14 ARCTIC DREAMS

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 2 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 accom-
meodation 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.

.Om
ARKTIKOS

N 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 com-
pletely 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
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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, 1 have been looking to the north, mto 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 prcciscly on an extension of the earth’s axis; and it
has shifted its posmon so little in our time we think of it as a con-

- stant. It nearly s; it has been steady enough to anchor routes of
. mavigation 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 thac anchor now, a yellowish star one
hundred times the size of the sun, alphae 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 Arktikds, 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
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trees that bore fruit even in winter, a region farther north than the
birthplace of the North Wind (Boreas). The inhabitants of Hyper-
borea, as it was called, were thought to be the oldest of the human
races, and to be comparable themselves with the land—compas-
sionate in temperament, knowing no want, of a contemplacive bent.
In some legends of Hyperborea there are striking images of this
blessed atmosphere—white feathers falling from the sky, for ex-
ample. (The allusion is probably to a gentle lamellation of snow;
but che 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 quiety to
earth as they passed. In hiscories of nineteenth-century arctic ex-
ploration, 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 distanc landscape, however,
was more frequently evoked. The indigenous southern cultures
regarded it as a wasteland of frozen mountains, of viclent 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 out-
side Guildhall in the central city for soo years before being
destroyed in an air raid in World War IL.)

A gentler ending than this is found with 2 hill outside Cam-
bridge called Gogmagog. One of the northern giants in that bar-
baric army, the story goes, fell in love with one of the young
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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 a2 more prosaic attempt to define the Arctic we have ar-
ranged it around several poles.* 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 z5 to 3o feet. Over the years, these ir-
regular 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 79°N 120°W, some 30 miles east of Edmund
Wilker Island, at the southern end of the Findiay 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 (mathe-
matically) arranged, lies about 500 miles east of the North Magnetic
Pole, in the vicinity of Inglefield Land in northern Greenland.

* There is no generally accepted definition for a southern limit to the
Arctic. The Arctic Circle, for example, would enclose a part of Scan-
dinavia so warmed by a remnant of the Guif Stream that it harbors a
Yizard, Lacerta vivipera, an adder, Vivipera berus, and a frog, Rama
temporaria. 1t would also exclude the James Bay region of Canada,
prime polar bear habitat. The southern extent of permafrost, the north-
ern tree line, the geographical distribution oiP certain animals, the
southern extent of the 50°F isotherm in July—all have been proposed
and argued away by scientists.

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 ne point on
carth was more difficult to atrain than a place in the sea ice north
of Alaska, at about 84°N i60°W. The pack ice of the Arctic

* Ocean was thought to pivet slowly around this spot, making an

approach by ship impossible and a journey on foot or by dog sIedgc
too perilons. No more evident to the eye than the Geographic
North Pole, this Pole of Inaccessibility has now been “seen”
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numerous times from the air and even “visited,” probably, by
Russian icebreakers.* '

More useful, perhaps, than any set of lines in developing an
understanding of the arctic regions is an image of the annual move-
ment 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, de-
pending.

It 1s difficulr 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 cthese things were impressed on me, on a winter flight to
Barrow on the north coast of Alaska. It was arcund noon and we
were flying north. By craning my neck and pressing my face
against the cabin window, 1 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 chen 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 forenocon, 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 partern is not the same here.t '

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

+ Northern peoples everywhere—Eskimos in Canada, Yakuts in Russia,
Samis (Lapps) in Scandinavia—have rearranged their lives in recent
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To grasp the movement of the sun in the Arctic is no simple
task. Imagine standing precisely at the North Pole on June z1, 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,
abour 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%;° above the
horizon.

If we could stay within the limits of this twenty-four-hour
day and if you could walk down the 10oth meridian, toward
Mexico City, you would notice at first very little change in che
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 ilt 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 Ter-
ritories, where the 1ooth meridian crosses a line of latirude 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 tirme. 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

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.
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periods of twilight really, at first. But slowly the twilight would
start to deepen during the evening hours and to wax in the morn-
ing 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.

