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Natural Selection   
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8.3  Charles Darwin

How has life on Earth changed over time? For example, how did we get from tiny, primitive cells to 
humans, hippos, redwoods, and all the amazing diversity of life on Earth today? 

For thousands of years, people believed that life on Earth did not change. They believed that Earth 
had always had the same species—and always would. Then fossils were discovered in Earth’s rocks, 
and people began to wonder. Fossils suggested that the kinds of species living on Earth changed over 
time—old species disappeared, and new species appeared. Also interesting was that fossil organisms 
sometimes showed a distinct resemblance to modern species, as you can see in the fossil horse in Figure 
8.7. Could some fossils actually be the ancestors of modern species?

French naturalist Jean-Baptiste Lamarck 
(1744–1829) was one of the first to argue 
that this was the case. Lamarck believed 
that modern species were descended from 
ancestors that had evolved—changed over 
time—to become better adapted to the 
environments they lived in. 

According to Lamarck, organisms acquired new characteristics during their lifetimes and then passed 
these characteristics to their offspring. For example, ancestral giraffes stretched their necks to grab the 
high leaves on a tree, and their necks became longer. These giraffes then passed these longer necks to 
their offspring. The offspring reached for even higher leaves, stretching their necks even further, and so 
on (Figure 8.8a). Lamarck’s theory for how change occurs, called the inheritance of acquired characteristics, 
proved to be incorrect: Organisms cannot pass characteristics acquired during their lifetimes to their 
offspring because these acquired characteristics are not genetic. However, Lamarck’s fierce support for 
the idea that organisms evolve set the stage for Charles Darwin.

FIGURE 8.7 

Could fossils be the ancestors of modern 
species? This fossil, found in Germany, is 
about 50 million years old. It has a clear 
resemblance to a horse, yet as a mature 
adult it is only the size of a fox. 
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English naturalist Charles Darwin (1809–
1882), shown in Figure 8.9, set forth his 
theory of evolution in his book The Origin 
of Species by Means of Natural Selection, 
published in 1859. Darwin proposed 
that evolution—inherited changes in 
populations of organisms over time—had 
produced all the living forms on Earth. 

Darwin’s theory of evolution grew out of the observations he made 
aboard the H.M.S. Beagle, which sailed around South America from 
1831 to 1836. As the ship’s official naturalist, Darwin studied South 
American species, collecting large numbers of plants, animals, and 
fossils. While on the Beagle, Darwin collected 1,529 alcohol-preserved 
specimens and 3,907 skins, bones, and dried specimens. He also 
recorded 2,000 pages of notes on plants, animals, and geology. 

Darwin became increasingly intrigued by the question of how species 
got to be the way they were. He was particularly struck by the living 
things he encountered on the Galápagos Islands, 950 kilometers 
from the South American continent. Darwin took particular note of 
the approximately 13 species of Galápagos finches—now known as 
Darwin’s finches. Darwin’s finches showed remarkable variation in the 
size and shape of their beaks, with each beak being suited to, and used 
for, a different diet (Figure 8.10). How had the beaks of these finches 
come to differ in this way? Darwin wrote, “Seeing this gradation and 
diversity of structure in one small, intimately related group of birds, 
one might really fancy that from an original paucity of birds in this 
archipelago, one species had been taken and modified for different 
ends.” (From Charles Darwin, The Voyage of the Beagle, 1909.) 

FIGURE 8.8
a) Lamarck believed that organisms ac-
quired new characteristics during their 
lifetimes and passed these characteristics 
to their offspring. (b) In his theory of evo-
lution by natural selection, Darwin argued 
that organisms with advantageous traits 
left more offspring than organisms with 
other traits. As a result, advantageous traits 
became more common in a population.

FIGURE 8.9 
Charles Darwin developed the 
theory of evolution by natural 
selection. 
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Darwin was also inspired by the work of two of his contemporaries, Charles Lyell and Thomas Malthus. Lyell, 
a geologist, argued that Earth’s geological features were created not by major catastrophic events—the 
favored theory of the time—but by gradual processes that produced their effects over long time periods. 
For example, the formation of a deep canyon did not require a cataclysmic flood but could result from a 
river’s slow erosion of rock over millennia. Darwin realized this could be true for organisms as well: The 
accumulation of gradual changes over long periods could produce all the diversity of living organisms on 
Earth as well as all their remarkable features. 

The economist Thomas Malthus was a second important influence for Darwin, and the one who led Darwin 
to his great idea on how evolutionary change happened. Malthus observed that human populations grow 
much faster than available food supplies, and he concluded, with despair, that famine was an inevitable 
feature of human existence. Darwin applied Malthus’s idea to the natural world and argued that, because 
there are not enough resources for all organisms to survive and to reproduce as much as they can, living 
organisms are involved in an intense “struggle for existence.” As a result, organisms with advantageous traits 
leave more offspring than organisms with other traits, causing populations to change over time. To go back 
to the giraffe’s long neck: Darwin argued that ancestral giraffes with longer necks were better at reaching 
the high leaves on trees. Because longer-necked giraffes got more food, they were able to survive and leave 
more offspring than ancestral giraffes with shorter necks. This happened repeatedly over generations. Over 
time, there were more longer-necked giraffes in the giraffe population (Figure 8.8b). This process, which 
Darwin called natural selection, has been found to be the major driving force behind evolution. 

READING CHECK

1. If Lamarck had been correct and evolutionary change occurred through the inheritance of 
acquired characteristics, what trait might a bodybuilder pass to his offspring? 

2. Many animals that live in the Arctic, such as Arctic hares, have white fur. How could natural 
selection explain the evolution of their white fur color? 

FIGURE 8.10 

The finches Darwin saw on the Galápagos Islands—now called Darwin’s finches—show remarkable variation 
in the size and shape of their beaks. Each is suited to a different diet. (a) The cactus finch has a pointy beak 
that it uses to eat cactus pulp and flowers. (b) The large ground finch has a blunt, powerful beak that it uses 
to crack seeds. (c) The woodpecker finch has a woodpecker-like beak that it uses to drill holes in wood. It 
then uses a cactus spine to pry out insects. 
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CHECK YOUR ANSWERS 

1. If Lamarck were correct, the bodybuilder’s children would inherit the increased muscle mass that the 
bodybuilder had acquired over a lifetime of weightlifting. Because Lamarck’s theory turned out to be 
incorrect, however, the children will have to do their own bodybuilding. 

2. Animals that were harder to see in their snowy environments had an advantageous trait—predators 
were less likely to spot them. Arctic hares with whiter fur were more likely to survive to adulthood, 
reproduce, and leave offspring. These offspring would also have inherited whiter fur. As a result, whiter 
fur became more common in the Arctic hare population. Over many generations, natural selection 
produced a white coat that matches the Arctic snow. 

Read more about Darwin’s voyage on the Beagle at: 

https://www.amnh.org/exhibitions/darwin/a-trip-around-the-world

https://www.amnh.org/exhibitions/darwin/a-trip-around-the-world

