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The demise of an en tire ocean is al most too enor mous to grasp, but as you sail deeper into
the Arc tic, the colos sal pro cesses of change are in creas ingly ev i dent. The �rst frag ment of
ice ap pears o� the star board bow a few kilo me tres be fore the 79th par al lel in the Fram
Strait.

The soli tary �oe is fol lowed by an other, then an other, then swarms, then en tire �elds of
white crazy paving that stretch to the hori zon.
From deck level it is a stun ning sight. But from high above, drones and he li copters cap ture
the big ger, more
alarm ing pic ture: a slow-mo tion blast pat tern of frozen shrap nel ra di at ing from the high
Arc tic south wards through this strait, which is the in ter change of 80% of the water be -
tween the ice cap and the world’s oceans.
This is where ice �oes come to die, and the ceme tery is �ll ing faster each year, ac cord ing to
the leader of this sci en ti�c expedition, Till Wagner, of the Univer sity of North Carolina
Wilm ing ton (UNCW).
One of the ob jec tives of this expedition is to in ves ti gate why the col lapse of Arc tic ice is
hap pen ing faster than cli mate com puter mod els pre dict and
to un der stand what this au gurs for the rest of the planet.
The melt is not sim ply a sea sonal process. The nat u ral thaw that starts in spring is be ing
am pli �ed by hu man made global heat ing. The Arc tic has heated up by 2C above pre-in dus -
trial lev els, twice the global av er age. Some hotspots, in clud ing parts of the Fram Strait,
have heated up by 4C. There are vari a tions from year to year, but the trend is clear and ac -
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cel er at ing. Sea ice is melt ing ear lier in the spring and freez ing later in the au tumn. Each
sum mer it thins more and re cedes fur ther, leav ing greater ex panses of the ocean ex posed
to 24-hour sun light. This is driv ing back the fron tiers of ice and frag ment ing one of the
planet’s most im por tant cli mate reg u la tors. It is also cre at ing a se ries of feed backs that are
ac cel er at ing the Arc tic melt. Sev eral are only par tially un der stood.
The team and crew set out on the Green peace ships Arc tic Sun rise and Esper anza from the
port at Longyear byen in May, less than a month af ter the sea ice reached yet an other
record low. At the start of the melt sea son, this is a fast-chang ing body of water. The
Green peace crew say high winds and strong cur rents have pushed the ice front south wards
by 80km in the last four days. The �oes ap pear on the radar screen as a thick en ing swarm
of yel low �ies. When the bands of ice can not be evaded, they are nosed aside by the prow,
scrap ing the hull as we pass. Oc ca sion ally, they are smashed through with a clang ing jolt.
All the �oes have one thing in com mon: they are di min ish ing as they head south. On the
sur face you can see the out liers, tiny chunks that are des tined to shrink to the size of an ice
cube be fore they melt into the At lantic.
Since the start of the satel lite era in 1979, the sum mer Arc tic sea ice has lost 40% of its ex -
tent and up to 70% of its vol ume, says Wagner. Other sci en tists cal cu late the rate of de cline
at 10,000 tonnes a sec ond. Much of the mul ti year ice is now gone. Most of what is left is the
younger, thin ner layer from the pre vi ous win ter, which is eas ier for the sun to melt and the
wind to push around. Wagner ex pects ice-free sum mers in 20 to 40 years, which would al -
low ships to cruise all the way to the north pole.
Ice-free sum mers are 10 times more likely if the world heats up by 2C rather than 1.5C, ac -
cord ing to the United
Na tions In ter gov ern men tal Panel on Cli mate Change (IPCC). The body of top in ter na tional
sci en tists said last year that the Arc tic and coral reefs were the ecosys tems at great est risk.
The Fram Strait is one of the few places in the Arc tic where the ice ex tent has not de clined,
but that is prob a bly not good news. One of the the o ries be ing tested is whether this is be -
cause more ice is be ing �ushed through this chan nel. The pace of change is mind blow ing,
Wagner said. “What we are look ing at is whether this exit is ac cel er at ing.”
The team is also ex am in ing other pro cesses to help gauge the health of the ocean. To get a
base line, they con duct tests at in ter vals along the 79th par al lel. First, they iden tify a suit -
ably sized �oe, then an armed polar bear guard en sures there are no preda tors and checks
the so lid ity of the ice. Af ter the all-clear, a dozen or so sci en tists and volunteers pull up on
mo tor dinghies to drill, mea sure, take water sam ples and ex tract cores. On the ship, crew
mem bers test the water at di� er ent depths for acid ity, tem per a ture, tur bid ity, dis solved
oxy gen and acid i � ca tion.
In the past, the data would have been re lated only to physics and chem istry, but there is a
grow ing aware ness of the cru cial cli mate role played by ma rine or gan isms, so bi ol o gists
are also part of this team. They scan the hori zon for whales, seals and wal ruses and use
tightly meshed zoo plank ton nets to cap ture teem ing masses of minute shrimp- and
worm like crea tures.
These and the al gae on which they graze play an es sen tial role in the global cli mate and
food chain, ac cord ing to a grow ing body of re search. The largest syn chro nised move ment
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of biomass on the planet is the daily ver ti cal mi gra tion of zoo plank ton, as they move from
the depths to sur face feed ing waters.
