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“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.” 

͞��ŵĂŶ�ǁŚŽ�ĚĂƌĞƐ�ƚŽ�ǁĂƐƚĞ�ŽŶĞ�ŚŽƵƌ�ŽĨ�ƟŵĞ�ŚĂƐ�ŶŽƚ�ĚŝƐĐŽǀĞƌĞĚ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ůŝĨĞ͘͟ �
        – 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 
ůŝŬĞ�ŚŝƐ�ĨĂƚŚĞƌ�ƵŶƟů�ŚĞ�ĚŝƐĐŽǀĞƌĞĚ�ƚŚĂƚ�ŚĞ�ĐŽƵůĚ�ŶŽƚ�ƐƚĂŶĚ�ƚŚĞ�ƐŝŐŚƚ�ŽĨ�ďůŽŽĚ͘��,ŝƐ�ĨĂƚŚĞƌ�
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 
ƉƌŽĨĞƐƐŽƌ�:ŽŚŶ�^ƚĞǀĞŶƐ�,ĞŶƐůŽǁ͕�ƌĞĐŽŵŵĞŶĚĞĚ��ĂƌǁŝŶ�ĨŽƌ�Ă�ƉŽƐŝƟŽŶ�ĂƐ�Ă�ŶĂƚƵƌĂůŝƐƚ�ŽŶ�
ƚŚĞ�,D^��ĞĂŐůĞ͘��/ŶŝƟĂůůǇ͕ ��ĂƌǁŝŶ Ɛ͛�ĨĂƚŚĞƌ�ŽƉƉŽƐĞĚ�ƚŚĞ�ǀŽǇĂŐĞ�ĂŶĚ�ƐŝŶĐĞ�ŚĞ�ǁĂƐ�
expected to pay for Darwin’s supplies (microscopes, glassware, p reserving papers, 
ĞƚĐ͘Ϳ�ĂŶĚ�ŚŝƐ�ƉĂƐƐĂŐĞ͕�ŚĞ�ŚĂĚ�ƚŚĞ�ƌŝŐŚƚ�ƚŽ�ĚŽ�ƐŽ͘��,ŽǁĞǀĞƌ͕ �ŚĞ�ǁĂƐ�ĮŶĂůůǇ�ƉĞƌƐƵĂĚĞĚ�ƚŽ�
ůĞƚ��ĂƌǁŝŶ�ŐŽ͘���ŶĚ�ƚŚĞŶ�ƚŚĞƌĞ�ǁĂƐ�ĂŶŽƚŚĞƌ�ŽďƐƚƌƵĐƟŽŶ�ƚŚĂƚ�ĂůŵŽƐƚ�ĐĂƵƐĞĚ�Śŝŵ�ƚŽ�ŵŝƐƐ�
being on the Beagle.   

͞�ŌĞƌǁĂƌĚƐ�ŽŶ�ďĞĐŽŵŝŶŐ�ǀĞƌǇ�ŝŶƟŵĂƚĞ�ǁŝƚŚ��ĂƉƚĂŝŶ�&ŝƚǌͲZŽǇ͕�/�ŚĞĂƌĚ�ƚŚĂƚ�/�ŚĂĚ�ƌƵŶ�Ă�
ǀĞƌǇ�ŶĂƌƌŽǁ�ƌŝƐŬ�ŽĨ�ďĞŝŶŐ�ƌĞũĞĐƚĞĚ͕�ŽŶ�ĂĐĐŽƵŶƚ�ŽĨ�ƚŚĞ�ƐŚĂƉĞ�ŽĨ�ŵǇ�ŶŽƐĞ͊�,Ğ�ǁĂƐ�ĂŶ�

ĂƌĚĞŶƚ�ĚŝƐĐŝƉůĞ�ŽĨ�:ŽŚĂŶŶ��ĂƐƉĂƌ�>ĂǀĂƚĞƌ�Ă�ƉŚǇƐŝŽŐŶŽŵŝƐƚ͕�ĂŶĚ�ǁĂƐ�ĐŽŶǀŝŶĐĞĚ�ƚŚĂƚ�
ŚĞ�ĐŽƵůĚ�ũƵĚŐĞ�Ă�ŵĂŶ͛Ɛ�ĐŚĂƌĂĐƚĞƌ�ďǇ�ƚŚĞ�ŽƵƚůŝŶĞ�ŽĨ�ŚŝƐ�ĨĞĂƚƵƌĞƐ͖�ĂŶĚ�ŚĞ�ĚŽƵďƚĞĚ�

ǁŚĞƚŚĞƌ�ĂŶǇŽŶĞ�ǁŝƚŚ�ŵǇ�ŶŽƐĞ�ĐŽƵůĚ�ƉŽƐƐĞƐƐ�ƐƵĸĐŝĞŶƚ�ĞŶĞƌŐǇ�ĂŶĚ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ĨŽƌ�
ƚŚĞ�ǀŽǇĂŐĞ͘���Ƶƚ�/�ƚŚŝŶŬ�ŚĞ�ǁĂƐ�ĂŌĞƌǁĂƌĚƐ�ǁĞůů�ƐĂƟƐĮĞĚ�ƚŚĂƚ�ŵǇ�ŶŽƐĞ�ŚĂĚ�ƐƉŽŬĞŶ�

ĨĂůƐĞůǇ͘͟

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 
ĮǀĞ�ǇĞĂƌƐ�ƚŽ�ĐŝƌĐƵŵŶĂǀŝŐĂƚĞ�^ŽƵƚŚ��ŵĞƌŝĐĂ͕��ƵƐƚƌĂůŝĂ͕�ĂŶĚ��ĨƌŝĐĂ�;ƐĞĞ�ĂďŽƵƚĚĂƌǁŝŶ͘
com for a map of the journey).  The ship was about 90 feet by 24 feet and held 73 
ĐƌĞǁŵĞŶ͘��tŝƚŚ�ƐƵĐŚ�ƟŐŚƚ�ƋƵĂƌƚĞƌƐ�ĂŶĚ�ďĞĐĂƵƐĞ��ĂƌǁŝŶ�ǁĂƐ�ƐĞĂƐŝĐŬ�ĂůŵŽƐƚ�ƚŚĞ�ĞŶƟƌĞ�
journey, it is not surprising that Darwin said, “I abhor, I loathe the sea and all ships 
ǁŚŝĐŚ�ƐĂŝů�ŽŶ�ŝƚ͘͟ ��&ŽƌƚƵŶĂƚĞůǇ͕ �ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚŚĞ�ƟŵĞ�ŚĞ�ǁĂƐ�ŐŽŶĞ͕�ŚĞ�ǁĂƐ�ŽŶ�ůĂŶĚ�
rather than on sea.  

Charles Darwin
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Throughout the trip, Darwin collected many specimens.  Some of his samples were 
ůŝǀŝŶŐ�;ďŝƌĚƐ͕�ĮƐŚ͕�ƐŶĂŝůƐ͕�ƌĞƉƟůĞƐ͕�ĂŶĚ�ƉůĂŶƚƐͿ͕�ĂŶĚ�ƐŽŵĞ�ǁĞƌĞ�ĨŽƐƐŝůƐ͘���ĂƌǁŝŶ�ĨŽƵŶĚ�
ŐŝĂŶƚ�ĨŽƐƐŝůƐ�ŽĨ�ŶŝŶĞ�ĚŝīĞƌĞŶƚ�ŵĂŵŵĂůƐ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�DĞŐĂƚŚĞƌŝƵŵ͕�ĂŶ�ĞůĞƉŚĂŶƚͲƐŝǌĞ�
ŐƌŽƵŶĚ�ƐůŽƚŚ͕�ŝŶ�WƵŶƚĂ��ůƚĂ͕��ƌŐĞŶƟŶĂ͖�ŚĞ�ĂůƐŽ�ĨŽƵŶĚ�ƐŵĂůůĞƌ�ĨŽƐƐŝůƐ�ŽĨ�ďƌĂĐŚŝŽƉŽĚƐ�
;ƚǁŽͲƐŚĞůůĞĚ�ŽƌŐĂŶŝƐŵƐͿ�ŝŶ�ƚŚĞ�&ĂůŬůĂŶĚ�/ƐůĂŶĚƐ͘��,Ğ�ǁŽŶĚĞƌĞĚ�ĂďŽƵƚ�ƚŚĞŝƌ�ĂŐĞ�ĂŶĚ�ǁŚǇ�
ƚŚĞǇ�ǁĞƌĞ�ƐŝŵŝůĂƌ�ƚŽ͕�ďƵƚ�ĚŝīĞƌĞŶƚ�ĨƌŽŵ͕�ĂŶŝŵĂůƐ�ŝŶ�ŚŝƐ�ƟŵĞ͘��

In September and October of 1835, Darwin studied the creatures of the Galapagos 
/ƐůĂŶĚƐ͘��,Ğ�ŶŽƟĐĞĚ�ƚŚĂƚ�ŵĂŶǇ�ŽĨ�ƚŚĞ�ĂŶŝŵĂůƐ�ŚĂĚ�ĐŽƵŶƚĞƌƉĂƌƚƐ�ŝŶ�ŽƚŚĞƌ�ĂƌĞĂƐ�ŽĨ�ƚŚĞ�
ǁŽƌůĚ͕�ďƵƚ�ƚŚĂƚ�ƚŚŽƐĞ�ŽŶ�ƚŚĞ�/ƐůĂŶĚƐ�ǁĞƌĞ�ƐůŝŐŚƚůǇ�ĚŝīĞƌĞŶƚ͗��ƚŚĞŝƌ�ĐŽůŽƌĂƟŽŶ�Žƌ�ƚŚĞ�
ƐŚĂƉĞ�ŽĨ�Ă�ďĞĂŬ�Žƌ�Ă�ĐůĂǁ�ŚĂĚ�ĐŚĂŶŐĞĚ͘��dŚƌŽƵŐŚ�ŚŝƐ�ŚĂŶĚƐͲŽŶ�ƐƚƵĚǇ�ĂŶĚ�ƌĞƐĞĂƌĐŚ͕�ŚĞ�
began to develop a theory about the origin of living beings that contradicted the 
ĐŽŵŵŽŶůǇͲŚĞůĚ�ďĞůŝĞĨƐ�ŽĨ�ƚŚĞ�ƟŵĞ͘��

Charles Darwin

��ƋƵŝĐŬ�ŽǀĞƌǀŝĞǁ�ŽĨ��ĂƌǁŝŶ Ɛ͛�ƚƌŝƉ�ǁŝƚŚ�ŝŶƚĞƌĂĐƟǀĞ�ŵĂƉ
ŚƩƉ͗ͬͬǁǁǁ͘ŶŚŵ͘ĂĐ͘ƵŬͬŶĂƚƵƌĞͲŽŶůŝŶĞͬƐĐŝĞŶĐĞͲŽĨͲŶĂƚƵƌĂůͲŚŝƐƚŽƌǇͬĞǆƉĞĚŝƟŽŶƐͲĐŽůůĞĐƟŶŐͬďĞĂŐůĞͲǀŽǇĂŐĞͬ

��ϮͲ��ŵĂƉ�ŽĨ��ĂƌǁŝŶ Ɛ͛�ǀŽǇĂŐĞ 
ŚƩƉ͗ͬͬǁǁǁ͘ĂďŽƵƚĚĂƌǁŝŶ͘ĐŽŵͬǀŽǇĂŐĞͬǀŽǇĂŐĞͺϬϭ͘Śƚŵů

'ƌĞĂƚ�ĚĞĂů�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ��ĂƌǁŝŶ
ŚƩƉ͗ͬͬǁǁǁ͘ĂďŽƵƚĚĂƌǁŝŶ͘ĐŽŵͬŝŶĚĞǆ͘Śƚŵů

Darwin’s diary
ŚƩƉ͗ͬͬǁǁǁ͘ƉďƐ͘ŽƌŐͬǁŐďŚͬĞǀŽůƵƟŽŶͬĚĂƌǁŝŶͬĚŝĂƌǇͬ

�ĂƐŝĐ�ďŝŽŐƌĂƉŚŝĐĂů�ŝŶĨŽƌŵĂƟŽŶ
ŚƩƉ͗ͬͬǁǁǁ͘ďŝŽŐƌĂƉŚǇ͘ĐŽŵͬƉĞŽƉůĞͬĐŚĂƌůĞƐͲĚĂƌǁŝŶͲϵϮϲϲϰϯϯ

WƌŝŵĂƌŝůǇ�ŽŶ��ĂƌǁŝŶ Ɛ͛�ƚŚĞŽƌǇ�ŽĨ�ĞǀŽůƵƟŽŶ
ŚƩƉ͗ͬͬŶŐŵ͘ŶĂƟŽŶĂůŐĞŽŐƌĂƉŚŝĐ͘ĐŽŵͬƉƌŝŶƚͬϮϬϬϵͬϬϮͬĚĂƌǁŝŶͬƋƵĂŵŵĞŶͲƚĞǆƚ
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Robert Hooke is credited with the discovery of cells 

!e "rst mosasaur is collected in Maastricht, Netherlands 

James Watt invents steam engine

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

!e Louisiana Purchase is made

Napoleon becomes emperor of France 

Charles Darwin’s life 

Mary Anning discovers the "rst Ichthyosaurus fossil 

Queen Victoria rules the British Empire 

Missouri Compromise 

Pierre Turpin observes the division of cells 

!e London Zoo (the world’s oldest scienti"c zoo) opens and includes an orangutan

Charles Lyell publishes Principles of Geology

Darwin feels an earthquake in Concepción, Chile

!e Beagle reaches the Galapagos Islands 

Samuel Morse telegraph

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

Dickens publishes A Christmas Carol 

Edgar Allen Poe writes !e Raven

1665

1766

1775

1800

1803

1804

1809-1882

1811

1819-1901

1820

1826

1828

1830

Feb. 1835

Sept. 1835

1837

1841

1843

1845

Timeline
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Karl Marx and Friedrich Engels publish the  Communist Manifesto

!e California gold rush begins

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

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

!e American Civil War

Miescher discovers DNA 

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

!e "rst Impressionist exhibition takes place featuring Claude Monet, Edgar Degas, Pierre-Auguste 

Renoir, Camille Pissarro and Berthe Morisot

Pierre and Marie Curie discover radium and polonium

World War I

World War II

Watson and Crick describe the double helix of DNA 

Gagarin pilots the "rst manned space #ight

Apollo 11 – "rst men on the moon

!e rover Curiosity lands on Mars 

1848

1849

1858

1859

1861-1865

1869

1871

1874

1898

1914-1918

1939-1945

1953

1961

1969

2012

Timeline
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Karl Marx and Friedrich Engels publish the  Communist Manifesto

!e California gold rush begins

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

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

!e American Civil War

Miescher discovers DNA 

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

!e "rst Impressionist exhibition takes place featuring Claude Monet, Edgar Degas, Pierre-Auguste 

Renoir, Camille Pissarro and Berthe Morisot

Pierre and Marie Curie discover radium and polonium

World War I

World War II

Watson and Crick describe the double helix of DNA 

Gagarin pilots the "rst manned space #ight

Apollo 11 – "rst men on the moon

!e rover Curiosity lands on Mars 

Mary Anning was born in 1799 in Lyme Regis, which is on the southern coast of Great 
�ƌŝƚĂŝŶ͘��,Ğƌ�ĨĂƚŚĞƌ�ǁĂƐ�Ă�ĐĂďŝŶĞƚ�ŵĂŬĞƌ�ĂŶĚ�ĞŶũŽǇĞĚ�ĐŽůůĞĐƟŶŐ�ĨŽƐƐŝůƐ͘��,Ğ�ƉĂƐƐĞĚ�ŽŶ�
his love of the ancient bones to his children.  He died in 1810, leaving his family in 
poverty.  

