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Nordic seas cooled 500,000 years before
global oceans

October 28 2015

Dinoflagellate cysts. Credit: Stijn De Schepper

The cooling of the Nordic Seas towards modern temperatures started in
the early Pliocene, half a million years before the global oceans cooled.
A new study of fossil marine plankton published in Nature
Communications today demonstrates this.

In the Pliocene, 5.3 to 2.6 million years ago, the world was generally

warmer than today. The cooling of the oceans toward the modern
situation started from 4 million years ago, but a new study now shows
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that the Nordic Seas cooled 500,000 year earlier.

Stijn De Schepper, researcher at Uni Research and the Bjerknes Centre
for Climate research, has together with colleagues from the University
of Bergen, the Alfred Wegener Institute in Germany and the Korea Polar
Research Institute, investigated the fossil remains of microscopic marine
plankton, especially dinoflagellate cysts, in two sediment cores from the
Norwegian Sea and the Iceland Sea.

"We see that the dinoflagellate cyst assemblages underwent fundamental
changes around 4.5 million years ago. Together with the simultaneous
first occurrence of cool-water Pacific mollusks in Iceland, our results
demonstrate that the Nordic Seas cooled significantly", De Schepper
says.

Major ocean current changes

This new study and the earlier work on migration of Pacific mollusks
into the Nordic Seas suggest that the Bering Strait was open at this time,
and that cool water from the Pacific flowed into the Arctic. This cool
water flowed southwards along East Greenland and into the Nordic Seas,
where we started to see the same temperature and circulation pattern as
we have today.
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Evolution of Nordic sea surface circulation. Credit: Stijn De Schepper

Today, the Nordic Seas surface waters are characterised by an east-west
temperature gradient. The southernmost part of Greenland is at the same
latitude as Bergen and Oslo in Norway, but the climate in Greenland is
much cooler. The warm water near Scandinavia is brought northwards
via the Norwegian Atlantic Current, a continuation of the North Atlantic
Current, and is today responsible for the mild winter climate along the
coast of Norway. Along east Greenland a cold water current known as
the East Greenland Current flows southward and transports the major
part of all exported Arctic sea ice.

Thermal isolation of Greenland

"Our study shows that a surface water temperature gradient was only
established since 4.5 million years ago, when warm waters continued to
flow along the Scandinavian coast and cool water entered the Nordic
Seas along Greenland's east coast", De Schepper says.
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In the early Pliocene the icecap on Greenland was restricted to mountain
glaciers. The cool surface water that arrives from 4.5 million years ago
in the western Nordic Seas isolates Greenland from the warmer water in
the eastern Nordic Seas. This cool water likely leads to cooler
temperatures in Greenland and the expansion of the Greenland ice sheet
in the late Pliocene.

More information: Stijn De Schepper et al. Early Pliocene onset of
modern Nordic Seas circulation related to ocean gateway changes,
Nature Communications (2015). DOI: 10.1038/ncomms9659

Timeline: https://cdn.knightlab.com/libs/timeline3/latest/embed/index.ht

ml?source=11R3QCd_OyhMBItHHei1JsiJVcNuMMadP 1{k21-
X47ZfDg&font=Default&lang=en&initial_zoom=2&height=800
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