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A melting glacier can form a lake, which then might carve a deep shaft.
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There’s a meltdow:

among Greenlanders.




Preceding pages: Meltwater has carved a canyon 150 feet deep. At left, a field assistant
rappels into the depths of a crevasse. The bottom of the crevasse could open into a vertical
shaft, or moulin, through which a lake on the surface might drain to the depths of the ice



sheet. The black splotches mingled with ice and meltwater, above, are cryoconite—powdery
debris blown to Greenland from often distant deserts, fires, coal plants, and diesel engines.
Cryoconite reduces the ice’s albedo, or reflectivity, allowing increased absorption of solar heat.
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BY MARK JENKINS
PHOTOGRAPHS BY JAMES BALOG

At first glance Greenland is an
expanse of blinding white. But
as my chopper swings low over

the island, color catches my eye.

For miles on end, bands of blue meltwater fringe
the ice sheet. Fields of white are threaded with riv-
ers, etched with crevasses, and blotched with lakes.
There is also ice that appears neither white nor
blue but rather brown and even black—darkened
by a substance called cryoconite. This muddy-
looking grit is a key topic of investigation for my
four companions: photographer James Balog with
his assistant, Adam LeWinter, and geophysicist
Marco Tedesco with Ph.D. student Nick Steiner,
both from the City College of New York.

Balog photographs ice—and the absence of
it. He founded the Extreme Ice Survey (EIS) in
2006 “to create a memory of things that are dis-
appearing,” he says. EIS has deployed more than
35 solar-powered, blizzard-proof, time-lapse
cameras aimed at glaciers in Alaska, Montana,
Iceland, and Greenland—all of them snapping
away day in and day out. Programmed to take
4,000 to 12,000 frames a year, they’re making a
constant record, like “little surrogate eyes out

Mark Jenkins wrote about the Tea Horse Road in
the May issue. Photographer James Balog is a regular
contributor to National Geographic publications.
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there watching the world for us,” Balog says.
We set up camp 45 miles inland from the west
coast village of Tlulissat, in a portion of Green-
land’s melt zone where the weathering of the top
layers of the ice sheet exposes what is known as
blue ice. This ancient ice is compressed to the
point where most air bubbles—which normally
refract light to give ice a milky or white appear-
ance—have been squeezed out. With fewer
bubbles, the ice absorbs light from the red end



In a pothole burned into the ice by cryoconite, buried air and gas from bacteria
and algae bubbled to the surface, where a midnight freeze trapped them.

of the spectrum, leaving the blue to be reflected.
Depending on the tricks sunlight plays, blue ice
can also appear white, as it does in many places
around us.

The camp stands beside a vast meltwater lake.
Tedesco and Steiner study its depth, planning to
compare their information with satellite read-
ings of the depths of Greenland’s supraglacial
lakes. Each morning they launch a small craft to
collect data. The vessel is a bait boat retrofitted

with remote control, sonar, a laptop-driven spec-
trometer, GPS, a thermometer, and an under-
water camera.

Greenland’s meltwater lakes are prone to drain-
ing unexpectedly and quickly (thus Tedesco’s
unmanned research vessel). Balog once watched a
lake drain overnight. The bottom of a moulin—
a vertical shaft in the ice—opened up and sucked
the entire lake into oblivion. In 2006 a team led by
glaciologists from Woods Hole Oceanographic
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Institution and the University of Washington
documented the draining of a two-square-mile
supraglacial lake: More than 11 billion gallons of
water disappeared into a moulin in 84 minutes,
flowing faster than Niagara Falls.

The meltwater lake Tedesco is studying has an
outlet river that must lead to a gulping moulin.
LeWinter and I are determined to find it. Armed
with ice axes, ice screws, and ropes, we set out.
We haven't gone a quarter mile before we're sty-
mied by holes in the ice. At first we can thread
our way between them, but farther along, the
rims are all touching, and we're forced to bound
the pools, one knife-edge to the next. It’s like
playing leapfrog on razor blades.

We try an alternate route, following a ridge
of ice that parallels the river. This time we make
good headway and march across the ice sheet for
miles. We can't find the moulin on foot, but we
make an intriguing observation: On the journey
out, the holes we were jumping were separate,

Society Grant This project was funded in part by
your National Geographic Society membership.
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circular bowls, but on the way back, just half a
day later, there’s been enough melting so that
the holes are connected by swift-running creeks.

