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Abstract 

Regime shifts in marine systems have become a topic du jour, yet they remain difficult to detect and, 
more importantly, to predict.  Here, I examine evidence for regime shifts in both physical and 
biological oceanographic data using dynamic time series analysis. Fish populations in particular are 
likely to contain chaotic dynamics, predisposing them to regime shifts and increasing their 
vulnerability to collapse. Furthermore, fish that are subject to human fishing are three times more 
likely to be chaotic than fish that are not subject to fishing. Does fishing cause dynamics to become 
chaotic, or do those species humans tend to fish have biological characteristics that make them more 
likely to have chaotic dynamics even absent fishing? I investigate this question and the role of non-
equilibrium dynamics in marine systems generally. 
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