
 

The floor is lava: After 1.5 billion years in
flux, here's how a new, stronger crust set the
stage for life on Earth
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Our planet is unique in the solar system. It's the only one with active
plate tectonics, ocean basins, continents and, as far as we know, life. But
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Earth in its current form is 4.5 billion years in the making; it's starkly
different to what it was in a much earlier era.

Details about how, when and why the planet's early history unfolded as it
did have largely eluded scientists, mainly because of the sparsity of
preserved rocks from this geological period.

Our research, published today in Nature, reveals Earth's earliest
continents were entities in flux. They disappeared and reappeared over
1.5 billion years before finally gaining form.

Early Earth: a strange new world

The first 1.5 billion years of Earth's history were a tumultuous period
that set the stage for the rest of the planet's journey. Several key events
took place, including the formation of the first continents, the
emergence of land and the development of the early atmosphere and
oceans.

All of these events were the result of the changing dynamics of Earth's
interior. They were also catalysts to the first appearances of primitive
life.

The preserved record of Earth's first 500 million years is limited to just a
few tiny crystals of the mineral zircon. Over the next billion or so years,
kilometer-long (and larger) fragments of rock were generated and
preserved. These would go on to forge the cores of major continents.

Scientists know about the properties of rocks and the chemical reactions
that must occur for their constituent minerals to be made. Based on this,
we know early Earth boasted very high temperatures, hundreds of
degrees hotter than today's.
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https://www.nature.com/articles/s41586-020-2976-3
https://www.livescience.com/18565-life-building-blocks-chemical-evolution.html
https://www.livescience.com/18565-life-building-blocks-chemical-evolution.html
https://www.livescience.com/43584-earth-oldest-rock-jack-hills-zircon.html


 

  
 

  

This almost 4.4 billion-year-old zircon crystal, retrieved from Western
Australia’s Pilbara region, is one of the oldest rock fragment ever found. In
reality it’s smaller than the head of a pin. Author provided

An epic metamorphosis

Earth's crust today is made of thick, buoyant continental crust that stands
proud above the sea. Meanwhile, below the oceans are thin but dense
oceanic crusts.

The planet is also broken into a series of plates that move around in a
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process called "continental drift." In some places, these plates drift apart
and in other they converge to form mighty mountains.

This dynamic movement of Earth's tectonic plates is the mechanism by
which heat from its interior is released into space. This results in
volcanic activity focused mainly at the plate boundaries. A good example
is the Ring of Fire—a path along the Pacific Ocean where volcanic
eruptions and earthquakes are frequent.

To unravel the processes that operated on early Earth, we developed
computer models to replicate its once much hotter conditions. These
conditions were driven by large amounts of internal "primordial heat".
This is the heat left over from when Earth first formed.

Our modeling shows the release of primordial heat during Earth's early
stages (which was three to four times hotter than today's) caused
extensive melting in the upper mantle. This is the mostly solid region
below the crust, between 10km and 100km deep.

This internal melting created magma which, through a plumbing system,
was thrust out as lava onto the crust. The shallow mantle left behind, dry
and rigid, became welded to the crust and formed the first continents.
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https://www.livescience.com/37706-what-is-plate-tectonics.html
https://www.nationalgeographic.org/encyclopedia/ring-fire/
https://link.springer.com/referenceworkentry/10.1007%2F978-3-642-11274-4_1274
https://phys.org/tags/upper+mantle/
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The pulse of first life

Our research revealed a lag between the formation of Earth's first crust
and the development of the mantle keels at the base of the first
continents.

The first formed crust, which was present between 4.5 billion and 4
billion years ago, was weak and prone to destruction. It progressively
became stronger over the next billion years to form the core of modern
continents.

This process was crucial to continents becoming stable. When magma
was purged from Earth's interior, rigid rafts formed in the mantle
beneath the new crust, shielding it from further destruction.
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Moreover, the rise of these rigid continents ultimately led to weathering
and erosion, which is when rocks and minerals break down or dissolve
over long periods to eventually be carried away and deposited as
sediment.

Early erosion would have changed the composition of Earth's
atmosphere. It would have also provided nutrients to the oceans, seeding
the development of life.

From our observations, we conclude the breaking of Earth's early crust
was necessary to make way for a sturdier replacement. And had this not
happened, we would not have the continents, nor life, as we know it.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.

Provided by The Conversation

Citation: The floor is lava: After 1.5 billion years in flux, here's how a new, stronger crust set the
stage for life on Earth (2020, December 3) retrieved 4 May 2024 from 
https://phys.org/news/2020-12-floor-lava-billion-years-flux.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

6/6

https://theconversation.com
https://theconversation.com/the-floor-is-lava-after-1-5-billion-years-in-flux-heres-how-a-new-stronger-crust-set-the-stage-for-life-on-earth-151276
https://phys.org/news/2020-12-floor-lava-billion-years-flux.html
http://www.tcpdf.org

