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Old Ways of Life Are Fading asthe Arctic Thaws

By STEVEN LEE MYERS, ANDREW C. REVKIN, SIMON ROMERO and CLIFFORD KRAUSS
TIKSI, Russia - Freed by warming, waters once lddieneath ice are gnawing at coastal settlemenimdrthe Arctic Circle.

In Bykovsky, a village of 457 on Russia's northeastst, the shoreline is collapsing, creeping clagd closer to houses and tanks of heating olil, at
arate of 15 to 18 feet a year. Eventually, homdishe lost, and maybe all of Bykovsky, too, unéser-longer periods of assault by open water. "It
is eating up the land," said Innokenty Koryakim@mber of the Evenk tribe and the captain of arfgshoat. "You cannot do anything about it."

To the east, Fyodor V. Sellyakhov scours a baskmd with 16 hired men. Mammoths lived here tertb@usands of years agand their carcass
eventually sank deep into sediment that is nowrioifeup a trove of tusks and bones nearly as véduabelephant ivory.

Mr. Sellyakhov, a native Yakut, hauls the fossilstwarehouse here and sells them for $25 to $&ad. This summer he collected two tons,
making him a wealthy man, for Tiksi. "The sea wastiewn the coast every year," he said. "It is jprally all ice - permafrost - and it is thawing."

For the four million people who live in the Arctic, remote outposts and the improbaipléustrial centers built by Soviet decree, a clvagnglimate
presents new opportunities. But it also threathas environment, their homes and, for those whizgditions rely on the ice-bound wilderness, the
preservation of their culture.

A push to develop the North, quickened by the mglof the Arctic seas, carries its own rewards @entgers for people in the regiorhe discover

of vast petroleum fields in the Barents and KarasS®s raised fears of catastrophic accidentsips Isladed with oil and, soon, liquefied gas churn
through the fisheries off Scandinavia, headed tdketa in Europe and North America. Land that waswched could be tainted by pollution as
generators, smokestacks and large vehicles sprautpport the growing energy industry.

But the thaw itself is already causing widespreadety. In Russia, 20 percent of which lies abdwe Arctic Circle, melting of the permafrost
threatens the foundations of homes, factories lipg® While the primary causes are debated, tieetef an engineering nightmare no one
anticipated when the towns were built, in Staliimtee.

Coastal erosion is a problem in Alaska as welkifay the United States to prepare to relocate sélruit villages at a projected cost of $100
million or more for each one.

Across the Arctic, indigenous tribes with traditsoshaped by centuries of living in extremes of @oid ice are noticing changes in weather and
wildlife. They are trying to adapt, but it can enéounding.

Take the Inuit word for June, gigsuggaqtug. Itrefe snow conditions, a strong crust at nightyQ@nése traits now appear in May. Shari
Gearheard, a climate researcher from Harvard,legttiie appeal of an Inuit hunter, James Qillagafoew word at a recent meeting in Canada.

One sentence stayed in her mind: "June isn't réalig any more."
Changing Traditions

In Finnmark, Norway's northernmost province, thetigrlandscape unfolds in late winter as an endiessvy plateau, silent but for the cries of the
reindeer and the occasional whine of a snowmobile.

A changing Arctic is felt there, too. "The reindeee becoming unhappy," said Issat Heandarat &i84;yeamld reindeer herder and one of 80,(
Samis, or Laplanders, who live in the northern heamf Scandinavia and Russia.

Few countries rival Norway when it comes to prategthe environment and preserving indigenous costd he state has lavished its oil wealth on
the region, and Sami culture has enjoyed sometbfiagrenaissance. There is a Nordic Sami Instim®@ami College, a stagponsored film festive
and a drive-in theater where moviegoers watch fsaowmobiles.

And yet no amount of government support can corvic. Eira that his livelihood, intractably entwtheith the reindeer, is not about to change.
Like a Texas cattleman, he keeps the size of hi$ $ecret. But he said warmer temperatures irafall spring were melting the top layers of snow,
which then refreeze as ice, making it harder ferrhindeer to dig through to the lichen they eatwdrries, too, about the encroachment of
highways and industrial activity on his once isethgrazing lands.

"The people who are making the decisions, theyiare in the south and they are living in townsgdid Mr. Eira, sitting inside his home made of
reindeer hides. "They don't mark the change of mezatt is only people who live in nature and getaurces from nature who mark it."

Other Arctic cultures that rely on nature repomiar disruptions. For 5,000 years, the Inuit hiwed on the fringe of the Arctic Ocean, using sea

ice as a highway, building material and huntingfptan. In recent decades, their old ways have liaéimg under forced relocations, the erosion of
language and lore and the lure of modern conveaggrsteady jol and a cash econorr
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Now the accelerating retreat of the sea ice is ng it even harder to preserve their connections ¢aititry food" and tradition. Canada, Inui
hunters report that an increasing number of padardlook emaciated because the shrinking ice dmgcurtailed their ability to fatterp on seals
In Alaska, whale hunters working in unusually ogeas have seen walruses try to climb onto theitrewigats, mistaking them for ice floes.

