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Evolutionary genetics is the broad field of studies that resulted from the integration of
genetics and Darwinian evolution, called the ‘modern synthesis’. This field attempts to
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account for evolution in terms of changes in gene and genotype frequencies within
populations and the processes that convert the variation with populations into more or less
permanent variation between species. In this view, four evolutionary forces (mutation, random
genetic drift, natural selection, and gene flow) acting within and among populations cause
micro-evolutionary change and these processes are sufficient to account for:
macro-evolutionary patterns, which arise in the longer term from the collective action of these
forces. That is, given very long periods of time, the micro-evolutionary forces will eventually
give rise to the macro-evolutionary patterns that characterize the higher taxonomic groups.

The force of mutation is the ultimate source of new genetic variation within populations.
Although most mutations are neutral with no effect on fitness or harmful, some mutations
have a small, positive effect on fitness and these variants are the raw materials for gradualistic
adaptive evolution. Within finite populations, random genetic drift and natural selection affect
the mutational variation. Natural selection is the only evolutionary force which can produce
adaptation, the fit between organism-and environment, or conserve genetic states over very
long periods of time in the face of the dispersive forces of mutation and drift. The force of
migration or gene flow has effects on genetic variation that are the opposite of those caused
by random genetic drift. Migration limits the genetic divergence of populations and so
impedes the process of speciation. The effect of each of these evolutionary forces on genetic
variation within and among populations has been developed in great detail in the
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