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1858, geographer Antonio 

Snider-Pellegrini

Modern model of from 450 MYA -

http://www-

udc.ig.utexas.edu/external/plates/450.

htm 

Alfred Wegner (Smithsonian Magazine, 

June 2012)
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From: Wiki via 

http://pictures.globalgoodnews.com/mvoa12.3/slides/Slide04.html 
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UNIVERSE  VS. EARTH 

TIMELINE

From: 

https://en.wikipedia.org/wiki/Template:

Nature_timeline
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From Clark Science6
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Oldest mineral “piece” of Earth is 4.375 BY 

old from Jack Hills, Australia (Yilgarn Craton)
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Oldest  “rock” on Earth is 4.28 BY old from 

near Hudson Bay in northern Quebec (N. 

American Craton/Laurentia) 9



Earliest forms of life found in 4 BY old rocks from NA Craton show that 

“life” existed on Earth nearly since its formation

From: Science Magazine, Sept. 2017

An outcrop of pelitic

(metasedimentary form of fine-

gr. mudstone) rocks 

St. John’s Harbour South
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Credit: Dana Berry/SwRI

Moon rocks from Apollo 

missions dated at ~4.5 BY
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Tectonics 102 (fall 2017 supplement to 

Geology of NPs): Part 2, Supercontinents

• Q: What is a “Supercontinent?”

• A: A Supercontinent is the assembly of most or all of 

Earth’s continental blocks or cratons (initial land 

masses) to form a single large landmass. Smaller land 

masses are usually present elsewhere. By this definition, 

there are no Supercontinents in existence today.

Adapted from: Bradley, Dwight C., "Secular Trends in the Geologic Record and the 

Supercontinent Cycle." Earth Science Review. (2011): 1–18. 12



Tectonics 102 (fall 2017 supplement to 

Geology of NPs): Part 2, Supercontinents

• Q: What geologic processes create, aggregate, and 

eventually split Supercontinents?

• A: Geologic factors contributing to Supercontinent 

formation, movement, and disaggregation include:

– Mantle heat loss 

– Heat movement in convection cells

– Gravitational movement and sinking of crustal plates

Adapted from: https://en.wikipedia.org/wiki/Supercontinent 
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Range to right is about 1” - 7” 

per year
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Four Techniques Used to Define 

Supercontinents and Their History

Q: How do scientists know about Supercontinent 

formation and behavior all the way back to the 

formation of the planet?*

A: Most information about this is contained as 

evidence in four different  areas of study:

1. Geology (behavior and contents of stratigraphic 

columns, margin and orogeny match-ups)

2. Paleo-magnetism (evidence we see today for 

magnetization of rocks)

3. Paleo-biology (life forms, fossilized life forms, 

conditions of life)

4. Radioisotope dating
*Details less certain before ~200 MYA
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1a) Border match-ups and plate behavior (rift generation and plate subsidence)
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1b) Demonstration of the ruggedness and youth of the ocean 

floor (oldest ocean crust <200 MY old)

18



~300 MYA

~100 MYA

Pre-Pangaea Collision

1-c)  Orogenic (mountain) match-

ups
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2) Confirmation of repeated reversals of 

the Earth magnetic field in the geologic 

past
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3) Paleo-Biology
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4) Radioisotope dating (ex. 

U-235 with half-life* of 703.8 

million years > Pb-207)

*Half-life (symbol t1⁄2) is the time 

required for a quantity to reduce to half 

its initial value. 
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• ZrSiO4 – zirconium silicate

• Trace mineral in high-silica (ex. granite)  igneous rocks

• Contains trace amounts of uranium and thorium that can be used 

for radio-isotope dating
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Supercontinent Cycles?? Maybe…

<Kenorland
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Vaalbara
3.6 – 2.8 BYA*

* “Assemblage” dates in Billion years ago = 

Ga = 109 years

• Earliest Supercontinent – all 

alone on our planet

• Comprised of current S. Africa 

(Kaapvaal) and western 

Australia  (Pilbara) cratons

• Minerals as old in part as ~4.4 

BY (recall Superior Craton rocks

~4.3 BY)

• Shows evidence of  two large 

meteorite impacts between 3.2 

and 3.5 BYA

• Contain first-ever molecular 

fossils and evidence of 

photosynthesis (~2.7 BYA) (see 

next slide)

• Oceans were in place and 

cratons were forming
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Earth Life 

Timeline
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Ur
3.1 – 2.8 BYA

• Essentially same location as 

Vaalbara

• Smaller than current Australia

• Could be called a “supercraton” 

