
long ago slipped below the horizon, and the 
world was truly dark. “In the beginning it was 
a bit scary, honestly, because you can’t really 
see farther than 100 metres from your nose,” 
Castellani says. “So you don’t really have an 
idea of the dimension of the world you’re in. 
There’s just this big black stage.”

Some found the darkness beautiful. That was 
the case when atmospheric scientists Michael 
Gallagher at the University of Colorado, Boul-
der, and Taneil Uttal at the National Oceanic 
and Atmospheric Administration (NOAA), also 
in Boulder, travelled some 30!kilometres north 
of the ship one week before their sled-retrieval 
rescue mission. It was a magical experience 
— complete with clear skies and even a faint 
aurora. “The thing that blew my mind is that 
the density of the stars went all the way down 
to the horizon all the way around you,” Uttal 
says. “It was like you were in a bowl full of stars.”

With the darkness came the cold. On some 
days, the thermometer read "55#°C, a temper-
ature so frigid that any exposed skin could get 
frostbite in minutes. If you had to remove your 
gloves during that time (say, to connect cables 

or work on a laptop) it would feel like someone 
was driving nails through your fingertips. 

“We were constantly reminding each other 
to jump around and move our bodies so we 
could increase circulation and at least try to 
stay a little warm,” says Ian Raphael, a master’s 
student in sea-ice geophysics at Dartmouth 
College in Hanover, New Hampshire. 

That, coupled with complete isolation, com-
pounds the risks of the winter leg. If a problem 
arises, help is a long way off. “The International 
Space Station is peanuts in comparison”, 
because astronauts on the station can return 
to Earth in three hours in an emergency, says 
Christian Haas, a sea-ice geophysicist at the 
AWI and cruise leader for the second part of 
the mission. During the winter leg of MOSAiC, 
he says, “it would have taken many days to 
mobilize aircraft or heavy-duty helicopters, 
which would have had to rely on fuel caches 
and good weather”. 

To keep spirits high, Haas arranged a number 
of recreational activities. Scientists went skiing 
and hiking on the ice, played soccer, built bon-
fires and an igloo, and celebrated Christmas and 

New Year. They even spent a couple of nights 
camping — where eating chocolate could break 
a tooth and the tea had to be consumed before 
it froze, but where the starry skies and the sheer 
silence were stunning.

On thick ice
It helped that the gruelling conditions were 
precisely what many scientists wanted to study 
— even the bitterly low temperatures.

During the winter, the atmosphere in the 
Arctic doesn’t get colder with height, but 
warmer. To study these temperature inver-
sions, MOSAiC scientists released four weather 
balloons per day, allowing them to measure 
the temperature (among other parameters) at 
one-second intervals as the balloons climbed 
high into the atmosphere. They also built a 
meteorological tower that constantly moni-
tored the atmosphere’s temperature at 2, 6, 
10 and 23 metres above the surface. 

The extreme layering surprised researchers. 
On several different occasions they saw inver-
sions as big as 5#°C in the lowest 10 or 20 metres 
of the atmosphere. Yet scientists don’t know 
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