At camp that night we find out what Tedesco
and Steiner have confirmed about the bottom of
the meltwater lake. It is mottled with cryoconite.

Cryoconite begins as airborne sediment
spread over the ice by wind. It is composed of
mineral dust sucked up from as far away as Cen-
tral Asian deserts, particles from volcanic erup-
tions, and soot. The soot particles come from
fires both natural and man-made, diesel engines,
and coal-fired power plants. Cryoconite is not
a new phenomenon: Arctic explorer Nils A. E.
Nordenskiold discovered and named the fine
brown silt during his visit to the Greenland ice
sheet in 1870. Human activities have increased
the amount of black soot in cryoconite since
Nordenskiold’s day, and global warming has
given it new importance.

Carl Egede Boggild is a native Greenlander
and geophysicist who has spent the past 28 years
studying the ice sheet. Recently Boggild has
focused on cryoconite. “Even though cryoconite



Summer meltwater collects in a lake (left). Days later the water has drained through
a snow-covered channel after a moulin opened under the ice several miles away.

is composed of less than 5 percent soot;” he says,
“it is the soot that causes it to turn black.” The
darkness decreases the albedo, or reflectivity, of
the ice, which increases the absorption of heat;
that in turn increases the amount of melting.

Snow falls each year on the ice sheet along
with a dusting of cryoconite. As each year’s snow
cover hardens, it traps the dust. When summers
are particularly warm, as they have been in recent
years, multiple layers of ice melt, releasing extra
amounts of trapped cryoconite, which creates
a more concentrated, darker layer of the sub-
stance at the surface. “What we have is a vicious,
constantly accelerating cycle,” Boggild says. “It’s
like pulling a black curtain over the ice”

Even during our short expedition, it seems
as if we are seeing that effect. In just a week,
melting ice has turned our camp into a slushy
quagmire. Somewhere in the distance, the melt-
water lake has drained into the moulin we had
searched for. It’s been like witnessing the cre-
ation of an ice analogue for Utah’s canyonlands,
the geologic clock ridiculously sped up. Balog’s
time-lapse cameras have captured it all. “They’re

recording the heartbeat of the planet,” he says.

Before the expedition departs, Balog per-
suades me to descend into a moulin right next
to camp—one of the largest the EIS team has
discovered in its 11 expeditions to Greenland.
It is big enough to swallow a freight train—
certainly big enough to swallow me. Still, I can-
not resist rappelling into the maw of this chasm
that Balog has dubbed “the beast.”

On rimed ropes, I drop in. A hundred feet
down the shaft, walls of blue ice surround me,
and I am soaked with frigid spray. The blue Arctic
sky above is framed by jagged three-story icicles.
Below, vanishing into the abyss, is the thundering
waterfall that bored this shaft.

Scientists have dumped yellow rubber duck-
ies, sensored spheres, and huge quantities of
dye into moulins, hoping to track their jour-
neys and discover where along Greenland's coast
the moulins empty. Some of the spheres and dye
have been spotted; all the duckies disappeared.
am tempted to drop deeper, investigate further,
but I think again. After 20 minutes hanging by
my rope, [ climb back out. 0
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Paddling across a meltwater lake,
author Mark Jenkins skims over

a moulin 96 feet deep. As melting
continues, cryoconite dust scattered
on the surrounding ice will likely
converge into a darker patch, cre-
ating another hot spot for:ice loss.



Vanishing Ice ' >

Greenland's ice sheet once seemed too big to melt substantially. Now, as weather A e
warms, the ice is disintegrating faster. Scientists think this could continue for cen- y
turies or even millennia, changing the island’s geography and the planet'’s sea level.

Cryoconite holes

Melting Down

SOLAR RADIATION

As average summer tem-
peratures rise in Green-
land, more ice melts.
Surface water and dark
cryoconite absorb solar
heat, speeding melting.

Mouth

of moulin
CREVASSE
A crack, or crevasse, that
forms as the ice moves
over uneven bedrock can
plunge hundreds of feet.
A flood of meltwater
can drill it even deeper.

MOULIN  cciniceinniniiiaiiicae
A shaft, or moulin, forms
when meltwater weakens
jce and suddenly flushes
to unseen depths from
the bottom of a surface
lake or via a crevasse.

Ice thickness at the
outer edge of the melt
area averages 1,500 feet.

HYDRAULICS BELOW

The ice travels on a thin
layer of water. When a
draining moulin floods the
base of the ice sheet, the
ice begins to surf on that
water and picks up speed.