DĂƌǇ�ƚƵƌŶĞĚ�ŚĞƌ�ƉĂƐƐŝŽŶ�ĨŽƌ�ĨŽƐƐŝů�ŚƵŶƟŶŐ�ŝŶƚŽ�Ă�ũŽď�ĂŶĚ�ŚĞƌ�ĨĂŵŝůǇ�ĚĞƐƉĞƌĂƚĞůǇ�
ŶĞĞĚĞĚ�ƚŚĞ�ŝŶĐŽŵĞ͘��^ŚĞ�ŝƐ�ĐƌĞĚŝƚĞĚ�ǁŝƚŚ�ĮŶĚŝŶŐ�ƚŚĞ�ĮƌƐƚ�ŽĨ�ŵĂŶǇ�ŶĞǁ�ƐƉĞĐŝĞƐ�
ŝŶĐůƵĚŝŶŐ�ĂŶ�/ĐŚƚŚǇŽƐĂƵƌƵƐ�;Ă�ŵĂƌŝŶĞ�ƌĞƉƟůĞ�ƐŝŵŝůĂƌ�ƚŽ�Ă�ĚŽůƉŚŝŶͿ͕�Ă��ƌŝƟƐŚ�
WƚĞƌŽĚĂĐƚǇůƵƐ�ŵĂĐƌŽŶǇǆ�;Ă�ŇǇŝŶŐ�ƌĞƉƟůĞͿ͕�Ă�^ƋƵĂůŽƌĂũĂ�;Ă�ĮƐŚ�ƚŚĂƚ�ůŝŶŬƐ�ƐŚĂƌŬƐ�ĂŶĚ�
ƌĂǇƐͿ͕�ĂŶĚ�Ă�WůĞƐŝŽƐĂƵƌƵƐ�ŵĂĐƌŽĐĞƉŚĂůƵƐ�;Ă�ůŽŶŐͲŶĞĐŬĞĚ�ƐĞĂ�ƌĞƉƟůĞͿ͘��^ŚĞ�ƐŽůĚ�ŚĞƌ�
discoveries to many private collectors.  

/Ŷ�ϭϴϭϳ͕�DĂƌǇ Ɛ͛�ĨĂŵŝůǇ�ǁĂƐ�ďĞĨƌŝĞŶĚĞĚ�ďǇ�>ŝĞƵƚĞŶĂŶƚͲ�ŽůŽŶĞů�dŚŽŵĂƐ��ŝƌĐŚ͕�Ă�ĨŽƐƐŝů�
ĐŽůůĞĐƚŽƌ͕ �ǁŚŽ�ŚĞůƉĞĚ�ƚŚĞ��ŶŶŝŶŐƐ�ďǇ�ŐŝǀŝŶŐ�ƚŚĞŵ�ĐƌĞĚŝƚ�ĨŽƌ�ŵĂŶǇ�ŽĨ�ƚŚĞ�ĮŶĚŝŶŐƐ�ŝŶ�
ƚŚĞŝƌ�ĂƌĞĂ�ĂŶĚ�ďǇ�ĚŽŶĂƟŶŐ�ƚŚĞ�ŵŽŶĞǇ�ŵĂĚĞ�ĨƌŽŵ�ƐĞůůŝŶŐ�ƚŚĞ�ĨŽƐƐŝůƐ�ŚĞ�ŚĂĚ�ďŽƵŐŚƚ͘��

�Ɛ�DĂƌǇ Ɛ͛�ƌĞƉƵƚĂƟŽŶ�ĂƐ�Ă�ĨŽƐƐŝů�ŚƵŶƚĞƌ�ŝŶĐƌĞĂƐĞĚ͕�ǀŝƐŝƚŽƌƐ�ĐĂŵĞ�ƚŽ�>ǇŵĞ�ƚŽ�ƐĞĞ�ƚŚŝƐ�
ĐƵƌŝŽƐŝƚǇ�ʹ�Ă�ǁŽŵĂŶ�ĨƌŽŵ�ƚŚĞ�ůŽǁĞƌ�ĐůĂƐƐ�ǁŚŽ�ǁĂƐ�ŬŶŽǁůĞĚŐĞĂďůĞ�ŝŶ�ƚŚĞ�ŶĞǁ�ĮĞůĚ�ŽĨ�
ƉĂůĞŽŶƚŽůŽŐǇ͘��dŚĞ�ƚŽƵƌŝƐƚ�ƚƌĂĚĞ�ďƌŽƵŐŚƚ�ŝŶ�ƐĐŝĞŶƟƐƚƐ�ĂůŽŶŐ�ǁŝƚŚ�ŽƚŚĞƌ�ŽŶůŽŽŬĞƌƐ͕�ĂŶĚ�
ƐŚĞ�ǁŽŶ�ƚŚĞ�ƌĞƐƉĞĐƚ�ŽĨ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ĐŽŵŵƵŶŝƚǇ�ǁŝƚŚ�ŚĞƌ�ĨĂŵŝůŝĂƌŝƚǇ�ŽĨ�ŽůĚ�ďŽŶĞƐ͘��^ŚĞ�
ǁĂƐ�ƐŽ�ĂĚŵŝƌĞĚ�ƚŚĂƚ�ƐŚĞ�ǁĂƐ�ŐƌĂŶƚĞĚ�ĂŶ�ĂŶŶƵŝƚǇ�ĨƌŽŵ�ƚŚĞ��ƌŝƟƐŚ��ƐƐŽĐŝĂƟŽŶ�ĨŽƌ�ƚŚĞ�
�ĚǀĂŶĐĞŵĞŶƚ�ŽĨ�^ĐŝĞŶĐĞ�ŝŶ�ϭϴϯϴ�ĂŶĚ�ǁĂƐ�ŶĂŵĞĚ�ƚŚĞ�ĮƌƐƚ�,ŽŶŽƌĂƌǇ�DĞŵďĞƌ�ŽĨ�ƚŚĞ�
new Dorset County Museum.  Although the Geological Society did not admit women to 
ƚŚĞŝƌ�ŽƌŐĂŶŝǌĂƟŽŶ�ƵŶƟů�ϭϵϬϰ͕�DĂƌǇ Ɛ͛�ŽďŝƚƵĂƌǇ�ǁĂƐ�ƉƵďůŝƐŚĞĚ�ŝŶ�ϭϴϰϳ�ŝŶ�ƚŚĞŝƌ�YƵĂƌƚĞƌůǇ�
Journal.  

DĂƌǇ Ɛ͛�ĐŽŶƚƌŝďƵƟŽŶƐ�ĂƌĞ�ŐƌĞĂƚ͘��EŽƚ�ŽŶůǇ�ĚŝĚ�ƐŚĞ�ŚĞůƉ�ƚŽ�ŐĞƚ�ƉĂůĞŽŶƚŽůŽŐǇ�Žī�ƚŚĞ�
ŐƌŽƵŶĚ͕�ƐŚĞ�ƐŚŽǁĞĚ�ƚŚĂƚ�ǁŽŵĞŶ�ĐŽƵůĚ�ďĞ�ŝŶŇƵĞŶƟĂů�ƐĐŝĞŶƟƐƚƐ�ŝŶ�Ă�ƟŵĞ�ǁŚĞŶ�ŵĞŶ�
ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�ƚŚĞ�ŽŶůǇ�ďĞŝŶŐƐ�ĐĂƉĂďůĞ�ŽĨ�ƌĂƟŽŶĂů�ƚŚŽƵŐŚƚ͘��tĞ�ŽǁĞ�Ă�ŐƌĞĂƚ�
deal to Mary Anning. 

I. Mary Anning
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WĂƌƚ�KŶĞ͗�ZĞĂĚ�ƚŚŝƐ�ĞǆĐĞƌƉƚ�ĨƌŽŵ��ůů�dŚĞ�zĞĂƌ�ZŽƵŶĚ͕�sŽůƵŵĞ�ϭϯ͕�ƉƉ͘�ϲϬͲ
ϲϯ͕�ĞĚŝƚĞĚ�ďǇ��ŚĂƌůĞƐ��ŝĐŬĞŶƐ

D�Zz��EE/E'͕�d,��&K^^/>�&/E��Z
�ǀĞƌǇŽŶĞ�ŵƵƐƚ�ŚĂǀĞ�ƐĞĞŶ�Ăƚ�ůĞĂƐƚ�ĂŶ�ĞŶŐƌĂǀŝŶŐ�ŽĨ�ƚŚĂƚ�ƐƚƌĂŶŐĞ�ŽůĚͲǁŽƌůĚ�ŵŽŶƐƚĞƌ�ƚŚĞ�
Plesiosaurus, of which Cuvier said, when the skeleton was sent to him from Lyme 
ZĞŐŝƐ͕�͞sĞƌŝůǇ͕ �ƚŚŝƐ�ŝƐ�ĂůƚŽŐĞƚŚĞƌ�ƚŚĞ�ŵŽƐƚ�ŵŽŶƐƚƌŽƵƐ�ĂŶŝŵĂů�ƚŚĂƚ�ŚĂƐ�ǇĞƚ�ďĞĞŶ�ĨŽƵŶĚ�
ĂŵŝĚ�ƚŚĞ�ƌƵŝŶƐ�ŽĨ�Ă�ĨŽƌŵĞƌ�ǁŽƌůĚ͘��/ƚ�ŚĂĚ�Ă�ůŝǌĂƌĚ Ɛ͛�ŚĞĂĚ͕�Ă�ĐƌŽĐŽĚŝůĞ Ɛ͛�ƚĞĞƚŚ͕�Ă�ƚƌƵŶŬ�
ĂŶĚ�ƚĂŝů�ůŝŬĞ�ĂŶ�ŽƌĚŝŶĂƌǇ�ƋƵĂĚƌƵƉĞĚ͕�Ă�ĐŚĂŵĞůĞŽŶ Ɛ͛�ƌŝďƐ͕�Ă�ǁŚĂůĞ Ɛ͛�ƉĂĚĚůĞƐ͕�ǁŚŝůƐƚ�ŝƚƐ�
ŶĞĐŬ�ǁĂƐ�ŽĨ�ĞŶŽƌŵŽƵƐ�ůĞŶŐƚŚ͕�ůŝŬĞ�Ă�ƐĞƌƉĞŶƚ�ƚĂĐŬĞĚ�ŽŶ�ƚŽ�ƚŚĞ�ďŽĚǇ͘͟ ��dŚŝƐ�͚ĐůĂƐƐŝĐ͕�ĮƌƐƚ�
ĐŽƵƐŝŶ�ŽĨ�Ăůů�ůŝǌĂƌĚƐ͕͛ �ǁĂƐ�ĚŝƐĐŽǀĞƌĞĚ�ďǇ�Ă�ƐĞůĨͲƚĂƵŐŚƚ�ŐĞŽůŽŐŝƐƚ͕�ƚŚĞ�ĚĂƵŐŚƚĞƌ�ŽĨ�Ă�>ǇŵĞ�
carpenter.

�'ĞŽůŽŐǇ�ĚŽĞƐ�ŶŽƚ�ƐĞĞŵ�Ă�ƉƵƌƐƵŝƚ�ůŝŬĞůǇ�ƚŽ�ĂƩƌĂĐƚ�ǁŽŵĞŶ͕�ǇĞƚ�ǁĞ�ŚĂǀĞ�ŬŶŽǁŶ�ƐĞǀĞƌĂů�
ǁŚŽ�ŚĂĚ�ƉŝĐŬĞĚ�ƵƉ�Ă�ǀĞƌǇ�ĨĂŝƌ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ŝƚƐ�ŽƵƚůŝŶĞƐͲƐŽŵĞ�ŽĨ�ƚŚĞŵ�ůŝƚĞƌĂůůǇ͘��dŚĞƌĞ�
ǁĂƐ�Ă�ƋƵĂŝŶƚ�ŽůĚ�ůĂĚǇ�ǁŚŽ�ƵƐĞĚ�ƚŽ�ŐŽ�ŚĞƌ�͞ŵŝĚůĂŶĚ�ĐŝƌĐƵŝƚ͕͟ �ĐĂůůŝŶŐ�ŽŶ�Ăůů�ƉĂƌƐŽŶƐ�ĂŶĚ�
other supposed encouragers of science, carrying about with her boxes of “specimens”, 
ĂŶĚ�ďĞŐŐŝŶŐ�ƚŽ�ďĞ�ĂůůŽǁĞĚ�ƚŽ�ĞŶůŝŐŚƚĞŶ�ƚŚĞ�ŶĂƟŽŶĂů�ƐĐŚŽŽů�ĐŚŝůĚƌĞŶ�Ăƚ�ƐŽ�ŵƵĐŚ�Ă�ŚĞĂĚ͘��

�Ƶƚ�DĂƌǇ��ŶŶŝŶŐ�ǁĂƐ�ƐŽŵĞƚŚŝŶŐ�ŵŽƌĞ�ƚŚĂŶ�Ă�ŵĞƌĞ�ǀŝůůĂŐĞ�ĐĞůĞďƌŝƚǇ͕ �ŝŶƚĞƌĞƐƟŶŐ�ƚŽ�
those who like to study character, and are fond of seeing good stubborn English 
ƉĞƌƐĞǀĞƌĂŶĐĞ�ŵĂŬĞ�ǁĂǇ�ĞǀĞŶ�ǁŚĞƌĞ�ƚŚĞƌĞ�ŝƐ�ŶŽƚŚŝŶŐ�ŝŶ�ŝƚƐ�ĨĂǀŽƌ͘ ��^ŚĞ�ĂĐƋƵŝƌĞĚ͕�ŝĨ�ŶŽƚ�
ĂŶ��ŶŐůŝƐŚ͕�ĐĞƌƚĂŝŶůǇ�Ă��ƵƌŽƉĞĂŶ͕�ƌĞƉƵƚĂƟŽŶ͘��WƌŽĨĞƐƐŽƌ�KǁĞŶ�ƚŚŽƵŐŚƚ�ƐŽ�ŚŝŐŚůǇ�ŽĨ�ŚĞƌ�
ƵƐĞĨƵůŶĞƐƐ͕�ƚŚĂƚ�ŚĞ�ŵŽǀĞĚ�ƚŚĞ�ĂƵƚŚŽƌŝƟĞƐ�ŽĨ�ƚŚĞ��ƌŝƟƐŚ�DƵƐĞƵŵ�ƚŽ�ŐƌĂŶƚ�ŚĞƌ�Ă�
ƉĞŶƐŝŽŶ�ŽĨ�ĨŽƌƚǇ�ƉŽƵŶĚƐ�Ă�ǇĞĂƌ͕ �ǁŚŝĐŚ�ƐŚĞ�ĞŶũŽǇĞĚ�ĨŽƌ�ƐŽŵĞ�ůŝƩůĞ�ƟŵĞ�ďĞĨŽƌĞ�ŚĞƌ�
early death. 

