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TYRANNY OF THE LEMMINGS

Lemmings, despite their well bundled appearance, are oo sniall

o survive out in the apen tundra during winter. A warm haven

exists beneath the snow, however, and it is well utilized. After the

spring melt, the wndra s an excavated lemming metropolis, with
scattered ballshaped nests intersected by a crisscrossing network af
deep passageways that have been eaten into the moss carpet. The
perfect location for a lenmming is a spot where the snow isn't swept
away by the wind, but where it docsn't pile up 10 a depth greater
than about 20 inches (50 cm}. Relatively sale from most predators,
lenunings can continue 1o feed and even breed, possibly several
times, throughout the winter, Indeed, they may suffer more in
spring and summer when the warm weather melts the snow and
{lushes them out into the open,

Perhaps the lemming’s most interesting twait — and the one
that has the biggest impact on the lives of arctic foxes — is its dra
watic population swings. The socalled lemming cycles are a phe
nomenon that has been remarked upon lor centuries, One year the
tundra moss meadows seem completely devoid of these scunying
rodents, A couple ol years later, the rodents can be so nunerous it's
hard not 1o step on one. The fuctaations are widespread, happen
ing on all sides of the globe. Odder still, they often occur with an
almost heartbeat like thythn every three 1o five years, depending

on the species and location. In cach case it’s the same patiern: at

first, astow gradual buildup of numbers: and then an explosion that

lasts a year or sometimes even two, followed by a sudden crash.

I the spring of 1960, the Swerish zoologist Kai Cutty Lindahl,

mativated by rumors the previous year of an impending imption,

toured the mountain tundia of northern Scandinavia hoping 10

observe the phenomenon lirst hand. e was not disappointed. The

rodents in question were collared lemimings and conumon voles, and
al alnost every site he visited, Curry Lindahl encountered plump

[

y bodies emcrging from the melting snow in great scurrying

streams. “The common vole occurred in enormons numbers at ¢

tain localities, and 1 have never before seen such an astonishing con
centration of any species of small rodents,” e wrote. “The animals
sitnply swanmned around one’s feet, and at every step one tod on
nests, while a dog could Kill scores of thenn in a few minutes.” At

another site in Norway a few nionths later, Curry Lindabl was

77
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sereamtng, And they show a seemingly unhealihy degree of fearless

Hess, confronting hunians and polar bears alike, When Swedes say

s brave as a lemuing,” its only pantly with tongue in check

(Curiously, Curry Eindahl noted that while the hulk of the lenming

were goil

g berserk, the preg

ant Temales seemed o rensain petlectly
sational. Such lemmings, he wrote, “acted wethodically and purpose

Tully,

ud, though surrounded by the chaos of their rushing, jostling,
sereaming hindied, they always knew where ta find their holes, into
whiicly they inmediately stipped at the first sigi of danger.’)

The irony of it all is that such episades of wild behavior appa
ently often sesult in the same outcome as premeditated suicide
mass death. Reports of lemming migeations dating hack centurics
tell of peaple secing luge nunbers of these rodents leaving, but
never any reports of then arriving. Instead, they find bodies.
Although they're good swimmers, many lemmings in theie crazed
exadus charge headlong into sitations where survival is impossi
ble, including bodies of water either tao cold or too large (0 ford suc
cessiully; vaging rivers; and, yes, sometimes over cliffs into the sea

There are reports describing masse:

of dead lenmings washed up

on beaches, and ships oft the coast of Norway literally cutting a
wake thiough ralts of drowned femmings. I The Living Tundra,
Russian ccologist Yuri Chernov tells how waterbound lemmings

are p

eyed upon by eider ducks and predatory lish: “I have caught

large specimens of salnon with 11

stomachs literally stuffed full
of lemmings (about 10 carcasses in one stomach!).”

On Land, lennmings even get stepped on and caten by normally
hethivorous and seemingly confused reindeer. Each 1otiing body
becomes a miniature ccosysten in which canion flies, mites, worms

nd o particularly colorful species of moss have the times of thei

lives. Togetler they bring an odd sort of blaom to the otherw

se

dull colared 1y

i As Chernov put it: “These bright-green,
voundish cushions are sprinkled over the tundra” In some
Scandinavian towns and villages. residents have had to gather up
dead Ten

ings and either cart thens away or burn thes torid them
selves of the menace of rolting rodents. In Norway, people have
become sick atter drinking from well waier or mountain streams
poisoned by so many dead lemmings. After a lemming peak, chil

dren are warned never to eat the snow,
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Not surpris

ngly, professional and amateur scicutists have for

centuries been fascinaied by these boonnand bust cycles. Why they

happen has renained a mystery. 1 is known that ather species dis

play similar, although less flamboyant, cyeles. The snowshoe hate of
North America s one of the bestknown examples. And it's also
Known that the intensity of the cycle is elated in some way to lii

tude. The farther north one gaes, the more dramatic the explosions.

and crashes. Among lemmings this is particularly evident: popula
tion fluctuations arc extreme in northern populations, but barely
detectable or even nonexistent in the south

Also interesting is that the cycles often occur in synchiony over
vaststretches of fand, even between species and including both em
mings and voles. During the 19305 and 19405, the government of

Canada, in an effort 1o monitor the arctic fox ur wade, gathered

teports on foxes and lemmings from scientists, missionaries and

employces of Hudsan's Bay Company posis thioughout the Arctic
The effort revealed that between 1934 and 1945 rodent cycles
occurred every four years with remarkable symmetry across most of
the Canadian Arciic, from the northern tip of Labrador alinost as far

west as Banks Island, While Curry Lindahl was investigating the

femming

hooms in Scandinavia in 1960, similar rodent irruptions
were occurring in arctic regions of Canada, Alaska and Russi

1 has been suggesied that something about the weather — the
amount of snow, the tining of the spring melt or a elated factor
causes the eyeles, but no single reason has been identificd. Charkes
Darwin suggesied the dicoffs were due to recurring epidemics. In
1924 one of the pioneers of ecology, Charles Ehon, praposed ihat
population booms were finked to mild winters and favorable grow-
ing years regulated by sunspot activity. Other ideas point to something
in the animal itscll, including the idea that overpopulation triggers a
critical level of stress that results in a sudden, population-wide halt 10

fertility. One of the most recent suggestions contends that as lemmings

cat their way through preferred plants, they mm out of desperation
to plants that produce harmful txins. 1 1992 rescarchers counted
22 different hypotheses that had been suggested at one time or another
10 explain the phentomenon, and many more have been proposed since.

Currently the consensus anong scicntists is that the answer is

samething ecological in nature. One leading theory, first proposed in
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Come spring, abanchoned

femming nests dot the

been teeming,

netropolises

ter ad

struck by how the presence of so many rodents had actually altered
the physical appearance of the landscape. Tumnels and nest holes
were everywhere, L

ge connmunal di scattered

heaps we
about, connected by “well trodden winiatore paths, Like simall

canyons in the moss v

105 these radents reproductive capabilities that make such sudiden

irruptions possible. Notonly are they able 1o continue producing off
spring yeartound, they re also able 10 spin thiough generations in fast
forward. Females, for example, hecome sexually active less than a

month afier they e bon and possibly even saoner a lenm

i cap
ivity ance hore pups at two weeks of age). The result can be o spring
e wave that appears as if ot of nowhere, Tn Scandinavian lore,

enmigs are known as “sky mice.” One it word {or the collared

Semming i Aifnguiiak“one who comes fron the sky.

Initiaily the animals mevely scurry abont, “like clowns ina cireus
as one wiiter once put it In another account they were once described
s “tame and stupid,” pertealy willing 1o he preked up and showing
10 desire 10 bite or escape. But this pattern of hehavior changes. As

e population continues to grow, the animals start show

1ppar

cut signs of stress. They tun about with more nervousiess. They
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appear hesitant and undecided. They become

1o aggressive,
Then the dam bursts.

Their activity at this point is often misunderstood, owing 1o the
widely popular myth surounding femming behavior. The confu
sion stems from a 1958 Walt Disney movie, White Wilderness,

which included a scene in which hordes of lenmin

appeated to

be phinging off a cliff into the'sca, apparently comuiitting mass sui

cide. ]

he image was so powertul that 10 this day these tiny aning
are best known in popular cubture for this self destructive hehavior,

while the phrase “follow like a

ning” has become entrenched as

a synonym for doin

what others are doing without thinking. B
was all a fake. The movie was filmed in Alberta. A small number of
lemmings imported from northem Canada were filmed to give the

impression of a great thiong, For the grand finale they were diiven

over a river embankment, the frenzied nature of their airborne
plunges accentuated by a spinning twintable and careful stage
managing by members of the film crew

“The irony is that while there's no evidence that lemmings ev

!
commit suicide, how they do often behave when their populations
seach the breaking point is every bit as hizarre. Finally pushed to
the limit scicntists think it may be due to hormonal shifis trig
gered by the stiess of overcrowding, but no one really knows for
sure — they pour forth from their tenitories, scurrying in al dirce
tions and following onc another only in the sense that it’s impossi

ble not 10 be following someone on a kandscape so saturated with

seurr

ng bodies. Scientists have debated whether these are indeed

migrations or simply novements that turmn into mass congs

gations
duc 10 the topography of the land. At any rate, as the rodents enter
into this state they have been known to leave behind their tundra
habitat and invade the boreal forest

hey ph into lakes and

taging rivers. They wander aimlessly out onto the sea ice. They
climb glacicrs. They invade towns. Regardless of situation, they
don't scent 10 have any destination in mind. They scem to have
gone completely mad. In his 1970 book The Social Contract, anthro.
polagist Robert Archey included this morbid detail: ‘Although food
was abundant, if one lemming] died he was immediately caten by
others, the skull being opencd neatly and the brain being caten

tirst” The animals also become disturbingly vocal, barking and

i
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little mor th, her eyes sparkle with delight, she

s into her e

wipes her lips, and looks up at ne with a coguetierie that is perfectly

irresistible .. She does not like highly seasoned food; indeed, she

prefers 1o ke it an naturel, so 1 have a few bits of venison served

for her on a separate plate

Fearlessness, of course, is visky business. When fur traders

came 10 the Arctic they found these animals 10 be casy picki
Canadian author Peter C. Newman wrote about trappers who reported
being waiched by arctic foxes while in the process of setting their
wraps. The moment the wappers were out of sight, the animals started
nipping at the bait. Such predictability has occasionally gencrated

scorn among writers. Newman described the arctic fox as “too cu

What such a
Maybe

ous for its own good” and “less clever than it looks,

view perhaps averlooks is the the arctic fox

speration of

the redt tox can alford 10 be tentative and cautious in new surround

ings because it lives in a land where food is comparatively plentiful,

And perhaps risk taking is essential to the arctic fox's survival as

species, the odds of not finding any food at all being

than taking a bite out of whatever can be found. When it comes to

food, the arctic fox may have no choice but to take what it can get

1

straigh

est for a
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Around oit fields and other areas of Tuman habitation, it’s like

BousegtesUwlio docsn't know when it’s time (o leave. The Swee
Diologist Love Dalén recalls waking up one night 1o the sound of
twanging tent lines. 1 was the runtof a nearby anctic fox litter, appar

ently testing her teeth on this strange material she had encountered

duritg et wightly hum for food. Every night thereafier the same

fox veturned, becoming more brazen with cach visit. 1 ended up.

being ina g of war with her over a bag of food,” vecalls Dalén,

But what makes the arctic lox nnique is the ieadeney witle which
adults — animals that have grown up completely unaccastomed 1o
humans — can sometimes lend themselves 10 almost complete
LK

domestication. As with Elisha Ke ie and his en, arclic foxes

were often brought on board the ships of early explorers and alve,

trers. 1n 1898, one Joseph Russell fealfreson wrote about his travels
to the Faroe Islands and Iceland, inchuding his purchase of an arclic

fox prior o his departure from the latter destination. At fist the

animal “showed no inclination to make friends with anybody.” By the
time the author retmed home 1o Scotland, things had changed: °I
may say that since then his native ferocity has lelt him,” he wrote,
“and under the name 'Dr. Nansen, he lives in onr garden, the pet of
everyone and boldly disporting himsell with the Newfoundland and
other dogs. 1t is one of the prettiest sights possible 1o see him playing

fearle:

sly with these large animals, over which he appears to have
obtained quite an ascendance. He is now tame and will come 1o call,
allowing himselt 10 be handted, and will 1ake food from my hand.”

Another example of this pliant disposition can be found in the
journal of Isaac Israel Hayes, who had been chict surgeon aboard
Kane's earlier expedition before leading his own voyage to the
had died, H,

for a pet and so sent one of his men 1o capture a fox. Onee this was

Arctic in 1860, Atter all his sled dog yes began longing

ccomplished, the “cunning linle creatur

“ became a permanent
soommaie, sitting “cotled up in a b of snow in one corner of my
cabin” while the author penned his diaries. He named his new pet
Birdie.” e wiote about how she was quite shy 10 hegin with, but
-

g meals, “her delicate

later became “somewhat reconciled 1o her new abode. ntually

the arctic fox began sitting in Hayes' lap dur

lide paws o the cloth.” b the end the good doctor seenis 1o have

been overwhelmed by the whole encounter: “When she takes the
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THERE 1S A CERTAIN POSTAPOCALYPTIC FEE

10 the image of an
arctic fox engaged in its desperate hunt for food. Here is an animal
out there on its own, runimaging about the ruins of an aietic Lind-
scape that in many ways is still vecovering ccologically from the last
ice age. In its dealings with other species, the aretic fox scems
untangled by the netwark of relationships that characterize richer
more biologically diverse food webs lound clsewhere. It survives,
Mad Max style, all on its own
There is some validity to this perspective, Ecologists do view the
Arctic tundra as a simple ccosystem, one with fewer components
than most other habitats. But the perception is alsa misteading. Like
nimals anywhere, the arctic fox has relationships with other
species that are as important to its survival as its independence and
resourcelulness. And although such telationships may be limited in
number because of the Arctic’s shortage of biodiversity. they are
alsa proportionately more important. Indeed, the arctic Tox’s sur

vival in existence of one

any large arcas is due largely 10 the

animal — the len

ing.

Along with vales, to which they re closcly refated, I

unings are
the perfect prey for arctic foses. They're a souree of live meat, which

ot o catch

any camivore craves. They're also small and thus cas

than hares or birds. By

most important, they're the only rodents

Looking decidedly propricior
Jal, an arctic fox returns
Jrom a successful bunt with o
lemsning, one of its favrite
foods. Widde population
swings make these eccentric
arctic rodents both a blessing
for predators, and a curse.
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While this femming fooks

bette

dited for rolling
than walking, its comically

rotuand physique is actially

a importont adaptation
for miniwmizing heat loss
anied one big reason why
these rodents range widely
across a habitat that nost
other smatl aninials simply
cannot endure.,

1hat have a wide distribution tiroughaut even some of the harshest
vegions of the north, inchuding Greenland, the Canadian Aretie, north
e Russia and northern Scandinavia, Only a few places in the arctic
tox’s range notably Ieeland and Svalbard — arc lemming frec.

Like its main predator, lemmings ate well adapted for lfe in the
Arctic. These rodents are almost conically proportioned in a way that
Delps them deal with the cold. They can be different sizes, ranging
Trom as small as an extra large hen's egg to the size of a smatl vat, but
they'te invariably round and fary. With their short tails and limbs
wnd almost nonexistent necks, they look fike motorized puffballs.

emmings thrive on arctic plants, with different species prefer

different vegeration. Two closely related lemmings — the

Nonwegian lenmmings of northen Scandinavia and western Russia,
wid e hrown femmings of Siberia and North America — live in

wetter, marshy areas, where they feed maindy on sc asses and

moss. A second group includes collared lemmings, which prefer
slightly elevated areas where the ground s usually drier and
sandier. These Temmings feed on the twigs of dwarf willow and
common tundra plants like the Aretic dryas (Drvas integrifolia)
Me

thers trom both groups are often found close to one another

cach focused on its own microhabitar
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lance-billed skua or & mob of trenzied ganders. They show no
qualins over being smearcd in putelying whale inuards, or having

their fur matted flat by scal grease. Eider ducks are known 1o

release, when frightened, a loul smelling excretion over their cggs.

This is thought 10 deter predators, becase eggs covered in this glop
have been lonnd to successfully repel rats and ferrets. But on at least
ane occasion a researcher has observed arctic foxes carrying
befouled eggs as if it were business as usual.

Arctic foxes are also agile and stealthy. They are fast, casily out

running larger animals such as red foxes or wolves when chased

Aud they can move across the landscape like ghosts. Humans in the

Arctic are often surprised to see an arctic fox standing nearby where
only moments earlier there had been nothing but a flat, cmpty land
scape. Likewise, they can tum around for an instant and the fox will
have disappeared Trom the featureless tndra like a wisp of smoke

This agility is on display during hunting. Like other foxes, arctic

foxes go after live prey more like a cat than a dog. This form of pre

dation involves hunting alone — slow stalking, followed by a quick

dash and a rapid, elficient deathblow. Fox biologist | David Henry

Showing off the agility of o
seasoned Jumter. an arctic
fox goes airborne between

stepping stones of ice.
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Like a furey acrobat, an
o the

arctic fox demonsty
keen senses and plysical
coordination required 10
Lt lepmivigs hidden
beweathy o hard packed
layer of snow.

ARCTIC 10X

s done exhaustive tescarch on red foxes, cataloging over 400
Tunts, avne fonnd these aniuals rely on ditterent techniques: carelul
stalki

sl an angled “mouse puimp” leap for catehing rodents from

great distanees;  mote horizontal hinge for catehing squiveels and

Birds; and a less careful but more persistent stabbing technique for

insects, Although arctic foxes seem 1o be less methodical while

Tnnting rodents in sunimer, some rescarchers have observed arcti

fox pups mimicking the “mouse jump” while playing

During

winter, hunting lemmirgs becomes adilferent challenge
aliogether. Because these small furry rodents Five in tmels they've
built beneath the snow, they're out ol sight. When an arctic fox is

able 10 sense the presence of a lemning under the snow, the preda

ton positions itself and then leaps straight into the ais before
ing in midflight to dive head-first into the snow, hind limbs and tail
wriggling as the fox swims into the snow. This can lead o mised
results, as Stefansson observed on Banks fsland. “In half the cases
the lemming was caught at that instant,” he wrote. “In half the

remainder he was caught a moment later, but in a few instances he

escaped - probably inta a hole in the frozen ground.

Remarkably, arctic foxes might occasionally even hunt while
swimmming. One report from the late 19508 described aretic foxes
swimming short distances between islands, hunting salmon in the
water and even scizing ducks below the water as they rose from a dive.

Although hunting is generally restricted to smaller prey, arctic
foxes will sometimes take on something bigger. On at least one occa-
sion an arctic fox was observed Killing a reindecr calf, but this is

considered unusual. Even adol geese, which nest on the windra in

Luge mumibers and within easy reach, are only rarely preyed upon.

Becanse of its size, the arctic lox just doesn't have the sirength,

Of course, it's a dilferent story when an animal is vulnerable,

Like other predators, the arctic fox has an instinet for kuowing
when an animal is sick or injured. 1n the early days of Arctic explo

o there were even incidents when aretic foxes attempted 1o eat
crew members who were too weak with scarvy to defend themsclyes.
When it comes to finding food, perhaps the arctic fox’s most
e

e anything without fear or caution. 1t is a favorite animal among

delining rait is an insatiable curiosity — a willi s 1o investi

Hlite: photagraphers because there’s not a shy bone in its body.
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such successtul scavenging is that it was done by virtue o an amaz.

ing nose. Finally scientists and other northlanders have been

impressed by how aretic foxes are able to hunt seal pups. These pups.

are born during the early spring far out on the sca ice in lairs that have
been hollowed out between the surface of the ice and up t nealy

live feet {15 m} of smooth, overlying snow. The only entrances to

these lairs are from the water below and yet somehow arctic foxes
ate able to find them over vast expanses of open ice, As far as
anyone can tell, the only possible way they could do this is by smel

In addition to keen senses, aretic foxes survive on the wndra
thanks to their gaod brains. All dogs — all predators, for that matte
~— are known for their intelligence. But foxes in particular Lave a sep-

utation for possessing a certain animal cleverness that humans can't

help but

ecognize. To the human observer foxes can seem decep
tive, creative and resourceful. The red fox, for example, has been
observed playing dead and then springiig back o life 1o kill and eat
surprised crows that have come to nvestigate its scemingly lifeless
body. Another report tells of a red fox seen playing with a stick
within sight of a duck pond. The wily predator then hid itself nearby
and pounced when one of the ducks came to investigate the object

There are fewer reported examples involving arctic foxes, but

this may be fargely becanse humans have spent fewer hours record
ing their behavior: For those scientists who have studied them, how
ever, there seems little doubt that arctic foxes possess foxlike mental

capabilities. “They are definitely smart animals,” says the Swedish

biologist Gustaf Samelius. “They are very good at learning new things.

Samelius was on Banks Islind when an arctic fox was observed
clearly using its brain while in pursuit of cggs from a goose colony.

I this cas

the fox was scen taking advantage of a rare bit ol
toguery displayed by a young musk ox. Musk oxen often wander
thraugh a goose coony, at which tins the nesting geese step aside
without tuch fuss. This time, however, a subadult member of the

herd, apparently overcome with some form of adolescent musk

oxen exuberance, repeatedly charged through the colony it a way

that caused the geese o flee in frenzy, en masse. A nearby fox ook
notice and swooped in 1o steal eggs after cach charge. This went an

for an hour. *1ts the same thing when we're walking amongst the

geese Samelius says. “We cause a disturbance and the geese will

6
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start flying around and the fox will zaom inan tiar, Sonetines

we'll have 1o throw a tock because they I keep follov

Dominique Berteaus, @ Quebec biologist who studies arctic
foxes on Bylot ishmd in the far nonth of the Canadian: Arctic, is
another scientist impressed by the fox's ability 1o learn. “When we

wses paddelod Tegg hold traps to cateh and tag them,” he says, “some of

Wem Teann very, very fast how 1 steal the bait without getting
trapped.” But Berteaus adds that tntelligence — if that’s even the
vight word s a trait among predators that seents to be conelated
with the size of their prey and the degree of sophisticated skills
needed to humt them down, In that sense, an arctic fox is near the

botiom of the predator pole. ‘A nnter will tell you that an arctic fox

is much casier to trap than a red fox, and a red fox is casier to trap
than a coyote, and a coyote is much casier 1o trap than a wolt.”

T addition to their mental and sensory skills, arctic foxes possess
anumber of other traits that help them serape together an existence.
They'te oddly intrepid when it comes 10 exploring new terrain, will

ing 1o venture into new situations and new environments o matier

how foreign. Arctic foxes are not above diving from an ice floe into

the frigid waters of the Arctic Ocean. Indeed, there are reports of
these animals swimming comfortably for up to 1.2 wiles (2 k).
Likew

been known to mount assaults on rocky dills, den

se, arctic foxes fured by the presence of nesting seabirds have

nstrating the

courage it not the complete dexterity of a mountain goat. The intrepid
witdlife photographer Enwin Bauer found this out first hand one
. Pand Esland off Alaska

5 W photograph nesting murres, kittiwakes and puttins, Bauer

morning while working on the remote

Hopi

had erawled on his stomach 1o the edge of a clith that towered 500 feet

(152 ) straight up from the roaring Bering Sea surl. In high winds

e peered down over the edge and, 1o his astonishment, found hin
seli staring into the yolk scared muzze of an arctic fox that was

sonchow perched about five feet (1.5 m1) down on a ledge only a few

inches wide. Betore he died in 2004, Bauer remarked on the incident

inonc of his many baoks: “To this day | cannot figure out how the fox

o«

manag b into that precarions position and out again.”

o
Certainly arctic foxes seem to have different thiesholds for pain
and discomfort from the ones more faniliar 10 lumans. They seem

1o take in stride the beatings inflicied by birds, be it from a fone,
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an intimidating Ludscape for predators hecause there’s nowhere to

Didde. Many potential tangets, meanswhile, are highly skilled in the an

of ot being caught. Consider the arctic

" ound squirtel, which liv

it colonies seattered across the low Aretic imdra of North America

el castern Sibe

This species makes a tempting weal but is

varely caught because of its almost constant state of red alert,
Ground squirrels, as their name implies, live in the ground, in dens
that consist of @ maze of tunnels, chambers and exits. But their ter

ritory is also linered with escape hatches — small seale burrows

that can be wsed in an emergency, When emerging fiom their by

yows, ground squirrels raise their heads slowly from the ground,

alert eyes scanning the horizon. The animals will engage in false

setreats in an attempt to lure any hidden predators into lannching a

premature attack, When it does emerge, it stands erect 10 further

on with i1s business.

smvey its surroundings before finally getti

Gven then it i rare that much time passes before it's pausing again

to watch for danger. Each animal is aided by the fact the colony has
its own builtin alarm system through which individual members
not only alert one another to the presence of a predator, but also
communicate information on exactly what type of predator is
about. 1f one animal spots danger, it issues a warning cry that is

then relayed from squinel to squirel. A shiill whistle indicates a

bitd of prey. A raucous, scolding bark means there’s a fox or other

ground predator nearby. As the danger draws nearer, the siren
grows louder

Many arctic birds also have instinctive tricks for minimizing the

damage caused by predators such as arctic foxes. Some species nest
only where arctic foxes cannot get © them — on of ishore islands or

on high cliff faces. Arctic tems, Kittiwakes and arctie skuas are noto

riously aggressive, diving and viciously pecking cven at humans

wha stiay however innocently into the vicinity of their nests. Geese,

ducks, tulmars and petrels will attack il provoked, sometimes in

angry mobs. Most birds will also feign injury o lure foxes away from

their nests. The female purple sandpiper, Calidris maritima. runs

away lrom her nest waddling and squealing in direct imitation of a

lemming. The female rock ptarmigan in

taies the twitching mov

ments of an injured hate; itis also thought (o take diving leaps into

the snow to avoid leaving telliale tracks when seitling in for a rest.
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To meet these and other challenges, arctic foxes do what all

good hunters and scavengers do — they rely on their senses. Take

vision, as an example. As with all members of the dog family the

arctic fox looks out on the world from a pair of eyes th

provide all

the advant.

ages needed for successful hunting. Although homan

eyes are made for near-distance focusing, fox eyes take in the bigger

picture. They are situated far enough back in the head so as to pro

vide a wide field of vision. And dense nerve cells also span the
entire width of the retina, a distribution pattern that is said o help
foxes locus on a wide swath of the horizon

Foxes in general, unlike most ather dogs, are noctmal, which

means they also need to be able to see well under conditions of low
light. Among the adaptations that enable them 10 do so is the tape
tum lucidun, a layer of reflective cells that sits behind the photore
ceptor cells of the retina. When light enters the cye, it passes
through the retina before bouncis

back

off the taperum ucidunm and

in into the retina. This specialized feature, also present in

Sharp billed arciic weens

are notoric

Jor repeliing
potetial predators. such as
the arciic fox, with vicious

dive-hombing attacks,
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For an amimal used to
extreme scarcity,  garbage
dump is fike an oasis

Whete the winter diet is dependent on carrion, the nature of the

leftovers is dictated by the type of predator — seals in the case of

polar bears; caribou or mus oxen from wolves

smaller game thanks
10 wolverines; you name it in the case of hrmans armed with guns.
Alter

oil camps were established in Alaska, aretic foxes were drawn
10 garbage dumps and other human-associated foad sources.
Alfthese semiestablished preferences can be thrown for a loop,
however, whenever the cruel Arctic decides 1o offer up one of its
tademark naral catastiophes — periodic tsunanis of death that

land in the arctic fox's lap like a year end bonus check. This can take

the form of a whale carcass, or ever, ater windfalls. There are sev:

ar
eral historical reports of sea manmals dying en masse for one

season or another, including one from 1936 in which an estimated
200 walruses were reported cushed 1o death after being stampeded
allegedly by marauding killer whales - anta the shore of Saint

Lawrence Istand i the Bering Sea off Alaska. Iy the most northerly
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reaches of the Canadian Arctic, herds of Peary caribou and sk
oxen sutfer devastating losses from starvation in years when heavy

snowfall coupled with the formation of ice results in forage b

tocked beneath an impenetrable layer for months. The number ol

animals that die during the worst of such events is estimated as
being in the thousands. Rescarchers surveying the damage have
flown overhead and seen the wndra littered with bodies

When such events accur, arctic foxes are as quick to respand as

flies o a dung hes Schiller of the Arctic
Health Research €

Saint Lawrence Island to investi

. In December 1951, Everett §

enter in Alaska traveled 1o the north shore of

te yet another mass dic off of wal
ruses. When he arrived he found holes in the hard packed snow
where aretic foxes had dug down aimost a foot and a half {45 an) to
reach the partially frozen carcasses — unrecognizable, amorphous
miasses in Schiller's words — which the hungry scavengers had been
cating from the insides out. “The ador of putrefaction,” Schiller noted,
was still extieme.” The Canadian author nataralist Fred Bruemmer
ance observed arctic foxes “cating tmnels into the corpse of a 6o-foot
whale, until the colossal carcass resembled a Swiss cheese.

Arctic foxes arc so variable i their dietary preferences, from

population to population and from one individual to the next, that

scientists have had a hard time trying to classify them. Generally
predators can be divided into either animals that are highly special

ized for preying on a single species or generalists that lack such a

highly evolved focus but possess the skills to go atter a range of dif
ferent prey. With red foses,it's easy —— they cat everything, so theyre
deemed generalists. But arctic loses seem to morph into different
classification categorics depending on eircumsiances. In some

places where rodents are plentiful, they witl appear to be specialists

and cat only rodents, particularly lemmings. 1 other arcas, they will
have a more varied diet. As a result, it is often hard 0 know what

they would prefer given a choice, because in the Arctic choice itselt

is rarcly an option. Some have called them “opportunists.” Some
have settled on the term “opportunistic speciatist” while others

neralist.”

prefer “semi-g
The arctic fox's ability 1o capitalize on dilferent food resources,
specifically live prey, is even more noteworthy when one considers

the odlds imposed upon it by its environment. The tumdra represents

61





OEBPS/page-0069.jpg
ARCHC FOX

olfactory information are also much Liger and wore complex in

dogs compared with bunans., As w vesult, dogs ane highly adept at

itinguishing between competing smells. They can assembie a col

lage of separate smells to create an overall profile of its target. And

they can pick these profiles from the massive soup ol odors that sur

sounds thent in tieir envisonment. Tnagine being one million tnies

more sensitive 1o all the snielts i your suroundings: every step

along a forest tait would be to the nose what Times Square is 10 the
cars and eyes. Some anthropologists believe this is one reason dogs

became our best friend — humans adopted them as our surragate

nose. By having dogs at our side, we intensified om senses
As with hearing, the olfactory abilities of the aictic fox have ot
been well studied, but the

sense of smell is obviously keen. In
Kabloona, Gontran de Poncins describes numerous arctic foxes
being drawn 10 a single human grave outside the Hudson Bay trad
William Land (now King William

Island). The remarkable part is how the animals were able 1o detect

g post near Gioa Haven on

the burial site. Were they drawn by smell from their distant terito

ties 1o the long

ad corpse, even though it was solidly frozen into
the permaltost? Or was there a steady procession of arctic foxcs
busy transceting every patch of tundra with such meticulous fervor
that animal after animal happencd upon the site by accident?

De Poncins didin't elaborate, but the answer may have involved
alittle of both, Arctic foxes are indeed inveterate wanderers, and

se of smell. Over the

they also have been found to have a doglike ser

course ol thiee winters in the carly 19608, for example, 1esearchers

working near Barrow, Alaska, buried nearly 600 frozen lemmi
The ol

Towing spring only eight of the carcasses remained, and the pres

carcasses beneath the snow in carefully identifiable area

ence of ox feces near many of the burial sites suggested aretic foxes

had likely found a great number of them. On several occasi

ns.
arctic foxes were observed digging through the snow 1o recover len
wing and bird remains in temperatures well below zero (- 18°C) and
strong winds. One dried, lozen, maggot riddled carcass was uncov-

ered from beneath 50 inehes (76 em) of snow. More recent research

s found that aretic foxes will bury gaose eggs in the ground in the

summer and still he able 1o find them several months later, when

the eggs are covered in deep snow. The only feasible explanation for
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No lunt for food on the vast
and basren tundra would be

successful without a highly

veluped repertaire of
seuses — catlike eyes, sharp
cars and a cauive’s well

hnown tatent for smell

the eyes of cats, acts as a system for extracting double duty from low
light levels

Of course, the visual apparatus of the aretic fox has also evolved
for dealing with life in an enviromment where for long stretches at

atime there is no darkness. Indeed, at tines during the months of

24 hour sanlight, particularly when there is snow or ice on the
ground, the major problem is not o litde light, but 100 much.
Furopean explorers watking long distances across the polar ice
during e daylight months, eyes mnprotected, leamed this the hard
way. On at least one occasion, cach member of an exploratory party
hadd 10 be cartied back 1o his ship after having gone temporarily
Blind from snow glare.