Hank Rogers, a 54-year-old Inuvialuit who helps@atanada's Far North, said the pelts of fox, eraeind other game he trapped were thinning.
As for the flesh of fish caught in coastal estumdéthe Yukon, "they're too mushy," he said. Sjustiow and weaker ice has made traveling by
snowmobile impossible in places.

"The next generation coming up is not going to edgmee what we did," he said. "We can't pass théitions on as our ancestors passed on to us."

Even seasoned hunters have been betrayed by thestiegping in snow that should be covering iceibstead falling into water. And on Shingle
Point, a sandy strip inhabited by Inuvialuit at tipeof the Yukon in Canada, Danny A. Gordon, st was troubling that fewer icebergs were
reaching the bay. It has become windier, too, daspns people here cannot explain.

"In the summer 40 years ago, we had lots of iceyengd you could land your boat on them and climthem even in summer," Mr. Gordon said.
"Now in the winter they are tiny. The weather haanged. Everyone knows it. It's global warming."

Sinking Cities
Vorkuta, a coal-mining city of 130,000, is crumigjin

Many of the city's homes and factories were buttan hard rock, but on permafrost, a layer of perally frozen earth that covers 65 percent of
Russia's territory. If the permafrost underneathtsnehe ground turns to mush.

"Everything is falling apart," said Lyubov |. Denig, who lives in a cramped apartment on LokomatyenStreet. The ceiling hasarped, the wal
cracked, the window frames splintered. Some builslinave been declared unsafe and abandoned.

Vorkuta lies on the edge of Russia's permafroshtaty, and some scientists predict that continuaaining could advance that border hundreds of
miles northward, weakening the earth beneath teeinfrastructure built during the days of the ®bwinion's industrialization of the Arctic.
According to the Permafrost Institute in Yakutdie aiverage temperature of the permafrost has glireckased a degree or two.

While most Arctic climate experts say the warmirentl is driven by heat-trapping emissions and igely to reverse, many scientisiad officials

in Russia predict the warming of the last 30 y&dlsgive way to a new period of cold. Vorkuta's yaa, Igor |. Shpektor, hews to that line. He said
the damage in the city - 80 percent of all buildispow signs of it, one study found - resulted ffaolty construction or maintenance, not a general
thaw.

Still, Mr. Shpektor acknowledged, "the permafrastinforgiving.”

Any significant warming, said Anatoly A. Chumashdw city's chief engineer, would leave officiakelhim scrambling to save the city. "It is an
example of how fragile it is and how careful we glddbe," he said. But he added: "If the permafroslts, this city will not collapse overnight.
There is time to adjust, but it requires very sesimvestments in labor and money."

Spills and Depredation

"One oil spill would be the end of us," said Bolgersen, a fisherman on the Lofoten Islands, &istgiarchipelago north of the Arctic Circle in the
Norwegian Se:

As recently as 2000, Russian tankers were rar@itesp passing the jagged peaks and sheltered,islet®unded by seas with the world's largest
stocks of cod and herring, as well as killer anerspwhales. So far, there has not been a majodentgibut the ships appear more and more, a
harbinger of Russia's expanding efforts to extoéand, increasingly, gas in the Arctic.

As much as a quarter of the world's remaining il gas resources are believed to exist in the &ratid as technology improves, oil prices rise
and the seasonal ice cap retreats, countries likevdy and Russia are acting with startling speed.

Oil shipments from the White Sea and the coast®Barents Sea have soared, said Mikhail M. Kalenlb, director of the World Wildlife Fund's
branch in Murmansk, the Russian port.

"It was supposed to increase over the next 10 yapr® 20 million tons of oil," he said. "It's 2@llion this year," or 146 million barrels. At this
rate, he said, "we can expect up to 100 milliorstaver 10 to 20 years, to be transported througlarea."

Russia's history of environmental protection ioarmpne. The Soviet drive for industrial developieaid little heed to the naturspaces around
mines, factories and ports. Its disregard is evidethe poisoned wasteland around the nickel n@itMonchegorsk, south of Murmansk, where
hundreds of square miles of what was once forestisalmost entirely devoid of life.

Western countries have paid millions to help Rud@anantle its aging fleet of nuclear submarinethenarea and safely store the nuclear material
aboard them, but Mr. Kalenchenko said far lessitie had been paid to the environmental risksxpgeding oil shipments in the same area, most
in single-hull tankers.

"What has never happened before is a big accidethti high seas in the Artic," he said. For thérefarents region, he said, Russia has only two
bases with the equipment necessary to an oil spill. "In Norway, they have at least 5&&s of this kind," he sa
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David Dickins, an engineer from San Diego who h@ens 30 years studyi how to clean up oil spills in icy waters, saidtthéiile the ice impede
the use of tools like booms that hold a slick iaqgal, the ice also naturally contained the oil,rgiiesponse teams more time to act before
environmental damage occurred.

