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Outline 

• Origin of MICE 
• What might a MICE be? 
• What can MICE do for you? 
• An example (sorta) 
• More examples  
• Some thoughts on best practices 

 



The Origin of MICE (seals and hake) 

Fishery Seals 

Hake • Seal consumption of hake was 
approximately that of the fishery 
(and they took smaller animals) 

• “Clearly”, you cull the seals you will 
get more hake… 

• No analysis needed – just some 
common sense.. 
 



The Origin of MICE (seals and hake) 

Fishery Seals 

Hake-1 

• Common sense no longer works 
because the value of a cull depends 
on the strengths of the relationships. 

• We need a model. 

Hake-2 



We use a model when the answer depends on the values of parameters (and 
those parameters are uncertain). 

99.99x% of problems in ecology fall into this category. 



The Life of MICE 

“Models of Intermediate Complexity for Ecosystem Assessment” 
• Keep it simple (3-10 species / species-groups) 

• Allows parameters to be estimated from data 
• Allow multiple projections to be conducted “quickly” 

• Focused on a particular issue (or a small number  
   of issues). 
• Includes of some “ecosystem” context or impact. 
• Could “in principle” form the basis for tactical  
   advice. 



What does a MICE provide 

• An analysis that is: 
•  tied to available data 

• extensive sensitivity may need to be examined when data are uninformative 
• driven by the management system in place. 
• driven by environmental recruitment, regime shifts 
• useful to inform more complex approaches (such as Atlantis) with key 

features that need to be modelled.  



Thinking Seabirds 

• Some evidence for reduced pelican 
reproductive success at low anchovy 
biomass 

• Fisheries reduce biomass so… 

• Seabirds consume multiple prey 
• Fisheries reduce biomass (but the size 

of the catch is controlled – sorta – at 
least these days) 

• Prey species vary  

BUT 



A California Current MICE 

Sardine Anchovy Other 
forage 

Pelican Sea 
lions Fisheries: 

• Mexico 
• US  
• Canada 

Reproductive success / survival depends on prey abundance. 

Catch 

We have data on: 
• Stock and recruitment (sardine and anchovy). 
• Diet (including age-structure to some extent). 
• Trends in predator reproductive success. 



Complicating factors 

Sardine vary sans fisheries 
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More complicating factors 

Candidate relationships 

Feeding, reproduction, etc are stochastic 

Note that correlation does not imply causation 



Sorry – no results – 
perhaps next time.. 



A different MICE 

Predator breeding success as a function of krill abundance 

Predator breeding success of prey  
biomass in the CC model 

Plagányi and Butterworth. Ecol. Appl. 22: 748-61. 



The African Penguin Issue 
(a quick note) 



Key results 

Distributional assumptions matter (more than the fishery perhaps) 

Having tagging data to estimate survival is key for this case 



Experimental closures 

The objectives from a 2010 Review Panel report were 
“to maximize the probability of determining whether 
pelagic fishing near colonies has an impact on 
penguins” 

Dassen Robben St Croix Bird 
2008 X       
2009 X X   
2010   X   
2011   X X   
2012   X X 
2013   X X 
2014 X X 
2015 X X   
2016 X X   
2017   X X   
2018   X X 
2019   X X 
2020 X X 
2021 X X   
2022 X X   
2023   X X   
2024   X X 
2025   X X 
2026 X X 
2027 X X   
2028 X X   
2029   X X   
2030   X X 
2031   X X 
2032 X     X 
Years(T) 25 25 25 25 
Closures 12 12 12 12 
(T from 2009) 24 24 



Monitoring the penguin populations 
Response variables 
• Fledgling Success 
• Chick growth rates 
• Active and potential nests 
• Forage path length 
• Forage trip duration 
• Chick condition 
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 Of these response variables: 
• Fledgling success is directly related to 

reproductive rate 
• The rest are indirect measures 



Modelling Best practices  
(being plausible but precautionary) 

• Strategic / policy-related 
• Show results relative to no-fishing 

• If your model predicts the predators will be depleted without fishing, do not be surprised if 
this is the case with fishing! 

• Understand / simulate to the management system (to the extent possible / it exists) 
• Lets deplete the prey to 10% of unfished on average is probably implausible (at least in our 

system) 
• Including stakeholders / data providers in the modelling 

• Models produce lots of output – try to make the outputs as useful as possible. 
• There is usually more data out there that you think.. 

• Select meaningful performance metrics 
• Are there fewer predators with fishing is not a very meaningful performance metric as it is 

true by construction – one needs to define a “meaningful impact” 



Modelling Best practices  
(being plausible but precautionary) 
• Pointy head / tactical 

• Stochasticity of prey/predators is important to model 
• Regime shifts, variability about prey stock-recruitment relationships 
• Variation in predators survival and reproductive rate 

• Spatial aspects matter 
• Prey populations need to be modelled at the STOCK level (the level at which fisheries 

operate), but prey may need to be modelled at the level at which forage occurs. 
• Account for assessment error 

• Projections based on constant exploitation rate are unrealistic – we don’t manage 
exploitation rate. 

• Document data sources and their uncertainties 
• Consider alternative models to “cover” uncertainties. 
• Fit models to data – avoid “guessing” parameters, especially those that are subtle (and 

consequential) 
• Predator-prey interactions are spatial and may be length-/age-specific 

• Allowing for spatial structure increases the variance of the prey available to predators. 



Thanks to ALL the OMF participants, without whom I would have equations but even less common sense.. 


	MICE and Seabirds
	Outline
	The Origin of MICE (seals and hake)
	The Origin of MICE (seals and hake)
	Slide Number 5
	The Life of MICE
	What does a MICE provide
	Thinking Seabirds
	A California Current MICE
	Complicating factors
	More complicating factors
	Sorry – no results – perhaps next time..
	A different MICE
	The African Penguin Issue�(a quick note)
	Key results
	Experimental closures
	Monitoring the penguin populations
	Modelling Best practices �(being plausible but precautionary)
	Modelling Best practices �(being plausible but precautionary)
	Slide Number 20