The fouit carved fine slits into wraparound goggles made from
carthou antler. I etfect, they gave themselves fox eyes, which have

pupils that are not spheres that can be expanded or contracted as in
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humans or dogs, but vertical slits similar 1o what's seen in a cat

Tionically this variation is thought to have evolved to aid nighttine

cater I

vision because the pupil exiends over a g igih of the ¢

batt's curvature, thus allowissg in more light. But whereas a citeular

pupil can be dilated anly so tightly, a skit can be adjusted 10 the point

of allowing in no light at all. 1eavy pigmentation also protects the
arctic fox’s sensitive eyes Lront 100 much sun,

Given the scasonal variation in arctic sunlight, one miight pre-
dict that the arctic los would have 1o be able to funetion boih in the
dark and in bright sunlight, and that indeed scems 1o he the case. In
astudy done in 1975, researchers observed the activity of dilferent
species under different lighting conditions. Although all the other
animals showed a distinet preference for one condition over the
ather, the arctic fox proved o be equatly at home in both

Hearing is also likely well developed in arctic foxes. Although no

tests have ever been conducted on these animals in a aboratory.

members of the dog family in general can detect a larger range of fre
quencies than many other Land mamnials. Insect eating loxes in par

ticular are thought 1o depend on the bow frequency end of the range

for detecting the faint ruslings of insecs moving thiough vegeta
tion. I the arctic fox's case, this ability may help it locate prey
hidden beneath the snow. In his 1921 baok The Friendly Arctic, the

Canadian scientist explorer Vilhjalinur Stelansson deseribes watch

ing arctic foxes hunt lemmings that were hidden beneath up 1o sis
inches (15 e of snow on Banks Iskand: “Under this snow, tunnel
ing it and fondly believing themselves unobserved, the fommings
wete everywhere. The foxes moved about at a leisurely, elastic trot
Every few minutes I could sce one of them stop, cock his head to one
side, and fisien, Possibly the senses of sight and smell were also
active, but cenainly they gave primarily the inpression of listening.”

Atother times, of course, it is smell — the sense for which mem
bers af the dog family are best kuown — that guides the aretic lox
We know what dogs are capable of: they can detect sone odors at

concentrations one million times smaller than what a human can

detect, and they e also highly adept at distinguishing one odor from

another. Inside the

nasal cavity s a patch of skin kiown as the olfac

tory epithel,

i, where the density of nerve cells is 20 times greater

than it is in humans. The parts of the brain teserved for processing
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This adaptability — the ability to capitalize on varied sources of

nourishuent in whatever form they

y present themselves s

another reason why arctic foxes are able 1o snrvive in such a severe

envitonment. Tndecd, il there's a challenge 1o life in the Arctic cor

parable 1o that of staying warm, i’ finding cnough 1o eat

This may sound surprising. The Arctic, aiter all, is known for its
ountitul wildlife — an acean teeming with walnises, seals and

whales, caribou herds Dlanketing the horizon as far as the eye

)
sce, lemmings crisscrossing the tundra like mush hour commuters,

Clift faces and viver deltas over pouring with migrating birds whose

mmbers often tally into the millions. But the

e selective images,
although mesmerizing on filin, are decciving. The feasts are there.
for sure, bt they are fleeting feasts, appeating only in scattered

locations and for brief periods, like rain in the desert. For every inch

ol precious lile there is mile after mile after mite of nothing but ice,

tock o nutiient paos soil supporting little more than Tichens and

moss. And for every day of feasti

5 therc is a week of hunges

The barren nature of the Atetic relates 10 its low temperatures

more specifically 1o its scarcity of solar energy. n summer the
sun may be up all the time, but it is also abways positioned at an

angle, which results in less solar radiation hitting the ground than

would be the case il it were direaly overhead. In the winter, of

course, there is no sun at all. This adds up 1o very linle annal juice
Tor those photasynthesizing microbes entrusted with the food

chain sustaining task of converting inorganic molecules into

arganic matter. Without these lite giv

g nutrients, proper soils

don't form and plants can't

jow. The Avetic is anc of the planet’s
wost unproductive environments, a problem that only intensifies
the farther north one travels.

Asetic foxes are able to scrarely out a living, barely, in this envi

sonment thanks 10 a very foxlike willi

gness 1o eat almost anything

n't. The list
1

includes crowbeviies and other fruit, seaweed, bumble bees and

sted and sometimes even mnch that ¢

What can be dig

of food items arctic foxes have heen found 1o have caten in the w

ather insects amd their Lavae, mollusks and other shelifish, crabs,
seavnehin fish, scal pups, dozens of species of birds and their eggs,

lemmiings, voles, shrews, arctic hares, and arctic ground squiriels.
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Arctic {oxes have been known 1o eat the placentas of seals amd wal

ruses that have been left hehind after these animals have given

birth on the sea ice. Carrion — the carcasses of reindeer, musk oxen,

waltuses, whales, seals as well as sheep and other livestock that have

been killed by predators or that have died of natwral causes s

another favorite. The feces of the lauger carnivores in their midst are
thought 1o be yet another Source of protein — an unpleasant
thought, but not 10 an animal with no room for pickiness,

Arctic foxes living near humans are also quite fond of garbage
and handouts. Scicatists in Greenland examining the stomach con

tents of those animals that had been illed by trappers have found

a smorgasbord of leftovers. n addition o the usual prey remains,
the rescarchers found partially digested sausage, bacon, bread

French fries, salad, vaisins and corn, as well as

ot-sawell digested

bits of plastic, paper, clothing ¢ al and rope. In the same study

e

one of the rescarchers lost a glove, The next day, various parts of it
were found among the stomach contents of three different foxcs,
No individual fox has access to this entire menu, of course, and

certain items ar

wore important than others. Indeed, most aretic

foxes can be shoehormed into one of two groups: the so-called “lem

mi or other small

g foxes," whose dicts consist largely of lemming,
rodents: and “coastal foxes.” which subsist mainly on seabirds and
the remains of seals and marine mammals

That said, one of the defining characteristics of the arctic food

supply — besides scarcity — is its variability. The sources of protein

that may be available at any given time can vary dramatically over
time -~ from day to day, fron scason 1o season, fron year to year
and even from decade 1o decade. And it can vary just as dramati
cally from one place 1o the next. In west Greenkand, where there are
no rodents or reindecr, arctic foxes i 1o arctic hares and inverte

brates for sustenance. In parts of southern Greenland, their dicts

inchude plenty of fish and shellfish. In Scandinavia, they eat rodents

during the summer and reindeer carcasses in the winter. In western

Svalbard, their major targets are cliffnesting seabirds and their
eggs. i Iecland, if a summer foraging arctic fox can't find an egg or
catchia goose or a duck, it will dine on the masses of maggots among
the mounds of scawced that e rotting along the shoreline. n winter,

these same foxes tam their attentions mainly on prarmigans.
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1 there is another adaptation that vivals this fur in ity useful
ness i getting an arctic fox theough the long winter, it's the animal’s

far. Early research showed that arctic foxes are incredibly lean

during the summer months, with fat accounting for just 6 percent

of their total hody weight, Come winter, however, fully 30 percent
of the animal's weight is due 10 fat. Although much of this is used
10 provide emergency energy reserves throughout the cold months
when food is scace, other rescarch has found that some of it also

functions as it does in animals like seals and polar bears: as an addi

tional form of insulation against heat loss. Either way, the animal’s

body has an amazing ability o flip @ switch in preparation for the

winter. n her recent studics Fuglei provided captive foxes with an
unlimited access to food. She discovered that in summer the ani
wmaks ate all they could but stayed lean, The same amount of food
when consumed in the fall riggered rapid and extensive weight gain.

“The most important adaptation, in ny opinion, is the fur”

says Fuglei. “But the fat is also very important. Arctic loxes have an

Every mcls of an arctic fox
seems modificd for cold
tolerance, including deti
Limbs with veins aud arteries
rewired for maximmn energy
conservation and dense fur
covering the mdersides of
the paws

e
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With the dawn of spring, winter's nasty nip begins to fode — and so

does the need for a full blown winter coat. Here a rather bedraggled
looking arctic fox seeurs o be taking its annaal retarn (0 near wakeduess

it celebratory, if not fustuonable, style
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insulation. To survive the arctic winter out i the open, a femming

would require a fur coat so big and bulky that such a tiny animal
could no longer move.

Nature is full of surpriscs, however, and the arctie fox has evalved
4 coat that seems 10 have transcended these limitations. In their
coldolerance studics at Barrow, Scholander and Irving conducted
another set of experiments it which they compared the insulating
properties of various mammalian furs. After collecting differcent
pelts from local trappers, the researchers stretched samples of each
fur over a frame set next 1o a heat source. By measuring the amount
of heat that passed thraugh to the other side, they were able o show
that arctic fox fur was unsurpassed, providing more cfficient insu-
lation than the furs from such hardy animals as Dall sheep, moose,

polar bears, caribou and wolves.

Although a crude approximation of how the fur would function
on a living animal, the test nonetheless produced results that were
unsurprising. One look and feel of an arctic lox's coat is enough to
convince anyone that here is one of nature’s finest feats of engineer-
ing. The animal’s underfur, the layer of more densely coiled hairs
that provide the bulk of the coat’s insulation fas opposed to the
longer, thicker guard hairs that help protect these mare delicate
hairs}, can be nearly 2.4 inches (6 cmj deep. This plush layer makes
up 70 percent of the fur. By comparison, the fur of a red fox is no
more than 20 percent inderfur. “The depth of the fur is important
but this underfur also makes a big difference,” says Fuglet. “1f you
Told an arctic fox and you Iry to move your finger down to its skin
it's almost impossible because the underfur is so dense

Unlike other foxes the arctic fox also has dense fur covering the
undersides of its paws, an oddity that factored into the famous 18th

century Swedish taxonomist Carl Linnacus naming the species

Alopex fagopus — the Latin phase for harefooted fox {a confusing
analogy until one remembers that hares are also hair footed).

the arctic fox's tail, meanwhile, is a furry marvel

N over-
(luffed stumpy boa that dangles off its rear end like a boat fender
“They actually use their tails as a mattress,” marvels Fuglei. “It's very,
very fluffy and its very, very thick. Its so fantastic. When they go
0 sit down they circle around and around just like a dog and then

tay their tail under themselves so they're almast in 1o contact with

19
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the snow surface. Then they stick their nose under their tail root.”

Seientists who have gone so far as to actually measure the eifects of

this postiure ave found that deey withiu this coil of G the temper
atwre can e 90" F (507 C) warmer than the surrounding air temper
atre. As the biologist Robert Garrott points out: “When they curt
apand tick everything into their fur like that, they might as well be

ina subnivean den

To grow such a fur requires encrgy and nutrients, building
blocks that are in short supply in the Aretic. Not surprisingly, arctic

foxes seem 1o expend only what's needed 10 do the job. Scientists

have noted that aretic foxes living in colder ¢

ons have longer

winter hai

tan those living where conditions are less harsh. On

individual animals, hairs are shorter on the belly and other body
parts not normally in contact with snow or fully exposed 1o the air.

One reason the aretic fox can get away with having fur so finely
suited for winter is the fact it's not an allweather coat. While mast
marnmals must be content with the same hair, scason after scason,
it warm woolen overcoat and a

the arctic fox altermates betwe

whisperlight summer erew cut. Depending on the location, the

change begins somewhere between late March and June, when
aretic loxes can be seen scampering about the tndra trailing
chunks of molting wool and looking like poorly shor sheep. These
farmetly white puffballs eventually turn into wiry, morc foxlike

foxes, predominantly dark brown with white swaths across the

anderbelly and interior leg surfaces. Come September or as late as
December in parts of Russia — tiggered possibly by changes in

sunlight or a

temperatures; scientists aren't sure which - a brand
new winter coat begins 10 grow. By the time it's complete, the fur

will be

o percent deeper than it was during the summer.

“The cont that grows back is not always white. About 5 percent
ol the total aretic fox population have coats that arc a smaky bhie
gray color, both in summer and winter. This depanure from the
more common white is thonght 10 be a more suitable form of cam
ouflage in shoreline areas where rocky terrain remains dark and
snow-(ree during times when the (oxes are honting, and its extent
varics depending on location. n leeland, about 80 percent of the
aretic foxes are bhue foxes. Throughout all of the Canadian Aretic

the species is predominantly white
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THERE WERE MANY PROBLEMS FACING Elisha Kent Kane and his
men when they were stuck in the arctic ice over the course of two
winters, beginning in 1853, The adventurers had ealier set sail
from New York during the spring of that year, headed for the Arctic
in scarch of the lost Sir John Franklin and his crew, and became
trapped by ice somewhere between the northwest coast of
Greenland and Ellesmere Islnd — nearly as far north as anyone

had ever been. In the 22 months they remained icebound, the hap

less scarch team battled long periods of darkness and cold, scurvy,
starvation, marauding polar bears and frostbite. But they also faced

ats. The verr

a challenge one wouldn't suspect on such a trip

having stowed aboard the ship prior to its departure, were eating
and gnawing their way through everything they could get their
teeth on: not only valuable food rations, but also shoes, woalens,
bedding and collections of plant and animal specimens,

The increasingly desperate men tried everything they could
think of to get rid of the pests. According 1o onc of Kane's journals,
they attempted to poison the animals with a concoction of vapors
that included sulfur, burned leather and arsenic. When this didn't
work, they made charcoal, shut all the hatches, scaled up the ship’s

cracks and lit thee stoves below deck in an attempt to fumigate the

pests with carbon dioxide, an elaborate phot that was called off aft

55

Next 1o staying warm the
biggest challenge facing

life in the Arctic is finding
enough to cat. Here an arctic
fox dewonstrates how not
even astretch of icy water
can get in the way of a
tuangry belly and the search
Jor food.
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Compared 1o lund, the arciic
marine ecosystem s teenting
with life. Above, a herd of

walruses turns the Arctic

Ocean into a frothy cautdron.

Hetow, o mother harp seal
mrses hier wewborn pup,

ARCTIC FOX

the ship caught tire and the expedition’s chef nearly sulfocated. A
year ater the sats had become so bothersanie that everything it
could e litted was hauled out onta the ice and banicaded behind
ivon sheathing, Members of the crew spent endiess hours hunting
vats with bow and arrow, making rat soup with the resahs

1is all i vain,” wrote Kane in his journal. “They are v

5
where alieady, under the stove, i the stewand’s fackers, in our cush
fous, about our beds. 11 1 was asked what, after dorkness and cold
and scurvy, are the three hesetting curses of our Ar
should say RATS, RATS, RATS. A mother rar bit my

bone fast Frida

tic sojounn, |

inger 10 the

as 1 was intruding my hand into a hear skin

mitten.” When Rhina, a ferocions sled dog that had established its
bravery in a recent encounter with a polar bear, was put in among
the rodents, the overmatched canine had © be retrieved “yelping
and vanquished” after having been bitten and harassed.

Kane and his men can be forgiven for nat realizing right away

that just beyond their wooden walls roamed what, under the circam

stances, may have been the best solution to their problem: the highly

resonrcetul, usually d

sperate and always fearless arctic fox. Imagine

it Kane and his men had come up with the idea of catching and

unlcashing these winterstarved camivores onto the pests brlow
That's exactly what one of the crew, William Godfrey, eventually
didl. Having captured a fox in a trap on the nearby ice, Godfiey pro

ceeded to tame the otherwise completely wild ar

mal by feeding it

table seraps. He wamed his new foun-legged friend Jack, When later

seleased below deck, the rapacious fox inflicted a reign of terror that
only an animal used 10 feast-and famine food supplies could unicash.
As Godlrey later wrote: Jack “killed more of the long-tailed rascals in
hall an hour than the fumigation aforesaid did in two days.”

Such is the arctic |

s countenance when it comes 1o procuring

foud. 10 s a proficient hunter, yes. Bat more than that, it

resource
ful and adaptable. In this case, here was an animat that was able to
adapt alwost immediately 1o catching animals it had never seen
before (wild rats are not found in the Arctic), and doing so in a for
cign envitonment — the hull of a ship — it had fikely also never
encountered. 1 it was under any stress from being so rudely
scooped up and plunked down in this new warld by a bunch of
caoking

st mammals, it clearly wasn't thrown off its appetitc.
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put this Laton duti

enormons capacity for storing food. The

autumn and itis very important during the winter. In periods when

they do ot find food, they can use their body stores of fat. Arctic
foxes are trapped for their fur on Svalbard <o 1 get 10 see all these
carcasses from foxes that have been trapped during the winter
Some of them are as fat as anything — they look like fat liule pigs.
Some arc as thin as there beirig no fat leftat all. The fatones are the
lucky ones. They'te the ones that have found a reindeer carcass or

and have been able to tive on that.”

somethin,

Fuglei’s experiences have led her to believe thay, when it comes

tight down o it, the cold is simply not an issue for arctic foxes. They
ate so well adapted, sueh supreme encrgy-conserving machines, that
even the worst of conditions simply don't matier

This hit home when Fuglei set ont 10 determine the exient 1o

which the arctic fox body is equipped for handling the types of

stresstul conditions one would expect from cold and hunger. In par

ticular, she performed some experiments that allowed her to inves

ligate the complex interplay of heat toss, food intake and cncrgy
usage that governs a body's ability to both function and maintain a
constant body tenmperature. I her experiments, she measured how
the animals responded t low levels of food under both summer
and winter conditions. Although there were no abvions changes

under wary temperatures, Fulgei found that the animals esponded

1o a shortage of foad in the winter by shilting downward hoth their

normal metabolic rate and their normal body temperatures. Such an
waptation would lessen the amount of encrgy and, thus, the
amount of food that arctic foxes would need o stay warm, in effect
partially wimicking the effects of hibernation while allowing the
animals 10 remain active cnough ta search for food

But what really surprised her was the fact the response 10
hunger was nowhere near as dramatic as it's been found 1o be in

ding

rats and other animals, This f

tiggests o her that aretic foxes

cal mechanisms for dealing with

might not have the physiol
extreme energy crises because they don't face such erises. They're
simply 100 goad at coping with the cold. “I found this © be quite
surprising " she says. “Maybe they don't suffer, Maybe as long as the

arctic fox has somcthing to cat, it doesn't sutter from the cold at alk”
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1990, including four years dur

g which she lived year rownd on the

remote island of Spitsbergen in the Svalbard Arclipelago. “You

wouldir't expect sucl a small animal to be that far noth in such
extreme conditions,” says Fuglei from her lab in Tromso, "And they
are very small. You can easily reach around an arctic fox’s neck with
one hand using your thumb and one of your fingers.”

How, then, does the arctic tox do it?

For one thing, it's built for the cold. Nature, in its indefatigable
way, has tinely tned almost every aspect of the arctic fox’s physiol
ogy 1o meel the animal’s primary concern of conserving heat

cnergy. Take, for example, the animal's shape. Another well known

rule in biology, known as Allen’s Rule alter American zoologist Joel
Allen, states that warm blooded animals living in colder environ
. This

redutces overall surface area, cutting down on heat loss. In the artic

ments tend to have shorter limbs and more compact bodie

fox this compactn

is particularly evident in the nature of its
head. While most other foxes are known for their sharply pointed
snouts and billboard like awral appendages, arctic foses are distine

tively short eared

d comparatively flat faced
Another adaptation to life in the extreme cold is the arctic fox’s

renovated circulatory systent. Veins and arteries taveli

@ through
out the animal’s extiemities are situated doser ogether than they arce
i most other animals. This arrangement, which can also be scen in
the circulatory systen of caribou, conserves the blood’s warmth by
transterring heat energy between the out going arteries and the in
coming veins before it can escape through the outer extrenities.
Rather than heat the whole house, the arctic fox essentially closes the
door on those arcas that can withstand a lower blood temperature.

Similarly, the animal is able to respond 10 the cold by shrink

ing the size of the blood vessels that extend into its skin. This

response has the effect of reducing the overall blood flow to the
outer surface of the body, further controlling the rate of heat loss,
The paws in particular can be maintained just above the point at
whicl they would succumb 1o Irostbite, well below the animal’s

core body temperature.

As innpressive as these adaptations are, it is the arctic fox’s mar

velous fur that stands out as the animal's greatest defense against the

extrenie cold. As insulators, both fur and feathers work by trapping
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) the move in winter, an
arctic fox shows off one of
the reasons it can withstand
temperatures that would
quickly kill most other
species — a fur coat that
stands as one of watire’s

i

greatest feats of en

ieering

warm air nest to the skin. This lowers the temperature gradient

between the surface of the skin and its surroundings, slowing the

rate at which heat dissipates. Subtle differences in the nature of

these materials — in the shape, kength, structure and density of
individual hairs and feathers  can have a dramatic effect on their
insulation capabilities. Animals can also control the amount of air

trapped next to the skin, thereby regulating heat retention to match

daily and seasonal changes in climate

In their overall design and efficiency, feathers represent
nature’s greatest achievement in this regard, They trap the most air
in the least amount of material, This is partly why small-hodied

birds such as ptanmigans and snow buntings can survive yearround

in the Arctic. s why humans fill their comforters with down. By

comparison, the design of mammalian fur requires a greater i

put
of hiolagical building blocks 10 achieve the same amount of insila
tion. This is another advantage for large bodied mammals in the
north: woolly thinos and polar bears are big and strong enough 10

carry around the amount of hair (and fat) required for the necessary
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Butan arctic fox i the dead of an arctic winter is up against the

worst of all odds, For one thi

the temperature gradient it nuist

overcome i order 1o naintain @ constant bhody temperature — the

difference between the temperatne ol its blood and that of the sur

sounding ain - is obviously extieme, as great as 150°F (100°C)

smber of factors, meanwhile, add to the dallenge of overcoming
Wiis gradient. One s the barren cnviranment, which provides liule

in the way of Tood. Anather is the arcti

fox's nature, which seems

w0 preclude any form of behavior that might make life casier — no

hibernation, no migeation to warmer climates, not even an inclina
tion toward sociability, which allows animals such as musk oxen
and aretic hates 1o conserve heat by huddling together in groups.
Finally this is one species that is just asking for thermoregulatory
trouble because of its size. Arctic foxes are tiny. Weighing about

7.7 pounds (3.5 kg

during adutthood, they're not as small as fennec
foxes or even swifl foxes, but they're by far the smallest undra
mammals living out in the open during the winter feven arctic
hares weigh 50 percent more). Why is this a problem? A gencral
rule in biology holds that a larger animal has an casier time in the
cold becausce its higget body has a smaller surface area relative to its
overall mass. Heat simply docsn't leave a bulky mass as quickly as

itdoes a smaller one. Th

tendency is thought 1o be the reason why

i

some species animals are generally larger in size the farther north
they live. 1t woukd also explain why the vast majority of mammals
that have lived on the tundra throughout the ice ages — from musk

oxen to mammoths — have been arge-bodied animals. Animals the

size of rodents are simply ton small to survive out in the open.
Given these constraints, one gets the sense the arctic lox is a bio

logical accomplishment straining the outer limits of what's physi

cally possible. This is climbing Mount Everest without oxygen. This
is pushing aninal life as far as it can go.
One person wha finds this achievement particularly remarkable

is Lva Fuglei, who studies ecophysiology — a subdiscipline of biol

ogy that seeks to understand the interplay between animal physiol
the Are

s professional interests lies in under

ogy and ecology — at the Norwegian Polar nstitute

ic

city of Tromso. One of Fugle

standing the physical adaptations that organisms rely an 1o survive

in their environments. She

been studying the arctic Tox sinee
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THE ARCTIC

form of occ:

, FIRST AND FOREMOST, 15 COLD. This can take the

snal snaps during which the temperature can plunge as

low as 90" F (67" C), as has happened on at least a couple of occa

sions in central Siberia. But just as s

ignilicantly for arctic birds and
mammals, it can also manifest itsel as a less harsh but more relentloss
form of torture — periods of weeks or even months when the ther

mometer remains constantly at —4o"t (40" C) or helow. By compar

ison, life inside a refrigerator freczer would be a balmy vacation.

During the carly years of Arctic exploration, icecbound adventur
crs trapped for the winter in what is now the Canadian high Arctic
were amazed by the near constant presence of the arctic fox. While

other species had either migrated or gone into hibernation or d

mancy — sa

for the polar bear, a few scabirds and the occasional
aretic woll — these tiny, curious animals kept busily going about
their duties, seemingly impervious o the brutal conditions.

Not until the late 1940s did scientists come 1o realize just how
well adapted these creatures were to the extrente cold. That's when
the US

ament, fearful of the risc of the Soviet Union, began

pouring money into all manner of scientific rescarch pertaining 1o

life in the cold. As part of this effort, the U.S Navy established the
Arctic Research Laboratory in Barrow, Alaska, and in 1947 hired two

re

waed animal physiologists — Per Scholander, a Norwegian,

n

From the tips of its cars t0
the pads of its feet, the arctic
fox is buil for the cold.
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Front these results, Scholander and Trving determined that the
aretic fox s a lower itical wnperatae of about —jo”F ( 40°C);
in other words, itis virttoally indestructible in the tace of any
weather nature can muster. In describing the experiments the 1wo
tesearchers noted that by doubling its metibolism, the arctic fox
should be able 1o survive temperaties of 184 F (120 C). "1 takes
ouly 457 percent inerease i heat production.” they added, “to sus
tain it in the coldest temperatures recorded on Earth, somewhere
P
wetabolism to stay warm when temperatures near -9°F (-13°C}

near 94 F (-70°C). ¢ the

Red foxes, by con

son, must increa

Sin decades after the Barrow studies, scientists continuae 1o

tic fox's cold wolerance with awe. Because of the chal

vegard the
lenges associated with studying these animals in the winter -

imagine do

2 tickdwork in the Aretic in fanuary — much remains
unknown about the aretic fox's daily habits. 1t s gencratly believed

these a

nals occasionally spend briel periods waiting out the
worst storms by curling into a tight ball, or retreating into a tempo

vary den or lair dug

(0 the snow. For the most part, however,
they'te ont there in the open, braving conditions that would kit

most other animals in hours, il not minute

What inspires the wonder is the degree to which the aretic fox's

winler existence seemi

gy challenges the laws of physics. Consider
what's known about thermodynamics: heat has a natural tendency
10 flow from a warm substrate 10 a cooler one. A hot cup of cotfee
iransterred from the surface

cools hecanse its inherent heat is bei

at the lquid into the ais tn animals, much the same thing happens
actoss the skin whenever body temperature exceeds ambient ait
L As

loss.

temperature — which s 1o say. most of the time in most place:

the temperature gradient increases, so does the rate of h

Part of the essenee of being warm blooded is, of course, having
the biological equipment necessary for connterbatancing such
forces. Birds and mammals use fat plus either feathers or fur as a
bufler zone between their warm body cores and the outside a

They're also heavily armed with strategics for gencrating extra
body heat when needed. Such strategies include eating more,
moving more, using up energy reserves fram previous meals,
changing the chemical composition of the blood, and, as men

tioned, shivering.
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and the American Lanrence hiving - to head 1he facility and 1o con
duct vesearch into how aninals deal with the cold.

One of the duo’s first projects involved obscrving and measur

g the metabolic rate of different animals under a vange of con
tralled temperatures. The aim was W identify how muieh cold these
species could tolerate before they resarted o shivering o maintain

their normal body te

iperatures — a physiological benchmark
Known as the lower eritical temperature. n addition to testing arctic
animals, Scholander and Iving also studicd warm weather specics
atasecond US. government facility, in Panama

Not surprisingly, lower critical temperatures were highest

nong
the tropical species. Indeed, all the animals began shivering when sub
jected 1o temperatures that were only a few degrees below that of the

arabient ait tempes

atures, which usually hovercd around 82°F (28°C).
The hardiest of the warm-climate specics studied proved 1o be the
raccoonrlike coati, which recorded a lower critical temperature of 68 F
(20°C). What's more, the response aniong these animals (o moderate
temperature diops was also clearly a shorttern emergency survival

mode. To maintain its hody temperature when the air temperature

was around 68° F {20°C), the twortoed sloth — a nocturnal animal with
faitly thick fur by tropical standards — had 0 increase its metabolism
by 100 percent, an intensification of the nternal fumaces that in the
wild coull be maintained only thiough nonstop cating.

Back in Alaska, the temperate and polar species proved 1o be
much hardier. Weasels began increasing their metabolic rate when
air temperature approached 66°F (19°CJ. Lemmings, the tundra’s
most common rodent, registered a lower critical temperature of

around 537 F (12°C). Arctic ground squirrels, lamous hibernators of

the low Arctic, were even more tolerant of

: cold, holding a stable

metabolic rate down to around 46°F {8 CJ. The polar bear cubs were
good down 10 32 F (0°C}.
As for the arctic fox, Scholander and Trving found themselves

up against an unespected problem. As they gradually subjected

these animals 10 lower and lower temperatures — repeating the

same experiment in steps all the way 10 -22°F (-30°C) — they saw

1o signs of cold stress. Finally they could only throw up their hands:
the equipment they were using couldn't make their simulated envi

tonment any colder
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Undaunted and stilt curious, the two convinced the U.S. Navy to
have two arctic foxes flown to Washington, D.C.. where the Naval

Research Laboratory operated a more sophisticated cold-weather

chamber, one that was capable of mimicking any temperatme on
Earth. I a paper that later appeared in the scientific journal

Biological Bulletin. the researchers describe in detail how one of the

animals responded 1o this even more chatlenging test. For two

hours at ~58°F (-50°C), it remained completely imfazed. During
this time the fox lay down and went to steep, its hody temperature
remaining steady the entize time., At -76°F (-60"C}, it again weat 1o
sleep with no change in body temperature, this time for one hour
and 45 minutes. At -94°F (70" C), the animal finally showed signs
of cold stress. 1t spent the first half hour licking its fect before curl

an o shive

g up and falling asleep. After an hour it beg AUz

(-80"C) it began (o shiver after five minutes hut showed no diop in

body temperature during the onc-hour test

No anie kinew exactly how
tngh arctic foxes were until
the 10405, when rescarchrs
put then into a cold room
and turned the temperature
down to 112" F
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that secks shelter in a den dur

1 the day, the swift fox is not overly
adapted for life at high emperatures. Indeed, in the northern parts
of thei

range, modern swift foxes have faced winter temperatures

every bit as severe as those encountered in the Arclic.

From what rescarchiers know about the evolution of other polar

species, there seems 1o be a pattern of evolution in which specics
living in the biologically rich temperate zone give risc to animals
that are more specialized for survival in the more extreme Arctic. Polar

bears, for instance, are thought 10 have evolved fr

m anorthern pop-
ulation of brown bears that kearned to hunt scals out an the sea icc. As
for the rapid evolution and widespread dispersal, one must remember
that the aretic fox is no ordinary species when it comes to both repro
ductive efficiency and wanderlust. Rapid genetic change and rapid
‘migration would both appear to be well within the species’ capabifities

“The cold period we're in right now, the Quaternary Period, is

when most of the Arctic species evolved and they all seem 0 have

evolved from temperate species,” says Dalén. “They're all quite
young. So it’'s assumed il’s the same for the arctic fox. 1 buy that
And if that were true then the arctic fox would have cvolved in
North America” Dalén adds, however, that there is no solid proof
cither way. “Anything is possible

In the end, the question of when the arct

fox acquired the
skills 1o nhabit o

c of the fiercest environments on the planet is

incidental. The real question is, how?

Scientists are unsure exactly
how long arctic foxes have
roamed the frozen tundra.
As anisal species go, how-
ever, it is one of the Farth's

newcomers
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AS THE NEW LANDSCAPES OF THE northern hemisplicre enierged in

onse to global cooling, evolution gave risc 1o ali manner of strange

beasts that werc capable of surviving in the extreme cold. Perhaps

the most famous is the enormously tusked woolly mammeth, a rel

ative of the elephant that had a coat of dense shaggy hair and a thick
layer of blubber. Estimated to have weighed over six tons and stood

11 feet (3.4 m) tall at the shoulders, it would have been comparable

insize 1o the Alrican clephant, the largest land mammal alive today.

Alongside the mammoth there was also the woolly rhinoceros,
a massive, 11-foot Jong (3.4 mj relative of modern dhinos that abo
depended on a heavy coat and a thick layer of fat for warmth, and

the giant short laced bear, possibly the largest bear that ever Tived

and a ferocious predator that is thought 1o have hunted prey as
large as bison and clk. Other predators inchuded saber toothed cats,

Tions and dire wolves, the largest wolf ever to have fived. Into this

mix there also arose more recently those animals that make up the
Arctic’s meager modenn-day megalauna — the caribou, the musk ox
and the polar bear

And there was Alope lagopus — the arctic fo

Scientists aren't sure exactly when this seemingly outof place

scavenger first made its way into a world so dominated by thundering

hooves. Arctic fox bone fragments from the Pleistocene epach are

35

u once dainty and feisty,
the arctic fox seems oddly
alone in an ecosysiem better
Kanown for its belemoths.
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few and lar between, and the ones that do exist are difficult o date

with any degree of aceuracy. The oldest confirmed actic fox hone is

believed 10 be 200,000 years old. There aie otlier bones that may be

400,000 years old, bt whether they belonged to an arctic fox o some
other fox rerains under debate.“1ts still an open question,” says Love
Dalén, a Swedish biologist who lias been using genetics in an attempt
1o understand the evolution of the aretic fox. “Right now the best
estimate s that arctic foxes emerged somewhere between 200,000
andt 400,000 years ago, presumably, during one of the Iee Ages”
For many years tescarchers believed the species arose in Europe,

basi

¢ this conclusion on the location of those 200,000 yearold fos
sils. Since the early 1980, however, genetic comparisons between dif
ferent fox species have revealed some surprising results. For example,
research done by Robert Wayne at the University of Califomia at Los

Angeles has found that the arctic fox, despite its unique appearance

and adaptations, is actually much more closely related to other foxes

than had previously been thought. Its closest living relative, accordt

ing 1o the genctic studies, is the North American swift fo

that arctic foxes

“The result suggests one of two scenarios. One
gave rise to swifl foxes, an evolutionary sequence that would
depend on the arctic fox being much older than the fossil record
currently indicates. The second possibility is that swift foxes gave

tise to aretic foxes, likely during the height of a period of glaciation

when tundra forming to the south of the icc sheets may have met
the grassland habitat of the swift fox

On the one hand, the latter scenario could hardly seem more
inplausible. Swift foxes, after all live on the arid, sun baked prairics
and open desert, where temperatures can top 120°F (49" C). It's hard
10 imagine a greater environmental leap from this environment to
the frozen tundra. To have acquired over the course of a fow him
dred thousand years all the adaptations necessary for survival in
such an extreme environment suggests a rapid rate of evolution.
And for the nascent species to have so rapidly conquered such a
targe circumpolar territory seems equally mystifying.