,Ğƌ�ĨĂƚŚĞƌ�ƵƐĞĚ�ƚŽ�ĞŵƉůŽǇ�ƚŚĞ�ĐŚƵƌĐŚ�ŚŽůŝĚĂǇƐ�ŝŶ�ƉŝĐŬŝŶŐ�ƵƉ�ĂůŽŶŐ�ƚŚĞ�ďĞĂĐŚ�ƉƌĞƩǇ�
pebbles and shells, fossil and recent, and “verterberries”, and “John Dory’s bones”, and 
͞ůĂĚŝĞƐ͛�ĮŶŐĞƌƐ͕͟ �ĂŶĚ�ŽƚŚĞƌ�͞ĐƵƌŝĞƐ͕͟ �ĂƐ�ƚŚĞǇ�ǁĞƌĞ�ĐĂůůĞĚ͘�>ǇŵĞ�ĂŶĚ�ŝƚƐ�ŶĞŝŐŚďŽƵƌ͕ �
�ŚĂƌŵŽƵƚŚ͕�ǁĞƌĞ�ƚŚĞŶ�ŽŶ�ƚŚĞ�ŽůĚ�ĐŽĂĐŚͲƌŽĂĚ͕�ĂŶĚ�ƚŚĞ�ƉĂƐƐĞŶŐĞƌƐ�ŵŽƐƚůǇ�ůŝŬĞĚ�ƚŽ�ƚĂŬĞ�
away a specimen or two, which they got either from Anning or from a Charmouth 
͞ĨŽƐƐŝůĞƌ͕͟ �ĐĂůůĞĚ�ƚŚĞ��ƵƌǇͲŵĂŶ͕�Žƌ�͞�ĂƉƚĂŝŶ��ƵƌǇ͕͟ �ĨƌŽŵ�ŚŝƐ�ƚƌĂĚĞ�ŝŶ�ĐƵƌŝŽƐŝƟĞƐ͘��/Ŷ�
�ƵŐƵƐƚ͕�ϭϴϬϬ͕�ůŝƩůĞ�DĂƌǇ��ŶŶŝŶŐ�ǁĂƐ�ƚĂŬĞŶ�ƚŽ�ƐĞĞ�ƐŽŵĞ�ŚŽƌƐĞͲƌŝĚŝŶŐ�ŝŶ�ƚŚĞ�ZĂĐŬ�ĮĞůĚ͘��
��ƚŚƵŶĚĞƌƐƚŽƌŵ�ĐĂŵĞ�ŽŶ͖�ƚŚŽƐĞ�ŝŶ�ĐŚĂƌŐĞ�ŽĨ�ŚĞƌ�ŚƵƌƌŝĞĚ�ŚĞƌ�ƵŶĚĞƌ�Ă�ƚƌĞĞ͖�Ă�ŇĂƐŚ�ŽĨ�
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 
ĐŽŶƐƵŵƉƟŽŶ͕�ĂŶĚ�DĂƌǇ͕ �Ăƚ�ƚĞŶ�ǇĞĂƌƐ�ŽĨ�ĂŐĞ͕�ǁĂƐ�ůĞŌ�ǀĞƌǇ�ďĂĚůǇ�Žī͘��:ƵƐƚ�ƚŚĞŶ�Ă�ůĂĚǇ�
ŐĂǀĞ�ŚĞƌ�ŚĂůĨͲĂͲĐƌŽǁŶ�ĨŽƌ�Ă�ǀĞƌǇ�ĐŚŽŝĐĞ�ĂŵŵŽŶŝƚĞ͘��dŚŝƐ�ĞŶĐŽƵƌĂŐĞĚ�ŚĞƌ�ƚŽ�ƚĂŬĞ�ƚŽ�
ĐŽůůĞĐƟŶŐ�ĂƐ�Ă�ƌĞŐƵůĂƌ�ŵĞĂŶƐ�ŽĨ�ůŝĨĞ͘���Ƶƚ�ƐŚĞ�ƐŽŽŶ�ƉƌŽǀĞĚ�ƐŽŵĞƚŚŝŶŐ�ŵŽƌĞ�ƚŚĂŶ�Ă�ŵĞƌĞ�
“fossiler”.  



| 249

/Ŷ�ϭϴϭϭ͕�ƐŚĞ�ƐĂǁ�ƐŽŵĞ�ďŽŶĞƐ�ƐƟĐŬŝŶŐ�ŽƵƚ�ŽĨ�Ă�Đůŝī͕�ĂŶĚ͕�ŚĂŵŵĞƌ�ŝŶ�ŚĂŶĚ͕�ƐŚĞ�ƚƌĂĐĞĚ�
ƚŚĞ�ƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞ�ǁŚŽůĞ�ĐƌĞĂƚƵƌĞ͕�ĂŶĚ�ƚŚĞŶ�ŚŝƌĞĚ�ŵĞŶ�ƚŽ�ĚŝŐ�ŽƵƚ�ĨŽƌ�ŚĞƌ�ƚŚĞ�ůŝŵĞ�
ďůŽĐŬ�ŝŶ�ǁŚŝĐŚ�ŝƚ�ǁĂƐ�ĞŵďĞĚĚĞĚ͘��dŚƵƐ�ǁĂƐ�ďƌŽƵŐŚƚ�ƚŽ�ůŝŐŚƚ�ƚŚĞ�ĮƌƐƚ�/ĐŚƚŚǇŽƐĂƵƌƵƐ�
;ĮƐŚͲůŝǌĂƌĚͿ͕�Ă�ŵŽŶƐƚĞƌ�ƐŽŵĞ�ƚŚŝƌƚǇ�ĨĞĞƚ�ůŽŶŐ͕�ǁŝƚŚ�ũĂǁƐ�ŶĞĂƌůǇ�Ă�ĨĂƚŚŽŵ�ŝŶ�ůĞŶŐƚŚ͕�ĂŶĚ�
ŚƵŐĞ�ƐĂƵĐĞƌ�ĞǇĞƐ͕�ƐŽŵĞ�ŽĨ�ǁŚŝĐŚ�ŚĂǀĞ�ďĞĞŶ�ĨŽƵŶĚ�ƐŽ�ƉĞƌĨĞĐƚ͕�ƚŚĂƚ�ƚŚĞ�ƉĞƚƌŝĮĞĚ�ůĞŶƐ��
;ƚŚĞ�ƐĐůĞƌŽƟĐĂ͕�ŽĨ�ǁŚŝĐŚ�ŝƚ�ŚĂĚ�ƚŚŝƌƚĞĞŶ�ĐŽĂƚƐͿ�ŚĂǀĞ�ďĞĞŶ�ƐƉůŝƚ�Žī�ĂŶĚ�ƵƐĞĚ�ĂƐ�
ŵĂŐŶŝĮĞƌƐ͘��WĞŽƉůĞ�ƚŚĞŶ�ĐĂůůĞĚ�ŝƚ�Ă�ĐƌŽĐŽĚŝůĞ͘��Dƌ͘ �,ĞŶůĞǇ͕ �ƚŚĞ�ůŽƌĚ�ŽĨ�ƚŚĞ�ŵĂŶŽƌ͕ �
ďŽƵŐŚƚ�ŝƚ�Žī�ƚŚĞ�ĞŶƚĞƌƉƌŝƐŝŶŐ�ǇŽƵŶŐ�Őŝƌů�ĨŽƌ�ƚǁĞŶƚǇͲƚŚƌĞĞ�ƉŽƵŶĚƐ͘��/ƚ�ŝƐ�ŶŽǁ�ŝŶ�ƚŚĞ�
�ƌŝƟƐŚ�DƵƐĞƵŵ͘��dŚĞŶ�ĐĂŵĞ�ƚŚĞ�WůĞƐŝŽƐĂƵƌƵƐ͕�ǁŚŝĐŚ�ǁĂƐ�ƚŚĞ�ŽĐĐĂƐŝŽŶ�ŽĨ�Ă�ƐŚĂƌƉĞƌ͕ �
ƚŚŽƵŐŚ�ƐŚŽƌƚĞƌ͕ �ďĂƩůĞ͘��DŝƐƐ��ŶŶŝŶŐ Ɛ͛�ďƵƐŝŶĞƐƐ͕�ŽĨ�ĐŽƵƌƐĞ͕�ǁĂƐ�ŶŽƚ�ƚŽ�ƚĂŬĞ�ƐŝĚĞƐ͕�ďƵƚ�ƚŽ�
ĨƵƌŶŝƐŚ�ƚŚĞ�ĐŽŵďĂƚĂŶƚƐ�ǁŝƚŚ�ŵƵŶŝƟŽŶƐ�ŽĨ�ǁĂƌͲŶŽǁ�Ă�ƉĂĚĚůĞ͕�ƚŚĞŶ�Ă�ũĂǁ͕�ƚŚĞŶ�Ă�
ƐƚŽŵĂĐŚ�ĨƵůů�ŽĨ�ŚĂůĨͲĚŝŐĞƐƚĞĚ�ĮƐŚ͘��^ŚĞ�ŚĂĚ�ŝŶ�Ă�ŚŝŐŚ�ĚĞŐƌĞĞ�ƚŚĂƚ�ƐŽƌƚ�ŽĨ�ŝŶƚƵŝƟŽŶ�
without which it is hopeless for anyone to think of becoming a good collector of fossils.  

,ĞƌĞ͕�ĂƐ�ŝŶ�ĞǀĞƌǇƚŚŝŶŐ�ĞůƐĞ͕�ĮĞůĚ�ĂŶĚ�ĐŚĂŵďĞƌ�ƉƌĂĐƟĐĞ�ĂƌĞ�ǁŝĚĞůǇ�ĚŝīĞƌĞŶƚ͖�ǇŽƵ�ŵĂǇ�ďĞ�
well up in the latest theories, and able to argue perfectly on the specimen when it is 
ůĂŝĚ�ďĞĨŽƌĞ�ǇŽƵ͕�ĂŶ�ǇŽƵ�ŵĂǇ�ƚŽƚĂůůǇ�ůĂĐŬ�ƚŚĂƚ�ŝŶƐƟŶĐƚ�ǁŚŝĐŚ�ǁŝůů�ůĞĂĚ�ǇŽƵƌ�
ďƌŽƚŚĞƌͲĐŽůůĞĐƚŽƌ�ƌŝŐŚƚ�ƚŽ�ƚŚĞ�ƉůĂĐĞ�ǁŚĞƌĞ�ƚŚĞ�͞ƐƉĞĐŝŵĞŶ͟�ŝƐ�ƚŽ�ďĞ�ĨŽƵŶĚ͕�ĂŶĚ�ǁŝůů�
ĚŝƌĞĐƚ�Śŝŵ�ŝŶ�ĨŽůůŽǁŝŶŐ�ƵƉ�ƚŚĞ�ƚƌĂĐŬ͕�ƵŶƟů�ĨƌŽŵ�ĮŶĚŝŶŐ�Ă�ĨƌĂŐŵĞŶƚ�ŽĨ�Ă�ĐůĂǁ�ŚĞ�ƐƵĐĐĞĞĚƐ�
ŝŶ�ĨĞƌƌĞƟŶŐ�ŽƵƚ�ƚŚĞ�ǁŚŽůĞ�ƐŬĞůĞƚŽŶ͘��KƵƌ�ŚĞƌŽŝŶĞ�ǁŽƵůĚ�ŚĂǀĞ�ďĞĞŶ�ĂďůĞ͕�ĨŽƌ�ŝŶƐƚĂŶĐĞ͕�
ŽƵƚ�ŽĨ�ĮŌǇ�͞ŶŽĚƵůĞƐ͕͟ �Ăůů�ůŽŽŬŝŶŐ�ƚŽ�ǇŽƵ�ŵƵĐŚ�ŽĨ�Ă�ŵƵĐŚŶĞƐƐ͕�ƚŽ�ƉŝĐŬ�ǁŝƚŚŽƵƚ�ŚĞƐŝƚĂƟŽŶ�
ƚŚĞ�ŽŶĞ�ǁŚŝĐŚ͕�ďĞŝŶŐ�ĐůĞŌ�ǁŝƚŚ�Ă�ĚĞǆƚĞƌŽƵƐ�ďůŽǁ͕�ƐŚŽƵůĚ�ƐŚŽǁ�Ă�ƉĞƌĨĞĐƚ�ĮƐŚ�ŝŵďĞĚĚĞĚ�
ŝŶ�ǁŚĂƚ�ǁĂƐ�ŽŶĐĞ�ƐŽŌ�ĐůĂǇ͘�^ĐĞŶƟŶŐ�ŽƵƚ�ǀĂůƵĂďůĞ�ƐƉĞĐŝŵĞŶƐ�ŝŶ�ƚŚŝƐ�ǁĂǇ͕ �ƐŚĞ�ĞŶĂďůĞĚ�
ƚŚĞ�ƐĂǀĂŶƚƐ�ƚŽ�Įǆ�ĨŽƵƌ�ŬŝŶĚƐ�ŽĨ�ŝĐƚŚǇŽƐĂƵƌŝ͕�ďĞƐŝĚĞƐ�ƚǁŽ�ƉůĞƐŝŽƐĂƵƌŝ͕�ĂŶĚ�ƚŚĞ�
extraordinary pterodactyle (discovered in 1828) which made Cuvier retract what he 
ŚĂĚ�ƐĂŝĚ�ŽĨ�ƚŚĞ�ůŝǌĂƌĚ Ɛ͛�ĐŽƵƐŝŶ͕�ĂŶĚ�ĂǁĂƌĚ�ƚŚĞ�ƉĂůŵ�ŽĨ�ƐƚƌĂŶŐĞŶĞƐƐ�ƚŽ�Ă�ŵŽŶƐƚĞƌ�ŚĂůĨ�
vampire, half woodcock, with crocodile’s teeth along its tapering bill, and scale armour 
ŽǀĞƌ�ŝƚƐ�ůŝǌĂƌĚͲƐŚĂƉĞĚ�ďŽĚǇ͘��/Ĩ�ǇŽƵ�ŚĂǀĞ�ŶĞǀĞƌ�ƐĞĞŶ�ƚŚĞ�ĐƌĞĂƚƵƌĞ�ĚĞůŝŶĞĂƚĞĚ͕�ƚĂŬĞ��ƌ͘ �
�ƵĐŬůĂŶĚ Ɛ͛�ǁŽŶĚĞƌĨƵů�ƉůĂƚĞ͕��ƵƌŝĂ�ĂŶƟƋƵŝŽƌ͕ �ǁŚĞƌĞŝŶ�͞ƚŚĞ�ĚƌĂŐŽŶƐ�ŽĨ�ƚŚĞ�ƉƌŝŵĞ͕�ǁŚŝĐŚ�
ƚĞĂƌ�ĞĂĐŚ�ŽƚŚĞƌ�ŝŶ�ƚŚĞ�ƐůŝŵĞ͕͟ �ĂƌĞ�ƐŚŽǁŶ͕�ƐǁŝŵŵŝŶŐ͕�ŇǇŝŶŐ͕�ďŝƟŶŐ͕�ĮŐŚƟŶŐ͕�ĂƐ�͚ƚǁĂƐ�
ƚŚĞŝƌ�ŶĂƚƵƌĞ�ƚŽ͖�ĂŶĚ�ĂůŽŌ�ŝŶ�ƚŚĞ�ĐŽƌŶĞƌ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͕�ƚŚŽƐĞ�ƚŚŝŶŐƐ�ƚŚĂƚ�ůŽŽŬ�ůŝŬĞ�
:ĂƉĂŶĞƐĞ�ŬŝƚĞƐ͕�ĂƌĞ�ŶĂƚƵƌĞ Ɛ͛�ĮƌƐƚ�ĂƩĞŵƉƚƐ�Ăƚ�ĂŶǇƚŚŝŶŐ�ŝŶ�ƚŚĞ�ďŝƌĚ�ůŝŶĞ͘��'ƌƵĞƐŽŵĞ�
beasts they seem to be. 

