WHAT DID PEOPLE ALREADY KNOW?
People were unsure why there were different animals and plants on Earth. Some people thought that animals and plants
had developed from other living things that were no longer alive (evolution). Fossils provided evidence for this.

WHAT DID THE SCIENTIST NOTICE?
Darwin noticed that the finches on the different Galapagos Islands had different beak types.

CHARLES DARWIN

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?
Why did the birds on the different islands have different beak shapes?

WHAT DID THE SCIENTIST DO?
Darwin did not do any physical experiments, but his ‘thought experiments’ helped
him to explain how the finches had developed (evolved) different beaks

WHAT WOULD YOU DO NEXT?

WHAT DID THE SCIENTIST
FIND OUT?

WHAT DID OTHER SCIENTISTS
DO NEXT?

Darwin suggested that living things had
evolved by a process of ‘natural selection’

• Charles Lyell suggested that the Earth was much older than
people thought, which gave time for evolution to occur.
• Gregor Mendel’s experiments helped identify the gene.
• The human genome project identified all our genes.
• Research has been carried out into how genes are involved
in human development (including genetic diseases.)

Jean-Baptiste Lamarck was one
of the first publicly to propose
a theory for how changes in
organisms had taken place.
He agreed that fossils provided
evidence that life on Earth had
changed. Lamarck believed
that these changes were due to
the use or disuse of particular
organs. For example, the
offspring of horse-like creatures
had long necks because they
had been straining to reach
food high up.

1822–1884

1797–1875

Sir Charles Lyell suggested
that natural processes
such as volcanoes and
earthquakes had already
previously shaped the
Earth. Because of this, he
proposed that the Earth
had changed gradually
and therefore was much,
much older than had
previously been thought.
This gave time for natural
selection to occur.

Alfred Wallace and Charles Darwin separately
put forward similar theories to explain the
process of evolution (through natural selection),
recognising that, if an animal or plant had a
particular feature that helped it to survive, then
it was more likely to reproduce and pass on
that trait to its offspring. With enough time, this
process could produce new body parts and,
eventually, species. However, neither could
provide an explanation for how the features
were passed on from parent to offspring.

Gregor Mendel ‘s pea
experiments helped to explain
how features are inherited.
His models explained why
offspring looked similar, but not
identical, to their parents. This
gave reasons for variety within
a species, which is needed for
natural selection to occur. His
work paved the way for the
discovery of genes.

1940s–1950s

Based on his observations
that sea levels were
dropping, Benoît de
Maillet believed that the
Earth had once been
completely covered
in water. From this, he
suggested that life had
developed from simple
to more complex forms.
His suggestions were
controversial, as he
suggested that these
changes occurred
naturally and without the
influence of a god.

1850s

1769–1832
Georges Louis
Leclerc Buffon
thought that the
world was 75,000
years old. This
was much older
than most people
thought.

1744–1829

1656–1738

BEFORE 1700s

Many believed that fossils
were made by the rocks
themselves and that
they had never been
living animals or plants
- explanations relied on
folktales or mythologies.

1707–1788

1666
A TIMELINE FOR UNDERSTANDING EVOLUTION

Nicholas Steno suggested that the fossilised
shark teeth he found were similar to those
of living sharks and therefore had not been
made by the rocks. He stated that fossils
were formed because all rocks had once
been liquids floating on the surface of the
planet, which trapped animals before they
hardened.

Georges Cuvier was one
of the world’s experts
on animal anatomy. He
disproved Lamarck’s
theory by showing that
the offspring of mice who
had had their tails cut off
still inherited a tail. He used
fossil evidence to show
how there had previously
been different forms of
elephants that were no
longer in existence. He
suggested that they had
become extinct due to
large-scale catastrophes
such as floods.

Ernst Mayr proposed
a model that explained
how one species could
develop from another,
suggesting that, if a
species split into separate
groups (maybe by a
new river forming in the
middle of their habitat),
each group would
develop differently by
natural selection.

Many believed that fossils
were just rocks and that
they had not ever been
living things.

What did De Maillet
say about how life
had developed?
De Maillet thought that
life had developed from
simple to more complex
forms.

Why was this
controversial?
This was controversial
because he thought that
these changes occurred
naturally and without the
influence of a god.

Lamarck was one of the first
people to suggest how changes
in living things had taken place.
He also thought that fossils
showed life on Earth had
changed. Lamarck believed
that these changes were due to
animals using or not using parts
of their bodies and that these
traits were passed on to their
babies. For example, If a horse
stretched its neck for a long
time to reach food its babies
would be born with long necks.

1822–1884

1797–1875

1769–1832

What were Lamarck’s
thoughts?

He thought that
volcanoes, earthquakes
and floods had helped
mould the Earth. He
suggested that because
of this, the Earth had
changed very slowly and
was much, much older
than people thought.

Why was the Earth
being very, very old
important?
This gave enough time for
lots of changes to happen
to animals and plants.

