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What is the Big Bang Theory? (phys.orq)



https://phys.org/news/2015-12-big-theory.html
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What is the Big Bang Theory? (phys.orq)



https://phys.org/news/2015-12-big-theory.html

History of the Universe

Boiling “soup” with electrons,
. quarks and other elementary

particles. Space cools off rapidhy.

CQuarks form protons and neutrons, 15 Bilion Years

Universe - superhot fog.
Heated protons and electrons
hinder the emission of light.
Light elements created like
deuterium, lithium, helium,

Protons, electrons, neutrons
combine and form atoms,
Primarily hydrogen and helium atoms
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Galaxy formation era.
Hydrogen and helium atoms

BIG BANG . ot i ecome gaae and stars
T H EO RY First dying stars produce heavy slements

which turn into new stars and planets

PHASES |9 sm-ssbiionandd

Milky Way ~ 13.2 billion years old

The History of the Universe: The Big Bang and Beyond [Infographic] - Earth How



https://earthhow.com/history-of-the-universe/




The Geologic Timescale

« A calendar of geologic time
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The Geologic Timescale

A calendar of geologic time
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The Geologic Timescale

aUSGS Spiral Posterl6Meg (usgs.gov)

The Geologic Time Spiral—A Path to the Past
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https://pubs.usgs.gov/gip/2008/58/Spiral_Poster9Meg.pdf

The Geologic Timescale

Ger‘o.
zoic

Humans

Land plants
Diversification
of animals Origin of
Earth
3960 m.y.
(Geologic Record
Begins)
Multicellular
eukaryotes
Single-celled /
eukaryotes

Oxygen-generating
photosynthesis

Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Hadean (4.5 to 4.0 Ga.)

1. Initial Formation of the Earth

2. Impact of Mars-sized planet - Formation of Moon

Phanerozoic
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Significant moments in Earth’s history

Jack Hills zircon @

billions of years ago
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Moon formation
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Significant moments in Earth’s history
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https://www.lpi.usra.edu/exploration/HadeanEarth/
https://www.lpi.usra.edu/exploration/HadeanEarth/
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Hadean Bombardment

Widespread mixing and burial of Earth’s
Hadean

Bombardment of the Earth during
C) the Hadean and Eoarchean eras
(ca. 3.5 - 4.5 billions of years ago)

© Simone Marchi, 2014 O .


https://www.nature.com/articles/nature13539
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) 4.0 Ga.)

;. table Crust
2. The Archean
3. The Origins/ei

Fossil — 3.7 Ga.
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Proterozoic (0.54 Ma to 2.5 Ga)

The Early Proterozoic is the first pel rge- scale stability (2.1
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v The biggest poIIutlon sent of the Earth

- g

o~ & round 2.5 billion years ago, our planet experlenced what was possibly the
greatest change in its history: According to the geological al record, molecular
oxygen suddenly went from non-existent tc to becoming freely available
everywhere. Evidence for the 'great oxyg%gnﬂ/_ent (GOE) is clearly visible, &8
for example, in banded iron formations containing oxidized iron. The GOE, of

course, is what allowed oxygen using organisms - respirators - and ultlmately
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4. Snowball Earth (600 to 700 Ma)

growing volcanic
polar caps outgassing

- Strange Climatic Conditions
- The Entire Earth Froze-up


https://www.astronomy.com/science/snowball-earth-the-times-our-planet-was-covered-in-ice/
https://www.astronomy.com/science/snowball-earth-the-times-our-planet-was-covered-in-ice/

4. Snowball Earth (600 to 700 Ma)

Earth's glaciations over the

past 3 billion years
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o Il SNOWBALL EARTH \
. M Ice age N\

No ice sheets

In paleoclimatology, an ice age is a period
in which there are one or more
permanent ice sheets. For instance, even
though we have been living for 10,000
years in a period of relative warming, for
the past 2.6 million years the planet has
been going through an ice age
characterized by the permanent presence
of two polar ice sheets, However, as can
be seen from the timeline, the presence
of permanent ice (periods shown in light
blue), even when confined to the poles,

STURTIAN

was rather an exception in Earth's history.
As for Snowball Earth episodes (in dark
blue), characterized by ice sheets
extending to equatorial regions, only
three have been discovered by
researchers: the first occurred 2.4 billion
years ago, just after the Great
Oxygenation Event (GOE), and the other
two more than a billion and a half years
later, just before the emergence of the
first animals.
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Introduction to Computational Thinking (mit.edu)



https://www.astronomy.com/science/snowball-earth-the-times-our-planet-was-covered-in-ice/
https://www.astronomy.com/science/snowball-earth-the-times-our-planet-was-covered-in-ice/
https://computationalthinking.mit.edu/Spring21/climate2_snowball_earth/
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https://www.ox.ac.uk/news/2023-06-28-new-oxford-study-sheds-light-origin-animals
https://www.ox.ac.uk/news/2023-06-28-new-oxford-study-sheds-light-origin-animals

Paleozoic (250 to 540 Ma)

Early Paleoth c (4%9 to 540 Ma)

| Devonian |
SIIurIan
Ordovlclan

Extinction of
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Permian mass
extinction

Invertebrates
become common
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Early Paleozoic

A rich diversit a life existed =4

~Q: What is mi§§iﬁ@‘j‘ﬁﬁ%0?
A e B T
i - AR

-~
>~




Shifting Continents

Late Cambrian 514 million years ago

GONDWANA

0
Subduction zone
- Mountains - Land :l Shallow seas - Deep ocean basins A (triangles point in the
direction of subduction)

SOURCE: © 2001 C.R. Scotese, PALEOMAP Project © Encyclopaedia Britannica, Inc.

