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MELTING GLACIERS FEED ANTARCTIC FOOD CHAIN

 
WASHINGTON, D.C. – Nutrient-rich water from melting Antarctic glaciers nourishes the ocean food chain, creating feeding “hot spots” in
large gaps in the sea ice, according to a new study.

New research finds that iron stored in the region’s glaciers is being shuttled by melting water to open areas of the ocean, called
polynyas, where it stimulates growth of phytoplankton, ocean algae that form the base of the marine food chain. Krill and fish thrive on
phytoplankton, and these smaller animals support penguins, seals and whales that feed and breed in the polynyas that ring the Antarctic
coast, according to new research.

Watch Kevin Arrigo describe his research on Antarctica’s hot-spots, the icy world of polynyas. 
Credit: Stanford University

Increased melting of Antarctic glaciers in the coming decades, which scientists say could occur as a result of climate change, could
cause a spike in the amount of iron in the polynyas, according to the new study. The increased iron could boost phytoplankton in these
open areas, potentially providing more food for the entire food chain, suggests the new study accepted for publication in Journal of
Geophysical Research: Oceans, an American Geophysical Union journal.

“These coastal polynyas are sensitive to inputs from adjacent glaciers, and these glaciers are probably going to accelerate their melting
in the future, which is certainly going to have implications for these polynyas,” said Kevin Arrigo, a biological oceanographer with the
Department of Earth System Science at Stanford University in  California, and lead author of the new study.

“Coastal Antarctica is likely to become a more productive place in the future,” Arrigo said.

Polynyas are created during the summer when winds whip off the Antarctic Ice Sheet,
pushing floating sea ice away from the shore. These open areas of water, which range
from the size of San Diego to an area equal to the Great Lakes, are hot spots for
phytoplankton and, in turn, the entire ocean food chain, according to Arrigo.

“When you look at satellite images of ocean color, these areas just light up [green]
compared to the [blue] waters around them,” he said.

The new research by Arrigo and his team suggests that the amount of water leaving
melting Antarctic glaciers is the largest driver behind the abundance of phytoplankton in
the polynyas, not sunlight or temperature as scientists had previously thought. Larger
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amounts of water coming off the glaciers carry more iron into the polynyas, which should
simulate more phytoplankton growth, according to the new study.

This new information about phytoplankton growth in polynyas, based on satellite data,
gives scientists greater insight into how the Antarctic marine food web works and how it
could be affected by climate change, according to the study’s authors. Arrigo noted that
although climate change could increase the amount of iron in the polynyas, any positive
effects of the additional iron may be offset by other climate change-driven environmental shifts. He added that most marine organisms
will be negatively affected by global increases in ocean temperatures and acidification that are expected to happen as a result of climate
change.

The new research could also shed light on how carbon is stored in the ocean, Arrigo said. The new study suggests that phytoplankton in
the polynyas could be responsible for pulling in large amounts of carbon dioxide from the atmosphere through photosynthesis. The
polynyas could be acting as storage sites for carbon released into the atmosphere by fossil fuel burning, according to the new study.

“These polynyas appear to be disproportionately important, for their size, as sinks of carbon. And the reality is that they really are not
included in anyone’s carbon budget,” said Arrigo.

Measuring polynyas, phytoplankton

The researchers used satellite images from 1997 to 2014 to calculate the amount of
phytoplankton growing in 46 polynyas that ring the coast of Antarctica. They compared
these numbers with data describing the size of the polynyas, the melt rate of nearby
glaciers, and the width of the local seafloor in order to identify which environmental
characteristics could be linked to phytoplankton growth.

The study found that phytoplankton were most abundant in polynyas near glaciers
pumping out large amounts of water. The authors believe water from the glaciers acts as a
food delivery system for the algae, bringing iron right to the phytoplankton’s doorstep.

Phytoplankton need iron to grow, but the nutrient is scarce in many Antarctic coastal
waters. Glaciers, however, accumulate iron from sediments they pick up as they grind
across the land and from dust blown onto the ice. Water coming off the melting glaciers

transports the iron into the ocean water, where it makes it way to the polynyas, according to the new research. Large amounts of glacial
meltwater and iron mix into polynyas that have formed near glaciers. Polynyas far from glaciers receive less of the glacial meltwater and
less iron, according to the new study.

While iron-rich water from melting glaciers controls the majority of the phytoplankton growth in polynyas,
the study also shows phytoplankton numbers increased in polynyas located over wide, shallow
seafloors. Seafloor sediments contain iron from both sunken, dead organisms and dirt from the land.
Local water currents moving into shallow waters can stir up iron-rich sediments and carry iron from the
shallow seafloors up to the surface, but it is harder for currents to resurrect sediments on deep
seafloors, the study suggests.

Higher temperatures also enhanced phytoplankton growth but not nearly as much as Arrigo originally
believed. The algae evolved to thrive at low temperatures, and the small differences in temperature
between polynyas – from 1 degree to 2 degrees Celsius (34 to 36 degrees Fahrenheit) – does not make
a large difference in the amount of phytoplankton, said Arrigo.

The new study helps scientists understand productivity in polynyas, said Peter Sedwick, a chemical
oceanographer with Ocean, Earth & Atmospheric Sciences at Old Dominion University in Norfolk,
Virginia, who was not associated with the study.
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Field measurements are needed to prove the connection between phytoplankton growth in polynyas and
iron coming from melting glaciers, he said. This could help shed further light on how phytoplankton productivity – and food for fish,
penguins and seals – could change as a result of climate change, Sedwick added.

Click (http://americangeophysicalunion.tumblr.com/) to view more pictures of Kevin Arrigo’s research.
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