Inother ways. however, this scenario works. As one of the snialt
est foxes, the swift fox can survive on very fittle food, a trait that
would have helped its ancestors gradually stray farther and farther
into the biolagically barren wndra. And being a noctnrnal hunter
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about 35 million years ago began to generate the ice sheets that have

covered Antarctica to this day. This massive buildup of ice and snow

further decreased the Earth's ability to retain solar encrgy

But there may have been more 1o the cooling process ihan plate

tectonics. Recently scientists have uncovered evidence that sea ice
may have formed in the Arctic concomitantly with the Antarctic
freeze, rather than much mare recently as had previously heen
thought. This suggests the cooling of the Earth was instead the prod-
uet of a more global phenomenon, namely falling carbon dioxide
Tevels that would have reduced the atmosphere’s ability to retain heat

in the reverse of what's thought 1o be causing global warning today.

By four million years ago the Arctic had undergone dramatic
changes since the days when it was a haven for dinosaurs, but it was
still far from a barren wasteland. In 2003, paleontologists Richard
Tedford of the American Museum of Natural History in New York
and Richard Harington of the Canadian Museum of Nature in
Ottawa reported on the excavation of an ancient beaver pond in a
peat deposit on Ellesmere Island, the most northerly landmass in
the Canadian Arctic Archipelago and today largely covered by gla
cialice. From their analysis of the site, the two scientists determined
the pond was built between four and five willion years ago when
temperatures on Ellesmere were still considerably warmer than
i

at the time, with

y arc today. The area would have been moi

open forests dominated by larch trees, extensive grassy arcas and

soils. rich insect life. In addition to the beavers {animals

supporting

about two-thirds the size of the modem form and a lorerumer o

the now-extinet giant beavers). the vegetation provided food for rab

bits, a species of three toed horse and a miniature, antlerless deer

Predators included a large ancestral wolverine, a lisher, an extinet

badger, an ancestor of the black bear and a small torerunner of the
wolt. The: freshwater ponds, meanwhile, supported perchlike fish,
ollusks.

But the end of the Arctic’s tenure as « relative paradise for life

scaup ducks and

was near. By 3.2 mittion ycars ago ice sheets were forming on
Greenland. The centers ol both North America and Furasia had

become drier and colder, with for

sts giving way 1o grassland
steppe, tindra and polar desert. The first permafiost is thought to

have formed 2.4 million years ago. As the Pleistocene epoch g

ot

29
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under way 18 million years ago, glacicrs hegan advancing and
retreating [ront mountain chains, sometinies burying hatt the north
e hemisphere under slabs of ice up o two miles (3.3 km) thick
“The lee Age had arrived

For plants and animals, the extreme cold of the Eartls recent
past has been no small problem. Life is universally geared for max-
imum performance under tropical conditions, which means plenty
of solar energy and the presence of water. These are the conditions
under which the chemical reactions of cells and tissues work at their
fastest speed. Lower the thermormeter, and they start to slow. Lower
it below 32°F o' C), and the effect is deadly: Cells are delicate water
filled sacs, after all. Frecze them,

nd the resulting ice crystals
skewer fragile inwacellular organelles beyond repair. Another prob.
lem is the double layer of fatty lipids that is a fundamental part of
all cell membranes. At body temperature, they're essentially liquid.
As the temperature drops they gel, restricting the movement of fons
and molecules in and out of the cell,

Some plants, microorganisms and even the rare animal like the
wood frog have taken great evolutionary strides toward being able
to lend olf the elfects of the cold. In most cases, however, the
approach is a form of cryopreservation, a strategy that entails put-
ting all physical function on hold until the warmth returns. If this
had been nature’s only solution to life in the cold, winters would
have been very quiet times indeed.

Fortunately, it wasn't. As the ends of the Earth were cooling, in
fact, evolution was already well on its way toward crafting a unique

biological solution to life’s dilemma vis-a-vis the extreme cold. 1t

was a solution that provided organisms with the ability not only to
withstand freezing temperatures, but to function in them as well
The secret was thermoregulation — the ability to generate one’s
own licat

Allof the non-aquatic animals that have evolved a capacity for
surviving the polar winter are either birds or mammals, which
means they are all warm blooded. The term is misleading, however,
because it implies that cold-blooded animals — reptiles and amphib-
fans, for example — can function better at lower body tempera-
tres, This is not true. All animals consist of cells that work best

under roughly the same temperatures — a reflection of their
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INTO THE COLD

TiE ARCTIC IS OFTEN VIEWED AS a timeless place. Although many

of the Earth’s habitats have been transformed over the course of a

nch

luman generation, the Arctic has remained largely « god — a
fixcd and familiar landscape of ice and snow and permafrost. In
fact, the Arctic is one of the most dynamic regions on the planct. 1t

is the place where climate change is felt first and most dramatically.

Indeed, not long ago the Arctic was a very different place.

Scientists have been aware of this fact since the late 1800s, fol

g the discove

lowing

y of tropical plant fossils on the island of
Spitsbergen, in the Svalbard Archipelago north of Norway. But the

full extent of the Arctic’s former life has been revealed only more

recently. During the past 20 years, for instance, rescarchers working
on the north slope of Alaska have uncarthed a rich fossil trove of

both meat- and plant-cating d

osaurs that are thought 1o have
flourished there 7o million years ago, when the Alaskan landmass
was toughly as far north as it is tday. Pollen and fossil plant
temains suggest these large animals lived among a mixed forest
with an undeistary of flowering plants, ferns and cycads, ancient
seed producers that are today commonly viewed as the archetypal
plants of the 1ropics.

Evidence from other Arctic locations paints a simikar picture. In

1996, North American paleontologists working on Axcl Heiberg

27

Evincing an aura of aniiq
uity, the arctic fox and its
frozen habitat are in fuct
relatively new features to
the face of the Earth,
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Island in the high Canadian Avctic discovered despite bein

mpeded by sommer snowstorms— the go million yearokd fos

silized vemains of an e

like

It foot long (2.4 ), semi aquatic, aocodile

cptile knownn as a champrosaur. In 2003, while on a fossil-huning
expedition 1o a site on Bylat Island in the Canadian Aretic, paleon
Wlogist Hans Larsson from MeGill University's Redpath Musean in
Montreal discovercd bones and teeth from a Tyrannosaurus like

dinosaur that lived in the Arctic about 75 million years ago. On an

expedition to Melvilke Island in 2006, Larsson’s tean was able to pro
vide o picture of what Tife in the Aretic Ocean may have been like

about 120 miillion years ago. The researchers uncovered fossils from

what appear 1o be three different Kinds of plesiosaurs, large aquatic,
meat eating reptiles with long, Loch Ness Monster: type necks,

As ot as itmust have been during the time span covered by
these finds, things were destined to become even hotter, Recent core
samples taken Trom the seabed beneath the polar ice cap suggest
that about 55 million years ago the surface temperatures of the
Arctic Ocean exceeded a balmy 73°F (23°C) - not unlike a June day
in the coastal waters of the French Riviera

But then the coaling began

The transformation of the Aycti

from near-tropical Eden to
frozen wastetand was initiated, acconding 1o one leading theory,
Jargely by the elfects of continental drilt, The past 55 million years
have witnessed extensive mountain buikding on the continents,
including the rise of both the Rocky Mountains and the Himatayas.
These changes o the world’s topography altered global weather pat
terns in @ way that brought colder aiv and more snow to North

America, Europe and Asia. The incieased snow cover, meanwhile,

accelerated the cooling by changing the Eartly's albedo, which is the
measurement of how much sunlight is vetained rather than reflected
back into space

According 1o this same theory. continental drift contributed
further 10 the cooling of the poles by edirecting the flow of ocean

currents, When both South America and Australia had broken away

Trom Antarctica, for example, a circular cunent of water began
Hlowing around the latier. This had the effect of deflecting south

wardly tlowing waters, which isolated Amaretica from the warmir

infiences of topical currents. The result was a deep freeze that
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response 1o a cooling dlimate, but because it gave animals the

advantage of greater speed and endurance. Reptiles when warm can

move rapidly, but only for short periods. In contrast, the faster

metabolism in birds and manimals provides these animals with

unparalleled oxygen fueled mobility. Another theary holds that
homcothermy gave a boost to the first mammals by enabling them

to hunt insects in the coot of the night white their cold-blooded com-

petitors slept. Either way, the evolut

1 of such a sophisticated ther
morcgulatory system paved the way for mammals and birds 10 go

where no reptiles or amphibians had ever gone before.

The peaceful repose of an
aretic fox in winter niakes

it easv 1o forget that life
depends on heat for survival.
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common ancestry. As a result, all animals need warm blood. What sep

arates warm- from cold-blooded animals is the way they man:

ie
their heat.

In a warmer world, of course, warming onc’s blood wasi't a
problem. Like most of today's lizards, carly life forms were able to
- And

raise their body temperatures simply by basking in the su

although this can be quite effective — lizards have body tempera

tres s

milar to mammals, and they are capable of short bursis ol
high energy activity — it is also limiting, Most cold-blooded ani

mals are active only in the daytinie. And as anyone who has ever

seen a salamander on a coal day knows, the absence of warmith
leads 1o semi-paralysis. Tn such a state these animals can basely
mave, let alone escape or defend themselves from predators,
Indeed, an alligator can'teven digest its food it its body temperature

falls 100 low. As a result, reptiles and amphibians don't move unless

necessary; and often when they do, it's as if in slow mation

Some of these so called cold blooded animals have evolved ways
to generate their own heat. Certain inseets, snakes, sharks and tuna
can raise thei body temperatures above that of their suroundings
usually by harnessing heat generated by muscle activity. The draw
back of this approach to internal heat production, termed
endathermy, is that unless the animal is able © bask in the sun, it
must keep moving in order 1o stay warm.

Birds and mammals are alsa endothermic, but they ve managed

w push thermaregulation to an even higher level. For one thing

they've evolved an ability 1o take advantage of what could be seen

as an imperfection in the fundaniental energy processing system
that drives all animal life. During metabolism, a cell's mitochondria

converl food to stored energy in the fornn of a molecule know

as

adenosine triphosphate, or ATP. However, more than hall of this

h the

nergy is lost in the farm of heat. Birds and mammals, throug
evolution of fur, feathers and fat, are able 10 usc this heat 10 keep
their body temperatures ata more ar less canstant level. Mammals
are also much more efficient at generating heat than are their cold

blooded counterparts. Studlies have shown that mammalian vital

organs in particular have celis packed with a higher density of mito

chondria compared with reptilian cells. This means that cven at
rest, mammalian br

ins, hearts, livers, kidneys and intestines are
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fnetioning as full time foraees, Ths ability 1o gencrate heat and

saintain a constant body temperatiee independent of sunounding
wenperanres is known as honothermy.

The advantages of such a system are clear, and from an evoly

tonary perspective theyie considered W have been revolutionary.
By being able 1o hnction aptimally regardiess of the weather, ani

wals were free W inliabit a wider tange of ccological niches, The

Dyperactive metabolisn also gave them greater speed, agility and

the abifity 1o maintain activity for longer periads. And having body
temperatures continuaily set at ideal levels helped maximize the
biochemical activity of the central nervous system, which supported

seater brain power and seasory capabilities.

Of comse, there are costs associated with such a hyper animated
existence. While repiles are fighting against being too cold, mam
mals must deal with the problent of being too hot. Sweating and

panting (think of a dog on a hot day) are wo traits mamnmals have

acquired to help them prevent overheating. However, il it’s too hot,
homeothermic animals — particutarly large mammals exposed to

the sum — have no option other than waiting out the heat of the day

nactive

y remaining

. preferably someshere in the shade.

But an even bigger problem assaciated with operating anc’s
own private furace is the need o constantly feed it with fucl -

need that goes up as air tempers

res go down. Studies have shown
that mammnals must eat betseen six and ten times more than rep

tiles i order o maintain a similar body temperature. Since cold

blooded animals let their internal temperatures fall with their

surroundings, this disparity in fuel intake intensifies the colder it

gets. On average, according W author Nick Lanc, a manmal uscs 30
times more energy o stay alive than does an equivalent reptite. To
put it another way, the reptile can survive for a month on what a
comparatively sized mammal needs every day

|

weth and digestive systens. These help cnsure that when they eat

Not coincidentally, mammals have evolv

bly specialized

something, every available nutrient is utilized. They've also evolved

fat and fur W conserve their hardwon energy gains. In freeing

themselves from a dependency on warm surrou

dings, lowever,
they've tied themselves 1o a need for a regular supply of lood

Sunprisingly, homcothenmy s thought 10 have evolved not in
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place at the right time. As the first true dogs were invading the
steppes and prities of the workd, the world was growing colder

his clhiange in elimate had the effectof reducing the amount of rain

that fell on the continental interiors. As 4 tesult, ever increasing
amounts of forested land underwent a gradual ransformation into

grassland and even dese

- About nine million years ago the stage

was set for the diversilication of the |

anch of the Canidac fanily,

whose members include wolves and loxes.

Both ol these lineages eventally emerged and thrived for differ

ent reasons, The wolves and their kin evolved into predators whose:

They

diets increasingly focused onanimal flesh and bone

cquired
larger budics and bigger snouts. Their legs gained even more strength
for long distance chases. To more efficiently bring down even larger

prey, some perfected the ability o hunt in packs. One of the specie

toeme

e from this radiation was the dire wolf, a live oot fong (1.5 m)
beast that went extinet about 10,000 years ago. Another was the gray
wolt, a species that reigned as one of the most successful camivores
ap until a century ago, when expanding human populations greatly
seduced its numbers through hunting and the alieration of habitat

Foxes, meanwhile, represent an evolutionary parados. In one

sense they are true members of the dog family. They are built for

vunning. They prefer open spaces to forests. They display key dog-
like body characteristics, including a long snout and keen sense of
smell. And both fossil comparisons and genetic analyses clearly
show their telatedness within the dog family. In another sense, as
the biologist J. David Henry has nated from careful observations of

red fox behay

o1, these animals are in many ways more cat than dog

Like cats, most foxes have highly sensitive whiskers on their muz-

Zles and wrists; lighte e bodics; and partially retractable

more agi

claws. And although they engage in doglike chases with prey such
as rabbits, these smaller predators are also highly adept at staiking

and pouncin

g Indeed, like cats they have solt toe pads and hair

between their toes, thought 1o be adaptations for sneaking up on
rodents, and pointier, catlike canine teeth Tor efficient killing Like
wany cats, loxes have atso evolved the ability 1o hunt ar night. and
they possess catlike eye features in order 10 do so.

One explana

n for this peculiar asse

ablage of taits is that it's

an example of nature coming up with conmon solutions 10





OEBPS/page-0028.jpg
common probiems. Another theory, one first proposed by Henry, is
that the fox’s catlike features were inherited Trom an ancestor that
lived before the catdog split

Lither way, the result is a modernday success story. With its

by uscful combination of dog and catlike leatures, the carly red

fox-like foxes spread throughout Asia, Eutope, Atrica and eventually
North America, Their small size, versatile dicts, varied hanting tech
niques and adaptability enabled them 1o cat almost anything and
live atmost anywhere, Gradnally they infiltrated sonme of the harsh

est, driest and most barten habitats that could be found anywher

in some cases habitats where no other mammalian predator could

survive. At the same time, the red fox has taken over hom the

tay
woll as the most common and widely spread of all camivores.

But the story docsi't end there. Just as the first loxes were vadi
ating into new forms and spreading throughout the world, great
char

< were simultaneously taking place on the planet. The Earth
|

including extreme habitats that put this most adaptable camivore

was growing dramatically colder. As a result, new habitats ciner

— all of lite, for that matter — 10 perhaps its toughest challenge yet

Like all foses, the arctic fox
is @ combination of doglike
robustness and catlike grace.
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Chapter 1
RISE OF THE CATLIKE DOGS

TRY TO IMAGINE A BAD DAY in January on the polar ice cap. 1t is
dark — not pitch dark because the absence of shadows means that

tars and

even in the perpetual arctic night there is light from the

sniow, but dark nonctheless. The temperature s 50 below and & strong

wind s blowing icc erystals across the flat mdscape. Somewhere
an arctic fox has taken a time-out from s always desperate search
for food. 1t sits down on the leeward side of a gently sloping mound

and curls itself into a tight batl its nose tucked under its portable

insulator of a tail. Then it waits. The storm may last two or threc
days, but it will pass.

To the mind of someone steeped in the babmy comfort of the
temperate zone, there is almost nothing about such a seenario that
is fathomable — ot the land, not the climate and certainly not any
creature that could endure such conditions. And yet there is also

much about the arctic fox that is familiar. 1t is, alter all, a fox. As

such, it belongs to a family of animals that has long figurcd promi
nently in human culture.

1t's an ambiguous relationship 1o be sure. On the one hand, we
seem Lo loathe these animals, When we talk about a fox in the hen

house, we’

talking about glutiony and destruction. When you've
been outfoxed, you've been beaten by a deceitful cleverness that

borders

on sinister. In Chinesc folklore foxes are demons that

9

Despite freezing cold and
swirling snow, an arctic fox
goes about its busitiess with
the look of an animal not the
feast bit perturbed.
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Uoughout the steppes of central Asia and remote arid pockets of the
Middle East. Farth

Hinalayan foothills; and the Tibetan tox, another small fox, which

castone can find the Bengal fox of India and the

inhab

s the Tibetan platean as high up as 16,300 feet {5000 m).
Albof the Asian and Alrican foxes are closely related o the ted fox,

as are the aretic, swilt and kit foxes. Only the gray fos and its cousin

the island fox represent a sepanate lineage, one that is thought to

Tave diverged between § and 12 million yea

ago. In South America,
meanwhile, the small hunter scavenger niche is filled by eight species

that are sometimes referred 1o as foxes, or more olten zorros, These

animal the most widespread of which include the o

ab cating fox,
the pampas fox aud the culpeo —— are identical to other foxes in size,

hape andl habits. However, genetic studies have revealed that their
closest living refatives arc not foxes at all, but wolves. OF caurse, foxes

and wolves are closely ielated. Both 2

¢ members of the dog lamily
Canidac, which also includes jackals, wild dogs and the domestic dog

The success enjoyed by foxes today can be seen as the latest tri
umph for the order Carnivora, a highly specialized collection of pred-

ators — herealter referred 1o that have ruled

aply as camivores

as the planet’s top predators for tens of millions of years. Both the

an tree, as

dog and cat Lamilies belong to this branch of the mammal

do several other families representi

i animals as diverse as bears,

seals, weasels, otters, skunks, raccoon:

. civets and even pandas,

The carliest camivorcs — which may have appeared about ¢

miltion years ago, when dinosaurs were still the world’s dominant

me

teaters — were far from ferocious hunters. Indeed, fossils sug

gost the first camivores were squirrelsized animals that lived in
trces and ate insects. Being warm blooded, they were able to lorage

at night when most of the dinosaurs were probably inactive.
& v y

With the end of the dinosaurs about 65 million years ago, new ec

lagical opportunities opened for mammals. But the canivor

s were

not alone. tndeed. for the next 20 million years the predator niches for-

merly occupicd by the dinosaurs were taken over by another line of
carly mammals, known as creodonts, Compared with carnivores, cre
adonts were small brained and cumbersome. But what they lacked in

grace and intelligence they more than made up for in streugth. Some

of the targest mammalian predators ever were creodonts, inchuding
Megi

totherium, a grassland-dwelling beast that was the size of a car
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Why creodonts went extinet isn't entirely clear, but another

mportant ditference between these animals and the carnivores lay

in their teeth. Both possessed what are known as canassial teeth,

that meet like scissor blades when

opposing upper and lower mol
the jaws close. This specialization represented a major advance over
the simple daggerlike teeth of carly predators in that it allowed for a
more efficient shearing of meat, tendons, skin and other sinewy tis

sues. In creodonts the carnassials were positioned near the back ol

the jaw. In camivores they were situated further lorward, which left

room [or additional teeth that could be used for different lunctions,

such as grinding and crushing, White the creadonts were restricted
by the nature of their teeth to an allmeat diet, the camivores were
free to exploit a broader array of foods. The carivores, it has been
said, succeeded by becoming less carnivorous.

As the era of the creodonts waned, carnivores diversified. Some
of these early animals remained in the forest, where they evolved

ud killed them with

into larger predators that ambushed their prey

a single, fatal bite. These animals had retractable claws, forelimbs
that could be swiveled for grasping prey and long, pointy canine
teeth. They became the “catlike” carnivores. a suborder that would
eventuatly include not only the fiving cats and their extinet relatives
like the sabertoothed cats, but also hyenas, mongooses and civets,

Other carly carnivores took a different cvolutionary route. These
animals abandoned their primordial forest habitat and moved out

into the open spaces of the grassland plai they

< and prairies. Th

evolved sturdier limbs, longer snouts and the abiity o hunt by outrun

ning their prey. Rather than stabbing their victims, they used brute

force 1o 1ip and tear them apart. These “doglike” carnivores later gave

rise to wolves and foxes as well as bears, weasels, raccoons and even

those carnivores that returned to the sea to hunt — seals and walruses,

While many ol the most successlul cats gradually became more
i kitle
multipurpose teeth that had been the haltimark of the first cami-

effic

s and more dependent on meat — even losing the

vores — some members of the dog [amily became even more dog-

like. These animals maintained their versatile dentition. Some even

evolved additional modifications that paved the way for even more
diverse diets. At the same time, their limbs and feet became even

better suited for running. And they found themselves in the right

23
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seduce men away lrom their wives, while i the west they we more

often than ot singply b

Foews  notas Dightening as the woll,

It cert

iy i the same leagne. Privee Niceolo Machiaveli advised
it 1o suceee, one luad 10 e a lion but know how 10 play like a fox
1 we know anything of this noterious 16th-century cutthroat, it’s
Ut lie didn'Cmean playing by the rules

On the other Tand, we also seq

w0 offer foxes a begrudgin

vespect. They'te acknowlodged as wily, as exceedingly cever canni
vores that survive because they live by their wits. n the childien’s
hook by Roakd Dahl, Fantastic Mr. Fox, the hero s a larder raiding
pantiy-robbing thiel. Buthe’s a charming thiel who is the only beast
with enough chutzpah 1o put the greedy humans in their place. tn
the early 2oth century action novels Jeaturing B Zotro — Spanish
for“the fox” — the main character is a bandit who robs from villains

and tyrants with such cunning and guile that his victims are left

[eeting huniliated. Foxes are also the embodiment of a cernain dev-
ilish beauty, the kind of forhidden sensual alhue we mean when we

use the word foy

Cortainly foxes are fam

¢ animals. As botiom ung scavengos

and predators, they live off radents or insects or carcass scraps 100

insignificant 1o aract the nterest of larger animals. Indeed, when it

comes to food needs they can often thrive on almost nothing. As a
sesult of this, foxes can be found on every continent except Antarctica,
in almost any terrestrial habitar except dense forest and jungle.

O the 14 members of the fox fanily proper, the most familiar
is undoubtedly the red fox, Vidpes valpes. This species is found
throughout almost all of Asia, Europe and North America, as well as
parts of North Alrica and Australia, where Eutopeans introduced it

during the 19th century to contr

| rumaway rabbit poputations. The
red Tox's suceess — it cunently inhabits 83 conntries, the broadest

distributic

s of any mammalian predator oday — is due to its
semarkable versatility. 1 ean eat a wide variety of foods. And it can
tive i a rauge of habitats that includes deserts, smidesert scib,
tundia, forest margins, wountain habitat, farmland and even
Bunnan suburbs, During World War 11, ved loses made themselves
at home among the yuins of Lutope’s cities and towns,

Other foxes are gencrally confined to more specific habitats. In

North America they inchude the swift fox, a prairic grasstand
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duweller that has suffered greatly Trom habitat destiction over the
past century; and the kit fox, which lives in the desert areas of the
Am

n southwest. Kit foxes exhibit a number of adaptations tor

surviving the harsh conditions of a hot, arid landscape, including

large vars that act both as heat dissipaters and parabolic dishes lor

detecting the Laint rustlings of insects. Both kit and swill foxes

which are so similar genctically that some scientists argue th

outd be clas:

ed as a single species — are highway speed fast,
quick enonglh to run down a jackrabbit ar escape a pursiing coyorc:
Like the aretie fox they're small, usually weighing between four and

seven pounds (2 103 kg) fully grown. By comparison, adult male red

foxes olten weigh close 10 15 pounds (6.5 kg).
The gray fox inhabits a range that extends from the Great Lakes

1o the northern tip of Sonth America. Like other North American

foxes it can be found in opy

1 spaces, but what distinguishes it rom
almost every other fox is its tolerance of woodlands. 1t also displays
traits that are decidedly unlox like, such as an instinet for climbing

trees. The gray fox represents an carly branch of the fox family tree

In more tecent times a population of gray foxes living on the
Channel Islands of California evalved into a distinet species, known
today as the istand fox

The remaining foxes can be found seattered throughont Alrica
and Asia, in habitats that arc aften both remote and inhospitable
These include the Cape fox, which fives in the savannas and scmiarid
parts of southern Alrica; the bat cared fox of the castern and south
erm Alrican savannas, so named hecanse of its alnost comically large
cars; and Rippell’s fox, a true desert fox found in the arid areas of
northern Africa, the Arabian Peninsuta, and parts of central Asia,

One of the least known of all foxes is the pale fox, whicl inhabits the

southern fringes of the Sahara desert. The lenuec lox, the smallest of
the foxes, resides in the deserts ol northern Africa and Saudi Arabia.

Adults of this species weigh no more than 3.5 pounds (1.6 kg).

Other Old Warld foxes include the Corsac fox, which fives in
steppe and semidesert areas of central and northeast Asia. Whike
ave been seen

most foxes tend to be solitary, Corsac foxes

g in

large communities and even hunting in packs. Blanford's fox

almast as small as the fennec fox — if you ignote a lage, bushy tail

that nearly doubles its overall length. This fox can be lound
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pateh of wndra their entire lives, or — for teasons still non well
understaod — they will set off an epic journeys in which they walk
across ice or snow covered tundra for hundreds and even thousands
of miles. They can also display plasticity in their family structures,
sometimes forming monogamous pairs, sometines living together
as members of small communities. Even arctic fox reproduction is
tuned to the maod swings of the land. When tinies are tough, they
may not reproduce atall. When there’s a windfall of food, they will
produce litters that are amang the 1

gestof all mammals.

Viewed from almost any angle, the

ctic fox is an extraondinary

animal. 10 reading the accounts of early

Arctic explorers, one can't
help but see how a small, furry creature was able 1o win over the
hearts of hardened men who were out to conquer nature., There these
adventurers were, tormented by marauding polar bears, weakened by
hunger, under stress from being locked in the grip of the ice that they

o, and then out of the madness

Knew might not ever let them
emerges .. this glorious, playful creature. How strange! The explorers
sometimes remarked on the way the animals scemed o appear out of
nowhere and vanish just as mysteriously, like ghosts in the fog
enshrouded wndra. But they were uswally friendly, comforting ghosts
diminutive playthings that stood as a dose of familiarity in an
unfamiliar land, and as a bridge between what the explorers were
cndduring and what they had left hehind. Often they took them aboard
and made them inio pets. Sometimes they even took them home.
Today the arctic fox plays a similar vole in our quest to under

stand the mysteries of natwre: a bridge to understanding how organ

isms that in the grand scheme of things are not that different from us

the same instincts 1o explore, to hoard, o play, to consume beyond
necd, the same mammalian biology - - can survive so successfully in
aJand so hostile. The threat of global warming has also thrast specics

like the arctic fox i

0@ new and important limelight, both as lessons

on how il is shaped by climate

dl as an carly warning signal for
what happens 1o life when limate undergoes large-scale change.
Thus in its improbable existence, the arctic fos has some worthy
stories 10 tell — stories about nature, storics about us — that are
both illuminating and enchanting. In that sensc, these animals are
not unlike those magical ghostly rays that astonish visitors 1o the

north - true northern lights of the mind'’s eye.
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North Pole and so far off the beaten track that Norway recently

selected it as the site for its “doomsday vauli” — an underground
cave designed 1o protect seeds from 10,000 of the worlds crop
plants against nuclear annihilation or ather global disasters.

Arctic foxes are also among the few animaks that can be found
on Fran Joscph Land, a group of volcanic isknds 800 miles (1290 ki)
north of western Russia that are covered by permanent ice except
for a few scattered outeroppings of moss- and lichen-covered rocks.

They're on Novaya Zemlya, an extension of the Ural Mountains that

served as & major nuclear bomb test site for the Sovict Union during
the Cold War. The

istands in the ice choked waters north of central Siberia that

te found on Severnaya Zemlya, a small group of

remained uncharted until 1933, the last of the world's major archi
pelagoes to be mapped. Then there are the New Siberian Istands,
exposed portions of continental shelf — mounds of sand and
gravel, really — that protrude from the Arctic Ocean off the north
cast coast of Siberia. If you can find your way 1o the New Siberian
Tslands, you will encounter aretic foxcs.

In addition to these and other scattered patches of godforsaken

terra firma, the flag of the arctic fox also (lies over the Arctic’s other

“island” — the polar ice cap. This floating slab of permanently

frozenice

during its September minimum, roughly the size of the

continental United States. By March, it has swatlowed half of

Greenland and many of the Arctic islands including almost the

entire Canadian Arctic Archipelago. 1t s a vast expanse of nothing

but snow and ice. Yet on more than a few accasions explore

adventurcrs, tourists and scientists traveling on the ice pack have
come across arctic foxes or arctic fox tracks, sometimes hundreds of
miles from the nearest land and accasionally even within a few
miles of the North Pole itsclf

One might expect such an existence 10 be a struggle, an endless
tightrope walk over the chasm of death. And in one sense, it is. The
vast majority of neshorn foxes are thought not to make it thiough
their first winter. The average lifespan of an arctic fox in the wild is

thought 1o be three to four years

And yet the animal is clearly a survivor. Thought to have evolved
samewhere hetween 200,000 and 460,000 years ago, it has survived

tal environment

several periods of glaciation. 1t has survived the br
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the fack of food, the absence of warmth, the Arctic's mlanons

eyeles of oom and bust hat occur over hoth time and space. And it
Bas svived e migration into the Avcticof Homo sapicns — inchd
ing the Tast century, during which arctic fox pelis became de riguear

first among Lanope's socialites and then among

prostitutes. The
wotal mmber of arctic foxes has heen estimated 1o be somewhere
between 300,000 and one million, but this mimber is largely inrele
vant. Because the animals are so spread out, and because they repro
duce and dic in such dramatic wayes, drawing up an estimate of

their numbers is someth

g o one has ever s

fously wied 10 do.

The point is: against seemingly ineredible odds, they flourish

How do they doit? For one thing, they possess a body that's nearly

wnparalleled amang mammals in its abilities o deal with the cold
From the composition of its fur (o the shape af its cars (o the way it
stores and utilizes fat, the arctic fox is a walking bundle of encrgy

ervin

adaptations — a finely tuned biological machine that

manages 1o pull off the scemingly i

wpossible feat of maintaining a
ligh hody temperature in the extreme cold despite a scareity of fuck

Just as importantly, arctic foxes have evolved many behaviors and

traits that enable them 1o overcome the v

riable and unpredictable
natwre of the aretic environment. They are intefligent and adaptable.
They can scavenge or hunt or forage, depending on circumstance.
They are expert food hoarders when confronted with a windfall. Aud
they're both brazen and curious beyond words. An arctic fox will
defend what it has against a marauding wolf or wolverine, and it will
show o qualims over exploring the deck of an icebound ship, or stick-

ing

s nosc into someone’s tent. The name given to the arctic fox by
the Sami of northern Scandinavia is svafe —— the bold onc.

They'te also eatremely flexible. Arctic foxes will cat whatever is
available: from rodents to crustaccans; from the rotting insides of a
bowhead whale to bits of clothing left unguarded by a distracted sci
cntist. I the winter, some will venture far out onto the sca ice in
search of seal carcasses that have been abandoned by polar bears.
Others will follow wolves in search of caribou scraps. In satisfying
their need for shelter, they are perfectly happy with whatever they
can find, be it a hole in the ground, an old oil drum or the body

cavity of a rotting walrus. Their territorial instincts are even more

arbitiauy,

ctic foxes have been known to stay put on the same
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ICELAND'S CENTRAL DESERT 1S NOT a place where you would want

200 feet (400 m) above sea

to live. Located on a plateau roughly
level, it is a terrain that's been pummeled for thousands of years by
the activity of both glaciers and volcanoes. Its plains of kava dust are
dotted with scattered pumice boulders and Daliesque seulptures of
tock, giving it the look morc of a moonscape than of a landscape. in

August there’s always a chance of a snowstorm, or a dust storm, and

this would be tourist season. The rest of the year, owing to the lati

tude and altitude, it s as raw a place as one could imagine

I the summer of 1932 a team of English scicntists from the

University of Cambridge mounted an expedition into a part of
Iceland's central desert so remote, so inaccessible and so barren that
part of it remained virtually unexplored. They could have come
framm the north, across more than 100 miles (160 km) of barely pass
able fields of broken rock. Instead they came from the south, by ski
and by pulling sleds, across a 3,127 square mile (8,000 ki) moun-
-

of permancnt ice known as Vatnajokull
Part of their mission was to see how life returns after the phys
ical forces of nature have wiped the slate of the Earth clean. Thus

they were drawn to places amidst the lava fields where a hot spring

or glacier fed stream had allowed the faintest sparks of life to strug

gle forth. There they found and catalogued the hardy pioneers that

Snaking its way across an
endless plai to nowhere,
fine of arctic fox footprints
evokes the harsh realities of
Hfe in ane of the bleakest
habitats on the planet
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were establishing themsetves, lowever thiny, [here were the begin
nings of tundra like vegetation, with patches of moss, sedges and
even dwanf willow. There were varions insects — beetles, spiders
and flies. There were several species of birds — incding ducks,
swans and sandpipers — that bad heen able to find, and survive on,

the insects and water plants. And there was feces; feces from the

only mammal on Earth capable of surviving this closc to life's onter
edge the aretic fox.

