
T
here was nowhere to land amid all 
the broken ice. On 6 February, three 
scientists were in a helicopter fly-
ing high above the ocean roughly 
250!kilometres from the North Pole, 
and all they could see was jumbled 
masses of fractured sea ice. The ice 
was clearly unfit to land on. Just a 

week before, it had been smooth, thick and flat.
They circled the region a few times and, 

when they spotted a seemingly solid section 
nearby, the pilot repeatedly tapped the 
helicopter against the ice to test whether the 
surface was stable. Then the scientists jumped 
out in search of a crucial research station: a 
sled laden with atmospheric instruments. 
For months, it had been carefully monitor-
ing the frigid skies — gathering the first data 
ever about winter conditions near the top of 
the world, the fastest warming part of the 
planet. Now, the researchers feared that those 
precious data might be lost. 

In their frantic search, the scientists jumped 
over cracks and blocks of ice — aware that the 
cracking noises beneath their feet meant that 
the ice was still moving, and that a wrong step 
could spill them into the Arctic Ocean below. 
When they finally spotted the sled, it was 
upside down and partly buried in a ridge of 
ice. So began a two-day rescue mission, as the 
scientists carefully pulled the station to safety 
and resurrected the instruments — all while 
working in the bitter-cold dark of Arctic winter.

It was one of the many challenges facing 
scientists who spent the winter months on a 
ship locked in the Arctic ice as part of a mis-
sion called the Multidisciplinary drifting 
Observatory for the Study of Arctic Climate, 

or MOSAiC. The year-long project began last 
October, when the Polarstern icebreaker cut 
its engines in the Arctic Ocean north of Siberia 
and became frozen in a giant slab of ice. It has 
been drifting ever since, with teams of scien-
tists travelling to and from the vessel using 
icebreakers and aircraft. Over the mission, 
five separate groups of scientific personnel, 
totalling roughly 300 people, will join the 
Polarstern, with most stints lasting up to three 
months. 

The COVID-19 pandemic upended those 
plans, delaying the arrival of the scientists 
currently on board the Polarstern. For the 
departing winter team, the trip home also 
faced delays as countries started to close their 
borders. But the scientists made it back safely 
— bringing daring tales and troves of data. 

During the winter team’s time on the ship 
from mid-December to early March, the 
researchers faced some of the most danger-
ous conditions on Earth: continuous dark-
ness, temperatures that can cause frostbite in 
minutes and the threat of polar bears. “You feel 
the power of nature,” says Giulia Castellani, a 
polar scientist at the Alfred Wegener Institute 
(AWI), Helmholtz Centre for Polar and Marine 
Research in Bremerhaven, Germany, the lead 
research institute for the mission. “You realize 
you won’t survive out there. It’s dark and it’s 
cold. It’s a big challenge.”

But the mission has yielded unprecedented 
measurements of what happens during the 
dark Arctic months to the atmosphere, the 
ocean, the ecosystem and sea ice. Although 
much of those data have yet to be analysed, 
early results reveal a wild atmosphere with 
temperature layers so extreme that the air at 

the top of the ship was sometimes 5"°C warmer 
than that nearest the ice. And in the ocean, 
researchers found a thriving ecosystem in dark 
waters they thought would be relatively quiet. 

The data from the mission will be plugged 
into climate models that help scientists to 
understand how the Arctic will fare as it warms. 
It’s a major question, given that information 
from the high Arctic is almost non-existent, 
particularly in the middle of winter. And scien-
tists need that information because the Arctic 
controls how quickly the rest of Earth heats 
up — even shaping the weather in New York 
City, London and Beijing.

“The whole overwintering effort was 
outstanding,” says Vishnu Nandan, a sea-ice 
physicist at the University of Manitoba in 
Winnipeg, Canada. “We got really good science.”

Sunless months
By the time the second group of mission 
scientists arrived at the floe on a separate 
icebreaker in mid-December, the Sun had 

FROZEN MISSION 
TO THE TOP OF 
THE WORLD
After three months trapped in Arctic ice, 
researchers have returned with crucial 
information about the rapidly warming  
region. By Shannon Hall

The Polarstern in Arctic ice in December 2019.
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