ALEJANDRO TUMAS AND TONY SCHICK
ART: CHUCK CARTER

THE WATER'S JOURNEY
Meltwater that works
its way to the bedrock
eventually turns into
rivers that can carve ice
tunnels many feet high
as they flow to the sea.

Origins of the Ice Sheet

SOURCES: KONRAD STEFFEN AND WALEED
ABDALATI, UNIVERSITY OF COLORADO AT
BOULDER: SRIDHAR ANANDAKRISHNAN,
PENNSYLVANIA STATE UNIVERSITY; CENTER FOR
REMOTE SENSING OF ICE SHEETS, UNIVERSITY
OF KANSAS; JOSHUA MEISEL, HASKELL INDIAN
NATIONS UNIVERSITY, GLAS/ICESAT, NATIONAL
SNOW AND ICE DATA CENTER; PAUL MORIN,
UNIVERSITY OF MINNESOTA AND ANTARCTIC
GEOSPATIAL INFORMATION CENTER, SHAWN
MARSHALL. UNIVERSITY OF CALGARY

50-10 million years ago 3-2 million years ago About 2 million years ago

A warm climate bathed coastal As the climate gradually chilled, The land continued to grow colder,
mountains, rivers, and a high glaciers began to form in the and glaciers spread across parts
central plateau. mountains, of the central plateau.
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Ice sheet

Bedrock

Annual Melt Area

Almost three decades of sat-
ellite data reveal an escalating
{rend in the extent of the ice-
melt zone—the part of the ice
sheet where melting occurs
between April and October. The
rest of the year, the entire ice
sheet is frozen. Even during the
warmer months much of the
ice refreezes overnight.

2-1 million years ago
Separate glaciers merged to torm
a sheet of solid ice that covered
most of the island most of the time.

| -l

Covering some 80 percent of

the island, the ice sheet measures
more than 650,000 square miles.
Shaped like a lens, the ice is solid
at its thick center but riddled with
decay around the edges.

Ice-penetrating radar offers a
detailed look at the land below.
Every summer, as the ice margins
melt and glaciers slide faster
into the sea, Greenland loses
more than twice the amount

of ice in the European Alps.

GREENLAND

With a melt extent
of at least 40 percent,
2007 set a record.

The solid ice sheet has depressed
underlying rock by some 3,000 feet.
Its weight also squeezes out a thin
lip of ice to the sides.

=

Scenarios for the year 2100
Climate change projections
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If melting continues at its current
rate, the central plateau will slowly
begin to rebound as the weight of
the ice lifts from it.









BY TIM FOLGER
PHOTOGRAPHS BY PETER ESSICK

A little north and west of Greenland’s stormy southern tip, on a

steep hillside above an iceberg-clotted fjord first explored by Erik

the Red more than a thousand years ago, sprout some horticultural

anomalies: a trim lawn of Kentucky bluegrass, some rhubarb, and

a few spruce, poplar, fir, and willow trees. They're
in the town of Qaqortoq, 60° 43' north latitude,
in Kenneth Heegh's backyard, about 400 miles
south of the Arctic Circle.

“We had frost last night,” Hoegh says as we
walk around his yard on a warm July morning,
examining his plants while mosquitoes examine
us. Qaqortoq’s harbor glitters sapphire blue below
us in the bright sun. A small iceberg—about the
size of a city bus—has drifted within a few feet
of the town’s dock. Brightly painted clapboard
homes, built with wood imported from Europe,
freckle the nearly bare granite hills that rise like
an amphitheater over the harbor.

Heegh, a powerfully built man with reddish
blond hair and a trim beard—he could easily be
cast as a Viking—is an agronomist and former
chief adviser to Greenland’s agriculture ministry.
His family has lived in Qaqortoq for more than
200 years. Pausing near the edge of the vard,
Hmegh kneels and peers under a white plas-
tic sheet that protects some turnips he planted
last month.