I the accounts of their adventure, the Englishimen made o men

tion of being sunprised at this discovery and there s 1o reason 10

think that they had any reason 1o be. During the previous centuries

Europeans had ventured fortl into the far north for the first time
since the age of the Vikings. When they retumed, they routinely
brought back staries of encounters with arctic foxes in the unlikeliest

of places. This is an animal —— an animal o bigger than an old house

cat — that can survive on almost nothing, in the middle of nowhere.
under conditions that seent incompatible with the existenee of life
Until the 1980s, few scientists had ever studied the arctic fox in

any great detail. And apart from a handful of maga

ne articles, very
littke has ever been written about the animal. Even in the cyes of

popular culture, the arctic fox see

15 perennially overshadowed by
larger, more charismatic celebrities like the polar bear, the walrus

and the nusk ox. Perhaps it's becase so few people ever get (o see

an arctic fox. Perhaps it's 100 casy to mistake it for just another fox

Bt there is plenty 1o admire, beg

wning with sheer beauty.

What is i about certain forms and patterns in natize that we

humans find so appealing? Is it something we understand just
becanse we observed our parents” pleasant smiles as they felt the

soft curve of a rose petal or stared at a blinding streak of snow on a

cray

peak st against a deep blue sky? Or is there something

about certain things that tanscends our culturally generated ineli

nations? Surely the arc
Look at

for beanty it there ever was one. Perhaps there is something deep

fox stands as an argument for the latter

curled up

its cloudlike pillow of snow-white fur, an icon

within s that recognizes this material for what it is, one of nature’s
greatest feats of engincering {1 i helicved that no other animal coat
can match the insulating properties of arctic fox fur. On a living
te) it is like a

animal (as opposed to the shoulders of a soc
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crumbly like the soil most humans take for granted, but a frozen

iant beasts

tomb preserving ancient vegetation and the bodics of

that haven't walked the Earth for mille

nia.
1 aand where no sound is what it seems, That canmon fire? It's
two male musk oxen butting heads. That exploding building? 10s
sheet of ice, as thick as a one-story building and as big as 10 football
fields, folding into picces by the force of acean curzents. Or maybe it’s
a 1o-million-ton iceberg, top heavy from decades of current wear, suc
cumbing to gravity with a single, dramatic 180 degree backflip.

st, there's

“The challenges facing life in the Arctic are extreme.
the low temperature. Colder places exist, notably in Antarctica and

farther into the Siberian interior. But the difference between severe

ters, When an Inuit ice fisherman hauls

and most severe hardly 1

an arctic char out of a lake, the fish freezes solid within minutes.

Living human fle:

his no match for the arctic winter. “Certain parts
of me cheeks and chin, particularly — had begun to burn as if

seared with a hot iron,” wrote the French amateur anthropologist

cins

Gontran de Pe ctic,

fier spending a winier in the Canadian A

“and where the burning took place [ felt the flesh suddenly harden.

Twas shriveling up. 1 tried 10 lower my head, to tm sideways away

from the wind, to roll up in a tense and miserable ball. I was ready

ninto sobs. My soul

10 give up, and for a word 1 should have brok
was shaken. Nature here was (00 strong, there was no resisting her.

The absence of sunlight is equally brutal. With Timited solar
energy there is little biological productivity, which in lay terms
means there is very litle to cat. Vast stretches of the Aretic are for
the most part barren. The food resources that do exist are often tem
porary, ar unpredictable, or both. Lemmings, the only rodent found

in the hi;

h Arctic, can be swarming over the tndra one year,
nowhere to be seen the next. A marshy lake, surrounded by a sea of
nesting geese for a month in the summer, can be a silent wasteland
the rest of the year. Animal carcasses — important for scavengers
like the arctic fox — can be rare or abundant depending on circum

stance. An ilttimed freeze can lock the tandra’s low-lying vegetation

beneath a sheet of frozen snow and ice, leaving caribou, musk oxen
and other browsers 1o starve in droves

The Arciic, paradox

cally, is known for its great profusions of

life. But this image is deceptive. Much of this lifc lives in the sea,

1

Having endured months of
2qhour darkness, an arctic
fox seems to relish the sun
amidst its ghittering junkyard
of current-crushed ice.
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where conditions are ot as extrene as they are on the open tundra.
Hie deep water of the ocean, alter all, can never get colder than a
degree o two below Deezing, and this difference in thermat energy
makes an cuonmous ditference in te profusion of lile.

Niany of the species that do live on the tndra are cheaters. They
haven't evolved ways of enduring the cold and the darkness and the
absence of Toad somuch as they've acquired ways of avoiding these
conditions. Most of the arctic birds fall into this category: Thesc are

Lair weathe

fonrists who pour nonl as the summer party of wild
flowers and zghour sunlight swings into full tilt, then flec south
again before the first serjous September snowilakes hit the ground.
Small animals such as lemmings and voles, meanwhile, survive by
spending the entire winter in a velatively warm network of nnels
heneath the snow.

The ranges of other species — grizzlies, arctic ground squirrels

and wolverines, for example — eneroach on what scientists call the
low Arctic, the tundra zone abutting the northern horeal forests.

Gener

ally the farther north one goes, however, the less encrgy is
available and therefore the less biodiversity the land is able to sup
port and the harder i is for life to survive. There are of ficially 17 dif

ferent mammals fiving in the Canadian Arctic. In the high Arctic,

one can find here and there only a hardy few — the prehist
looking musk oxen, arctic hares, caribou, arctie wolves and polar
bears, along with fewer than a dozen species of birds

The arctic fox, by comparison, is as close 1o ubiquitous as an
arctic specics can get. lis range is often doscribed as cireumpolar; that
is, everywhere north of the Aretic Circle, This includes the tundra
sone that extends across the continental mainland of North America:
from the north slope of Alaska, along the coast of the northerm
Canadian wainland from the Yukon to the shores of Hudson Bay, and

ncludes

across northern Quebee and Labrador. In Europe and Asia

the alpine tondra

found atop the mountains of Norway, Sweden and
Finland, as well as northern Russia and all 11 of its tine zones

But that's just the start. Arctic foses can alsa be found on ahnost
every island in the Arctic Ocean, no matter how remote. This
includes the islands of the Canadian Aretic Archipelago; Iceland;

the coastal fringes of Greenland; and Svalbard, a group of jagged

istands halfway between the northern crown of Scandinavia and the
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meringue — seemingly nine parts air; one part solid, or at least as
closc as a solid can come 1o mimicking the lightness of air. In
observing the arctic fox curled inside this blanket of its own
making, do we secrctly imagine oursclves tucked away in this very

definition of comfort? Whatever the reason, there is no denying

hat few of us can look at a picture of this animal and not be
touched — touched by the desire to reach ont and run our fingers
through this downy carpet; touched by the magnificence of natre

We look at the arctic fox and we are pleased.

But beauty is only one aspect of this remarkable animal’s

appeal. Equally appealing, for very different reasons, is the arctic

fox's ability to survive in what to most humans is an unfathomably
strange place. This is the arctic wndra. 1s a place where for part of
the year there are no sunrises or sunsets or even high noons, just
mad dog sun that during midsummer circles around and around in
a broad, halo like orbit that gradually angles toward the southern
sky before finally falling off the horizon entirely, not to be seen

again for months. During this

time, there is nothing but night.

1's a place where not a single day of the year is without a

chance of snow, where the temperatures can reach —58F (-50°C)
for days and even weeks at a time, where storms whip winds filied
with icy shards with the ferocity of a sandblaster, and where the
weather report often more closely matches a location on Mars than
wmost others on Earth.

1t's a place where the state of the nation is mostly deseribed in

tenms of ice — icc sheets, pack ice, ice flocs, icebergs, ice shelves,

landfast ice, frazil ice, grease ice, glaciers. Its 4 place where com
passes don't work; where optical illusions caused by the sun andt
light and ice give the impression of mountains rising up from the
horizon where no mountains exist

1ts a place where tees refuse to grow and where, on the rare

accasions when they do, they grow sideways — strewn across the

tocks like old ship cables. Even the bacteria hete seem to have
adopted a four day weck, apparently uncommitied to the job of
decay. As for the geology, this is a land of gobbledygook — of

strangmoors, felsenmeer, flarks, aufeis and pingos: a world where

the surface of the land oozes and flows and expands and contracts

like some alien monster sponge. The arctic ground isn't soft and
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almost no initial investment, the business schemes later proved 1o

the foxes had

be ccologicat catastraphes. On some islands whe
been introduced, large colonies of Cassins auklets, ancient nurr
relets and storm petrels were completely wiped ant. Species such as

the Aleutian Canada goose were brought close 1 extinction. The

reduction in bird numbers, meanwhile, led 1o other changes that are

onls

 now being felt, inchuding the transtormation of much island
e

ritory from lush grasslands — previously nourished by rich loads
of guano — into barren tundra

The arctic fox fur boom, of course, was international. In
st Knud Rasmussen

Greenland, the polar explorercimia

thiopolog

a pioncer in the study of Inuit culture — opened a yearround

trading post in 1910 on the northwest coast, naming it “Cape York

tific

tation, Thule.” The post served as both a base for his sc
explorations and a major source of funding, As the historian Richard
Vaughan has noted, the sale of arctic fox furs helped Rasmussen

tand

purchase two ships, provide medical services 10 local Tn
launch five major expeditions that became famous for what they
were able to reveal about the history, society and culture of the
wdigenous people of the north

I the decades teading up to World War 11, other trappers, from

Norway and Denmark, established trapping stations elsewhere in

cenland alone

Greenland, including 15 Norwegian stations in east
by 1939. In Russia, meanwhile, intensive state dviven efforts were
made during the communist cra to maximize the size of the annual
arctic fox harvest. These included the establishment of supplemen

al feeding stations where tons of low-quality fish and the temains

of slaughtered reindeer, seals and walruses were regularly dumped

in an effort to increase and stabilize the fox popukations. Collective
fox farms were also set up throughout Siberia. These bleak opera
tions were run by groups of local Inuit, men who would spend their
days humting and butchering whales and feeding the remains 0
foxes that were crammed into individuat cages. Each farm could at
times house more than 1,000 foxes

Despite the different approaches they ok to exploiting the fox,

white traders almost always depended upon the Inuit for real prolit
The it represented the only pool of labor fron which could be

drawn large nunibers of people with the mobility, knowledge of the
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Arctic foxes are casy targets for trappers, who often made handsome
fortunes during the early 20th century fur rade. To get the prime fur,
however, these animals had 10 be hunted during the dead of winter.
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land, and physical and mental capabilitics for working under the

harsh conditions of the arctic winter. Of course, the fnuit were only

100 willing to comply. Having gotien a taste of western goods

e their Juck when

during the whaling years, they could axdly belic

the foreigners began paying handse

ety for something that had
previously been widely regarded as nest to uscless. 1t didn't even

matter that tending a winter tapline meant taking time away from

hunting seals or caribou. Indecd, as the price of fox furs tose, more
and more Inuit completely abandoned their winter rituals in order
10 trap foxes full time.

The change was dramatic. In 1913, Canadian anthropologist

Diamond Jenness spent twa winters living among the fur trading
Inuit on the northern coast of Alaska. The Inuit here greeted cach

autumn by migrating out along the coast, where the foxes we

-
mare abundant, setting up camps consisting of two or three fami

cvery 1010 15 miles (1624 km). Their dwellings were tiny one
room huts made from driftwood and sod in which up 1o cight
people lived together for 20 hours a day or. during blizzards, contin
uously for several days without respite. Only the male head of the
famity, and sometimes a second family member, would venture out

on multiday trips to tend the traplines. This task took plac

from

mid-Noverber to the end of March. In a good year a trapper who
Knew what he was doing conld expect to kill as many as 50 arctic

foxes. At 15 a pelt — the price at the time  this meant the best

trappers were earming 5o percent more in four months than what

Jenness was making as an anthropalogist for the entire year. Not
used o the harsh realities of fiving off the land, Jenness found him-
self unsettled by the brutality of the sicel trap and “the 1orture they
inflicted” on the foxes. Invariably these animals were canght by one
leg and then left 10 freeze 1o death, often after having shred them
selves 1o blaody pieces in an cffort to escape. “One of Arlook's
foxes” he fate
h

the hip. I discovered it frozen 1o death, its second leg drawn up close

wrate in reference 1o his trapper host, “fought so

<l 1o free itsclf that it tore away the skin lrom its ankle almost 1o

10 the body and s lips parted in an agonized snarl
Jenness was also hothered by how the effects of this new lifestyle

were altering Inuit culture and its social structures. In some ways,

the shift 1o fur rapping was not that significant a change. The Inuit
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tappers were still seminomadic, still tiving off the land. Indeed, by

the time anti fur activists were attempting o shut down the fur
Lapping industry in e 19908, Inuit spokespersons were arguing
that trapping arctic foxes was as much a part of taditional native
cultwre as the nnting of whales and seals. The goods they were able
to acquire, meanwhike, made all aspects of their lives casier

including hunting. From the Europeans they acquired steel iraps and

later guns and ammumition and later still snowmobiles. Al these

sled them o bt and trap more animals witl less effort.

But there were elear downsides as well. The more the Tnit
acquired Trom the traders, the more they needed the welationship,
Guns require ammunition. Snowmobiles require gasoline and main

tenance. To cover their escalating costs, the trappers needed to trap

more foxes. Socially, anthropologists tecorded other  costs.

raditional Inuit culiure centered around the male hunter, whose

sense of self esteen came from meeting the challenges of caiching
a whale o Killing a polar bear with weapans made from hand

Removing a six pound (3 kg fox from a k

& wap just wasn't the

same rite of passage. The Inuit social siructure that had heen based

on sh

ing and cooperation among the members of

ge groups

cultural values essential to subsistence living in the Arctic — began

o dissolve, Trappers started fiving in groups that were smaller and

more isolated from one another. From Jenness’ westen perspective,
the tox tade destroyed traditional Tnuit eulture. “The new barter

ilization — made

cconomy — furs in exchange for the goods of
life harder instead of casier, more complicated instead of more
simple,” he wrote. “The commercial world of the white man had
caught the Eskimo in its mesh, destroyed their sell sufficiency and

independence

wd made thens cconomically its slaves.

Jenness” argument may not have floated if the fur trade had
later developed into a dependable, stable way 1o make a living. But
it didn't Indeed, having hitched themselves to the arctic fox, the
Inuit soon found themselves dependent on forces even more unpre-
dictable than those governing ihe birth rate of seals or the calving

success of caribou. The

¥, 100, were now tied into the lemming cycle,
sulfering along with the Toxes when the rodent populations
crashed. Even worse, they were also now at the mercy of fashion

trends and politi

Al events happening on the other side of the globe.
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only so much space, and he wanted to il it with the best furs and
some ivory. In exchange, he provided the locals with rifles, car
tridges, Wbaceo, sugar, tea, cups, saucers, thicad and the other goods
he'd brought along with him. Back in Nome he sold some of his fox

pelts 1o miners or the wives of miners who had strack it rich in the

gold rush. The remaining furs went o local merchants like the U.S,
Mercantile Ce

smpany. No matter how much money he raked in
however, it was never enough —— a fever he wasn't exactly proud to
have contracted. “Perhaps | should have been well satisfied,” he

noted after the end of his first rad

. “But instead | dwelt upon

the fact that [d been forced 1o pass up thousands of dollars worth
of good furs because of the fmmaculate’s small cargo capacity.” For

his next trip to Sib

ia the following year, 1904, he chartered the 30
ton schooner Mary Sachs

Inevitably, the riches attracted the interests of bigger trading
companics that had the capital to raise the fevel of exploitation 10

notch at which lone entrepreneurs weren't able o compete. The

Hudson’s Bay Company, having lost its monopoly over southe

n
Canada during the late 19th century, began intensifying its interest
in the north. 1is sirategy was 10 crect as many tading posts over as
inuch territory as possible, maximizing contact with the widely dis
persed Inuit trappers. Beginning in 1911, it began erecting new posts
throughout the Arctic at the ratc of one or two per year. By 1930 the

company had posts strung along the coastline of the Canadian main

land, from Hudson Bay 1o the Yukon, as well as on most of the major
islands to the north — at Pond Inlet, Cape Dorset, Clyde River,

Pangnirtung and Arc

Bay on Balfin Istand; at Gjoa Haven on King
William Island; at Camibridge Bay on Victoria Island: and on
Southamplon, Herschel and Baillie islands, 1o name just a few.

Certainly there was nothing like the arctic trading posts. As

recently as the French adventrer Gontran de Poncins

1938, wher
ovenwintered at Gjoa Haven, the Hudson's Bay Company post there

was

nothing more than a single unheated building set in the middle
of avast nowhere. For warmth in the winter, the post manager piled
snow blocks around the outside of cach wall and let snow pile up on
the ceiling until the building looked “for all the world like a squ

are

igloo.” The small building was cquipped with an enclosed porch for

storing coal, fox traps, snow knives, caribou-skin parkas and rusty
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1oals, aned for shetiering huskies whenever they gave binth © pup

pics. Inside there was an outer toom that served both as a paniry
ancas i gathering area where it tappers conld sit and sacializ
Atihe back was a comiter and on the other side, thyough a doorway,

awell provisioned inner room where the manager cooked, ate, shept,

rvead, fiddled with a wireless that 1mely worked, balanced his
accounts and read sorme more. Rarely in the winter did a post oper

ator venture outside; the danger of becoming lost in a snowstorm

was oo great. Instead, he remained indoors, waiting for the barking

of de

» that announced the arrival of a teappe, ready 1o do busi

ness, De Poncins deseribes a typical ransaction: *[The trapper]
apens the sack, hauls ot something vaguely white and shapeless,
and sets it on the connter where it knocks hollowly with the sound
af wand. This is a fox. 1 do not believe that women in Paris or New
York would give very much for a fox as it loaks when it is put down

on the counter of an Arctic store — grimy, yellowy white, covered

with frozen blaod.” With these frozen corpses, the it bartered for
nails, coal oil, 1obacco, tea, rice, flour, calico, coking pots, necdles,

packetknives and a long list of other luxury goods and staples.

In Aferchant Princes, the final installment ol his epic, three-

volume history of the Hudson's Bay Company, Canadian author

Peter C. Newman gives another vivid porirayal of an arctic rading

post. Amang the supplies stocked by

typical post, Newman lists
provisions such as flour, commeal, jam, baking powder, sugar
wbacco, tea, candles and matches; dvy gaods such as tartan shawls,
winrors and toys; and basic hardware supplies such as rifies, anunu

nition, files, raps, knives, pots, pans, hand- powered sewing machines,

coul ail and kerasene. He goes on 1o say such lists later grew to

incliude a far more diverse range of goods: accordions, axes, blankets,
astrichleather boas, beads, boots, butions, belts, tailormade ciga
vettes, dresses, gingham, hanonicas, hats, mitts, ueedles, (ish and
Wosquite netting, paints, perfumes, prepared and canned foods,
snowshoes, soap, spectacles, sweaters, tents, loboggans, towels, 100ls,
twine and waders. n exchange, store managers took in an equally

wide var

ety ol goods from their customers, including pelts of polar

bears, arctic wolves and weasels, the hides of beluga whales and

seals, even ciderdown. “But such items,” writes Newman, “were all

incidentat 1o 1he fox”
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The actual number of arctic fox furs brought 1o tiese posts
varied widely according 1o location and the heatth of the fox popula
tions. A year’s haul for a single postranged from hundieds o thou
sands. Such numbers added up. The 1BC reported buying 30,000
arctic foxes from its post in the Canadian Arctic in 19,43 alonc.

To coordinate the movement of goods i and aretic fox pelts
out, the Hudson's Bay Company began relying on enormaus steel
Tulled supply ships. The most fanons was the Nascopie, a 2,500 ton
steal-hulled steamer with an icebreaker bow that carvied most of the

company’s furs back 1o London during the 1920s. Although it was

the 2oth century, navigating the Arctic's waters and its unpre

dictable ice was still highly hazardous. The Nascopie sank after hit

21on

ting an uncharted reel in 1947 Another supply ship, the 1,3
cargo steamer Baychinio, mel an even more newsworthy late. In the
fall of 19731, it was nearing the completion of its annual trading run
between the Hudson's Bay Company’s posts in the western Arctic

when it became trapped in pack ice not far from Barrow, Alaska

Leavi later

g the Bayclimo and its full cargo of arctic fos furs

cstimated in newspaper accounts 1o be worth $1million i the

ice, the crew disembarked 1o spend the winter onshore in a nearby
trading post hut. A month later, however, the crew discovered after
a blizzard had cleared that their ship was nowhere in sight. AUfirst

they assumed it had sunk, but an Inuk s

| humter Jater reported

sceing

tadift in the ice same 50 miles (80 ki) away. At that point
all the captain and his crew could do was rescue as maty of the best
furs they could, and let winter take its course. They assumed the
damaged ship was in its final days, but they were wrong. The
Baychimo continued o he pushed by ice, winds and currents — a
partially laden ghost ship on an erratic journey 1o nowhere, It was
last seen in 1969, nearly four decades after its initial run-in with the
polar ice. No wreek was ever found.

The Hudson’s Bay Company didn't walk away with all the loot
uncontested. Other entieprencurs soon joined in the frenzy, One
was Christian Pedersen, a Norweigian born American who first
came to the Arctic as a member of a whaling crew in 1894 and later
became a captain. After the collapse of the whaling industry

Peder

sen began trading in the western Arctic, first as commander of

a supply ship owned by the San Francisco hurviers 11, Liches Co.

5





OEBPS/page-0185.jpg
ARCTIC FOX

thew i business for himself ander the Northern Whaling and
Irading Co. and its Canadian subsidiary, the Canataska Trading
Company. n the 19208 Pedersen began building a network of trad

ing posts of his own, which he supplied with a 580-ton former

survey vessel, the Patterson. But bis strategy ditfered from that of
the Hudson's Bay Company. Rather than Hoad the north with posts,
Pedersen figured a better way to exploit the widely dispersed arctic
fox was o help trappers cover more territory. Dogsleds were no
langer enough. For true mobility — and 1o venture into ever niore
remote virgin territory — a trapper needed his own schooner, and

the Patierson b

an bauling one or two small sailing cralt during its
annual retumm from San Francisco, Pedersen would sell these 10 indi
vidual trappers, whose wealth was rapidly accumulating. During the
19205 Pedersen established a rendezvous point on Heeschel Island,
where schooners aden with furs would converge from all over the
western and central Arctic — some after having been icebound in

remote locales for the previous twa or three winters. He was not

above sharing the wealth. In oral histories collected for the Canadian
Museum of Civilization, 4 witness recalis meeting a trapper who
had more than 1,000 foxes al a time when Pedersen was paying as
much as $95 for cach

Some Hur traders decided to take matters more into their own

hands. As carly as 1750, when sea otters were already on the

decline, Russian trappers began introducing arctic foses onto the

western Aleutian istands off the coast of Alaska. The islands, which

had previousty been free of land mammals, were major breeding
grounds for more than two dozen species of seabirds — ground
nesters such as gulls and tems, burrow nesters such as wited
pullins, and rock crevice nesters such as auklets and murrelets. Not
surprisingly, the foxes thrived on many of the islands, which
encouraged other fur traders 10 get in on the act as well. The
Moscow based Russian-Ame:
!

1ot century, and from 1852 until 1930 the U.S. government issucd

an Company began sanctioning the

actice of stocking istands with foxes during the first hall of the

ate fur dealers for the r

leases to pri ight 1o intraduce both red foxes

and arctic loxes to even more islands. By 1930, the documented
number of istands onto which at least one species of fox had been

inttaduced had grown 1o 455, Although providing a great ceturn on
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THE FIRST FACTOR TO DRIVE THE Uansformation of the arctic fox
from an afterthought into a soughtafter commadity was the col
lapse of the whaling industry. By the dawn of the 20th century, the
awe inspiring populations of bowheads and other whales had been
depleted. The increasing scarcity of these animals, coupled with the
emergence of new fuel sources and materials that replaced the need

for whale oil and balcen, meant that by 1910 whaling had become

an activity that no longer made economic sense. But the whalers
and their whaling ships and supply depots didn't just disappear.

These were people who had come to know the Arctic

hey had
established relation

ships with the Inuit. They had experience navi
gating the Arctic’s treacherous waters. And even while they had
been busy killing whales, they had begun to sense new opportuni
ties in the arctic fox.

This sense came from the second factor that led to the birth of

the Age of Arctic Fox: changing fashions. Back in Ewope, arctic fox
fur was becoming increasingly popular, not so much as a garment
but as accessories such as collars, muffs, neck warmers and full
length scarves, often dyed and left with head, tail and paws still
attached. And it wasn'Ujustsociety’s clite who coveted these items,
Female urbanites of all social classes came 1o tieasure these i

ant but still affordable accoutrements. In time, they even became

Traditionally viewed with
indifference by the Inuit, the
hoxariantly soft and snowy
white pelt of the arctic fox
was  must-have fashion
accessory amang early 2oth
century urban socialites from
New York io Paris.





OEBPS/page-0181.jpg
ARCTIC FON

the flashy symbol of choice among the streets athers of Paris. With
the demand camie an increase in the vatue of the pelt. This occurred
Slowly, from about 1870, Then. duriug the first decades of the 20th
century, it exploded. Between 1916 and 1920, the price of a white
fox pelt doubled 10§38, and by 1928 it had risen to S70. Oldtimers
recall traders paying trappers as much as $95 for a single pelt. At the
warket, meanwhile, the traders were making a handsome return.
According to another report, the very best arctic fox pelts fetched up
10 460 apicce in 1919, while the average fur sold for $185,

In many ways it was a

new gold rush, one that attracted young

fortune-seekers just like the Klondike had done only a few years pre

viously Some were former whalers, others simply voung men who
were striking out on their own. One such person was Charles
Madsen, a young Danish immigrant who, in the carly 2oth century,
married an Inuk woman and set himself up as a fur trapper on
Alaska’s Seward Peninsula. Initially, Madsen and his wife worked
traplines by dogsled. spending the winter taveling the nearly 125
mile (200 km) stretch of frozen tundra between Nome and Cape

Prince of Wales and dealing with whatever weather came their way

Onee while canght on the trail in a blizzard, they set their two fur
sleeping bags out on the snow and crawled naked inside, where they
remained covered in snow for three days, emerging only 1o relieve
themselves or break of f a piece of raw frozen salmon to eat at meal
times. Later, Madsen saved up enough money to buy the Immaculate,

a smalt schooner on which he made annual pilgrimages across the

Bering Strait to trade with the small communities of native Chukchi
people living along the northeastern coast of Siberia. In recorded
accounts of his journeys  later assembled under the title Arctic
Trader — Madsen nonchalandly describes the dangers of navigating
through ice-filled waters. “It was the floes we feared and tried to
avoid,” he wrote, “for they could erush our fiude ship as if it were a
strawberry crate” The Chukehi. who had had few encounters with
westerners at the time, lived in shelters made of walrus skin
stretched over whale ribs and lit on the inside with stone lamps
filicd with il extracted from scal blubber. As Madsen sailed from
camp to camp, he was greeted by a flotilla of umiaks — the radi
tional waltus skin boats — filled with walrus tusks, arctic fox fur,

and whalebone. Madsen refused the whalebone. His cargo hold had
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would result i the levy of a special tax. Sonie of his s mor

¥
would be ased to supplement the poor, bit mostly it paid for the
services of professional fox hunters,

That law was in force, more or less, for the next six centuries,”

says Pll Hersteinsson. Hersteinsson is an leelandic arctic fox expent
who studied under the world's foremost fox expert, David
NMacdonald, at the University of Oxford. After completing his stud
e, Hersteinsson wok the only job available o a fox biologist in
teeland — the job as head of his countiy's arctic fox-ciadication
project. Since then, the arctic fox population in lecland has
fncreased from about 1,000 to its current total of about 10,000,

Whether Hersteinsson has done a v

good job or not will depend
on your perspective.

But back (o the Middle Ages

Each spring there was a meeting of the local parliament where
the farmers had 1o bring in the skulls to prove they had killed the

foxes,” says Hersteinsson, who is currently a professor at the

University of Iceland. “Then the skulls were smashed so they couldn’t

be brought in a sccond time.

The persecution was driven mainly by the belicf that arctic

toxes were ferocious killers of lambs. From his research, Hersteinsson

thinks this may have been at least partly trie.“In the early days the

cwes gave birth out in the ficld,” he says. “Th

c afterbirths lying
araund wonld have attracted all sorts of scavengers and predatars.
Plus the ewes were taken 10 be milked so the lambs didnt have pro
tection from their mothers” There is evidence, he adds, that individ
wal arctic foxes may have developed a taste and skill for killing live
lambs. Such foxes would have been a legitimate threat. “The sheep
in the fields| were badly fed il the farmers ran out of hay in spring,

had 1o fend Tor themselves. The oceasional fox became a

and they

specialist in killing lambs. But they seem 1o have learned by killing
weak on dying lambs, and then once they did this they became
bolder and bolder until eventually they were able to kill even
healthy lambs.”

The original method of extermination may have involved
ng
the sunmmer. The foxes would he foreed out into the open and Killed.

smoke, with smoldering pieces of wood placed into the dens du

Inthe w

aer, foxes were lured into stone traps. Shotguns, once they
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became available, likely made the job casier. Farmers “would go to
the dens and sit there and wait for the parents 1o come home and
shoot them. Then theyd call out 1o the cubs and capture theas and
Kill them. T the winter they would put out bait and shoot them

from hunting cabins. Poison was used for a while, Strych

It

was
available frony the end of the 19th century wntil 1964, when it was
prohibited hecause the sca edgle was nearly extinet.” Ironically,

hunters have been barred from using steet leg hold traps, which are

deemed inhumane. Throughout the centuries, the persecution never
let up. In 1958 new laws were wiitten aimed at climinating the

species from Iecland. One way or another. humans have been trying

to eradicate aretic foxes (rom Ieeland for roughly a thousand years,

When Hersteinsson returned from Oxford in the early 1980s, he
became the director of what was then the Wildlife Management
Unit of the Agricultural Socicty of lecland {today known as the

Wildlife Management Tnstitute

In this role it was his responsibil
ity in gencral 0 manage and conduct rescarch into wildlife that
posed problems for humans, and in particular to take up the gaunt-
let in the centurics-old battke against the fox. But the young scientist
took a particular interest in the research part of his job description,
seeing it as an opportunity 1o da what nobody had dane hefore —
study whether the arctic fox really was the serfous threat everyone
claimed it to be. What he was able o do was show that times had
rdeed changed. The reason had to do with modern farming prac
tices. Ewes were by then being brought indoors during lambing
season. As a result, there were fewer sick or dying lambs in the
ficlds, which meant there was no longer any opportunity for rogue
foxes o develop into lamb Killers. When Hersteinsson did a survey
of the limb remains in fox dens, he found no evidenee that foxes

were still a menace. “Lamb remains were for

1d i only one out of
every five dens,” he says. “In 9o percent of these cases, the remains
were from one lamb that had dicd of natural causcs.

In 1980 Hersteinsson wrate an anticle in a local journal outlining
his theory that, thanks 0 the p

tices of madern sheep husbandry,

foxes were no longer a threat to farmers. 1t did not go over well
Recalls the s

entist:

“This caused an uproar among some of the
leaders of the farming community who immediately branded me an

enemy of generations of (armers in lceland.” The anti-fox crusaders

195
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also mounted a counterattack. They «

gued that even if foxes were
1o longer a threat 1o sheep farmers, they were now a thicat o
Leeland s hncrative eiderdownn industry, which in recent decades had
established duck colonies on the maintand.

Hersteinsson wasn't about to leave it at that, and over the next
decade he continued his quixotic stand as one of the fox’s few allies
in Leeland. And, thanks 1o two factors, people gradually started to
listen. The first is that when the scientist initially began working as
a fox biologist, many people were under the mistaken ipression
that arctic foxes had heen intraduced fnto Ieeland by humans. But
as Hersteinsson reminded people at every turn, the arctic fox was a
true Ieelandic native

The second reason was the fact the arctic fox appeared 10 be in
trauble, having dectined between 1950 and 1970 10 about 1,000 ani
mals. Tronically, the decline didn't appear 1o be linked to overbunt-
ing or any other human interference. Hersteinsson thinks it was
related to food. There are no lemmings on Iccland. Instead, arctic
foxes depend heavily on rock ptarmigans, particularly during the

winter, During the decades after the 19505 these birds also went

into decline, suggesting the foxes were starving during the winter.
1 1994, Hersteinsson succeeded in helping 10 craft a new hunting

law that eliminated compulsory bounties for arci

c foxes through-
out the country. Even though the animals can still be legally hunted,
they now have at least nomiinal protection

Was the new legislation responsible for the recent surge in
Iceland’s arctic fox population? Hersteinsson doubts it. He believes

the population dynamics on Ieeland have fitle to do with humans

and everything to do with food. The ptarmigans have not recovered.
During the fox population inciease, however, Ieeland saw a con
comitant expansion it a number of other bird species favored by
arctic foxes, including pink-footed geese, fulmars and several
species of sharebirds.

