
Evolutionary biology (KZO/104E) 

The new course provides and introduction to evolutionary biology. It describes key

evolutionary processes, both micro- and macro-evolutionary (evolutionary novelties,

speciation and extinction). It describes the relationship between micro- and

macroevolution, evolution and ontogeny, evolution and phylogeny, and emphasizes the

importance of phylogenetic approach in biology and ecology using a multitude of case

studies.

https://www.emaze.com/@ALLWCRWR/Superb-Bird-of-Paradise


1. Natural 

selection

Charles Darwin and his dangerous idea. Darwin’s predecessors, contemporaries and followers. The 

structure of evolutionary theory - the mechanism of natural selection (variability, inheritance and 

selection) and the “descent with modification”. Artificial selection. Proximate and ultimate causation. 

The evidence for evolution.

2. Neodarwinism Neo-Darwinism and the Modern Synthesis. Selection: intraspecific and interspecific; soft and hard; 

directional, stabilizing and disruptive. Haldane’s dilemma. Neutral evolution. Sexual selection. Handicap 

principle. Runaway selection. Balancing selection. Frequency-dependent selection. Evolutionarily 

stable strategies. Red Queen hypothesis and coevolution. Group selection. Kin selection. Eusociality. 

Relationship between genotype and phenotype. Extended phenotype. Evolution of parasitism. From 

the eclipse of Darwinism to The Selfish Gene. Selfish genetic elements. Genetic conflicts between the 

sexes and parent-offspring conflict. Evolution of sexual reproduction. Genetic drift. Founder effect and 

bottleneck effect. Effective population size and sex ratio.

3. The tree of life The basics of tree-thinking. Why do we need phylogenies? Anagenesis and cladogenesis. Numerical 

taxonomy and cladistics. Homology - orthology and paralogy, primary and secondary homology. 

Parsimony, likelihood, and Bayesian inference of phylogeny. Horizontal transmission - from cladograms 

to “cloudograms”. Time-calibration of phylogenetic trees. Phylogenetic comparative approach in biology 

and ecology - phylogenetic correction, phylogenetic community structure, etc.

4. Adaptation What is an adaptation? The “Panglossian Paradigm” and structuralism. Evolutionary constraint, 

exaptation, and “spandrel”. Dollo's law. Lamarckism and neo-Lamarckism. Baldwin effect. Phenotypic

plasticity. Epigenetics. Cultural evolution. Micro- and macroevolution - from incremental change to 

natural history. Does species selection exist? Orthogenetic evolution. Cambrian explosion and the

origin of phyla. Significance of whole-genome duplications. New body plans. Diversity and disparity. 

Evolution of ontogeny. Gradualism or punctuated equilibria? Haeckel’s Recapitulation theory. 

Irreducible complexity.

5. The diversity 

of life

History of biological systematics and taxonomy. Biological and phylogenetic species concept(s) and the 

implications for ecology and conservation biology. Species, subspecies, and higher taxa. Hybrid 

species. Clinal variation. Ring species. Biogeography - dispersal, vicariance and faunal exchanges. 

Evolution on islands. How species are preserved - mechanisms of reproductive isolation. How new 

species emerge – speciation models. The role of sexual selection in speciation. Incomplete lineage 

sorting. Hybrid zones. Adaptive introgression. Adaptive radiation. Background extinctions and mass 

extinctions. Causes of Extinction. Survival of the fittest? Living fossils. The “Big Five” and the current 

biodiversity crisis.