1f 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. Sun-
shine is a daily, not & seasonal, phenomenon, as it is in the North.

If you stood at cthe North Pole six months later, on December
21, the winter solstice, the middle of the polar night, you would
not sce 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 Norch Pole.

If you walked south from the Pole on December 21, you
would find the phenomena of six months earlier reversed. It would
be utrerly 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 ewilighe*

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

* This uneven pattern of illumination in the Arctic is caused by the
carth’s rotation on its tilted axis and its annual revolution around the
sun. See note 3.
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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
Arecric is like the desert in this way—open, unobstructed country,
lit well enough by a full moon to permit travel at night.

It makes lictle sense in more southerly latitudes to dwell on a
consideration of twilight, buc it is meaningful in the Arctic, where
this soft light lingers for such long periods of time that astronomers
distinguish several types.* In the Temperate Zone, periods of twi-
light 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” thar 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 cir-
cumstances at the northern tip of Novaya Zemlya, They awaited
the return of the sun in a state of deep anxiery, 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 de-
ligheful for the eyes to see the sun.” When the sun finally did appear
it came twelve days earlier than they expected. They acknowledged

* Civilian twilight lasts from the moment after sunser until the sun is 6°
below the horizon. The period when it is between 6° and r12° below
the horizon is called nautical rwilight. When the sun is between 12° and
18° below the horizon, the period of astronomical rwilight, 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.
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a divine interventon. They gestured toward it with joy and dis-
belief, and took courage against their difficuities from its appear-
ance.

What they saw that January day, we now know, was not the
sun but only 2 solar mirage—the sun was still 5° below the horizon,
its rays bent toward them by a refractive condition in the atmos-
phere. 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 sur-
vive, to procreate, feed, and protect themselves from the climate,
would also change. The long-term biological srabilicy of the eco-
systems 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 a2 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,
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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 feweér 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 beetie 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 num-
bers 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 ac 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,
m 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 2 living system, a combination of dirt
(particles of sand, clay, and silt) and decaying and processed
organic matcer. It is created by erosion, fracture, and the secretion
of organic acids; by animals and plants like beetles (saprophages)
and mushrooms (saprophytes) thac break down dead matter; and
by the excretions of earthworms. It draws in oxygen like an animal,
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through myriad tunnels built by ants, rodents, and worms. And it
is inhabited throughour by hundreds of creatures—nematodes,
mites, springtails, and soil bacteria and fungi.

In the tropics, saprophages and saprophytes break down or-
ganic macter quickly. The recycling of nutrients (phosphorus,
sodium, and potassiom) 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 soi] 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
adapr to the loss of solar energy. These acidic podzols of the boreal
forests and prairies reach their northern limit at che 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 adapr to
the reduction of solar energy, would dwindle. And the ones that
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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 emergencé 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, unil
each became a matter of only a few weeks. Winter, you would
eventually find, lasted appreciably longer than summer. And to-
gether the rwo would define the final landscape.

The seasons are associated in our minds with the growth of
vegetation, Qutside 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 pic-
ture the earch 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 whear 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 afrernoons, 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 con-
tinental 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, cross-
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ing 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 2 span of several miles, with trees
persisting farther north in isolated patches where there is a for-
tuitous 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 close-
ness 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 sofar
radiation. To balance their heat budgets for growth and survival,
trees must hug the ground—so they are short. Willows, 2 resource-
ful 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
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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. (Irenically, since the permafrost beneath
remains impervious, in those few weeks when water is available to
them, arctic trees mpst sometimes cope with boglike conditions.)

