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

History of the Universe

• Big Bang

• Geologic timescale

• Geologic history

• The rock record

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


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

History of the Universe

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


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

History of the Universe

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


5 minutes...



The Geologic Timescale

• A calendar of geologic time
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The Geologic Timescale

Spiral_Poster16Meg (usgs.gov)

https://pubs.usgs.gov/gip/2008/58/Spiral_Poster9Meg.pdf


The Geologic Timescale



1.  Initial Formation of the Earth

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

Hadean (4.5 to 4.0 Ga.)



The evidence?

Era of Asteriod Bombardment (4.1 to 4.5 Ga)
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The evidence?

Era of Asteriodal Bombardment (4.1 to 4.5 Ga)

Impact Cratering on the Hadean 

Earth (usra.edu)

https://www.lpi.usra.edu/exploration/HadeanEarth/
https://www.lpi.usra.edu/exploration/HadeanEarth/


The evidence?

Era of Asteriodal Bombardment (4.1 to 4.5 Ga)



Hadean Bombardment
Widespread mixing and burial of Earth’s 

Hadean crust by asteroid impacts | Nature

https://www.nature.com/articles/nature13539


The evidence?

Era of Asteriodal Bombardment (4.1 to 4.5 Ga)



1. Formation of First Stable Crust

2. The Archean Atmosphere

3. The Origins of Life

- Oldest Fossil – 3.7 Ga. 

What was the 

Archean world like? 

Archaen (2.5 to 4.0 Ga.) 



Stromatolite

Primitive Unicellular Organisms



1. The Early Proterozoic is the first period of large- scale stability (2.5 Ga.)

Proterozoic (0.54 Ma to 2.5 Ga)



2. The biggest pollution event of the Earth

Around 2.5 billion years ago, our planet experienced what was possibly the 

greatest change in its history: According to the geological record, molecular 

oxygen suddenly went from non-existent to becoming freely available 

everywhere. Evidence for the 'great oxygenation event' (GOE) is clearly visible, 

for example, in banded iron formations containing oxidized iron. The GOE, of 

course, is what allowed oxygen-using organisms - respirators - and ultimately 

ourselves, to evolve.



3. Presence of Oxygen

The presence of oxygen supported the development

of more complex organisms (1.2 Ga.) 

Eukaryotes versus prokaryotes



4. Snowball Earth (600 to 700 Ma)

- Strange Climatic Conditions

- The Entire Earth Froze-up

The story of Snowball Earth 

(astronomy.com)

- 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)

The story of Snowball Earth 

(astronomy.com)

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/


First Animals Lack Durable Hard Parts

Fossil Evidence is Indirect

‘Trace Fossils’

The origin of Animals (600 Ma)

New Oxford study sheds light on the origin 

of animals | University of Oxford

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


Early Paleozoic (420 to 540 Ma.)

Origin of Animals with Skeletal Hard Parts

Paleozoic (250 to 540 Ma)



A rich diversity of sea life existed

Q: What is missing in this photo? 

Early Paleozoic



Shifting Continents

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



Origin of Terrestrial Life

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

Late Paleozoic (250 to 420 Ma.)



During the Late Paleozoic land animals evolved

• Insects

• Amphibians

• Reptiles

Late Paleozoic

Paleozoic | U.S. Geological Survey 

(usgs.gov)

https://www.usgs.gov/youth-and-education-in-science/paleozoic
https://www.usgs.gov/youth-and-education-in-science/paleozoic


Toward the end of the 

Late Paleozoic all of 

the continents were 

assembled to form the 

supercontinent 

Pangaea.

Pangaea Supercontinent Gradual movement of  continents over  

geologic time is called continental 

drift.



Pangaea Supercontinent

Alfred Wegener: Building a Case for 

Continental Drift - University of Illinois 

at Urbana-Champaign

Continental Drift versus Plate Tectonics 

(nationalgeographic.org)

Alfred Wegener in Greenland

Read these:

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/


5 minutes...



Permian Extinction

Permian extinction, facts and 

information (nationalgeographic.com)

The Great Permian Extinction: When 

all life on Earth | Earth Archives

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


1. Break-up of Pangaea

-The result:  Formation of the Atlantic Ocean

2. In terms of life this era is known as the Age of the Dinosaurs

Mesozoic (66 to 250 Ma.)



What caused the 

extinction of the 

dinosaurs?

What happened at the end of the Mesozoic?



The big one?

An impact of a Comet or Asteroid

The big one?



Where did this asteroid impact?

Asteroid Impact

Updated: Drilling of dinosaur-killing impact 

crater explains buried circular hills | 

Science | AAAS

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


1. Global Cenozoic Plate Tectonics

The Mesozoic was a period in which continents were 

in general moving away from one another

Exception: collision of India with Eurasia

2. The Mediterranean Basin about 6 to 7 Ma. ago

3. Cenozoic Life

Mammals and flowering plants become dominant

Cenozoic (0 to 66 Ma)



Cenozoic (0 to 66 Ma)



- Climate variability is the norm, Glacial versus 

interglacial periods. We will discuss this in 

future lectures!

The Quaternary glacial periods has it roots in 

the development of ice sheets at South Pole 

over 30 m.y.

When looking at earth’s history as a whole ice 

sheets are rare even at the poles except 

during the last 30 m.y.

The Quaternary “Ice Age” (0 to 2 Ma)

Climate change and humans caused Ice 

Age extinctions – Molecular Ecology, 

Evolution, and Phylogenetics Laboratory 

(sydney.edu.au)

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/


Click on Ancient Earth globe (dinosaurpictures.org). This is an ancient geology 

viewer.

Jump to key geologic events we have discussed to explore how the earth looked 

at this time. Can you find Wales at each of these points?

Activities

Complete the Theory of Continental Drift H5P activity in the Moodle tile.

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