• Likely stayed together to 120-

200 MYA, making it one of the 

longest living landmasses on 

Earth

• Its southern margin is below 

Antarctic ice cover and un-

explored
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Kenorland*
(includes Arctica, 

Sclavia, and 

Superia)

2.7 – 2.1 BYA

*NOTE: some modelers have used the term 

“Protopangaea-Paleopangaea” to refer to 

the period from 2.7 BYA to 573 MYA, thus 

combining the next several Supercontinents

• Formed 2.7 billion years ago by 

accretion of nearby land masses

• Consisted of what we know of today 

as No. America, Greenland,

Western Australia, Scandinavia and 

the Kalahari desert

• Much larger than Vaalbara or Ur

• Started to break up 2.6 BYA and 

ended about 2.1 BYA

• Sun was only at 85% of its current 

strength, helping to create the first 

“Snowball Earth”

• First appearance of Laurentia/N.A. 

Craton as part of a Supercontinent

Represents various forms and locations  of Laurentia/N. American Craton
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Columbia
(also called 

Nuna/Nena, and 

includes Laurentia* 

and Baltica)

1.8 – 1.35 BYA

* Also known as the N. American Craton

• First “proper” Supercontinent at 

about 19 million sq. mi. (about 1/3 of 

today’s land mass total)

• Thought to be ~8,000 mi. from N>S

• Created by global-scale collision 

events of up to eight (almost all) 

cratons

• Lasted about 750 MY

• Known for classic “dike swarms”

(next slide)

Ur??
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From:: https://en.wikipedia.org/wiki/Dike_swarm

Yellowston R. 

valley, near 

Gardiner

Dike Swarms

32

https://en.wikipedia.org/wiki/Dike_swarm


Rodinia
1.3 BY – 650 MYA

• First “confirmed” Supercontinent

• Russian – “The Motherland”

• Formed from dispersed remains of  

Columbia and accretion of land smaller 

masses

• Break-up created massive volcanoes, 

weather systems, nutrient transfer from 

deep Earth,  and another “Snowball 

Earth”

• Created new shallow seas that provided 

stepping stone out of oceans for life

• Grenville Orogeny important part of 

Rodinia formation (below)

1.3 – 1.1 MYA 750 MYA

Superocean

Mirovia

Ur??
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Pannotia
650 – 570 MYA

• Greek > “All southern land” 

(centered on South Pole)

• Re-assemblage of broken pieces of 

Rodinia

• Not agreed upon by all

• Created by glancing collisions 

between tectonic plates

• Existed mostly in Southern Hemi.

• Break-up after short period gave 

way to Pangaea

• Trilobites become plentiful

34



Gondwana
630 – 120 MYA

• Southern Sub-Supercontinent

• Formed prior to Pangaea and later 

became southern part of it along 

with Laurasia, Siberia and Baltica as 

northern part

• “Cambrian Explosion” (of life) began 

about 540 MYA; Earth went from 

simple organisms or colonies, to 

life-forms more as we know today
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Earth Life 

Timeline
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Laurasia
540 – 60 MYA

• Northern Sub-Supercontinent

• Formed from Laurentia and Eurasia 

cratons (North of Gondwana)

• Existed in essentially same form 

between Rodinia break-up and 

Pangaea formation and subsequent 

break-up

• Collided with Baltica and So. 

America to form long mountain 

chain including Appalachians 

starting about 480 MYA

• Broke-up into present day No. 

America/Greenland 

~350 MYA, just before 

Pangaea collision
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Pangaea
335 – 175 MYA

• Greek: “all, entire, whole…land”

• Latest and best documented Supercontinent

• Began to break apart  ~215 MYA and 

continues to do so today

• Formed from collision of Laurasia and 

Gondwana

• Started with most land mass in So. Hemi, 

but finished with more in No. Hemi. (~1/3 to 

2/3 today)

• “End-Permian Extinction” or “Great Dying” 

about 252 MYA – killed 90% of ocean life 

and 75% of terrestrial life, driven by massive 

changes in Earth’s CO2 from volcanoes 
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190 MYA

150 MYA 70 MYA Possible planet 250 MY

in the future

“Pangaea Proxima”

250 MYA
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https://www.youtube.com/watch?annotation_id

=annotation_3170581273&feature=iv&src_vid=

UwWWuttntio&v=ovT90wYrVk4
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https://www.youtube.com/watch?annotation_id=annotation_3170581273&feature=iv&src_vid=UwWWuttntio&v=ovT90wYrVk4


https://www.youtube.com/watch?

v=bQywDr-btz4
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https://www.youtube.com/watch?v=bQywDr-btz4


ULTIMA
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