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The landscape conveys an impression of absolute permanence. It is not hostile. It is simply there—untouched, silent and complete. It is very lonely, yet the absence of all human traces gives you the feeling you understand this land and can take your place in it.

EDMUND CARPENTER

Once in his life a man ought to concentrate his mind upon the remembered earth. He ought to give himself up to a particular landscape in his experience; to look at it from as many angles as he can, to wonder upon it, to dwell upon it.

He ought to imagine that he touches it with his hands at every season and listens to the sounds that are made upon it.

He ought to imagine the creatures there and all the faintest motions of the wind. He ought to recollect the glare of the moon and the colors of the dawn and dusk.

N. SCOTT MOMADAY








Author’s Note


The scientific names of northern animals and plants, and geographic coordinates for named places in the North, are listed in the appendices. Bibliographic information is in the text itself, in footnotes, in the Notes section beginning on page 417, and in a selected bibliography on page 445, depending on where its appearance is most appropriate. Maps in the Maps section are cartographically accurate. Maps in the text are mostly simplified sketches and not drawn to scale. Eskimo terms, unless otherwise noted, are from the Inuktitut dialects of the eastern Canadian Arctic. Eskimo words in common English usage, such as “iglu” (house), “kayak,” and “qamutiik” (sledge) are not italicized.






PREFACE

BEYOND A REGARD for the landscape itself, this book finds its origin in two moments.

One summer evening I was camped in the western Brooks Range of Alaska with a friend. From the ridge where we had pitched our tent we looked out over tens of square miles of rolling tundra along the southern edge of the calving grounds of the Western Arctic caribou herd. During those days we observed not only caribou and wolves, which we’d come to study, but wolverine and red fox, ground squirrels, delicate-legged whimbrels and aggressive jaegers, all in the unfoldings of their obscure lives. One night we watched in awe as a young grizzly bear tried repeatedly to force its way past a yearling wolf standing guard alone before a den of young pups. The bear eventually gave up and went on its way. We watched snowy owls and rough-legged hawks hunt and caribou drift like smoke through the valley.

On the evening I am thinking about—it was breezy there on Ilingnorak Ridge, and cold; but the late-night sun, small as a kite in the northern sky, poured forth an energy that burned against my cheekbones—it was on that evening that I went on a walk for the first time among the tundra birds. They all build their nests on the ground, so their vulnerability is extreme. I gazed down at a single horned lark no bigger than my fist. She stared back resolute as iron. As I approached, golden plovers abandoned their nests in hysterical ploys, artfully feigning a broken wing to distract me from the woven grass cups that couched their pale, darkly speckled eggs. Their eggs glowed with a soft, pure light, like the window light in a Vermeer painting. I marveled at this intense and concentrated beauty on the vast table of the plain. I walked on to find Lapland longspurs as still on their nests as stones, their dark eyes gleaming. At the nest of two snowy owls I stopped. These are more formidable animals than plovers. I stood motionless. The wild glare in their eyes receded. One owl settled back slowly over its three eggs, with an aura of primitive alertness. The other watched me, and immediately sought a bond with my eyes if I started to move.

I took to bowing on these evening walks. I would bow slightly with my hands in my pockets, toward the birds and the evidence of life in their nests—because of their fecundity, unexpected in this remote region, and because of the serene arctic light that came down over the land like breath, like breathing.

I remember the wild, dedicated lives of the birds that night and also the abandon with which a small herd of caribou crossed the Kokolik River to the northwest, the incident of only a few moments. They pranced through like wild mares, kicking up sheets of water across the evening sun and shaking it off on the far side like huge dogs, a bloom of spray that glittered in the air around them like grains of mica.

I remember the press of light against my face. The explosive skitter of calves among grazing caribou. And the warm intensity of the eggs beneath these resolute birds. Until then, perhaps because the sun was shining in the very middle of the night, so out of tune with my own customary perception, I had never known how benign sunlight could be. How forgiving. How run through with compassion in a land that bore so eloquently the evidence of centuries of winter.

During those summer days on Ilingnorak Ridge there was no dark night. Darkness never came. The birds were born. They flourished, and then flew south in the wake of the caribou.

The second incident is more fleeting. It occurred one night when I was being driven past a graveyard in Kalamazoo, Michigan. Among the gravestones was one marking the burial place of Edward Israel, a shy young man who sailed north in 1881 with Lieutenant Adolphus Greely. Greely and his men established a base camp on Ellesmere Island, 450 miles from the North Pole, and explored the surrounding territory in the spring of 1882. A planned relief expedition failed to reach them that summer, and also failed again the next year. Desperate, Greely’s party of twenty-five retreated south, hopeful of being met by a rescue party in 1884. They wintered at Cape Sabine, Ellesmere Island, where sixteen of them died of starvation and scurvy, another committed suicide, and one man was executed for stealing food. Israel, the expedition’s astronomer, died on May 27, 1884, three weeks before the others were rescued. The survivors remembered him as the most congenial person among them.

I remember looking out the back window of the car that evening and seeing Israel’s grave in the falling light. What had this man hoped to find? What sort of place did he think lay out there before him on that bright June morning in 1881 when the Proteus slipped its moorings at Saint John’s, Newfoundland?

No one is able to say, of course. He was drawn on by the fixations of his own imagination, as were John Davis and William Baffin before him and as Robert Peary and Vilhjalmur Stefansson would be after him. Perhaps he intended to make his mark as a scientist, to set his teeth in that high arctic landscape and come home like Darwin to a sedate and contemplative life, in the farmlands of southern Michigan. Perhaps he merely hungered after the unusual. We can only imagine that he desired something, the fulfillment of some personal and private dream, to which he pinned his life.

Israel was buried with great public feeling and patriotic rhetoric. His gravestone reads

IN LIFE A TRUE CHILD OF GOD IN DEATH A HERO
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These two incidents came back to me often in the four or five years that I traveled in the Arctic. The one, timeless and full of light, reminded me of sublime innocence, of the innate beauty of undisturbed relationships. The other, a dream gone awry, reminded me of the long human struggle, mental and physical, to come to terms with the Far North. As I traveled, I came to believe that people’s desires and aspirations were as much a part of the land as the wind, solitary animals, and the bright fields of stone and tundra. And, too, that the land itself existed quite apart from these.

The physical landscape is baffling in its ability to transcend whatever we would make of it. It is as subtle in its expression as turns of the mind, and larger than our grasp; and yet it is still knowable. The mind, full of curiosity and analysis, disassembles a landscape and then reassembles the pieces—the nod of a flower, the color of the night sky, the murmur of an animal—trying to fathom its geography. At the same time the mind is trying to find its place within the land, to discover a way to dispel its own sense of estrangement.

The particular section of the Arctic I became concerned with extends from Bering Strait in the west to Davis Strait in the east. It includes great, unrelieved stretches of snow and ice that in summer become plains of open water and an ocean that is the tundra, a tawny island beneath the sky. But there are, too, surprising and riveting sights: Wilberforce Falls on the Hood River suddenly tumbles 160 feet into a wild canyon in the midst of the Canadian tundra, and its roar can be heard for miles. Humboldt Glacier, a towering, 50-mile-long sea margin of the Greenland ice sheet, calves icebergs into Kane Basin with gargantuan and implacable force. The badlands of east-central Melville Island, an eroded country of desert oranges, of muted yellows and reds, reminds a traveler of canyons and arroyos in southern Utah. And there are places more exotic, like the Ruggles River, which flows out of Lake Hazen on Ellesmere Island in winter and runs 2000 feet through the Stygian darkness, wreathed in frost smoke, before it disappears underneath its own ice. South of Cape Bathurst and west of the Horton River in the Northwest Territories, bituminous shale fires that have been burning underground for hundreds of years make those coastal hills seem like a vast, smoldering heap of industrial slag. South of the central Kobuk River, one hundred foot dunes rise above hundreds of square miles of shifting sand. In East Greenland lies an arctic oasis called Queen Louisa Land, a valley of wild grasses and summer wildflowers surrounded by the walls of the Greenland ice cap.

The Arctic, overall, has the classic lines of a desert landscape: spare, balanced, extended, and quiet. In the Queen Elizabeth Islands the well-drained tundra plains and low-lying bogs more familiar in the south give way to expanses of weathered rock and gravel, and the illusion of a desert is even more complete. On Baffin and Ellesmere islands and in northern Alaska, sharply pitched arctic mountain ranges, which retain their remoteness even as you stand within them, complete a pervasive suggestion of austerity. The apparent monotony of the land is relieved, however, by weather systems moving through, and by the activities of animals, particularly of birds and caribou. And because so much of the country stands revealed, and because sunlight passing through the dustless air renders its edges with such unusual sharpness, animals linger before the eye. And their presence is vivid.

Like other landscapes that initially appear barren, arctic tundra can open suddenly, like the corolla of a flower, when any intimacy with it is sought. One begins to notice spots of brilliant red, orange, and green, for example, among the monotonic browns of a tundra tussock. A wolf spider lunges at a glistening beetle. A shred of muskox wool lies inert in the lavender blooms of a saxifrage. When Alwin Pederson, a Danish naturalist, first arrived on the northeast coast of Greenland, he wrote, “I must admit to strange feelings at the sight of this godforsaken desert of stone.” Before he left, however, he was writing of muskoxen grazing in lush grass that grew higher than the animals’ heads in Jameson Land, and of the stark beauty of nunataks, the ice-free spires of rock that pierce the Pleistocene stillness of the Greenland ice cap. I, like Pederson, when stooping to pick up the gracile rib bone of an arctic hare, would catch sudden and unexpected sight of the silken cocoon of an arctic caterpillar.

The wealth of biological detail on the tundra dispels any feeling that the land is empty; and its likeness to a stage suggests impending events. On a summer walk, the wind-washed air proves depthlessly clear. Time and again you come upon the isolated and succinct evidence of life—animal tracks, the undigested remains of a ptarmigan in an owl’s casting, a patch of barren-ground willow nibbled nearly leafless by arctic hares. You are afforded the companionship of birds, which follow after you. (They know you are an animal; sooner or later you will turn up something to eat.) Sandpipers scatter before you, screaming tuituek, an Eskimo name for them. Coming awkwardly down a scree slope of frost-riven limestone you make a glass-tinkling clatter—and at a distance a tundra grizzly rises on its hind legs to study you; the dish-shaped paws of its front legs deathly still, the stance so human it is unnerving.

