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Hottest lava eruption linked to growth of
first continents

June 24 2014, by David Stacey

(Phys.org) —A collaborative research team has discovered an important
link between the eruption of Earth's hottest lavas, the location of some of
the largest ore deposits and the emergence of the first land masses on the
planet - the continents - more than 2500 million years ago.

The research team includes researchers from the Centre for Exploration
Targeting at The University of Western Australia and Curtin University,
which are key nodes of the ARC Centre of Excellence for Core to Crust
Fluid Systems, in collaboration with colleagues from CSIRO and the
Geological Survey of Western Australia.

The generation and evolution of the Earth's continental crust has played
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a fundamental role in the development of the planet. Its formation
modified the composition of the Earth's interior, contributed to the
establishment of the atmosphere and led to the creation of ecological
niches, essential for early life.

The study, published today in the prestigious international journal
Proceedings of the National Academy of Sciences, used a combination of
different radiogenic isotopes to show that in the early evolutionary stages
of our planet, the formation and stabilisation of continents also
controlled the location and extent of major komatiite volcanic eruptions.

Study co-author Professor Marco Fiorentini said komatiites were ultra-
high temperature lavas that erupted in large volumes more than 2500
million years ago (Archean eon), but only very rarely since.

"They are the signature rock type of a hotter Earth in the primordial
stages of its evolution, and provide the most direct link between the
Earth's interior and the Earth's surface," Professor Fiorentini said.

"They locally contain some of the largest known deposits of metals such
as nickel, cobalt and platinum. Due to the unique geological processes
that led to the formation of komatiites, they represent a rare window into
the development of the innermost parts of our planet, notably the deep
and 1naccessible mantle and core."

Focusing on the Yilgarn Craton of Western Australia as a natural
laboratory, the research team combined sophisticated geochemical and
isotopic techniques to unveil the progressive development of an Archean
micro-continent.

Results from this study show that in the ancient Earth, relatively small
crustal 'blocks', not unlike modern micro-plates, progressively developed

and coalesced to form larger continental masses, called cratons,
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Professor Fiorentini said.

"This 'cratonisation' process formed deep roots to the continental land
masses, extending more than 200km deep into the Earth," he said. "The
roots drove the hottest and most voluminous komatiite eruptions to the
edge of established continental blocks. The ability to map these
continental blocks through time points to the location where major metal
deposits formed in these lavas."

As a result, the dynamic evolution of the early continents directly
influenced where deep mantle material was added to the Archean crust,
oceans and atmosphere.

The complex interaction between the eruptions of some of the hottest
lavas that ever existed on the planet, with the emergence of the first
continents, provided a fundamental control on the distribution of major
ore deposits. It also had an irreversible impact on the nature of the
terrestrial biosphere-hydrosphere-atmosphere.

More information: David R. Mole, Marco L. Fiorentini, Nicolas
Thebaud, Kevin F. Cassidy, T. Campbell McCuaig, Christopher L.
Kirkland, Sandra S. Romano, Michael P. Doublier, Elena A. Belousova,
Stephen J. Barnes, and John Miller. "Archean komatiite volcanism
controlled by the evolution of early continents." PNAS 2014 ; published
ahead of print June 23, 2014, DOI: 10.1073/pnas.1400273111
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