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4.1 EVOLUTION

Introduction to Evolution

Evolution is the gradual change in living organisms over long periods of time. It explains how modern organisms
developed from ancestral forms through continuous biological changes.

Meaning of Evolution

Evolution involves inherited changes that occur in populations across generations. These changes may produce new
adaptations and sometimes entirely new species.

Theory of Evolution

The theory of evolution explains the diversity of life found on Earth. Scientists developed this theory after studying
fossils, organisms, genetics, and environmental adaptation.

Charles Darwin and Evolution

Charles Darwin proposed the theory of natural selection after observing organisms during his voyage on HMS Beagle.
He explained that organisms with favorable characteristics survive and reproduce successfully.

Natural Selection

Natural selection is the process by which organisms with useful adaptations survive better than others. Over time,
beneficial traits become more common within populations.

Variation in Organisms

Variation refers to differences among individuals of the same species. Variations may arise from genetic differences
or environmental influences.

Adaptation

Adaptations are inherited features that improve an organism’s ability to survive and reproduce in its environment.

Survival of the Fittest
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The phrase survival of the fittest means that organisms best adapted to their environment are more likely to survive
and produce offspring.

Speciation

Speciation is the formation of new species through evolutionary processes. Isolation and environmental differences
contribute to speciation.

Evidence of Evolution

Evidence supporting evolution includes fossils, homologous structures, embryology, comparative anatomy, and
molecular biology.

Fossil Evidence

Fossils are preserved remains or traces of ancient organisms. They provide historical evidence showing gradual
changes in organisms over time.

Comparative Anatomy

Structures with similar origins but different functions are called homologous structures. They suggest common
ancestry among organisms.

Embryological Evidence

Embryos of different vertebrates show similarities during early development stages, supporting evolutionary
relationships.

Molecular Evidence

DNA and protein similarities among organisms indicate evolutionary connections and common ancestry.

Importance of Evolution

Evolution helps scientists understand biodiversity, disease resistance, agriculture, and environmental adaptation.

Figure: Simplified Process of Evolution
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Evolution occurs gradually over generations

Major Concepts in Evolution

Concept Explanation

Variation Differences among individuals
Adaptation Features improving survival
Natural Selection Selection of favorable traits
Speciation Formation of new species

Fossils Evidence from ancient organisms

Evolution and Environment

Environmental changes influence evolution because organisms must adapt to survive. Climate, food availability,
predators, and competition affect survival patterns.

Evolution and Extinction

Some organisms become extinct when they fail to adapt to environmental changes. Extinction has occurred
throughout Earth’s history.

Artificial Selection

Humans can influence evolution through selective breeding. Farmers and breeders select organisms with desirable
traits for reproduction.

Evolution in Microorganisms

Bacteria and viruses evolve rapidly because they reproduce quickly. This explains antibiotic resistance and new
disease strains.
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Evolution and Biodiversity

Evolution increases biodiversity by producing different species adapted to various environments.

Summary

Evolution explains the gradual development of living organisms over time. Natural selection, variation, and adaptation
play major roles in evolutionary change. Scientific evidence from fossils, anatomy, embryology, and molecular biology
strongly supports the theory of evolution.

Questions and Answers

What is evolution?

Evolution is the gradual change in organisms over generations.

Who proposed natural selection?

Charles Darwin proposed natural selection.

What are adaptations?

Adaptations are inherited traits that improve survival.

What is speciation?

Speciation is the formation of new species.

Why are fossils important?

Fossils provide evidence of ancient life and evolutionary change.

What causes variation?

Genetic and environmental factors cause variation.

What is natural selection?

It is the survival and reproduction of organisms with favorable traits.

How does evolution increase biodiversity?

It produces different species adapted to various environments.

Study Notes

« Evolution occurs gradually over long periods.

« Natural selection favors beneficial traits.

* Variation exists within populations.

* Fossils provide historical biological evidence.

< Adaptations improve survival and reproduction.
* DNA similarities indicate common ancestry.

» Environmental changes influence evolution.

« Evolution explains biodiversity on Earth.
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