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Geologic Time vs Human Time

Lifespan of a human
Human civilization
Modern humans

Stone tools

Age of oceanic crust
Precambrian Explosion
Oldest Rocks

Age of the Earth

Age of the Solar System

Age of the Universe

~ 100 years
~10,000 years
~100,000 years
~2,000,000 years
~100,000,000 years
~540,000,000 years
~3.8 Billion years
~4.56 Billion years
~4.6 Billion years

~14 Billion years
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Absolute
VS
Relative Dating



Absolute Dating

How old Is a rock?



Relative Dating

s one rock older than
another?

But f1 rsteée.



How old is the Earth?

Traditionally based on
mythology

Buddhist Tradition:
Infinite Age (Cyclic)

Han Chinese Tradition:
23 Million Year Cycle




Biblical tradition of the Renaissance

4004 BC
October 23
9:00 AM

Archbishop James Usher (1654)



But then one day James Hutton was thinking about this place on the coast of
England and he decided that the Earth was lot older than 4000 years.
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The unconformity atSiccarPoint

What are we looking at and why did he think that?
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" Upper Devonian
Sandstones ~345Ma

Low rr,'Si.lu'rian greywackes ~425Ma
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The oOf at her' o f
James Hutton

NThe present 1 s the



Uniformitarianism
VS
Catastrophism

Catastrophism Uniformitarianism

The world is a dynamic
place that looks like it
does because of normal
ongoing process.
£l o g%cl_(s were formed by
these processes.
NThe present
t he pasto

The world is largely
unchanging and looks
like it does because of

some cataclysmic event,
e.g. Noah©os



OThe pr es:s
the key to the
pasto



Scientific approaches to determine
the absolute age of the Earth

Requires:
1. Natural Process

2. Occurs at a Constant Rate
3. Leaves a Geologic Recorc

Age (Time) = Amount of Change
Rate of Change




If the sand fills the
bottom of the hour-
glassat a rate of 1
inch per hour, it will
take 1 hour to fill it to
a height of 1 inch

Time =

The depth of the sand
Divided by

Rate that sand falls

If you can measure the depth and
you know the rate, you can tell
time!



Lord Kelvin
(1824 - 1907)

20-400 Million yrs old

Cooling of Molten Ball
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Magma Solidified into Early Crust




Other methods

Saltiness of the Ocean (John Joly)
Accumulation of sediments (John Philips)

Evolution of the Earth/Moon System (GeorgeDarwin)



The Discovery of Radioactivity (1896)

Antoine Henri Becquerel

Marie and Pierre Curie
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http://en.wikipedia.org/wiki/Henri Becquerel



http://en.wikipedia.org/wiki/Henri_Becquerel

Bertram Boltwood Authur Holmes

First to use radioactive elements to Found old rocks:

date rocks: Earth 4 billion years old!
250 million to 1.3 billion years



Daughter Isotope

Atomic Number = -2
Atomic Weight = -4 Alpha Decay
The atom ejects Ohel i umob6 at
Mucleus o Meukron
O Praton

pW

8 Alpha particle

Mucleus with bwio
fewwer prokons and
kv Fewer meukrons

Uranium-238--> Thorium-234 + Alpha Particle + Energy



Beta Decay

Daughter Isotope
Atomic Number = +1

Atomic Weight = +0
A neutron changes into

proton

Carbon-14--> Nitrogen-14 + Beta Particle + Energy



