
Have you ever wondered why zebras have stripes? 
Maybe you’ve asked yourself why ducks have flat bills 
but hummingbirds have pointed beaks? You might be 
surprised to learn that there’s a scientific theory that 
answers both these questions. It’s called Natural Selec-
tion.
Charles Darwin introduced the theory of Natural Se-
lection in 1859. At that time, scientists were aware that 
animals were changing over time, they just didn’t know 
how. They had found fossils of animals that didn’t 
look quite like animals today. They’d also found fossils 
that looked nothing like animals today. Darwin’s new 
theory answered the questions of why and how these 
changes were happening.
So what is Natural Selection? It’s the multi-step process 
that enables a species to change over time. We call this 
change in a group over long periods of time evolution. 
We can demonstrate it with any species, so let’s start 
with mice. 
A dozen mice living in a wheat field can give birth to 
hundreds of baby mice faster 
than the field could begin 
growing more wheat for them 
to eat. Darwin knew this abil-
ity to reproduce more quickly 
than their food source was 
true of all species. He also 
observed that there are differ-
ences, or variations, between 
the offspring of all animals. 
Think of your brother or 
sister. You may have the same 

parents, but are you exactly the same? Of course not.
Some mice in the field are born bigger or smaller, 
some are brown while others are gray, black or tan. 
As the mice compete for food and avoid predators, 
their differences play a role in whether they survive to 
adulthood or not. And in Natural Selection, surviving 
to adulthood and reproducing your own generation of 
baby mice is all that counts. We call that “fitness.” 
Maybe you’ve heard the expression, “survival of the 
fittest” and thought it meant the person who is most fit 
survives longest. What it really means is the mouse in 
our field whose variations make him or her best suited 
to survive to become a parent is the mouse whose 
genes “survive” by being passed onto the next genera-
tion of mice. 
So what kinds of traits would make a mouse in a field 
better able to live long enough to have babies? Fur 
color might be one factor. A tan mouse might blend in 
more easily with the 
wheat than a gray or 
black mouse. A tan 
mouse might have 
a survival advan-
tage because hawks 
and snakes can’t see 
him as easily. While 
his black or white 
siblings get carried 
away and eaten, he 
survives and be-
comes a father. His 
tan color is what we 

Species: A group of the same 
type of animals. There are 
different ways of deciding on 
how to group animals into 
species. Generally, members 
of the same species can 
reproduce with one another 
and create another genera-
tion that can also reproduce. 
But members of two different 
species usually cannot.
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call a “favorable trait” because it helps him be more 
“fit” for his environment. Over time, as this trait also 
helps his children and grandchildren evade predators, 
we would expect the population of mice in that field 
to have a higher number of tan members as those tan 
genes keep getting put back into the gene pool of that 
field more often than other colors.

And what about the 
white mice? If their 
fur causes them to 
get eaten, we would 
expect each generation 
of mice to have fewer 
white members. This is 
because the gene that 
causes a white fur vari-
ation isn’t being passed 
on to baby mice as 
often as the tan genes. 
The white variation is 
being “weeded out” by 
natural selection.
Let’s imagine that one 
day, half our brown, 
black, tan and white 
field mice are scooped 
up and taken to a city 
miles away. Would 
being tan still be an 
advantage? Or would 
being grey to blend in 
with the sidewalks be 
a more favorable trait? 
What about being 

able to live on foods besides wheat? Or being better 
at climbing to stay away from cats? Do you see how a 
change in the environment can change which traits are 
favorable?
Just as environment plays a big part in how Natural 
Selection works, so does isolation. Let’s imagine now 
that we left these two populations—the field mice and 
city mice—alone for thousands of generations. Each 

population would continue to pass genes to their off-
spring but their two gene pools would never again mix. 
Would the city mice still look like the field mice? Or 
would their different environments have changed how 
they evolved over time? 
Here’s where it gets really interesting. If those city mice 
changed enough, we might not even call them both 
mice any longer. Each environment’s specific foods, 
dangers, and predators would favor different traits. 
So different genes would survive and become more 
common in each generation. Eventually, our city mice 
might change so much from their field mice ancestors 
that we might decide they are a new kind of species. 
But what if the mice we dropped off in the city couldn’t 
adapt quickly enough to their change in environment? 
They would die, either killed by predators they didn’t 
know how to avoid or starve to death when they 
couldn’t find a new source of food. If they died before 
they could reproduce, there would eventually be no 
city mice left. When this happens to an entire species, 
we call it extinction. Can you think of any extinct 
species?
Now that you know how Natural Selection works, do 
you have some new ideas how zebras may have “earned 
their stripes?” Or why fish-eating birds might have 
different beaks than nectar-eating birds? 

  

The mouse at left is well adapted to 
the field. He’s wheat-colored and small 
enough to climb a stalk of wheat. The 
other mice are better adapted for their 
environment. What pressures do you 
think shaped their adaptation?

Science in Depth: The theory of Natural Selection touches on many 
other sciences and even current events. An understanding of how 
species and environment are interlinked helps give students a foun-
dation for studies in ecological conservation, while an introduction 
genetics is foundational for further studies in animal and human 
biology. Finally, understanding the mechanism that drives evolution 
and being able to describe it will help students participate more 
meaningfully in the conversation about what evolution is—and what 
it isn’t.

As each color of mouse survives long 
enough to reproduce, they pass on 
their genes. Notice how more tan mice 
surviving causes the overall percent-
age of tan mice to increase while the 
genes for white and black fur become 
less common. 
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