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First clues to the start of Earth's
supercontinent cycle found

March 24 2021

Credit: CCO Public Domain

Curtin University research has uncovered the first solid clues about the
very beginning of the supercontinent cycle of Earth, finding it was kick-
started two billion years ago.
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Detailed in a paper published in Geology, a team of researchers from
Curtin's Earth Dynamics Research Group found that plate tectonics
operated differently before two billion years ago, and the 600 million
years supercontinent cycle likely only started during the second half of
Earth's life.

Lead researcher Dr. Yebo Liu from Curtin's School of Earth and
Planetary Sciences said that the shift in plate tectonics marked a regime
change in the Earth System.

"This regime change impacted on the eventual emergence of complex
life and even how Earth resources are formed and preserved," Dr. Liu
said.

"Pangea was the first supercontinent scientists discovered early last
century that existed some 300 million years ago and lasted until the age
of the dinosaurs. Geologists realised more recently that at least two older
supercontinents existed before Pangea in the past two billion years (Ga)
in a 600 million year cycle. But what happened in the first 2.5 billion
years of Earth's history is anybody's guess."

"Our research was essentially testing two hypotheses—one is that the
supercontinent cycle started prior to two billion years ago. Alternatively,
the ancient continents (called cratons) only managed to get together in
multiple clusters called supercratons, instead of forming a singular
supercontinent."

2/5


https://phys.org/tags/plate+tectonics/

PHYS {$40RGC

° B, LR North China

200 |

Rodinia

South China
400

600

800

1000

In]
S
]

Nuna
1400 Ma

Age (million years ago)
=
o
<]

)
3
<]

1800
Neoarchean-Paleoproterozoic supercratons

Superior

TN 220 Pilbara
! ) e platformal  Grune-
= 2510 basinal \ facies hagna

- facies

2070 el ‘ *
2120
Wyoming’
Hearne, k
Kola /

Superia Karelia | Vaalbara

2000

2200

2400

Kaapvaal

2600

A graphical summary of Earth's supercontinents/supercratons, modified from D.
A. D. Evans, Z. X. Li and J. B. Murphy, Geological Society, London, Special
Publications, 424, 1-14, 2 March 2016, https://doi.org/10.1144/SP424.12 Credit:
modified from D. A. D. Evans, Z. X. Li and J. B. Murphy, Geological Society,
London, Special Publications, 424, 1-14, 2 March 2016, 10.1144/SP424.12

To conduct their tests, the Curtin researchers ventured into the hills east
of Perth, Western Australia, an area known as the Yilgarn craton.

Dr. Liu said Yilgarn was a critical piece of the puzzle not only because it
is old, but also because there are a series of dark rocks or dolerite dykes
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that recorded Earth's ancient magnetic field at the time that the rocks
formed.

"By precisely dating the rocks and measuring the samples' magnetic
record, using a technique called palacomagnetism, we are able to
reconstruct where those rocks were (relative to the magnetic North pole)
when they formed," Dr. Liu said.

Co-author John Curtin Distinguished Professor Zheng-Xiang Li, from
Curtin's School of Earth and Planetary Sciences, said by analysing their
new data from Yilgarn, and comparing it with data available globally for
other cratons, one thing became clear.

"It was clear that we can almost rule out the existence of a long-lived
single supercontinent before two billion years ago (2 Ga), although
transient supercontinents may have existed" Professor Li said.

"More likely, there could have been two long-lived clusters of cratons, or
supercratons, before 2 Ga that were geographically isolated from each
other, never forming a singular supercontinent."

Professor Ross Mitchell of the Chinese Academy of Sciences, who was
previously a member of Curtin's Earth Dynamics Research Group, said
the research goes some way to solving a long-standing mystery.

"The idea of an even older supercontinent has been speculated about for
years. But while it has been difficult to prove, it has also been difficult to
disprove," Professor Mitchell said.

Dr. Liu said more studies now need to be done.

"This study surely isn't the final word on the debate, but it's certainly a
step in the right direction and we need to collect data from a lot more
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similar rocks to further test the hypotheses," Dr. Liu said.

More information: Yebo Liu et al. Archean geodynamics: Ephemeral
supercontinents or long-lived supercratons, Geology (2021). DOI:
10.1130/G48575.1
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