Trees in the Arcric 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, ap-
pears 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 lighe 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—withour critical vigor.
The regular rhythm of lighe-fall in the tropics, that predictable
daily infusion of energy, together with its high angle of incidence,
are the primary reasons for the narural stability of these ecosystems.
The rainy season aside, temperature and humidity on 2 day in May
are not so different from temperature and humidity on a day in
December. The animals and plants have evolved breeding and feed-
ing 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 lighe-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
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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.*

The adiptive 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 surnmer), the most
salient, overall adaptive strategy of arctic organisms is cheir ability
to enter a frozen state or a state of very low metabolic activicy
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 (gly-
coproteins) 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 cold-
blooded 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 lighe for growth

* A few arctic animals, possibly auks and other nonpasserine birds, for
examiple, might be “free-ranning.” The rest maintain a_rwenty-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 specyral
composition (color temperature) of sunlight, which in the Arctic is
different at midnight from what it is at noon.
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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 stabilicy of the climate and
is‘ perpetuated by highly intricate food webs and high rates of
biological production. Many species, producing many young, ex-
ploit 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 cerrain 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 sces
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
tme 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 ex-
perience severe biological disturbances related to normal weather
patterns (the “unseasonable weather” blamed for the loss of a



32 ARCTIC DREAMS

citrus crop in Florida or the early emergence of hibemating 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 's?utherly ecosystems
by larger biomasses and lower overall produc.tl\tlty. Instead of marny
species, each with relatively few individuals in it, we find relatfvely
few species, each with many individuals—large herds of carll?ou,
for example, or vast swarms of mosquitoes. But, gcnera!ljz' speaking,
these large populations do not include enough. surviving young
each year to keep their populations stable. The size of the pqpula—
tion 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 19355 and
1975 the population fell from 400,000 to fewer than 50,000 blrds..In
different years in the Greenland Sea where harp seals pup on the ice
floes, spring storms have swept hundreds of thousands of infane 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, musk-
oxen 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, characte::me
arctic ecosystems as “stressed” or “accidcnt—prone,"’ underscoring
the difference between them and temperate and tropical ecosystems.
With their milder climates and longer growing seasons tl_xe latcer are
more forgiving. In the South, the prolongation of spring permits
birds to lay two or even three clutches of eggs if the firstis destr?yed
by predation or adverse weather. An arcti.c nester, !)y compatison,
has only a short period of solar energy available, which it must take
swift and efficient advantage of for rearing its young, l'ayl.ng on
reserves of fat for its southward journey, and accomplishing its
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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 o drink, fueling photosynthesis in the bird's food
plants, and bringing to life the insects upon which ic 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 ro,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 dramadically after the winter of 197 3-74. 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.*

If we finally stood, then, at che 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 sunlighe, that
matters most. It is more critical even than temperature as a limit-
ing factor on life. The salient reason there are so few species here

* The operation of the biclogical mechanisms responsible for the
recovery of arctic q;ecies remains largely mysterious. Current research,
however, indicates that, unlike their temperate-zone counterparts, arctic
animals are apparently unable to colerace 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 cail-
ings, noise from arctic shipping, and the unnatural ﬁattcrns of sea-ice
disruption associated with icebreakers. They are therefore probably
more vulnerable to man-made intrusions than the populations of any
antmals we have ever dealt with.
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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.* 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.t 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, nor-thern Ber'mg
* Sea, the Yukon-Kuskokwin Delta—great concentrations of w11c.l—
life seem to belie violent fluctuations in this ecosystem. The Afcnc
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 Septcrrfber they
will all be gone. The winter visitor will find only canbt-:-u 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 dis-

* Grizzly bear, polar bear, short-tailed weasel (ermine), least weasel,
mﬁll::l.zz &lverinel,)o coyote, wolf, red _1‘0)(1 arctic fox, ’hoary marm‘:;:,
arctic ground squirrel, collared lemming, t:!rown le_mmmg, wundra hre -
back vole, tundra vole, Alaska vole, porcupine, arctic hare, tundra hare,
moose, caribou, muskox. ‘

+ They include about 175 species of parasitic wasp, 25 species of sa_nwﬁyl,:
4o species of moth, 100.species of root maggot, and 150 spet:le;sﬁ o

midge, as well as smaller numbers of species of t?Iack.and crane flies,
blowflies, hover flies, bumblebees, mosquitoes, springtails, fleas, butter-
flies, and about 6o species of beetle.
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perse 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 aetive all winter. Wolves shift their home ranges to
places where caribou and moose are concentrated. Arctic foxes
follow polar bears our onto the sea ice, where they scavenge the
bear’s 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, harvest-
ing 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 rifle.
Its small size is not compromising; it displays a quality of heart, all
the more seriking 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 8coo years ago, crossing great
streiches 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 huated 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—Dblindly is the guess—
across the tundra.