Along creek washouts, in the western Arctic especially, you might stumble upon a mammoth tusk. Or in the eastern Arctic find undisturbed the ring of stones used by a hunter 1500 years ago to hold down the edge of his skin tent. These old Dorset camps, located along the coasts where arctic people have been traveling for four millennia, are poignant with their suggestion of the timeless determination of mankind. On rare occasions a traveler might come upon the more imposing stone foundations of a large house abandoned by Thule-culture people in the twelfth century. (The cold, dry arctic air might have preserved, even down to its odor, the remains of a ringed seal killed and eaten by them 800 years ago.) More often, one comes upon the remains of a twentieth-century camp, artifacts far less engaging than a scrap of worked caribou bone, or carved wood, or skewered hide at a Dorset or Thule site. But these artifacts disintegrate just as slowly—red tins of Prince Albert brand crimp-cut tobacco, cans of Pet evaporated milk and Log Cabin maple syrup. In the most recent camps one finds used flashlight batteries in clusters like animal droppings, and a bewildering variety of spent rifle and shotgun ammunition.

You raise your eyes from these remains, from whatever century, to look away. The land as far as you can see is rung with a harmonious authority, the enduring force of its natural history, of which these camps are so much a part. But the most recent evidence is vaguely disturbing. It does not derive in any clear way from the land. Its claim to being part of the natural history of the region seems, somehow, false.



It is hard to travel in the Arctic today and not be struck by the evidence of recent change. What is found at modern campsites along the coast points to the sudden arrival of a foreign technology—new tools and a new way of life for the local people. The initial adjustments to this were fairly simple; the rate of change, however, has continued to accelerate. Now the adjustments required are bewildering. And the new tools bring with them ever more complicated sets of beliefs. The native culture, from Saint Lawrence Island to Greenland, is today in a state of rapid economic reorganization and of internally disruptive social readjustment. In a recent article about the residents of Nunivak Island, for example, a scientist wrote that the dietary shift from wild to store-bought foods (with the many nutritional and social complications involved) is proceeding so quickly it is impossible to pin down. “By the time this paper appears in print,” he wrote, “much of the information in it will be of historical value only.”

Industrial changes have also come to the Arctic, following the discovery of oil at Prudhoe Bay, Alaska, in 1968: the 800-mile-long trans-Alaska pipeline itself, with its recent Kuparuk extension; base camps for oil exploration on Canada’s Melville Island and Tuktoyaktuk Peninsula; huge lead-zinc mining operations on northern Baffin and Little Cornwallis islands; hundreds of miles of new roads; and increased ship, air, and truck traffic. The region’s normally violent and unpredictable weather, its extreme cold and long periods of darkness, the great distance to supply depots, and the problem of stabilizing permanent structures over permafrost (which melts and shifts in erratic ways) have made the cost of these operations astronomical—indeed, in Canada they could not even be contemplated without massive assistance from the federal government.

Seen as widely separated dots and lines on a map, these recent, radical changes do not appear to amount to very much. But their rippling effect in the settlements and villages of the North—their economic, psychological, and social impact—is acute. And their success, though marginal and in some instances artificial, encourages additional schemes for development.I Of special concern to local residents is a growing concentration of power in the hands of people with enormous economic resources but a poorly developed geographic sense of the region. A man from Tuktoyaktuk, a village near the mouth of the Mackenzie River, told me a pointed story. In the 1950s he traveled regularly up and down the coast by dogsled. When a distant early warning (DEW) line radar station went up along his accustomed route, he decided to stop to see what it was. The military men welcomed him not as a resident of the region but as a figure of arctic fable. They enthusiastically fed his dogs a stack of raw steaks. Each time the man came, they pounded him on the back and fed his dogs piles of steak. Their largess seemed so odd and his rapport with them so unrealistic he stopped coming. For months afterward, however, he had tremendous difficulty controlling the dogs anytime they passed near the place.

Passing through the villages, even traveling across the uninhabited land, one cannot miss the evidence of upheaval, nor avoid being wrenched by it. The depression it engenders, because so much of it seems a heedless imposition on the land and on the people, a rude invasion, can lead one to despair. I brooded, like any traveler, over these things; but the presence of the land, the sheer weight of it before the senses, more often drew me away from the contemporary issues. What, I wondered, had compelled me to bow to a horned lark? How do people imagine the landscapes they find themselves in? How does the land shape the imaginations of the people who dwell in it? How does desire itself, the desire to comprehend, shape knowledge? These questions seemed to me to go deeper than the topical issues, to underlie any consideration of them.

In pursuit of answers I traveled with people of differing dispositions. With Eskimos hunting narwhals off northern Baffin Island and walruses in Bering Sea. With marine ecologists on hundreds of miles of coastal and near-shore surveys. With landscape painters in the Canadian Archipelago. In the company of roughnecks, drilling for oil on the winter ice in high winds at -30°F; and with the cosmopolitan crew of a freighter, sailing up the west coast of Greenland and into the Northwest Passage. They each assessed the land differently—the apparent emptiness of the tundra, which ran out like a shimmering mirage in the Northern Ocean; the blue-black vault of the winter sky, a cold beauty alive with scintillating stars; a herd of muskoxen, pivoting together on a hilltop to make a defensive stand, their long guard hairs swirling around them like a single, huge wave of dark water; a vein of lead-zinc ore glinting like tiny mirrors in a damp, Mesozoic wall beneath the surface of Little Cornwallis Island; the moaning and wailing in the winter sea ice as the ocean’s crust warped and shattered in the crystalline air. All of it, all that the land is and evokes, its actual meaning as well as its metaphorical reverberation, was and is understood differently.

These different views make a human future in that northern landscape a matter of conjecture, and it is here that one encounters dreams, projections of hope. The individual’s dream, whether it be so private a wish as that the joyful determination of nesting arctic birds might infuse a distant friend weary of life, or a magnanimous wish, that a piece of scientific information wrested from the landscape might serve one’s community—in individual dreams is the hope that one’s own life will not have been lived for nothing. The very much larger dream, that of a people, is a story we have been carrying with us for millennia. It is a narrative of determination and hope that follows a question: What will we do as the wisdom of our past bears down on our future? It is a story of ageless conversation, not only conversation among ourselves about what we mean and wish to do, but a conversation held with the land—our contemplation and wonder at a prairie thunderstorm, or before the jagged line of a young mountain, or at the sudden rise of ducks from an isolated lake. We have been telling ourselves the story of what we represent in the land for 40,000 years. At the heart of this story, I think, is a simple, abiding belief: it is possible to live wisely on the land, and to live well. And in behaving respectfully toward all that the land contains, it is possible to imagine a stifling ignorance falling away from us.

Crossing the tree line to the Far North, one leaves behind the boreal owl clutching its frozen prey to its chest feathers to thaw it. Ahead lies an open, wild landscape, pointed off on the maps with arresting and anomalous names: Brother John Glacier and Cape White Handkerchief. Navy Board Inlet, Teddy Bear Island, and the Zebra Cliffs. Dexterity Fiord, Saint Patrick Canyon, Starvation Cove. Eskimos hunt the ringed seal, still, in the broad bays of the Sons of the Clergy and Royal Astronomical Society islands.

This is a land where airplanes track icebergs the size of Cleveland and polar bears fly down out of the stars. It is a region, like the desert, rich with metaphor, with adumbration. In a simple bow from the waist before the nest of the horned lark, you are able to stake your life, again, in what you dream.


	
I. For a summary of specific arctic problems, see note 1.








PROLOGUE Pond’s Bay, Baffin Island


ON A WARM summer day in 1823, the Cumbrian, a 360-ton British whaler, sailed into the waters off Pond’s Bay (now Pond Inlet), northern Baffin Island, after a short excursion to the north. The waters of Lancaster Sound, where she had been, were supposed to be a promising “new water,” but the Cumbrian hadn’t struck a whale in two weeks of cruising. Worse, in her captain’s view, the forty-odd ships that had chosen instead to dally at the mouth of Pond’s Bay had met with spectacular success in her absence. “Several ships,” lamented Captain Johnson in his log, “had captured upwards of 12, one or two [ships] 15 apiece, and one had got full...”

But the Cumbrian did not have long to wait. The newly discovered waters of western Baffin Bay, the West Water, teemed with the men’s special prey, the Greenland whale. On the very next day, July 28, they killed three. In the days that followed they took another twelve, for a total of twenty-three for the season. On August 20 the Cumbrian sailed for ice-free waters off the coast of Greenland and then doubled Cape Farewell for England. The whale blubber she carried would render 236 tons of oil to light the street lamps of Great Britain and process the coarse wool of its textile mills. Also in her hold were more than four and a half tons of whalebone (baleen), to be turned into umbrella staves and Venetian blinds, portable sheep pens, window gratings, and furniture springing.

The Cumbrian made port at Hull on September 26, to dock-side cheers. Young boys from town swarmed her rigging in quest of the traditional garland of sun-bleached ribbons, halfway up the main-topgallant mast. The ship’s owners beamed with pleasure. The year before the Cumbrian had taken but half this many whales, for no ship that year had been able to breach the ice in Davis Strait. And in 1821 the Cumbrian had returned with grim news—three ships from Hull, and at least four others from British ports, were lost, crushed in the ice.

The season of 1823 eased these awful memories. The West Water off Pond’s Bay seemed most promising. And the Cumbrian had also brought back walrus hides and ivory, traded from the Eskimos of West Greenland and northern Baffin Island. And also several narwhal tusks. If the prices for oil and whalebone held, if there were a few good ice-years back to back, and if London didn’t rescind the industry’s price supports or abolish the protective trade tariffs...

None of this had been much on the minds of the men of the Cumbrian. In the West Water, they had worked the odd hours of men who knew no night, who jumped for the whaleboat davits whenever a “fish” was sighted. They slept sprawled on the decks and ate irregularly. Their days in the ice were heady, the weather splendid. The distant landscapes of Bylot and Baffin islands at Pond’s Bay were etched brilliantly before them by a high-tempered light in air clear as gin—an unearthly sight that filled them with a mixture of disbelief and pleasure. They felt exhilaration in the constant light; and a sense of satisfaction and worth, which came partly from their arduous work.

