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[Feedbacks are] “One of the chief themes of scientific understanding”  
Judson 1980, MacArthur Fellow (“Genius grant”) 



FEEDBACK - the modification of a process by its         
results or effects. 
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ECOLOGICAL FEEDBACK - the modification of an 
ecological process by its results or effects. 



Ecosystem ecology feedbacks 



EVOLUTIONARY FEEDBACK - the modification of 
an evolutionary process by its results or effects. 
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“a runaway process can grind to a halt because positive 
feedback might eventually turn negative owing to some feature 

of the biological interaction” (Lehtonen and Kokko 2012) 



Positive feedbacks in evolutionary biology 



FEEDBACK - the modification of a process by its         
results or effects. 

ECO-EVOLUTIONARY FEEDBACK - Ecological and 
evolutionary change reciprocally influence each other through the same 
(or different) traits and ecological variables 
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Eco-evolutionary feedback (narrow sense) - “Ecological and evolutionary change 
reciprocally influence each other through the same traits and ecological variables” 

A	conceptual	model	of	feedbacks	between	ecology	and	evolu6on	



The outcome of coevolutionary interactions among 
species is determined by the balances that are struck 
among the fitness components and the selection gradients 
experienced by each species 
 
 
 
 
 
 
 
 
 
 

Analy6cal	models	of	feedback	between	ecology	and	evolu6on	
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Ecology perspective 

Absolute fitness is an ecological property.  



Feedbacks in evolutionary ecology  

External environmental variables 

Population abundance 

Frequency of types types 

population growth rate 

Population genetics 



Moving from theory to empirical tests.... 
 

Agenda for empiricists: 
○  identify the evolving traits of interest (both response and effect traits) 
○  determine their genetic basis 
○  quantify trait variation and rates of evolution in natural populations 
○  experimentally test how various ecological factors (i.e. agents of selection) 

affect trait evolution (e.g. selection gradients) 
■  organism density and trait distributions 
■  environmental conditions modified by organisms (traits, densities, 

higher order species interactions) 
○  test importance of such reciprocal interactions in natural populations 

 
 
 
 

“...there is no escaping the complex problem of jointly tracking the entangled 
dynamics of the trait distribution and the environmental variables.”  

(Lion 2018, AmNat) 



Experimental tests: a tale of three (fishy) feedbacks 
 



THE	MODEL	ORGANISM	
(S6ckleback)	





Do	ecosystem	effects	of	adults	modify	selec6on	pressures	on	juveniles?	
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Ecological	effects	of	density	and	lineage	



Do	ecosystem	effects	of	adults	modify	selec6on	pressures	on	juveniles?	
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Survival of juveniles depended more on lineage 
than density of adults 



Hybrid performance was environment independent 

Proportion of surviving  
juveniles (out of 99) 



Some	experimental	evidence	of	eco-evo	feedbacks		
(likely	mediated	via	effects	on	prey	community	composi6on)		



Eco-evolu6onary	feedbacks	in	natural	
popula6ons:	Southern	Greenland	(2018-…)	
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