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Natural Selection

Natural selection is a popular theory proposed by Charles Darwin in the 
1850s. The theory suggests that species change over time because 
organisms with traits well suited to their environments have greater 
success surviving and reproducing. Charles Darwin’s theory of evolution by 
natural selection changed the way we understand the diversity of life.

Charles Darwin 
natural selection – theory that organisms with traits that are well suited
to their environment survive and reproduce more successfully

Organisms have inherited characteristics, or traits. Dogs inherit their fur color. Birds inherit their
wingspan. Trees inherit their leaf type. Genes control these traits, and they are passed on to 
offspring by their parents. Some traits help an organism survive, find a mate, protect itself, or find 
food and shelter. Some factors encourage natural selection to take place.

Genetic variation: Differences among individuals within 
the same species are called genetic variation. Beetles in 
the image on the left vary in red and yellow color. Red 
beetles tended to get eaten by birds. Therefore, fewer 
red beetles stayed alive to reproduce. The genetic 
variation in color proved to be favorable to the yellow 
and not favorable to the red beetles. Traits that are more 
favorable to a species are more likely to be passed on 
from generation to generation. This increases the 
species’ chances of survival. There is a 

Overproduction: If a species produces more offspring than the environment can support, many of 
the offspring will not survive into adulthood.

Competition: Since resources such as food, water, and space are limited, offspring must compete 
for the resources to survive. Individuals with a trait that gives them a competitive advantage are 
more likely to reproduce.

In other words, natural selection leads to the predominance of certain traits in a population and the 
suppression of others. When those traits change over time through many generations in response 
to changes in environmental conditions, scientists call that process adaptation. In the example of 
beetle color above, the yellow color trait supported successful survival and reproduction in the new 
environment. Yellow beetles became more common as the red beetles were eaten and became 
less common. That type of adaptation by natural selection is how the distribution of traits in a 
population changes.

cause-and-effect relationship between the variation of traits and the probability that specific 
organisms will be able to survive and reproduce.



Natural Selection

How do you respond to environmental changes? What kind of 
clothing would you need to go sledding on a snowy day? 
Maybe you only ride your bike during certain times of the year. 
What if you moved to a much colder part of the world? You 
would probably need a new set of clothes for the new 
environment. You would probably have to change some of your 
daily routines and activities.

All organisms need to adapt to changes in their environment. 
Sometimes the environment naturally changes, making one trait more favorable than another. But 
sometimes humans can trigger a change. Recall that changes in a species’ appearance or 
behavior over generations are adaptations. The mechanism driving these changes is natural 
selection. Natural selection most often works by taking advantage of genetic variation among 
individuals in a population. Some individuals survive better in particular environmental conditions 
than other individuals of the same species. Those better adapted will survive and will be able to 
produce offspring. They will pass on their traits to the next generation, which improves their 
offspring’s chances of survival. Over time, the characteristics of a whole population change.

Fossils of stickleback fish show evidence of natural selection. 
Stickleback fish have been around for millions of years. 
Sticklebacks have spines on their backs to protect them. However, 
growing spines requires energy and the presence of minerals in 
the water. Comparing ancient fossils to more recent fossils shows 
a decrease in the number of spines. Scientists infer that predators 
were rare in the ancient lakes. Therefore, fish with fewer spines 
survived to reproduce.

Deer Mice Camouflage
Deer mice are widespread and live in a variety of North 
American habitats. They are active at night and eat mostly 
seeds. Predators include snakes, owls, and other raptors. The 
Sand Hills landform in Nebraska was deposited by glaciers 
within the last 10,000 years. The soils of the Sand Hills are much 
lighter than the soils in other parts of the state.

Almost all deer mice living in the Sand Hills are light colored. However, deer mice in the rest of the 
state are dark colored. The light color allows them to blend in with the Sand Hills soil and be less 
visible to predators. A small change in the genetic material of deer mice is responsible for the 
change in color and the successful color adaptation.
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A population of light-colored mice was moved from the Sand Hills to a wooded area with dark soils. 
What do you think would happen to this population after 10,000 years or longer?

Field mustard adapts to drought.
Field mustard is an annual plant that grows wild in many regions of the 
world. It has small yellow flowers and is pollinated by insects. Field 
mustard has to flower and produce seeds to give rise to the next 
generation. Southern California experienced a severe drought between 
2000 and 2004. Plants that flowered earlier reproduced. Those that 
flowered later died without producing seeds. This led to more 
early-flowering field mustard plants. This change in population 
characteristics took only a few generations.

Everyday Life: Adapting to Antibiotics
Natural selection also applies to microorganisms. The discovery of antibiotics in 1928 changed 
human medicine forever. Antibiotics are medicines that kill bacteria. Patients take antibiotics in
order to treat various infections caused by bacteria. However, the overuse and misuse of antibiotics 
have created a problem: some bacterial populations are becoming resistant to antibiotics. In other 
words, the antibiotics do not destroy these bacteria as successfully as they once did.

Bacteria reproduce rapidly. 
Changes in bacterial populations 

can occur much faster than 
changes in other populations.

In any given bacterial population, there may be a few 
individuals that have the trait for antibiotic resistance. 
These are called resistant bacteria. If a person does not 
take antibiotics, the bacteria living in that person’s body 
do not experience antibiotics in their environment. So, 
the few resistant bacteria will not have any advantages 
over nonresistant bacteria and will not reproduce more 
than others. This trait for resistance to antibiotics will not 
be favored and passed to offspring over time. In other 
words, the bacteria population will not adapt to become 
resistant to antibiotics.

Natural Selection
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How do you think scientists discovered that the flowering time of the field mustard had changed?



If a person takes antibiotics, the resistant bacteria will survive and 
reproduce. The nonresistant bacteria will die. If this process 
continues, most of the bacteria population will have the trait for 
antibiotic resistance. If antibiotics are taken rarely, the population will 
not have time to adapt, and the bacteria will die. The more often 
antibiotics are taken, the more chances the bacteria have to adapt 
and develop resistance.

People spray pesticides on crops to kill insects that eat and destroy the crops. However, these 
insects are becoming resistant to the pesticides. Explain how this could happen.

What do you know?
Adaptation by natural selection over several generations is one important process by which species 
change over time in response to changes in environmental conditions. Traits that support 
successful survival and reproduction in the new environment become more common. Those that do 
not become less common. Thus the distribution of traits in a population changes. Take a look at the 
table below. The left column lists examples of environmental changes. For each example, describe 
an adaptation that would help a plant or animal survive. Be creative but accurate; there are many 
possible answers!

Environmental Change Sample Adaptation for a 
Plant

Sample Adaptation for an 
Animal

Persistent 
drought

River 
changing 

course

Air pollution
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