Modeling in Life Sciences, Szeged November 3, 2011

Géza Meszéna

Position: Associate Professor
Institution:  EGtvos University, Department of Biological Physics
Contact: E.mail: geza.meszena@elte.hu

Web: http://evol.elte.hu/~geza/

DARWINIAN SPECIATION ON A REGULATED ADAPTIVE LANDSCAPE

Darwin envisioned speciation as a gradual transformation from within-species diversity to between
species one, driven by the fitness-advantage of reduced competition via niche-segregation. However,
this suggestion has been considered problematic since the New Evolutionary Synthesis and replaced
by the theory of allopatric speciation by Ernst Mayr.

The underlying mathematical issue is that the notions of niche and reduced competition have no
meaning in the context of a rigid adaptive landscape. Instead, one has to consider the landscape (i.e.
the fitness function) as a function of the phenotype-distribution in a functional analytic context. The
functional derivative of this map is the competition function with the correct biological meaning. The
adaptive dynamics phenomenology, including evolutionary branching, can be derived from this
setup. In this way, development of the mathematical theory recreates the original, Darwinian
intuition on speciation in a precise form.