The summer of 1823 marked a high point in the halcyon days of British arctic whaling, which followed the close of the Napoleonic Wars. The discovery of the West Water came at a time when the market for whale products was resurgent, and it made the merchants and investors of Hull and Peterhead, of Dundee and Aberdeen and Whitby, a rich bounty between 1818 and 1824. In 1825 it would begin to unravel—technological advances and British economic policy would weaken the home and foreign markets for oil and whalebone, and the too-frequent and expensive loss of uninsured ships would dry up investment capital. With 2000 whales killed in 1823 alone, overfishing, too, would begin to be a problem.

The object of all this attention was a creature the British had been hunting commercially for 212 years, first in the bays of Spitsbergen and in the loose pack ice of the Greenland Sea, then in the southern reaches of Davis Strait, and finally in the North Water and West Water of Baffin Bay. Long slats of blue-black, plankton-straining baleen hung from the roof of its mouth in a U-shaped curtain, some of the blades nearly 15 feet long. The stout body, with a massive head one-third the animal’s length, was wrapped in blubber as much as 20 inches thick—a higher ratio of blubber to weight than that for any other whale. The blubber of a good-size animal might yield 25 tons of oil; its 300 or more baleen plates might mean more than a ton of whalebone. The 45-foot carcass—minus baleen and its flukes (taken to make glue) and flensed of its blubber—was cut adrift as a “crang” underneath ever-present, mobbing clouds of seabirds.

Because it was a slow swimmer, because it floated when it was killed, and because of the unusual quantity of bone and oil it yielded, it was the right whale to take—the Greenland right. The polar whale. The whale. Later, in the western Arctic, it would be called “bowhead,” after the outline of its jaw.

The skin of this animal is slightly furrowed to the touch, like coarse-laid paper, and is a velvet-black color softened by gray. Under the chin and on the belly the skin turns white. Its dark brown eyes, the size of an ox’s, are nearly lost in the huge head. Its blowhole rises prominently, with the shape of a volcano, allowing the whale to surface in narrow cracks in the sea ice to breathe. It is so sensitive to touch that at a bird’s footfall a whale asleep at the surface will start wildly. The fiery pain of a harpoon strike can hardly be imagined. (In 1856 a harpooner aboard the Truelove reported striking a whale that dived so furiously it took out 1200 yards of line in three and a half minutes before crashing into the ocean floor, breaking its neck and burying its head eight feet deep in blue-black mud.)

Its strength is prodigious. A bowhead harpooned in the Greenland Sea took out 10,440 yards (7000 pounds) of line, snapping two 2 ¼-inch hemp lines (one of 1560 yards, the other 3360 yards) and pulling an entangled 28-foot whaleboat down with it before it was subdued. On May 27, 1817, thirty hours after it had been harpooned, another Greenland right whale was still towing a fully rigged ship at two knots into a “moderate brisk breeze.”

The pursuit of this animal was without restraint. A month before she entered Lancaster Sound in 1823, the Cumbrian killed a huge Greenland right, a 57-foot female, in Davis Strait. They came upon her while she was asleep in light ice. Awakened by their approach, she swam slowly once around the ship and then put her head calmly to its bow and began to push. She pushed the ship backward for two minutes before the transfixed crew reacted with harpoons. The incident left the men unsettled. They flinched against such occasional eeriness in their work.

Precisely where they then stood in Davis Strait, off the northern west coast of Greenland, an odd whistling sound was sometimes heard by whalers in calm weather like this—a high note that eventually faded away to a very low note. It was the sign of a gale coming, from the direction most feared in that quarter, the southwest. The louder the whistle, the harder the winds would blow. They heard no whistling that year as they worked their way through the ice streams—but they had not liked the whale pushing against them, as though urging them to go back.

Many were ill at ease with arctic whaling, because of the threat to their lives presented by the unpredictable sea ice; but also in the regions where they hunted they found a beauty more penetrating and sublime than any they had ever known—so they said in their journals. Glaciers collapsed into the dark green sea before them like cliffs of marble as high as the Cliffs of Dover. Winds tore water from melt ponds atop icebergs, to trail off in sheets of rain-bowing mists. Pods of white belukha whales glided ghostlike beneath their keels. A thousand auklets roared through the ship’s rigging in a wildshower of sound. Walruses with their gleaming tusks and luminous whiskers swam slowly across calm bays in water burning like manganese in the evening sun. Men wrote in earnest, humble prose that they were overwhelmed by the “loveliness and grandeur.”

What they saw made the killing seem inappropriate; but it was work, too, security for their families, and they could quickly put compassion and regret aside. “The object of the adventure,” wrote one captain, “the value of the prize, the joy of the capture, cannot be sacrificed to feelings of compassion.”

On the 27th of July, still lamenting the wasted days cruising in Lancaster Sound, the Cumbrian was bearing south along landfast ice east of Bylot Island, past the gruesome evidence of other ships’ successes. “Here and there,” the log reads, “along the floe edge lay the dead bodies of hundreds of flenched whales...the air for miles around was tainted with the foetor which arose from such masses of putridity. Towards evening, the numbers come across were ever increasing, and the effluvia which then assailed our olfactories became almost intolerable.”

The northern fulmars and glaucous gulls wheeled and screeched over the crangs. It was the carnage of wealth.



AT the southeast tip of Bylot Island that year the local Eskimo, the Tununirmiut, had established a narwhal hunting camp. They traded informally with the British whalers, whom they called upirnaagiit, “the men of springtime”—offering polar bear skins, walrus hides and ivory, and sealskin mitts for tin pots, needles, steel knives, and other useful or decorative items. In later years this trading would become a hedge for shipowners, a commercial necessity when the whaling alone no longer paid. Ships’ captains would turn to furs, hides, ivory, and the collection of zoo animals to make ends meet. But those years, years of exploitation and social change for the Eskimo, lay ahead. For the moment the Tununirmiut were still aboriginal hunters, their habits largely unchanged by an availability of trade goods. They moved nomadically over the sea ice and the land, according to the itineraries of the animals they pursued for food, clothing, tools, and utensils.

If one were to generalize about this early trading relationship, it would be to say that the Eskimo were trying to accommodate themselves—in carefully limited ways—to an unfamiliar culture that could produce whale meat with ease, in astonishing quantities in little time, and that also made available a number of extremely useful items, such as canvas and saws. The Europeans, looking largely to their own ends, enjoyed the primitive and exotic aspects of these encounters. They were eager for souvenirs and sexual contact with the women, and hoped to trade for a profit. On those salubrious summer afternoons off Pond’s Bay, then, young native women returned from the whaling ships to tell their husbands that the white men lived in tiers of hammocks like appaliarsuit—dovekies on a sea cliff. The husband wiped seal grease from his fingers with a ptarmigan wing and waited to see if she had brought, perhaps, some tobacco. The Eskimo put a great value on the basic fact of their own long survival. They were not nearly as taken with the men and their ships as Europeans liked to believe.

The sophistication the whalers felt next to the Eskimo was a false sophistication, and presumptuous. The European didn’t value the Eskimo’s grasp of the world. And, however clever Eskimos might be with ivory implements and waterproof garments, he thought their techniques dated or simply quaint next to his own. A ship’s officer of the time wrote summarily that the Eskimo was “dwindled in his form, his intellect, and his passions.” They were people to be taken mild but harmless advantage of, to be chastised like children, but not to be taken seriously. The Europeans called them yaks.

As for the Eskimo, they thought the whalers strange for trying to get on without the skills and companionship of women. They gave them full credit for producing “valuable and convenient articles and implements,” but laughed at their inability to clothe, feed, and protect themselves. They regarded the whalers with a mixture of ilira and kappia, the same emotions a visitor to the modern village of Pond Inlet encounters today. Ilira is the fear that accompanies awe; kappia is fear in the face of unpredictable violence. Watching a polar bear—ilira. Having to cross thin sea ice—kappia.

By the summer of 1832, after only a few years of commerce in the region, the whalers were already beginning to find the silent villages of spring—places where everyone had died during the winter of European diphtheria and smallpox. The apparently timeless Arctic, they saw, was in fact changeable. And the vast and particular knowledge of the Eskimo, garnered from hundreds of years of their patient interrogation of the landscape, was starting to slip away.



FAR to the northeast of Pond’s Bay, west of Cape York on the Greenland coast, was a remarkable phenomenon whalers at the time called the Crimson Cliffs, red-tinged snow they variously explained as due to fungal growth or to the red mute of guillemots feeding on shrimp.I At an unknown spot to the east of those cliffs, a place the local Eskimos called Savissivik, was a collection of meteorites that the British heard about for the first time in 1818. (The Polar Eskimo chipped bits of iron-nickel from them for harpoon tips and knife blades, and for use in trade with other Eskimos. Among them savik meant both “knife” and “iron.”) In 1823 even officers of the British whaling fleet had little idea where a meteorite might come from. They couldn’t say, either, whether Greenland was actually an island. Nor at that time had anyone been within 500 miles of the North Pole. For all they knew, it was what Henry Hudson believed it was when he sailed for it in 1607, a massive boulder of black basalt sitting in the middle of a warm, calm sea. They were unaware that the Greenland right actually “sang,” like the humpback whales they heard in the North Atlantic en route to the arctic fishery. The life history of the Greenland shark, an “unwholesome and lethargic brute” upon which the Danes would build Greenland’s first commercial fishery (for the oil from its liver), was unknown to them. The existence of a culture that had preceded the Eskimo’s in the Arctic was unsuspected, though they traded, unawares, for its artifacts.

In 1823 the North American Arctic was still as distant as fable, inhabited by remarkable animals and uncontacted peoples, the last undiscovered complex ecosystem on the planet. A landscape of numinous events, of a forgiving benediction of light, and a darkness so dunning it precipitated madness; of a cold that froze vinegar, that fractured whatever it penetrated, including the stones. It was uncharted, unclaimed territory, and Europeans had perished miserably in it since the time of the Norse—gangrenous with frostbite, poisoned by polar bear liver, rotted by scurvy, dead of exposure on the ice beside the wreckage of a ship burned to the water line for the last bit of its warmth.

The confidence and élan of the whalemen at Pond’s Bay was tempered with this macabre knowledge; and they suspected that their own ignorance of the place, even the ignorance of those among them who made such erudite notes about the biology of whales or the colors of plankton in the current, was extensive. They were overcome, however, by neither fear nor ignorance. Their vessels, for the moment, were “safe as a life boat and tight as a bottle.” In two months they would be home to their families, with a year’s pay and perhaps a pair of polar bear trousers to show, or a flint-blade knife for a son. And with stories to hold a neighbor enthralled, stories of a breathtaking escape from drowning, or of having collected 6000 eider eggs on a coastal flat one morning. Or of sleeping with an Eskimo woman.

