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Charles Darwin
“It is not the strongest of the species that survives, nor the most intelligent that
survives. It is the one that is the most adaptable to change.”

– Charles Darwin

Charles Darwin was born in Shrewsbury, England, on February 12, 1809.
His mother died when he was only eight years old. His father was as a medical doctor
and his grandfather was a famous botanist, so science had always surrounded him.
Charles was especially fond of exploring nature. He grew up with wealth and privilege.

In 1825, when he was only sixteen, Darwin enrolled at Edinburgh University. In 1827,
he transferred to Christ’s College in Cambridge. He planned to become to a physician
suggested that he become a minister, but Darwin wanted to study natural history,
which he did. In 1831, he obtained a Bachelor of Arts degree and his mentor, botany

expected to pay for Darwin’s supplies (microscopes, glassware, p reserving papers,

being on the Beagle.

Finally, however, on December 27, 1831, the Beagle – with Darwin aboard – embarked
from Plymouth, England. Although the trip was planned for two years, the Beagle took
com for a map of the journey). The ship was about 90 feet by 24 feet and held 73
journey, it is not surprising that Darwin said, “I abhor, I loathe the sea and all ships
rather than on sea.
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Charles Darwin
Throughout the trip, Darwin collected many specimens. Some of his samples were

In September and October of 1835, Darwin studied the creatures of the Galapagos

began to develop a theory about the origin of living beings that contradicted the

Information

Darwin’s diary
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Timeline
1665

Robert Hooke is credited with the discovery of cells

1766

The first mosasaur is collected in Maastricht, Netherlands

1775

James Watt invents steam engine

1800

Washington D.C. becomes the capital of the United States

1803

The Louisiana Purchase is made

1804

Napoleon becomes emperor of France

1809-1882
1811
1819-1901

Charles Darwin’s life
Mary Anning discovers the first Ichthyosaurus fossil
Queen Victoria rules the British Empire

1820

Missouri Compromise

1826

Pierre Turpin observes the division of cells

1828

The London Zoo (the world’s oldest scientific zoo) opens and includes an orangutan

1830

Charles Lyell publishes Principles of Geology

Feb. 1835
Sept. 1835

Darwin feels an earthquake in Concepción, Chile
The Beagle reaches the Galapagos Islands

1837

Samuel Morse telegraph

1841

Sir Richard Owen first uses the word “dinosaur”, meaning terrifying lizard

1843

Dickens publishes A Christmas Carol

1845

Edgar Allen Poe writes The Raven
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Timeline
1848

Karl Marx and Friedrich Engels publish the Communist Manifesto

1849

The California gold rush begins

1858

Alfred Russell Wallace shares his ideas about evolution and natural selection with Darwin

1859

On the Origin of Species by Means of Natural Selection by Charles Darwin was published

1861-1865

The American Civil War

1869

Miescher discovers DNA

1871

The Descent of Man, and Selection in Relation to Sex by Charles Darwin

1874

The first Impressionist exhibition takes place featuring Claude Monet, Edgar Degas, Pierre-Augu
Renoir, Camille Pissarro and Berthe Morisot

1898

Pierre and Marie Curie discover radium and polonium

1914-1918

World War I

1939-1945

World War II

1953

Watson and Crick describe the double helix of DNA

1961

Gagarin pilots the first manned space flight

1969

Apollo 11 – first men on the moon

2012

The rover Curiosity lands on Mars
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I. Mary Anning
Mary Anning was born in 1799 in Lyme Regis, which is on the southern coast of Great
his love of the ancient bones to his children. He died in 1810, leaving his family in
poverty.

discoveries to many private collectors.

uste

new Dorset County Museum. Although the Geological Society did not admit women to
Journal.

deal to Mary Anning.
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Plesiosaurus, of which Cuvier said, when the skeleton was sent to him from Lyme

carpenter.

other supposed encouragers of science, carrying about with her boxes of “specimens”,

those who like to study character, and are fond of seeing good stubborn English

early death.
pebbles and shells, fossil and recent, and “verterberries”, and “John Dory’s bones”, and

away a specimen or two, which they got either from Anning or from a Charmouth

lightning struck the party, killing two women on the spot, and making the child
insensible. A warm bath restored her to consciousness, and, strangely enough, she
who had been a very dull girl before, now grew up lively and intelligent. She soon got
to accompany her father in his rambles. “Fossiling”, however, does not appear to have
paid so well as steady carpentry, for the family went down the hill. The father died of

“fossiler”.
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without which it is hopeless for anyone to think of becoming a good collector of fossils.
well up in the latest theories, and able to argue perfectly on the specimen when it is

extraordinary pterodactyle (discovered in 1828) which made Cuvier retract what he
vampire, half woodcock, with crocodile’s teeth along its tapering bill, and scale armour

beasts they seem to be.

gland and Scotland, in 1844, and wrote an account of his majesty’s journey, speaks of
says, “Wishing to preserve the name of this devoted servant of science, I made her
book, ‘My name is well known throughout Europe’ ”.