"People ought not paint the Arctic in some sontasiing sense where a spill is somehow going toatt@strophic,” he said.

But he added: "A spill is always serious. In thethr it will naturally take longer to clean up besa there is less wave action, and breakdown is
slower in colder temperatures."

That is what worries Mr. Iversen, who sails eachimmy from the village of Ballstad, into the codstaters around the Lofoten Islands. The
village's history, islanders say, reaches bachdovikings, and fishing is central to the regicstsial and economic life.

"We've fished these waters for centuries, and wtide hard life, we've survived in doing so,"daad.

Although the fishing industry accounts for lessitiigpercent of Norway's gross domestic producagasnst the nearly 18 percent brought in by oil
and gas, the fisheries are Norway's second-lasgeser of foreign exchange and are viewed as a sustainable resource.

"We need a policy for the Arctic that considers tiegt 100 years, not just the next 10 years," Merden said.

Such sentiment goes far in Norway, where fishingfilspart of the oil-rich nation's soul. On O&8, a new leftist coalition upheld a ban on drglin
in the waters around the Lofoten Islands until 20@8ile allowing exploration to proceed further tioin the Barents Sea. As for the tanker traffic,
Oslo is looking at other ways of advancing its cons.

Norway and the seven other Arctic nati have started to discuss ways to protect the emviemt they share in a forum called the Arctic Cdunc
established nine years ago. In 2002, the courstikid guidelines for offshore oil drilling, callifigr drilling projects to be preceded by studies on
environmental effects and the availability of cleprequipment.

The guidelines come with no enforcement powerssbueral experts say they think they will have sefffiect, particularly because Russia is
preparing for entry into the World Trade Organiaatand seeking closer ties with the European Union.

A LessWild Future

One day last summer, the 1,200 residents of Panggira windswept outpost on a fjord in Nunavuth&ia's Inuit-administered Arctic territory,
were startled to see a 400-foot European cruigediiop anchor unannounced and send several hutaingsts ashore in small boats.

While small ships have stopped in the Canadiani@reisits from large liners are increasing asriest grows in the opening Northwest Passage,
said Maureen Bundgaard, chief executive of Nundieuirism, a trade association.

Ms. Bundgaard has been training villagers howagestcultural shows, conduct day tours and seltceafd traditional fare - without being overrun.
"We're not prepared to deal with the huge shipstemally or in other ways," she said.

Inuit leaders say they are trying to balance traditvith the inevitable changes that are sweegiefy fands. The Inuit Circumpolar Conference,
which represents 155,000 Inuit scattered acrosadzarGreenland, Russia and the United Statesnfiated lawyers and movie stars like Jake
Gyllenhaal and Salma Hayek to draw attention taniggeriled traditions.

The group's leaders hope to submit a petitionedrter-American Commission on Human Rights in Deloer, claiming that the United States, by
rejecting a treaty requiring other industrializedintries to cut emissions linked to warming, idfwily threatening the Inuit's right to exist.

The commission, an investigative arm of the Orgatiin of American States, has no enforcement povgerslegal analysts say that a declaration
that the United States has violated the Inuitstagould create the foundation for a lawsuit eitigainst the United States in international court
American companies in federal courts.

But some Inuit question the wisdom of the petitibhey ask, how can they push countries to stemagjlwhrming when the Inuit's own prosperity in
places like Nunavut is tied to revenues from od gas, which are sources of greenhouse gases wineed?

Sheila Watt-Cloutier, the elected chairwoman ofghaup, said the goal was not to stop developmentdmake sure that native cultures had a say
in how development was carried out.

"It's how we do the business that's more importaie said. "There are more environmentally frigndhys in which we can do development and
still live a certain way, with a way of life anddiness that can balance both." While it is the fEopthe Arctic who will feel the melt and the hus
for development most directly, the world, too, willve to give up something - its treasured notfathe Far North as a place of wilderness,
simplicity and unspoiled cultures.

In a report on Arctic development, the United Niasiccnvironment Program estimated that 15 percetiitsofegion's lands were affected in 2001 by
mining, oil and gas exploration, ports or othersitlial incursions. But that figure is likely toagh 80 percent in 2050, it said. The Arctic, thsn,
probably making the same transition that swepttastal plains of the North Slope of Alaska star® years ago when the first oil was struck in
Prudhoe Bay, said Charles Wohlforth, an Alaskanaurttor of "The Whale and the Supercomputer," dgisgr Arctic climate change.

Since then, a lacework of pipelines and wells headily spread west and east from that central feshding the sweeping sense of emptiness that
defined th' Arctic landscape through the ag
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"Even if you support oil developme and think it makes sense, there's a point at wihisacomes West Texas or Gulf of Mexico and is nc
really the Arctic any more," Mr. Wohlforth said.

Craig Duff contributed reporting for this article.
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