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Module 1 Evolution 

 

Evolution 

Change with continuality in successive generations of organisms.  

Darwin’s Theory of Evolution 

1. Descent with Modification 

- All organisms are descended from a common ancestor in the remote past. 

- Explains the unity and diversity of life 

2. Evolution by Natural Selection 

- Process in which individuals with certain inherited traits leave more offspring than 

individuals with other traits 

- Process by which populations adapt to their environments 

Artificial Selection: human selection of individual plants or animals in which to breed the next 

generation, as they exhibit the most marked development of the required attributes.  

Fixed Species: from classical times until after Renaissance species were considered to be special 

creations. 

Transmutation: Lamarck said if an animal acquired characteristic during its lifetime it could pass on 

to offspring.  

Hutton and Lyell: said earth was millions of years old. Volcanoes, rock formation, geological records 

shows phases of rock formation.  

Willian Smith: showed that different species existed in the past from mapping rocks and fossils.  

Darwin Wallace 

Natural Selection Survival of the Fittest 

Believed in inheritance of acquired traits Rejected Lamarck’s idea 

Stressed competition was the cause of natural 
selection 

Emphasised environmental pressures forced 
adaptations to surroundings 

Huxley and Wilberforce: famous debate in 1860 over Darwin’s theory. Evolutionists won debate but 

still a lot unconvinced. 

Mendel: experimented on pea plants to investigate genetics of evolution. Brought natural selection 

back to centre of evolution theory.  

Recent evidence of evolution in similarities in genes of humans and chimpanzees and antibiotic 

resistance.  

Natural Selection 

1. Heritable variation in population 

2. No-random survival and reproduction 

Successful traits will spread. 

Microevolution: change in frequency of alleles in population.  

Hardy Weinberg Equilibrium (HWE) 

A large population, isolated so that no gene flow occurs, has random mating, undergoes no mutation 

and experiences no natural selection. No allele changes frequencies between generations 

(population is no evolving). Allele frequencies constant (p and q)- predicted perfectly from allele 

frequencies: homozygote 1p2, heterozygote 2pq and homozygote 1q2.  

Natural Selection: determines proportion of next generation. Alleles passed on in frequencies 

different from current generation. Limited to historical constraints and existing structures.  

Mutation: rare and often damaging from radiation, viruses or carcinogens, occasionally through DNA 

replication.  



Genetic Drift: random changes in allele frequency caused by accidents of sampling. Doesn’t occur in 

infinite populations as sampling perfectly reflects parent allele frequency. Smaller population, 

stronger genetic drift.  

Gene Flow (migration): movement of individuals among subpopulations. Sets limit to genetic 

divergence.  

Non-Random Mating: assortative mating-similar individuals, increased homozygotes. Disassortative 

mating- dissimilar individuals, increased heterozygotes. Inbreeding- consequence of assortative 

mating, increased homozygous which increases recessive genetic disorders.  

Selection Produces Change in Distribution 

Direction Selection: favours one extreme of distribution. 

Shift in direction of favoured phenotypes.  

Stabilising Selection: removes extreme phenotypes. 

Shift towards optimum phenotype, less variation.  

Disruptive Selection: favours variants at both ends of 

distribution. Shift away from intermediate phenotypes.  

Sexual Selection: ability to attract mates. Intrasexual: 

competition between one sex. Intersexual: preference 

by one sex for features of other sex.  

Classification 

Species are units of evolution; share evolutionary 

trajectory. Different species are evolutionarily 

independent.  

Morphological (typological) Species Concept: group differ 

from other groups by possessing constant diagnostic characters. Seasonal, ontogenetic, 

environmental or sexual variation are problem. 

Biological Species Concept: Mayr (1940): species groups are potentially/actually interbreeding 

populations reproductively isolated from other such groups. Dobzhanzky (1937): species are largest, 

most inclusive reproductive community of sexual/cross-fertilising individuals sharing common gene 

pool.  

Species are defined by ability to interbreed, not physical appearance. A new species will form when 

reproductive isolation occurs.  

Prezygotic Barriers: prevent mating or fertilisation between members of different species.  

Habitat Isolation: two species in same area occupying different habitats/niches rarely encounter 

each other. 

Behavioural Isolation: two populations don’t respond to the others unique mating rituals. 

Temporal Isolation: must be ready to mate at the same time. 

Post-Mating Prezygotic Barriers:  

Mechanic Isolation: sexual organs are incompatible.  

Gametic Isolation: gametes are incompatible. Usually enzymes not present.  

Postzygotic Barriers: prevent ongoing gene flow after hybridisation occurs. 

Reduced Hybrid Viability: first-generation hybrid embryos aborted or die before maturity.  

Reduced Hybrid Fertility: mature hybrid infertile. E.g. mule (donkey x horse). 

Hybrid Breakdown: first-generation hybrid fertile but can’t produce fertile offspring.  

Weak reproductive barriers mean viable, fertile offspring, potential gene flow and are the same 

biological species.  

Limitations of Biological Species Concept  



Not applicable to asexual species. Reproductive isolation often incomplete- species remain distinct 

despite occasional hybridisation. Hard to test- geographically separated populations, experimentally 

intractable organisms.  

Ecological Species Concept: characterised by ecological niche. Both sexual and asexual species 

emphasises the role of disruptive selection. 

Evolutionary Species Concept: a lineage with its own evolutionary tendencies and historical fate. 

Involves reproductive isolation, applicable to fossils.  

Speciation 

Separation of populations originally able to reproduce, into independent evolutionary units which 

can’t breed.  

Allopatric Speciation: geographical separation of a breeding population. Prevents two groups from 

interacting, gene pools diverge in isolation- drift and possible selectio 


