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= The Process of Evolution

iesson © Natural Selection

Grade Seven Science Content Standard. 3.b. Students know the reasoning used by Charles Darwin in reaching his conclusion that natural selection is the

\ mechanism of evolution. Also covers: 3.3, 3.c.

@ Before You Read

On the lines below, write a sentence that explains what you
know about the process of evolution. Read the lesson to
learn about Darwin and the evidence he found for natural
selection.

@ Read to Learn oo,
;

Charles Darwin

Evolution is change over time. Modern scientists refer
to evolution as genetic change in a population over time.
Charles Darwin was the first person to write about and
develop evidence to support evolution.

Charles Darwin was a naturalist, a person who studies
the natural world, including plants, rock formations, and
animals. During a five-year voyage to map the coastline of
South America on the sailing ship H.M.S Beagle, Darwin
made important observations. From his observations,
Darwin developed his theory of evolution, which helps
explain the unity and diversity of life. Darwin’s theory
transformed the natural sciences and serves as the basis of
all biological research today.

What are the Galapagos Islands?
On September 17, 1835, the H.M.S Beagle arrived in the
Galdpagos (guh LAH puh gohs) Islands. These islands are

separated from the mainland of South America by 1000 km.

A map of the voyages of the H.M.S Beagle is shown on the
next page.

Reading Essentials

MAIN (ldea
Charles Darwin developed a
theory of how organisms with

the same ancestors can look and
behave differently over time.

What You'll Learn

B how Darwin found evidence for
natural selection

B the ways organisms adapt to
their environments or perish

e Study Coach

Ask Questions As you

: read this lesson, write down

i any questions you may have

: about the content. Discuss your
i questions with another student
: or your teacher.

B FoLbABLES
: ) Take Notes Make a

: four-door Foldable, as illustrated.
i Record what you learn about

Charles Darwin and his research
i under the tabs.
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Picture This

2. Describe the location of
the Galapagos Islands.

Think it Over

3. Conclude why do you
think the tortoises of the
Galapagos Islands varied
from island to island?
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What were Darwin’s observations?

A map of Darwin’s voyages aboard the H.M.S Beagle is
shown below. Darwin made extensive observations and
detailed notes of the biology and geology of the locations
he visited. Darwin also collected numerous samples to take
home. Some of his most interesting findings were of the
diversity and uniqueness of the organisms he saw, especially
on the Galapagos Islands.

Culpepper Galdpagos
enman  |slands

anta Marra: .Espaﬁ ode

What conclusions did Darwin draw from his

observations?

Many of the turtles, birds, and lizards on the Galdpagos
Islands were similar but not the same as organisms that
Darwin found on the South American mainland. Darwin
reasoned from these observations that perhaps some of the
animals and plants on the Galdpagos originally came from
South America. Then, he reasoned, those plants and animals
evolved over time to be different.

Tortoises Darwin made many interesting observations

of the giant Galdpagos tortoises, or land turtles. He found
tortoises on all of the Galdpagos Islands and nowhere

else that he visited. What was most interesting to Darwin
was that the tortoises varied from island to island in the
Galdpagos. Darwin wondered why all the tortoises were
different from each other even though they lived on islands
only 80 km apart.

Finches The birds called finches that Darwin observed

in the Galdpagos Islands varied from birds he observed in
other parts of the world. Darwin described 13 finch species
that he observed.
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Beak Size and Shape Darwin was impressed by the

diversity of finches on the different islands. He was most . Academic Vocabulary
fascinated by the diversity of beak size and shape in the . diverse (di VURS) (ad)) having

finches. Darwin observed beak sizes that ranged from small : istinctvariety

to large. Each beak type was suited for eating a particular
food. For example, the large ground finch Darwin described
has a large beak that is well suited for cracking open large
seeds on the ground. The small tree finch Darwin observed
has a long and narrow beak that is best suited for catching
insects in the trees. Darwin would later explain that if
individuals from an ancestral species of finches in South
America were separated for a long enough period of time,
the future generations or descendants on the different islands
might look and behave differently. Study the illustration
below to see some of the variations Darwin observed in
finches’ beaks. Notice how the beak size and shape is related
to the kind of food the finch eats and where it must go to
get its food.

. Picture This
. 4. ldentify Circle the
finch whose beak is built

Tool-using Plant-eating for digging its food from
finch finch : between the thorns of
a cactus.

Seed-eating
finch

Cactus-eating Insect-eating
finch finch

Selective Breeding Humans have been breeding plants and
animals for thousands of years. In plants the goal of breeding
might be to get the largest fruit, the best tasting fruit, the
tallest plant, or the prettiest flower. In animals, farmers
want the largest hog, the fastest horse, or the cow with the :
most milk. When a plant or an animal is bred to get specific :
characteristics, it is known as selective breeding. Selective :
breeding does not lead to a new species. The organism is

s : . . the expected result from
still able to breed with other members of its species. For selective breeding? (Circle
example, dogs have been bred for many special features, such your answer.)
as size and fur length. But dogs are still able to breed with the : a. anew species
animal from which they originated—the wolf. [ b. specific characteristics

5. Determine What is
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6. Explain How does a
trait become part of a
population?

7. State Which organisms
have a better chance to
survive?
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Darwin’s Theory of Natural Selection

Darwin and other scientists realized that organisms
with traits that allowed them to survive under particular
environmental conditions produced more offspring than
those organisms without those traits. The traits that allow a
species to survive will become very common in that species.

Why is genetic variation necessary in evolution?
Recall that traits are passed on by the genes each parent
provides to its offspring. Sometimes changes occur in the genes
and new traits are created. If the inherited trait is harmful,
the offspring might die. If the inherited trait is helpful, the
offspring might survive long enough to reproduce. With time,
the helpful trait will become common in many populations of
the species. This genetic variation is necessary for evolution to
occur. But, survival depends on other factors as well. [

How does the “struggle to survive” influence
natural selection?

One influence on Darwin’s writing was a the work of a
fellow scientist named Thomas Malthus. Malthus presented
the argument that if the human population were to
continue to grow without limits, humans would eventually
run out of food and space. If their population grew too
large, humans would be faced with a “struggle to survive.”

Darwin had noticed that animals often produce more
offspring than could survive. Limited resources, such as
food, water, and habitat, allowed only some individuals to
survive. Darwin decided that this was a natural process that
selected whether an organism could survive. He called this
process natural selection.

How do environmental factors influence

natural selection?

Darwin’s next step was to find out how the organism
was selected. He reasoned that an organism that was better
prepared to get food or protect its space would be better
able to survive. Different habitats can put pressure on
animals to survive as well. Darwin suggested that those
organisms best prepared for living in specific habitats would
survive and be most able to reproduce. Offspring would also
be able to survive any changes to their habitat. With enough
time, being able to adapt to change could explain the large
number of species on Earth today. [
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