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Herodotus

~500 BC



Long history

of agriculture



Annual

flooding

built

Nile

Delta



Sunken cities (~740 AD):

Herakleion

Menouthis



Dead

Sea

Transform





Positions of land and

sea have changed

This must

have

happened

over long

timescales



What do these deposits represent?



How long would it take to accumulate

river deposits of these thicknesses?



Aristotle ~350 BC

But, believed Earth was

center of the Universe

Recognized

marine

fossils,

river

deposits





“Concerning

Stones”

Did not

recognize

fossils as

once-living

organisms

Theophrastus

314 BC



Rise of Christianity 
~0 – 400 AD

Dark Ages 
~400 AD – 1000 AD



Leonardo da Vinci

1452-1519



Po River

Deposits
200,000 yrs old

therefore:

geologic time

much longer

sedimentary 

uplift



4004 BC - Creation

(at nightfall preceding 23 October)  

2348 BC - The Great Flood 

1921 BC - Yahweh's call to Abraham 

1491 BC - The Exodus from Egypt 

1012 BC - The founding of the 

    Temple in Jerusalem 

  586 BC - The destruction of 

    Jerusalem by Babylon 

    and the beginning of 

    the Babylonian Captivity 

      4 BC - The birth of Christ

Published 1650, therefore age of

Earth assumed to be 5,6545,654 yrs old. 

James Ussher (1581–1656) Anglican Archbishop of Armagh 

and Primate of All Ireland 



Nicolaus Steno

(1638-1686)
Recognized shark teeth fossils



1) Law of Superposition





1) Principle of Original Horizontality1) Principle of Original Horizontality





3) Principle 

of 

Lateral 

Continuity



“It is better to be humble than hung…” 

Georges-Louis Leclerc, 

Comte de Buffon 

(1707 – 1788) 

Age of Earth >75,000 years



350 feet high, 136 Mya



What can we infer about the

environment of deposition?



Principle of Uniformitarianism

“present is the key to the past”
James Hutton

(1726-1797)



Igneous rocks were once molten

(they didn’t precipitate

out of the ocean)



Hutton’s

Unconformity





““the mind seemed to grow giddy by looking so the mind seemed to grow giddy by looking so 

far into the abyss of timefar into the abyss of time”” (1786) (1786) 



Principle of 

Cross-Cutting Relationships



Youngest material not cut (or overlain) by any other strata





William “Strata” Smith (1769-1839)
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Stratigraphy:

The study of 

rock layering

Zion

Grand Canyon

Bryce Canyon



Stratigraphic

Correlation

65 Mya

540 Mya

475 Mya

of time



First Geologic Map





Charles

Darwin
(1809-1882)

Voyage of the

HMS Beagle
(1831-1836)



13 original subspecies

11 survive today

Average age 150 years

Weights up to 660 pounds 
Galápagos tortoise



Lonesome George

Last Pinta Tortoise

Harriet (1830-2006)

Collected by Darwin?



Evolution

&

Natural

Selection





Do we share a common

ancestry?



What do evolution and natural selection

imply about the passage of time?



Radioactivity:
Henri Becquerel (1896)

Marie & Pierre Curie (1898)

pitchblende

chalcolite



Marie Curie:

First in her undergraduate class at Sorbonne

First woman to receive a PhD in France

First woman to teach at Sorbonne

First woman to be awarded a Nobel Prize (1903)

First person/only woman to be awarded 2 

Nobel Prizes (’03- Physics, ’11-Chemistry)

Died in 1934 from aplastic anemia (radiation) 

Only woman buried under Panthéon in Paris

Eldest daughter, Irène Joliot-Curie, won a Nobel 

Prize for Chemistry in 1935 



Uranium isotopes:

protons neutrons

U-234 92 142

U-235 92 143

U-238 92 146

Isotope: same element, variable neutron number



2 protons &

2 neutrons

emitted

1 electron

emitted

1 electron

captured



Why do we care about radioactivity?



Why do we care?

1) Radioactivity produces HEAT energy

(i.e. not all of Earth’s heat has to have

 come from the Sun)

2) Radioactive decay happens on a measurable

timescale – this gives us a calendar

for Earth materials



parent/

daughter

ratio

yields:

AGE



Oldest rock on Earth

4.404 Bya

Jack Hills, Western Australia
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