KŶĞ�ŵŽƌĞ�ĚŝƐĐŽǀĞƌǇ�DŝƐƐ��ŶŶŝŶŐ�ŚĞůƉĞĚ�ƚŽ�ďƌŝŶŐ�ĂďŽƵƚ͗�ƚŚĞ�ůĂĚŝĞƐ͛�ĮŶŐĞƌƐ�ǁĞƌĞ�Ăƚ�ůĂƐƚ�
ũƵĚŐĞĚ�ĨƌŽŵ�ƚŚĞŝƌ�ƐƵƌƌŽƵŶĚŝŶŐƐ�ƚŽ�ďĞ�ƚŚĞ�ďŽŶǇ�ƉƌŽĐĞƐƐĞƐ�ŽĨ�ƉƌĞͲĐŚĂŽƟĐ�ĐƵƩůĞͲĮƐŚ͕�
ďĞůĞŵŶŝƚĞƐ�ƚŚĞǇ�ĂƌĞ�ŶŽǁ�ŶĂŵĞĚ͕�ďĞĐĂƵƐĞ�ƚŚĞǇ�ĂƌĞ�ůŽŶŐ�ĂŶĚ�ĚĂƌƚͲůŝŬĞ͕�ŝŶƐƚĞĂĚ�ŽĨ�ŇĂƚ�
ůŝŬĞ�ŽƵƌ�ƉƌĞƐĞŶƚ�ĐƵƩůĞĮƐŚ Ɛ͛�ŝŶƐŝĚĞ͘�^ŽŵĞ�ŽĨ�ƚŚĞŵ�ĂƌĞ�ƐŽ�ƉĞƌĨĞĐƚ�ƚŚĂƚ͕�ƚŚĞ�ŝŶŬͲďĂŐ�ŚĂƐ�
ďĞĞŶ�ĨŽƵŶĚ�ĂŶĚ�͞ƵƟůŝǌĞĚ͘͟ ��ƌ͘ ��ĂƌƵƐ͕�ǁŚŽ�ǁĞŶƚ�ǁŝƚŚ�ƚŚĞ�<ŝŶŐ�ŽĨ�^ĂǆŽŶǇ�ƚŚƌŽƵŐŚ��ŶͲ
gland and Scotland, in 1844, and wrote an account of his majesty’s journey, speaks of 
ǀŝƐŝƟŶŐ�ŚĞƌ�ĐŽůůĞĐƟŽŶ͕�ĂŶĚ�ƐĞĐƵƌŝŶŐ�Ɛŝǆ�ĨĞĞƚ�ŽĨ�ƌĞƉƟůĞ�ĨŽƌ�ĮŌĞĞŶ�ƉŽƵŶĚƐ͘��dŚĞ�ĚŽĐƚŽƌ�
says, “Wishing to preserve the name of this devoted servant of science, I made her 
ǁƌŝƚĞ�ŝƚ�ŝŶ�ŵǇ�ƉŽĐŬĞƚͲďŽŽŬ͖�ƐŚĞ�ƐĂŝĚ͕�ǁŝƚŚ�ƵŶĂīĞĐƚĞĚ�ƉƌŝĚĞ͕�ĂƐ�ƐŚĞ�ŐĂǀĞ�ŵĞ�ďĂĐŬ�ƚŚĞ�
book, ‘My name is well known throughout Europe’ ”.  
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�ĞƩĞƌ�ŬŶŽǁŶ�ŝŶĚĞĞĚ�ĂďƌŽĂĚ�ƚŚĂŶ�Ăƚ�ŚŽŵĞ͊��/Ŷ�ŚĞƌ�ŽǁŶ�ŶĞŝŐŚďŽƵƌŚŽŽĚ͕�DŝƐƐ��ŶŶŝŶŐ�
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 
ǁŽƌƚŚ͕�ĂŶĚ�ǀĂůƵĞĚ�ŚĞƌ�ĂĐĐŽƌĚŝŶŐůǇ͖�ďƵƚ�ƐŚĞ�ŵĞƚ�ǁŝƚŚ�ůŝƩůĞ�ƐǇŵƉĂƚŚǇ�ŝŶ�ŚĞƌ�ŽǁŶ�ƚŽǁŶ͕�
ĂŶĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƚƌŝďƵƚĞ�ǁŚŝĐŚ�ƚŚĂƚ�ŵĂŐŶŝůŽƋƵĞŶƚ�ŐƵŝĚĞͲďŽŽŬ͕�dŚĞ��ĞĂƵƟĞƐ�ŽĨ�>ǇŵĞ�
ZĞŐŝƐ͕�ĐĂŶ�ŽīĞƌ�ŚĞƌ͕ �ŝƐ�ƚŽ�ĂƐƐƵƌĞ�ƵƐ�ƚŚĂƚ�͞ŚĞƌ�ĚĞĂƚŚ�ǁĂƐ͕�ŝŶ�Ă�ƉĞĐƵŶŝĂƌǇ�ƉŽŝŶƚ͕�Ă�ŐƌĞĂƚ�
ůŽƐƐ�ƚŽ�ƚŚĞ�ƉůĂĐĞ͕�ĂƐ�ŚĞƌ�ƉƌĞƐĞŶĐĞ�ĂƩƌĂĐƚĞĚ�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ĚŝƐƟŶŐƵŝƐŚĞĚ�ǀŝƐŝƚŽƌƐ͘͟ ��
YƵŝĐŬ�ƌĞƚƵƌŶƐ�ĂƌĞ�ƚŚĞ�ƚŚŝŶŐ�Ăƚ�>ǇŵĞ͘��tĞ�ŶĞĞĚ�ŶŽƚ�ǁŽŶĚĞƌ�ƚŚĂƚ�DŝƐƐ��ŶŶŝŶŐ�ǁĂƐ�ĐŚŝĞĨͲ
ůǇ�ǀĂůƵĞĚ�ĂƐ�Ă�ďĂŝƚ�ĨŽƌ�ƚŽƵƌŝƐƚƐ͕�ǁŚĞŶ�ǁĞ�ĮŶĚ�ƚŚĂƚ�ƚŚĞ�ŵƵƐĞƵŵ�ŝƐ�ŶŽǁ�ĞŶƟƌĞůǇ�ďƌŽŬĞŶ�
ƵƉ͕�ĂŶĚ�ƚŚĞ�ƐƉĞĐŝŵĞŶƐ�ƌĞƚƵƌŶĞĚ�ƚŽ�ƚŚŽƐĞ�ǁŚŽ�ŚĂĚ�ůĞŶƚ�ƚŚĞŵ͘��EŽ�ŽŶĞ�ŚĂĚ�ƉƵďůŝĐ�ƐƉŝƌŝƚ�
ĞŶŽƵŐŚ�ƚŽ�ƚĂŬĞ�ĐŚĂƌŐĞ�ŽĨ�Ă�ŶŽŶͲƉĂǇŝŶŐ�ĐŽŶĐĞƌŶ͕�ǁŚĞŶ�ƚŚĞ�ĞĂƌůǇ�ŐĞŽůŽŐŝĐĂů�ĨƵƌŽƌ�ŚĂĚ�
ĐĂůŵĞĚ�ĚŽǁŶ͕�ĂŶĚ�ƉĞŽƉůĞ�ĐĂŵĞ�ƚŽ�ďĂƚŚĞ�ĂŶĚ�ŶŽƚ�ƚŽ�ĐŚŽƉ�ƌŽĐŬƐ͘��zŽƵ�ŵĂǇ�ŶŽǁ�ǀŝƐŝƚ�ƚŚĞ�
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 
ĚŝƐƚƌƵƐƟŶŐ�ǇŽƵƌ�ĨƌŝĞŶĚƐŚŝƉ͘��dŚĞ�ǁŽƌůĚ�ŚĂƐ�ƵƐĞĚ�ŵĞ�ƐŽ�ƵŶŬŝŶĚůǇ͕�/�ĨĞĂƌ�ŝƚ�ŚĂƐ�ŵĂĚĞ�ŵĞ�
suspicious of every one”.  

Her history shows what humble people may do, if they have just purpose and courage 
ĞŶŽƵŐŚ͕�ƚŽǁĂƌĚƐ�ƉƌŽŵŽƟŶŐ�ƚŚĞ�ĐĂƵƐĞ�ŽĨ�ƐĐŝĞŶĐĞ͘�dŚĞ�ŝŶƐĐƌŝƉƟŽŶ�ƵŶĚĞƌ�ŚĞƌ�ŵĞŵŽƌŝĂů�
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”.  

WĂƌƚ�dǁŽ͗�YƵĞƐƟŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ƌĞĂĚŝŶŐ�ƐĞůĞĐƟŽŶ
Answers in Appendix I Answer sheet

1. Describe Mary Anning’s socioeconomic status.
2. What originally drove Mary Anning to collect fossils?
ϯ͘� �ĞƐĐƌŝďĞ�ϯ�ĚŝīĞƌĞŶƚ�ƐƉĞĐŝĞƐ�ŽĨ�ĂŶŝŵĂůƐ�ĐŽůůĞĐƚĞĚ�ďǇ�DĂƌǇ��ŶŶŝŶŐ͘
4. How did these fossils disturb the prevailing view of the development of life on  
             Earth?
5. How was Mary Anning treated by her peers in Lyme Regis?  How was she 
� ƌĞŐĂƌĚĞĚ�ďǇ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů�^ĐŝĞŶƟĮĐ��ŽŵŵƵŶŝƚǇ�ŽĨ�ŚĞƌ�ƟŵĞ͍
ϲ͘� tŚŽ�ŝƐ��ŚĂƌůĞƐ��ŝĐŬĞŶƐ͍���ĞƐĐƌŝďĞ�ďƌŝĞŇǇ�ŚŝƐ�ŵŽƌĞ�ĐŽŵŵŽŶ�ĐůĂŝŵƐ�ƚŽ�ĨĂŵĞ͘
ϳ͘� tŚĂƚ�ĚŽĞƐ�DĂƌǇ��ŶŶŝŶŐ Ɛ͛�ǁŽƌŬ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ĞǀŽůƵƟŽŶ͍

WĂƌƚ�dŚƌĞĞ͗�/ŶƚĞƌǀŝĞǁ�Ă�ĨĞŵĂůĞ�ƐĐŝĞŶƟƐƚ͘���ŚŽŽƐĞ�Ă�ĨĞŵĂůĞ�ƐĐŝĞŶƟƐƚ�ƚŚĂƚ�
you know locally, if possible.  Find out the following

ϭ͘� tŚĂƚ�ĚƌĞǁ�ŚĞƌ�ƚŽ�ƉƵƌƐƵĞ�ŚĞƌ�ĐŚŽƐĞŶ�ĮĞůĚ͍
2. What obstacles did she need to overcome in order to be successful?
3. Has she now, or did she at some point in her pursuit of career, experienced   
� ĚŝƐĐƌŝŵŝŶĂƟŽŶ͍
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dŚŝƐ�ĞǆĐĞƌƉƚ�ĨƌŽŵ�Ă�'ĞŽůŽŐǇ�ƚĞǆƚďŽŽŬ�ǁƌŝƩĞŶ�ďǇ�>ǇĞůů�;ǁŚŽ�ĂůƐŽ�ǁƌŽƚĞ�
Principles of Geology, which Darwin read while aboard the HMS Beagle), gives a good 
ŝŶƚƌŽĚƵĐƟŽŶ�ƚŽ�ŽŶĞ�ŽĨ�ƚŚĞ�ŬĞǇ�ŐĞŽůŽŐŝĐĂů�ŝĚĞĂƐ�ƚŚĂƚ�ƐĞƚƐ�ƚŚĞ�ŐĞŽůŽŐŝĐĂů�ĐůŽĐŬ͕�ĂŶĚ�
ĂůůŽǁƐ�ƟŵĞ�ĨŽƌ�ĞǀŽůƵƟŽŶ�ƚŽ�ŽĐĐƵƌ͘

WĂƌƚ�KŶĞ͗�ZĞĂĚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐĞůĞĐƟŽŶ�ĨƌŽŵ��ŚĂƌůĞƐ�>ǇĞůů Ɛ͛�dŚĞ�^ƚƵĚĞŶƚ Ɛ͛�
�ůĞŵĞŶƚƐ�ŽĨ�'ĞŽůŽŐǇ͕ �;�ŚĂƉƚĞƌ�s///͕�ƉĂƌĂŐƌĂƉŚ�ϵͿ�Ă�ƚĞǆƚ�ǁƌŝƩĞŶ�ŝŶ�ϭϴϳϴ�ĨŽƌ�
geology students
Answers in Appendix I Answer sheet

^hW�ZWK^/d/KE
dŚĞ�ĮƌƐƚ�ĂŶĚ�ƉƌŝŶĐŝƉĂů�ƚĞƐƚ�ŽĨ�ƚŚĞ�ĂŐĞ�ŽĨ�ŽŶĞ�ĂƋƵĞŽƵƐ�ĚĞƉŽƐŝƚ͕�ĂƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĂŶŽƚŚĞƌ͕ �
ŝƐ�ƌĞůĂƟǀĞ�ƉŽƐŝƟŽŶ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ĂůƌĞĂĚǇ�ƐƚĂƚĞĚ͕�ƚŚĂƚ͕�ǁŚĞƌĞ�ƐƚƌĂƚĂ�ĂƌĞ�ŚŽƌŝǌŽŶƚĂů͕�ƚŚĞ�
bed which lies uppermost is the newest of the whole, and that which lies at the botͲ
ƚŽŵ�ƚŚĞ�ŵŽƐƚ�ĂŶĐŝĞŶƚ͘�^Ž͕�ŽĨ�Ă�ƐĞƌŝĞƐ�ŽĨ�ƐĞĚŝŵĞŶƚĂƌǇ�ĨŽƌŵĂƟŽŶƐ͕�ƚŚĞǇ�ĂƌĞ�ůŝŬĞ�ǀŽůƵŵĞƐ�
ŽĨ�ŚŝƐƚŽƌǇ͕ �ŝŶ�ǁŚŝĐŚ�ĞĂĐŚ�ǁƌŝƚĞƌ�ŚĂƐ�ƌĞĐŽƌĚĞĚ�ƚŚĞ�ĂŶŶĂůƐ�ŽĨ�ŚŝƐ�ŽǁŶ�ƟŵĞƐ͕�ĂŶĚ�ƚŚĞŶ�ůĂŝĚ�
ĚŽǁŶ�ƚŚĞ�ďŽŽŬ͕�ǁŝƚŚ�ƚŚĞ�ůĂƐƚ�ǁƌŝƩĞŶ�ƉĂŐĞ�ƵƉƉĞƌŵŽƐƚ͕�ƵƉŽŶ�ƚŚĞ�ǀŽůƵŵĞ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�
ĞǀĞŶƚƐ�ŽĨ�ƚŚĞ�ĞƌĂ�ŝŵŵĞĚŝĂƚĞůǇ�ƉƌĞĐĞĚŝŶŐ�ǁĞƌĞ�ĐŽŵŵĞŵŽƌĂƚĞĚ͘�/Ŷ�ƚŚŝƐ�ŵĂŶŶĞƌ�Ă�ůŽŌǇ�
ƉŝůĞ�ŽĨ�ĐŚƌŽŶŝĐůĞƐ�ŝƐ�Ăƚ�ůĞŶŐƚŚ�ĂĐĐƵŵƵůĂƚĞĚ͖�ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ƐŽ�ĂƌƌĂŶŐĞĚ�ĂƐ�ƚŽ�ŝŶĚŝĐĂƚĞ͕�ďǇ�
ƚŚĞŝƌ�ƉŽƐŝƟŽŶ�ĂůŽŶĞ͕�ƚŚĞ�ŽƌĚĞƌ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ĞǀĞŶƚƐ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŚĞŵ�ŚĂǀĞ�ŽĐĐƵƌƌĞĚ͘�

WĂƌƚ�dǁŽ͗�ZĞƐƚĂƚĞ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ƉĂƌĂŐƌĂƉŚ�ŝŶ�ǇŽƵƌ�ŽǁŶ�ǁŽƌĚƐ

WĂƌƚ�dŚƌĞĞ͗�^ƵƉĞƌƉŽƐŝƟŽŶ�ŝŶ�ǇŽƵƌ�ŽǁŶ�ĞǆƉĞƌŝĞŶĐĞ

ϭ͘� &ŝŶĚ�Ăƚ�ůĞĂƐƚ�ƚǁŽ�ĞǆĂŵƉůĞƐ�ŽĨ�ĞŝƚŚĞƌ�ƐŚŽƌƚ�Žƌ�ůŽŶŐͲƚĞƌŵ�ƐƵƉĞƌƉŽƐŝƟŽŶ�ŽĐĐƵƌƌŝŶŐ��
              in your environment.
Ϯ͘� DĂŬĞ�ǇŽƵƌ�ŽǁŶ�ŐĞŽůŽŐŝĐĂů�ĐŽůƵŵŶ�Ăƚ�ŚŽŵĞ͘��zŽƵ͛ůů�ŶĞĞĚ�ŇŽƵƌ͕ �ƐĂŶĚ͕�ƉŽƫŶŐ��
� ƐŽŝů͕�ŐƌĂǀĞů͕�ĂŶĚ�Ă�ŐůĂƐƐ�ĐŽŶƚĂŝŶĞƌ͘ ��'ĞŶƚůǇ�ƉŽƵƌ�ŝŶ�ŽŶĞ�ŝŶŐƌĞĚŝĞŶƚ�Ăƚ�Ă�ƟŵĞ͕�ĂŶĚ��
� ƐŚĂŬĞ�ƚŚĞ�ĐŽŶƚĂŝŶĞƌ�ŐĞŶƚůǇ�ƵŶƟů�ǇŽƵ�ŐĞƚ�Ă�ƐĞƌŝĞƐ�ŽĨ�ŇĂƚ�ůĂǇĞƌƐ͘��tƌŝƚĞ�ĚŽǁŶ�ƚŚĞ��
 order in which you added the layers.  Do the layers pile up in the order they  
 were laid down?
3. Locate a diary, journal, or photo album.  Open it up to the latest entry.  Is this  
� ĞŶƚƌǇ͕ �Žƌ�ĐŽůůĞĐƟŽŶ�ŽĨ�ŝŵĂŐĞƐ͕�ƚŚĞ�ůĂƐƚ�ĐŚƌŽŶŽůŽŐŝĐĂůůǇ͍
ϰ͘� �Ɛ�ǇŽƵ�ƉƌŽĐĞĞĚ�ďĂĐŬ�ŝŶƚŽ�ŝƚ͕�ĂƌĞ�Ăůů�ŽĨ�ƚŚĞ�ƉĂŐĞƐ�ĂŶĚ�ŝŵĂŐĞƐ�ƐĞƋƵĞŶƟĂů͍