What did Wallace and Darwin suggest?
They both gave very similar reasons for how
animals and plants had changed (which Darwin
called natural selection). They noticed that if an
animal or plant had a particular feature which
helped it to survive, then it was more likely to
have babies. These babies were more likely to
have this feature. With enough time this process
could produce new body adaptations and
eventually species.

What could their ideas not explain?
They could not explain how the features were
passed on from parent to baby.

What did Mendel’s work show?
Mendel ‘s experiments with peas
showed how features are passed on
from parent to baby (inherited). He
explained why babies were similar but
not the same as their parents.

Why was Mendel’s work
important?
Without his work we may not have
discovered the gene

1940s–1950s

What did people
think fossils were?

1656–1738

BEFORE 1700s

He thought animals became fossils when
liquid rock became hard.

Buffon thought that the
world was 75,000 years old.
This was much older than
most people thought.

Cuvier showed that if mice
had their tails chopped
off, their babies would still
be born with tails. He also
found fossils of elephant
species which were no
longer alive. He suggested
that they had died out
(become extinct) due to
events such as floods and
volcanoes.

1850s

How did Steno say fossils
were formed?

What did Buffon say
about the age of the
Earth?

1744–1829

Nicholas Steno thought that fossils of shark
teeth were like those of living sharks and
therefore had not been made by the rocks.

1707–1788

1666
A TIMELINE FOR UNDERSTANDING EVOLUTION

Why was finding fossils of shark
teeth important?

How were Lamarck’s
ideas shown to be
wrong?

How did Lyell think
the Earth had been
shaped?

How might one species
develop from another?
Mayr explained how one type
of animal or plant (species)
could develop from another.
He suggested that if a
species became split (maybe
by a new river forming in
the middle of where they
lived) that each group would
change differently.

1822–1884

1797–1875

What did Mendel’s
work show?

What did Wallace and Darwin suggest?

What could their ideas not explain?

1940s–1950s

Why was this
controversial?

What did Lamarck say
about how animals had
changed?

Why was the Earth
being very, very old
so important?

Why was Mendel’s
work important?

1850s

What did De Maillet
say about how life
had developed?

1769–1832

What did Buffon say
about the age of the
Earth?

1744–1829

What did people
think fossils were?

1656–1738

BEFORE 1700s

How did Steno say fossils
were formed?

1707–1788

1666
A TIMELINE FOR UNDERSTANDING EVOLUTION

Why was finding fossilised sharks’
teeth important?

How did Cuvier
show that Lamark
was wrong?

How did Lyell think
the Earth had been
shaped?

How might one species
develop from another?

MATCH THE BIRD’S BEAK WITH THE FOOD IT EATS

DARWIN – ACTIVITY 1

Can you explain why the beak is suited to help the animal eat its food?

GOLDEN EAGLE

CURLEW

GOLDFINCH

BARN OWL

RABBITS, HARES AND SMALL BIRDS

WORMS, SHRIMP AND CRABS

SMALL SEEDS

MICE, VOLES AND SHREWS

MATCH THE BIRD’S BEAK WITH THE FOOD IT EATS

DARWIN – ACTIVITY 1

Can you explain why the beak is suited to help the animal eat its food?

SWALLOW

CROSSBILL

PALM COCKATOO

HUMMINGBIRD

SMALL FLYING INSECTS

SEEDS FOUND IN FIR CONES

NUTS AND FRUITS

NECTAR, TREE SAP AND INSECTS

THE EVOLUTION
OF EVOLUTION
We are going to learn about Charles Darwin and his
explanation for how animals and plants have evolved.
We will be looking at finches’ beaks to discover how
these helped Darwin to develop this explanation.
We will be designing animals with particular features
to survive on a make-believe planet.

VOCABULARY
ORGANISM
EVOLUTION
NATURAL SELECTION
SPECIES
REPRODUCTION

OFFSPRING
ADAPTATION
GENE
FOSSILS

WHAT DID PEOPLE ALREADY KNOW?
Many people believed that all life on
Earth had been created by a god.
Some scientists looked at fossils and
wondered why these organisms were
no longer around. They thought that the
fossilised animals and plants had died
out or developed into the animals and
plants that are around today.
Nobody could provide a very good
explanation how this might have
happened.

WHAT DID THE SCIENTIST NOTICE?
Darwin believed that fossils provided evidence that
many years ago, life was not as it is now. He also
thought that the fossils were once animals and
plants that had either died out or developed into
the organisms that are alive today.
It was his famous trip to the Galapagos Islands
that inspired him to put forward a process that
explained how life could develop from one form
to another.

He noticed that the finches living
on different islands had different beaks.

THE FINCHES THAT DARWIN FOUND

LOOK AT THE PICTURES OF THESE BIRDS’ BEAKS.
CAN YOU MATCH THE BEAK TO THE FOOD THAT A BIRD EATS?
CAN YOU EXPLAIN WHY YOU HAVE MADE THESE CHOICES?

AND THESE ARE THE ANSWERS…

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?

