Human Evolution
Species concept:

‘A group of individuals who can reproduce to produce fertile, viable offspring’.
-The species concept is based on reproductive isolation – that each species is isolated by a variety of barriers which prevent gene flow between species.

-The species concept falls down: 

-no use for asexual organisms

-Lack of separation of between chronospecies – those developed sequentially rather than in a branching fashion.
-lack of separation between species in a cline/ ring species

Prezygotic Isolating Factors:

-Geographic Isolation – physical separation prevents gene flow
-Ecological Isolation – differentiated niches can prevent gene flow

-Behavioural isolation – differences in courtship/mating prevents mating & gene flow

-Temporal isolation – breeding at different times means gametes never meet

-Gametic Isolation – gametes cannot fuse to form a zygote

-Mechanical/Morphological isolation – anatomical incompatibility prevents mating/gene flow
Postzygotic isolating Mechanisms:

-Reduced hybrid viability – genetic incompatibility between parental chromosomes causes the spontaneous abortion of embryo – prevents mitosis in the zygote or inhibits the development of the foetus

-Reduced hybrid fertility – viable hybrid is sterile, due to meiotic failure to produce gametes

-Hybrid breakdown – first generation hybrids are viable + fertile but F2 hybrids have reduced vigour/ & are sterile.

Adaptive Radiation:

"Sudden appearance and proliferation of new forms from a single ancestral type to fill a variety of niches"

-The splitting of lineages & culmination of differences within these lineages when a reduction in competition or the development of a new feature opens up a range of niches to be occupied.

-Natural selection then acts on those best suited to that niche - resulting in further diversification
Divergent Evolution:

-The accumulation of differences between groups which can lead to the formation of new species, usually as a result of diffusion of the same species to different and isolated environments which blocks the gene flow among the distinct populations allowing differentiated fixation of characteristics through genetic drift and natural selection.

-Diversification of an ancestral group into 2 or more species.
Allopatric Speciation:

-Speciation caused by the accumulation of differences after a geographic isolation prevents gene flow: e.g. formation of mountains, river, land bridge.

Sympatric Speciation:

-Speciation caused by biological factors like chromosome changes or non-random mating due to ecological or behavioural differences.

Allopatric speciation is far more important than sympatric in animals.

Sympatric speciation through polyploidy has resulted in the evolution of many plant species.  Allopolyploidy seems to be more important than autopolyploidy – probably greater amount of success attributed to having different genes (from parent species’) resulting in a greater ability to overcome selection pressures.

Natural Selection: 

-Those best suited to the prevailing environmental conditions survive and reproduce, passing on their favourable genes.

-Natural selection causes evolution by selection pressures acting on phenotypes – favourable phenotypes cause their organisms to survive and reproduce – passing on their genotype.  Unfavourable phenotypes do not pass on their genotype.
-Stabilising selection: selection pressures favour average features

-Directional selection: selection pressures favour one extreme feature

-Disruptive selection: selection pressures favour both extreme features

-Non-random mating: mates are selected for size/ strength therefore those traits become more established in the gene pool.

-Genetic drift: random fluctuations of allele frequency occurring in a population due to chance – has much more effect in smaller populations 

Homologous Structures are artefacts of divergent evolution:

-Over time members of the ancestral species moved into different environments – were subject to different selection pressures then evolving into different species.

Convergent evolution results in analogous structures:
-When species occupy similar environments and niches in different parts of the world (ecologically equivalent) they may display similar adaptations but are not genetically related.

Co-evolution:

-Species living in close association with other species in their biological communities develop adaptations as a result of these interactions – when one species adapts, there is a counter-adaptation in the reciprocal species, known as co-evolution.

NZ Environmental Pressures:

-Isolated from other land masses for 80million years.  Species today either from then or introduced later. (Introduced = blown by wind, ocean currents, other animals, rafting, humans)
-Ocean levels have risen and fallen, connecting/isolating island populations for lengths of time (Allopatric speciation) 

-Southern alps formed, isolating populations & changing environmental conditions

Gradualism:

-Evolution occurs at a constant rate; new species arise from the gradual transformation of ancestral species.

Punctuated Equilibrium:

-Long periods of evolutionary stasis punctuated by speciation events.

-Gradualism and punctuated equilibrium represent the extremes of ‘possible rates of evolution’ continuum

-large amount of the evidence for punctuated equilibrium is derived from evidence against gradualism

-proponents of gradualism argue that lack of transitional forms in the fossil record is due to a lack of sedimentary deposition during certain times of evolution

-fossil record is only an indicator of morphology, obvious issue and notoriously incomplete

-there would need to be a large number of intact specimens to prevent sampling error