“Wooo! This is quite incredible!” he says with a
broad smile. The turnips’ leaves look healthy and
green. “I haven't looked at them for three or four

Iiad

Tim Folger lives in Gallup, New Mexico; this is his first
article for the magazine. Peter Essick photographed a
Finnish park for the June 2009 issue.
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weeks; I didn't water the garden at all this year.
Just rainfall and melting snow. This is amazing.
We can harvest them right now, no problem.”
It's a small thing, the early ripening of turnips
on a summer morning—but in a country where
some 80 percent of the land lies buried beneath
an ice sheet up to two miles thick and where
sorne people have never touched a tree, it stands
for a large thing. Greenland is warming twice as
fast as most of the world. Satellite measurements
show that its vast ice sheet, which holds nearly 7
percent of the world’s fresh water, is shrinking by
about 50 cubic miles each year. The melting ice
accelerates the warming—newly exposed ocean
and land absorb sunlight that the ice used to
reflect into space. If all of Greenland’s ice melts
in the centuries ahead, sea level will rise by 24
feet, inundating coastlines around the planet.
Yet in Greenland itself, apprehension about
climate change is often overshadowed by great
expectations. For now this self-governing
dependency of Denmark still leans heavily on
its former colonial ruler. Denmark pumps $620
million into Greenland’s anemic economy every
year—more than $11,000 for each Greenlander.
But the Arctic meltdown has already started to
open up access o oil, gas, and mineral resources
that could give Greenland the financial and
political independence its people crave. Green-
land’s coastal waters are estimated to hold half



Erik the Red killed a man in Iceland over a trifle and worshipped Norse gods until the end,
but at Qassiarsuk (above), site of his Greenland farm, there is a replica of the tiny wood

church he built for his wife, who converted to Christianity. A wall kept out the livestock.
A cold millennium later in the same area, a soccer fan in Qaqortoq cheers his nephew’s team.
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as much oil as the North Sea’s fields. Warmer
temperatures would also mean a longer grow-
ing season for Greenland’s 50 or so farms and
perhaps reduce the country’s utter reliance on
imported food. At times these days it feels as if
the whole country is holding its breath—waiting
to see whether the “greening of Greenland,” so
regularly announced in the international press,
is actually going to happen.

GREENLAND’S FIRST EXPERIENCE of hype hap-
pened a millennium ago when Erik the Red
arrived from Iceland with a small party of Norse-
men, aka Vikings. Erik was on the lam (from the
Old Norse word lemja) for killing a man who
had refused to return some borrowed bedsteads.
In 982 he landed along a fjord near Qaqortoq,
and then, despite the bedsteads incident, he
returned to Iceland to spread word about the
country he had found, which, according to
the Saga of Erik the Red, “he called Greenland, as
he said people would be attracted there if it had
a favorable name.”

Erik’s bald-faced marketing worked. Some
4,000 Norse eventually settled in Greenland.

It feels as if Greenland is holding
its breath—waiting to see if the
“greening” will actually happen.

The Vikings, notwithstanding their reputation
for ferocity, were essentially farmers who did
a bit of pillaging, plundering, and New World
discovering on the side. Along the sheltered
flords of southern and western Greenland, they
raised sheep and some cattle, which is what
farmers in Greenland do today along the very
same flords. They built churches and hundreds
of farms; they traded sealskins and walrus
ivory for timber and iron from Europe. Erik’s
son Leif set out from a farm about 35 miies
northeast of Qaqortog and discovered North
America sometime around 1000, In Greenland
the Norse settlements held on for more than
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four centuries. Then, abruptly, they vanished.

The demise of those tough, seafaring farmers
offers an unsettling example of the threats cli-
mate change poses to even the most resourceful
cultures. The Vikings settled Greenland during
a period of exceptional warmth, the same warm
period that saw expanded agriculture and the
construction of great cathedrals in Europe. By
1300, though, Greenland became much colder,
and living there became ever more challenging.
The Inuit, who had arrived from northern Can-
ada in the meantime, pushing south along the
west coast of Greenland as the Vikings pushed
north, fared much better. (Modern Greenland-
ers are mostly descended from them and from
Danish missionaries and colonists who arrived
in the 18th century.) The Inuit brought with
them dogsleds, kayaks, and other essential tools
for hunting and fishing in the Arctic. Some
researchers have argued that the Norse settlers
failed because they remained fatally attached
to their old Scandinavian ways, relying heavily
on imported farm animals instead of exploiting
local resources.

But more recent archaeological evidence sug-
gests the Norse too were well adapted to their
new home. Thomas McGovern, an anthropolo-
gist at Hunter College in Manhattan, says the
Norse organized annual communal hunts for
harbor seals, especially once the climate cooled
and domestic livestock began to die. Unfortu-
nately, harbor seals also succumbed. “Adult har-
bor seals can survive cold summers, but their
pups can't,” says McGovern. The Norse may have
been forced to extend their hunts farther off-
shore in search of other seal species, in waters
that were becoming more stormy.