Darwin wondered why the finches living
on the islands were similar but unique
to each island.
Why do you think this might have been?

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?

Why did the birds on the different islands
have different beak shapes?

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?

Darwin suggested that they had all
developed (evolved) from one similar group
of finches that were no longer alive. He
proposed that these finches had lived on one
big island before it had become separated
into the smaller islands that he had seen.
He needed to work out how this had
happened though.

WHAT DID THE SCIENTIST DO? WHAT WILL YOU DO?

Darwin’s theory of Natural Selection
The toothpick, spoon and tweezers represent the variety of beaks within the
original finch species. The food represents the types of food available on the island.

How much food can you put in your cup (stomach) in 30 seconds?
Which types of birds got enough food and gave them the opportunity
to have babies (reproduce)?
What types of beaks are their babies (offspring) likely to have?

Some beaks are better suited for feeding on particular foods

Over time the original island split into smaller islands. Each new island
had a different climate and only certain foods could be found on each one.

Island A

Island B

Island C

Now repeat the previous activity
but place only one food type on each island

WHAT DID THE SCIENTIST FIND OUT? WHAT DID YOU FIND OUT?

Which types of birds could eat enough food to
survive and have the opportunity to reproduce?
What type of beaks will their babies have?
Was this the same for each island?
Were the results different for the different islands?

How does this help to explain why Darwin
found different finches on the different islands?

WHAT DID THE SCIENTIST FIND OUT? WHAT DID YOU FIND OUT?
Darwin proposed that the finch in the middle was the first type
of finch and that other finches evolved from this type (over
a very long period of time) after the islands had separated.
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WELCOME TO PLANET LAMINASLAYO

THE PLANET IS DIVIDED INTO 3 MAIN HABITATS:

1. Forest covered in trees

2. Large lakes

3. Mountains

The forest area is hot and wet. It has a wide variety of fruits,
berries and nuts. It also contains small rodents and large
snakes which could provide a good food source. Scattered
amongst the trees are small pools of water. Most of the
trees are covered in poisonous climbing plants. Coming
into contact with these could cause death.

The lakes contain a wide range of fish and other
edible invertebrates. Carnivorous jumping fish also
live here. They are adapted to catching any animals
which come close to the lake.

The mountains are covered in small bushes which
have tough leaves. These are edible but their
roots, which grow deep into the ground, are far
more nutritious. These bushes produce berries for
a short part of the year. There are also a range of
insects which live on these bushes. For much of
the year the mountains are covered in a thin layer
of snow. Sometimes predatory owl-like creatures
come into the area looking for food.

YOUR TASK IS TO DESIGN AN ANIMAL SPECIES THAT HAS SPECIFIC
ADAPTATIONS WHICH ALLOW IT TO SURVIVE ON PLANET LAMINASLAYO.
YOU WILL BE TOLD WHETHER YOUR ANIMAL LIVES IN THE FOREST,
LAKES OR THE MOUNTAINS.

Features that you must think about:
A. Your animal must not be bigger than 20cm
B. What does it eat?
C. How it will catch/trap its food?
D. How will it get its water?
E. How will your animal keep warm or cool?
F. How will your animal stop itself from being eaten.
G. How will it find a mate?

DISASTER: A METEORITE HITS PLANET LAMINASLAYO

1. I t throws dust into the
sky which blocks out some
of the light causing ‘global
dimming’.

2. It has a huge effect on the
climate. There is much less
rain, and most of the oceans
dry up. All of the planet
becomes a bit colder.

3. As some of the dust settles,
it kills off most of the
poisonous climbing plants
in the forest.

CONSIDER YOUR ANIMAL SPECIES:

Do you think they will survive in this new environment?
Why do you think this?
Will the species become extinct?
Why do you think this?
How might your species change (evolve) over time?

Points to consider:
You cannot add new features to your animal.
Identify how the existing features might develop, due to natural
selection, over a long period of time.
How might your animal appear or behave in the future?

THIS WAS NOT THE END OF THE JOURNEY.
WHAT DID OTHER SCIENTISTS DO NEXT?

Gregor Mendel grew peas. His experiments
helped to explain how features are inherited and
why we are similar to our parents. Darwin did not
understand this at the time. Mendel’s work helped
us to identify genes. Genes are the instructions for
cells to grow and develop into every body feature.

Gel electrophoresis. Comparing genes
It is now possible to compare the genes of
one organism with another. The more similar
their genes, the more recently they shared
a common ancestor.

WHAT ARE CURRENT SCIENTISTS DOING?

Ojore Oka is researching how genes
have an effect on the shapes of proteins
in cells in the body.
When proteins don’t form their proper
shape it may lead to several human
diseases such as cancer, Alzheimer’s,
Parkinson’s disease and cystic fibrosis.

WHAT WOULD YOU DO NEXT?

If the Earth became desert-like,
how might humans evolve?

Do you think humans
will evolve?

Human
Evolution

If the Earth became very
cold, how might humans
evolve?