II: Principles of  Geology: Superposition
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KŶĞ�ƚĞĐŚŶŝƋƵĞ�ŐĞŽůŽŐŝƐƚƐ�ƵƐĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐĞƫŶŐ�ĂŶĚ�ŽƌĚĞƌ�ŽĨ�ƌŽĐŬ�ůĂǇĞƌƐ�ŝŶ�Ă�
ŐŝǀĞŶ�ůŽĐĂƟŽŶ͘���dŚĞƐĞ�ůĂǇĞƌƐ�ĂŶĚ�ƚŚĞ�ďŽƌĚĞƌƐ�ďĞƚǁĞĞŶ�ƚŚĞŵ�ĐĂŶ�ďĞ�ǀĞƌǇ�ƵƐĞĨƵů�ŝŶ�ĚĞͲ
termining the geological history of the area.  Was there an ocean here? Did they have 
ǀŽůĐĂŶŽĞƐ͍�tĂƐ�ƚŚĞƌĞ�Ă�ůŽŶŐ�ƉĞƌŝŽĚ�ŽĨ�ĞƌŽƐŝŽŶ�ďĞƚǁĞĞŶ�ĚĞƉŽƐŝƟŽŶĂů�ĞǀĞŶƚƐ�;ŽƚŚĞƌ�
layers atop the previous ones)?

dŚŝƐ�ŐĞŽůŽŐŝĐĂů�ŵĂƉ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ŚŽǁ�Ă�ƐĞƚ�ŽĨ�ƌŽĐŬ�ůĂǇĞƌƐ�ĐĂŶ�ďĞ�ĐĂƚĞŐŽƌŝǌĞĚ͘�dŚŝƐ�
ĞǆĂŵƉůĞ�ŝƐ�ŽĐĐƵƌƌŝŶŐ�ŝŶ�Ă�ƌŽĐŬ�ĐŽůƵŵŶ�ŝŶ��ŝŽŶ�EĂƟŽŶĂů�WĂƌŬ�ŝŶ�hƚĂŚ͕�h^�͘
EŽƚĞ͗�ƚŚĞ�ƐƵƌĨĂĐĞ�ŝƐ�Ăƚ�ƚŚĞ�ƚŽƉ�ŽĨ�ƚŚĞ�ŝŵĂŐĞ͘

WĂƌƚ�KŶĞ͗�/ĚĞŶƟĨǇŝŶŐ�ƚŚĞ�ŽƌĚĞƌ
Answers in Appendix I Answer sheet

�ƌƌĂŶŐĞ�ƚŚĞ�ůĂǇĞƌƐ�ŝŶ�ƚŚĞ�ŵĂƉ�ĂďŽǀĞ�ŝŶ�ŽƌĚĞƌ͕ �ŽůĚĞƐƚ�ƚŽ�ǇŽƵŶŐĞƐƚ͗

WĂƌƚ�dǁŽ͗�>ŝŵŝƚƐ�ŽĨ�/ŶĨŽƌŵĂƟŽŶ

'ŝǀĞŶ�ƚŚŝƐ�ĚŝĂŐƌĂŵ�ĂůŽŶĞ͕�ĐĂŶ�ǇŽƵ�ŵĂŬĞ�ĂŶǇ�ŝŶĨĞƌĞŶĐĞƐ�ĂďŽƵƚ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ƟŵĞ�ŝƚ�
took to generate these layers? 
Why or why not?

WĂƌƚ�dŚƌĞĞ͗�hŶĐŽŶĨŽƌŵŝƟĞƐ

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?
Ϯ͘� tŚĂƚ�ĂƌĞ�ƚŚĞ�ĐŚŝĞĨ�ĂŐĞŶƚƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƵŶĐŽŶĨŽƌŵŝƟĞƐ͍
ϯ͘� tŚĂƚ�ƉƌŽĐĞƐƐ�ŚĂƐ�ŽĐĐƵƌƌĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ĚĞƉŽƐŝƟŽŶ�ŽĨ�ƚŚŝƐ�ĐŽůƵŵŶ͍
ϰ͘�� /Ɛ�ƚŚĞƌĞ�Ă�ǁĂǇ�ƚŽ�ĮŐƵƌĞ�ŽƵƚ�ŚŽǁ�ůŽŶŐ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ƚŽŽŬ͍��

III:  Interpreting a Geological Column
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�ŚĂƌůĞƐ�>ǇĞůů�ǁĂƐ�ďŽƌŶ�ŝŶ�ϭϳϵϳ�ŝŶ�^ĐŽƚůĂŶĚ͘��,ŝƐ�ĨĂƚŚĞƌ�ǁĂƐ�Ă�ŶĂƚƵƌĂůŝƐƚ͘��,Ğ�ďĞĐĂŵĞ�Ă�
ďĂƌƌŝƐƚĞƌ�;Ă�ƚƌŝĂů�ůĂǁǇĞƌͿ͕�ďƵƚ�ƐƉĞŶƚ�ŵŽƐƚ�ŽĨ�ŚŝƐ�ƟŵĞ�ŝŶĚƵůŐŝŶŐ�ŝŶ�ŚŝƐ�ůŽǀĞ�ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�
ŐĞŽůŽŐǇ͘��KǀĞƌ�ƟŵĞ͕�ŚĞ�ďĞĐĂŵĞ�Ă�ƉƌŽĨĞƐƐŝŽŶĂů�ŐĞŽůŽŐŝƐƚ�ďǇ�ŽďƐĞƌǀŝŶŐ�
ĚŝīĞƌĞŶƚ�ůĂŶĚ�ĨŽƌŵƐ͕�ĚĞǀĞůŽƉŝŶŐ�ƚŚĞŽƌŝĞƐ�ĂďŽƵƚ�ƚŚĞ��ĂƌƚŚ͕�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƟŶŐ�ƚŽ�ƚĞƐƚ�
ƚŚŽƐĞ�ŝĚĞĂƐ͘��,Ğ�ƐƚƵĚŝĞĚ�ƚŚĞ�ǁŽƌŬ�ŽĨ�:ĂŵĞƐ�,ƵƩŽŶ͕�ƚŚĞ�ĨĂƚŚĞƌ�ŽĨ�ŐĞŽůŽŐǇ͕�ǁŚŽ�ƌĞĨƵƚĞĚ�
ƚŚĞ�ƉŽƉƵůĂƌ�ŝĚĞĂ�ŽĨ�ƚŚĞ�ƟŵĞ�ƚŚĂƚ�ŽŶůǇ�Ă�ŵĂũŽƌ�ĐĂƚĂƐƚƌŽƉŚĞ�ĐŽƵůĚ�ĐŚĂŶŐĞ�ƚŚĞ�ƐƵƌĨĂĐĞ�
ĨĞĂƚƵƌĞƐ�ŽĨ�ƚŚĞ��ĂƌƚŚ͘��,ƵƩŽŶ�ďĞůŝĞǀĞĚ�ŝŶ�ƵŶŝĨŽƌŵŝƚĂƌŝĂŶŝƐŵ͕�ƚŚĞ�ŝĚĞĂ�ƚŚĂƚ�ƐůŽǁ͕�
ĐŽŶƐƚĂŶƚ�ĂĚũƵƐƚŵĞŶƚƐ�ŚĂĚ�ďĞĞŶ�ĂŶĚ�ĐŽŶƟŶƵĞĚ�ƚŽ�ďĞ�ŵĂĚĞ�ŽŶ�ƚŚĞ��ĂƌƚŚ͕�ĂŶĚ�ƚŚĂƚ�
ĞĂƌƚŚƋƵĂŬĞƐ͕�ŇŽŽĚƐ͕�ĂŶĚ�ŽƚŚĞƌ�ĚŝƐĂƐƚĞƌƐ�ǁĞƌĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĐǇĐůĞ�ŽĨ�ĐŚĂŶŐĞ͘��>ǇĞůů͕�
ŚŽǁĞǀĞƌ͕ �ĐŽŵŵƵŶŝĐĂƚĞĚ�ƚŚĞƐĞ�ŝĚĞĂƐ�ŵƵĐŚ�ŵŽƌĞ�ĐŽŚĞƌĞŶƚůǇ�ƚŚĂŶ�,ƵƩŽŶ�ĂŶĚ�ŝƚ�ǁĂƐ�
>ǇĞůů͛Ɛ�ƉĞƌƐƵĂƐŝǀĞ�ĂƌŐƵŵĞŶƚƐ�ůĞĚ�ƚŽ�ƚŚĞ�ŶŽǁ�ĐŽŵŵŽŶůǇ�ĂĐĐĞƉƚĞĚ�ǀŝĞǁ�ƚŚĂƚ�ƚŚĞ��ĂƌƚŚ͛Ɛ�
ĨĞĂƚƵƌĞƐ�ŚĂǀĞ�ĂůƚĞƌĞĚ�ŽǀĞƌ�ůŽŶŐ�ƉĞƌŝŽĚƐ�ŽĨ�ƟŵĞ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞŝƌ�ƉŚǇƐŝĐĂů͕�ĐŚĞŵŝĐĂů͕�ĂŶĚ�
ďŝŽůŽŐŝĐĂů�ĂƐƉĞĐƚƐ͕�>ǇĞůů�ĂůƐŽ�ǁĂƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ƚŽ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ƚŚĞ�ǁŽƌůĚ�ǁĂƐ�ŵƵĐŚ�
ŽůĚĞƌ�ƚŚĂŶ�ǁĂƐ�ĐŽŵŵŽŶůǇ�ƚŚŽƵŐŚƚ͖�ŚĞ�ďĞůŝĞǀĞĚ�ƚŚĂƚ�ƚŚĞ�ǁŽƌůĚ�ǁĂƐ�ŵŽƌĞ�ƚŚĂŶ�ϯϬϬ�
ŵŝůůŝŽŶ�ǇĞĂƌƐ�ŽůĚ͘��&Žƌ�ŚŝƐ�ǁŽƌŬ�ŝŶ�ƐĐŝĞŶĐĞ͕�>ǇĞůů�ǁĂƐ�ŬŶŝŐŚƚĞĚ�ŝŶ�ϭϴϰϴ͘��KŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�
ŝŵƉŽƌƚĂŶƚ�ĨĞĂƚƵƌĞƐ�ŝŶ��ŚĂƌůĞƐ�>ǇĞůů͛Ɛ�ďŽŽŬ͕�WƌŝŶĐŝƉůĞƐ�ŽĨ�'ĞŽůŽŐǇ͕�ŝƐ�ƚŚĞ�ŶŽƟŽŶ�ŽĨ�ĚĞĞƉ�
ƟŵĞ͘���ƚ�ƚŚĞ�ƟŵĞ�ŽĨ�>ǇĞůů͛Ɛ�ďŽŽŬ�ďĞŝŶŐ�ƉƵďůŝƐŚĞĚ͕�ƚŚĞ�ƉƌĞǀĂŝůŝŶŐ�ǀŝĞǁ�ǁĂƐ�ƚŚĂƚ�ƚŚĞ��ĂƌƚŚ�
ǁĂƐ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϲ͕ϬϬϬ�ǇĞĂƌƐ�ŽůĚ͘��tĞ�ǁŝůů�ƉĞƌĨŽƌŵ�Ă�ƐŝŵƉůĞ�ĐĂůĐƵůĂƟŽŶ�ďĂƐĞĚ�ŽŶ�
ĂĐƚƵĂů�ĞĂƌƚŚƋƵĂŬĞ�ĚĂƚĂ�ƚŽ�ƐĞĞ�ŝĨ�ƚŚŝƐ�ĐůĂŝŵ�ŚĂƐ�ŵĞƌŝƚ͘

WĂƌƚ�KŶĞ͗��ĂůĐƵůĂƟŶŐ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƌĂƚĞ�ŽĨ�ƵƉůŝŌŝŶŐ�ĞǀĞŶƚƐ�ŝŶ��ŚŝůĞ
Answers in Appendix I Answer sheet

^ŽŵĞ��ĂƌƚŚƋƵĂŬĞƐ�ǁŚŝĐŚ�ƉƌŽĚƵĐĞĚ�ƵƉůŝŌ�ŝŶ��ŚŝůĞ�ĂƌĞ�ƌĞĐŽƌĚĞĚ�ďĞůŽǁ͘��
zĞĂƌ� � �ǀĞƌĂŐĞ�DĞƚĞƌƐ�ŽĨ�ƵƉůŝŌ
2010   0.24
ϭϵϲϬ� � � Ϭ͘ϯϰ
1835   0.29 
  
ϭ͘� tŚĂƚ�ŝƐ�ƚŚĞ�ĂǀĞƌĂŐĞ�ůĞŶŐƚŚ�ŽĨ�ƟŵĞ�ďĞƚǁĞĞŶ�ƵƉůŝŌ�ĞǀĞŶƚƐ͍
Ϯ͘� tŚĂƚ�ŝƐ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƵƉůŝŌ͕�ŝŶ�ŵĞƚĞƌƐ͍

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 genͲ
ĞƌĂƚĞĚ�ĮŐƵƌĞƐ͕�ƌŽƵŐŚůǇ�ŚŽǁ�ŽůĚ�ĂƌĞ�ƚŚĞ��ŶĚĞƐ�DŽƵŶƚĂŝŶƐ͕�ƵƐŝŶŐ�ƚŚĞƐĞ�ĮŐƵƌĞƐ͍

IV. Charles Lyell: Uniformitarianism and Time
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WĂƌƚ�dǁŽ͗�ZĞƐĞĂƌĐŚ�ƋƵĞƐƟŽŶƐ

1. What is the actual age of this mountain range?
2. What sort of plate tectonics is going on in this area?
3. Are the Andes an old or young mountain range? How can you tell visually?
4. What is the age of the Appalachian mountain chain in the Eastern USA?
5. Look at an image of the Appalachian Mountains.  How can you tell that they  
 are much older than the Andes?
ϲ͘� tŚĞƌĞ�ĂƌĞ�ƚŚĞ�ŽůĚĞƐƚ�ƌŽĐŬƐ�ŽŶ��ĂƌƚŚ�ĨŽƵŶĚ͍�,Žǁ�ĚŽĞƐ�ƚŚŝƐ�ĂŐĞ�ĐŽŵƉĂƌĞ�ǁŝƚŚ��
 other rocks found elsewhere in the solar system?
7. Suggest two reasons why Moon rocks are older than Earth rocks.

WĂƌƚ�dŚƌĞĞ͗��ǀĂůƵĂƟŶŐ�ƚŚĞ�ĞǀŝĚĞŶĐĞ�ĂŶĚ�ĚƌĂǁŝŶŐ�ĐŽŶĐůƵƐŝŽŶƐ

1. How old is the Earth?  List 3 lines of evidence that lead to this conclusion.
2. How do astronomers know the age of the solar system?
ϯ͘� �ŽĞƐ�ĂƐƚƌŽŶŽŵŝĐĂů�ĞǀŝĚĞŶĐĞ�ƐƵƉƉŽƌƚ�>ǇĞůů Ɛ͛�ŶŽƟŽŶ�ŽĨ�ŐĞŽůŽŐŝĐ�ƟŵĞ͍
ϰ͘� �ŽĞƐ�ŶĂƚƵƌĂů�ƐĞůĞĐƟŽŶ�ŚĂǀĞ�ƚŚĞ�ƟŵĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�ŽƉĞƌĂƚĞ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ďǇ�
 Darwin here on Earth?
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dŚĞ�,D^��ĞĂŐůĞ�ǁĂƐ�Ă�ƐŚŝƉ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĞǆƉůŽƌĞ͘��,ĞƌĞ�ĂƌĞ�ƐŽŵĞ�ůŝŶŬƐ�ƚŽ�ŚĞůƉ�ǇŽƵ�ůĞĂƌŶ�
ĂďŽƵƚ�ƚŚĞ��ĞĂŐůĞ͕�ĂŶĚ�ĂŶŽƚŚĞƌ�ŐƌĞĂƚ�ƐŚŝƉ�ŽĨ�ĞǆƉůŽƌĂƟŽŶ͕�ƚŚĞ�DĂƌƐ�ZŽǀĞƌ��ƵƌŝŽƐŝƚǇ͘

WĂƌƚ�KŶĞ͗�>ĞĂƌŶ�ĂďŽƵƚ�ƚŚĞ�ƐŚŝƉƐ
Answers in Appendix I Answer sheet

sŝƐŝƚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ǁĞďƐŝƚĞƐ�ĂŶĚ�ƌĞĂĚ�ĂďŽƵƚ�ƚŚĞƐĞ�ƚǁŽ�ƐŚŝƉƐ�ŽĨ�ĞǆƉůŽƌĂƟŽŶ͘

ŚƩƉ͗ͬͬǁǁǁ͘ƌŵŐ͘ĐŽ͘ƵŬͬĞǆƉůŽƌĞͬƐĞĂͲĂŶĚͲƐŚŝƉƐͬĨĂĐƚƐͬĞǆƉůŽƌĞƌƐͲĂŶĚͲůĞĂĚĞƌƐͬĐŚĂƌůĞƐͲĚĂƌǁŝŶͲĂŶĚͲŚŵƐͲďĞĂͲ
gle
ŚƩƉ͗ͬͬǁǁǁ͘ŶŚŵ͘ĂĐ͘ƵŬͬŶĂƚƵƌĞͲŽŶůŝŶĞͬƐĐŝĞŶĐĞͲŽĨͲŶĂƚƵƌĂůͲŚŝƐƚŽƌǇͬĞǆƉĞĚŝƟŽŶƐͲĐŽůůĞĐƟŶŐͬďĞĂŐůĞͲǀŽǇĂŐĞͬ
ŚƩƉ͗ͬͬǁǁǁ͘ƌŵŐ͘ĐŽ͘ƵŬͬǁŚĂƚƐͲŽŶͬĞǆŚŝďŝƟŽŶƐͬƉĂƐƚͬƚŚĞͲďĞĂŐůĞͲǀŽǇĂŐĞƐ
ŚƩƉ͗ͬͬŵĂƌƐ͘ũƉů͘ŶĂƐĂ͘ŐŽǀͬŵƐůͬ

WĂƌƚ�dǁŽ͗�>ŝƐƚ�ƐŝŵŝůĂƌŝƟĞƐ

>ŝƐƚ�ϱ�ƐŝŵŝůĂƌŝƟĞƐ�ďĞƚǁĞĞŶ�ƚŚĞƐĞ�ƚǁŽ�ŵŝƐƐŝŽŶƐ͘

WĂƌƚ�dŚƌĞĞ͗�>ŝƐƚ��ŝīĞƌĞŶĐĞƐ

>ŝƐƚ�ϱ�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ƚŚĞƐĞ�ŵŝƐƐŝŽŶƐ͘

WĂƌƚ�&ŽƵƌ͗��ĞǀĞůŽƉŝŶŐ�Ă�DŝƐƐŝŽŶ�/ŵĂŐĞ�WŽƌƞŽůŝŽ

Select 5 images from the Mars Rover Curiosity taken so far.  
&Žƌ�ĞĂĐŚ�ŝŵĂŐĞ͕�ƐƵŐŐĞƐƚ�ǁŚǇ�ŝƚ Ɛ͛�Ă�ŐŽŽĚ�ŝŵĂŐĞ�ƚŽ�ƌĞƉƌĞƐĞŶƚ�ƚŚĞ�ĂŝŵƐ�ĂŶĚ�ŽďũĞĐƟǀĞƐ�ŽĨ�
this mission.

