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Speedy continental collision explained

India's crash into Asia was driven by plate thickness.
http://www.nature.com/news/2007/071017/full/news.2007.172.html

Geoff Brumfiel

About fifty million years ago, present-day India was
involved in a horrific accident. The out-of-control
subcontinent ploughed into Eurasia, pushing up the
Himalayas and the Tibetan Plateau.

Geologists had wondered how India built up enough
speed to collide with such force. Now a team of
Earth scientists has come up with an explanation for
India’s rapid drift. Using data from seismic stations,
they were able to show that the tectonic plate on
which India lies is far thinner than others around
it. As a result, India was carried like a twig on the
surface of the semi-fluid portion of Earth’s mantle.
The results, published today in Nature!, help settle
a debate about the relationship between a plate’s
thickness and how quickly it moves.

The story of India’s high-speed journey began
more than 100 million years ago on another
continent, called Gondwanaland. This continent,
which lay near the present-day South Pole, was a
large landmass composed of what are now Africa,
Australia, Antarctica and India.

But around 130 million years ago, Gondwanaland
began to drift apart. That may have been because
it was being heated from below by a giant volcanic
plume, says Rainer Kind, a geologist at the Free
University in Berlin. Whatever the cause, it sent
different parts travelling off at different speeds in
different directions, he says.

Antarctica remained more or less stationary, while
Australia and Africa drifted slightly farther afield. But
India took off for the north at an incredible speed of
20 centimetres a year, Kind says. That might seem
relatively slow, but for a landmass it’s an impressive
clip. In fact, Kind says, "this is the fastest speed of a
continent ever detected".
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6. Using data from seismic stations on all four

continents and in the Pacific Ocean, Kind and his
colleagues have pinned down the cause of India’s
speedy departure. The team monitored a specific
type of seismic wave from the boundary between
the rigid lithosphere (the rocky layer beneath
Earth's crust) and the viscous asthenosphere on
which the lithosphere floats. By analysing waves
from all the seismic stations, the team was able
to determine that the Indian lithosphere extends
just 100 kilometres below the surface. By contrast,
Southern Africa, Australia and Antarctica all have
lithospheres between 180 and 300 km thick. "It was
much easier to push India away from the centre
because it was so thin," Kind says.

7. The results help settle a debate about how

lithospheric thickness influences a continent’s
motion, says Dietmar Miller, an Earth scientist at
the University of Sydney in Australia. Previously,
some scientists had speculated that a thick
lithosphere might facilitate a continent’s drift across
the asthenosphere in the same way that a ship’s
keel helps it move through water. The new results
suggest otherwise, Miiller says.

8. But a mystery remains: why was India’s crust so

much thinner than the rest? Kind and colleagues
claim that the same hot volcanic plume that broke
up Gondwanaland might also have thinned India’s
lithosphere. But Miller is unconvinced. “We don't
even know whether a plume was really responsible
for the loss of India's lithospheric 'root', or when,” he
says. "This is all speculation.”
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