Whether the arcic fox's epic leelandic

aga has a happy ending

remains 1o be seen. Hersteinsson continues 1o function as the

species” chiief spokesperson, and he's iecently identified more good
seasons why humans should learn to coexist with the fox. During

the species” decline in the 1960s, for instance, arctic foxes com-

pletely disappeared from the sonthwest comer of Ieeland. About the
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inlike the bowhead whale, pictured here, arctic foxes continne to

prosper i modern times despite decades of intense exploitation.
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since. In Greenland, the annual number has ranged between 2,000
and 7,000 throughout the past two centarics. The totat anmial kill in
Siberia, meanwhile, has been reported 10 be as high as 100,000,
Even as recently as 1990, the total annual worldwide arctic fox har

vest was estimated to be between 100,000 and 150,000 foxes. From

these figures alone, one might safely estimate that the number of
aretic foxes Killed during the past century likely surpasses 10 mil
lion. Athough the elfects of intensive hunting pressure have had
noticeable effects on various local populations throughout the
Arctic at different times — long term trapping success has declined
in some areas and in at least one place, Norway's Jan Mayan Island,
the species was eliminated completely — the species has emerged
remarkably unscathed.

h

the Arctic — too few humters and 100 many of the hunted spread

consequence may have heen due in part 1o the vastness of

over oo mueh territory. Certainly it wasn't due o conscrvation
Humans hanted arctic foses in the same way they did the other
arctic animals full speed ahead, as il they were nothing but a
resource that needed liquidating. Instead, the reasons the arctic fox

succeeded

doing what other commodity species did not — make

it through the meat grinder of resource-exploitation stil standing —

may be those same teasons it survives at all in the brutal environ
ment of the Arctic. I particular, its unparalieled mobility and its
remarkable capacity for rapid repraduction may have been key fac
tors i its ability to survive intensive harvests in a world where

calamity rules. The species, it scems, is invincible.

pec
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[T DIFFICULT TO OVERSTATE THE extent 1o which humans have
despised wild dogs. For centuries we've loathed wolves, coyotes,
foxes and their cousins, mainly as thieats 1o livestock but also no
doubt from pure fear. Wikd dogs have been hunted for pleasure.

They've had hounties placed on their scalps. They've been tapped

They've been poisoned. In some places, they've been successhully
exterminated

Although arctic Toxes have been extensively hunted for their
ueral form

fur, they ve had the good fortune of avoiding this more

of persecution because of the remoteness of their habitat. The one
exception s Ieeland, where arctic foses know all 100 well what it's
like to be treated like vermin -~ and where humans are equally well
versed in the arctic Lox's seeming invincibility.

Th

¢ was a time when the arctic fox’s only enemy on this
island was the whitetailed sea cagle, Ewrope's cousin of the bald
Norse ¢

cagle. Then, during the ninth centu plorers established a

colony of farmers who in 930 established the world's first partia
mentary form of government. The istand was o haven for arctic
foxes, and it didi't take long for the new settlers o realize an enemy
when they saw one. Near the end of the 13th century, specific laws

were laid down stating that anyone who owned six or more sheep

had to kill one adult fox or two cubs cach year. Failure to do so

193

For the most part alone at
the top of the world, arctic
foxes have remained largely
outside the sphere of humans
One exception is feeland,
where furmers and foxes
have been at odds for close
o saitienium.
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At the autbreak of World War Lin 1914, the British government sus

pended the auctions that controlled the sale of ail Turs being

brought 1o London. Fur prices undewent a crash that was tempo

rany but devastating. The Hudson's Bay Company, which by then
had bought up all ts rivals, including Pedersen’s Canataska Trading

Co., responded by ordering its post managers nof o accept any furs

or exte

ol credit o any of their customers. (Although, as Newman

writes, some veteran post managers, recognizing the desperate
nature of the situation, provided the Tt with food anyway.)

Fortmately, this was only a short lived blip that ended when the

ULS. tur marker expanded at about the same time. But it was also an

omen. After two decades of high fur prices and prosperity, the price

of arctic tox ur crashed again during the Great Depression — when
the price offered in Alaska fell 1rom $108 10 $ 32 between 1929 and

1ol World War 11, Between 1946

1931 — and then again at the e
and 1948, the cost of a pelt sank from $35 1 $3. Although prices
were to rebound somewhat in the years that followed — stabilizing

hed

over the ensuing decades at about $20 — they never again r
subsistence levels.

The collapse of the arctic fox fur trade exposed the dark under
belly of the relationship between the Inuit and their increasingly
intrusive colonial rulers. As fur prices fell during the 1930s. the

Canadian government imitially did litle. This was partly because it

lacked tesounces in a Depressiotera econony, and partly because it
was reluctant 1o repeat any of the mistakes that had been made
when native Indian tribes had been moved onta reservations. Alter
being aceused of basically allowing the Inuit 10 starve, the govern
ment responded by implementing “relocation projects’ — programs

i which Inuit families were ostensibly moved to places where th

would have a better chance at selfsulficiency. But crities declared
the real reasons had 0 do with the government's desire 1 establish
sovereigniy over the high north and the Hudson's Bay Company’s
desire o make even more money off the arctic fox. One such proj
ect, in which several Inuit families from Baffin Island were moved
ta Devon Tsland in the remote high Arctic beginning in 1934, was a
joint effort between the government and the Hudson's Bay

Company. The

company had agreed 0 st up a trading post close 10

the virgin, fox rich territory where the transferces were to live in
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exchange for permission o set up posts at Arc

« Bay and at fort
Ross on Somerset Island. The Inuit “volunteers ™ were told that if the

able, they could

trapping wasn't great and the new life wasn’t s
retarn hone in two vears. To the 53 men, women and childien who
made the move, it was a disaster owing to bad weather, poor ice con
ditions and a harsh environment much different from what they
were used to. Athough some of the families returned home in 1936,
the rest were sent to live and trap for the nes post at Arctic Bay. A
year later they were moved again (o another post site, this time to
Fort Ross, Unpredictable ice conditions, however, meant this post

was poorly supplied. For years the Inuit survived on what ttle the

could acquire in exchange for furs. their desires to be sent home

ignored. [n 1947 they wer

e moved once again, 1o Spence Bay (now
‘Talovoak) on the Boothia Peninsula, the most northerly jutting point
of the Canadian mainland.

Perhaps it's unfair to single out a villain because the potential
rewards for all parties involved were so great. In 1929 three Inuit
families moved to Banks Island, where they founded the village of
Sachs Harbour. It was the first permanent modern scttlement on an
island with a bountiful supply of arctic foxes, and, according to
research conducted by geographer Peter Usher during the 1960s, the
relocated trappers thrived. In the carly vears, their mean annual
income was double that of skilled workers clsewhere in Canada; and
for decades they eamed far more from fur trapping than did anvone
else in North America. During the 1960s the top trappers were cach

bringing in more than 9oo foxes a scason, and tagether they
accounted for as much as one-third of the entire annual Canadian
arctic fox hunt. Between 1970 and 1979 alone, the arca yiclded some
520,000 foxes. (About this time one particularly successful trapper
even owned a Cadillac, at a time when Banks Island had only threc

miles of roack.) As a result, Sachs Harbour became a successful, viable

community. How much coercion versus willingness on the part of
the Inuit was involved in some of these relocations remains a subject

ol debate, but the bottom line is the same: the arctic fox

played a
major role in drawing the modern map of northern Canada
Eventually, however, the arctic fox ceascd being a dependable
subsistence resource. By the 19508 and 1960s, the Canadian govern-
ment was foreed to give up on its highly criticized laissez faire
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approach and began encouraging Inuit 10 niove (o pecmanent setile
ments and adopt western-style lilestyles based an salaried cmploy
ment. Gradually the number of full time trappers dwindicd,
hastened in part by the rise of fox Tarming — yet another skap in the
face from the westenn world. Such farms, in which foxes are some
times raised in small cages before being electrocuted like factory

farmed chicken:

became increasingly popular throughout Gurope
and North America in the decades following the end of World War

e and

11 By selectively breeding mainly blue foxes for inereased

other qualities, fox farms also gradually became the supphicrs of

most of the world's arctic fox pelts. By the late 19805, according to

statistics compiled by the International Fur Trade Federation, fox
farms were producing some 3.3 million foxes a year at a time when

the ¢

inber of wild arctic foxes being trapped had dwindied to

below 19,000, Addi

onal factors since then — the rising costs asso

ciated with mechanized trapping, continued stagnation of fur

prices, and the rising belicl among many Ewropeans and North
Americans that weartig fur for fashion is immoral — have sup
prossed the arctic fox furtrapping business even further

Today, thanks to efforts at redress by Canada, the advent ol
native sell governance and moves by the Inuit to diversify their
local cconomies, ciramstances surrounding the lives of the Tnuit
appear o be improving. Trapping, however, is now a subsidized

business, kept alive more for tradition’s sake than anything clse. In

the lives of the peaple of the north, the arctic fox is back where it

once was: a bit character in a supporting role.

The last word, of course, gacs 1o the fox. Although many of the

Arctic’s other valuable natural nces its bowhead whales,

walruses, caribou and musk oxen, 1o name those with the highest

profiles — suffered exploitation-diven population crashes that

required emergency resuscitation in the form of conservation ncas

ures, the arctic fox has dealt with the past century’s assault as if it
were just another one of nature’s nuisances. Although annual har

vest totals are available onty from scatiered sources, making it difti

cult 1o estimate how many arctic foxes have been killed worldwide,

the numbers are clearly high, In Canada, the average annual harvest
is thought to have fluctnated between 40,000 and 85,000 a year

between 1919 and 1984, then dropped down 1o about 20,000 anmually
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served as Lamp oil. Animal sinews were turned into cord. The large

rib hones, for example, provided structural frames for both dwelling

and traditional boats known as wnidks. But most important of all,
the pelts of furbearing animals provided protection against the cold.
In this regard caribou fur was the most versatile, serving as the skin
of choice for parkas, mittens, boots and trousers among many mative
peoples. Other furs, meanwhile, tended 10 play more specialized
roles. Woll ar wolverine was an excellent hood fringe, while the del
icate hut wanm fur of the aretic hare made a suitable lining. Polar
bear fur was sometimes made into trousers. Seal or walrus skin

served as the mater

al for waterproof hoots. The thin, soft, pliable
pelt of caribou fawns made the best gloves and parka linings. Even
the skin of the cider duck played a role. Sewn together to form a

jacket, it served as armor for the Inuit of Hudson Strait

Not surprisingly, the animals of the Arctic figured prominently
in the customs and rituals that formed the backbone of traditional
tit culture. Accarding 1o these helict systems, all living creatures.
possessed a soul and, 1o ensure their safe return 1o life after death,

strict rituals had 10 be followed whenever an animal was being

hunted and killed. Bruemmer, for example, describ

s a practice in
which Inuit hunters pour water into the mouths of seals and whales

w0 quench the animals’ thirst after they've been taken from the water

The arctic fox, as one of |

most prominent year-round species,
also played a role in traditional Inuit culture. i the mythology of
northern natives, these animals are sometimes regarded in much
the same way as foxes have been depicted in the West and other cul
tures — as clever, misclievous ricksters. In one folktale, Kiviug, the
hero of many epic Inuit storics, is in desperate need of a wife. Tired
and hungry from his search, he comes across one of the most beau
tiful women e has ever seen, hanging furs out 1o dry. The woman,
whao is tall and slender with long white hair, is welcoming, and the
two begin living together. But Kiving hecomes uncasy. Every so

often his new partner sneaks off in the middle of the

tight 10 go
hunting, retuming in a disheveled state and with a strange odor.

When e decides to follow her one night, he discovers she’s actually

a fox. Shaken, Kiviuq leaves, never to return,
1 other Tnuit legends, the arctic fox stands as a more benign,

even helpful figure. Onc tale tells of a fox that outwits a raven and
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helps save a community fron starvation. tuit ceation nyths atso

identily the fox as o messenger 10 heaven who hefped the first

hunters appease the spirits of their slain prey

There may have been times when the early peoples of the north
depended on the arctic fox and other small game for food. This is
suggested by the presence of large quantities of butchered arctic fox
remains that have been found a ancient archacological sites. Some
of the oldest records of human habitation in the high Arctic are the
stone fox traps that still stand in nany parts of the narth. Such
traps, some built by the ancestors of modern it who lived in the

North American Arctic and Greenland 1,000 years ago, involve a

hollow coni

L maund of stones with an cntrance at the top. Onee
fred 10 a piece of bait inside 1he enclosure, & fox was feft unable 1o
climb back out. The devices evidently worked well enough to be
wsed right up o modenn tmes. Preparing for his assault on the
North Pole prior 1o the winter of 1891, Robert Peary and his men
came across such traps while establishing a summer camp on the

having been recently used and maintained. leading the explorers to

most northerly lenee of

of Greenland. The traps showed v

conclude they had stumbled upon the winter camping ground of

seminomadic lumters who were currently elsewhere. The Caribou

it around Baker Lake throu;

hout the 19th and 20th cent

wsed simitar tower traps, known as upliliaut
But there is more than one way 1o catch a fox, as scientists,
explorers and anthropologists have leamed over the years. Among

their many reports from the Arctic are descriptions of fox traps

involving a thin layer of bload covered ice placed aver a simple pit
trap and an enclosure made from ice with a sliding trap door that

Lell shut as soon as a fox

wered and began nibbling on some bait.
Also found were tapered nets for thiowing over the entrance to a
den, and spring traps — frozen coils of baleen or willow that when
Herbert

swallowed would thaw and tear open an animal’s innards
Aldrich, who journeyed with whalers north of Alaska for cight
months in 1887, described several contraptions, including a slip-
noose trap that worked by enticing 4 fox 1o put its head through a
noose 10 get at bait lacated at the bottom of a small hole in the snow.

ied around its

When the fox snatched at the bait, the noose tight

neek as it ied 1o flec. Anather typical waditional trap is the
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FT CAME, THIS NEW THREAT, IN WAVES — a predator unlike any the

it carried tools of bone

arctic fox had ever seen. Walking on two leg

and stone. Initially it hunted mammoths, horses, bison and woolly

rhinos. Later it watched how the polar bear kills scals and leamed
how 10 do the same. Like the wol, it followed the caribiou. In time
even the great whales of the Arctic Ocean became its prey. W was hor
ribly unsuited for lile in the cold. But it had one secret: even more

than the arctic fox, it was adaptable. By adopting the materials and

behaviors of the aniials already adapied to life in the extreme cold,

it was able 10 live where none of its kind had lived before

Very litthe

s known about when Homo sapiens first wimed its
attention 1o the arctic tox. There is some cvidence that carly
humans began hunting arctic foxes abmost from the moment whe

their ranges began to overlap. This would have been some time

duri

g the peak of the st lce Age, when the arctic fox’s range

extended much farther south than it does currently, and w

moderm humans were continuing their dispersal out of Africa

that is, between 35,000 and 50,000 years ago.

1n 1986, archacologists working at Dolni Vistonice, a 26,000-ycar

old ice Age humting camp near the Czech Republic city of Brao, dis

covered a burial site containing three corpses, including two males

whose skulls were festooned with garlands made from the teeth of
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Eves closed as if fost in
reverie, a lonesome arctic

fox lets out a yelp that cuts
through the still tundra air.
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arctic foxes and waolves. The bodies belonged 10 g tribe of carly

wadern umans who made weapos lrom borie and stone, wore jew

elry carved from ivary, created stattes from clay and, consistent with
the popular image, lumted woolly mammnoths and other big game
with spears. Their camipsites were littered with the houes of arctic

foxes and other, smaler prey, suggesting they may have heen as

dependent on these animals as they were on the larger beasts,

Another interesting discovery was made recently by John

Holfecker, an archacologist with the University of Colorado in

Boulder a bus 1o cold cli

d a specialist in carly human adaptat

mates. Working at several research sites near the Don River, approx-

finately 250 miles

{400 ki) sauth of Moscow, Hoffecker uncovered
wot only bones from arctic foxes and other small animals {along
with mammoths, bisan, horse and reindeer), but atso bone and ivory
sewing needles dating back 30,000 years. This and other finds sug
gest modern humans may have moved into the extrenie cold much
carlier than once thought — perhaps as eatly as 45,000 years ago —
and that they were able to survive there i part by relying on fur-

bearing animals and the ability to fashion warn fur clothing

Alter the continental ice sheet

eated from Asia, Europe and
North America, humans began moving even farther northward, first
into northern Siberda, then into the Alentian Isknds and other parts
of western Alaska, and finally - in waves beginning sometime

about 5,000 years ago — eastward and northward across the

Canadian Arctic and into Greenland. It was a different world from
the one their ancestors in central Europe would have known. The

lar

animals like manmaths were in the process of disappearing.
e were no trees, and there was very litlle sunlight. 1t offered a

reme cold — an environ-

dramatically reduced biodiversity and ex

ment that was, in the words of Canadian author and long time

Arctic traveler Fred Bruemuer, “the harshest, most hostile and

potentially most lethal environment ever inhabited by fumans.
To survive, the humans were forced into a harsh exisience and a

refiance on the ability to explait to the fullest— not just for food, but

also for clothing, fuch and shelter the few animals that were

their midst. Caribou antlers and walrus tusks served as raw materi
als for tools. The intestines of walruses and seals were used for water

prool outerwear and windows on dwellings. The blubber of seals
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watched by me the owl gave up worrying the fox after hall an hous
or s0, but [ was told by Eskimos that they had seen foxes diop theis
lermmings in snapping at the owl, whereupon the owl snatched the
lenmming from the snow and was up and away.

This antagonism may go both ways. In 1986 the Russian biol
ogists Nikita Ovsyanikov and liina Menyushina reported on inter
actions between aretic foxes and snowy owls on Wrangel Iskand
off the far northeastern coast of Siberia, where the two have been
studying arctic wildlife for more than two decades. Like
Stelan

keep arctic foxes on their toes, On one occasion a male fox was

son before them, they saw for themselves how snowy owls

bringing lemmings back to his partier at the den when a snowy
owl swooped in (o scoop up the prey the moment the hunter had
set it down for his mate. Two hours later the fox retumed with
another lemming, but this time it was ready. When the owl

approached, the fox began digging into the snow while avoiding

the incoming raptor and its repcated dives. Once the lemming was
buried safely bencath the snow, the fox took a more aggressive
stance, fighting back at the bird with a snapping jaw. This was

cnough 1o send the owl on its way. Afterward the fox dug up and

ate the lemming, but only after first guarding over it for nearly
three-quarters of an hour

Ovsyanikov and Menyushina also reported that there arc times
when the tables are turned. The foxes, for instance, will attempt to
tob snawy owls of goslings that have heen captured in the middle
of alake, whete the snow geese spend most of their time during late

summer. Such tit-fortal behavior led the R

ans to suggest that
foxes and owls have a more complex relationship than previously

thought. Yes, the two species share the same ccological niche. But

theyre also, obviously, different types of animals. They move in dif
ferent ways. They cateh their prey in different ways. And they rely
on different senses. Thus there are certain circunstances when one
is the better hunter than the other. Arctic foxes, for example, are
better at hunting lenmings under the snow. Owls, meanwhile, are
better at spotting prey that is scarce or scattered over large arcas,
and capable of swooping in on goslings in the middle of a lake.
Thus, according to Ovsyanikov and Menyushina, the fox and the

owl may in the end actually be benefiting from their reciprocal acts
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ot farcems cach taking advantage it the nther « <Kills in order 10

an exireme ensiro:

Although arctic foxes seem capable of dealing v ith snow owls

and grizzh bears they Jike all species have a sougher time dealing
with the smallest critters in their midst — discase Cawsing microor-
anisms and viruses. Although very little is known about the extent
and nature of therr diseases the degree 1o which arctic 1oxes roam
ier vast distances suggests they may ai imes be <ubject 10 peri

idic epidemics On Mecnvi siand part of the isolaied Commander

Islands off Miberiz an outbreak of mange during the mid-1g70s

Adiled an esumated 33 to ¢ percem of

hat had previoush been a

“hriving population. The outbrea i+ beliéved to have been caused

i the spreac of ear mites browght to the island by dogs owned by
trappers. Althouzh the islang s arciic fox population i still 2 frac-

what

tion of was betore the owbreak nu

bers appear 1o have
ibiv due in pars fo the efforis of biologists who

tabilized — po

ith ant:

in the spring of 1964 1reaied pups parasitic drug:

A more viidespread threat hovever is the rabies virus. Known

a~ vssavirus. a name detived from the Greex word for frenzy; the

rabies & iny in

is often transmitted by the bite of 2 mammal. pa:

from the saliva of one animal into the bodv of another. Once in a

new host i moves through the nerous svstem and into the brain.

where it begins to multiply. The sy mpioms that mav result are those

tlassic

ignsof a rabid animal: foanung 1 the mouih and aggressive

hehator the latter plaving a kev role in the virus s abiliay w0 spread

rapidiy from host io hos

Although mam animals are Anow.n 10 carny ana ransmit rabies

including humans azciic foxes are the priman carriers among

“peties in she Arciic. somc studies have shown that outbreaks occur

s o

cn atter lemming peaks when arciic fox population dens

s are alsw a1 their hi

shesi. Such outbreans are also thought o have
st Jeast the potential for farreaching consequences because of the

tance dispersal. As in other

i~ inclination toward long

sive.

(an cause an arciic fo 10 become more aggr

enterng human seulements or following ieams of sled

302, The disease can be brutally fatal. sometimes leading 10 death

iy a da

1w after the firs: onset of svmpioms. Despite this

rescarchers A

e Tiitle abous what kind of 1ol rabies takes on arctic
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foxes. On the one hand, there is evidence that v

bics 1nay at times

be present in as much as 75 pereent of a given population. Bt the

presence of the v

doesn’t always tead 1o death or even discase,
so what percentage of the population suffers during an outbreak
temains unknown. One side cffect of rabics, however, is that it

transforms arctic foxes from cute cuddly animals

10 dangerous

menaces in the eyes of humans. Arctic foxes have been blamed for

cpidemics that have killed large numbers of sled dogs aver the
There's

foxes and thus alter the way

years also the concern that human development will attract

abics epidemics spread. In January
1994, a rabid fox at the Prudhoe Bay oil fields attacked two oil field
workers. Officials later trapped and shot g9 foxes

Judging from the overatl health of the arctic fox poputation, one

could at the very least conclude that the species handles thi

partic

ular threat as it does its many other challenges — like a true survivor
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As the carly explorers ventured into the previously unexplared

waters of the Arctic Ocean, they returmed with tales of s

s Lleeon

g

with whales, The major rouble was getting there. Beginning in the

Joth centiry, the Eaglish and Dutch made largely secretive journeys

northward, but these trips were restricted to summer travel. fnitial

plans o establish overwintering sites faced many problems, one of
them the fact that nebody wanted to live and work in such dreadful
places. In the earty 17th century, trading companies hegan talking

about establishi

g a post on the island of Spitsbergen in the
Svalbard Archipelago, but thesc failed to get off the ground hecanse

of a shortage of volueers. At ane point the Muscovy Company,

founded in 1555 by English merchants interested iu establishing an
castern trade route, convinced a crew of deathrow criminals 1o
work on Spitsbergen in exchange for a reprieve. The anly condition

was they had to put in a year’s service. Upon secing the frozc

wasteland, however, the convicts hegged 10 be taken home regard

less of the consequences. (

he company compied and out of pity
helped secure pardons nonetheless.)

But the potential rewards were too geeat to neglect. In the carly
16005, the first European whalers began overwintering on
Spitsbergen; and by the end of the century, year round whaling sta
tions were operating full tikt. (The Dutch whaling station became

known as Smeercnburg —blubbertown.”) The 18th and 19th cen

turies saw the size of the arctic whating industry grow dramatically

as it expanded westward, first 1o Greentand and then into the boun-
tiful waters of Davis Strait, Lancaster Sound and Hudson Bay. By the
late 18005, whaling vessels were coming up from San Francisco and
Seattle to hunt the waters of the western Arctic. A wintering station
set up in 1889 at Pautine Cove on Herschel istand, just off the coast
of what is now Canada’s Yukon Territory, grew 1o become a bustling

port with an estimated 1,500 reside

ts. Atevery step. the size of the
take was cnarmous. From 1661 10 1800 the Dutch killed more than
65,000 whales— almost all bowheads — between Spitsbergen and

1548

Greentand. In the Canadian Arctic, British whalers Kilted

howheads hetween 1815 and 1842.
As the whaling industry expanded, so did the fur trade. The first
trappers o explore the Arctic extensively may have been the

Russian promyshicnniki, hardy independent pioncers who, from the
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Unlike the Inuit, Europeans kilted wantonly. Walruses, such as these

pictured sunning on an ice floc, were slaughtered by the herd simply
for their ivory tusks.
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171l century onward, spread throughout e Eurasian Arctic —first
into Siberia and then beyond 1o the Arctic Ocean archipelagos of
Novaya Zemlya, Svalbard and the New Siberian Iskinds, and finaily
across the Bering Strait into Alaska. These were dariug, sometimes

tuthless mew whose lilestyles consisted of veut

ing into unknown
territory where conditions were almost always perilons. One saga
that attracted much attention in'its day was that of four promysliden

niki who Tound themselves trapped in the ice close o Spitshergen

in the late autumn of 1743 Resigned 10 overwintering, the trappers.

g,

went ashore 10 scout out a suitable area where they could wnload

their supplies. When they awoke the next morning, however, their

“hip was nowhere 1o be scen. Their provisions consisted of litile
wmore than a musket, 12 rounds of ammunition, an ax, a small kettle,
a knite, zo pounds of flour, tinder, flins, four pipes and tobacco
With their meager supply of ammunition they were able to kill 12
seindeer, and [rom the remains of these animals they fashioned
clothing, tools and crude weapons — bows and arrows for hunting
teindecr, spears for hunting polar bears and traps for catching aretic

foxes. The years went by. One of the four died from scurvy. The

other thiee, however, not only survived in good health, but also con

tinued working. Six years passed before a ship finally rescued them.
When they departed, the castaways brought with them nearly 2,000
pounds (907 kg) of fat, fur and hides

Meanwhile, the temporary whaling stations set up to render

blubber into oil became de facto arctic rading posts, where for the

first time nat

 peaple were able 10 acquire — in exchange for

mainly fox pelts and v

alrus ivory — western goods. In the carly

19t century, the tade in arctic fox fur was given a further boost by

independent Scandinavian trappers who began to adopt the life of

the promyshieaniki. Overwintering in Spitshergen and later
G

cenland and its surrounding islands, these men tabored under
hostile conditions, the success of their efforts hinging on their abil

ity 10 keep regular tabs on traplines spread ont over distances of 62

miles (100 ki) or more. In a good year, such work was rewarded by
up 10 400 fox skins,
Durinng this early expansion, nations and their powerful business

interests began asse

ing sovereignty over Arctic territories and the

furs that came o b known as “soft gold.” Amang the first 10 do so
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was the government of Denmark, which in 1774 establishied the
Royal Greenland Trading Company {which iter became the Royal
Greenland Trade Department) o obtain a monopoly over Greenlad's
natural resources.

For the longest time, arctic foxes remained a secondary interest
1o most of these early arctic traders. The promyshlenniki endured
the hardships of Siberia prinrarily lor sable. When the Russians
ventured across 1o Alaska, they had their eyes on sea otters. In
Europe, Dutch and English whalers were of course focused on
whales, while the Danish traders in Greenland initially spent most
of their time on seals. Recards kept by the Royal Greenland Trading

Company show that between 1853 and 1872 an average of more

than 1,400 fox pels were exported from Greenland each year, com

pared with me

than 35,000 seal skins

“This marginal interest in fox fur was due to @ cauple of rcasons.
For one thing the only arctic fox pelt of value was the animal’s
winter coat. Thus, while the European was free to hunt whales

seals, musk oxen and walrus whenever he liked — that is, during

the swmmer — if he wanted fox he cither needed to work dur

g the
cruel heart of the aretic winter or trade with the Inuit. An even
bigger problem, however, was a weakness in demand. Being com
paratively thin and less durable, arctic fox fur was worth much less
than other furs. Prior 1o the American purchase of Alaska in 1867,
Russian traders were paying lnuit trappers no more than 20 cents
for an arctic fox pelt. If the animals weren't so numerous and sa
pronc 1o being trapped, it’s possible no one would have even both
cred. By the end of the 19th century, however, all this hegan 1o
change. Once just an afterthought, the pelt of the arctic fox alnost
overnight became a commaodity that was literatly worth its weight
in gold — a dramatic change that would have wide-ranging effects
on the economic order of the Arctic, and on the lives of its human

inhabitants.






OEBPS/page-0171.jpg
168

T the first Ewropean explorers,
the Arctic was a vast treasire
trove of natural resonrees,
Awmong the targets were the
bearded seal, above, which cun
weigh up 0 750 pounds, and
behuga whales, below, whose
groups sometivies muiber in
the thousands.

ARCTIC FOX

15t century by Tperial Russia, whick for centuries became the

wain fur supplics 1o Baope, Meanwhile, the presence of both sion

in Greculand

waps and Norse metal goods at anchacological sit

and the eastern Canadian Arctic suggests that the Vikings may have
heen trading arctic fox pelts with the Tnuit during their petiod of
settdement in Greenland, between the 1oth and 151h centuries
When Eutopeans lirst began exploring the Arctic in the 16th
century, the aretic fox was initially only of minor interest. After
Pope Alexander VI decreed in 1493 that Spain and Portugal should

have dominion over much of the southern hemisphere, the remain-

ing European nations with any scafaring capabilitics — namely
England, Holland, France and Denmark — began scarching for

trade routes 10 East Asia throngh the Arctic. This quest included a

search not just for a northwest passage through the Canadian
Arctic, but akso a northeast passage along the extensive northern
coastline of Russia. The endeavor proved extremely difficult, 1o say
the least. The treacherons ice-choked and istand filled scas were

nearly unnavigable. The English explore

5. who insisted on bring
ing their fine silver tea sets and Europeanstyle clothing, remained
remarkably unwilling to adopt the “savage” ways of the Inuit. They
paid the price. Time and again their voyages ended in disaster

ships Tocked into or crushed by iee; men dying from cold, hunger,

seurvy or 4 combination of all three. Nevertheless they poured for

ward, led by the nien whose names — Martin Frobisher, ohn Davis,
He

r

Hudson, William Baffin — gradually began filling in the

northern map. The effort, however, ok centuries

During these carly explorations, particularly the ones in which
ships were forced 10 overwinter, the aretic fox was a ubiquitous pres
ence that served as a source of amuserent, companionship, wonder
went and oceasionally unbridied loathing. After sighting Alaska for

the Russian government in 1741, the Danish explore

Vitus Bering

met with disaster on his reqn c of

jounmey, nmning aground on o

the uninhabited Commander Iskands. In his journals [rom this

voyage, the German naturalist Georg Steller described the desperate

conditions of lis fellow

w, many of whom were “halt-dead” from

scurvy, inchuding Bering himsell. He also noted the islands’ remark-

able wildlite — sea otters that swam out 1o meet them as they pad

dled ashore, & rare manatee like animal that Jater came 1o be known
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as the Stellers sea cow, seemingly wnlimited numbers of prarmigan

el seals, and evervwhere arctic foxes that showed uo fear of

humans. On Novewher 9, 1741, Steller and a fellow German killed 6o
fores, “partly slaying them with an ax, partly stabbing them.” Later
thev sed some of the corpses in the construction o a sinall hut. Not

wanting to kil all the foxes in case they were later needed for food,

the men were forced to endure these animals and their constant

intrusions. The foxes stole ptarmigan from under their noses. They
gnawed on the sca otter pelts the explorers no longer elt mativated
to dry and prepare. They even hounded the men directly, attracted
by the cloud of death that hung low over the desperate camp. “Even
before they could be buried, the dead were mutilated by foxes that
“niffed at and even dared attack the sick — still alive and helpless —
who were lying on the beach everyshere without cover under the
open sky.” Steller wrote. Eventually the foxes seemed to drive the

noted naturalist to the brink of maduess, his scientific objectivism

ent of the

dissolving beneath the gray arctic sky in a manuer remini
great fictional ivory trader Mr. Kurtz who was to appear in Joseph

Conrad’s Heart of Darkness a century and a half later

Steller continued at tength about the curse in his midst

“The foxes, which now turned up among us in countless
numbers, hecame accustomed to the sight of men and,
contrary to habit and nature, ever tamer, more wicked,
and so malicious that they dragged apart all the baggage,

ate the leather sacks, scattered the provisions, stole and

dragged way from one his boots, from another his socks
and trausers, gloves, coats, all of which vet lay under the
apen sky and for lack of ablebodied men couldt not be
protected. They even dragged off iron and other imple-
ments that were of no use to them. There was nothing

they did not sniff at and steal from, and it secimed that

these cvil animals would chastise us more and morc in
the future, as actually happened ... It also seemed that,
the more we slew and the oftener we tortured them most
cruelly before the eyes of others, letting them un off
hall <kinned. without eyes, without tails, and with feet

hatf-roasted, the more malicious the others became and
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the more determined, so that they even penctrated out

dwellings and dragged away everything they could get w0,

even iron and alt Kinds of gear. AU the same tme, they
made us laugh in our greatest misery by their crafty and

comical monkey tricks.

Despite their initial interest in trade toutes, the Europeans and

Russians also quickly saw the Arctic as a great source of wealth in

s own right. Accounts of ice floes covered in walruses and scals

large herds of musk oxen and even larger herds of caribou led to the

widespread slaughter of these animals for ivory, fur or meat. In
1604 an English ship kanding on Bear Island, midway between the
ip of Scandinavia and Svalbard, discovered beaches packed with

over 1,000 basking walruses. The seatarers killed about 100 of the

giant animals vight away, between 700 and 800 after returning the

follow!

g year, and another goo more during a seven-hour spree in

1608. In 1874 a fleet of 11 Scottish steamships killed 46,252 seals

During three attempts 10 reach the North Pole between 1898 and

1908, the American explorer Robe

Peary and his men killed nearly
1,000 musk oxen on Ellesmere Island alone.

