
 

Warm ocean water attacking edges of
Antarctica's ice shelves
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Satellite images show polynyas (open-water regions) forming at the ends of basal
channels beneath shear margins of the East Getz Ice Shelf. A new study in
Science Advances illuminates how warm ocean water and ice dynamics conspire
to weaken the edges of Antarctica's ice shelves, making them more vulnerable to
breakup Credit: Karen Alley/The College of Wooster and NASA
MODIS/MODIS Antarctic Ice Shelf Image Archive at the National Snow and Ice
Data Center, CU Boulder.

Upside-down "rivers" of warm ocean water are eroding the fractured
edges of thick, floating Antarctic ice shelves from below, helping to
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create conditions that lead to ice-shelf breakup and sea-level rise,
according to a new study.

The findings, published today in Science Advances, describe a new
process important to the future of Antarctica's ice and the continent's
contribution to rising seas. Models and forecasts do not yet account for
the newly understood and troubling scenario, which is already underway.

"Warm water circulation is attacking the undersides of these ice shelves
at their most vulnerable points," said Alley, who earned her Ph.D. at the
University of Colorado Boulder, in the National Snow and Ice Data
Center, part of CIRES. Alley is now a visiting assistant professor of
Earth Sciences at The College of Wooster in Ohio. "These effects
matter," she said. "But exactly how much, we don't yet know. We need
to."

Ice shelves float out on the ocean at the edges of land-based ice sheets,
and about three-quarters of the Antarctic continent is surrounded by
these extensions of the ice sheet. The shelves can be hemmed in by
canyon-like walls and bumps in the ocean floor. When restrained by
these bedrock obstructions, ice shelves slow down the flow of ice from
the interior of the continent toward the ocean. But if an ice shelf retreats
or falls apart, ice on land flows much more quickly into the ocean,
increasing rates of sea-level rise.

The scientists' new work focuses on two factors conspiring to weaken ice
shelves. First, flowing ice often stretches and cracks along its edges or
"shear margins," especially when it's flowing quickly, Alley said. "In
MODIS and other satellite images, you see all these crevasses."

As those craggy features flow toward the ocean and become part of
floating ice shelves, they're vulnerable to erosion from below, by warm
plumes of ocean water, the team reported.
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Warm and fresh water is more buoyant than cold and salty water, so it
has a tendency to "find" high spots in floating ice, sometimes forming a
type of "upside-down river" that can grow miles wide and tens of miles
long. Alley and her colleagues first mapped those rivers or "basal
channels" a few years ago, spotting them as wrinkles or sags in otherwise
smooth ice surfaces.

Now, they've put it all together, showing that large basal channels are
more likely to form at the shear margins—the weakest parts—of fast-
flowing ice shelves. While the ice is still on land, large troughs form in
the shear margins, becoming thin spots when the ice flows onto the
ocean. Warm ocean water finds those thin spots along the base of the ice
shelf, further eroding and weakening margins, making ice shelves more
vulnerable to retreat and collapse.

In the past, researchers didn't know that warm plumes were so common
beneath ice-shelf margins. Alley's team used satellite imagery to show
that, at the ends of shear margins on many of Antarctica's fastest-
changing glaciers, warm water rises to the surface, melting sea ice and
forming areas of open water called "polynyas." The study found these
polynyas forming year after year in the same spots, which means that
warm water is indeed channelizing beneath thin, weak ice-shelf shear
margins.

These processes appear to happen on ice shelves in both Antarctica and
Greenland, Alley said, though the new work focuses on Antarctic
glaciers.

The research team published earlier work focused on the damaging
effects of meltwater on the surface of the ice shelves. "Now we're seeing
a new process, where warm water cuts into the shelf from below," said
co-author Ted Scambos, a CIRES senior scientist at CU Boulder. "Like
scoring a plate of glass, the trough renders the shelf weak, and in a few
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decades, it's gone, freeing the ice sheet to ride out faster into the ocean."

Scambos and Alley are heading back to Antarctica this fall, to continue
work on the continent's ice dynamics; Scambos is a lead scientist in the
International Thwaites Glacier Collaborative: https://thwaitesglacier.org/

  More information: "Troughs developed in ice stream shear margins
precondition ice shelves for ocean-driven breakup" Science Advances
(2019). advances.sciencemag.org/content/5/10/eaax2215

Provided by University of Colorado at Boulder

Citation: Warm ocean water attacking edges of Antarctica's ice shelves (2019, October 9)
retrieved 10 April 2024 from
https://phys.org/news/2019-10-ocean-edges-antarctica-ice-shelves.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://phys.org/tags/ocean/
https://thwaitesglacier.org/
https://advances.sciencemag.org/content/5/10/eaax2215
https://phys.org/news/2019-10-ocean-edges-antarctica-ice-shelves.html
http://www.tcpdf.org