It is easy to imagine their sense of wild adventure, that on one of those July afternoons off Pond’s Bay, on a Sunday when a strict Christian captain would permit no whaling, that the crew might be lounging on the sunlit decks comparing exotic arctic souvenirs: the perplexing skull of a muskox, with its massive horn bosses and protruding eye orbitals—"from a kind of polar cattle,” as they understood it from the Eskimo, which lived way off to the west and the north. Or a bit of chain mail, which, someone argued, was certain proof that Viking explorers had sailed far north of the Greenland settlements, hundreds of years before. Or a small ivory carving of a human face, twisted in psychotic anguish, an artifact from the vanished Dorset culture. They likely felt a tension between the unfamiliar quality of these objects and the commonplaces of their own daily lives—the boot-worn deck on which they sat, or the intricate but familiar rigging of sails and spars overhead.

Perhaps someone recalled having seen a polar bear once, far offshore in a storm, swimming with measured strokes through great dark seas—and, with that, introduced yet another tension peculiar to the place, that between beauty and violence. Or perhaps they spoke of the Eskimos, how astonishing they were to be able to survive here, how energetic and friendly; and yet how unnerving with their primitive habits: a mother wiping away a child’s feces with her hair, a man pinching the heart of a snared bird to kill it, so as not to ruin the feathers.

In their own separate, spare quarters, the ship’s officers might have been reading William Scoresby’s Account of the Arctic Regions or the recently published discovery narrative of William Parry, who had opened the way to the West Water in 1818 with John Ross. They admired Parry; overall, however, they viewed the British discovery expeditions—in ships that were ice-strengthened to a fare-thee-well, manned by inexperienced crews and commanded by officers seeking “imperishable renown”—as a pompous exercise in state politics, of little or no practical value.

Men and officers alike would have mused more on the blubber and bone below decks, for that was tangible wealth. These two parts of just a single whale would sell on the docks at Hull for ten to fifteen times what a man could expect to make in a year’s work ashore.

The men on the decks, dozing in the sun on their day off, likely had no thought at all of how utterly devastating their way of life would prove to the Eskimo and the bowhead. They felt, instead, a sense of fortune. And they yearned for home.



THE Canadian historian W. Gillies Ross cautiously suggests that as many as 38,000 Greenland right whales may have been killed in the Davis Strait fishery, largely by the British fleet. A sound estimate of the size of that population today is 200. There are no similar figures for the number of native people in the region who fell to diphtheria, smallpox, tuberculosis, poliomyelitis, and other diseases—historians have suggested that 90 percent of the indigenous population of North America is not an unreasonable figure. The Eskimos are still trying, as it were, to recover.II

What happened around Pond’s Bay in the heyday of arctic whaling represents in microcosm the large-scale advance of Western culture into the Arctic. It is a disquieting reminder that the modern industries—oil, gas, and mineral extraction—might be embarked on a course as disastrously short-lived as was that of the whaling industry. And as naive—our natural histories of this region 150 years later are still cursory and unintegrated. This time around, however, the element in the ecosystem at greatest risk is not the bowhead but the coherent vision of an indigenous people. We have no alternative, long-lived narrative to theirs, no story of human relationships with that landscape independent of Western science and any desire to control or possess. Our intimacy lacks historical depth, and is still largely innocent of what is obscure and subtle there.

And our conceptions of its ultimate value vary markedly. The future disposition of the Arctic is not viewed in the same way by a Montreal attorney working on the settlement of Inuit land claims and by a naval architect in Sweden designing an ice-breaking tanker capable of plying the polar route from Rotterdam to Yokahama. And the life history of the Arctic—the pollination of its flowers by the bumblebee, the origins and thoughts of the Dorset people, the habits of the wolverine—means one thing to an inuk pulling on his fishnets at the mouth of the Hayes River, another to a biologist watching a caribou herd encounter the trans-Alaska pipeline, and yet something else to the modern tourist, bound for a caviar-and-champagne luncheon at the North Pole.

Such a variety of human views and interests in an emerging land is not new; what is new for us, and troubling, is a difference in the land itself, which changes the very nature of these considerations. In the Temperate Zone, we are accustomed to dealing with landscapes that can easily accommodate opposing views. Their long growing seasons, mild temperatures, great variety of creatures, and moderate rainfall make up for much human abuse. The biological nature of arctic ecosystems is different—they are far more vulnerable ecologically to attempts to “accommodate both sides.” Of concern in the North, then, is the impatience with which reconciliation and compromise are now being sought.

Our conceptual problems with these things, with commercial and industrial development in the North and with the proprieties of an imposed economics there, can be traced to a fundamental strangeness in the landscape itself, to something as subtle as our own temperate-zone predilection toward a certain duration and kind of light. Or for the particular shape that time takes in a temperate land, where the sun actually sets on a summer evening, where cicadas give way in the twilight to crickets, and people sit on porches—none of which happens in the Arctic.

Difficulty in evaluating, or even discerning, a particular landscape is related to the distance a culture has traveled from its own ancestral landscape. As temperate-zone people, we have long been ill-disposed toward deserts and expanses of tundra and ice. They have been wastelands for us; historically we have not cared at all what happened in them or to them. I am inclined to think, however, that their value will one day prove to be inestimable to us. It is precisely because the regimes of light and time in the Arctic are so different that this landscape is able to expose in startling ways the complacency of our thoughts about land in general. Its unfamiliar rhythms point up the narrow impetuosity of Western schedules, by simply changing the basis of the length of the day. And the periodically frozen Arctic Ocean is at present an insurmountable impediment to timely shipping. This land, for some, is irritatingly and uncharacteristically uncooperative.

If we are to devise an enlightened plan for human activity in the Arctic, we need a more particularized understanding of the land itself—not a more refined mathematical knowledge but a deeper understanding of its nature, as if it were, itself, another sort of civilization we had to reach some agreement with. I would draw you, therefore, back to the concrete dimensions of the land and to what they precipitate; simply to walk across the tundra; to watch the wind stirring a little in the leaves of dwarf birch and willows; to hear the hoof-clacket of migrating caribou. Imagine your ear against the loom of a kayak paddle in the Beaufort Sea, hearing the long, quivering tremolo voice of the bearded seal. Or feeling the surgical sharpness of an Eskimo’s obsidian tool under the stroke of your finger.

Once in winter I was far out on the sea ice north of Melville Island in the high Arctic with a drilling crew. I saw a seal surface at some hourless moment in the day in a moon pool, the open water directly underneath the drilling platform that lets the drill string pass through the ice on its way to the ocean floor. The seal and I regarded each other in absolute stillness, I in my parka, arrested in the middle of an errand, the seal in the motionless water, its dark brown eyes glistening in its gray, catlike head. Curiosity held it. What held me was: how far out on the edge of the world I am. A movement of my head shifted the hood of my parka slightly, and the seal was gone in an explosion of water. Its eyes had been enormous. I walked to the edge of the moon pool and stared into the dark ocean. I could not have been more surprised by the seal’s appearance if it had fallen out of the winter sky overhead, into the spheres of light that embraced the drill rig and our isolated camp.

To contemplate what people are doing out here and ignore the universe of the seal, to consider human quest and plight and not know the land, I thought, to not listen to it, seemed fatal. Not perhaps for tomorrow, or next year, but fatal if you looked down the long road of our determined evolution and wondered at the considerations that had got us this far.

At the heart of this narrative, then, are three themes: the influence of the arctic landscape on the human imagination. How a desire to put a landscape to use shapes our evaluation of it. And, confronted by an unknown landscape, what happens to our sense of wealth. What does it mean to grow rich? Is it to have red-blooded adventures and to make a fortune, which is what brought the whalers and other entrepreneurs north? Or is it, rather, to have a good family life and to be imbued with a far-reaching and intimate knowledge of one’s homeland, which is what the Tununirmiut told the whalers at Pond’s Bay wealth was? Is it to retain a capacity for awe and astonishment in our lives, to continue to hunger after what is genuine and worthy? Is it to live at moral peace with the universe?

It is impossible to know, clearly, the answer to this question; but by coming to know a place where the common elements of life are understood differently one has the advantage of an altered perspective. With that shift, it is possible to imagine afresh the way to a lasting security of the soul and heart, and toward an accommodation in the flow of time we call history, ours and the world’s.

That dream, as it unfolds in the following chapters, is the dream of great and common people alike.


	
I. The tint is from blood-red pigments in the cell walls of species of freshwater algae present on the snow.

	
II. “Eskimo” is an inclusive term, referring to descendants of the Thule cultural tradition in present-day Canada and the Punuk and Birnirk cultural traditions in modern-day Alaska. See note 2.








One ARKTIKÓS


ON A WINTER AFTERNOON—a day without a sunrise, under a moon that had not set for six days—I stand on the frozen ocean 20 miles off Cape Mamen, Mackenzie King Island. The sea ice of Hazen Strait is not completely featureless, but its surface does not show, either, any evidence of severe torture, such as one would find, for example, in the Lincoln Sea. The currents are relatively calm here. During the nine or ten months the water is frozen, this platform hardly moves.

To the south I can see a thin streak of violet and cobalt sky stretching across 80° of the horizon. But the ice and snow barely reflect these colors. The pervasive light here is the milky blue of the reflected moon. It is possible to see two or three miles in the moonlight; but the pale light gives nothing an edge. Except for the horizon to the south, the color of a bruise, the world is only moonlit ice and black sky.

The sky has no depth because of the fullness of the moon, but stars shine brightly. The stars have caused me to pause in the middle of my walk. Polaris, the North Star, is directly overhead. Whenever before I have located the Big Dipper in the sky and followed the imaginary line through its indicator stars to find Polaris, I have been looking to the north, into a northern sky. This afternoon I look straight up.

It is a celestial accident that Polaris is located over the earth’s Geographic North Pole (there is no comparable South Pole star). It seems to sit precisely on an extension of the earth’s axis; and it has shifted its position so little in our time we think of it as a constant. It nearly is; it has been steady enough to anchor routes of navigation for people in the Northern Hemisphere for as long as history records. Astronomers call the mathematical point in the sky above the North Pole the North Celestial Pole, and Polaris is within a degree of it.

