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Big Ideas 

◦ Concept 4-2A  The scientific theory of evolution explains how life on Earth changes over time through changes in 
the genes of populations. 

◦ Concept 4-2B  Populations evolve when genes mutate and give some individuals genetic traits that enhance 
their abilities to survive and to produce offspring with these traits (natural selection). 

Biological Evolution by Natural Selection Explains How Life Changes Over Time 

◦ What we know about the history of Earth comes from fossils. 

◦ The entire body of evidence gathered using fossils and coring is called the fossil record. The fossil record is 
uneven and incomplete…the fossils found so far represent only 1% of all species that ever lived. 

◦ How did we end up with the amazing diversity of life on Earth? 

◦ Biological Evolution!  

◦ Biological Evolution is the process whereby Earth’s life changes over time through changes in the genetic 
characteristics of populations. 

◦ According to the theory of evolution, all species descended from earlier, ancestral species. In other words, life 
comes from life. 
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Evolution by Natural Selection Works through Mutations and Adaptations 

◦ The process of biological evolution by natural selection involves changes in a POPULATION’S genetic makeup 
through successive generations.  

◦ POPULATIONS – NOT INDIVIDUALS – EVOLVE BY BECOMING GENETICALLY DIFFERENT. 

◦ The first step is the development of variety in genetic makeup. Variety occurs through mutations or random 
changes in the DNA molecules of a gene in any cell that can be inherited by offspring. 

◦ Most mutations happen when DNA is copied as cells replicate. 

◦ Mutations can happen in any cell, but only those taking place in reproductive cells are passed on to offspring. 

◦ Sometimes mutations can result in new genetic traits, called heritable traits. These traits can be passed from 
one generation to the next. 

◦ This is how populations develop differences among individuals including genetic variability. 

◦ The next step in biological evolution is natural selection, in which environmental conditions favor some 
individuals over others. 

◦ The favored individuals possess heritable traits that give them an advantage. 

◦ These heritable traits are called adaptations or adaptive traits.  

◦ These traits improve the ability of an individual organism to survive and reproduce at a higher rate than other 
individuals in that population. 



◦ For natural selection to occur, the heritable trait must also lead to differential reproduction, which enables 
individuals with the trait to produce offspring than other member of the population to produce. 

◦ Ex: Wolves and Fur 

◦ Natural selection explains how populations adapt to changes in environmental conditions. 

◦ Genetic resistance is the ability of one or more organisms in a population to tolerate a chemical designed to kill 
it. Ex: Antibiotic resistance 

◦ Summary of biological evolution by natural selection: 

◦ Genes mutate, individuals are selected, and populations evolve such that they are better adapted to 
survive and reproduce under existing environmental conditions. 
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How Did Humans Become Such a Powerful Species? 

◦ Evolutionary biologists attribute our success to 3 adaptations: 

◦ Strong opposable thumbs that allowed us to grip and use tools better than the few other animals that 
have thumbs could do. 

◦ An ability to walk upright, which gave us agility and freed up our hands for many uses. 

◦ A complex brain, which allowed us to develop many skills, including the ability to use speech to transmit 
complex ideas. 

◦ These adaptations have helped us to develop tools, weapons, protective devices, and technologies that 
extend our limited senses of sight, hearing, and smell and make up for some of our deficiencies. 

◦ Hopefully our brain will enable us to live more sustainability! 

Adaptation Through Natural Selection Has Limits 

◦ Will humans be able to adapt to increased air pollution and UV radiation? 

◦ No! 

◦ First, a change in environmental conditions can lead to such an adaptation only for genetic traits already present 
in a population’s gene pool or for traits resulting from mutations, which occur randomly. 

◦ Second, even if a beneficial heritable trait is present in a population, the population’s ability to adapt may be 
limited by its reproductive capacity. Humans reproduce SLOWLY! 

Three Common Myths About Evolution Through Natural Selection 

1. “Survival of the fittest” means “survival of the strongest.”  Fitness is a measure of reproductive success, not 
strength. 

2. Organisms develop certain traits because they “need” them.  

3. Evolution by natural selection involves some grand plan of nature in which organisms become perfectly adapted.  
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