The periodic boom in lemming populations—there are com-
parable, though more vaguely defined, cycles affecting the periodic
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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 i 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.” Trving’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 migra-
tions make it seem foolish. In the end, it is complex in its behavior,
intricately fitted into its world, and mysterious.

Whenever I mer a collared lemming on 2 summer day and took
its stare I would think: Here is a tough animal. Here is 2 valuable
life. En a heedless moment, years from now, will I remember more
macbinery here than mind? If it could tell me of its will to survive,
would 1 think of biochemistry, or would T 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 1 fell asleep on the tundra, a few miles from our
camp. [ was drowsy with sun and the weight of languid air. 1
nestled in the tussock heath, in the warm envelope of my down
parka, and was asleep in a few moments. When 1 awoke [ did not
rise, but slowly craned my head around to see what was going on.
At a distance [ saw a ground squitrel crouched behind a limestone
slab that rose six or eight inches out of the ground like a wall.
From its atcirude I choughe it was listening, confirming the presence
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of some threat on the other side of the rock, in 2 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 flac 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. [ 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, [ thought, I should be careful too,
not move from here until the ground squirrel loses that tension in
its body. Unuil 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 mull-
ing the arrangements animals manage in space and in time—their
migrations, their patience, their lairs. Did they have incentions as
well as courage and caution?

Few things provoke like the presence of wild animals, They
pull ar 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 anuihilate 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 facr 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 eco-
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systems 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 develogment of
various technologies—hunting weapons, protective clothlqg, 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 un-
available to him. The animals he found already occupying niches in
these other areas he, again, either displaced or eliminated.. Th.e other
creatures have had no choice. They are confined to certain mchcs'—-
places of food (stored solar energy), water, and sht.:lter—whnch
they cannot leave without either speciating or developing tools. To
finish the thought, the same technological advances and the enor-
mous 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 contim.'led
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 leglmmg, or
coming on the tracks of a wolverine, it would be the frailty f’f 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, | would wonder, to make me so uncomfortable
walking out here in a region of chirping birds, distant caribou, and
redoubtable lemmings? It is restraint. o
Because mankind can circumvent evolutionary law, it is n-
cumbent upon him, say evolutionary biologists, to develop another
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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 coward the land. He must be more attentive to the biologi-
cal 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 incelligence about
where to defer.

A Yup'ik hunter on Saint Lawrence Island once told me that
what craditional 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
Admiraley Inlet, lying on caribou skins in my tent, nursing a slight
wound I had saffered 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 ameng the Bedouin,
which I later looked up: “I was happy in the company of these
men who had chosen to come with me. T 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 nor;
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
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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 ir.

I wanted to enquire, as well, among thoughtful visitors, people
who were taken with the land. Each culture, it seemed to me, is a re-

pository of some good thought abour the universe; we are valuable:

to each other for that. Lying there, 1 thought of my own cul-
ture, of the assembly of books in the library ar 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
dismancled 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 uncor-
rectably out of focus, that there are no absolutely precise answers.
Whatever wisdom I would find, I knew, would grow out of the
land. T trusted that, and chat it would reveal icself 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, warching 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
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would come. His lips stretched to the steaming, hot surface of the
tea, and in the chill air 1 heard the susurrations of his sipping.
These Tununiarusirmiut men, relatives of the Tununirmiut to
the east who had mert the whalers 160 years ago, knew beyond 2
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.



