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 The British naturalist Charles Darwin, who lived from 
1809 to 1882, developed a theory of evolution that scientists still 
use. Many things influenced Darwin during his life. One was his 
experience as a naturalist on a five-year voyage during which he 
observed unique and diverse organisms on the Galapagos 
Islands and around the world. Another influence was a book 
written by Darwin’s friend, the geologist Charles Lyell. In his 
book, Lyell promoted a hypothesis, first developed by James 
Hutton, suggesting that natural forces existing in the past were 
the same as those that exist today. This view, called 
uniformitarianism, maintains that geological forces produced 
changes on Earth in the past, and it predicts that those same 
forces will continue to produce changes in the future. 
 This caused Darwin to ask the following questions: If 
Earth has had a long history of change, what was it like before now? Could it have supported the 
Diversity of life it has now? What other forms of life might have lived before now? Darwin 
reviewed existing data recorded by other scientists and made numerous observations around the 
world as he formulated his answers to these questions.  
 
  
 
 
 
 
 

 
 

 
 
 
The Theory of Natural Selection 
 On the basis of his extensive research, Darwin published a book in 1859 titled The Origin of 
Species. Darwin’s theory stated that new forms of life are produced by means of natural selection, 
the survival and reproduction of organisms that are best suited to their environment. Natural 
selection occurs because some members of a population or species have physical or behavioral 
characteristics that enable them to survive and to produce more offspring than others. Because 
offspring tend to inherit the characteristics of their parents, certain characteristics become more 
common in succeeding generations. Characteristics that increase the chances that an organism 
will survive and reproduce in its particular environment are called adaptations. Figures (a) and 
(b). 
 Darwin based his theory on several major observations, including the work of other 
scholars such as the economist Thomas Malthus. Malthus proposed that the number of organisms 
in any species or population tends to increase from generation to generations in a geometric 
progression, but the food supply increases in an arithmetic progression. Graph A. 

A theory is an explanation of 
natural processes supported by 
a large body of scientific 
evidence obtained from many 
different investigations and 
observations. The theory of 
evolution explains observations 
about how organisms change 
over time and predicts that 
there should be observable 
differences between modern 
organisms and fossils found in 
rocks, as well as similarities. 
A hypothesis is an explanation 
or prediction that is testable 
through experimentation or 
observation. 

Two very different examples of protective adaptations. Compare the appearance of the winter flounder (a) and 
the red and blue poison-arrow frog (b) in terms of being well-adapted. 

Figure a Figure b 



If humans, for example, continued to reproduce at the same 
rate, they would eventually outstrip the food supply.  
 Darwin realized that not all organisms live long 
enough to reproduce because of limited resources, such 
as food, water, and other environmental factors. This  
difference in survival among members of populations has 
kept those populations in check. Darwin realized that 
competition for survival could be a powerful force in the 
evolution of species. Some organisms survive the 
competition; others do not. 
 Darwin also observed that naturally occurring 
variations, or small differences occur within populations. 
On the Galapagos Islands some members of the same finch 
species have short, thick beaks while others have longer 
thinner beaks. On the basis of these observations, Darwin  
concluded that some variations would help members of a 
species survive in a particular environment, whereas other variations would not be helpful. His 
theory proposes that natural selection tends to eliminate those 
organisms with variations that are not advantageous. For example, 
scientists have observed that during drought Galapagos finches with 
long, thin beaks tend to be at a disadvantage because they cannot 
crack the tough seeds that are plentiful under those conditions. 
 Darwin’s theory suggests a number of predictions. For 
example, if organisms with favorable variations are most likely to 
survive and reproduce, then those organisms with unfavorable 

variations would be less successful at reproduction and would, 
therefore, die out. Because variations can be inherited, the 
favorable variations – adaptations – would accumulate through 
time.  And, if organisms with those favorable variations become so 
different from members of the original species that they can no longer reproduce together, then a 
new species may have evolved. 

 
 
 
 
 
 
 
 

 
Extensive fieldwork and experimentation have supported Darwin’s theory of natural selection as a 
mechanism for evolution. For example, scientists studying fossils predicted that they would find 
fossils that represented intermediate forms between living organisms and fossils discovered in the 
older layers of Earth. This prediction has been confirmed in an overwhelming number of cases by 
scientists all over the world who have discovered fossils of organisms such as birdlike reptiles and 
dog-sized horses. 
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Graph A: Geometric and Arithmetic Increase 

Notice the shape of the beak on this cactus 
finch. Under what conditions might a long, 
thin beak be advantageous? 

Evolution of a new species: 
Cotton bollworms (left) and 
tobacco budworms (right) 
were once the same species. 
Differences evolved in the 
structure of their sex organs 
that now prevent mating 
between the two groups. 