The continents are not fixed. They move - But, very slowly



Toward the end of the Paleozoic large forests
consisting of fern trees were established
-These swampy forests ultimately generated
most of the world’s coal
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https://www.usgs.gov/youth-and-education-in-science/paleozoic
https://www.usgs.gov/youth-and-education-in-science/paleozoic

' Gradual movement of continents over
Pan g a@agu/mnun\ent geologic time is called continental __
/ drift.
Toward the end of the
Late Paleozoic all of
the continents were AFRICA
assembled to form the

supercontinent
Pangaea.

Fossil evidence
of the Triassic
land reptile
Lystrosaurus.

SOUTH AMERICA
AUSTRALIA

Fossil remains of MFOSS"S of the fern
Cynognathus, a Fossil remains of the Glossopteris, found in
Triassic land reptile freshwater reptile all of the southem
approximately Mesosaurus. continents, show that

3m long. they were once joined.



Pangaea Supercontinent

PANGEA Map Today's Countries
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Alfred Wegener in Greenland

Read these:

Alfred Weqgener: Building a Case for
Continental Drift - University of lllinois
at Urbana-Champaign

Continental Drift versus Plate Tectonics
(nationalgeoqgraphic.orq)



https://publish.illinois.edu/alfredwegener/
https://publish.illinois.edu/alfredwegener/
https://publish.illinois.edu/alfredwegener/
https://education.nationalgeographic.org/resource/continental-drift-versus-plate-tectonics/
https://education.nationalgeographic.org/resource/continental-drift-versus-plate-tectonics/




Permian Extinction

The Great Permian Extinction: When

all life on Earth | Earth Archives
Permian extinction, facts and

A quarter of a billion years ago, long before dinosaurs or mammals evolved, the predator
Dinogorgon, whose skull is shown here, hunted floodplains in the heart of today's South Africa. In
less than a million years Dinogorgon vanished in the greatest mass extinction ever, a...Read More
PHOTOGRAPH BY JONATHAN BLAIR
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https://www.nationalgeographic.com/science/article/permian-extinction
https://www.nationalgeographic.com/science/article/permian-extinction
https://eartharchives.org/articles/the-great-permian-extinction-when-all-life-on-earth-almost-vanished/index.html
https://eartharchives.org/articles/the-great-permian-extinction-when-all-life-on-earth-almost-vanished/index.html

Mesozoic (66 to 250 Ma.)

1. Break-up of Pangaea D
-The result: Formation of the Atlantic Ocean
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4,52 In terms of life this era is known as the Age of the Dlnosaurs
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The big one
An impact of a

omet o eroid




Probing ground zero

Since April, scientists have been drilling into Chicxulub crater, where an asteroid impact 66

million years ago led to one of Earth's biggest mass extinctions. Researchers are now sampling
United States rocks from a buried peak ring, Earth's only preserved example.

Making the mounds Buried treasure

Impact shocks could make rocks behave like fluids, piling Offshore from Progreso, Mexico, scientists will drill

deep crustal rocks on top of rocks of shallower origin. into the crater’s peak ring, partially seen by geophysical
remote sensing. Onshore wells have been drilled into

1. Postimpact excavation and beginning of uplift the crater before, but few were cored and none reached
the peak ring.
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Gulf of Mexico
Impact

Upper crust melt

Lower crust
ChICXUIUb 2. Central uplift
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crater explains buriec_l circular hills |
Science | AAAS,

‘Where did this asteroid impact?



https://www.science.org/content/article/updated-drilling-dinosaur-killing-impact-crater-explains-buried-circular-hills
https://www.science.org/content/article/updated-drilling-dinosaur-killing-impact-crater-explains-buried-circular-hills
https://www.science.org/content/article/updated-drilling-dinosaur-killing-impact-crater-explains-buried-circular-hills
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The Quaternary “Ilce Age” (0 to 2 Ma)

.

- Climate variability is the norm, Glacial versus
interglacial periods. We will dlscuss this in

x?”“'
future lectures! { !‘N”%"ﬂ, =

the development of ice sheets at South Pole
over 30 m.y. ' ‘/ | Ve
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https://meep.sydney.edu.au/climate-change-and-humans-cause-extinction-of-ice-age-mammals/
https://meep.sydney.edu.au/climate-change-and-humans-cause-extinction-of-ice-age-mammals/
https://meep.sydney.edu.au/climate-change-and-humans-cause-extinction-of-ice-age-mammals/
https://meep.sydney.edu.au/climate-change-and-humans-cause-extinction-of-ice-age-mammals/

Activities

| [

Click on Ancient Earth globe (dinosaurpictures.org). This is an ancient geology
'\ W« iIREEN,

viewer. ) %,\ Vi
“ ! g “ \lf

Jump to key geologic eventsw\/\'/e have discussed to explore how the earth looked
at this time. Can you find Wales at each of these points?-.

WE T Ul Ao

Complete the Theory of Contlnental Drift H5P act|V|ty In thé I\/Ioodile tlle

) F7 RGP R /T R

« Back to Dinosaur Database What did Earth look like years ago? fee

nplo... Pangea supercontinent v
Display Options
Credits

Early Triassic. Oxygen levels are significantly
lower due to the extinction of many land plants.
Many corals went extinct, with reefs taking
millions of years to re-form. Small ancestors to
birds, mammals, and dinosaurs survive on the
Pangaea supercontinent.

240 million years ago


https://dinosaurpictures.org/ancient-earth#20
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