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Hidden source of carbon found on the Arctic coast

Overlooked carbon source contributes to local coastal ecosystems

March 26, 2020

A previously unknown, significant source of carbon discovered in the Arctic has National Science Foundation
<https://www.nsf.gov/awardsearch/showAward?AWD_ID=1656026&HistoricalAwards=false> -funded
scientists surprised -- and concerned about what it may mean in an era of climate change.

In a Nature Communications (/cgi-bin/good-bye?https://www.nature.com/articles/s41467-020-15250-8) paper,
chemists and hydrologists from The University of Texas at Austin (/cgi-bin/good-bye?
https://news.utexas.edu/2020/03/20/hidden-source-of-carbon-found-at-the-arctic-coast/) and other institutions
present evidence of significant concentrations of dissolved organic matter entering Arctic coastal waters from
the groundwater atop frozen permafrost. This water moves unseen from land to sea, but researchers now
believe it carries significant concentrations of carbon and other nutrients to Arctic coastal food webs.

The research was conducted at NSF's Beaufort Lagoon Ecosystems Long-Term Ecological Research (/cgi-
bin/good-bye?https://ble.lternet.edu/) site, one in a network of NSF LTER sites around the globe.

Groundwater is known globally to be important for delivering carbon and other nutrients to oceans, but in the
Arctic, where much water remains trapped in frozen earth, its role has been less clear. Scientists were
surprised to learn that groundwater may be contributing an amount of dissolved organic matter to Beaufort
Sea that is almost on a par with what comes from neighboring rivers during the summer.

Researcher James McClelland sampling water during ice break-up in Kaktovik Lagoon, Alaska.
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"We have to start thinking differently about groundwater," said senior author James McClelland, a marine
scientist at UT Austin. "The water that flows from rivers to the Arctic Ocean is pretty well accounted for, but
until now the groundwater flowing to this ocean hasn't been."

Researchers had assumed that groundwater inputs from land to sea are small in the Arctic because
perennially frozen ground, or permafrost, constrains the flow of water below the tundra surface.

The team found that as shallow groundwater flows beneath the surface at sites in northern Alaska, it picks up
new, young organic carbon and nitrogen as expected. However, they also discovered that as the groundwater
flows toward the ocean, it mixes with layers of deeper soils and thawing permafrost, transporting century-to-
millennia-old organic carbon and nitrogen.

"These findings demonstrate the increasing importance of groundwater transport to our understanding of
carbon and nutrient cycling in Arctic coastal ecosystems," said Roberto Delgado, a program director in NSF's
Office of Polar Programs.

--  NSF Public Affairs, researchnews@nsf.gov (mailto:researchnews@nsf.gov) 

National Science Foundation, 2415 Eisenhower Avenue, Alexandria, Virginia 22314, USA Tel: (703) 292-5111, FIRS: (800)
877-8339 | TDD: (800) 281-8749

mailto:researchnews@nsf.gov