V. Missions of  Exploration: Then and Now
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�ŶƚŚƌŽƉŽĐĞŶĞ�ŝƐ�Ă�ƚĞƌŵ�ĐŽŝŶĞĚ�ďǇ��ƵƚĐŚ�ĐŚĞŵŝƐƚ�WĂƵů��ƌƵƚǌĞŶ�ĂŶĚ�ǁĂƐ�ĮƌƐƚ�ƐĞĞŶ�ŝŶ�
ƉƌŝŶƚ�ŝŶ�ϮϬϬϬ͘��/ƚ�ŝƐ�ĂŶ�ĞǆƉƌĞƐƐŝŽŶ�ĨŽƌ�Ă�ŶĞǁ�ŐĞŽůŽŐŝĐ�ĞƉŽĐŚ�ǁŚŝĐŚ�ƌĞĨĞƌƐ�ƚŽ�ŵĂŶ͛Ɛ�ŝŵƉĂĐƚ�
ŽŶ�ƚŚĞ�ƉůĂŶĞƚ͘��/ƚ�ĐŽŵĞƐ�ĨƌŽŵ�ĂŶƚŚƌŽƉŽͲ�ŵĞĂŶŝŶŐ�ƉĞƌƚĂŝŶŝŶŐ�ƚŽ�ŚƵŵĂŶ�ďĞŝŶŐƐ�ĂŶĚ�ͲĐĞŶĞ�
ŵĞĂŶŝŶŐ�ŶĞǁ͘��dŚĞ�,ŽůŽĐĞŶĞ��ƉŽĐŚ�ďĞŐĂŶ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ůĂƐƚ�ŝĐĞ�ĂŐĞ�;ĂďŽƵƚ�ϭϭ͕ϱϬϬ�
ǇĞĂƌƐ�ĂŐŽͿ�ĂŶĚ͕�ƵŶƟů�ƌĞĐĞŶƚůǇ͕�ǁĂƐ�ĐŽŶƐŝĚƌĞĚ�ƚŽ�ĐŽŶƟŶƵĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĚĂǇ͘���
,ŽǁĞǀĞƌ͕ �ǁŝƚŚ�ĂďŽƵƚ�ƐĞǀĞŶ�ďŝůůŝŽŶ�ƉĞŽƉůĞ�ŽŶ�ƚŚĞ�ƉůĂŶĞƚ͕�ŽƵƌ�
ĞǆŝƐƚĞŶĐĞ�ĂůŽŶĞ�ŚĂƐ�Ă�ŚƵŐĞ�ŝŵƉĂĐƚ�ŽŶ��ĂƌƚŚ͕�ĞŶŽƵŐŚ�ŽĨ�ĂŶ�ŝŵƉĂĐƚ�ƚŽ�ǁĂƌƌĂŶƚ�ŝƚƐ�ŽǁŶ�
ƚĞƌŵ͘��tŚĞŶ�ůŽŽŬŝŶŐ�Ăƚ�ŽƚŚĞƌ�ĞƉŽĐŚƐ͕�ƐƚƌĂƟŐƌĂƉŚĞƌƐ�;ƚŚŽƐĞ�ǁŚŽ�ƐƚƵĚǇ�ƌŽĐŬ�ůĂǇĞƌƐͿ�ŚĂǀĞ�
ŚĂĚ�ŵĂŶǇ�ƟĞƌƐ�ŽĨ�ƚŚĞ��ĂƌƚŚ͛Ɛ�ĨĞĂƚƵƌĞƐ�ƚŽ�ĞǆĂŵŝŶĞ͘��dŚĞ��ŶƚŚƌŽƉŽĐĞŶĞ�ůĂǇĞƌ�ŝƐ�ŶŽƚ�ǇĞƚ�
ĐŽŵƉůĞƚĞ͕�ƐŽ�ǁŝůů�ƚŚĞ�ŵĂƌŬ�ǁĞ�ůĞĂǀĞ�ďĞ�ƐŝŐŶŝĮĐĂŶƚ͍��'ĞŶĞƌĂůůǇ͕�ƚŚĞ�ƐĐŝĞŶĐĞ�ĐŽŵŵƵŶŝͲ
ƚǇ�ƐĂǇƐ�ǇĞƐ͘��WĞŽƉůĞ�ĂƌĞ�ůĞĂǀŝŶŐ�ƚŚĞŝƌ�ŵĂƌŬ�ďǇ�ďƵŝůĚŝŶŐ�ĐŝƟĞƐ͕�ĨĂƌŵŝŶŐ͕�ĚĞŶƵĚŝŶŐ�ŽƵƌ�
ĨŽƌĞƐƚƐ͕�ĂŶĚ�ƉƌŽďĂďůǇ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚůǇ͕�ĐŚĂŶŐŝŶŐ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ǀĂƌŝŽƵƐ�ŐĂƐĞƐ�ŝŶ�ŽƵƌ�
ĂƚŵŽƐƉŚĞƌĞ͘���ůƚŚŽƵŐŚ�ƐĐŝĞŶƟƐƚƐ�ĚŽ�ŶŽƚ�ĂŐƌĞĞ�ǁŚĞŶ�ƚŚĞ��ŶƚŚƌŽƉŽĐĞŶĞ��ƉŽĐŚ�ďĞŐĂŶ�
;ƐŽŵĞ�ƐĂǇ�ĂƐ�ůŽŶŐ�ĂƐ�ϴ͕ϬϬϬ�ǇĞĂƌƐ�ĂŐŽͿ͕�ƚŚĞǇ�ĚŽ�ĂŐƌĞĞ�ƚŚĂƚ�ďĞĐĂƵƐĞ�ǁĞ�ŚĂǀĞ�ŝŶĐƌĞĂƐĞĚ�
ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ĐĂƌďŽŶ�ĚŝŽǆŝĚĞ�ŝŶ�ŽƵƌ�ĂƚŵŽƐƉŚĞƌĞ͕�ĐĂƵƐŝŶŐ�ŝƚ�ƚŽ�ŚĞĂƚ�ƵƉ͕�ŽƵƌ�ŝŵƉĂĐƚ�ŝƐ�
ŶŽƚĞǁŽƌƚŚǇ͘��dŚĞ�ďŝŐ�ƋƵĞƐƟŽŶ�ŶŽǁ�ŝƐ�ŝĨ�ƚŚĞ�ĐŽŶƐĞƋƵĞŶĐĞƐ�ŽĨ�ŽƵƌ�ŝŵƉĂĐƚ�ǁŝůů�ŚĂǀĞ�ŚŽƌƌŝĨͲ
ŝĐ�ƌĞƐƵůƚƐ�Žƌ�ŵĞƌĞůǇ�ďĞ�Ă�ĐŚĂŶŐĞ�ǁŽƌƚŚ�ŵĞŶƟŽŶŝŶŐ͘��

DŽƐƚ�ŐĞŽƐĐŝĞŶƟƐƚƐ�ŚĂǀĞ�ĂĐĐĞƉƚĞĚ�ƚŚĞ�ŶĞǁ�ƚĞƌŵ͕��ŶƚŚƌŽƉŽĐĞŶĞ͕�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ƟŵĞ�
ƐŝŶĐĞ�ƚŚĞ�ŝŶĚƵƐƚƌŝĂů�ƌĞǀŽůƵƟŽŶ�ďĞŐĂŶ�;ƐĞƚ�Ăƚ�ƚŚĞ�ŝŶǀĞŶƟŽŶ�ŽĨ�:ĂŵĞƐ�tĂƩ Ɛ͛�^ƚƌĞĂŵ�
Engine, according to one source).  What does “anthropocene” mean?

tĞďƐŝƚĞƐ�ĨŽƌ�ŝŶĨŽƌŵĂƟŽŶ͗
ŚƩƉ͗ͬͬǁǁǁ͘ƵĐ͘ĞĚƵͬŽƌŐƐͬƋĂƌŐͬĂďŽƵƚͬƚŚĞͲĂŶƚŚƌŽƉŽĐĞŶĞ͘Śƚŵů
ŚƩƉ͗ͬͬŐůŽďĂŝĂ͘ŽƌŐͬĞŶͬĂŶƚŚƌŽƉŽĐĞŶĞͬƚŚĞͺĂŶƚŚƌŽƉŽĐĞŶĞͺŝŐďƉͺŐůŽďĂŝĂ͘ũƉŐ
ŚƩƉ͗ͬͬĂŵĂǌŝŶŐƐƚƵī͘ĐŽ͘ƵŬͬŚƵŵĂŶŝƚǇͬƚŚĞͲĂŶƚŚƌŽƉŽĐĞŶĞͬη͘hŚ��ǇtYĂĐǁ/
ŚƩƉ͗ͬͬǁǁǁ͘ĂŶƚŚƌŽƉŽĐĞŶĞ͘ŝŶĨŽͬĞŶͬŚŽŵĞ

WĂƌƚ�KŶĞ͗��ƌŐƵŵĞŶƚ�ŝŶ�ƚŚĞ��ĸƌŵĂƟǀĞ
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

WĂƌƚ�dǁŽ͗�^ƉĞĐƵůĂƟŽŶ
What will the next geological epoch look like?  Select some images that you feel 
ƉŽƌƚƌĂǇ�ƚŚĞ�͞ƉŽƐƚͲĂŶƚŚƌŽƉŽĐĞŶĞ͟�ĞƉŽĐŚ͘�� 

VI. Gathering evidence for the Anthropocene 
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^ĞǀĞƌĂů�ĞǆĂŵƉůĞƐ�ŽĨ�ŚŽǁ�ŶĂƚƵƌĂů�ƐĞůĞĐƟŽŶ�ƉƌĞƐƐƵƌĞƐ�ǁŽƌŬ�ĂƌĞ�ĞǆƉůĂŝŶĞĚ�ŝŶ�ƚŚĞ�Įůŵ�EĂƚͲ
ƵƌĂů�^ĞůĞĐƟŽŶ͘��dŚŝƐ�ĂĐƟǀŝƚǇ�ŝƐ�Ă�ƐŝŵƉůĞ͕�ĨƵŶ͕�ĞŶŐĂŐŝŶŐ͕�ŚĂŶĚƐͲŽŶ͕�ĂŶĚ�ŬŝŶĞƐƚŚĞƟĐ�ƚŚĂƚ�
ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƐĞůĞĐƟŽŶ�ƉƌĞƐƐƵƌĞƐ͕�ĐŽŵƉĞƟƟŽŶ�ĨŽƌ�ůŝŵŝƚĞĚ�
ƌĞƐŽƵƌĐĞƐ͕�ƉƌĞĚĂƟŽŶ͕�ǁĂƌŶŝŶŐ�ĐŽůŽƌĂƟŽŶ͕�ĂŶĚ�ĐĂŵŽƵŇĂŐĞ͘��dŚŝƐ�ĂĐƟǀŝƚǇ�ƐŚŽƵůĚ�ďĞ�ĚŽŶĞ�
ŝŶ�ϯ�͚ƌƵŶƐ͛�Žƌ�ƚƌŝĂůƐ͕�ĞĂĐŚ�ƟŵĞ�ŵĂŬŝŶŐ�ƚŚĞ�ƐŝŵƵůĂƟŽŶ�ŵŽƌĞ�ĐŽŵƉůŝĐĂƚĞĚ͕�ĂŶĚ�ƚŚĞƌĞďǇ�
ŵŽƌĞ�ƌĞĂůŝƐƟĐ͘�

DĂƚĞƌŝĂůƐ�ŶĞĞĚĞĚ͗��ŽůŽƌĞĚ�ƚŽŽƚŚƉŝĐŬƐ�;ŶŽƚĞ͗�ĂŶǇ�ŵƵůƟĐŽůŽƌĞĚ�ŝƚĞŵ�ƚŚĂƚ�ŝƐ��
ƚŽŽƚŚƉŝĐŬͲƐŝǌĞĚ�ǁŝůů�ĚŽͿ͕�ĐŽŵĨŽƌƚĂďůĞ�ŽƵƚĚŽŽƌ�ƐŚŽĞƐ͕�Ă�ůĂƌŐĞ�ĮĞůĚ�ůŝŬĞ�Ă�ĨŽŽƚďĂůů�ƉŝƚĐŚ͕�
ĂŶĚ�Ă�ƟŵŝŶŐ�ĚĞǀŝĐĞ͘

�ĞĨŽƌĞ�ƚŚĞ�ŚƵŶƚ͗�ƐƉƌĞĂĚ�ƚŽŽƚŚƉŝĐŬƐ�ĂƌŽƵŶĚ�ƚŚĞ�ƉůĂǇ�ĂƌĞĂ�ƌĂŶĚŽŵůǇ͘��^ƚƵĚĞŶƚƐ�ĂƌĞ�ďŝƌĚƐ͖�
ƚŽŽƚŚƉŝĐŬƐ�ĂƌĞ�ďŝƌĚ�ƉƌĞǇ�ŝƚĞŵƐ�;ǁŽƌŵƐͿ͘
  
First Run

ϭ͘����ŝǀŝĚĞ�ƐƚƵĚĞŶƚƐ�ŝŶƚŽ�ŐƌŽƵƉƐ�ŽĨ�ƚǁŽ͖�ƚŚĞƐĞ�ĂƌĞ�Ă�ŶĞƐƟŶŐ�ƉĂŝƌ
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”.
ϱ͘����ƌŝĞĨ�ĚŝƐĐƵƐƐŝŽŶ͗�ǁŚĂƚ�ǁĞƌĞ�ƐŽŵĞ�ƐƵĐĐĞƐƐĨƵů�ŚƵŶƟŶŐ�ƐƚƌĂƚĞŐŝĞƐ͍
ϲ͘����ƌĞ�ǇŽƵƌ�ƚŽŽƚŚƉŝĐŬƐ�ŵŽƌĞ�ƚŚĂŶ�ŽŶĞ�ĐŽůŽƌ͍��/Ɛ�ƚŚĞƌĞ�Ă�ĐŽůŽƌ�ƚŚĂƚ�ǇŽƵ�ĨŽƵŶĚ�ŵŽƌĞ��
      of? Less of?  Suggest some reasons for this.