I look straight up at that anchor now, a yellowish star one hundred times the size of the sun, alpha Ursae Minoris, the only one that never seems to move. Pivoting around it are the seven bright stars and seven fainter ones that can be joined to create the familiar cup with its handle, or to form the hips and tail of Ursa Major, the Great Bear. In the early history of Western civilization the parts of the world that lay to the far north were understood to lie beneath these stars. The Greeks called the whole of the region Arktikós, the country of the great bear.

The Old World regarded the Arctic as an inaccessible place. Beyond a certain gloomy and hostile border country, however, they did not imagine it as inhospitable. Indeed, in Greek myth this most distant part of the Arctic was a country of rich lacustrine soils, soft azure skies, gentle breezes (zephyrs), fecund animals, and trees that bore fruit even in winter, a region farther north than the birthplace of the North Wind (Boreas). The inhabitants of Hyperborea, as it was called, were thought to be the oldest of the human races, and to be comparable themselves with the land—compassionate in temperament, knowing no want, of a contemplative bent. In some legends of Hyperborea there are striking images of this blessed atmosphere—white feathers falling from the sky, for example. (The allusion is probably to a gentle lamellation of snow; but the reference is not entirely metaphorical. On the coast of Alaska one summer day, an immense flock of molting ducks flew over my head, and hundreds of their feathers rocked quietly to earth as they passed. In histories of nineteenth-century arctic exploration, too, one finds a correspondence, with descriptions of a kind of hoarfrost that built up like a vaning of feathers on a ship’s rigging.)

Perhaps some traveler’s story of irenic northern summers reached the Greeks and convinced them of the Hyperboreans’ salutary existence. A darker side of this distant landscape, however, was more frequently evoked. The indigenous southern cultures regarded it as a wasteland of frozen mountains, of violent winds and incipient evil. For theological writers in the seventh century it was a place of spiritual havoc, the abode of the Antichrist. During the time when the southern cultures in Europe were threatened by Goths, Vandals, and other northern tribes (including, later, the Vikings), two quintessentially malevolent figures from the Old Testament, Gog and Magog, emerged as the figurative leaders of a mythic horde poised above the civilized nations. These were the forces of darkness, arrayed against the forces of light. In English legend the northern armies are defeated and Gog and Magog captured and taken to London in chains. (Their effigies stood outside Guildhall in the central city for 500 years before being destroyed in an air raid in World War II.)

A gentler ending than this is found with a hill outside Cambridge called Gogmagog. One of the northern giants in that barbaric army, the story goes, fell in love with one of the young women of the South. She spurned him because of his brutish nature. He lay down in remorse, never to move again. His body became the hills.

In a more prosaic attempt to define the Arctic we have arranged it around several poles.I The precise location of the most exact of these northern poles, the North Pole itself, varies (on a small scale). Tectonic activity, the gravitational pull of the moon, and the continuous transport of sediments from one place to another by rivers cause the earth to wobble slightly, and its axis to shift as it does so. If the North Pole were a scribing stylus, it would trace a line every 428 days in the shape of an irregular circle, with a diameter varying from 25 to 30 feet. Over the years, these irregular circles would all fall within an area some 65 feet across, called the Chandler Circle. The average position of the center of this circle is the Geographic North Pole.

Other northern poles are as hard to locate precisely. In 1985 the North Magnetic Pole, around which the earth’s magnetic field and its magnetosphere (far above the earth’s atmosphere) are organized, lay at 77°N 120°W, some 30 miles east of Edmund Walker Island, at the southern end of the Findlay Group. This is 400 miles farther north and somewhat west of where it was when James Clark Ross discovered it in 1831, on the west side of Boothia Peninsula.

The North Geomagnetic Pole, around which the earth’s magnetic field and its magnetosphere are theoretically (mathematically) arranged, lies about 500 miles east of the North Magnetic Pole, in the vicinity of Inglefield Land in northern Greenland.


[image: Image]
Movement of the North Magnetic Pole, A.D. 1600 to the present. Locations prior to 1831 are approximate.



A fifth northern pole, hardly noted anymore, has been made obsolete. In the nineteenth century people believed no point on earth was more difficult to attain than a place in the sea ice north of Alaska, at about 84°N 160°W. The pack ice of the Arctic Ocean was thought to pivot slowly around this spot, making an approach by ship impossible and a journey on foot or by dog sledge too perilous. No more evident to the eye than the Geographic North Pole, this Pole of Inaccessibility has now been “seen” numerous times from the air and even “visited,” probably, by Russian icebreakers.II

More useful, perhaps, than any set of lines in developing an understanding of the arctic regions is an image of the annual movement of the sun across the arctic sky. To the temperate-zone eye the movement is irregular and unorthodox. The borders that divide periods of light (days) from periods of darkness (nights) seem too vague and the duration of both too prolonged or too short, depending.

It is difficult to imagine the sun’s arctic movement because our thought about it has been fixed for tens of thousands of years, ever since we moved into the North Temperate Zone. We also have trouble here because as terrestrial, rather than aerial or aquatic, creatures we don’t often think in three dimensions. I remember the first time these things were impressed on me, on a winter flight to Barrow on the north coast of Alaska. It was around noon and we were flying north. By craning my neck and pressing my face against the cabin window, I was able to see the sun low on the southern horizon. It seemed to move not at all from that spot during the two-hour flight. When we landed at Barrow, it seemed to have set in the same spot. As I walked through the village, I realized I had never understood this before: in a far northern winter, the sun surfaces slowly in the south and then disappears at nearly the same spot, like a whale rolling over. The idea that the sun “rises in the east and sets in the west” simply does not apply. The thought that a “day” consists of a morning and a forenoon, an afternoon and an evening, is a convention, one so imbedded in us we hardly think about it, a convention of our literature and arts. The pattern is not the same here.III

To grasp the movement of the sun in the Arctic is no simple task. Imagine standing precisely at the North Pole on June 21, the summer solstice. Your feet rest on a crust of snow and windblown ice. If you chip the snow away you find the sea ice, grayish white and opaque. Six or seven feet underneath is the Arctic Ocean, dark, about 29°F and about 13,000 feet deep. You are standing 440 miles from the nearest piece of land, the tiny island of Oodaaq off the coast of northern Greenland. You stand in each of the world’s twenty-four time zones and north of every point on earth. On this day the sun is making a flat 360° orbit exactly 23 ½ above the horizon.

    If we could stay within the limits of this twenty-four-hour day and if you could walk down the 100th meridian, toward Mexico City, you would notice at first very little change in the sun’s path around the sky. Soon, however, you would begin to sense that the sun’s orbit was tilted, its arc higher in the southern sky and lower in the northern sky. The tilt of the sun’s arc would become more and more pronounced as you walked south. When you reached the vicinity of Garry Lake in the Northwest Territories, where the 100th meridian crosses a line of latitude at 66°33°N (the Arctic Circle), the sun would have dropped low enough to touch the northern horizon behind you for the first time. You would be far enough into a time zone now for it to make a difference, and that moment when the sun touched the horizon would be “midnight.” At the same spot twelve hours later, the sun would stand 47° above the southern horizon; it would be “noon,” local time. You would say, now, that the sun seemed more to move across the sky than around in it. It has begun to slip below the northern horizon; from here, still walking south on June 21, you would start to experience “night.” Short nights, only prolonged periods of twilight really, at first. But slowly the twilight would start to deepen during the evening hours and to wax in the morning hours. Somewhere on the plains of Manitoba you would finally sense “the middle of the night”—enough of real darkness so you couldn’t continue walking without fear of stumbling.

If you carried on, as you could if we held June 21 in suspension like this, you would begin to notice three things: the nights would get noticeably longer; the sun would stand higher and higher in the southern sky at noon (and more clearly seem to “rise in the east” and “set in the west”); and periods of twilight at dawn and dusk would shorten, until twilight would be only a passing phenomenon. The sun rises and sets sharply in Mexico City. Sunshine is a daily, not a seasonal, phenomenon, as it is in the North.

If you stood at the North Pole six months later, on December 21, the winter solstice, the middle of the polar night, you would not see a single star set—they would all pass before you from left to right. If they left behind the light-streak traces they do on time-exposed film, you would see the varicolored rings stacked one atop another, parallel to the horizon, shrinking in diameter, until the last ring, less than 2° across and traced by Polaris, circled the dark spot of empty space that lies over the North Pole.

If you walked south from the Pole on December 21, you would find the phenomena of six months earlier reversed. It would be utterly dark at the Pole on that day. On the plains of Manitoba the balance of day and night would feel right to you if you were familiar with the short days of winter in the Temperate Zone. In the tropics there would again be days and nights of equal length, with very little twilight.IV

You would have to walk a very long way south on December 21, 1611 statute miles, all the way to the Arctic Circle, to actually set eyes on the sun. The winter darkness, however, would not be complete. Prolonged periods of twilight penetrate the long arctic night, and the strength of even scant illumination from the stars is enhanced all winter by the reflective surfaces of ice and snow. Too, there is no forest canopy to dim the land and, save in a few places, no night shadow of a mountain range to contend with. The Arctic is like the desert in this way—open, unobstructed country, lit well enough by a full moon to permit travel at night.

It makes little sense in more southerly latitudes to dwell on a consideration of twilight, but it is meaningful in the Arctic, where this soft light lingers for such long periods of time that astronomers distinguish several types.V In the Temperate Zone, periods of twilight are a daily phenomenon, morning and evening. In the Far North they are (also) a seasonal phenomenon, continuous through a day, day after day, as the sun wanes in the fall and waxes in the spring. In the Temperate Zone each day is noticeably shorter in winter and longer in summer but, still, each day has a discernible dawn, a protracted “first light” that suggests new beginnings. In the Far North the day does not start over again every day.

In 1597 the icebound and shipwrecked Dutch explorer Willem Barents was forced to overwinter with his crew in wretched circumstances at the northern tip of Novaya Zemlya. They awaited the return of the sun in a state of deep anxiety. More than the cold they hated the darkness; no amount of prolonged twilight could make up for the unobstructed view of that beaming star. They quoted Solomon to each other: “The light is sweet; and it is delightful for the eyes to see the sun.” When the sun finally did appear it came twelve days earlier than they expected. They acknowledged a divine intervention. They gestured toward it with joy and disbelief, and took courage against their difficulties from its appearance.