But such harvests were mere distractions in the quest for the
Auctic’s main treasure — its whales. Whale oil, extracted from a

whale's thick layer of bhibber, was a highly prized resource between

the 17th and 2oth centurics. Also known as train ofl, it was used as an
additive in various industrial processes, from the making of soaps and
cosmetics, 1o the manufacture of textiles. Butits primary uses were as
atubricant and even more so as a fuel for the first oil lamps. 1n addi
tion to its oil, whales also provided baleen, long strips of fingernail
like material that function as a filtering apparatus in the mouths of
these plankton-eating mammals. Also known as whalcbone, baleen
t attractive

has a sturdy and durable yet tlexible nature that made

as an carly form of plastic — a material suitable for everything from
Knife handles to walking stieks to the inner frames of hooped petti
coats, bodices and corsets. As a source for these resources, the Arctic
was unparalleled, with vich populations of belugas, narwhals and,
most of all, the large and easily caught bowhead whales that lived
yearround in the Arctic. A single 60-foot (18 m) bowhead could pro

vide some 1.2 1ons of baleen and over 20 tons of oil
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ayagutalik in which a picce of bait inside a vack ¢l

wher is wedged

under a rock or bone that is holding open a large rack slah toof
When the fox struggles 1o take the bait it knacks free the support,
closing the roof like a lid.

As asource for raw materials, arctic foxes wete nat as important
w0 the early Inuit as seals, caribou or whates. The animal is too small
to provide much in the way of nourishment, suggesting it was an
important food source only very carly in Arctic settlement times or

during periods of starvation. Fven its

awnted fur is too flimsy and

swiall for widespread use in making garments. Instead, the it

seem 1o have used the readily available fox mostly as a source of

material for accessories. Flisha Kent Kane, on his expedition in

1853, noted that during severe weather the Inuit would bite on the

end of a fox tail and breathe through it 10 protect themselves from
the cold air. Other reports tell of arctic fox fur being used as a hand
cloth or as a tag for wiping babics’ bottoms, as trimming for hoods
and parkas, or as @ material for children’s clothing. In northern
Greenland, Inuit wornen wore a costume that consisted of arctic fox
p
of a polar bea.

its, which matched pants for men that were made from the skin

What the arctic fox lacked as a source of useful materials, how

cver, it more than made up for in its eventual role as a form of cur
rency. Indeed, with the arrival into the Arctic of the first Russian
and European explorers, the all-butuseless arctic fox gradually
became a commaodity that single-handedly changed the way many
it lived.

Trade in arctic fox pelts between northern natives and peoples
from the lands o the south may have begun more than 1,500 years
nee 1o dark blue fox sk

ago. Refe s incarly writi

25 suggosts deal

ings between the ancient Romans and Swedish traders, who are

thought to have acquired the distinctive fur of the blue arctic fox

from the indigenous Sami of northern Scandinavia. Later, between
the 12th and 15th centuries, representatives from the powerful
medicval city-state of Novgorod, located on the Volkhov River in
northwestern Russia, moved north to the Arctic Ocean, where they
forced native tribes 1o pay tribute in the form of furs — primartly
sable, but also other resident furbearers like squireel and arctic fox

This practice was continued in central and eastern Siberia after the

107





OEBPS/page-0106.jpg
WHEN THE GEESE COME

hide the partial temains of a freshly killed deer beneatl twigs and
leaves. Among nonmigratory birds — particularly woodpeckers,

, crows and chickadees — the ins

jays, magpie

et is also stong.

Scientists who study caching behavior have classificd the

appraaches tak nals i Larder

1 by different an

0 two strategie

caching is when a large quantily s stored in a few heavily guarded

small

lacations such as dens or birows. Scatter caching involy
amounts of faod hidden in dozens and even hundseds of locations

throughout an animal's territory.

I both cases, the quantities of food involved can be

mpressive
I 1849 John James Audubon described a burrow of an castern chip

munk that contained four ounces (118 ml} of wheat and buckwheat

n the nest chamber, as well as other chambers containing a total of
nearly 1.2 quarts (1.1 1) of hazehwits, more than 9.3 quarts (8.8 ) of
acorns and 2.3 quarts {2.2 1) of buckwheat. According to Peter
Marchand, an expert on winter ecology, a pair of adult beavers will fil
the underwater chambers of their dams with up to 1,160 pounds
(500 kg) of forage, while a single red squitrel can stockpile up to
15,000 pine cones and hundreds of mushrooms. Other scientists wha
study birds have come up with even more impressive calculations. A
single Clark’s nutcracker prepares for the winter by scatter caching as

many as 33,000 seeds. In 1978 an ornithologist at the University of

New Mexico calculated that during peak cone crop years, an average
sized flack of some 250 pinyan jays is capable of putting away, over a

e seeds. Small forest birds

five-month period, roughly .5 million pi

tike chickadees and titmice are even more hyperactive in their hoard
ing, stashing away up to 500,000 food items a year

Aretic foxes are knowa to practice both scatter caching and larder
haarding. They store prey items such as vales and lemmings, partici
Tarly in the short term, as well as carrion, but their keenest hoarding

instinets are tuned more toward those resources that aren't present

year round, namely birds. This includes both the e
h

Favorite targets incude small, burrowing seabirds such as auklets,

s and the newly

ched young, but in many places it also includes adult birds.

storm petrels and puffins — birds that range in size from (inch-sized
least auklets to tulted puffins and murres that can be as big as crows
As with other hoarders, arctic {oxes invest a lot of energy in stor

ing food. Larcy Underwood, who studied arctic foxes throughout the

104
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19705 and 19805, once came acrass a den containing six swan cggs
cach 4.5 inches (6.4 cm) i diameter. What inpressed Underwood
most was the Tact the nearest swan nesting grounds were mils
away; given the size of each egg, the fox nmst have traversed that
amount of territony and back again six times.

The size of the caches that rescarchers sometinies encounter
teaves one wondering what the foxes coutd possibly want witl so
much food — or at least how Toxes find the time and energy 1o cob
fect it all. During his years studying the ecology of northeast

Greenland, Danish scientist Abwin Pedersen came across an arctic

fox den that contained 36 dovekies, two young mries, four snow

buntings and numerous dovekie eggs. While working in the
Aleutian Islands of Alaska during the 1950s, biologist Olaus Murie

teported the discovery of an even bigger stash that included 107

least auklets, 18 crested aukdets, seven lork-tailed storm-petrels,

three tufted puftins and one horned puffin. Such stockpites are

often created with a curiously touching fastidiousness, the lifcless

conpses aligned in neat pites as if the fox were stacking cordwood
for the winter. As long time Norwegian arctic fox rescarcher Pt
Prestrud onee observed: “Everyone who has been in contact with
aretic foxes for a long period of time will notice its remarkabie abil
ity to hide lood in excess.”

Despite Hs common occurrence, caching by arctic foxes has,
varely been studied in detail. As a vesult, scientists are still trying to
answer basic questions such as how fiequently do these animals

rely on food stores during the winter, how are their stashes located

once they're buried beneath ice and snow, or even to what extent do

they devote their precions energy to the practice,

One person who recently taaked into these questions is Gustaf

Sameliues. The young Swede (el in fove witl the Canadian Arctic while
working s a research assistant during an undergraduate exchange
program in 1992, He was invited back 10 conduct master's degree

research on the interactions between arctic foxes and m

ating

birds at a site o

Banks Island appropriately nanied Egg River. This
work it ded 1o doctoral degree studies that 1ok him to Karrak
Lake, Al old. he's been observing wild arctic foxes cach spring and
summer for nearly a decade and a half - an impressive track

wecord given the dearth of seientific serutiny directed at the species.
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After so many vears Samelius is still taken by the events that

unfold with the arrival of spring, beginning with his thne setting up

camp in the solitude that exists prior to the arrival of the geese

That's when you really natice the fox,” e says. “They've already
formed pairs and they've mated and they're running around bark
ing a lot. They It come back 10 the den and they'll sit and bark and
probably their partuer will answer from somewhere away from the

den or maybe a neighboring fox is showing that he’s there, too.

1 May come the first true harbingers of spring: the caribou, fol

lowed by hungry wolves and the occasional lordly grizzty. At this

stage the tundra’s weather is unpredictable and foreign to the south
erner’s eye. May is ofien the snowiest month. Temperatures are nor

mally only maderately uncomiortable for sleeping without central

heating — often about 5 F {15°CJ. But they can plunge without

ar when, on May 25, the mer

warning. Samelius won't forget the y

cury in the thermometer dropped to nearly - 15°F (-26°C)

A full-grown goose is a tough

chalienge for a scrawny

the

As dhis particular predator

predator li ctic fox
above shaws, owever, there
are abways exceptions to the

rule
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I the midst of this unpredictability come the gees

During the
past decade and a hatf the number of Rosss geese at Karrak Lake.
has grown hom approximately 400,000 to over a mittion, all clus
g

wre miles (300 km2}. “They come in small groups of

tered within a slightly rectangular stretch of teritory cover

about 115 5qp

five and maybe up to twenty,” says Sameius, “Everywhere you look
you see a flock hiere and there aid since they arrive in small groups,
you think — thats not that many. But alt of a sudden, there’s a mit
Hion. The first to come are the prospectors. Two weeks later the rest
come in over a period of just over a week 10 10 days. You see more

and more geese and then one morning you wake up and there are

geese everywhere. And its noisy;

On the shores of the lake and all around, the geese immiediately
get 10 work building their nests, first bringing together dumps of
moss and recds, then lining the cavity with feathers. Atier a few
days they lay their eggs — between three and seven of fwhite ovals
per nest, each ronghly twice as big as a hen’s egg. The parental

incubating the e

duti s, feeding the goslings once they hatch

and teaching them 1o fly — will take roughly cight weeks.

Irying 1o understand fox behavior during this time is hampered
by the commotion itself. Ditferent foxes come and go, moving this
way and that in a frenzy of activity that makes it difficult to tell

exactly which fox is doing what. To solve this problem, Samelius

captured foxes living near the goose colony and fitted them with car

tags that could be easily distinguished from a distance. By watching

the animals hour after hour, month after month, and sometimes
even year after year, he was able o peel away some of the layers of
mystery that had previously shrouded the who, what, when, where
and haw of arctic fox-caching behavior

One thing that became clear right rom the start was the degree
10 which the foxes' Tives change once the geese have arrived. During
the roughly three weeks when the geese are incubating their eggs,

tocused on the:

the foxes are animals possessed. “They are completely

cggs.” says Samelius. “They re

st running around among the geese

all the time

nd cvery second time you see a fox, it’s got an egg in its
mouth and it's o its way somewhere to bury it in the ground.”
The young scientist was surprised to discover that every fox.

regardiess of age, sex or anything else, scemed 1o get in on the
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given away by their tellale yellow stains. The foxes near Churchill
appear 10 have a difterent behavioral pattern. *1 thought 1d find

some sort of bimadal distribution — that there would be some loxes

that were lenming specialists and some scavenger specialists,” says

Roth, “But that wasn't the case. When lemming numbers were low

i's like the whole population was switching strategics.”

One conclusion from this work is that sea icc, despite its chal
lenges, may be an important source of food that foxes frequently
resort 10 in order (o maintain a stable population in the long run

Indeed, Roth was able 1o sce such an effect in the year to-yea

changes in the local population. “During my research | had twa

years when lemming numbers were re he says. “The foxes

hardly caught a thing. In the first year they had very low reproduc

tive success. But the second year they had a much higher rate of sic
cess even though there were still no lemmings.” This, hie adds, isn'
what one would expect 1o sce. “In predator prey ecology there’s
always atime lag. The prey starts to recover and then the predators
start to recover. But [ saw the opposite, The predator started to
recover before the prey” The difference, he adds, may be due 1o the
fox's dictary dexterity.

To Roth, the interplay hetween the fox and the hears and the
seals and the lemmings s a fascinating example of the dynamics at
work in the challenging game of biological chess that this tiny scav

engerpredator is forced to play in order to survive. To win this

game, every picce must be in place in order 10 orchestrate the com
plox set of moves that will sce the arctie fox through another year

But then the pieces shift, and it must begin sirategizing anew

member that

The feat is even more awe-inspiring when w

Roths study area s only one slice of an Arctic that varies greatly
from place to place in the combinations of life-forms that are pres

ent during the winter. In some places arctic foxes can hunt arctic

hares during the winter, in other places there are only ptarmigan. In
some places, they can depend on finding a caribou carcass or two.

Where there are wolves or wolverines, arclic foxes are known to

wail after these predators for the same reason they trail after polat

bears. Where human seidements have arisen, they've come to rely

on scraps. Different boards, dilferent picees, same game of biologi

cal chess. The species is a master
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Chapter 8
WHEN THE GEESE COME

FOR MUCH OF THE YEAR KARKAK LAKE, like most other places on

the tundra, is a lonely, empty place. Lying less than 50 miles (80 ko)

from where the gently sloping North American continent angles
itself into the cold waters of the Arctic Ocean, in the Canadian terri

tory now known as Nunavut, Karrak Lake is part of a

1st per

mafrost plain that iterally gocs on for as far as the eye can see — a

landscape of irregularly shaped lakes and ponds splashed against a
canvas of marshy sedge meadows and undulating slabs of some of
the oldest racks on Earth. For month after month every year, the
only sounds are the rush of the wind over your ears and the peri
odic bark of arctic foxes

But for a brief period beginning cach year around late May, all
this changes. It starts with a few black dots in the southern shy accom

pariied by faint

listant cries. The noises are the sounds of honking
geese arriving from their wetland overwintering areas in the sonth

crn United States and northern Mexico — places like California’s

Central Valley, New Mexico's Rio Grande Valley and the coast ol the
Gulf of Mexico. They arrive in small, scattered flocks that dot the
sky continuously for three full weeks in one of North America’s

mts

greatest displays of wildlife, By the time the last of the mi

have arrived, up 1o one million geese are busy building their nests

directly on the marshy rndsa. The tranquility is a distant memory

101

With an explosion of beating
wings, a flock of suow geese
fifts off from the tundra’s
autsunn-hued ramway. For a
few stort weeks eacls year
these and millions of other
aiigratory birds transfori
the Arctic into a predator's
dreamlnd.
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“The din that Tas replaced it is incessant. “Is an meredible (i

hear,” says Gustal Sametius, @ Swedish biologist who has witnessed
the spectacle every spring since 2000, “Its really noisy. Once the
geese ate here it a constant, continuous humusing — whoo whoo
whoo. You can't even make out the sound of an individual goose.”
a common featire of fife in the Arctic
at il

Such bonanzas

the Arcli

Roughly 9o difterent bird species fly in 1o nes
ferent times and places — geese and ducks as well as cranes, swans,
sandpipers, plovers, murres, dovekigs and thar king of all migrants
the arctic tem, whose annual trek between the Eanth’s two polar
regions and back sometimes adds vp to more than 22,000 miles
{35,000 k) in the air. Seattered along arctic coastlines and thiough
out arctic wetlands, these migrants transform patches of windra, off
shore iskands and tocky ¢liffs into the avian equivalents of Grand
Contral Station. For predators like the tox, itis manna from above
But the bounty is alsa as temporary as it is overwhelming. Before

you know it, the eggs have hatched and the chicks are ready to fly

Then the birds depart en masse, and the ndra is once again silent

s be

For the aretic fox, onc can imagine these times of plenty
briet periads of tespite fron the harsh grind of arctic life. Rather

than having to light of f starvation by continually searching for faod,

such moments of abundance would seem like perfect opportunities
10 kick back and relax like an overstuffed lion on the savanna. But
such is not the case. Life on the tundra has instilled in the arctic fox
akeen instinet for never letting a resource opportunity go 1o waste,

no matter how full the helly. As a result, the species is driven by the

urge o horde 10 cat what it can and stash the rest. And while such
caching behavior can he directed at prey or the remains of carcasses,
it reaches a fever pitch when the ground birds are nesting. When
there are eggs about, arctic foxes can think of litle else.

Storing lood is a common adaptation in animals, as anyone with

squirrels i their yard knows all oo well. 1t occurs most aften and

in the most pronounced ways among animals that are forced to
cope with fluctuations in the food supply, such as those caused by

the anset of winter. In addition o foxes and squirrels, the fong list

of animals that store o hide food for use during the winter includes

beavers, vales, mice and other rodents, bears, bats and even large

carnivores such as mauntain lions, which arc known to temporarily
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they strip only the blubber from their kill, leaving the precious
musele, organs and other tissues untonched. On the other haud
such a food source, scattered randomly over vast arcas of ice, would
take 1o the

require lots of encrgy and skill to find. How many foxe
seavice in winter, how much time they spend out on the ice, where
they go and how mueh protein they're able to get out of the effort
are questions that have gone dlmost entirely unaddressed

One person who has taken a stab at these mysteries is James

Roth, an ccologist at the University of Central Florida in Orlando.

During the mid-1990s, while working on his doctoral thesis, Roth

studied the sea ice feeding habits of arctic toxes living along the

coast of Hudson Bay, near Churchill. “Tn summeriime it’s pretty

2 10 raise

their dens. They're trying

clear,” says Roth. “They've

pups. They've got their home territories and their pups really
anchor them to that lcation. But in the winiertime that constraint

isn't there. They're tree to move whevever they have 1o find food.

But how much time do they spead out there
“To figurc out what percentage of their diets came from the sea
ce i winter, Roth collected tissue and fur samples {rom foxes

hunted by trappers, Because an animal grows hair and builds body

tissuc using the protein building blocks it obtains ran its food, and

becanse dilferent tood sowces contain diflerent molecular si

wires, Rath was able 1o get a tough idea of what arctic foxes had

be ods of fur and tissue growth. The

) cating during recent pe

restlis depended on the year. When lemmings were plentitul in the

sumimer, arctic foxes appeared o have continued hunting them

thraughant the winter. i years when lemming numbers were low,

foxes were found to have eaten more seals. “This suggests (o me that

staying on shore and hunting lemmings is the preferred strate

says Roth. “Going out on the sea icc is risky. 11's an unpredictable
covironment and it's tough to make a living out there.” Indeed, Roth
found that in sonue bow lemming years when the foxes ventred out
onto the ice, seals were plentitul and the foxes did very well. In
less common and the foxes suffered.

other years, the seals we

Roth was also surprised by how widespread the tendency was

among the fox population. On Bylot Island, rescarchers have

learned from local Inuit that some foxes live on shore during the

winter, while athers head out onto the ice their lifestyle choice
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Like an experienced cleanup crew, three artic foxes inch i on a

surprisingly tolerant polar bear. When times are good the bear will
cat only blubber from u seal, leaving a bonanza of choice scraps for
the fortunate foxes
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tear their alfspring, Without such sale havens, newhorn pups

wonld be at the merey of the often nierciless weather, and they

wonld be casy pickings for predators. To survive as a specics, aretic
foxes must sonehow find a way to get into the rozen gromnd.

I same parts of the Actic the stouggle is casicr than in others,
Whete aretic foxes live in the alpine wadia of Norway, Sweden and
the northern tip of Finland, for instance, the relatively warm water
transported nonh by the Gull Steam current keeps the climate

mild enough o retard the formatign of permalrost. Arctic foxes in

this part of the world enjoy the lusury of building dens in the same
way foxes build dens everywhere else in the world — by digging
into the ground wherever they choose, tn otherplaces, such as the
foxes are able to make shehier out of

rocky consts of Svalbard, arc

the cracks and crevices that exist amang stoping lields of racks and

boulders. For the most part, however, they 're forced to deal with the

realities of a frozen world.
But the Arctic is @ strange place, Just as the penmanently frozen
ocean s in some ways more terrestrial than marine, so 1o s the

ound mare than just soil. Southerners — that is, those of us who

live in places where trees can actually grow and the ground mets

cachspring — think of soil as  thick, crumbly, humus rich mediom

that yields to the finest of root ha

<. In the eolder parts of the tem
perate zone it may freeze trom the surface down for a lew inches
aver the course of the winter. But when the temperature rises and it
thaws out again, it’s pretty much the same as it was. Arctic soil, 1o,
s alive. But its animation cones as much from the inorganic world

1 it does from the organic. The forces unleashed by constant freez

ing and thawing, the movement of ice across land, the incessant and
unhindered wind, and the existence of permafrost all have a dra
watic impact. The lind heaves. The land moves. The fand

reartanges itscll

1o patterns and shapes. 1 some ways these phys
ical phenomena make lite exuenely difficult for plants and ani
mals. I other ways, they create unique opportunities

Consider the permatiost itsell. The reason the undra remains

Tocked in this icy grip is straightforward: there’s not cnough solar

aig
heat during the summer o thaw out the previous winter’s ficeze.

Permafrost acially consists of two layers. The top layer is the active

layer, the part of the soil that dacs thaw cach summier. This is the
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place where inscets nest and the roots of tndra plans scek out
nutrients in crawlspace like confinement. b some places the active
Tayer can be several feet deep. Where the climate is most extrene
one can dig down no more than a few inches hefore encountering
what's known as the permalrost table.

Below the active layer is the te permafrost, which extends

fiom the permarost table dewn 1o the point where freezing is pre
vented by the core fires of the Earth itsell. The depth of the per
mafvost base also depends on Tocation and latitude, Throughout
most of the Canadian high Aretic it is between 1,000 and 2,600 leet

{300-500 m} decp, but in some places it s thought to excecd 3,000 foet

(915 ). In north central Sibe cven more extensive, extend

ia il

g 10 a known depth of 4,900 feet (1.5 km). While at these great
depths the ground has been (rozen ever since the Arctic reached the

decpfieese point some time around three million years ago, the

upper reaches of present-day p

mafrost have repeatedly Trozen
and thawed and fiozen again in 1esponse to the diferently scaled

fluctuations thar have characterized

lobal climate during the ice
Ages. In the process it has become a repository for relics (rom
former times: microbes millions of years old; whale lakes frozen

and then buried during the advance and retreat of glaciers; trunks

of trees from when forests extended into the Arctic; and the some

times complete

y preserved carcasses of woolly mammoths and
other greal beasts that have been extinet [or 10,000 or more years.
Lile in the Arctic today depends almast entirely on the active

layer. When the ground surface begins 1o thaw cach spring, a bio-

lagical race against tine is set in motion. Insccts hateh and emerge

from the ground. Plants st root and begin absorbing nutrients 1o

fuel growth and, in some cases, the formation of flowers and sceds.
Such life forms in the Arctic are adapted for completing the cycle of
life at an accelerated pace. When the autumn timer goes ofl and the
active layer tetuns 10 its frozen state, they've accomplished what
they need to accomplish in order 1o survive.

That said, the permafrost layer clearly makes its presence felt
One of the biggest elfects involves drainage. THaving an underlying
layer of frozen carth is the same as (rying 1o plant a garden in a lew

inches of sail spread over aslab of conerete. Any water that appears

during nonfreering periods — from rain, dew or the melting of
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The Arctic’s otherworldly
landscapes provide both
abstacles and opportuiries
Jor den dwelling foxes. Glacial
deposits like this esker, above.
offe
if
suited for excavation. In

fer coarser soils better

ather areas, helow, ot even
water can penetrate groand
soil that's been focked in

a permanent frevze for
thousands of years

ARCTIC FOX

snow and fice — can't seep downward. And because of the absence
of summmer warmth, there is also very little evaporation. On sloped

land, the result can be seasonal torrents that cause erasion and

Block the travel of land animats. Lo flat arcas — that is, most of the
tundra — poor drainage creates a marshy checkerboard of small
lakes, ponds and puddies. As a result, a big problem for ground
dwelling aninals is fooding. Au wnusually lazge winter snowfall or

a poorly tinied spring thaw can lead to widespread drowning, pa

ticularly among the vulnerable lewgning pups or goose chicks that
have just been born

Other geological features of the tundra that have an impact on
the lives of its resident species include those relating to the creative

handiwork of the lec Ages. Esk

< are long, winding mounds of
coarse sand and gravel which were deposited along the banks of the

temporary rivers of meltwater that poured from the terminuses of

retreating glaciers. Raised beaches are terraced shorelines wherc the

ground, previously compressed by the weight of glacicrs as if it
were nothing more than a dense sponge, is now slowly rebounding
relative o the seabed, which still bears the weight of the occan. In
both cases the looser sediments, elevated topography and improved
drainage help restrict the formation of permatrost

Finally, there are the effects of freezing and thawing. Throughout
the Aretic, the landscape is subject to the forces of expansion and
contraction that are unleashed when moisture changes states. [t can
be a miniature, sow motion effect die to water freezing and thaw-
ing not just seasonatly, but sometimes daily or even hourly. Or it can

be 4 massive, carth moving cffect caused by the entire landscape

(reezing and thawing in response to longerterm climate chang:

Fither way the lind is the victim as gravity, hydrostatic pressure and

the other Laws of physics take thei liberties

The results can be dramatic. Pingos are natural monuments that
in places stand out on the tndra as starkly as pyramids in the

desert. One way 1hey form is when a lake or river channel drains,

exposing a bed of uafrozen soil. This newly exposed soil freezes
from the top down, ereating a pocket of carth completely entrapped
by permafrost. Over time the pocket itsell begins to freeze and the
pressure from below begins 10 push the carth skyward. Pingos,

which can resemble volcanaes or elongated hills in shape, usally
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caleulated that even a their most rapacions, arctic loxes at the bgg

River colony on Banks Island were capable of destioying no more

than 8 percent of the eggs laid during a given year

By stashing 5o many cggs in the ground, the fox demonstrates
an instinetive knowledge of the ins and outs of spoilage. Scatter
hording this many lemmings, for exanple, would be a waste of time

L are natu

the dead meat would ot in the gromd. Eggs, howeve
vally spoil prool. This is partly because an eggshell is a menbrane
designed 10 shield a developing ekryo from the owtside world and
partly because albumin — a component of egg white — contains

compounds that help deter bacterial growth. Even when buried in

the ground, an egg will keep for months. Add arctic temperatures o

the mix and you have nataral refrigeration. The only problen is the

extreme cold. When an egg freezes it cracks, which means it nust
be caten not fong after the first spring thaw.

Theoretically, the fox has a glorious apportunity 1o extend the
benelits of its spring bounty for almost a full year. To figure out if
foxes were taking advantage of this chanee, Samelins wed to the

same chemicalanalysis technique that has been used elsewhere 1o

determine the makeup of an animal’s dict. Working in the spring
before nesting scason, he was able to glean insights into scasonal
variation in the animals by comparing the nitrogen and carbon sig

natares of their blood — which, substance,

s avapidly regencrating

indicates recent meals — and those of their fur, which had been

grown the previous fall, 1o the signatures of the foxes available

foods. The presence of eggtype signatures in the blood collected in

the spring told him foxes had indecd been fea cached

eggs well after they had been stored. This rescarch was supported
by a chance observation by one of Samelins’ companions a1 Karrak
Lake, who watched as a fox started digging down info the snow as
it were alter a lemming. When its head reappeared after abow 15
minutes, its mouth contained not a vodent but an egg — one that

given the timing, had been in the ground for 11 months

No mammalian predator is known 10 tetrieve food this long
alter its been cached, a feat that raises another question: how do the

fanes keep track of 3,000 eggs scattered over the tandra? Birds, the

most notable scatter hoarders, are thought 1o rely on menory and
ese skills

the ability 10 build complex spatial maps in their heads.
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WHEN THE GEESE COME

may play some role in the caching bebavior of manumals, but most

fox biologists think smell is more important. To iy an egg in the

spring and then find it again the foflowing winter after snow and
ice have blanketed the landscape also suggests that foxes are relying
heavily on olfaction. To put this hypothesis 1o the test, Sametius and
his colleagues hid 185 cggs, presumably when no animals were
watching. By a month and a half later, foxes unearthed 62 of them

ey have an incredible nose,” he says.

Once an egg has been retrieved, the fox will defecate or urinate

on the old cache site. “That's their system of bookkeeping,” says
Samelius. “If it has a smell, it says to them: don’t waste your time

digging — it’s already gone.”

What did all this effort add up to? Do these cggs represent the
difference between starvation and survival in the winter? Or are

1o count

they a form of bonus cheek — nice to have, but nothi

on? For Samelius, this was one of the biggest mysteries surrounding
the arctic fox’s caching behavior, and one he was able to look into

by comparing his results from year to year. One surprising discov

ery was the degree to which the arctic foxes collected and cached far
mare eggs than they ever used. Indeed, when lemmings were plen
tiful, Samelius discovered, the foxes ate almost nothing but lem
mings — they left their hard-won booty ta rot in the ground. Only
in years when lemmings were scarce did they resort to their cached

s are more of a backup,” says Samelius. “t's

goods.“It seems the

like msurance.

Some years the cffort of collecting cggs is wasted

But in the fong run, it pays off because there will come a time when
they're really going to nced them
In yet another experiment, Samelius compared the foxes living

at the

asc calony 10 foxes fiving where there were no geese. After

four years, he discovered that while the lemming cycle had the

biggest impact on whether foxes bred, aceess to eggs resulied in a
threefold increase in breeding density. Acre by acre, the goose

colony also contained twice as many foxes as were seen in the out

lying territories. Sameltus believes that without the geese, foxes at
Karrak Lake may have 1o abandon the area in winters when the e
ming numbers are very low. With their eggs safely in the ground,
however, they can afford some rare piece of mind in a land where

otherwise every bounty is flecting,
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Chapter 9
THE PROBLEM WITH PERMAFROST

WhAT'S

where an animal sleeps and raises its young, It i

IN A pEN? NOTHING MUCH, it would seen. 1Us a place

an manimate back-

drop, a void in the landscape, In the natural history of a species, it

is at hest a superfluous footnote to the meatier subjects of behavior

and physiological adaptations — as dull as a holc in the ground
But in the Arctic, where everything scems upside down, such is

not the cas

Here the ground is a fortress. There are no trees o send
down raots to create the kinds of cavities favored by snall burrow
ing mammals. Instead, there is ancient bedrock. There are marshy

wetlands that make subterranean existence impossible. But above

all, there is permafrost. In one sense this nanie is wisleading, sug

gesting the lacy delicacy of frozen dew. Make no mistake: as one
walks across the tundra, one treads upon ground that is petma
nently frozen. For tens of thousands of years it has been locked in
state 1hat is as impenetrable as concrete. I some places it is almost
a mile deep. A den built into such formidable terrain is thus any
thing but dull. 1ts morc like a miracle.

And yet for the arctic fox, a den is essential. To some degree,

these ar

mals are thought 1o occasionally rely on dens as retrcats
from the worst of the winter storms. Dens also provide a convenient
escape from predators on a landscape where there is no other place

10 hide. But most import

ly, arctic foxes need dens 1o successfully

Curious but cautions, two
arctic fox pups survey their
surranndings fron an
entrance to their under
ground home. Dens provide
an essential safe aven,
Doth from predators and
the elements.
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action. “Lhad expected the big

most of the eggs and the small guys were going to be running

aound 1p e old eggs,” he says. “But [ was wrong. We

found they re all good at getting cggs.

wes for the foxes. During

Ste nt

gs isn'tentirely

his carlier work on Banks Island, Samelius had ob:
under constant attack from protective ganders that were at times
adept at keeping the smaller intruders away from their nests. As @
fox ventured into a colony it would face a sea of jabbing beaks and

flappin angry, hissing birds charged at it ane after

wings 4

another. A similar fury met the foxes at Kanak Lake. “You almost

feel sorry for the fox,” says Samelius. “It's like running a gauntlet

As has been recorded in previous studies, Samelius saw that the
foxes display a knack for opportuistic thievery. While geese arc
h

hly protective of their nests, they also must accasionally le

W arctic fox retuns 10 its
den witl yet another goose

eqy. Altdough a few of tes

Ielicacies are eaten

stored

ou the spot, st o

for leaser ti
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ARCIIC FOX

them unguarded 10 get food and water. During such moments, foxes
are able o swoop in and out with much less bother. But at the same
time, Samelius found the foxes 10 be just as equally willing o chal
lenge a nest guarded by cither ane or sometimes even both of its

occupants. They also seemed 1o be testing

he owners, as if they
were searching for some sort of weakness o exploit. “1 found that
off

the nest, and yet they pass most of them up. | would be really inter-

weird,” says Samelius. “They hate the capacity to push the

ested in trying to figure out what cugs they use to decide what goose
1 go lor. 1 know they target single females, but there are more cues
we don't know about — or can't comprehend.”

Once an egg has been stolen, the thief s rarely interested in
cating. Sanielius caleulated that only 4 percent of the cggs a fox col
fects are consuned right away — these often being the ones that
have become cracked or broken. The rest are put into storage,
almost always in the ground.

Like other mammalian ho

rders, the arctic fox goes about the
business of caching as if it were conducting a rital. After stealing
an egg it carries its prize in its mouth for a distance of about 110

yards (100 m) from where it was taken, although they can some-

times carry an egg for close 10 a mile (1.5 km}. Often the fox will

stop and stare at the ground, hesitate, and then move on. Sometimes
it will hegin to dig but change its mind. Eventually it finds a site
that possesses whatever criteria it scems to requite. When this hap-
pens it begins to paw at the ground with its front paws, scraping
away enough earth to bury the egg beneath an inch or so of soil
cavated soil

After dropping the egg into place, the fox pushes the e

aver top using the tip of its

nout. Then i's back for another cgg.
Once they take an egg from a nest, they will come back and take

“This usually means

cvery egg from that same nest” says Sameliu
three ar four eggs, but sometimes up o seven. They Il take an egg,
run away and be gone for about one to five minutes, cache it some-
where in the ground, and then come back and take another.” The
foxes were also scen devoting some of theit time to maintaining
their existing caches, including unearthing a previously cached egg
and burying it someplace clse.