^ĞĐŽŶĚ�ZƵŶ͗�tĂƌŶŝŶŐ�ĐŽůŽƌƐ�ĂŶĚ�ƉƌĞǇ�ĂĚĂƉƚĂƟŽŶ

In nature, many species of insect have bright areas of red, yellow, and orange 
ƉƌŽŵŝŶĞŶƚůǇ�ĚŝƐƉůĂǇĞĚ͘��dŚĞƐĞ�ĂƌĞ�ĐĂůůĞĚ�ǁĂƌŶŝŶŐ�ĐŽůŽƌƐ͕�ĂŶĚ�ĂƌĞ�ŵĞĂŶƚ�ƚŽ�ǁĂƌĚ�Žī�
ƉƌĞĚĂƚŽƌƐ͕�ƵƐƵĂůůǇ�ďĞĐĂƵƐĞ�ƚŚĞ�ŝŶƐĞĐƚ�ŝƐ�ƉŽŝƐŽŶŽƵƐ�Žƌ�ĨŽƵůͲƚĂƐƟŶŐ͘

ϭ͘���ZĞͲƐƉƌĞĂĚ�ŽƵƚ�ƚŚĞ�ƚŽŽƚŚƉŝĐŬƐ͕�ĂƐ�ďĞĨŽƌĞ
Ϯ͘���tĂƌŶ�ƚŚĞ�ŶĞƐƟŶŐ�ƉĂŝƌ�ƚŚĂƚ�Ăůů�ƌĞĚ�ĂŶĚ�ǇĞůůŽǁ�ƚŽŽƚŚƉŝĐŬƐ�ĂƌĞ�ůĞƚŚĂů͗�ĐŽůůĞĐƚ�� �
       them and die immediately.
ϯ͘���ZĞƐĞƚ�ƚŚĞ�ϱ�ŵŝŶƵƚĞ�ƟŵĞƌ�ĂŶĚ�ďĞŐŝŶ�ĐŽůůĞĐƟŶŐ�ƚŽŽƚŚƉŝĐŬƐ͘
ϰ͘����ůů�ŶĞƐƟŶŐ�ƉĂŝƌƐ�ǁŝƚŚ�Ăƚ�ůĞĂƐƚ�ϮϬ�ƚŽŽƚŚƉŝĐŬƐ�ƐƵƌǀŝǀĞͲĂƐ�ůŽŶŐ�ĂƐ�ƚŚĞ�ƚŽŽƚŚƉŝĐŬƐ�� �
       aren’t red or yellow.
ϱ͘�����ŝƐĐƵƐƐ�ǁŚǇ�ǁĂƌŶŝŶŐ�ĐŽůŽƌƐ�ƌĞƉƌĞƐĞŶƚ�Ă�ƐƵĐĐĞƐƐĨƵů�ĂĚĂƉƚĂƟŽŶ�ĨŽƌ�ƚŚĞ�ƉƌĞǇ͘

VII. Colored Toothpicks: A Natural Selection 
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dŚŝƌĚ�ZƵŶ͗�/ŶƚƌŽĚƵĐŝŶŐ�ĂŶŽƚŚĞƌ�ƉƌĞĚĂƚŽƌ

ϭ͘���/Ŷ�ŶĂƚƵƌĞ͕�ƚŚĞƌĞ�ĂƌĞ�ĂůƐŽ�ƚŚŽƐĞ�ǁŚŽ�ƉƌĞǇ�ŽŶ�ŽƚŚĞƌ�ƉƌĞĚĂƚŽƌƐͲŝŶ�ƚŚŝƐ�ĐĂƐĞ͕�Ă�ŚĂǁŬ͘��
Ϯ͘���^ĞůĞĐƚ�ƚǁŽ�ǀŽůƵŶƚĞĞƌƐ͕�ĂŶĚ�ďƌŝĞĨ�ƚŚĞŵ�ďĞĨŽƌĞ�ƚŚĞ�ŚƵŶƚ�ďĞŐŝŶƐ͘
ϯ͘����ŝƐƚƌŝďƵƚĞ�ƚŽŽƚŚƉŝĐŬƐ�ĂƐ�ďĞĨŽƌĞ͘
ϰ͘���dǁŽ�ƌĞůĂƟǀĞůǇ�ƐǁŝŌ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ƐĞůĞĐƚĞĚ�ƚŽ�ďĞ�ƚŚĞ�ŚĂǁŬƐ͕�ĂŶĚ�ĂƌĞ�ĂůůŽǁĞĚ�ƚŽ�ƐĞůĞĐƚ��
�������ƚŚĞŝƌ�ŶĞƐƟŶŐ�ƐŝƚĞ�ŽŶ�ƚŚĞ�ƉĞƌŝŵĞƚĞƌ�ŽĨ�ƚŚĞ�ƉůĂǇ�ĂƌĞĂ͘��EŽƚĞ͗�ĚŽ�ŶŽƚ�ůĞƚ�ŽƚŚĞƌ�͞ďŝƌĚƐ͟���������
�������ĐŚĂŶŐĞ�ŶĞƐƟŶŐ�ƐŝƚĞƐ͘��
ϱ͘���^ƚĂƌƚ�ƚŚĞ�ƟŵĞƌ͘ ���ǀĞƌǇ�ƟŵĞ�ǇŽƵ�ƐĂǇ�ƚ�ǁŽƌĚ�͞ĨĞĞĚ͟�;ĞǀĞƌǇ�ϯϬ�ƐĞĐŽŶĚƐͿ�ƚŚĞ�ŚĂǁŬƐ�ƌƵŶ���������
�������ŽƵƚ�ĂŶĚ�ĂƩĞŵƉƚ�ƚŽ�ĐĂƚĐŚ�ĨĞĞĚŝŶŐ�ďŝƌĚƐ�;ƚĂƉ�ƚŚĞŵ�ůŝŐŚƚůǇ�ŽŶ�ƚŚĞ�ƐŚŽƵůĚĞƌͿ͘��/Ĩ�� �
       tapped, the bird “dies”, and must sit down in that spot.  
ϲ͘�����ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ϱ�ŵŝŶƵƚĞƐ͕�ĞĂĐŚ�ŶĞƐƚ�ƐŚŽƵůĚ�ŚĂǀĞ�Ăƚ�ůĞĂƐƚ�ϮϬ�ƚŽŽƚŚƉŝĐŬƐ͘
ϳ͘�����ŝƐĐƵƐƐ͗�ǁŚĂƚ�ŚĂƉƉĞŶĞĚ�ƚŽ�ǇŽƵƌ�ŽĚĚƐ�ŽĨ�ƐƵĐĐĞƐƐ�ŝĨ�Ă�ƉĂƌƚŶĞƌ�ǁĂƐ�ƚĂŬĞŶ�ďǇ�Ă���ŚĂǁŬ͍
ϴ͘�����ƌĞ�ŵŽƌĞ�ďŝƌĚƐ�ĚĞĂĚ�ŝŶ�Ă�ƉĂƌƟĐƵůĂƌ�ĂƌĞĂ�ŽĨ�ƚŚĞ�ĮĞůĚ͍�tŚǇ͍
ϵ͘����tŚĂƚ�ĂĚĂƉƚĂƟŽŶƐ�ĚŽ�ǇŽƵ�ƚŚŝŶŬ�ƌĞĂů�ďŝƌĚƐ�ĞŵƉůŽǇ�ƚŽ�ŶŽƚ�ŐĞƚ�ĞĂƚĞŶ�ďǇ�ŚĂǁŬƐ͍��>ŝƐƚ��
�������ƐŽŵĞ�ƐƵĐĐĞƐƐĨƵů�ĂĚĂƉƚĂƟŽŶƐ�ƚŚĂƚ�ǇŽƵ�ĞŵƉůŽǇĞĚ͕�ƐƵĐŚ�ĂƐ�ĞǀĂƐŝǀĞ�ŵĂŶĞƵǀĞƌŝŶŐ͕��
�������ƵƐŝŶŐ�Ă�ůŽŽŬŽƵƚ�ƐǇƐƚĞŵ͕�ĞƚĐ͘
ϭϬ͘�&Žƌ�Ăůů�ƐƵĐĐĞƐƐĨƵů�ŶĞƐƟŶŐ�ĐŽƵƉůĞƐ͗�ǇŽƵ�ĂƌĞ�ĂǁĂƌĚĞĚ�Ϯ�ĞŐŐƐ͕�ƚŽ�ƉƵƚ�ŝŶ�ǇŽƵƌ�ŶĞƐƚ�;ƵƐĞ��
�������ĐƌƵŵƉůĞĚ�ƵƉ�ƉĂƉĞƌ�ƚŽ�ƌĞƉƌĞƐĞŶƚ�ƚŚĞƐĞͿ͘��ZĞƉĞĂƚ�ƚŚĞ�ĂĐƟǀŝƚǇ�ĂƐ�ŽŌĞŶ�ĂƐ�ĚĞƐŝƌĞĚ͘��

^ŽŵĞ�ĐŽŶĐůƵĚŝŶŐ�ƋƵĞƐƟŽŶƐ

ϭ͘���tŚĂƚ�ĞůĞŵĞŶƚƐ�ŝŶ�ƚŚŝƐ�ƐŝŵƵůĂƟŽŶ�ǁĞƌĞ�ŚĂƌĚĞƐƚ�ƚŽ�ĂĚĂƉƚ�ƚŽ͍
Ϯ͘���tŚĂƚ�ĂĚǀĂŶƚĂŐĞƐ�ĚŝĚ�ƚŚĞ�ŐƌĞĞŶ�ƚŽŽƚŚƉŝĐŬƐ�ŚĂǀĞ͍��^ƵŐŐĞƐƚ�ƚǁŽ�ĞǆĂŵƉůĞƐ�ŝŶ�ŶĂƚƵƌĞ��
�������ƚŚĂƚ�ĞǆĞŵƉůŝĨǇ�ƚŚŝƐ�ƉŚĞŶŽŵĞŶŽŶ͘
ϯ͘���tŚĂƚ�ǁĂƐ�ŐŽŽĚ�Žƌ�ďĂĚ�ĂďŽƵƚ�ǁŚĞƌĞ�ƚŚĞ�ŚĂǁŬƐ�ƐĞůĞĐƚĞĚ�ƚŚĞŝƌ�ŶĞƐƟŶŐ�ƐŝƚĞ͍
ϰ͘����Ž�ƉƌĞĚĂƚŽƌƐ�ůŽŽŬ�ĨŽƌ�ƚŚĞƐĞ�ŬŝŶĚƐ�ŽĨ�ĂĚǀĂŶƚĂŐĞƐ�ŽǀĞƌ�ƚŚĞŝƌ�ƉƌĞǇ͍
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I. Mary Anning
WĂƌƚ�dǁŽ͗�YƵĞƐƟŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ƌĞĂĚŝŶŐ�ƐĞůĞĐƟŽŶ

ϭ͘� sĞƌǇ�ƉŽŽƌ͕ �ĞƐƉĞĐŝĂůůǇ�ĂŌĞƌ�ŚĞƌ�ĨĂƚŚĞƌ�ƉĂƐƐĞƐ�ĂǁĂǇ�Ăƚ�ĂŐĞ�ϭϬ͘
2. She went fossiling with her father.
3. Plesiosaurs, Icthyosaurs, Pteradactyls
ϰ͘� ^ŝŶĐĞ�ĞǆƟŶĐƟŽŶ�ǁĂƐŶ͛ƚ�ĞǆƉůĂŝŶĞĚ�ŝŶ�ƚŚĞ�ĐƌĞĂƟŽŶ�ƐƚŽƌǇ͕ �ƚŚĞ�ĂƉƉĞĂƌĂŶĐĞ�ŽĨ�ƚŚĞƐĞ��
� ĐůĞĂƌůǇ�ĞǆƟŶĐƚ�ĂŶŝŵĂůƐ�ĐŽƵůĚŶ͛ƚ�ďĞ�ĞǆƉůĂŝŶĞĚ�ďǇ�ƚŚĞ�ƐƚŽƌǇ�ŝƚƐĞůĨ͘
ϱ͘� ,Ğƌ�ƉĞĞƌƐ�ƌĞŐĂƌĚĞĚ�ŚĞƌ�ĂƐ�Ă�ƉŽŽƌ�͚ǁŽƌŬŝŶŐ�Őŝƌů͛�ŽĨ�ůŝƩůĞ�ƐŽĐŝĂů�ƌĞƉƵƚĞ͘��
� /ŶƚĞƌŶĂ�ƟŽŶĂůůǇ͕ �ŚĞƌ�ĐŽůůĞĐƟŶŐ�ƐŬŝůůƐ�ǁĞƌĞ�ŶŽƟĐĞĚ�ďǇ�ƚŚĞ�ŐƌĞĂƚ�ĂŶĂƚŽŵŝƐƚ�
 Georges Cuvier, for example. She was given a modest pension and admission to  
� ƚŚĞ��ƌŝƟƐŚ��ƐƐŽĐŝĂƟŽŶ�ĨŽƌ�ƚŚĞ��ĚǀĂŶĐĞŵĞŶƚ�ŽĨ�^ĐŝĞŶĐĞ�ŝŶ�>ŽŶĚŽŶ�ŶĞĂƌ�ƚŚĞ�ĞŶĚ��
 of her life for her work.
ϲ͘� �ŝĐŬĞŶƐ�ŝƐ�Ă�sŝĐƚŽƌŝĂŶ��ŶŐůŝƐŚ�ĂƵƚŚŽƌ�ǁŚŽƐĞ�ĞǆƚĞŶƐŝǀĞ�ǁŽƌŬƐ�ŝŶĐůƵĚĞ���
� �ŚƌŝƐƚŵĂƐ��ĂƌŽů͕��ĚǁŝŶ��ƌŽŽĚ͕�ĂŶĚ�EŝĐŬŽůĂƐ�EŝĐŬůĞďǇ͘
ϳ͘� &ŽƐƐŝůƐ�ŽĨ�ĞǆƟŶĐƚ�ĐƌĞĂƚƵƌĞƐ�ŚĞůƉ�ƉŝĞĐĞ�ƚŽŐĞƚŚĞƌ�ƚŚĞ�ƚƌĞĞ�ŽĨ�ůŝĨĞ�ƚŚĂƚ�ŝƐ�ŶĞĞĚĞĚ��
 to demonstrate the perfusion and links between species during the ongoing  
 process.

