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Ecology, Environment and Evolution 

 Organic Evolution 

Theories of Organic Evolution 

a) Lamarckism (Theory of Inheritance of Acquired Characteristics): 

Principle: Organisms change during their lifetime through use/disuse of organs. These acquired 

characteristics are then passed on to their offspring. 

Evidence: Giraffes stretching their necks to reach leaves -> longer necks passed on. 

Status: Largely disproven. Weismann's experiment (cutting mouse tails for generations) showed 

that somatic cell changes don't affect germ cells. 

b) Darwinism (Theory of Natural Selection): 

Principle: Evolution occurs through the interplay of: 

Variation: Individuals in a population vary. 

Heritability: Variations are heritable. 

Struggle for Existence: More offspring are produced than can survive. 

Survival of the Fittest: Individuals with variations best suited to the environment survive and 

reproduce more successfully. 

Evidence: Fossil record, artificial selection (e.g., dog breeding), homologous/analogous organs. 

c) Modern Synthetic Theory (Neo-Darwinism): 

Principle: Integrates Darwin's natural selection with Mendelian genetics and the study of 

population genetics. 

Key Factors: Mutations (raw material for variation), Genetic Recombination, Natural Selection, 

Genetic Drift, Gene Flow. 

d) Evidences for Evolution 

• Palaeontological: Fossil record (e.g., Archaeopteryx as a link between reptiles and 

birds). 
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• Morphological: Homologous organs (same structure, different function - e.g., human 

arm, whale flipper) vs. Analogous organs (different structure, same function - e.g., 

wings of birds and insects). 

• Embryological: Similarities in early embryonic stages across vertebrates (e.g., 

presence of pharyngeal gill slits). 

• Molecular: Similarities in genetic code (DNA), proteins (e.g., cytochrome c), and 

metabolic pathways across species. 

Hardy-Weinberg Law (Genetic Equilibrium) 

Principle: In a large, randomly mating population with no evolutionary forces, the allele and 

genotype frequencies remain constant from generation to generation. 

Formula: For a gene with two alleles, A (frequency p) and a (frequency q): 

p +q=1 

The genotype frequencies are given by: 

p2 +2pq+q2 =1 

p² = frequency of homozygous dominant genotype (AA) 

2pq = frequency of heterozygous genotype (Aa) 

q² = frequency of homozygous recessive genotype (aa) 

Conditions for Equilibrium: No mutations, no natural selection, large population size, random 

mating, no gene flow (migration). 

Application: Used to calculate carrier frequencies for genetic disorders (e.g., cystic fibrosis, 

sickle cell anemia) and to test if a population is evolving. 

Key terms: 

 Ecosystem: A functional unit where living organisms (biotic) interact with each other 

and their physical environment (abiotic). Example, A pond, a forest, a desert. 

 Ecotone: A transitional zone between two adjacent ecosystems. Example, Estuary 

(between river and sea), grassland (between forest and desert). 