“We now think the Norse had a very refined
social system that required lots of community
labor, but there was a major vulnerability —they
had to have most of their adults out there try-
ing to get the seals,” says McGovern. “A trigger
for the end of the Norse in Greenland could
have been catastrophic loss of life from one bad
storm.” The Inuit would have been less vulnerable
because they tended to hunt in small groups.
“It’s a much more complicated story than we



[

tho‘ught',"’ McGovern says. “The old
story was just, the silly Vikings come
north; screwup, and die. But the:new
story actually is7a bit scarier, because
they look pretty well adapted, well
organized, doinga lot of things'right—
and they die:anyway””

Thelast historically documented
A event of Norse llfe in Greenland was
famine nor an exodus to Europe Tt was:
a-wedding held ata church near the,
head of Hvalsey. fiord, about ten miles
‘northeast.of Qagortoq. Much:of the
church still stands on a,grassy slope
beneath a.towering granite:peak,

On a cool'morning last summer a
strand of fog lingered high up-ofi the:
peak’s eastern face:like a gossamer
pennant. Wild thyme with delicate,
purple-redflowers spread low across the ground
in'front of the 800-year-old church, now roofed
’.only by sky. All four. of‘the three-foot-thick,
stone-slab-walls rernain intact—the eastern wall

is about’18 feet tall. They were. ev1dently bu1lt by‘

the walls, grass,and sheep dropplngs covei:the
uneven ground where, on Septémber-14, 1408,
Thorstein Olafsson married Sigrid. Bjarnsdottlr
Aletter sent from Greenland to.Iceland in'1424
‘mentions the.wedding, perhaps as part’ of an

1nher1tance (dispute, ut providés no:news of

strife, disease, or.any inkling of impending di=
. saster. Nothm?gfr_nore was.ever heard from the
Norsesettlements. .

GREENLANDERS TODAY;all 56, 1000 of thiem, still
liveion, the rocky frifiges betweéensice and sea,
most.in a handful of towns along the west coast.
Glacierssand-a.coastline deeply indented by
fiords make it-impossible to build roads between
the:towns; everyone travels by boat, hehcopter,
plane; or; in the:winter; dogs]ed .More than a
guarter of all Greenlatiders, some 155500, live
in Nuuk, Greenland’s:capital, about-300 miles
north of Qaqortoq-as the narwhal swims.

‘Take one part quaint Greenlandic: town,
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Norse settiemant
- (circa 985:1450)

complete with fiord and exhilarating méintain-

ous;backdrop, mixwith:maybe four parts.grim
Soviet-bloc-style apartments, add two traffic:
lights, daily traffic:jams,;and.a nine-hole:golf
course, and you'veigot Nuuk: The sprawling, rin--
down apartient blocks are a légacy of 2.forced
moderniZdtion program from the 1950siand’

1960s, when.the'Danish government moved

people from:small traditional communities; into
a few' large towns: The initeiit was'to improve.
access to-schools:and health café, fedince: costs,
and provide employees-for processing plants in
the cod-fishing:industry, which boomed in'the
early 1960s but has;since collapsed: Whatever)
beneﬁts the pollcy brought sit bted a hiost of;
social problems—alcoholism, fractured families;
suicide—that still plague Greenland.

‘But'this- morning; on- the firsé'day of summer-
2009, the-mood:in-Nuuk-is ]ubllamt Green]and
is- celebratmg the start of a new era In Novem-
ber. 2008 its citizens voted overwhelmmgly for
increased: independence from Denmark, which
has-ruled Greenland in.some form:since:1721.
The change.is to-become-official this morn-
ing/ina,ceremony at. Nuiik's harbor, theheart

of the old, colomal town. Queen Margrethe [Lof

Deririiark will forinally acknowledge the.new

GREENLAND §7
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Haymaking time in Greenland evokes the sunny side of global warming, which just might
allow Aviaja Lennert and her family to grow enough grass for their 700 sheep.

relationship between her country and Kalaallit
Nunaat, as the locals call their homeland.