WĂƌƚ�dŚƌĞĞ͗�/ŶƚĞƌǀŝĞǁ�Ă�ĨĞŵĂůĞ�ƐĐŝĞŶƟƐƚ͘���ŚŽŽƐĞ�Ă�ĨĞŵĂůĞ�ƐĐŝĞŶƟƐƚ�ƚŚĂƚ�
you know locally, if possible.  Find out the following

ϭͲϰ͘� �ŶƐǁĞƌƐ�ǁŝůů�ǀĂƌǇ͘

II: Principles of  Geology: Superposition
WĂƌƚ�dǁŽ͗�ZĞƐƚĂƚĞ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ƉĂƌĂŐƌĂƉŚ�ŝŶ�ǇŽƵƌ�ŽǁŶ�ǁŽƌĚƐ

Student answers should include the ideas that the topmost layer is the youngest, and 
ƚŚĂƚ�ǇŽƵ�ĐĂŶ�ĂƌƌĂŶŐĞ�Ă�ŐŝǀĞŶ�ƐĞƚ�ŽĨ�ƌŽĐŬ�ůĂǇĞƌƐ�ŝŶƚŽ�Ă�ƌĞůĂƟǀĞ�ƟŵĞ�ŽƌĚĞƌĞĚ�ƐĞƋƵĞŶĐĞ͘

WĂƌƚ�dŚƌĞĞ͗�^ƵƉĞƌƉŽƐŝƟŽŶ�ŝŶ�ǇŽƵƌ�ŽǁŶ�ĞǆƉĞƌŝĞŶĐĞ

1. Examples can include any stack of old papers on a desk, the layers of clothes in  
 a laundry hamper, etc.
Ϯ͘� dŚŝƐ�ĐŽƵůĚ�ĞĂƐŝůǇ�ďĞ�ĚŽŶĞ�ĂƐ�Ă�ĐůĂƐƐ�ĚĞŵŽŶƐƚƌĂƟŽŶ͕�ďƵƚ�ŝƚ�ǁŽƵůĚ�ůĞƚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ��
� ĚŽ�Ă�ƐŝŵƉůĞ�ůĂď�ƉƌŽĐĞĚƵƌĞ͘��dŚĞ�ĚĂƚĂ�ƐŚŽƵůĚ�ŝŶĚŝĐĂƚĞ�Ă�ƟŵĞůŝŶĞ�ĨƌŽŵ�ƚŚĞ�ĮƌƐƚ��
 layer put in to the youngest on top.
ϯͲϰ� dŚŝƐ�ǁŝůů�ĚĞƉĞŶĚ�ŽŶ�ƚŚĞ�ŽƌŐĂŶŝǌĂƟŽŶĂů�ƐŬŝůů�ŽĨ�ƚŚĞ�ƉĞƌƐŽŶ�ĂƐƐĞŵďůŝŶŐ�ƚŚĞ�ĂůďƵŵ͘

Appendix I Answer sheet
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III:  Interpreting a Geological Column
WĂƌƚ�KŶĞ͗�/ĚĞŶƟĨǇŝŶŐ�ƚŚĞ�ŽƌĚĞƌ

<ĂŝďŽď�͕�DŽĐĂŬŽƉŝ�͕��ŚŝŶůĞ�͕�DŽĐŶĂǀĞ͕�<ĂǇĞŶŝĂ͕�EĂǀĂŚŽ�ƐĂŶĚƐƚŽŶĞ͕�dĞŵƉůĞ�ĐĂƉ͕�
Carmel, Dakota

WĂƌƚ�dǁŽ͗�>ŝŵŝƚƐ�ŽĨ�/ŶĨŽƌŵĂƟŽŶ

EŽ͕�ĂůƚŚŽƵŐŚ�ƚŚĞ�EĂǀĂŚŽ�ƐĂŶĚƐƚŽŶĞ�ŝƐ�ďǇ�ĨĂƌ�ƚŚĞ�ƚŚŝĐŬĞƐƚ�ůĂǇĞƌ͘

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

WĂƌƚ�dŚƌĞĞ͗�hŶĐŽŶĨŽƌŵŝƟĞƐ

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

ϭ͘� <ĂŝďŽďͲDŽĐĂŬŽƉŝ͕�EĂǀĂŚŽ�ƐĂŶĚƐƚŽŶĞͲƚĞŵƉůĞ�ĐĂƉ
Ϯ͘� tŝŶĚ�ĂŶĚ�ǁĂƚĞƌ͗�ĞƌŽƐŝŽŶ
ϯ͘� �ĞƉŽƐŝƟŽŶ͘
ϰ͘� EŽƚ�ǁŝƚŚŽƵƚ�ŵƵĐŚ�ŵŽƌĞ�ĚĞƚĂŝů͘

IV. Charles Lyell: Uniformitarianism and Time
WĂƌƚ�KŶĞ͗��ĂůĐƵůĂƟŶŐ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƌĂƚĞ�ŽĨ�ƵƉůŝŌŝŶŐ�ĞǀĞŶƚƐ�ŝŶ��ŚŝůĞ

1. 87.5 years
2. .29 meters
3.  (4,000 m/.29 m) x 87.5 yrs = 1,207,000 years old>
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WĂƌƚ�dǁŽ͗�ZĞƐĞĂƌĐŚ�ƋƵĞƐƟŽŶƐ

ϭ͘� ϮϱͲϯϬ�ŵĂ
Ϯ͘� ^ƵďĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ŶĂǌĐĂ�ƉůĂƚĞ�ďĞŶĞĂƚŚ�ƚŚĞ�ƐŽƵƚŚ�ĂŵĞƌŝĐĂŶ�ƉůĂƚĞ͘
3. They are youg, given their jagged peaks that haven’t been subjected to much  
 erosion.
ϰ͘� ϰϴϬͲϯϬϬ�ŵǇ͕ �ĚĞƉĞŶĚŝŶŐ�ŽŶ�ůŽĐĂƟŽŶ͘
5. The mountains are not as tall, and they are rounded peaks, which have been  
� ĞƌŽĚĞĚ�ĨŽƌ�Ă�ůŽŶŐ�ƟŵĞ͘
ϲ͘� EŽƌƚŚǁĞƐƚ�ƚĞƌƌŝƚŽƌŝĞƐ͕��ĂŶĂĚĂ͘��dŚĞƐĞ�ƌŽĐŬƐ�ĂƌĞ�ϰ�ďŝůůŝŽŶ�ǇĞĂƌƐ�ŽůĚ͕�ĂŶĚ�ƚŚĞ�
 oldest rock returned from the moon by Apollo astronauts is 4.5 billion years  
 old.  
7. 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.

WĂƌƚ�dŚƌĞĞ͗��ǀĂůƵĂƟŶŐ�ƚŚĞ�ĞǀŝĚĞŶĐĞ�ĂŶĚ�ĚƌĂǁŝŶŐ�ĐŽŶĐůƵƐŝŽŶƐ

ϭ͘� ϰ͘ϲ�ďŝůůŝŽŶ�ǇĞĂƌƐ͘�^ƚƌĂƟŐƌĂƉŚǇ�;ŽƌĚĞƌ�ŽĨ�ĂŶĚ�ůĞŶŐƚŚ�ŽĨ�ƟŵĞ�ŽĨ�ĚĞƉŽƐŝƚƐ�ŽĨ�ƌŽĐŬ��
� ůĂǇĞƌƐͿ͕�ƌĂĚŝŽŵĞƚƌŝĐ�ĚĂƟŶŐ�;ĐŽŵƉĂƌŝŶŐ�ƌĂĚŝŽĂĐƟǀĞ�͚ƉĂƌĞŶƚ͛�ĞůĞŵĞŶƚƐ�ƚŽ�ƚŚĞŝƌ��
 decay ‘daughter’ elements), and the ages of meteorites and moon rocks.
Ϯ͘� DĞƚĞŽƌŝƚĞ��ĂŶĚ�ŵŽŽŶ�ƌŽĐŬƐ�ƌĂĚŝŽŵĞƚƌŝĐ�ĚĂƟŶŐ͕�ĂŶĚ�ƚŚĞ�ƐƉĞĐƚƌĂ�ŽĨ�ƚŚĞ�ƐƵŶ�ĐŽŵ�
� ƉĂƌĞĚ�ƚŽ�ŽƚŚĞƌ�ŐͲĐůĂƐƐ�ƐƚĂƌƐ͘�
ϯ͘� zĞƐ͘��^ŝŶĐĞ�ƚŚĞ�ƐŽůĂƌ�ƐǇƐƚĞŵ�ĂŶĚ��ĂƌƚŚ�ĂƌĞ�ďŽƚŚ�ϰ͘ϱ�;ƌŽƵŶĚĞĚ�ƚŽ�ƚŚĞ�ŶĞĂƌĞƐƚ�ŚĂůĨ��
� ďŝůůŝŽŶͿ�ǇĞĂƌƐ�ŽůĚ͕�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�ƉƌŽĐĞƐƐĞƐ�>ǇĞůů�ĚŝƐĐƵƐƐĞƐ�ŚĂĚ�ƟŵĞ�ƚŽ�ŽƉĞƌĂƚĞ͘
ϰ͘� zĞƐ͕�ĂŐĂŝŶ͕�ƐŝŶĐĞ��ĂƌǁŝŶ�ǁĂƐ�ƵƐŝŶŐ�Ă�ϭϬϬ�ŵŝůůŝŽŶ�ǇĞĂƌ�ŽůĚ�ĂŐĞ�ŽĨ�ĞĂƌƚŚ�ŝŶ�ŚŝƐ��
� ŝŶŝƟĂů�ǁŽƌŬ͕�ƚŚĞ�ǁŽƌŬ�ŽĨ�ĂƐƚƌŽŶŽŵĞƌƐ�ĂŶĚ�ŐĞŽůŽŐŝƐƚƐ�ŚĂǀĞ�ŐŝǀĞŶ�ŶĂƚƵƌĂů�ƐĞůĞĐ�
� ƟŽŶ�ŵƵĐŚ�ŵŽƌĞ�ƟŵĞ�ŝŶ�ǁŚŝĐŚ�ƚŽ�ŽƉĞƌĂƚĞ͘
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V. Missions of  Exploration: Then and Now
WĂƌƚ�dǁŽ͗�>ŝƐƚ�ƐŝŵŝůĂƌŝƟĞƐ

Both were/are supposed to last 2 years
�ŽƚŚ�ŚĂǀĞ�ŵĞĂŶƐ�ŽĨ�ĂĐƋƵŝƌŝŶŐ�ƐĂŵƉůĞƐ
�ŽƚŚ�ǁĞƌĞ�ƐĞŶƚ�ĨŽƌ�ĞǆƉůŽƌĂƟŽŶ�ƌĞĂƐŽŶƐ�ŽŶůǇ
�ŽƚŚ�ŚĂǀĞ�ŵĂŶǇ�ƉĞŽƉůĞ�ǁŽƌŬŝŶŐ�ŽŶ�ƚŚĞŵͬǁŝƚŚ�ƚŚĞŵ�Ăůů�ƚŚĞ�ƟŵĞ
�ŽƚŚ�ĂƌĞ�ƐĐŝĞŶƟĮĐ�ĞŶƚĞƌƉƌŝƐĞƐ
�ŽƚŚ�ƉƌŽǀŝĚĞĚ�ĞǀŝĚĞŶĐĞ�ƐƵƉƉŽƌƟŶŐ�ƚŚĞ�ƉƌŝŵĂƌǇ�ƉƵƌƉŽƐĞƐ�ŽĨ�ƚŚĞŝƌ�ŵŝƐƐŝŽŶ

WĂƌƚ�dŚƌĞĞ͗�>ŝƐƚ��ŝīĞƌĞŶĐĞƐ

�ŝīĞƌĞŶĐĞƐ�ǁŝůů�ŝŶĐůƵĚĞ��ĂƌƚŚͲ�͕�DĂƌƐͲ�͖��ƵƌŝŽƐŝƚǇ�ŝƐ�ƵŶŚƵŵĂŶŶĞĚ͖�ƐĂŝůƐͲ�͕�ǁŚĞĞůƐͲ�͖�
ƌĞůĂƟǀĞ�ƐŝǌĞƐ͕�ƐĂŵƉůĞ�ƌĞƚƵƌŶͲ�͕�ƐĂŵƉůĞ�ĂŶĂůǇƐŝƐ�ŽŶ�ƐŝƚĞͲ�͖�ƚĞĐŚŶŽůŽŐǇ�ƵƐĞĚ͘

WĂƌƚ�&ŽƵƌ͗��ĞǀĞůŽƉŝŶŐ�Ă�DŝƐƐŝŽŶ�/ŵĂŐĞ�WŽƌƞŽůŝŽ

�ŶƐǁĞƌƐ�ǁŝůů�ǀĂƌǇ͕ �ĚĞƉĞŶĚŝŶŐ�ŽŶ�ŝŵĂŐĞƐ�ĐŚŽƐĞŶ�ĂŶĚ�ƐƚƵĚĞŶƚ�ĚĞƐĐƌŝƉƟŽŶƐ�ŽĨ�ƐĂŵĞ͘

VI. Gathering evidence for the Anthropocene 
Epoch.
WĂƌƚ�KŶĞ͗��ƌŐƵŵĞŶƚ�ŝŶ�ƚŚĞ��ĸƌŵĂƟǀĞ

dŚĞƌĞ�ǁŝůů�ďĞ�ŶƵŵĞƌŽƵƐ�ƉŽƐƐŝďŝůŝƟĞƐ�ŚĞƌĞ͕�ďƵƚ�ƚŚĞǇ�ǁŝůů�ŵŽƐƚ�ůŝŬĞůǇ�ĨĂůů�ŝŶƚŽ�ƚŚĞƐĞ�ŐĞŶͲ
ĞƌĂů�ďŝŶƐ͗�DĞŐĂ�ĐŝƟĞƐ͖�ĂĐĐĞůĞƌĂƚĞĚ�ŐůŽďĂů�ǁĂƌŵŝŶŐ�ĞīĞĐƚƐ͗�ƐĞĂ�ůĞǀĞů�ƌŝƐĞ͕�ŝŶĐƌĞĂƐĞƐ�ŝŶ�
ĂǀĞƌĂŐĞ�ƚĞŵƉĞƌĂƚƵƌĞƐ͕�ƐĞĂƐŽŶĂů�ĐŚĂŶŐĞƐ͕�ĂŶĚ�ƉŽůĂƌ�ŝĐĞ�ŵĞůƚ͕�ĂŵŽŶŐ�ŽƚŚĞƌƐ͖�ĞǆƉŽŶĞŶͲ
ƟĂů�ƉŽƉƵůĂƟŽŶ�ŐƌŽǁƚŚ͖�ůĂŶĚ�ƵƐĞ�ĐŚĂŶŐĞƐ͖�ĂŶĚ�ůŝŐŚƚ�ƉŽůůƵƟŽŶ͘

WĂƌƚ�dǁŽ͗�^ƉĞĐƵůĂƟŽŶ

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
  
ϳ͘����^ƵĐĐĞƐƐ�ůĞǀĞů�ĚĞĐƌĞĂƐĞƐ͕�ŵŽƌĞ�ůŝŬĞůǇ�ƚŽ�ĚŝĞ�ŽĨ�ƐƚĂƌǀĂƟŽŶ͘
ϴ͘����zĞƐ͘���ŶƐǁĞƌƐ�ƐŚŽƵůĚ�ŝŶĐůƵĚĞ�ĚĞĂƚŚ�ĚƵĞ�ƚŽ�ƉƌŽǆŝŵŝƚǇ�ƚŽ�ƚŚĞ�ŚĂǁŬ Ɛ͛�ŶĞƐƚ͕�ůĞƐƐ�ƚŽŽƚŚ�
�������ƉŝĐŬƐ�ŝŶ�Ă�ƉĂƌƟĐƵůĂƌ�ůŽĐĂƟŽŶ͕�ƐůŽǁŶĞƐƐͬůĂĐŬ�ŽĨ�ŚƵŶƟŶŐ�ĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ďŝƌĚƐ͕�ĞƚĐ͘
ϵ͘����ŶƐǁĞƌƐ�ǁŝůů�ŝŶĐůƵĚĞ�ǁĂƌŶŝŶŐ�ĐĂůůƐͬƐŽŶŐƐ͕�ďĞŝŶŐ�ĂďůĞ�ƚŽ�͚ŽƵƞůǇ͛�ƚŚĞ�ŚĂǁŬ͕�ŚƵŶƟŶŐ�������
�������ǁŚĞŶ�ƚŚĞ�ŚĂǁŬ�ŝƐ�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ƐŝĚĞ�ŽĨ�ƚŚĞ�ĮĞůĚ͕�ĞƚĐ͘

^ŽŵĞ�ĐŽŶĐůƵĚŝŶŐ�ƋƵĞƐƟŽŶƐ

ϭ͘����ŶƐǁĞƌƐ�ǁŝůů�ĚĞƉĞŶĚ�ŽŶ�ƚŚĞ�ƉĂƌƟĐƵůĂƌ�ĐŚĂůůĞŶŐĞƐ�ĨĂĐĞĚ�ďǇ�ĞĂĐŚ�͚ďŝƌĚ͛͘ ��dŚĞǇ�ǁŝůů�����������������������������
������ŝŶĐůƵĚĞ�ďĞŝŶŐ�ŶĞĂƌ�ƚŚĞ�ŚĂǁŬƐ͕�ǁĂƌŶŝŶŐ�ĐŽůŽƌ�ŶŽŶͲƌĞĐŽŐŶŝƟŽŶ͕�ƉŚǇƐŝĐĂů�ŝŶĂďŝůŝƚǇ�ŽĨ��
      the ‘birds’, etc.

Ϯ͘����ĂŵŽƵŇĂŐĞ�ŽŶ�Ă�ŐƌĞĞŶ�ĮĞůĚ͘��'ƌĞĞŶ�ĐĂƚĞƌƉŝůůĂƌƐ͕�ĐŚĂŵĞůĞŽŶƐ͕�ƐŚĂƌŬƐ͕�ĞƚĐ͘

ϯ͘���Depends on where you were as a ‘bird’.

ϰ͘���zĞƐ͕�ŐŽŽĚ�ĞǆĂŵƉůĞƐ�ŝŶĐůƵĚĞ�ƐĞĂ�ůŝŽŶƐ�ŶĞƐƟŶŐ�ŶĞĂƌ�ƉĞŶŐƵŝŶƐ͕�ĞƚĐ͘
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