuSum: Cumulative sum of annual primary production (Feb-Aug)(g C m2 yr1)
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Abundance peak of copepods communities in Oyashio
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Q: Did copepod distribution changed?
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1. Selection of the major species

> 30% occurrence at stations in Oyashio or/and Transition zone
37 species

2. Matrix of annual mean abundance of the major species

1960 1961 1962 ~ 1999

Species #01 »1960-1999 Mean=0,SD =1

Species #02 May-Sept mean > do.

— abundance (ind m3) in

| whole study area » -do.-
» -do.-

~

Species #37

3. Principal Component Analysis

to see the most important TEMPORAL variations
and
compare PCA results with SPACIAL distribution pattern

METHODS: Zooplankton Community Analysis
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RESULTS: PC time-series & Community Groups



1st Principal Component (PC1)
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Distribution shift of PC1 groups 1. Jump years

1st Principal Component (PC1) coincided with
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Distribution shift of PC2 groups
1. Jump years

coincided with
timing of the RS
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PC1: Cold Water Community PC2: Warm Water Community
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Abundances of northern cold water species
and southern warm water species varied in
a different temporal scale.

Distribution of northern community shifted
southwestward as southern shift of the
coastal Oyashio after the 1976 RS.

Distribution of southern community
shifted north and its abundance
increased as spin-up of Kuroshio
several years after the 1976 RS.

Lat (°N)

A\ 4

These distribution pattern was
consistent even after the 1988 RS

150
Both northern and southern communities
coexisted around the same latitude after
the 1980s.

Summary
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Change in the distribution pattern of
copepod community might have affected
fishery resources through spatial match-
mismatch mechanism.
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That mechanism Is never
detected by biomass-

based time-series
analysis ...
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Increase of warm water zooplankton in the Oyashio

Cold Water copepods abundance
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Distribution of copepod commuinities (1960-1999 avg)

{(normalized)
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PCA on copepod
communities
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