Arctic foxes also sometimes turn their attention on the adutt

geese, hinging awhwardly whenever their advances force the hird to
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flee. They rarely suceced. Young geese, however, are a dilferent
story. When time mums aut on the egg collecting and the remaining
cggs begin to hatch, the foxes have no trouble turning their atten
tion 1o the helpless goslings, several of which they're able to stalf
into their mouths at the same time

Samelius found that in a place tike Karrak Lake — part of the
Queen Maud Migratory Bird Sanctuary and one of the lirgest goosc
nesting grounds in the world — arctic foxes may be prone 1o cach
far more food than they could ever possibly use. When he looked

at the rate at which eg

s were being collected and used this to
caleulate the total individual haul, be found himself staring at an

astonishing ligure: during the fow weeks when the geese were nest

ing, cach fox cached somewhere between 1,900 and

Fuelwise that’s the equivalent of up 10 525,000 calories per fax
more than twice what caplive bred foxes are able 10 consume
during a whole year when given unrestricted access to lood. How

dacs the colony survive the pillaging? Sheer size is the key. Samelius

indeterred by dismal odds,
an arctic fox takes aiveal a
flock of geese. fu a few days
the bivds will migrate south
a wrn of evenus that will
force the predator to fook

for a new profession.
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aggressive interactions ensued, ending with the arctic fos being killed
and ripped apart. In November 2004, security personnel at the
Prudhoe Bay oil field facilities in Alaska, where workers bave
teported seeing an increase i iuteractions between red foxes and
aretic foxes in recent years, captured one such interaction on video,
The recording includes clips of a red fox first chasing an aretic lox in

and around vehicles, then overpowering it in a light and finaily ren

dering it lileless with a single hinging bite 1o its neck. The next day
the ted fox was seen carrying an arctic fox leg in its mouth, an abser
vation that supparts the beliel that red foxes also prey on arctic foxes.

Arctic fox pups

© even more vulnerable o the thrcats posed
by ted foxes. Once scientists observed a lemale red fox perched atop
an arctic fox den, then pouncing down onto an unsuspecting arctic
fox pup as it emerged. The attacker grasped its unfortunate prey in
its mouth and shook it lifeless before carrying it away in triumph.

Even more telling evidence that aretic Toxes gencrally lose out
when red foxes are present comes from the istands off the coast of

Alaska. In addition to introduc

g arctic foxes on some islands, fur
traders interested in quick profits did the same with red loxes.
Some of these bird havens even received both species. Despite being
ceolagically shortsighted, the intraductions served as a perfect
experiment for testing the interactions between the two types of
foxes. And the results were clear. On islands where there were no
ved foxes, arctic loxes usually thrived and multiplicd. Where ved
foxes were present, arctic foxes were never able 1o do well
Ecologists interested in repairing the damage caused by the intro
ductions later used this discovery o their advantage. In the mid-
1980s, they intraduced sterile red foxes onto two islands with
Unriving populations of arctic foxes. By 1992, all the arctic foxes
were gone. When the red foxes — wnable to reproduce themselves

soon Tollowed suit, the islands were once again fox free. Yet more

evidence that red foxes suceesshully squecze out arctic foxes wher
ever the two species are in contact comes hom studies involving

captive animals, When animals of both specic

were kept together
in captivity, the red foxes pestered their smaller cousins in a clear
display of dominance. While the red foxes were able 1o sort them-

sebves into mating pairs and successfully breed under such condi

tions, the aretic foxes were not able 1o reproduce.
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ks for
1 19705, these peaks

the arctie fox in Scandinavia depends heavily on lenming e

pertodic population hoosts. In the 19605 an

oceurred regularly cvery four or five years, After 1952, however, thete
wasn't another femming peak until 2001 During the nearly 20year
drought, scientists in Sweden were able 0 document a gradual
decline both in the number of brecding pairs and in the overall size
of the arctic fox population. And whereas there had been 9o breeding
pairs identificd during the 1982 lemming peak, only nine liviers were
counted in 2001, (In the years in between, the situation was even
worse. By the fate 1990s, scicntists were having a good year when
they were able to find two or three litters in all of Scandinavia)

But a change in the lemming cycle doesn't explain everything
During the 1960s and 1970s, there did not appear to be any long-
term increases in the aretic fox population despite regular lemming
peaks. What's more, when rescarchers began putting out food near
arctic fox dens — an attempt 10 provide them with the same
amount of nourishment they would be getiing when lemmings
were plentiful — they did not see any signs that more cubs were
being born. Some additional factor — or perhaps severat additionat
factors — seemed to be contributing to the prablem.

And this is where the mystery becomes complicated. When one.
starts looking at all the different ways in which even the remote
northern Scandinavia landscape has changed during the past con
tury — a list that includes human changes to the land in the form
of roadbuilding, forestry and increased habitation — the list of sus-
pects hecomes great

One possibility is that the animals have gone through what biot
ogists refer 10 as a population bottleneck. Such botidenecks occur
when the number of animals in a given population is reduced 1o the
point where inbreeding enables the enhanced proliferation of genes

" overall fitness. A related

that may be detrimental to a species
hypothesis is that the arctic foxes had lost their genetic advantage
owing to the spread of genes from sclectively bred foxes that
escaped from farms. Captive raised foxes are known to have
escaped, and recent genetic studies from Norway have shown that
such interbreeding between farmbred foxes and foxes in the wild

has indeed taken place. While these results are being viewed as

potential future trowble, there is still no indication that they explain
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past difficultics. For one thing, the number of crossover genes
detected in the Norwegian study was small, suggesting that miing

1 occurrence,

between wild and escaped foxes s @ reec
Among changes in the environment that might be to blame, one:

of the carliest ideas refates to the absence of wolves, animals that for

thousands of years filled the role of top predator throughout
Scandinavia but that disappearcd from wost of Norway and
Sweden during the 20th century after hundreds of years of perseen

tion. There i y and

no winter sea ice along the coastlines of Norw,

wesle

1 Russia, as there is throughont the Canadian Arctic and off
the coast of Siberia, meaning the arctic foxes in this part of the
world have 1o access 1o pokar bear leltovers, What they do have

access 1o s reindeer. Sinee wolves are the only predator of reindeer

in Scandinavia, it has been argued that the elimination of the wolf
has led 10 a decline in the availability of @ necessary winter food
supply. This idea has attracted a strong following, particularly
among individuals who see it as another reason why wolves should
be reintroduced throughout Scandinavia. Scientists, however, have
been unable to uncover any strong evidence to support the claim

that arctic foxes are suffe

g because of the absence of large pred

ators. One study even suggests aretic foxes do better in the absence

of large predators becanse when animals such as reindeer die of nat
ural causes, the foxes have the large carcasses all to themselves. Also

casting doubt on the wolf’s culpability is the fact that it had b

on
hunted out of many alpine regions of Scandinavia during the mid
191l century, long before the arctic fox entered into its decline

What's now known about wolf biology suggests the anount of meat

and entrails left behingd by these animals may not be sulficient 1o

have a noticeable inpact on the arctic fox population.

Today there is littke enthusiasm among arctic fox scientists for

the idea that a lack of wolves is 1o blame. Instead, most now be

the trouble stems from the increased presence of another

camivore — one that, in the cyes of the arctic fox at least, is far
more ferocious: the red fox

Vulpes vadpes s in many ways the foxiest of the foxes — the
species that comes 1o mind most readily when onc thinks of what it
is to be a fox, The red fox is one of the most successful camivores

anywhere. It has evolved a repertoire of instinets that has enabled it
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1 thrive n a workd inaeasingly dominaied by s and human
aliered landscapes,

Fou the most part, aretic foxes and ved Toxes occupy different
environmental niches. Generally the arctic fox keeps 10 the tundra,
while the ved fox i at home in a wide range of habitats throwghout

the northern remisphere, Tn recent decades, however, there is evi-

dence that red foxes are increasingly encroaching on what previ
ously had been tenitory inhabited only by arctic foxes. During the
1gth century, for example, there were occasional red fox sightings
ansouthern Baffin Island, but none of the animals were known 1o

e down and breed. After World War 1, however, they returned

and this time it was for good. In subsequent decades red foxes
continued 1o reproduce successtully, gradually colonizing their way
farther and farther north. By 1960 according 1o information
recently collected from local Tnuit by Canadian scientists — the

species firsi came 1o Bylot [sland, an important bird sanctuary lying

just off the northern coast of Baffin Island. Today they are common
throughout the island. There is ancedotal evidence that red foxes
have also expanded their range farther northward in both Russia
and Alaska.

In Scandinavia, the unit of demarcation defining the limit of the

redd fox range is not latitude — the species already extends as far

north as the land does — hut altitude. The 2oth century saw a clear

movement by red foxcs higher and higher into the mountains. One
bit of evidence comes from the fact that ted foxes have taken over
former arctic fox dens, something researchers know both frons histor

ical records and fron the clear physical differences between dens

built and normally inhabited by the two specics. *The classic arctic
fox dens in Scandinavia are very big because we don't have per
mafrost,” says Swedish biologist Bodil Elmhagen. “Ehe big dens can
b up 10 1,000 square metres (10,764 (1) in area and sometinies have
more than 100 apenings. We've never seen a red fox build that kind
of den. Their dens are very different, When you see a red fox starting

v den o the nndra, usually the

¢ dig only five or six openings. And

they don't continue 10 make then bigger. When they take over an
arctic fox den — why dig @ new one when there's a reatly good one
bandy? — you can see they don't use nearly as many openings as the

arctic fox doces. Sometimes they enlarge the openings a bit becase
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they have higger bodies. They also seem 1o use a smaller part of the

len when they 're inside it This range expansion has been accompa

ced fores, they e

nicd by alarge increase in the red fox population, which is thought to

have tripled in Scandinavia between the 19308 and the 196 el
There is some evidence that arctic foxes may occasionally be able o
1o withstand the intrusion of red foxes. During lieldwork, scientists foxes towards
have observed numerous interactions between the two species and "
found that arctic foxes are seady and willing to defend their dens
inst nosy red foxes. Sometinies, especially if the encounter i
between alarge arctic fox and a small red fox, the ormer will succcee
in chasing away its intruder, More often the size differential
reversed, however, and so s result. On one occasion, & male arctic (o |
was seen hnging at the hind legs of a ted fox that was sticking its
head into its den. The arctic fox then led its adversary on 2 high
speed, zigzagging chase that on this occasion ended with the red fox

ceventually giving up. Another report tells of an arctic fox enc

ing two red foxes at a reindeer carcass. A series of inereasingly
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A CAUTIONARY TALE

THE ARCTIC TOX 15 RESILIENT — that is heyond question — but it
is not invincibie. 1t may have the remarkable capacity for surviving

the Aretic’s brutal weather and its absence of lights for struggling

through the scarcity and unpredictability of its faod supply; for deal
ing with the advances and retrcats of glacicrs; and even for somchow
managing to overcome being the target of decades of relentless,

unregulated human hunting and persecution. But like any species. it

also has a breaking point — an ecological boundary that divides the
plateau of survival from the escarpiment of extinction

A vare eminder of the aretic fox's vulnerability comes from the
ancient rolling mountains of northern Scandinavia. There, in the

wide valleys and gently sloping peaks of Norway, Sweden and

inland, the species has been present for thousands of years, build
ing dens, hunting lemmings and raising families — possibly right
from the end of the last lee Age in Europe son
And the

10,000 years ago.

pecies evidently thrived, a fact that's written in the number

of dens, many ol then centuries old, that are scattered about the hill

sides, as well as in the historical records, that tell of rangers and

hunters being verbally accosted by annoyed, yipping foxes whose

faces appearcd by the dozen from holes in the ground. The trapping

tecords, too, tell of a vibrant population. In Norway alone, around

2,000 ardtic foxes were killed each year during the late 19th and early

199

With the grace of an
Olympic hurdier, an aretic
fox rounds the crest of a
steep banked snow dune.
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2otls centuries. According to one estimate, the total number of arctic

foxes in Scandinavia exceeded 10,000 during peak vears

Tadax. howeser, the arctic fox in Scandinavia is in severe trou
ble. There mav be 1o mare than 150 of them in Sweden. Norway
and Finland — 70 each in the first two countries, and possibly no
more than 10 in the third, where no one has seen a successful arctic
fox birth in the wild since 1996, What few animals remain are frag-

mented and scattered over la

e distances. Even more troubling is
that the species has been under protection for nearly 70 vears in
Finland, even longer in Sweden and Norwav. Despite the absence of
hunting pressure and despite an intensive conservation program —
one inwhich scientists have gone so far as 10 set up feeding stations
outside dens in an attempt to bolster pup survival — the overall
populations haven't even budged. Scandinavian officials worry the
species mav be only a spell or two of bad luck away from extinction

Why this most resourceful of species has been unable to rebound
has for decades been a mystery for scientists and a reminder of how
much there till is 10 learn about the interplay between myriad eco-
logical factors and their ontcome on individual species. The problem
first came 10 light in the 19205, when Swedish biologist Einar
Lonnberg comparcd the status of various local populations with what
had been recorded three decades eatlier. The investigation led to the
discovery that in some arcas the species had undergone stecp

declines. n other places, it had disappeared completely.

The immediate culprit had been hunting. As was happening

ebsewhere in the world. Scandinavian trappers were cashing in on

the steeply rising prices being offered for arctic fox fur. even though
the animals were becoming increasingly more difficult 1o find.

When the resulis of Lo

nherg’s surves were published in 1927, it
was clear that without some form of conservation, the arctic fox was

in order to

candinavia. Thus

going ta disappear completely from
protect this valuable source of income, the Swedish government in
1925 1ok the extreme measure of banning all bunting of arctic
faxes until the species had rebounded. The governments of Norway
and Finland followed suit in 1930 and 1940 respectively

Given the arctic fox's prolific rate of reproduction, conservation
ists had every reason 10 think such drastic steps would lead to a
quick rebound. But that neser happencd. Although there may have
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been slight increases in some parts of Scandinavia, the species
showed no noticeable improvement during the following decades
Then, during the 1980 and 1990s, the populations declined even
turther. Al the low point, it is believed the total number of arctic
oxes surviving in all of Norway, Sweden and Finland may hav
been barely above 100 animals

Throughout this period, scicntists and others struggled o
mnderstand what was happening, Clearly, over huniing had playce

some role in the population crash. But failure of the species to

rebound suggested there was another problem. Why was this
proven survivor — an animal one conld say is genetically wired for
vapid recovery — suddenly siruggling in a habitat that had s com
pletely satisfied its nceds for so long? What had changed

Scientists still haven't completely solved the riddle but they now
Know enough to say the answer isn't a simple one, Part of the prob

en, for one thing, dlearly involves that ubiquitous Arctic resident

liscussion about arctic fox biol

whose name is neve from as

the lemming, As is the case in many places clsew
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same time, perhaps not cotncidentally, a colony of lesser black

backed gulls began o increase. The birds were first seen there in

1955. By 1974, there were about 1,000 breeding pairs. (1990 the
nunber had risen 10 20,000 pairs, and to 37,000 pairs by 2004, The

problem, according o Hersteinsson, lies in the colony's prosi

ty 0
Keflavik Intemational Airport near Reykjavik. “There have been

iishaps with gulls hitting airanes” he explains, “and 1 would say
we'te waiting for a disaster 1o happen with such a big colany
Fox

having an impact. The overall numbers of gulls has continued 1o

s retummed 10 the area about 1990, and they seem 10 be

increase: but from 1990 10 2004 the arca covered by the nesting
gulls has decreased, from 11 square miles (29 ki) 1o 6.5 square
miles (17 km?).“1 have been rying o persuade people to protect the

fox there and let the {oxes do the work because the civil aviation

authority is employing people to shoot the gulls. But it's just ridicu
tous. They re shooting perhaps 2,000 gulls a year out of 37,000 pairs
10 not having an effect atall. But it is clear that foses, by betng con
stantly on the prowl, do have an effect. The local authoritics, how
cver, pay people for killing foxes

Hersteinsson also points out that eiderdown harvesters may not
necessarily benefit from having fewer foxes around. The reasan s
that when foxes are absent, eider duck nests are more widely dis
persed, making them harder t find. Stadies have shown that when
foxes have been extirpated from an area, eiderdown harvest yields
have actually declined as a result

Old animosities do not die casily, however. There is now a new
push in Teeknd for a cull of arctic foxes from ptarmigan hunters, who
are singling aut the specics as the reason their favorite game species is

Dot recovering, “That's the situation now,” says a tircless Hersteinsson,

“even though there's no evidence that foxes are 1o blame.”

As for why Teelanders have never succeeded in the mission they
Set out upon so many centurics ago, Hersicinsson points 1o the fac
tors that help arctic foxes survive so many other calamitics, particu

Larly their ability to rapidly rebuild population mumbers. Human

meanwhile, still oc

beings upy only a small coastal portion of what
is otherwise — from the fox's standpoint — a big island. The coun

try may belong 1o the humans, in other words, but the habitat still

belongs to the fox.

197
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THE HEADLINES APPEAR ALMOST DAILY. The Arctic ice cap
mehting. The ice sheets of Antarctica are breaking off. Polar bears

are in danger. The r e of the

s in Alaska are crumbling beca

thawing of permafrost thousands of years old. Annual global tem
peratures are hitting record bighs almost ever year. Hurricanes are
becoming more frequent and intense. And this is only what's hap
pening today. Alongside are the stories that predict widespread eco
logical change if global warming continues and the predictions of
the experts come to light

What then? What will become of nature’s ultimate survivor, the

arctic fox, when there is no longer any Arcic

In one seuse it s a silly question because if the predictions of
scientists do pan out, there will likely be far more 1o worry about
than the fate of a tiny furbearer with anly minimal cconomic signif
icance. But then again, it is useful to ponder these questions because
they involve general ecological principles similar to those that are
ultimately governing our own fate. We are all warm blooded ani
mals, after all — children of the cold.

But back o the fox. Let’s say, for argument’s sake, that tempera-
tures rise at the rate predicied by the average of all the computer

madel.

that climatologists have developed to predict global warming,

This would mean possibly an increase of four degrees C in average

213

Some computer models say
the permanent Arctic ice cap
will be gone by zoSo. The
effects of such a change on
the arctic fox will likely be
dramatic
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global temperatures by 2100, Under these conditions, it is more

ntice on the Arctic

than safe 10 say there will 1o longer be permar
Ocean - some madels predict the polar ice cap will be gane by
2080, The extent of winter ice, meanwhile, would also be dramati

catly reduced, and its period of §

mation and melting would be
altered as well. There s a great fear that polar bears will not be able

10 survive sucl changes. Moreover, the tundra will also likely be

unrecognizable. Permiafrost will thaw as it is now starting 1o do in
parts of Alaska, and the tree tine will begin o move northward as it
may already be starting to do, 11 is possible that most of the Arctic,
i fact, will become forested, just as it was only three million years
ago. Migrating north into these forests will be most of the forest
duwelling species fran the south. Warming will also likely trigger
farther

warthward expansion of the red fox, even if it isn't already
the cause of this species” recent territorial changes,

Thus, the arctic fox will find its

11 ina very different world. The

climate will be more temperate. There will be mare food from a

miore biologically productive ccosysten. But there will be no winter

ice and na polar bear kills. And there will be more competition.

Given what's known about the relationship between red foxes and

arctic loxes, the laner will likely be driven away wherever the former

is able 1o seitle. Mitially this will be all those parts of the Arctic
linked 1o the south by land — Scandinavia, northern Russia, Alaska
and the Canadian Arctic mainland. Red foxes will likely make it 10

some of the closer-in islands, just as they have made it to Baffin

Island and Bylot Iskad during the 20th century. That leaves lecland,

Greenland and the more

emote

slands as the possible final havens,

Rescarchers feel secure in predicting these accurrences because

they all may have happened in the past. If the arctic fos is between
200,000 and 400,000 years old, as it is believed 10 be, then the
species has experienced at least o or three interglacial periods
when warnier temperatures predominated, Prior (o the last lee Age.
for example, there was a short period about 120,000 years ago when

forests extended all the way 10 the northern coastline of Siberia and

10 the northern edge of the Scandinavian Peninsula, Recently,

Swedish biologist Love Dalén set ont 10 analyze the genetic material

Trom arctic foxes from different parts ol the world. Studies such as

that one are used to determine the population patterns of species in





OEBPS/page-0218.jpg
response 1o periods of glaciation: how populations subdivide or

combine in response 1o the formation or retreat of glaciers

Normally, different genetic patterns indicate the presence of sub,

populations that were ereated when ice divided one population into

twos o, in the case of a cold-loving arctic fox, when such fragmen
tation occurred in response o warming, But Dalén found no such
patterns. Instead, the entire world population of arctic foxes appears
1o consist of ancestors of one small group of survivors. Such a find
ests that during the last inte

ing sug acial period, the species

might have been close to extinetion. “Itseems like all the arctic loxes

today originate from an expansion in population size that took

place after 120,000 years ago.” says Dalén. “We have proposed that
the arctic fox during the last interglacial, when it was warmer than
it is taday, probably was confined to a very, very small distribution.
My personal guess is that it probably enly survived where the red

1d, the New Siberian Islands,

fox couldn't get at it — Wrangel [sl

possibly the Commander Islands

Part of the arctic fox's
history of survival has beew
the ability 1o absorb blows
caused by climate change.
Present warnin

g trends niay
be its toughest challenge yet
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H Dalén is correct, one ca

view this history as yet another
demonstration of the areric fox's ability o survive. On top of every

thing else. it has managed to

wdure having its world repeatedly
buricd in icc during one part of the glacial cycle, covered in tees
and swarming with red foxes in another. When asked if they think
the arciic fox s under thieat of extinetion on account of climate
change, most scientists say no. As long as red foxes are never inten
tionally introduced 1o places such as feeland, aretic foxes should
endure even a total meltdown of their habitat, if only in isolated
pockets. Global warming? Bring it on

On the other hand, computer models based on curr

W green
house gas emissions predict changes that will before long take us
and the arctic fox into uncharted territory, ereating climate condi
tious that would likely be warmer than any that existed during any
of the interglacial periods — warmer than any the arctic fox would

lave experienced during its tenur

as a specics. Indeed, this s
where complete unpredictability takes over. If what many experts

predict does come to reality, the Earth will experience conditions

not seen since the days of the dinosaurs — days when the dominant
animals were not warm-blooded homeotherms like arctic foxes and
lemmings and polar bears and humans, but cold-bloaded reptiles
and amphibians. Life has always adapted to climate change, and
there’s no reason to think it will not always continue t do so. But
as the arctic fox most convincingly demonstrates, life forms are
essentially reflections of the climate in which they live. When we
1oy with the Earth’s climate, we do so at this small, wonderfully

adapted creature’s peril — and pos

ibly our own,
But alas, we have come to praise and not to bury our most worthy
emperor of the north. lts days are far from done. Indeed, there is

only one way in which we could possibly view this most remarkable

of creatures — as shining examples of life’s ability to survive,

According o Finnish legend, giant foxes made of fire inhabit
the mysterious lands of the far north. These animals run around
spewing sparks of mystery and fascination into the sky. and these

revontulet — “fox fires

as they'e called are the timeless north
enn lights. We live by our myths, it seemss, rarely knowing how true

they really are.
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1o one knows, and researchers ate only beginning 1o test various
ideas, all of which are still targely based on speculation. One is that

northern populations of red foes are simply evolving, gradually

acquiring adaptations that enable them o survive wnder harsher

cond

ns. In support of this idea there is evidence that red foxes
in northern areas appear 10 be smaller than their kin o the south
A second possible explanation relates to the same factor once

implicated in the arctic fox's decli

© — the absence of top predators
from the ecosystem. According o this theory, wolves and lynx com

pete with and prey upon ted foxes but not arctic foxes, which are

better camouflaged, quicker and often hanging out near one of the

many entrances o their dens. Thus, when wolves and lynx were

common, they inadvertently acted as the arctic fox’s henchmen by

keeping the red fox from encroaching on their territory. Once these

wp predators were gone, the red loxes were fiee 1o move in and

make the arctic foxes” lives miserable. However, another recem

study by Elmhagen and her colleague Steve Rushion found that
while red foxes did indeed prosper following the decline of wolves
and lynx in the 19th century, they did so only in the more produc

tive habitats of southern Sweden. In the barren habitats of the

north, no such effect was detected
Human disturbance to the landscape may also be contributing
1o the problem. Over the past century, the construction of more

houses and other structures throughout forested mountains has cre

ated more clearings and the pres

e of more garbage and litter —

conditions that are known to attract red foxes. Modern forestry

practices, including the practice of clear-cutting, is another change

that may have created more attractive conditions for red foxes.

Finally, there is the specter of global warming. It is now broadly

accepted among scientists that an increase in the amount of carbon

dioxide and other so-called greenhouse gases in the atmosphere is

near the surface of the F

tapping more solar energy rth, driving up
mean annual temperatures. 1t is also now clear that some of the
most dramatic effects of this process are already being felt at the

pole

. where an alarming reduction in the size of the polar ice cap

and a melting of permanent ice sheets are seen 4

just two of the
most obvious

s of rising temperatures. To many researchers, the

northward movement of the red fox is another manifestation ol
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The futare of the arctic fox
in Scandinavia remains in
question, as do the reasons

behinel its current predicament.

ARCTIC FOX

thiese clianges. Range shifts of species are a kiown response 1o tein-

peratue Muctua

ons, and there is evidence of such a specific shift

having happence belore. At Norwegian archacological sites, arctic

tox bones predominate duri

the past 5,000 years. However, between

9,000 and 5,000 years ago, red fox banes are conmion. Perhaps not

coincidentally, this 4,000 year interval roughly coincides with what

scientists call the Holocene Thermal Maximun, a period when aver
age global temperatures were one or two degrees warmer than they

are today. The simultancous spread of red foxes in bath Canada and

Seandinavia suggests a global phenomenon at work

hat said, theee is still no direct evidence linking clmate change
or any of the other above ideas — to the range expansion of red
foxes. It conld be a combination of two or more ol the above factors,

or it could be due to something scientists have yet 1o explore. 1t I

s
been suggested, for example, that the red foxes moving north in
Canada may not be native ta North America, but rather hardier
descendants of red foxes that were introduced from Europe and
that haven't yet 1eached the northern boundaries of their natural
limits. I thats the case, the situations on each side of the Atlantic
may be coincidental

“The bottom line: much more rescarch is urgently needed

In the meantime, researchers in Sweden have their fingers
crossed. During the sumnier of 2007 there were indications that the

fernming

were about ta enter another papulation boom, a sign that

the region’s rodents may be retuing to the more regular cycles

they have displayed in the past. This would be good news.
Unfortunately in the long run, it may not matter much if the relent
less march of the ted fox continues. Further expansion will fikely
drive the arctic foxes into even more inhospitable terrain, and
saoner o later they will i out of room. In such an event, the great

survivalist will have met its match,
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Many scientists now believe the red fox is the one existing chal
Jenge that arctic foxes are unable to meet, with the fate of the Litter
entirely determined by the presence of the fonmer. I 1992, two lead

ing fox scientis

s pubtished what has become a delining paper on the
nature of the relationship between the two species, In it the
researchers — noted Oxford University biologist David Macdonald

and Uy 1 il Hersteinsson

versity of Iceland arctic fox expe

argucd that red foxes gain an advantage over arctic foxes because of

their size. Thes

are on average 60 percent heavier and 25 percent
larger, which enables theus to bully arctic loxes whenever they sce fit

ontmuscling then for choice den sites, hogging all the food, injus
ing or even Killing them: during confrontations, and finally cven pur

suing them as prey. Here one might wonder why the arctic fox

survives at all. Why docsn't the red fox take over the arctic fox's ter
ritory and be done with it? The answer, according to Hersteinsson
and Macdonald, again relates 1o size. By having bigger bodics, red
foxes have greater energy demands than their smaller cousins
they need more food. In the temperate zone, an extra pound here «
there isn't that big of a deal because the amount of sunshine sustains

a productive food chain. I the Arctic, however, it is the difference

betweer

suviving and not surviving. While the presence of red

foxes determines the southern range of the arctic foxes, Hersleinsson

and Macdonald argued. the energy budget of the land determines the

northern distribution of red foxes. Call it nature’s versions of the

children’s game Rock, Paper, Scissors: ted fox beats white fox: low
cnergy supply beats red fox; arctic fox heats low energy supply. “The

makes

ved fox's larger size,” concliuded the two rescarchers, “simpl

il 100 expensive 1o operate in environments with low primary and

secondary productivity, such as the arctic wndra

So is the advance of the red fox really the cause of the arctic
{ox’s oubles in Seandinavia  and an omen for arctic foxes on

Baffin 1sland and other places where red foxes are on the move? On

the ane hand, the ranges of the two species may be shifting for rea-
sons entively independent of one another. 1t has been suggested, for
cexample, that red foxes and arctic foxes may be simply following
their favorite faods — voles and lemmings, respectively. On the
other hand, studics in Sweden conducted during the past two

decades suggest the intrusion of the red fox s a thieat that in the

207






OEBPS/page-0211.jpg
20h

ARCTEC FOX

Tong nun s even greater than the absence of lemning peaks. One
study that examined the diets of the two species found that
although red foxes do tend to cat more voles than arctic loxes, this
s due mare 1o cireunistance fvoles beiug more cominon at lower
altitudes) than to preference. When given an opportunity, both

pe

~ will cat lemmings, voles, birds, cggs, reindeer carcasses

essentially whatever they can find, Elmbagen and her colleagues
found that arctic foxes almost never breed within five miles (8 km)
ot an occupicd red fox den, even thougl suitable vacant dens usu

ally exist within this bulfer zone. Two of the three arctic fox pairs

that the Swedish rescarchers did tind reproducing i dloser proxim
ity 10 red foxes eventually moved farther away — one alter red
foxes had Killed o of the pups, the other after a pup had suffered
ared tox bite from which i, 100, later died

In general, based on historical distribution of dens and current

occupancy patierns, arctic foxes in both Sweden and Norway now

appear to be occupying only the higher clevation portions of their
former range. As Elnhagen recently concluded, “Competitive exclu-

sion by red foxes has caused a substantial reduction in arctic fox habi-

tat. Further, red foxes have taken over the most productive arcas and

remaining arctic fox habitat is of such low quality that it is uncertain

whether it can maintain even a small aretic fox populatior

Such results have led Elmbagen and others to suspect that aretic
foxes in Scandinavia are sulfering because red foxes have pushed
them into higher altitudes, whete the lowes productivity of the land
has made them more sensitive and vulnerable to vagaries in their
food supply: As part of the effort to save the local populations from
extinction, red foxes are now heing hunted from key arctic fox

breeding areas in the north — sometine;

by park rangers on snow-
mobiles. This conservation measure is a result of a study done in
2002, when red foxes were removed from a small area in northern

Sweden. Only four litters were produced the tollowing summer in

all of Sweden, and all four occurred in the zone where the red foxes
had been removed.
Any long term solutions, however — solutions that again may.

tists

altimately have global relevance — will likely depend on scie
first being able 10 solve yet another mystery: why red foxes seem to

e expanding their tange so relentlessly in the first place. Carrently
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found that the fox population irruptions and migrations accured

regutarly on a three 1o fiveyear cycle. They also Tound that such

migrations generally seemed o have occurred in the same years
when there was a crash in local lemming populations.

Evidence of similar periodic mass movements of arctic foxes
have been observed in Russia, both in the far west as well as
Siberia, as recorded in studics conducted during the Soviet cra
One report estimated that in some years up to two thirds of the
population leaves the Siberian tundra, with half of these animals
heading out onto the sea ice and the other hall heading infand
Among the latier there are only a few tantalizing clues as to the
di

their own separate routes. Aother times, large numbers of th

nature of these travels. At

1es, such foxes appear 1o be fi

follow the same well beaten path. A given area may sce foxes pass
through in several waves throughout the winter, Sometimes they

move slowly and cover only short distances, and sometimes it's as

il they're in a great hurry. And occasionally they can cover great

distances. Arctic foxes have been found as far as Komsomoksk on
the Amur River in far eastern Russia, some 1,240 miles (2,000 km)

from the nearest tuncha

pme reports suggest Russian foxes will move with caribou
wigrations, feasting not only on woll Kills but also dizectly on dead
or dying calves. But other animals scem to prefer courses dictated
more by topography or even the prevailing winds than anything

hals, the

else. This makes a certain amount of sense. Being small an
foxes are not adapted for life outside the tundra. Once they enter the
boreal forest they are in a world where snow typically accumulates
10 much greater depth — decp enough, atany rate, to make walk
ing difficult for an animal the size of a house cat. But the idea of so

many foxes wandering forward — seemingly blindly — into a for

eign habitat raiscs many questions that have yet 10 he answered
The mystery is made even more intriguing by the fact that while
there have been many reports of foxes leaving the tmdra, there ave

1o well known reports of such hordes returning. Since arctic foxes

don't breed or take up residence in the horeal forest, the likely con
clusion is that the fate of these foxes is the same as that of the lem
mings on their frenzied exoduses — mass death

As tragic as such a lifestyle may seem, foxes living clsewhere in
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Uhe Arctie may have it even worse, These are the foxes living where
severe winter food shortages occur not just every Tourth or fifth
year, but every winter, Such scarcity — perhaps conpled with other
unkuown factors s thought 10 explain the motives of a third

form of arctic fox migration, one involving foxes that seem 1o

wander great distances year after year, maintainis

4 o long term
loyalty whatsoever 1o any given paich of territory.

