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High Arctic ponds are drying out

Ponds in the High Arctic that have been permanent features for millennia dried out in the summer of 2006. Researchers from Queen's University and the University of Alberta, Canada, believe this is due to increased evaporation associated with climatic warming.

"Things are, frankly, worse than we thought," John Smol of Queen's University told environmentalresearchweb. "And we thought they were bad."

Smol and colleague Marianne Douglas of the University of Alberta have monitored around 40 ponds on Cape Herschel, Ellesmere Island, in the Canadian High Arctic since 1983. On returning to the area in July 2006 they found that many of the ponds had dried out. And thermistor data for July 2005 indicated that the ponds also desiccated in that year, when scientists did not visit.

And it's not just small ponds that have dried out. Camp Pond, for example, which was found to have desiccated in recent summers, typically had dimensions of more than 20 m - 40 m in the 1970s and 1980s. Unlike temporary thermokarst ponds where changes in permafrost can affect water levels, the ponds in this study sit on granitic bedrock.


"These sensitive ecosystems have changed dramatically," said Smol. "The final 'threshold' for an aquatic ecosystem would be loss of water. This has happened to some of the ponds - although of course, in future, say, colder or wetter years they may fill with water longer. But ponds that were seemingly permanent are now ephemeral, and the ecosystem changes can cascade through the system."

Camp "pond"

Smol says that the team's palaeo data show that over the last century or so the ponds have been changing along other ecological thresholds, such as a proliferation in aqauatic moss and changes in ice cover, as the climate has warmed. "But this pales in comparison to desiccation," he added.

Wetlands in the area have also become significantly drier, with regions previously containing lush moss and grass now containing dry vegetation that is easily ignited.

"Neighbouring wetlands are drying up - just like the ponds. These would have been sinks for carbon, i.e. accumulating biomass, as the ponds were full of algae before, photosynthesizing, accumulating carbon and depositing in sediments," said Smol. "Once the wetlands dry, they may become a source of greenhouse gases. This is not our area of research, but the possibilities are frightening."

High Arctic ponds are the most common source of surface water in many polar regions, and provide a habitat for many birds, insects and other organisms.

Specific conductance values for the lakes have increased since the early 1980s, doubling in some cases. This indicates that the water today contains a higher concentration of ions due to an increased ratio of evaporation to precipitation. While conditions in the Arctic have generally become wetter in recent years, the summer of 2006 was the warmest year on record for the area, and 2005 was the second warmest.

Back in 1994, Douglas, Smol and others published a paper in Science showing that the ponds underwent marked ecological changes, consistent with warming, beginning in the 19th century.

"We had a bit of a rough ride with that paper for a few years, but now there is almost universal scientific consensus concerning our 1994 conclusions," said Douglas.

Smol and Douglas are about to return to the Arctic to investigate the situation this year.

The researchers reported their work in PNAS.
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