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"All the world's a stage.”

Historians usually see
The Earth as a stage
on which human
History Is enacted.




"All the world’s a stage!

/

Historians usually see
The Earth as a stage
on which human
History Is enacted.

But Earth has
its own history/!



'he Time-Scale Problen
Earth history goes back almost exactly

10° times as far as Human History

Human History: 5,000 years
Earth history: 5,000 million years
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Gubbio, aime-dieval
town in Umbria
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The Bottaccione Gorge near Gubbio

. a medieval
iIn Umbria

Gubbio
town



The Cretaceous-Tertiary (KT) boundary in the Bottaccione Gorge



The Cretaceous-Tertiary (KT) boundary

(Same age as the dinosaur extinction)



ction of si@%cellecl orams
§ I

Only 3 species of
small forams survive

base Tertiary (T)

top Cretaceous (K)

Many species of
forams, including
large ones




Iridium

Tertiary RS €
(now called Scaglia li
Paleogene)

Iridium as ppt whole rock

Cretaceous-Tertiary
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Thg%l:}y Theory — Impact atthe KTrboundary.
. 8 -

Donald E. Davis




~vidence tor the KT mpa

KT impact
spherule from
the Pacific Ocean

KT shocked
quartz from
Montana




The buried crater at Chicxulub (YUGat Ainsula)

Diameter 170 km
(largest on Earth in
last 1.8 billion years)

Imaged by gravity



David Christian
Macquarie University
Sydney

MAPS OF TIME

Maps of Time, 2004,
University of California Press




Earth and Planetary Science 51
Big History: Cosmos, Earth,
Life, Humanity



The Time-Scale Problem 1n Big

Cosmic History

Big Bang 10 billion 5 billion Today
Years ago Years ago



The Time-Scale Problem in Big Hi

4.567

IRe years Earth History

Cosmic History

Big Bang 10 billion 5 billion Today
Years ago Years ago



The Time-Scale Problem In B‘l‘g HIStorny.

About 4
billion years

4.567
billion years

Life History

Earth History

Cosmic History

Big Bang 10 billion 5 billion Today
Years ago Years ago



"he Time-Scale Prob

Big Bang

M T
About 5 Human
Million years Prehistory

(Before

N it History Witk
billion years
4.567 .
billion years Farth History

Cosmic History

10 billion 5 billion Today
Years ago Years ago



'he Time-Scale Problen About5 = Human

thousand years History

About 5 Human

million years Prehistory
(Before
N it History Witk
billion years
4.567

billion years Farth History

Cosmic History

Big Bang 10 billion 5 billion Today
Years ago Years ago
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Earth,
Solar
system
formed

Universe formed
In Big Bangl
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100 yr
ago

Dinosaur
extinction

Modern
humans

Invention World
of writing Warll Last year

a1 |

10° yr 100 yr
ago ago




00 Scale time interval d

Cambrian explosion,
Abundant fossils

Earth,
Solar
system
Modern

formed Dincsaur iy Mocilern

extinction geology

EarIy Invention World
Univerce o humans | of writing |Warll Last year
In Big Bangl l l l l
\ 4 v v \ 4 \ 4

100 yr 10° yr 100 yr
ago ago ago



2.5 Ga

“Ga” (giga-annum) means

“billion years ago.” All history
g the big bang Q Earth

13.7 Ga

<—the past
4,567 Ma




Quatemary (Genus Homo) |

million

¥r$29°  [Neogene (apes and monkeys) |

Mesozoic + Cenozoic (dinosaurs + mammals)

260Mal o aumemisiy s mes | I

Proterozoic + Phanerozoic (most of Life history)
2.5/§a |

“Ga” (giga-annum) means

“billion years ago.” All histo :
13.7 Ga -l b 1
g the big bang ° Earth

<—the past ({oday

4,567 Ma




Last 250 years (modernity)
W

Common Era (Classical + Medieval + Modern)
Toledo (1085) o X #1492
Muslim conquest of Iberia (711) X, Las Navas de Tolosa (1212)

thousand
yrs ago

Holocene (climate change and civilization)

25 ka Extinction of North American Iagp Fost-Glacial
fauna (climate? hunting/ impact?) *

Last two glacial cycles (Homo sapiens)
Quaternary (Genus Homo)
v
\Y

~13ka (251 10,000 years)

million

Y5899 INeogene (apes and monkeys)
25 Ma

Mesozoic + Cenozoic (dinosaurs + mammals)

260Ma)  earemmmens ow | )

Proterozoic + Phanerozoic (most of Life history)
25 Ga Il

/

“Ga” (giga-annum) means

“pillion years ago.” All histo -
g the big bang ° Earth

<—the past {oday)

4,567 Ma
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Robert Butler, Univ. Arizona



Thii'ﬂ(ﬁﬁ@ﬂt@dén or Gradual?

Let’s save the rest
til the Tertiary

Robert Butler, Univ. Arizona
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Bedrock grooved by glaciers

Algerian

Sahara
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the Ordov

in
about 450 million years ago

Bedrock grooved by glaciers

Algerian
Sahara




Mega-scale
glacial
lineations

due to a
fast-flowing
Ice stream
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SUper-continent
Qycle
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ne Rodinia Supercontinent, 700 1years ago

formed during
assembly of
Rodinia
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Hoffman, 1991,
Science
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'he Rodinia Supercontinent, 700% 1Vears ago

3 . o [700 Ma

formed during
assembly of
Rodinia :
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This part breaks
off then reassembles

to form Gondwana
>

Hoffman, 1991,
Science




[he assembly of Gondwanaland

Tasman margin )
500 Ma
o SRIEIINES PRSI equator
ST ANTARCTICA' N

ancient
continental
nuclei

formed during
assembly of
Gondwanaland

Hoffman, 1991,

California, Science

for scale
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The assembly of Gondwanaland
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