Re searchers are dis cov er ing that the �oes are home to an ex traor di nary va ri ety and abun -
dance of life even in win ter. The ice can be per me able and elas tic, with space in side that
can be colonised by bac te ria, fun gal spores and the tiny crea tures that feed on
them such as the transparent jel ly �sh Sym pa go hy dra tu uli. The green and yel low shades at
the base of �oes in di cate phy to plank ton – al gae that use sun light to con vert car bon diox -
ide and water into oxy gen and en ergy. These are the pas tures on which the zoo plank ton
graze. Most im por tant are cope pods, a fat-�lled sta ple in the diet of whales and �sh. To -
gether, mil lions of these species form an oceanic pump, said Mat tias Cape, a bi o log i cal
oceanog ra pher with the Univer sity of Wash ing ton.
Phy to plank ton help the oceans pro duce more oxy gen than all the world’s forests. They
also se quester CO2 more e� ec tively be cause cope pods and the big ger crea tures that eat
them take the gas down to depths where it can be stored for hun dreds of years. Nowhere is
this pump more e� ec tive than near the poles – the zoo plank ton here are big ger, so they
sink deeper.
But this is chang ing. When Cape ob serves the zoo plank ton through a mi cro scope, he can
see that the chubby Arc tic cope pods have com pe ti tion from their smaller At lantic coun ter -
parts. This in va sion has been recorded in other parts of the ocean. “We see a shift from big
to small, which is a concern, be cause it will make this pump ac tion weaker,” he said. The
study may help to ex plain why the Arc tic is los ing oxy gen faster than al most any where on
Earth. An other fac tor is that cold water ab sorbs more CO2, which gives it high lev els of
acid ity. “We talk about the ocean be ing hot, sour and out of breath,” Cape said.
If the Arc tic were a pa tient, doc tors would be alarmed. As well as hot �ushes, asthma and
con tam i na tion, the ocean has also been di ag nosed with a weak en ing im mune sys tem. For
cen turies, the Arc tic’s dis tinc tive char ac ter has been shaped by a layer of cold, rel a tively
fresh water just be low the sur face. This has in su lated the sea ice from the warmer, denser,
saltier waters of the At lantic cur rents that �ow in the depths. But this strat i � ca tion is col -
laps ing.
The shift was out lined in a land mark study pub lished last year in Sci ence, which found that
the water den sity and tem per a ture of the Fram Strait and Bar ents Sea were in creas ingly
like those of the At lantic. The study’s lead au thor, Dr Si grid Lind of the In sti tute of Ma rine
Re search and the Univer sity of Ber gen, said this year: “The polar front is shift ing. The Arc -
tic as we know it is about to be come his tory. It will go when strat i � ca tion breaks down
com pletely and the At lantic takes over the whole re gion.”
First to suc cumb, ac cord ing to Lind, will be the Bar ents Sea, which will have no fresh water
by 2040, then the Karel Sea. The con se quences will be far-reach ing. The food chain is al -
ready a� ected. At lantic species of cod, her ring and mack erel are mov ing north wards. For
the next 20 to 30 years this could boost �sh ing catches, but fore casts by Nor way sug gest
boom will turn to bust later as the waters grow too warm for �sh lar vae.
There are signs else where in the Arc tic that the ar rival of smaller
If the Arc tic were a pa tient, doc tors would be alarmed
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At lantic cope pods may be as so ci ated with a de cline in whale pop u la tions. Heather Koop -
man, a ma rine phys i o log i cal ecologist at UNCW, said she is con cerned that the speed of
change is out strip ping species’ abil ity to evolve.
“The bow head whale, for ex am ple, can live for 200 years and rarely re pro duces, so some
are hav ing to adapt to a mod ern cli mate with fac ul ties de vel oped in the Ge or gian age,”
Koop man said. “Things are mov ing far too rapidly for them to keep up. Per haps small in -
ver te brates can adapt from year to year be cause their breed ing cy cles come round more
quickly. But for a 200-year-old whale, how can they change that fast?”
For hu man ity, the big gest im pact is on the weather. The area be tween the cold pole and the
warm equa tor is a ramp that pro pels weather fronts across con ti nents. Lind spec u lated
that ocean de strat i � ca tion is the most im por tant driver for ice loss, which in turn a� ects
the jet stream, weak ens the polar vor tex and can lead to heat waves in the south ern US and
cold weather ex tremes in Asia. “We seem to be see ing large-scale weather pat tern changes
con nected to the shrink ing Arc tic. As the Arc tic be comes his tory, we need to un der stand
how it a� ects the globe.”
Such con cerns are part of the mo tive for a new wave of in ter na tional re search. From
Septem ber a Ger man re search ves sel, Po larstern, will drift across the north pole and be
frozen into the ice over the win ter so that 600 sci en tists can con duct tests billed as the big -
gest ever study of the Arc tic. Nor way has just launched a new ice breaker, the Nansen
Legacy, which will em bark on a se ries of trips over six years in con junc tion with Birm ing -
ham Univer sity to ex am ine ocean acid i � ca tion and food chain con tam i na tion.
“Emo tion ally, I de tach my self,” Wagner said. “The Arc tic is an ob ject of study. It’s like a
doc tor observing a pa tient to see how sick they are.” He says the physics make a re cov ery
ex tremely un likely.
“I have to hurry up or my sci ence will be come ar chae ol ogy,” the 34-yearold joked. “There
will still be sea ice dur ing the win ter, but in the sum mer it will prob a bly dis ap pear. It won’t
be the death of the Arc tic, but will be the end of the Arc tic as we know it.”


