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How much fish is out there? 

Size based models are very useful and 
increasingly popular



Why are fisheries dominated by large pelagic predators (tunas) or large benthic 
predators (cod)?



Size based models for 
coastal ecosystems 
with high complexity

Photography by Rick Stuart-Smith 
www.mostlyfish.com

http://www.mostlyfish.com/


Significant interactions in the 
North Sea ecosystem modelled 
using statistical tGAMS
Georgia Bayliss Brown

2. In pelagic systems most species 
seem to eat each other (“big fish eat 
small fish”), and the largest species 
typically are predators (except whales)  

How are coastal ecosystems different? 

1. Importance of both pelagic and benthic production

                   



Most coastal fish don’t 
eat each other!



Largest fishes typically are not predators 

3. For pelagic systems 
predator-prey mass 
ratio (PPMR) is often 
assumed to be around 
100 or 1000, but is 
much higher in coastal 
species

Coghlan et al. 2022: 
community level 
realised PPMR values 
of 15-30K





Add two additional 
background resource 
spectra: benthos & 
macroalgae
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Adapting size spectrum models for coastal ecosystems: multiple 
resources



https://github.com/sizespectrum/mizerMR

                    

                   

                      



Climate change impacts: role of productivity & temperature
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Blanchard et al. 2017 TREE



Parameter uncertainty evaluation –
approximate Bayesian computation style

- 37 uncertain parameters defining species interactions 
and recruitment 

- 2.2mln. parameter combinations tested against 
emergent model properties

- Final set of 29 parameter combinations that satisfied 
all criteria used to run all productivity and temperature 
scenarios



Results: 

1. Changes in benthos 
abundance or size 
structure had major 
impacts on coastal fish 
species biomasses and 
yields
2. Changes in productivity 
had larger impacts than 
physiological responses to 
temperature alone



Results: 
3.   Changes in plankton 
caused similar biomass 
responses across trophic 
groups, but changes in 
benthos led to opposite 
responses 



https://fishsize.shinyapps.io/BenthicSizeSpectrum/
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