Macro-evolution.





Micro-evolution is generally taken to be changes in genotype frequencies (and hence phenotype frequencies)  The Silver peppered moth (Biston betularia) example of micro-evolution being caused by changes in the environment.





The term macro-evolution is generally used to describe changes in genotype/phenotype that are large enough to bring about the evolution of a new species.  





Species:  A group of organisms which are actively or potentially capable of interbreeding to produce fertile offspring.  The individuals will show a close similarity in their physical and biochemical characteristics.





For speciation to take place a mechanism must evolve that prevents interbreeding, for example with individuals of other populations that share a common ancestor.   This can be achieved in a number of ways.





The evolution of a physical barrier to interbreeding.  E.g. a wrong shape to the surface of a pollen grain.





The evolution of genetic incompatibility.  For example a change in chromosome number would prevent the successful formation of zygotes following fertilisation.





A change in mating/reproductive behaviour.  This could be courtship behaviour in animals or the season when pollen is produced.





Speciation can occur in allopatry or sympatry.





Allopatric speciation.





This is when a new species evolves when a group of individuals of the original species is geographically isolated from other populations of the original species.  If the selection pressure are different for that population than the others directional selection will occur.  This may change the characteristics of the species to the extent that it changes into a new species, individuals of which are incapable of interbreeding with individuals of the original species.  Allopatric speciation is considered to be the most important in the evolution of new species.  The geographical isolation of small groups of hominids is thought to have been important in the evolution of Homo sapien.  In a small isolated population any advantageous mutation will quickly spread through the whole population.





Sympatric speciation.





This is when a new species evolves, despite the lack of geographical isolation from the original species.  One example that might be occurring has been with copper tolerant grasses (Agrostis tenuis) that grow on contaminated land in South Wales.  It has been known for some time that those plants growing on the contaminated land have evolved a tolerance to the copper (an example of directional selection).  These populations grade in continuously with populations that grow on uncontaminated land that do not show copper tolerance.  However, those copper tolerant plants are starting to show a change in their flowering season.  This could lead to the evolution of a new species of Agrostis that cannot interbreed with the normal, non-copper tolerant, strain.