Per Rosing, a slender 58-year-old Inuit man
with a gentle manner and a graying black pony-
tail, conducts the Greenland National Choir.
“I'm just happy, totally happy,” he says, putting
a hand over his heart as we walk with a large
crowd toward the harbor, down streets still wet
from last night’s freezing rain and snow. People
are streaming out of Block P, Nuuk’s biggest
apartment building, which alone houses about
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one percent of Greenland’s population. Its win-
dowless, concrete end has become a frame for a
defiantly optimistic work of art: a four-story-tall,
white-and-red Greenlandic flag. A local artist
sewed the flag with the help of schoolchildren
from hundreds of articles of clothing.

By 7:30 people are packed shoulder to shoulder
on the dock. Others perch on the roofs of old
wooden homes around the harbor; a few watch
from kayaks, paddling just enough to stay put
in calm, metallic-looking water. The ceremony




begins with the choir singing Greenland’s national
anthem, “Nunarput Utoqqgarsuanngoravit— You,
Our Ancient Land.” Rosing turns to the crowd
and gestures for everyone to join in. As of today,
Kalaallisut, an Inuit dialect, is the official Green-
landic language, supplanting Danish.

Then, shortly after eight oclock, the Danish
queen, wearing the traditional Inuit garb of a
married woman—red, thigh-high, sealskin
boots, or kamiks, a beaded shawl, and seal-
fur shorts—presents the new self-government

charter to Josef Tuusi Motzfeldt, the speaker of
Greenland’s Parliament. The crowd cheers, and a
cannon fires on a hill above the harbor, sending
a pressure wave through us like a shared infu-
sion of adrenaline.

UNDER THE NEW CHARTER, Denmark still man-
ages Greenland’s foreign policy; the annual sub-
sidy continues as well. But Greenland now exerts
greater control over its own domestic affairs—
and in particular, over its vast mineral resources.
Without them, there’s no chance that Greenland
could ever become economically independent.
Right now fishing accounts for more than 80
percent of Greenland’s export income; shrimp
and halibut are the mainstays. While halibut
stocks are holding steady, shrimp populations
have dropped. Royal Greenland, the state-
owned fishing company, is bleeding money.

The reasons for the decline of the shrimp—
known here as “pink gold”—are unclear. Soren
Rysgaard, director of the Greenland Climate
Research Center in Nuuk, says that Greenland’s
climate, besides getting warmer, is becoming
more unpredictable. Rising sea temperatures
may have disrupted the timing between the
hatching of shrimp larvae and the blooms of
phytoplankton the larvae feed on; no one really
knows. Fishermen hope cod will return as waters
warm. But after a small uptick a few years ago,
cod numbers have fallen again.

“The traditional way of life in Greenland was
based on stability,” says Rysgaard. Apart from
southern Greenland, which has always been
swept by Atlantic storms, the climate, although
formidably cold, seldom surprised. The huge ice
sheet, with its attendant mass of cold, dense air,
enforced stability over most of the country. “In
the winter you could hunt or fish with your sled
dogs on the sea ice. In the summer you could
hunt from a kayak. What's happening now is that
the instability typical of southern Greenland is
moving north.”

Johannes Mathzussen, a 47-year-old Inuit
halibut fisherman, has seen those changes first-
hand. Mathaussen lives in Ilulissat (Greenlan-
dic for “icebergs”), a town of 4,500 people and
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An Inuit boy from a foster home in Nuuk learns hunting from a mentor; here they've
bagged a caribou. Most Greenlanders hunt, and fishing is by far the dominant industry.

Workers at the city’s Royal Greenland plant (below) package whole, frozen cod for export.
High labor costs make it cheaper to ship the fish to China or Poland for processing.
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almaost that many sled dogs located 185 miles
north of the Arctic Circle. On an overcast day in
late June we set out from Ilulissats harbor, motor-
ing past a big shrimp trawler in Mathseussen’s
15-foot-long open boat, a typical craft for hali-
but fishermen here. Summer fishing is still good
for them, but winter is becoming a problem.

