(tentative title) Impact of fishing on marine ecosystems: structure, functioning and organization

Journal suggested: Science
Objective: identify key ecosystem processes governing their response to overfishing.
Rational – background: There are some experiences through simulation experiments suggesting the existence of global patterns of response. Experiments were designed to simulate the effect of different harvesting ration (Catch/Biomas) ranging from low to high rates. For each level of exploitation ecosystem attributes were measured and then analyzed through principal component analysis. Figures below illustrate such outputs when a high and a low trophic level was under exploitation to exploitation (all other groups were maintained as in the base model and needed adjustments were done in inputs, i.e. P/B, biomass, catch)
Figure 1.- significant shows attributes (given by weighted factor) under each HR for each component, for  sharks as representative of high TL (analysis comes from about 11 ecosystem models)

Figure 2 expresses same things but using shrimp as representative of low TL (exercise was made with 4 ecosystem models)

Figure 3 try to show main differences in the above two figures; in general terms for high TL group (shark) attributes are significant at low HR, but ecosystem attributes are significant at high HR. For low TL group (shrimp) same attributes appears as significant independently of the HR applied. 
Figure 4 reflects a gradual change in the position of the ecosystem within the plot of principal components analysis using the first two components. 

Figure 5 shows the “trajectories” in the PCA plot for the case of shrimp.

In a gross sense gradual change and similar patterns suggest the existing pattern of response of the ecosystems.

Proposal: The basic idea is to go more in deep in this analysis exploring and explaining ecological processes behind ecosystem attributes and patterns of response to fishing. My basic assumption is that we could find relevant findings useful for management and for ecosystem dynamics knowledge.

How to do: I am suggesting explore this kind of scenarios with about 50 stocks world around, selecting stocks from FAO statistics (i.e the most important stocks in terms of biomass and/or economic value and/or social importance). We also account with 120 ecosystem models in ECOMOD database. We need to agree in methods and define who is going to participate and define times.
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RT = Recovery time

TL = Trophic level P = Persistence EE = Ecotrophic efficiency

= Biomass PL = Path length PP/B= Primary Production / Biomass
Ol = Omnivory index TNP = Total number of paths ratio

= Connectance NSP = Net system production R/B = Respiration / Biomass ratio

FCI= Finn cycling index SOl= System Omnivory index MC = Magnitude of change
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Increase of harvesting rate
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HIGH TL EXPLOITATION ~ HR=0.5
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For HR<= 0.5, stock attributes are significant; for
HR>0.5 ecosystem attributes come to be as relevant.
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[image: image8.jpg]Patterns of ecosystem response to fishing
(axes comes from principal components analysis)
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‘Same attributes, both groups and ecosystem, remains as relevant independently ofthe fshing rate
‘and global patterns suggest similar processes govern ecosystem response to perturbation (fishing).
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