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"Regime shifts" in Japanese sardine

 Japanese sardine abundance has shown large multi-decadal fluctuations in the
northwestern Pacific

 Periods of high and low abundance have alternated repeated over the last century

» These large-scale transitions are widely recognized as regime shifts
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When did regime shifts occur? |
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Kawasaki (2010) Journal of Geography 119(3) 482-488.



Changes in productivity across regimes

Recruitment
(hundred million)

« Recruitment per spawning differs greatly among regimes

 Similar SSB produced substantially different recruitments

« Change in stock productivity and resilience
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Rec. and RPS from Japanese domestic stock assessment
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Possible drivers

« Regime shifts are associated with
basin-scale climate variability 0

* Proposed drivers include:
» Pacific Decadal Oscillation (PDO)
* North Pacific Index (NPI)

 Cold regime and high regime may be

associated L L

» Changes in larval survival and feeding 2;
conditions

« However, the underlying mechanisms _,.
remain incompletely understood -1l PDO |~
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Why regime-shift matters?

» Stock productivity is not constant through time

e Interpretation of stock dynamics may be biased without
considering regime shift.

« Recognizing regime shifts can improve stock assessment and
fisheries management
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