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NEWS SCAN

Water Pathways from the Deep Sea to Volcanoes

Oceanic plates take up a lot of water when submerged into the Earths’ interior at continental
margins. This water plays a central role in plate boundary volcanism. A team of the Collaborative
Research Centre (SFB) 574 “Fluids and Wlatiles in Subduction Zones” in Kiel {(Germany} has for
the first time tracked the pathway of the water up to 120 kilometre depth. This is an important
piece in the puzzle to understand the highly active volcanoes in Pacific “ring of fire.”

It is hard toimagine a greater difference than between fire
and water. But ther is a close connection. Scientists know:
many volcanoes need water for their eruption. In the upper
mantle, water lowers the melting temperature of the rocks.
As a conseguence, it melts faster and can ascend in form
of magma to the €arth's surface. In areas where an oceanic
plate is pushed underneath a continent by plate tectonics
processes, large quantities of water reach the interior of
the Earth.

Such a region, called subduction zone, can be found at the
west coast of Latin and South America. Through large
cracks formed during the subduction process of the oceanic
plates water penetrates, is partly captured and transported
in the mantle. There, high pressure and temperatures
squeeze it out of the subducting plate and the water
ascends back to the surface. On the way back it supports
the formation of magma. Therefore all subduction zones
are characterized by volcanoes at the montinental margin.

“So far we knew that the entrainment of water into the
€arth’s mantle in the area of subductions zones is
substantial and that it is released again by wolcanic process.
Nevertheless, the exact path of the water down to the
mantle and back to the surface had so far not been shown
in one unifying context,” explains Tamara Worzewski,
geophysicist in the Collaborative Research Certre (SFB} 574
“Fluids and Volatiles in Subduction Zones -- Climate
Feedback and Trigger Mechanisms for Natural Hazards”
who has investigated these processes. Together with
Dr. Marion |egen and Prof. Dr. Heidrun Kopp from the
Leibniz Institute of Marine Sciences at the Christian-
Albrechts-Universitdt (IFM-GEOMAR} in Kiel and colleagues
Dr. Heinrich Brasse from the Freie Universitat Berlin and
Dr. Waldo Taylor from Costa Rica, she was able to show for
the first time the complete water path from the seafloor
down to 120 kilometre depth and back to the surface using
electromagnetic methods.

The study, now published in Nature Geoscience, is also part
of Worzewskis Ph.D Study.

For her investigations, the scientists used the magneto-
telluric method. Here, special instruments measure changes
in the Earths' electromagnetic field from which the
distribution of the conductivity of the ground can be
derived. “Because of their higher conductivity agueous
rocks can be detected quite well,” explains Worzewski. On
land, this method has aleady been successfully used for
some time. But at the seafloor, its application is rather
new. "Measurements at greater depths are simply much
more difficult,” explains Dr. Marion Jegen, (o-author of the
study and Supervisor of Worzewski's Ph.D study. Dr. Jegen
is also heading a working group on magnetotelluric at SFB
574 and established the method for marine applications in
Germany.

In 2007 and 2008, a mntinuous chain of instruments was
distributed across the subduction zone off the wast of
Coast Rica. It extended from 200 kilometres off the coast
to 160 kilometres on land beyond the volcanic chain in
Costa Rica. "The instruments on land were supplied by the
Freie Universitat Berlin, while at the seafloor the new
instruments developed inKiel were used;” Dr. Jegen reports.
With the new data Tamara Worzewski and her co-authors
were able to visualiz the water cycle in subduction zones
for the first time.

"We have indications that the water enrichment process of
the crust that we detected locally can be found in
subduction zones globally, Worzewski says. Nevertheless
more research is required to explain the process in more
detail.

Story Source: The above story is reprinted from materials
provided by Leibniz Institute of Marine Sciences (IFM-
GEOMAR).
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