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Ice stream retreats under a cold climate

October 19 2017

A fast-flowing ice stream at Upernavik, Northwest Greenland, terminating in
Baffin Bay. The ice stream is recognizable by its heavily crevassed ice next to
the smoother, slower-moving ice. Credit: Niels J. Korsgaard

Why did the Jakobshavn Isbra ice stream in West Greenland retreat
under a cold climate period called the Younger Dryas? A research
article, published in Nature Communications, shows that a warmer ocean

1/5



PHYS 19X

surface in central-eastern Baffin Bay triggered the ice retreat during this
cold period. The Younger Dryas period occurred 12,900-11,700 years
ago and interrupted the atmospheric warming after the last ice age.

The published study uses marine fossil diatoms preserved in the
sediments to reconstruct past sea surface conditions, including sea
surface temperatures, sea ice variability and ocean currents. Diatoms
were studied from a ca. 7-meter long sediment core recovered from the
ocean floor in 2008. Such sediment cores are windows to the past
climate. According to the study, the warmer sea surface temperatures
and less-extensive sea ice cover during the Younger Dryas were caused
by an enhancement of warmer Atlantic-sourced water inflow to Baffin
Bay and increased solar insolation in the Northern Hemisphere.

Today, Jakobshavn Isbra is one of the largest ice streams in Greenland,
draining ca. 7% of the ice volume and producing 10% of Greenland's
icebergs. Thus it is a significant contributor to the Greenland Ice Sheet’s
mass balance.

"Interactions between ocean, ice sheet and atmosphere are not well
understood, yet they are crucial for climate models and for predicting
the impacts of the ongoing climate change," says Mimmi Oksman, a
researcher at the University of Helsinki and one of the authors of the
article.

The results emphasize the importance of the interaction between the
ocean and the Greenland Ice Sheet under the ongoing climate warming,
showing that a warming ocean can have a drastic influence on the marine-
terminating glaciers of Greenland.
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Mimmi Oksman uses the microscope to study diatoms that live in the ocean’s
uppermost water layer and are deposited to sediments as they die. Diatoms react
sensitively to changes in their living environment, which can be seen as changes
in their species composition. Past climate variability can be reconstructed by
analyzing fossil diatom assemblages and applying a so-called transfer function
method that is based on modern species — environment relationships. Credit:
Mimmi Oksman
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Past sea surface conditions were studied from the 7-meter long sediment core
that was deposited during the last 17 000 years. Credit: Mimmi Oksman

More information: Mimmi Oksman et al. Younger Dryas ice margin
retreat triggered by ocean surface warming in central-eastern Baffin Bay,
Nature Communications (2017). DOI: 10.1038/s41467-017-01155-6
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