“Twenty years ago, in the winter, you could
drive a car over the ice to Disko Island,” Ma-
theeussen says, pointing to a large island about
30 miles off the coast. “For 10 of the last 12 years,
the bay has not frozen over in the winter” When
the bay used to freeze, Mathxussen and other
fishermen would rig their dogsleds and go ice
fishing ten miles up the flord. “I would spend
a day and a night and bring back 200 or 500
pounds of halibut on my sled. Now winter fish-
ing in the fjord is dangerous with a heavy load;
the ice is too thin”

Mathaussen steers his boat through a broken
canyon of ice that is drifting imperceptibly out
to sea. The largest bergs rise 200 feet above us
with keels scraping the bottom 600 feet down.
Each one has its own topography of hills, cliffs,
caves, and arroyos of smooth white flanks pol-
ished by meltwater streams. All this ice comes
from Jakobshavn Isbra, aka Sermeq Kujalleq,
the “southern glacier,” which drains 7 percent
of Greenland’s ice sheet and launches more ice-
bergs than any other Northern Hemisphere gla-
cier. (The iceberg that sank the Titanic probably
calved here.) In the past decade Sermeq Kujalleq
has retreated almost ten miles up the fjord. It is
Greenland’s biggest tourist draw—-19,375 peaple
came to see global warming in action here in
2008. Tourism remains a distant second to fish-
ing, though; the season is short, accommodations
are limited, and travel is expensive,

THE FOUNDATION of Greenland’s future econ-
omy lies out beyond Disko Island, just over the
horizon from Matheeussen’s spectacular fishing
ground: That’s where the oil is. 'The sea off the
central west coast now typically remains ice free
for nearly half the year, a month longer than
25 years ago. With the greater ease of working
in Greenland’s waters, ExxonMobil, Chevron,

and other o0il companies have acquired explora-
tion licenses. Cairn Energy, a Scottish company,
plans to drill its first exploration wells this year.

“We've issued 13 licenses covering 130,000
square kilometers off the west coast, roughly
three times the size of mainland Denmark,
says Jorn Skov Nielsen, director of Greenland’s
Bureau of Minerals and Petroleum. We're at
a bustling trade convention in a conference
center in Nuuk on a rainy Saturday afterncon.
The smell of oil wafts from a rock sample—
a chunk of basalt the size and shape of half a
bowling ball—that is displayed on a nearby
table. “Production could be possible in ten
years if we're lucky,” Nielsen says. “We have
some very impressive estimates for northwest
and northeast Greenland—50 billion barrels of
oil and gas” With oil prices now topping $80
a barrel, those reserves would be worth more
than four trillion dollars, a windfall that could
fund the country’s independence.

To some Greenlanders it would be a Faustian
bargain. Sofie Petersen, the Lutheran bishop, has
an office overlooking the harbor in one of Nuuk’s
few surviving old wooden homes. Just up the

Greenland’s future may lie out
beyond its spectacular fishing
grounds: That’s where the oil is.

hill stands a statue of Hans Egede, a quixotic
Lutheran missionary who came here in 1721
looking for survivors of the lost Norse settle-
ments. He found no Norsemen but founded
Nuuk, or Godthab, as the Danes called it, and set
in motion the Danish colonization of Greenland
and its conversion to Christianity. Like nearly all
Greenlanders, Petersen has a Danish surname,
but she is Inuit.

“1 think oil will damage our way of living,” she
says. “Of course everyone needs money, but should
we sell our souls? What will happen if we are
millionaires, every one of us, and we can’t deliver
Greenland as we know it to our grandchildren? I
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would rather have little money and give the
land to our grandchildren instead.”

“It’s a big dilemma to deal with the oil issue,
since the Arctic people are the ones most exposed
to climate change,” says Kuupik Kleist, Green-
land’s popular new prime minister. Sometimes
called Greenland’s Leonard Cohen—he has
recorded a few CDs—Kleist is a broadly built,
owlish man of 52 with a husky, sonorous voice.
The irony in his country becoming a major pro-
ducer of the very stuff that is helping to melt its
ice sheet is not lost on him.

“We need a stronger economy,” Kleist says,
“and we have to utilize the opportunities that oil
could bring to us. Environmentalists around the
world advise us not to exploit the cil reserves. But
we are not in the situation where we can replace
the declining income from our fisheries, and we
don't have any other resources for the time being
that hold as much potential as oil”

Actually there is one other resource with
enormous potential, but it is equally fraught.
Greenland Minerals and Energy Ltd., an Aus-
tralian company, has discovered what may be the
world’s largest deposit of rare earth metals on a

I ask the farmer if global warming
will make life easier. “Last year we
almost had a catastrophe,” he says.

plateau above the town of Narsaq in southern
Greenland. The rare earths are crucial in a wide
variety of green technologies—hybrid-car bat-
teries, wind turbines, and compact fluorescent
lightbulbs—and China now controls more than
95 percent of the world’s supply.

