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Is ecology an immature science?

Ecology doesn’t have any laws!

Why are laws important to define 
theoretical maturity?

It depends on the view of 
theory structure 
one adopts.



Definition

Theory structure is defined by the components of a theory 
and how they interact in the  knowledge generation process.



Axiomatic views of theory



Axiomatic

Different views of theory structure

Syntactic Semantic Pragmatic



Definition

An axiom is a self-evident assertion.



Syntactic view (received view)

Theoretical terms Observational terms
Correspondence 

rules



Syntactic view

An ecological example with constant population growth

time 

finite rate of population increase

population size

For any positive integer value of time, the size of 
the population equals the product of the finite rate 
of population increase powered by the time and 
the population size at time zero if R is not a 
function of N.

Axiom
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The Syntax of a scientific theory

Theoretical terms Observational terms
Correspondence 

rules

For any positive integer value of time, the size of 
the population equals the product of the finite 
rate of population increase powered by the time 
and the population size at time zero if R is not a 
function of N.

Axiom



Semantic view

“The formulation of a theory is a collection of axioms that 
are true in the theory.” (Suppes 1989)

Frederick 
Suppes

Theoretical terms Observational terms
Correspondence 

rules



Semantic view

Theoretical terms Observational terms
Correspondence 

rules

Every construct in which the axioms of a theory can be 
assumed as true is a model of this theory. (Tarski, 1959).

Adam 
Tarski



Semantic view

Axiom 1: 
‘All life comes from life’ (‘omne vivum ex vivo’, as stated by Pasteur in 1864, Hutchinson 1978)

An ecological example with constant population growth
Again!

Axiom 2:
Populations are limited to a maximum population size by a density-dependent process



Knowledge generation in an Axiomatic view



Axiom 1: 
‘All life comes from life’

Deduction

Phenomenon

Isomorphy

Model
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Axiom 1: 
‘All life comes from life’

Deduction

Phenomenon

Similarity

Model



The pragmatic view of theories





The PATh

Phenomenon in the world

Collective
studying the 
phenomenon



The PATh

Phenomenon in the world2

#
Community
Studying the 
phenomenon
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Theories are dynamic entities

The theory of a phenomenon is a elusive 
context-dependent ever-changing entity.

Ronald Giere





Connell and Slatyer 1977 Hubbell 2001

The pragmatic theory of succession
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The pragmatic theory of succession



Propositions that unify succession theory?

Proposition 1: At any moment in time, there is the possibility that resources will be available for use.

Proposition 2: Organisms from different species or at different ontogenetic stages have different 
probabilities of taking a fraction of the total available resource units. This difference can be due to (a) 
differential probabilities of site colonization, or (b) different probabilities that the individuals at the site or 
their propagules will take resource units.

Proposition 3: The dynamics of the resource and the probabilities of the species taking resource units 
are contingent on the abundance of species in the community and other environmental settings where 
the communities are changing.



Maybe but… so what?

“Ecology may not have laws, but it has 
widely accepted propositions that have been 
useful for designing models and learn about 
ecological phenomena.”

Charbel El-Hani
Ecological generalizations (2006)



The PATh project

The past The present The future

The pragmatic theory of 
coexistence

The PATh to higher education

Analysing the science-practice 
gap in ecological restoration.
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