What they saw that January day, we now know, was not the sun but only a solar mirage—the sun was still 5° below the horizon, its rays bent toward them by a refractive condition in the atmosphere. Such images, now called Novaya Zemlya images, are common in the Arctic. They serve as a caution against precise description and expectation, a reminder that the universe is oddly hinged.



IF, at the termination of this imaginary southward journey through the realms of winter and summer light, you were to turn around and come back, you would notice many changes in the biological life around you. The total number of species of animals and plants (biological diversity) would diminish—strikingly so by the time you reached the arctic regions. Overall biological productivity (annual number of offspring per species) would also fall off. And the timing of the birth of young would be related increasingly to the cycle of the seasons. The various strategies animals use to survive, to procreate, feed, and protect themselves from the climate, would also change. The long-term biological stability of the ecosystems would decrease. You would travel from a land in which the four seasons are phantoms; from jungles of towering hardwood species where water is always a liquid, trickling somewhere; and where the list of animals is voluminous but unfinished. You would arrive, finally, in a land of seasonal hibernation, of periodically frozen water and low, ground-hugging trees, where the list of mammalian denizens is short enough to memorize in a few moments.

The overall impression, coming from the South, would be of movement from a very complex world to a quite simplified one—there would come a moment when you passed from the mixed forests of the South, where no one kind of tree stood out, into the coniferous forests where trees of only one or two kinds existed, imparting a single shade of green to a hillside. But this sensation of simplicity would be something of an illusion. Arctic ecosystems have the same elegant and Byzantine complexities, the same wild grace, as tropical ecosystems; there are simply fewer moving parts—and on the flat, open tundra the parts are much more visible, accessible, and countable. The. complexities in arctic ecosystems lie not with, say, esoteric dietary preferences among 100 different kinds of ground beetle making a living on the same tropical acre, but with an intricacy of rhythmic response to extreme ranges of light and temperature. With the seasonal movement of large numbers of migratory animals. And with their adaptation to violent, but natural, fluctuations in their population levels.

In traveling north from the tropics, however, we would still find that broad-scale changes apparent to our eyes suggested an undeveloped country. To the unscientific eye the land would seem to have run out of the stuff of life—running water, light, warmth—to have reached absolute limits. It would seem to offer few niches for animals to occupy. As for the human animal, there would seem to be no such nurturing recesses at all. But there are niches here; and they are filled by animals completely and comfortably at home in them. (The awe one feels in an encounter with a polar bear is, in part, simple admiration for the mechanisms of survival it routinely employs to go on living in an environment that would defeat us in a few days. It is also what impresses someone on an arctic journey with Eskimos. Their resourcefulness, as well as their economy of action, bespeak an intense familiarity with the environment. Of course, they are the people there.)

On our journey north we would notice significant changes in the soil under our feet. Soil is a living system, a combination of dirt (particles of sand, clay, and silt) and decaying and processed organic matter. It is created by erosion, fracture, and the secretion of organic acids; by animals and plants like beetles (saprophages) and mushrooms (saprophytes) that break down dead matter; and by the excretions of earthworms. It draws in oxygen like an animal, through myriad tunnels built by ants, rodents, and worms. And it is inhabited throughout by hundreds of creatures—nematodes, mites, springtails, and soil bacteria and fungi.

In the tropics, saprophages and saprophytes break down organic matter quickly. The recycling of nutrients (phosphorus, sodium, and potassium) is so swift that little soil remains behind. In the Temperate Zone, the turnover in organic matter and the recycling of nutrients are much slower, especially in winter, when cold-blooded soil organisms are lethargic or inactive. As a result, rich, deep layers of humus build up over a reddish, sterile clay base familiar from the tropics. To the north these fertile layers of humus give way to firmer, less fertile brown soils, because of a reduction both in the numbers and kinds of saprophages and saprophytes and in aerating and soil-building organisms that can adapt to the loss of solar energy. These acidic podzols of the boreal forests and prairies reach their northern limit at the tree line, where one first encounters the inhospitable soils of the tundra.

Almost everywhere you wander on the open tundra you find whole dead leaves, preserved flower parts, and bits of twig, years of undisturbed organic accumulation. Decomposition in the Arctic is exceedingly slow, work that must be accomplished by even fewer organisms operating for even shorter periods of time—but since overall biological production is not nearly what it is in the Temperate Zone, little humus builds up. Arctic soils are thin, acidic, poorly drained, and poorly aerated. They are rich in neither the nitrogen nor the phosphorus essential for plant growth. (The soil at fox dens and at the slight rises on the tundra that snowy owls and jaegers routinely use as perches while eating their prey is an exception. The concentration of nutrients at these “organic dumps” accounts for the sometimes luxuriant growth of grasses and the bright display of summer wildflowers at these spots.)

So: the soils would change in depth and quality beneath our feet as we came north. And the different kinds of animals and plants living within and upon the soil, less and less able to adapt to the reduction of solar energy, would dwindle. And the ones that remained would work slowly or not at all in the dark and cold. If we kept walking, we would eventually stand in a country without the earthworm or the carrion beetle, a place where earth and decay are almost unknown, on the lifeless gravels of the polar desert.

Traveling north from the equator you could not help but notice, too, the emergence of recognizable seasons, periods of time characterized by conditions of rising, falling, or relatively stable light, in association with certain ranges of temperature. By the time you entered the Temperate Zone you would find a set of seasons distinct enough to be named and easily separated. Farther north, “spring” and “fall” would seem increasingly transitory, until each became a matter of only a few weeks. Winter, you would eventually find, lasted appreciably longer than summer. And together the two would define the final landscape.

The seasons are associated in our minds with the growth of vegetation. Outside of the four primary seasons (a constant referent with us, a ready and seemingly natural way to organize our ideas), we speak of a growing season and of a fallow season, when we picture the earth lying dormant. In the middle of an arctic winter, however, there is such a feeling of a stone crushed beneath iron that it is hard to imagine any organism, even a seed, living, let alone lying fallow. In summer, in the sometimes extravagant light of a July day, one’s thoughts are not of growth, of heading wheat and yellowing peaches, but of suspension, as if life had escaped the bounds of earth. In this country, which lacks the prolonged moderations between winter and summer that we anticipate as balmy April mornings and dry Indian summer afternoons, in this two-season country, things grow and die as they do elsewhere, but they are, more deeply than living things anywhere else, seasonal creatures.

The trees are no exception. The northern limit of the continental forests in North America seems anomalous if you try to make sense of the tree line. The boundary sweeps southwest from Labrador to pass beneath James Bay, then turns northwest, crossing Canada’s Precambrian Shield and paralleling the Mackenzie River Valley nearly to the Arctic Ocean before zigzagging west through the valleys of the Brooks Range and the Kobuk River to Norton Sound. The explanation for the irregularity of the line lies with the seasonal climate—it marks the average southward extension of arctic air masses in summer.

The far northern trees, like the animals, constitute a very few species—willows growing in valleys where they are protected from the wind and a dwarf form of birch. Along the tree line itself, the only successful strategists are species in the pine and birch families. Their numbers thin out over a span of several miles, with trees persisting farther north in isolated patches where there is a fortuitous conjunction of perennially calm air, moisture, and soil nutrients. Islands of trees in the tundra ocean.

The growth of trees in the Arctic is constrained by several factors. Lack of light for photosynthesis of course is one; but warmth is another. A tree, like an animal, needs heat to carry on its life processes. Solar radiation provides this warmth, but in the Arctic there is a strong correlation between this warmth and closeness to the ground. In summer there may be a difference of as much as 15°F in the first foot or so of air, because of the cooling effect of the wind above and the ability of dark soils to intensify solar radiation. To balance their heat budgets for growth and survival, trees must hug the ground—so they are short. Willows, a resourceful family to begin with, sometimes grow tall, but it is only where some feature of the land stills the drying and cooling wind.

Lack of water is another factor constraining the development of trees. No more moisture falls on the arctic tundra in a year than falls on the Mojave Desert; and it is available to arctic plants in the single form in which they can use it—liquid water—only during the summer.

Permafrost, the permanently frozen soil that underlies the tundra, presents arctic trees with still other difficulties. Though they can penetrate this rocklike substance with their roots, deep roots, which let trees stand tall in a windy landscape, and which can draw water from deep aquifers, serve no purpose in the Arctic. It’s too cold to stand tall, and liquid water is to be found only in the first few inches of soil, for only this upper layer of the ground melts in the summer. (Ironically, since the permafrost beneath remains impervious, in those few weeks when water is available to them, arctic trees must sometimes cope with boglike conditions.)

Trees in the Arctic have an aura of implacable endurance about them. A cross-section of the bole of a Richardson willow no thicker than your finger may reveal 200 annual growth rings beneath the magnifying glass. Much of the tundra, of course, appears to be treeless when, in many places, it is actually covered with trees—a thick matting of short, ancient willows and birches. You realize suddenly that you are wandering around on top of a forest.



VIRTUALLY all of the earth’s biological systems are driven by solar radiation. As the light falls, so must the animals and plants arrange their growth and daily activities. The Arctic receives, strangely, the same amount of sunshine in a year as the tropics, but it comes all at once, and at a low angle of incidence—without critical vigor. The regular rhythm of light-fall in the tropics, that predictable daily infusion of energy, together with its high angle of incidence, are the primary reasons for the natural stability of these ecosystems. The rainy season aside, temperature and humidity on a day in May are not so different from temperature and humidity on a day in December. The animals and plants have evolved breeding and feeding strategies, of course, that depend on this almost uninterrupted flow of light.

In the Temperate Zone, periods of daily light-fall are not equal during the year. The animals and plants must adjust to a seasonal way of life. In the Arctic this situation becomes much more extreme. Periods of light-fall can’t readily be divided into days. The average temperature fluctuates over a period of 365 days, not twenty-four hours; sources of water are frozen; and the dim light puts a special burden on animals that must use their eyes to search. The very rhythm of light itself creates a difficulty. Most animals live lives in biological keeping with the earth’s twenty-four-hour period of rotation. They have neither the stamina nor the flexibility, apparently, to adapt to the variable periods of light they encounter in the Arctic’s nightless summer and dayless winter.VI

The adaptive strategies of arctic animals to failing light and low temperatures are varied. In general, they must either develop insulation against the cold or slow down, or halt, their metabolic processes to survive. Warm-blooded animals and flowering plants aside (these must bloom and fruit rapidly in the summer), the most salient, overall adaptive strategy of arctic organisms is their ability to enter a frozen state or a state of very low metabolic activity whenever temperatures drop, and then to resume full metabolic activity whenever it warms sufficiently. Many arctic spiders and insects, along with lichens, ferns, and mosses, lie frozen for the duration of winter. Trees, along with grizzly bears and ground squirrels, carry on their life processes but at a very low metabolic rate. Fish and various beetles use cellular antifreeze agents (glycoproteins) to extend their periods of activity during freezing weather. Other adaptive strategies show parallels with those of desert plants. The leathery leaves of saxifrages and the hairy leaves of Labrador tea, for example, both reduce the transpiration of precious water in the short summer.

