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sea level rise in a warming climate
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e melting land ice: Antarctica, Greenland, mountain glaciers
e thermal expansion of warming ocean

® continental rebound

rise of land masses that were depressed by the huge weight of ice sheets




New Record Low for Antarctic Sea Ice
February 13, 2023

Much of Antarctica
warmer than average

Mean 2022 surface air temp Minimum extent 1 979_2023
compared with 1991-2022 (°C) (mllllOn sq km)



sea ice may appear to be a
barren, impermeable cap ...
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seaiceisa
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pure ice with brine, air, and salt inclusions
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Sea lce is a Multiscale Composite Material
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A W ; P D. Cole K. Golden
Weeks & Assur 1969 H. Eicken - R A ey
Golden et al. GRL 2007 Gully et al. Proc. Roy. Soc. A 2015
millimeters centimeters
mesoscale macroscale
Arctic melt ponds Antarctic pressure ridges sea ice floes sea ice pack

K. Frey K. Golden J. Weller NASA

meters kilometers



fluid flow through the porous microstructure of sea ice
governs key processes in polar climate and ecosystems

evolution of Arctic melt ponds and sea ice albedo nutrient flux for algal communities
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Antarctic surface flooding

September - evolution of salinity profiles
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Microbial Communities in the Fractal Brine Microstructure
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Brine inclusions are home to
ice endemic organisms, e.g.,
bacteria, diatoms, flagellates,
rotifers, nematodes.

The habitability of
sea ice for these
organisms is
inextricably linked
to its complex
brine geometry.
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sea ice ecosystem

sea ice algae
support life in the polar oceans



Arctic marine ecosystem
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