The development of the deposit at Narsaq
would fundamentally shift global markets and
transform Greenlands economy. John Mair, gen-
eral manager of Greenland Minerals and Energy,
says that Narsaq’s reserves could sustain a large-
scale mining operation for well over 50 years,
employing hundreds in a town that has been
devastated by the collapse of cod fishing. His
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company has dozens of employees prospecting
the site right now. But there is a major obstacle
to developing it: The ore is also laced with urani-
um, and Greenland’s government has a complete
ban on uranium mining. “We haven't changed
those regulations and are not planning to,” Kleist
says. There is no easy path, it seems, to a greener
Greenland, in any sense of the word.

GREENLANDERS JOKINGLY call the area around
Narsaq and Qagortoq, Sineriak Banaaneqarfik,
the Banana Coast. Today the grandchildren of
Inuit hunters till fields there, along fjords where
Vikings once farmed. If Greenland is greening
anywhere, it is here. But as soon as  arrive, the
agronomist Kenneth Heegh cautions me to
forget what I've read about Greenland’s sudden
cornucopia. "Arctic Harvest,” read one headling;
“In Greenland, Potatoes Thrive,” read another.
Potatoes do grow in Greenland these days. But
not so very many just yet,

On a gorgeous July morning Hoegh and I are
cruising at about 25 knots up the fjord settled by
Erik the Red a millennium ago. Our destination
is Ipiutag, population three. Kalista Poulsen is
waiting for us on a rocky outcrop below his farm
on the northern shore of the fjord. Even in faded
gray overalls, Poulsen looks more like a scholar
than a farmer: He's slender, wears glasses, and
speaks English with what sounds, strangely
enough, like a French accent. His great-great-
grandfather was an angakkog—a shaman—one
of the last in Greenland, who had killed men
in feuds before converting to Christianity after
having a vision of Jesus.

We walk through Poulsen’s lush fields of tim-
othy and ryegrass. Compared with the fjord’s
sheer gray walls, the fodder crops look almost
fluorescent. In September Poulsen will acquire
his first sheep, which is what nearly all of Green-
land’s farmers raise, mostly for meat. He bought
the farm in 2005, as the outside world was first
hearing talk of a gentler, warmer Greenland.

From where Poulsen stands, the promise
seems remote. “This is my war zone,” he says, as
we trudge across muddy, boulder-strewn ground
that he’s ctearing for cultivation with a backhoe



Rain blurs the view of icebergs in Narsaq, where a mysterious decline in shrimp has
shuttered a processing plant and left dozens of residents pondering an uncertain future.

and a tractor with big tillers he had delivered on
old military landing craft. When I ask Poulsen
if he thinks global warming will make life easier
for him or his child, his expression becomes
almost pained. He looks at me appraisingly as he
lights a cigarette, which momentarily disperses a
cloud of mosquitoes.

“Last year we almost had a catastrophe,” he
says. “It was so dry the harvest was only half of
normal. I don’t think we can count on normal
weather. If it's getting warmer, we'll have to water
more, invest in a watering system. In the winter
we don’t have normal snow; it rains, and then
it freezes. That’s not good for the grass. It’s just
exposed in the cold”

Over lunch in Poulsen’s white wood-frame
home, the mystery of his French accent is solved:
Agathe Devisme, his companion, is French. Sa-
voring the fusion meal she has prepared—shrimp
and catfish au gratin, mattak, or raw whale skin,
and apple cake flavored with wild angelica—
I think back to the more rustic dinner I'd enjoyed
a few nights earlier in Qaqortoq, at an annual
gala attended by nearly every farming family on

the Banana Coast. After dinner a white-haired
Inuit man had begun playing an accordion,
and everyone in the hall, some 450 people, had
linked arms, swaying side to side as they sang a
traditional Greenlandic paean:

Summer, summer, how wonderful

How incredibly good.

The frost is gone,

The frost is gone...

Leaving the Poulsens, Haegh and I run back
down the fjord with the fon—the wind off the ice
sheet—at our stern. Hoegh would be happy, he
had said earlier, if Greenland's farms were to get
to the point where they grow most of their own
winter fodder for their sheep and cattle; many
farms, far from feeding their countrymen, now
import more than half their fodder from Europe.
In Heegh's house that evening we stand look-
ing out the window at his garden. The fon has
become fierce. Horizontal sheets of rain flatten
his rhubarb and his turnips; his trees bend like
supplicants before implacable old gods. “Damn!”
Hoegh says quietly. “The weather’s tough here.
It will always be tough” 0O
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