
 

How we traced the underwater volcanic
ancestry of Lord Howe Island
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Lord Howe Island is part of a volcanic seamount formed around 7 million years
ago. Credit: Flickr/Roderick Eime, CC BY-ND
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https://www.flickr.com/photos/rodeime/16323487589/
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Lord Howe Island is a beautiful and incredibly isolated world heritage
site some 600km off the coast of New South Wales, lauded for its
unique volcanic landforms and endemic species.

In a study published this month in Geological Magazine, we traced the
volcanic ancestry of Lord Howe Island much further back in time than
previously possible.

Geologists have known for some time the island is an extinct volcano
that last erupted about seven million years ago.

Only more recently has it emerged that the island is part of a family of
volcanoes, hidden from our view by the deep blue waters of the Tasman
and Coral seas.

All aboard

Our own story begins in 2012 when we set off from Cairns aboard
Australia's national research vessel, the RV Southern Surveyor (on one
of its final voyages before it was retired and replaced by the new RV
Investigator).

As part of this voyage, we collected the first rock samples of lava from a
volcanic seamount, 1,000km northeast of Brisbane and 1,500km north
of Lord Howe Island. Because of its shape we nicknamed it Horsehead
Seamount.

Back on land, our analysis showed that Horsehead lavas had distinctive
chemical signatures that match those found at Lord Howe Island. But the
ages we got from the Horsehead lavas showed they erupted between 27
million and 28 million years ago, some 20 million years before the
eruptions that formed Lord Howe Island.
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https://whc.unesco.org/en/list/186
https://whc.unesco.org/en/list/186
https://www.cambridge.org/core/journals/geological-magazine/article/magma-production-along-the-lord-howe-seamount-chain-northern-zealandia/F95E96EEA1476F0BAF421C69788E7662
https://phys.org/tags/extinct+volcano/


 

  
 

  

Location map showing eastern Australia and the two parallel hotspot trails
offshore. Credit: Maria Seton, Author provided

How could the Horsehead and Lord Howe volcanoes, so far apart and of
such different ages, be related to one another?

Plates and hotspots

The answer lies in the combination of two fundamental processes that
shape our planet: plate tectonics and convective movement of Earth's
mantle.
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https://phys.org/tags/plate+tectonics/


 

Earth's tectonic plates are moving slowly across the planet's surface at
speeds of 1cm to 10cm per year. Meanwhile, hot (more than 1,400℃),
finger-like plumes of molten material remain anchored deep in Earth's
mantle. These hotspots remain roughly fixed at the same latitudes and
longitudes.

When these rising plumes reach the surface they produce distinctive
lavas that erupt as hotspot volcanoes. As tectonic plates move over rising
plumes, chains of volcanoes are formed that track the motion of the
plates over the plume.

This process formed the undersea Hawaiian-Emperor chain of volcanoes
in the central Pacific that is so visible on maps (see below), and which
erupted spectacularly last year.
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https://www.youtube.com/watch?v=AhSaE0omw9o
https://phys.org/tags/hotspot/
https://phys.org/tags/tectonic+plates/
https://oceanservice.noaa.gov/facts/hawaii.html


 

Breaking up rocks on the back deck of the RV Southern Surveyor. Credit: Maria
Seton, Author provided

Australia on the move

This global plate tectonic and mantle activity helps us understand the
relationship between Horsehead Seamount and Lord Howe Island.

About 28 million years ago the entire Australian tectonic plate and
Horsehead Seamount actually lay about 1,600km further south—right on
top of the fixed hotspot plume that produced the volcanic seamount. As
the Australian plate moved northwards, the volcano moved off the plume
and stopped erupting.

A few million years later, the process of building a volcano started all
over again on a fresh part of the Australian plate. Over tens of millions
of years the hotspot burned a series of volcanoes onto the Australian
plate, forming a north-south trail. Lord Howe Island is one of the
youngest volcanoes in this so-called Lord Howe Seamount Chain.

We estimate that the total volume of lava erupted along the 1,500km-
long Lord Howe Seamount Chain is 320,000km3, enough to cover all of
Victoria with a layer more than 1km thick.

The Lord Howe Seamount Chain is not the only trail of hotspot
volcanoes to have left its mark on the Australian Plate this way. Another
trail of seamounts runs through the Tasman Sea to the west, and previous
work to determine their ages shows they also record the northward
motion of Australia, over a different hotspot.
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https://phys.org/tags/volcano/


 

Another trail of volcanism runs through Australia itself, from Cape
Hillsborough on the central Queensland coast to Cosgrove in Victoria,
and is the longest continental hotspot chain in the world, but it is more
difficult to spot.

The magma has to try much harder to break through the thick Australian
crust, and once it does the volcanoes are quickly eroded away. By
contrast, seafloor volcanoes provide a relatively pristine record of events
that happened tens or sometimes hundreds of millions of years ago.

Other islands to discover and 'undiscover'

The hotspots that created the seamount trails in the Tasman Sea are
likely still present. By reconstructing plate motions, we can make a
rough estimate of where the next volcanoes could form, and also where
they won't.

On the final leg of our voyage back to Brisbane, we passed by another
supposed island that appeared on some maps but whose geological
origins had remained elusive.

The mystery took another turn when we found that the island did not
exist – we had "undiscovered" it – a story that captured public attention.

Reassuringly for those who have booked their holiday, Lord Howe Island
still exists. Now we can be sure not only that it is still there, but also how
it came to be in the first place.

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

Provided by The Conversation
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https://www.abc.net.au/news/science/2015-09-15/worlds-longest-continental-volcanic-chain-in-australia/6769360
https://phys.org/tags/seamount/
https://www.smh.com.au/technology/where-did-it-go-scientists-undiscover-pacific-island-20121122-29ro4.html
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/2013EO150001
http://theconversation.com
https://theconversation.com/how-we-traced-the-underwater-volcanic-ancestry-of-lord-howe-island-110503
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