Slowing down their rate of growth is another strategy coldblooded animals use. The scant solar energy available to them in the summer is often not enough to complete their development from larval to adult stages, so they must “plan” not to be at a vulnerable point of transition just as winter is coming on. Other strategies to take advantage of short periods of light for growth and sustenance include the winter carryover of evergreen leaves by the dwarf birch (so it does not have to grow leaves again in the spring to begin photosynthesis); and the very large yolks of arctic cod eggs, which give these embryos a nutritional head start before the return of light in the spring triggers a bloom of plankton, their principal food when they hatch. With this head start they are larger and stronger and better able to survive when the ocean begins to freeze over in the fall.

Scientists believe tropical ecosystems are the oldest ones on earth. Compared with northern ecosystems, where development has been periodically halted or destroyed by the advance of glaciers, they have had many more thousands of years of undisturbed biological evolution. They are also characterized by a special kind of biological stability not found in the North—the finite number of individuals in any given tropical species hardly varies through time. This biological stability is linked to the stability of the climate and is perpetuated by highly intricate food webs and high rates of biological production. Many species, producing many young, exploit a very large number of biological niches. The system is practically invulnerable to most natural disturbances, such as a disease that might wipe out every one of a certain kind of tree. It is too diversified to be affected.

Some biologists believe all ecosystems tend to develop in the direction of stability, that is, toward many types of animals (great species diversity) and very small population surges and declines. Temperate-zone and arctic ecosystems, according to this view, are slowly evolving toward the kind of diversity and stability one sees in the tropics. But they are not liable to develop the complex food webs of the tropics, that kind of resilient diversity, on any scale of time in which we are used to thinking. The northerly ecosystems must contend with significant fluctuations in the amount of solar energy received; their rate of biological evolution, therefore, is much slower. In addition, the northerly ecosystems regularly experience severe biological disturbances related to normal weather patterns (the “unseasonable weather” blamed for the loss of a citrus crop in Florida or the early emergence of hibernating bears in Montana). Arctic climatic patterns are further characterized by unpredictable and violent weather.

The communal alliances of far northern plants and animals we call ecosystems are distinguished from more southerly ecosystems by larger biomasses and lower overall productivity. Instead of many species, each with relatively few individuals in it, we find relatively few species, each with many individuals—large herds of caribou, for example, or vast swarms of mosquitoes. But, generally speaking, these large populations do not include enough surviving young each year to keep their populations stable. The size of the population often changes, dramatically, as a matter of course; the violent weather typical of early and late summer routinely wreaks havoc on some arctic populations, particularly those of warm-blooded animals. On Wrangel Island in the Siberian Arctic, for example, an unbroken, ten-year series of late spring snowstorms prevented lesser snow geese from ever laying their eggs. Between 1965 and 1975 the population fell from 400,000 to fewer than 50,000 birds. In different years in the Greenland Sea where harp seals pup on the ice floes, spring storms have swept hundreds of thousands of infant harp seals into the sea, where they have drowned. In the fall of 1973, an October rainstorm created a layer of ground ice that, later, muskoxen could not break through to feed. Nearly 75 percent of the muskox population in the Canadian Archipelago perished that winter.

Biologists, for these mostly climatological reasons, characterize arctic ecosystems as “stressed” or “accident-prone,” underscoring the difference between them and temperate and tropical ecosystems. With their milder climates and longer growing seasons the latter are more forgiving. In the South, the prolongation of spring permits birds to lay two or even three clutches of eggs if the first is destroyed by predation or adverse weather. An arctic nester, by comparison, has only a short period of solar energy available, which it must take swift and efficient advantage of for rearing its young, laying on reserves of fat for its southward journey, and accomplishing its own molt, a fatiguing process that its southern relatives can spread out over several months. (The solar energy upon which it is dependent, of course, is producing more than warmth and light. It is melting water to drink, fueling photosynthesis in the bird’s food plants, and bringing to life the insects upon which it depends for protein.)

Because arctic nesters must face unpredictable weather along with an abbreviated period of solar energy, the timing of their arrival on the nesting ground and of their egg-laying and departure is critical. When a June sleet storm or a sudden August freeze destroys an entire generation of young birds, or 10,000 seals, or hundreds of caribou calves, it comes home in the starkest way that this is an environment marked by natural catastrophe, an inherently vulnerable ecosystem. The stress apparent to us, however, is not a sign of any weakness or fragility in arctic ecosystems. In fact, they show a remarkable resiliency. The Canadian muskox population increased dramatically after the winter of 1973-74. The harp seal thrives today in the Greenland Sea. The population of snow geese on Wrangel Island was back to about 300,000 by 1982.VII

If we finally stood, then, at the end of our journey, looking over the tundra with that short list of arctic creatures to hand, wondering why it had dwindled so, we would need to look no further than that yellow star burning so benignly in the blue summer sky. It is the sunlight, always the streaming sunlight, that matters most. It is more critical even than temperature as a limiting factor on life. The salient reason there are so few species here is that so few have metabolic processes or patterns of growth that can adapt to so little light. (Secondarily, many warm-blooded creatures can’t conserve enough heat to survive in the extreme cold.) Of the roughly 3200 species of mammal we could possibly have encountered on the way north, we would find only 23 or so living beyond the tree line in this cold, light-poor desert.VIII Of some 8600 species of birds, only six or seven—common raven, snowy owl, rock ptarmigan, hoary redpoll, gyrfalcon, Ross’s gull, and ivory gull—overwinter in the high Arctic, and only about 70 come north to breed. Of the boundless species of insect, only about 600 are to be found in the Arctic.IX Of perhaps 30,000 species of fish, fewer than 50 have found a way to live here.



IN certain parts of the Arctic—Lancaster Sound, the shores of Queen Maud Gulf, the Mackenzie River Delta, northern Bering Sea, the Yukon-Kuskokwin Delta—great concentrations of wildlife seem to belie violent fluctuations in this ecosystem. The Arctic seems resplendent with life. But these are summer concentrations, at well-known oases, widely separated over the land; and they consist largely of migratory creatures—geese, alcids, and marine mammals. When the rivers and seas freeze over in September they will all be gone. The winter visitor will find only caribou and muskoxen, and occasionally arctic hares, concentrated in any number, and again only in a few places.

All life, of course, cannot fly or swim or walk away to a warmer climate. When winter arrives, these animals must disperse to areas where they will have a good chance to find food and where there is some protection from the weather. A few hibernate for seven or eight months. Voles and lemmings go to ground too, but remain active all winter. Wolves shift their home ranges to places where caribou and moose are concentrated. Arctic foxes follow polar bears out onto the sea ice, where they scavenge the bears' winter kills. Arctic hares seek out windblown slopes where vegetation is exposed. All these resident animals have a measure of endurance about them. They expect to see you, as unlikely as it may seem, in the spring.

In my seasonal travels the collared lemming became prominent in my mind as a creature representative of winter endurance and resiliency. When you encounter it on the summer tundra, harvesting lichen or the roots of cotton grass, it rises on its back feet and strikes a posture of hostile alertness that urges you not to trifle. Its small size is not compromising; it displays a quality of heart, all the more striking in the spare terrain.

Lemmings are ordinarily sedentary, year-round residents of local tundra communities. They came into the central Arctic at the end of the Pleistocene some 8000 years ago, crossing great stretches of open water and extensive rubble fields of barren sea ice to reach the places they live in today. In winter lemmings live under an insulating blanket of snow in a subnivean landscape, a dark, cool, humid world of quiet tunnels and windless corridors. They emerge in spring to a much brighter, warmer, and infinitely more open landscape—where they are spotted by hungry snowy owls and parasitic jaegers and are hunted adroitly by foxes and short-tailed weasels. In most years, in most places, there is not much perplexing about this single link in several arctic food chains. In some places, every three or four years, however, the lemming population explodes. Lemmings emerge from their subnivean haunts in extraordinary numbers and strike out—blindly is the guess—across the tundra.

The periodic boom in lemming populations—there are comparable, though more vaguely defined, cycles affecting the periodic rise and fall of snowshoe hare and lynx populations, and caribou and wolf populations—is apparently connected with the failure of the lemmings’ food base. The supply of available forage reaches a peak and then collapses, and the lemmings move off smartly in all directions as soon as traveling conditions permit in the spring. Occasionally many thousands of them reach sea cliffs or a swift-moving river; those pushing in the rear force the vanguard into the water to perish.

Arctic scientist Laurence Irving, camped once on a gravel bar off the Alaska coast, wrote: “In the spring of a year of climaxing abundance, a lively and pugnacious lemming came into my camp... [more] tracks and a dead lemming were seen on the ice several kilometers from shore. The seaward direction of this mad movement was pointless, but it illustrates stamina that could lead to a far dispersal.” Irving’s regard, of course, is a regard for the animal itself, not for the abstract mechanisms of population biology of which it seems to merely be a part. Its apparently simple life on the tundra suggests it can be grasped, while its frantic migrations make it seem foolish. In the end, it is complex in its behavior, intricately fitted into its world, and mysterious.

Whenever I met a collared lemming on a summer day and took its stare I would think: Here is a tough animal. Here is a valuable life. In a heedless moment, years from now, will I remember more machinery here than mind? If it could tell me of its will to survive, would I think of biochemistry, or would I think of the analogous human desire? If it could speak of the time since the retreat of the ice, would I have the patience to listen?