9 | 24

was far from being a prophetess. Those who had derided her when she began her
researches, now turned and laughed at her as an uneducated assuming person, who
had made one good chance hit. Dr. Buckland and Professor Owen and others knew her

old abode of saurians without being able to see a single tolerable specimen.
Miss Anning wrote sadly enough to a young girl in London, “I beg your pardon for
suspicious of every one”.
Her history shows what humble people may do, if they have just purpose and courage
window commemorates “her usefulness in furthering the science of geology” (it was
not a science when she began to discover, and so helped to make it one), “and also her
benevolence of heart and integrity of life”. The carpenter’s daughter has won a name
for herself, and has deserved to win it”.

Answers in Appendix I Answer sheet
1.
2.

Describe Mary Anning’s socioeconomic status.
What originally drove Mary Anning to collect fossils?

4.

How did these fossils disturb the prevailing view of the development of life on
Earth?
How was Mary Anning treated by her peers in Lyme Regis? How was she

5.

you know locally, if possible. Find out the following
2.
3.

What obstacles did she need to overcome in order to be successful?
Has she now, or did she at some point in her pursuit of career, experienced
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II: Principles of Geology: Superposition
Principles of Geology, which Darwin read while aboard the HMS Beagle), gives a good

geology students
Answers in Appendix I Answer sheet

bed which lies uppermost is the newest of the whole, and that which lies at the bot

in your environment.

3.

order in which you added the layers. Do the layers pile up in the order they
were laid down?
Locate a diary, journal, or photo album. Open it up to the latest entry. Is this
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III: Interpreting a Geological Column
termining the geological history of the area. Was there an ocean here? Did they have
layers atop the previous ones)?

Answers in Appendix I Answer sheet

took to generate these layers?
Why or why not?

One of the problems geologists face is a curved or jagged line or interrupted break in
the column, called an unconformity.
1.

Which layer(s) have an unconformity between them?
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IV. Charles Lyell: Uniformitarianism and Time

Answers in Appendix I Answer sheet

2010

0.24

1835

0.29

Lyell used methods like this to calculate an age of the Earth as roughly 100 million
years old.
3. The average height of the Andes mountain chain is 4,000 meters. So using our gen
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1.
2.
3.
4.
5.

What is the actual age of this mountain range?
What sort of plate tectonics is going on in this area?
Are the Andes an old or young mountain range? How can you tell visually?
What is the age of the Appalachian mountain chain in the Eastern USA?
Look at an image of the Appalachian Mountains. How can you tell that they
are much older than the Andes?

7.

other rocks found elsewhere in the solar system?
Suggest two reasons why Moon rocks are older than Earth rocks.

1.
2.

How old is the Earth? List 3 lines of evidence that lead to this conclusion.
How do astronomers know the age of the solar system?

Darwin here on Earth?
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V. Missions of Exploration: Then and Now

Answers in Appendix I Answer sheet

gle

Select 5 images from the Mars Rover Curiosity taken so far.
this mission.
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VI. Gathering evidence for the Anthropocene

Engine, according to one source). What does “anthropocene” mean?

Answers in Appendix I Answer sheet
List 5 lines of evidence you’ve discovered in learning about the Anthropocene Epoch
that support renaming this geological epoch. At least one line of evidence must come

What will the next geological epoch look like? Select some images that you feel
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VII. Colored Toothpicks: A Natural Selection

First Run
2. Students should select a nest site on the perimeter of the play area
3. Students have 5 minutes to collect as many toothpicks as possible.
4. All students with at least 20 toothpicks per pair “survive”.

of? Less of? Suggest some reasons for this.

In nature, many species of insect have bright areas of red, yellow, and orange

them and die immediately.

aren’t red or yellow.
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tapped, the bird “dies”, and must sit down in that spot.
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Appendix I Answer sheet
I. Mary Anning

2.
3.

She went fossiling with her father.
Plesiosaurs, Icthyosaurs, Pteradactyls

Georges Cuvier, for example. She was given a modest pension and admission to
of her life for her work.

to demonstrate the perfusion and links between species during the ongoing
process.

you know locally, if possible. Find out the following

II: Principles of Geology: Superposition
Student answers should include the ideas that the topmost layer is the youngest, and

1.

Examples can include any stack of old papers on a desk, the layers of clothes in
a laundry hamper, etc.

layer put in to the youngest on top.
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III: Interpreting a Geological Column

Carmel, Dakota

We don’t know how long it takes layers to deposit in a column without much more

One of the problems geologists face is a curved or jagged line or interrupted break in
the column, called an unconformity.

IV. Charles Lyell: Uniformitarianism and Time
1.
2.
3.

87.5 years
.29 meters
(4,000 m/.29 m) x 87.5 yrs = 1,207,000 years old>
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3.

They are youg, given their jagged peaks that haven’t been subjected to much
erosion.

5.

The mountains are not as tall, and they are rounded peaks, which have been

7.

oldest rock returned from the moon by Apollo astronauts is 4.5 billion years
old.
The moon doesn’t have erosion and weathering, which break down rock here.
It also doesn’t have plate tectonics or vulcanism which can melt rocks.

decay ‘daughter’ elements), and the ages of meteorites and moon rocks.
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V. Missions of Exploration: Then and Now
Both were/are supposed to last 2 years

VI. Gathering evidence for the Anthropocene
Epoch.

Answers will vary, depending on the nature of the Utopia/dystopia the students select.
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VII. Colored Toothpicks: A Natural Selection
Game

the ‘birds’, etc.

Depends on where you were as a ‘bird’.
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