
Size based models 
(macroecological 
approaches) 

Aim: predicting biomass/abundance through an 
ecosystem  - as a function of body size and 
primary production 
 
Advantage – simplification, ease of coupling to 
GCM models, large datasets of body size to 
validate against, easy to understand. 
 
Key variables can be constrained (a bit) with 
relatively simple field data 



General form: 

•  Biomass, production, size structure 
predicted from: 

•  Primary production available 

•  Temperature (via effect on consumer 
metabolic rate) 

•  Predator Prey Mass Ratio (PPMR) 
•  Trophic transfer efficiency (TE) 



Biomass (size 
structured) 
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Community biomass increases 
less than 0.25 (may decrease) 



Size-based ecosystem models 

Merino et al 2012.  
Glob. Env. Change 22:  
795-806	



predicting consumer biomass 
(macroecology model) 

Consumer production 
depends on body size 
and temperature 

Biomass size spectrum 
depends on PPMR 
and transfer 
efficiency 
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TE and PPMR 

•  poorly constrained 
especially 
community / field 

•  50% uncertainty on 
global biomass 
estimates 0.5 OOM 
(90% = 3 OOM) 

•  How could we 
constrain TE in a 
range of 
ecosystems? 

B α Ma * Mlog(TE)/log(PPMR) 

size spectrum slope  - measured from trawl 
PPMR – measure / estimate [SI] 

Trebilco et al 2013 TREE 



Carbon flux  in size based 
macroecological models 

•  Models essentially tracking the remaining C 
after respiratory LOSS 

•  1-TE effectively sets C available for storage / 
flux  

•  Again TE is poorly constrained (too poorly 
constrained to be useful?) 



Blanchard	et	al	2009	J.	Animal	Ecol.	





Possible focus for size -based 
macroecological models? 

•  Open ocean 

•  Good reasons to expect size structure 

•  Data limited for bioenergetic / species 
based approach 

•  Subsidy effects  



B α Ma * Mlog(TE)/log(PPMR) 