One time I fell asleep on the tundra, a few miles from our camp. I was drowsy with sun and the weight of languid air. I nestled in the tussock heath, in the warm envelope of my down parka, and was asleep in a few moments. When I awoke I did not rise, but slowly craned my head around to see what was going on. At a distance I saw a ground squirrel crouched behind a limestone slab that rose six or eight inches out of the ground like a wall. From its attitude I thought it was listening, confirming the presence of some threat on the other side of the rock, in a shallow draw. After a while it put its paws delicately to the stone and slowly rose up to peer over, breaking the outline of the rock with the crown of its head. Then, with its paws still flat at the rim, it lowered itself and rested its forehead on the rock between its forelegs. The feeling that it was waiting for something deadly to go away was even stronger. I thought: Well, there is a fox over there, or a wolverine. Maybe a bear. He’d better be careful.

I continued to stare at him from the warm crevice in the earth that concealed me. If it is a bear, I thought, I should be careful too, not move from here until the ground squirrel loses that tension in its body. Until it relaxes, and walks away.

I lay there knowing something eerie ties us to the world of animals. Sometimes the animals pull you backward into it. You share hunger and fear with them like salt in blood.

The ground squirrel left. I went over to the draw beyond the rock but could find no tracks. No sign. I went back to camp mulling the arrangements animals manage in space and in time—their migrations, their patience, their lairs. Did they have intentions as well as courage and caution?

Few things provoke like the presence of wild animals. They pull at us like tidal currents with questions of volition, of ethical involvement, of ancestry.

For some reason I brooded often about animal behavior and the threads of evolution in the Arctic. I do not know whether it was the reserves of space, the simplicity of the region’s biology, its short biological history, striking encounters with lone animals, or the realization of my own capacity to annihilate life here. I wondered where the animals had come from; and where we had come from; and where each of us was going. The ecosystem itself is only 10,000 years old, the time since the retreat of the Wisconsin ice. The fact that it is the youngest ecosystem on earth gives it a certain freshness and urgency. (Curiously, historians refer to these same ten millennia as the time of civilized man, from his humble beginnings in northern Mesopotamia to the present. Arctic ecosystems and civilized man belong, therefore, to the same, short epoch, the Holocene. Mankind is, in fact, even older than the Arctic, if you consider his history to have begun with the emergence of Cro-Magnon people in Europe 40,000 years ago.)

Human beings dwell in the same biological systems that contain the other creatures but, to put the thought bluntly, they are not governed by the same laws of evolution. With the development of various technologies—hunting weapons, protective clothing, and fire-making tools; and then agriculture and herding—mankind has not only been able to take over the specific niches of other animals but has been able to move into regions that were formerly unavailable to him. The animals he found already occupying niches in these other areas he, again, either displaced or eliminated. The other creatures have had no choice. They are confined to certain niches—places of food (stored solar energy), water, and shelter—which they cannot leave without either speciating or developing tools. To finish the thought, the same technological advances and the enormous increase in his food base have largely exempted man from the effect of natural controls on the size of his population. Outside of some virulent disease, another ice age, or his own weapons technology, the only thing that promises to stem the continued increase in his population and the expansion of his food base (which now includes oil, exotic minerals, fossil ground water, huge tracts of forest, and so on, and entails the continuing, concomitant loss of species) is human wisdom.

Walking across the tundra, meeting the stare of a lemming, or coming on the tracks of a wolverine, it would be the frailty of our wisdom that would confound me. The pattern of our exploitation of the Arctic, our increasing utilization of its natural resources, our very desire to “put it to use,” is clear. What is it that is missing, or tentative, in us, I would wonder, to make me so uncomfortable walking out here in a region of chirping birds, distant caribou, and redoubtable lemmings? It is restraint.

Because mankind can circumvent evolutionary law, it is incumbent upon him, say evolutionary biologists, to develop another law to abide by if he wishes to survive, to not outstrip his food base. He must learn restraint. He must derive some other, wiser way of behaving toward the land. He must be more attentive to the biological imperatives of the system of sun-driven protoplasm upon which he, too, is still dependent. Not because he must, because he lacks inventiveness, but because herein is the accomplishment of the wisdom that for centuries he has aspired to. Having taken on his own destiny, he must now think with critical intelligence about where to defer.

A Yup’ik hunter on Saint Lawrence Island once told me that what traditional Eskimos fear most about us is the extent of our power to alter the land, the scale of that power, and the fact that we can easily effect some of these changes electronically, from a distant city. Eskimos, who sometimes see themselves as still not quite separate from the animal world, regard us as a kind of people whose separation may have become too complete. They call us, with a mixture of incredulity and apprehension, “the people who change nature.”



I remember one summer evening on the sea ice at the mouth of Admiralty Inlet, lying on caribou skins in my tent, nursing a slight wound I had suffered during the butchering of a narwhal. I was one of two white men in the group of eight and the only one who did not speak Inuktitut, which, far out on the sea ice, increased my feelings of isolation. As I lay there, however, I recalled vaguely some words of Wilfred Thesiger, who traveled among the Bedouin, which I later looked up: “I was happy in the company of these men who had chosen to come with me. I felt affection for them personally and sympathy with their way of life. But though the easy quality of our relationship satisfied me, I did not delude myself that I could be one of them. They were Bedu and I was not; they were Muslims and I was a Christian. Nevertheless I was their companion and an inviolable bond united us.”

Lying there in the tent, I knew, as does everyone I think who spends some time hunting with Eskimos, that they are not idyllic people, errorless in the eyes of God. But they are a people, some of them, still close to the earth, maintaining the rudiments of an ancient philosophy of accommodation with it that we have abandoned. Our first wisdom as a species, that unique metaphorical knowledge that distinguishes us, grew out of such an intimacy with the earth; and, however far we may have come since that time, it did not seem impossible to me that night to go back and find it. I wanted to enquire among these people, for what we now decide to do in the North has a certain frightening irrevocability about it.

I wanted to enquire, as well, among thoughtful visitors, people who were taken with the land. Each culture, it seemed to me, is a repository of some good thought about the universe; we are valuable to each other for that. Lying there, I thought of my own culture, of the assembly of books in the library at Alexandria; of the deliberations of Darwin and Mendel in their respective gardens; of the architectural conception of the cathedral at Chartres; of Bach’s cello suites, the philosophy of Schweitzer, the insights of Planck and Dirac. Have we come all this way, I wondered, only to be dismantled by our own technologies, to be betrayed by political connivance or the impersonal avarice of a corporation?

I had no idea as I lay on those caribou skins that evening precisely where wisdom might lie. I knew enough of quantum mechanics to understand that the world is ever so slightly but uncorrectably out of focus, that there are no absolutely precise answers. Whatever wisdom I would find, I knew, would grow out of the land. I trusted that, and that it would reveal itself in the presence of well-chosen companions.

I looked out of the tent. It was after one in the morning. A south wind blew, but so slightly. The kind of wind nineteenth-century sailors called “inclinable to calm.” Nakitavak lay stretched out on caribou skins and a cotton sleeping bag on his big sled, his qamutiik, watching the still black water between two massive ice floes, the open lead into which narwhals would come, sooner or later. His brother David, both hands wrapped around a mug of tea, was looking to the west, the direction from which he thought they would come. His lips stretched to the steaming, hot surface of the tea, and in the chill air I heard the susurrations of his sipping.

These Tununiarusirmiut men, relatives of the Tununirmiut to the east who had met the whalers 160 years ago, knew beyond a shadow of a doubt, beyond any hesitation, what made them happy, what gave them a sense of satisfaction, of wealth. An abundance of animals.

And so, we waited.


	
I. There is no generally accepted definition for a southern limit to the Arctic. The Arctic Circle, for example, would enclose a part of Scandinavia so warmed by a remnant of the Gulf Stream that it harbors a lizard, Lacerta vivipera, an adder, Vivipera berus, and a frog, Rana temporaria. It would also exclude the James Bay region of Canada, prime polar bear habitat. The southern extent of permafrost, the northern tree line, the geographical distribution of certain animals, the southern extent of the 50°F isotherm in July—all have been proposed and argued away by scientists.

	
II. The Soviet icebreaker Arktika, of 23,400 tons displacement and 75,000 shaft horsepower, reached the Geographic North Pole in August 1977.

	
III. Northern peoples everywhere—Eskimos in Canada, Yakuts in Russia, Samis (Lapps) in Scandinavia—have rearranged their lives in recent years to synchronize themselves with the day/night rhythm of the southern countries, a source of schedules and of patterns of information organization on which they are increasingly dependent.

	
IV. This uneven pattern of illumination in the Arctic is caused by the earth’s rotation on its tilted axis and its annual revolution around the sun. See note 3.

    	
V. Civilian twilight lasts from the moment after sunset until the sun is 6° below the horizon. The period when it is between 6° and 12° below the horizon is called nautical twilight. When the sun is between 12° and 18° below the horizon, the period of astronomical twilight, it is getting dark enough, finally, for astronomers to begin their work, which begins with true night, with the sun more than 18° below the horizon.

	
VI. A few arctic animals, possibly auks and other nonpasserine birds, for example, might be “free-running.” The rest maintain a twenty-four- hour rhythm, which they synchronize without the benefit of a sunrise or a sunset. Some, apparently, regularly mark the position of the sun over a certain landmark, or respond to fluctuations in the spectral composition (color temperature) of sunlight, which in the Arctic is different at midnight from what it is at noon.

	
VII. The operation of the biological mechanisms responsible for the recovery of arctic species remains largely mysterious. Current research, however, indicates that, unlike their temperate-zone counterparts, arctic animals are apparently unable to tolerate both the inherent stress to which, in an evolutionary sense, they are accustomed and new stresses of man-made origin—oil blowouts, pollution from mine tailings, noise from arctic shipping, and the unnatural patterns of sea-ice disruption associated with icebreakers. They are therefore probably more vulnerable to man-made intrusions than the populations of any animals we have ever dealt with.

	
VIII. Grizzly bear, polar bear, short-tailed weasel (ermine), least weasel, mink, wolverine, coyote, wolf, red fox, arctic fox, hoary marmot, arctic ground squirrel, collared lemming, brown lemming, tundra red-back vole, tundra vole, Alaska vole, porcupine, arctic hare, tundra hare, moose, caribou, muskox.

	
IX. They include about 175 species of parasitic wasp, 25 species of sawfly, 40 species of moth, 100 species of root maggot, and 150 species of midge, as well as smaller numbers of species of black and crane flies, blowflies, hover flies, bumblebees, mosquitoes, springtails, fleas, butterflies, and about 60 species of beetle.
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