Prior 1o theit eflorts tiying to track arctic fox

s by plane on the

sea ice, Garrott and his colleagues bad spent several years stud

ng

the movements of arctic foxes finted with ear tags in and around

Prudhoe Bay. The first study involved 193 foxes

gged and released
from 1975 10 1977. Of the 18 foxes that were tecovered duting the

first year of the study, s

1w turned up in raps far from where they

had been released. These included two toxes that traveled nearly

nd a

600 niills (965 km) across the Beanfort Sca to Banks Island,
third that was trapped 485 miles (780 kin) 1o the east on Canada’
Tuktoyaktuk Peninsula. To cover such distances, the foxes must

have traveled an average of close 10 15 miles {24 kmj a day. The sci

entists also saw evidence that the dispersal wasn't just confined to

young males. Indeed, two of the seven wanderers were young

females. Also noteworthy was the fact that some of the recovercd

foxes had been tagged during a year wher

lermings were plentiful,
suggesting that foxes from this particular population can be driven
by wanderhust even when their bellies were full

The foses in this study that were recovered may have repre-

red. In 1979,
Garrott helped tag an additional sct of foxes and this time the

sented a conservative picture of the distances cc

resulis wer

.

en more astonishing. One of the foxes from this
group was later found 850 miles {1,370 km) away on Victoria Island

A second was catght 1,240 miles

1000 kmj away near Baker Lake,
well into the interior of what was then Canada’s Narthwest

Territories. Another was found even further afield, near the hamlet

of Chesterfield Inlet on the northwestern rim of Hudson Bay
approximately 1,430 miles {2,000 ki) from where it was released
The longest dispersal was recovered just west of Greenland,” recalls

Gartott. “And that was over the coun

> of ayear and a half. How they

got there we have no idea. They conld have done it all in one winter.

They conld have gone out on the ice pack 1o hunt and then moved
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in an casterly direction before returt

ng inland to breed and then  Some arctic foxes are believed

continuing eastward. But we have no idea. We just know where they 10 folfow the longdisiance
5 winter movements of caribo,
were trapped,
whose herds during this
period suffer autrition due t0
the ravages of both weather
study than any preferences the foxes may have for raveling ina and wolves

The fact that most of the foxes were found east of where they

were released may have been due more 1o the limitations of the

given direction. At the time when the work was done, fur trapping

had ceased being an important part of native life 10 the west, but

nained a common activity throughout northern Canada. Indeed,
other evidence suggests there’s neither thymie nor reason assaciated
with the direction in which wandering foxes head. In work done by
a separate group of scientists in 1974, foxes caught on Banks Island
were fitted with radio collars and then releascd in late summer. A
little more than three months later ane was run over by a vehicle
near Prudhoe Bay some 620 miles (1,000 km) 10 the west. The fol
lowing spring a sccond one tmed up in a trap near Repulse Bay,
toughly 950 miles {1,530 km} 1o the cast

Th

yre very energy efficient animals in the winter,” says
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Garrott, “They don't bunn ap wearly s many calories maintaining
their body temperature as one might think. They re pretty remark
able. They've been sited near the North Pole and [ woukdn't be sur
it
that with adequaie marking you would find these foxes moving

sed il some of our tagged animals ended up in Asia. o certain

Irom continent 1o continent, bouncing back and forth between
ing

between Kamchatka and the west coast of Alaska ~ that

North America and Asia. The B

Sea would not be a problem.

Movin:

would be a cakewalk.” .
Sitting ina tent on the seaice, Garront and his fellow rescarchers
had a good deal of time 1o fill the holes in their data with specuta

tion on what the foxes were up 1o during their tremendon

voyages
“My guess is they have bouts of steady long movement, then no
movement at all for long periods, then stcady movement untit they
find a g
He abso wonders whether, in response o the harshest conditions of

od food saurce and then no movement,” Garrott suggests.

the Arctic, certain arctic foxes have become completely nomadic.
Perhaps extreme unpredictability or shortages of food favor animals
that have acquired an instinet for taking nothing for granted, for
continually booking for food rather than staying put and assuming
sutficient supplies will last or, if they are depleted, will soon return
Calt them, if you will, explorers.

There is evidence that some foxes ma

¢ have a homing instinet

anability to find their way back 10 a given location from long dis
tances. This comes primarily from an unusual situation in which six

tagged foxes from near Aberdeen Lake in northern Canada were

taken in the fall of 1963 10 a farm near Ottawa. Alter 14 months in
captivity, two of the foxes escaped by drawing a hinge pin on the

door 1o thei

cage. Almost two years alter that, in January of 1967,

oneof the escapees turned up 700 miles (1,125 ki) away at Howard

Point on the Belcher Iskands in Hudson Bay — roughly halfway in
the general direction toward its original home. Despite this, Garrott

says he would be very surprised if any of the foxes from the tagging
back 10 Alaska

(a two wary migration that would put even the famous wandering

experiments he worked on would have ever made

wildebeests of Africa 1o shame). “One hypothesis 1've always wanted
10 et is whether these animials just setile down long enough 1o

breed during the sammer period and then go nomadic again cach
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various supply dumps. The foxes were then released. 1t was good

thinking based on two pronged logic: Franklin's men, il they were
still alive, were likely starving and therefore desperate to catch any

animal they could find: the foxes,

eanwhile, seened programmed

1o hone in on any signs of lite, no matier how distant. (Whether the
plan, which was mimicked by subsequent rescue partics, ever

worked remains unknowi No menber of the Franklin expedition

survived, and there is no mention of copper collars being among the
remains of the dead bodies that were eventually discovered in scv
eral locations over the next decade. The scheme may have sutfered
from one fatal flaw, however: once arctic foxes discover a food
source, such as a ship, they're unlikely 10 go elsewhere, even after
having been caught alive in a trap. One member of another search
party tefls in his journal of the “postmen” — as the foxes were nick
named by his fellow crew members — returming (o the same trap
the day after they were released, at which point they werc killed and
skinned on the sly by deck hands who came 1w realize the folly in

this otherwise clever plan.)

Despite this sethack, the aretic fox’s reputation as a long distance
wanderer only continued to grow throughout the late 19th century
and beyond as explorers began pushing farther and farther north

ward. During an attempt to reach the North Pole that began in 1593,

Fridijol Nansen and Hjalnar Johansen made the decision 10 leave
their icebound vessel and continue pushing north across the icc by

dogsled. The two men began their journey in February of 1595 and

eventually made it all the way 10 86" 14" N, the highest latitude

anyone had ever reached at that time, before the threat of wint

forced them ta retreat southward again in the direction of Franz
Joseph Land. Even though it was by then April, the conditions on
the way back were brutal, with temperatures down 10 32 F

(=35.7°C) and the terrain sometimes blocked by jagged walls of ice

25 feet (7.6 m) high that had been formed by ruptured pressure
ridges. And yet the wo explorers were not alone. “1 was not a lule
surprised yesterday morning when 1 suddenly saw the track of an
mal in the snow.” wrote Nansen

an 1 his journal the next day. “It

was that of a fox, came about W.S.W. true, and went in an casterly

direction. The trail was quite fresh. What in the world was that fox

doing up here? There were also unequivocal signs that it had not
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Like clusters of delicate
pearls, a line of arctic fox
prints adorns an othenvise
unbroken blanket of snow
Reports from explorers
suggest that no part of the
Arctic is too remote for these
nomads of the north.
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been entirely without food. Were we in the vicinity of land?
Invohmtarily 1ooked round for it, but the weather was thick all day
yesterday, and we might have been near it without seeing it. It is
just as probable, however, that this fox was following up some bear
In any case, a warm-blooded mammal in the cighty-fifth parallel

“The more tracks he encountered, the less sense it all made. “It is
incomprehensible what these animals live on up here, but presum-

ably they arc able to snap up some crustacean in the open waterways

But why do they leave the coasts? That is what puzzles me most. Can

they have gone astray? There seems little probability of that.” By the

fourth sel of tracks he was convinced they must sonehow be close t

tand, and expected from then on 1o encounter this welcome site

within days. waited — the two men did not reach

L inore supriscs

shore until alter another th

e more months of sofid stedding
The evidence since then suggests arctic foxes at least have the
capacity to roam over the entire polar ice cap. In 1956 a Russian sci-

entist reported the sighting of an aretic lox on the polar ice at 88

nearly 500 mites (500 km) nerth of the Siberian coast. American
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rescarchers have scen iccbound arctic foxes approximately 4oo

miles {640 km} north ot Alaska, as well as dritting toward the North

Pole aboard a floating ice Mloe that dusing the 1960s served as the
base tor a U.S. scientitic research station known as Arliss 1. More
recently, the Russian “ice pilot” Andrei Masanov, who in 2005
helped kead the first ship t reach the Notth Pole without the aid of
9" 40’ N lat

anicebreaker, was reported having seen an arctic fox at
itude — less than 37 miles (60 km) from the pole.
These wanderings are not confined to the sea ice. Arctic foxes

have also been seen south of the Brooks Range, in the interior of

Alaska; at the mouth of the Saint Lawrence River in eastern

Quebec; and hundreds of miles south of their breeding v

nge — in
Ontario, Manitoba, Saskatchewan and Alberta. According 1o the
ecologist and noted lox expert | David Henry, arctic foxes tagged

near the eastern border of Finland and Russia have turned up halt

o studies, from

a workd away in northeast Alaska. Other tagging

Russia and North America, suggest that overland journeys of morc

than 1,240 miles {2,000 km) are not uncommon. If a fox were to

head south from Toronto, such a marathon would bring it all the
way to Miami.
Such sightings have left arctic fox scientists with far more ques

tions than answers. Do all arctic foxes take off on such long jour

neys? Il not, what determines which foxes strike out, where they go

and why? Arc they oneway journeys? Or are they some form of
spectacular annual migration, an Arctic version of the movie, March
of the Penguins?

As the experiences of Garrott and his colleagues prove, solving

these riddles hasn't been casy: Tracking studies imnvolving car tags or

radio transmitters have shed only slivers of light on the overall pic-

tre. Such studies provide information only on when an animal is

released and where and when it was caught. A Tox caught a year

later in the same place it was rekeased may have spent the wint

thousands of miles away. The scientists who did the tagging would

never know. Similarly, there’s no way of knowing whether a fox
caught in a trap far from its release point was on its way home, or

still on its journey. At least thice different research groups are now

undertaking studies using satelite-based tracking systems, such as

the ones that have been used on caribou, Trying o get smalt animals
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1 carry the cnnbersome technology needed 10 monitor long e
movements remains ehallenging, however, and as of 2067 1o such
studies had shed any light on the mysterics

Still, previous studics using radio coltars and car tags, as well as

chance observations, have revealed some clues about the arctic fox's
nomadic tendencies. Scientists have reason 1o believe, for example,
that arctic fox movements are heavily influenced by the tundra’s
extrenie variability, particularly its Hluctuating food supplics. Some
arctic foxes may not go anywhere. Like many other animals, such
foxes retarn o the same den, during mubtipte years and appear to
have limited home ranges. There s evidence that in areas where
there is food vearround the wildlife-rich coast of southwest
Alaska, human developmient arcas like the Prudhoe Bay oil ficlds or
around goose nesting grounds in the Canadian Arctic, whete foxes
can store eggs for the winter — arctic foxes stay put, wandering
over small territories measuring no more than a few square miles.

Where yearround food s less available, populations of arctic
foxes appear to be subject to the thythms of the lemming cycle.
During the 18th and 19th century, explorers and fur traders in

Manitoba reported the periodic appearance of large numbers of

foxes deep into the borcal forest zone well beyond the specic
normal breeding range. As the arctic fox fur trade gathered stean in
the 19005, industry records began reveating periodic boom years
marked by a dramatic increase in overall arctic fox numbers, accom
P
dreds of miles into the forest. Oue such peak occurred during the

ied by the movement of large numbers of animals heading hun

winter of 1974 75, when arctic {oxes began appearing in traps
throughaut more southerly areas of the province. These included

one animal that was shot and killed while feeding on a goose near

Last Shoal Lake in southern Manitoba, just 9o miles {145 km} from
the U8, border and more than 620 miles (1,000 ki from the near
est tundra, another arctic fox that was caught in the foothills of the
Porcupine Mountains, morc than oo miles (650 km) from Hudson

Bay, another that was found on the east shore of Lake Wi

323 miles (520 ki) from home, and yet another that had madc its
way 0 Sandy Island, roughly 22 wiles (35 km) in the middle of the
same lake. Intrigued by what was happening, two Canadian

wesearchiers reviewed the trapping records dating back 10 1919 and
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FOrR MONTANA STATE UNIVERSITY ECOLOGIST Robert Garrolt, it

was one of those rare occasions when the research was both com

pletely fruitless and completely unforgettable. It was the spring of
1979. Garrott was part of a team of scicntists who had been commis-

sioned by the U.S. Department of Energy to assess the impact of oil

development on arctic foxes and other wildlife around Prudhoce Bay
in Alaska. As part of that work, he and his colleagues wanted to
learn more about arctic fox movements — to find out how tied they
are o agiven location or, alternatively, how far they disperse and for
what reasons.

For most terrestrial specics, this is not too difficult a challenge.
Animals tend to have well-defined home ranges or territories, which
they often inhabit for life. Unless they're particularly social in
nature, young animals will disperse in search of homes outside the
territories of their parents. But the arctic fox stands out as some-
thing of an enigma in this regard. Faced with the unpredictability of

the tundra environment, thesc animals in many pa

ts of their range
seent less wedded to regular home territories. Instead, they're prone
1o wandering. Such wanderings include journeys in search of food,

already discussed. But they also involve seemingly bizarre migra

tion patterns and territorial behavior that scientists have yet to

understand.
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Active all winter, arctic foxes
have evolved complex roam
ing behaviors that scientists
still do not fully understand,
Just keeping up with the
animals is one of the biggest
problems
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T an attenmpt o unavel the mystery, Gaurott and his colleagues
decided it was worthwhile 1o uy 1o follow foxes o at least part of

theit jourmeying. 11 was a mission that was both dangerous and

expensive. The st step was o set up a base camp out on the sea

ice. The appropriate place was approximately 20 miles out from the
northern Alaskan shore, at the point where the permanent polar ice
cap breaks apart from the seasonal shore ice in the spring in a way
that leaves a zone of broken ice and channels of open water. At the

same time, the location would be lose enon to share 10 avoid

worties about having their research station bcak free and start
drifiing 1 where they could never again be found. The appropriate

lime was as carly

n the spring as possible: once the sun had
returned to the Arctie sky, but before the land fast ice had become

100 fragile to bear their weight

Once their tents were set up, the researchers baited traps and
began catching foxes. Lach fox was then fitted with a radio collar

and released. Two airplanes — one to follow the signal, and one 10

act as spotter in case the fist plane was forced 1o tand on the drift
ing ice below — then attempted 10 follow the collared foxes.
Notl

adventure,” Ganront recalls. “But we leamed absolutely nothing. The

ng like it had ever belore been attempted. “It was a great

place is sinply oo big and the foxes are oo mobile. We would caich

nd then we would never hear the signal

one and put a ol on i

again. They just disappeared - gone outside the ability of the plane

10 keep track of them!

At the very least, the work confirmed the obvious — that arctic
foxes arc a highly mobile species. Indeed, it's been long known that
arctic foxes are capable of moving enormous distances. On a pound
for pound basis, they may be the greatest travelers among all land
mammals save humans.

An early attempt 10 exploit this mobility was made in 1848 by
Sir James Ross, one of several naval officers sent into the Arctic to

find traces of the exploration party headed by Sir John Franklin,

whose members hadn't been heard from for nearly three years.
While locked in for the winter by ice ai Leopold Harhour on the
northeast corner of Somerset Iskand in the heart of the Canadian
Arctic, Ross ordered his men to cateh bve foxes and affix them with

copper collars engraved with the coordinates of the rescue crew and
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pacing arownd it from a sale distance, Hit's o wolverine or even a
woll, the fox will be still more brazen, sncaking up on the inteudee
andd nipping its heels in an attempt 1o distract it and e it ino a

cross country chase. “When you see them bite the wolverine and

the wolverine turms around — the fox is just gone,” says Samelius.

Tliey 've so fast. When you see them trot along, they don't look that

fast. But when you see them with a bigger animal, they're amaz

As a l

ingly fast. wal resort, adult areric foxes will also often
respand 10 the harassment from species such as golden eagles by
moving their pups 1o another den

For the most part, however, the refationship between the acctic fox
and the tundra’s top predators can hardly be described as acrimonious.
The foxes are drawn 1o the large carnivores because the carcasses

they k

ave behiind represent a major source of food. The kuge pred
ators, meanwhile, often seem ambivatent (0 a fox’s presence. Polar
bears feeding on seals have been known 1o take swipes at arctic
foxes that have inched too close to their meals. But otherwise the bears

seem i ce travelers. Wolves, too, seem tolerant.

gnore their fellow

Indeed, during the suninier of 2000, Sametius and his colle;

tes came
across a pair of wolves and their cubs temporarily sharing different
parts of the same den with two arctic foxes and their nine pups.
Although the threat of predation may be mininal, a greater nui
sance for the aretic fox is competition over food. This includes com
petition over carrion from fellow scavengers such as gulls and

ravens. And it includes ather species taking advantage of the fox's

accomptished food caching skills. Wolverines and wolves, for exam

ple, have heen seen stcaling dead geese from lox dens, while ravens

ve recently been seen for the first time unca

thing gaose cggs
that had been buried by foxes.
Such interactions can involve a battle of animal wits. Canadian

sesearchers recently recorded the activity of foxes that were forag

ing for eggs in the presence of zavens at a colony of great

snow
geese on BylotIsland. On a conple of occasions, a raven would make
off with an egg alter having watched it being carelully buried by a
lox. On other occasions, however, the foxes were clearly aware of the
raven’s imtentions and ok measures 1o avoid heing rohbed. In onc

case a fox had just buried an egg when it spied a aven watching

nearby. 1t then retmed to the egg and proceeded 1o cover it with
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more leaves and moss. In another incident, a fox repeatedly charged
a nosy raven. When the bird kept returming, the fox eventually sa
en llew away

down next 1o its buried and waited until the

Few relationships offer more intrigue than the one between

|
hite

arctic foxes and snowy owls, also known as aretic owls or great w
owls. As was the case with science’s early attempts to classily the
arctic fox, snowy owls were initially placed in a scparate genus based
an their unique appearance compared o other owls. Genetic studies,
however, show they te very closely related 1o the family that includes
the great horned owl. Ecologically, snowy owls are in many ways
arctic foxes with wings: they fecd primarily on lemmings; they sharc
the same circampolar distribution; and like arctic foxes they're well
adapted for dealing with both the harsh climate and the population
cycles of their prey. As a result, the two species often clash,

Vilhjalmur Stefansson, the ¢

20th-century anthropologis

whose writings revealed his belief that the Arctic was nowhere near

Arctic foxes are most viber
able o predation as newborn

pups. For

s reason @ visen
takes few chances, transfer
ring her fitter to @ new den

at the first hint of danger
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Perched stra

gically atop a
racky outcrop. a snowy owl
surveys tie surrounding
tundra. Often these crafty

birds will

it patiently un

an arctic fox has canght

wiempted stea

as barren a place as most people in bis day imagined, once described

a series of interactions between a snowy owl and an arctic fox on

Banks Island. The fox in question was hunting lemmings i the
snow, pausing every now and then as if it were listening for signs of

lite before le tfor a

aping upward and into a dive cach time it wer

Kitl. The owl, meanwhile, watched the proceedings from a nearby

kioll. Each time the fox went into its pouncing motion, the b
ook wing, flying in and swooping low over its cringing opponent.

The adversaties would then attenpt 1o keep their eves both o each

other and on the lemming, Alter one such struggle, described in his

1921 book The Friendiy Arctic, Stefansson came away less than cer

tain about which species had the upper hand: “After two or three

sharp doublings and vain attempls to get away from the owl” he
wrote, “the fox would turn on his pursuer and make a great leap in
the air toward her. Apparently the owl’s object was 0 make the fox

J at her, thus in excitement dropping the e

g from its

mouth. In this T never saw the owl successiul, for in every case
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Chapter 12

GRIZZLY BEARS
AND OTHER NUISANCES

ONE OF THE STRANGEST STORIES BIOLOGIST Jim Roth has from
his days studying arctic foxes near the western shore of Hudson Bay
is the anc told to him in 1994 by a young railroad engincer who at
the time worked the line between Thompson and Churchill,

Manitoba. The 12 hour trip is through nothing but wildermess, first

endless tracts of boreal forest and then tundra — the only land link

between Churchill and the outside world. “He told me about the
foxes running through the forest, comparing the behavior of the
aretic foxes o the behavior of the red foxes,” recalls Roth, now af the
University of Central Florida in Orlando. “When the train came
along, the red foxes would just turn and disappear into the forest
But the arctic foxes were oo stupic. They would try and outrun the
train. They'd stay between the tracks and run, run, run and he'd just
ot about 100 of

run them over won they'd

He figured this one se

them — 100 arctic foxes that got hit by a train because they weren't

smart enough to turn off the track

T defense of the arctic fox, one could arguc that maybe these
poor creatures met their fate for more honorable reasons. Who
knows, perhaps they fell instinctively safer in the open space of a
railway clearing than within the confines of a forest. And perhaps
they had every reason to think they could outrun a train. After all,

throughout many parts of the Arctic an adult arctic fox is able to go

Despite its paucity of species,
the arctic ecosystem presents
its share of challenges in ihe
foru of competition and pre-
dation. Here an arctic fox
eyes the imposing form of

a snowy owd, its priviary
competitor across most of

its range.
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about its busitress fargely without a worry in the world. Part of this

i dhie 1o its speed and agility. But part is also duc 1o the bright side
of fiving in a hostile environment with very littke biological produc
tivity. There just aren’t as many threats as there are in the more
diverse ecosystems to the south,

Of course, the degree to which this is true varies from place to
place. In the more remote locations of the high Arctic it seems likely

that some arctic foxes may go through life without ever being both

cred by another species. The closer one gets 10 the southern bound
ary of the tundra, however, the more species there are and the more
an arctic fox's survival depends on its ability to deat with predators,
competitors, parasites and disease.

Predators are arguably the least of their worries. Although arctic
foxes share tertitory with one or more of a number of other preda
tors in addition to polar bears — including grizzly bears, wolver-

ines, wolve

eagles and snowy owls - adult foxes are thought 1o
fall prey only on rare occasions. One reason s that they're usually
100 fast for most predators to catch. After watching arctic foxes
since 1992, the Swedish biologist Gustaf Samelius suspects wolves
and other predators view a full grown arctic fox in the same way an
arctic fox views the faster birds in its midst — that is, with a clear
understanding of being outmatched. “There are not going to be that
inany predators that are going to catch an arctic fox,” says Samelius.
There might be the add wolf, but 1 don't think predators are going
10 catch them, A wolf is certainly not going to run down a fox. They
are not even going (o try. Even if one gave it a try it would probably

give up alter a few steps because it would realize it was 100 slow

Young foxes, however, are more vulnerable. Grizzly bears have
often been seen digging at the entrance to arctic fox dens, even exca-

va

ing them entirely. A golden eagle has on at least one occasion been
observed swooping in and carrying off an unsuspecting pup as it
stood outside s den. How serious a toll this represents, however, isn't
clear. On the one hand there have been only a few isolated eyewitness
ps often dis

accounts of arctic foxes falling victim 1o predators. But py

appear for reasons observers are never able to tesolve, and predation
is suspected to b the cause at least some of the time. In studies con-
ducted from 1975 10 1979 on the north shore of Alaska, researchers

found evidence that predators were responsible for killing a minimum
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of 13 pups from a total of 79 different litiers. From various clues at

the scene of each crime — bits of fur or feathers, feces composition,
condition of skeletal remains - the rescarchers were able to conclude
that 10 of the deaths were caused by golden cagles, two by snawy
owls and one by an unknown mamnal,

Young foxes may be vulnerable, but they are not always easy tar-
gets. During the first month of life they are kept safely nestled decp
in the den, out of the reach of most predators. In fact, the complex
nature of the dens is thought 1o be such that any excavations by larger
animals would be futile. “As the pups get bigger, they get faster,”adds
Samelius. “If a bear starts 1o dig out a den, which we've seen many
times — it just digs and digs and digs — then the pups can run out
through other entrances of the den. Alter theyre a month old I don't
think anything but an eagle or a snowy owl can get at the pups”

The parents also play an active role in protecting their off-
spring from danger. When a bear comes around to investigate a
den, one or more adult foxcs witl attempt to deter it by barking and

Thanks to speed and agility.
adult arctic foxes fear few

predators. A wolf is certainty
ot ging to run down a fox,
says scientist Gustaf Samelius.
“They re not even going to try.”
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winter,” says Ganott. 1 think one of the reasons they end up going

as far as they do is there’s no reason for them 10 go back. 1f your
environment is so unpredictable and you feave it, from an cvohu

tionar

standpoint there’s no benefit o your fitness 1o go back. Just

because you have a good year in one place doesn’t mean you ought
1 stay, because next year might be abysmal. So they become

nomadic in the winter and come back intand 1o breed wherever

they end up at the end of the winter.”

Such logic would apply (o all arctic foxes faced with these harsh
conditions — the young, the old, males, females, those without den
sites and even antong those that have given birth to pups. 1t would

explain the seemingly incexplicable behavior of a male fox at

Prudhoc Bay that mated in the spring of 1979, helped his mate suc

cesstully raise their pups through the summen, then holted eastward
on ajourney that brought him as far as a fur trader’s trap near Baker
Lake, 1,240 miles (2,000 ki) 10 the east. 1 would also explain the
curious observation at Prudhoe Bay that some foxes got up and left

even when lemmings were scemingly abundant

Wandering alone — or
possibly at times with
mate arctic foxes can
cover bumdreds of miles in
a single winter. With
snprovements, in sotellite
tracking technology, scien
tists hope to umavel some
of the mysteries surrounding
these remarkable journeys.
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There is a counterintuitive ting 10 such an argument. We are

taught 1o think of animals, particularly land animals, as being
attached to their habitats. 1 is the home territory that is the salety
2ome, the niche a species is best adapted 1o fill, What could be riskier
than venturing forth into uncharted waters o search for something
that might not even exist? However, we are reminded once again

that the Arctic

not like other places. This is a world of dramatic

instability — of annual shifts from summer feast o winter lamine,

constantly shilting ice, bountiful rgsowrces scatiered among endiess

barrens, regular crashes in normally abundant food supplies, peri
odic natural catastrophes, unpredictable bounties of food and, on a
larger scale, widespread glaciations — all superimposed on a sur-
vival schedule with a razor thin margin for eror. What betier than
10 have an instinet and the ability to cover as much ground as possi

ble? In this sense the species is like a dandelion, casting its sceds in

every direction. Some may find themselves where no seed could ever
germinate, but a few — and a few are all it takes — will land on fer
tile soil and take root. The organism has succeeded. Life goes on

At the same time, there is variation. Within the sanwe population

of arctic foxes there are some who choose 1o remain while others
leave, even when food supplies are plentiful and there seems to be

1o reason ta go. This mix climinates the cnvironment as a source

for cues that trigger the animals’ behavior, leaving only the impen
ctrable mind of the fox. Perhaps the only conclusion one can draw
is that such variation is also good for the species. As in human pop
ulations, some individuals prefer the safety of home, however delu
sional. And there are those driven by the urge to take

od combination,

sometimes foolish risks — the explorers. 11's a g
One provides hope, the other stability.

Such variability was on display one year at Karrak Lake,
Nunavut, where biologist Gustal Samelius has followed tagged
arctic faxes through multiple years. Samelivs grew to know many of
the local foxes well as most of the animals i his study arca returned
year after year, apparcnily drawn to the bountiful supply of food
provided by ncarby goose colonies. He even gave some of them
names. One year, however, twa foxes that had been born that spring
aever retarned. Samelivs assumed that like many of their kind they

had starved during the winter, But he later learned otherwise. Both
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foxes were found dead — one caught in a tap, the other due 1o

unknown causes — near Resolute Bay, a conumunity on the south

nwallis Island I

1 tip of G oh in the Canadian Arctic Archipelago
almost 560 miles (9oo km) from where the two animals had been
born. One of the wanderers was a male and the other was 2 female,
and cach was from a different litter. They were discovered in the

same area within 10 days of cath other, leading Sameius 10 wonder

how they could have gone so far and ended up in such proximity if
not for having traveled together as a newly formed pair. He nanied
them Romeo and Juliet — two more mysteries in the secrel winte

life of the arctic fox
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Chapter 10

HOW TO RAISE A FAMILY
IN 9o DAYS OR LESS

HAVING SURVIVED THE LONG, BRUTAL WINTER and its accompa

nying stresscs — the cold, the scarcity of food, the depletion of Lat
reserves — the arctic fox faces yet another challenge, one that is
fundamental (o its survival as a species: the act of repraduction,

Like everything clse in the Arctic, even this most natural of all

functions is wrou

1 with complications. The biggest problem is
time. Tn a land where it is not uncommon to find places where the

snow lasts until Jo

1 and starts falling again in August, the growth
and renewal of life must take place within the smallest of windows
Yes, species on the imdra enjoy 24 hour sunshine in the summer
But this only adds further to the hyperactive nature of the Arctic
growing season. Having plodded through threequarters of the year
in virtual slow motion, the plants and animals must suddenly shift

into high

car to complete their life cycles before the cold tempera

tures return and the sim once again disappears. Plants grow fasier

Insect metamorphosis is accelerated. Migrating birds must time
their arrival and the laying of their eggs to ensue their young are
able 1o take wing in time 1o avoid the fall of winter

Being higher up the food chain, the arctic fox faces an even
wiore comples set of challenges when it comes to reproduction
Like other arctic life forms, it must contend with the short growing

season. Al the same time, however, it must also find some way to

On the tundra, the venewa
of life is @ race against the
calendar. Here. members of
young fox family, surrounded
by a blaze of summer wild
flowers. keep a keen watch

on their surromdings
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accomplish this most deicate of biological processes in i cavivon
ment where the availability of food 1esouces is often patehy and

unretiable, 100 an extraordinary challenge because without con

stant and subficicnt nutrients, growth and reproduction simply
don't take place.

The key, as with the wany other challenges the animal faces, is
fleibility. In response 1o the wipredictability of its food supply
ot just Trom one place to the nest, but also from one year 10

another the arctic fox displays i renarkable ability to adjust its

reproduction and social systems 1 suit different circumstances,

One example of this fexibility is the way the reproduction rate

v ol food. In

of arctic foxes fluctuates according 1o the availabil

titnes when food is scarce, such as during a lemning crash, many of

the tindra’s existing fox dens remain vacant. Some foxes do repro

duce during these times, but they usually have small litters and
suffer from a high rate of death among their pups. When food is
plentiful, it is a different story. Den occupancy rates shoot up. More
females suceesshully rear more pups. And litter sizes become unbe

lievably large, although exactly how lage isu't clear. There have

been several reports of dens containing between 12 and 18 pups,
and one from Russia in 1959 that stands as one of the largest ever
22 pups. Whether the largest of these litters actually came from
just one visen is now the subject of nuch discussion. But the fact
remuaing: arctic foxes have litters much Lager than most other pred
ators. By comparison, the number of pups produced by red foxes
almost always ranges between thiee and seven.
The size of an arctic fox's litter also depends on where the

animal lives. Along the coast of Ieeland, where tood is more abun

dant, litters almost always consist of hetween three and six pups

and rarely exceed eight. In Sweden, where food fluctuates geeatly
during the ditferent phases of the lemming cycle, litter sizes exhibit

el wider ranges — rom 2 1o 16 in one study, with the larger lit-

ters oceuning during peak lemming years. Scientists now think the
conditions of the lemming cycle are so brutal that the only foxes

able o sury

¢ are those with a genetic predisposition for presery

ing ther

cuergy during bad years and then opening the reproduc
tive Hloodgates when the times are good. The ability o scize the day

is even more important when one considers tha an actic fox born
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distance of the surface, the deepest tnnel ying only 25 inches (6.4 o)

below ground lev

Many arctic fox dens are thought o be even bigger — much

bigger. Rescarchers have on several accasions come across dens

with 100 or more entrances. The biggest dens on record have up to
147 different openings and a network of tmnels occupying an
expanse of territory greater than the arca of a lootball ficld.
Eventually most dens outlive their uselulness, reaching a point
|

through distinet stages that have

where they begin (o collapse in ways that are irreparable. Indey

arctic fox dens are said to p

been defined as young, mature and senile. 1t's heen estimated that a

es

den will take an average of some 330 years o pass through these

stages of its life cycle. But even then, parts of it can remain a semi

permanent feature of the landscape. 1o the alpine regions of

Norway and Sweden, dens are especiatly large owing to the absenee

of permaftost. 1t has |

n hypothesized that some of these dens
may have heen buill by the foxes that first returned 1o the area at
the end of the kst Ice Age. At the very least, they are certainly old

enough 10 evoke the passage of time. Walk through some Norwegian

regions where arctic foxes are no langer found and you may
encounter what amounts to an aretic fox ghost town — hillsides rid

ns of dens that have not been inhabited

dled with the crumbling «
for over a century,

Arctic fox scientists marvel at how such a small animal can have

su

ch a lasting legacy. “There was o

ranger in Sweden who went
around interviewing hunters and other people during the 1920
says the Swedish biologist Bodit Elmhagen. “They described for him
where they would go to unt aud where they would sce foxes and

what the dens were like, and we know exactly which dens they were

talking about because they're still the

e 1Us quite fascinating. It

makes it casy to study aretic foxes because they only usc these very

big dens that ae quite casy (o see. You can map all the dens i an
area and then go between them and find the foxes. If they are repro

ducing, they will be in those dens.”

When occupied, a well-established arctic fox den will also take
on — quite literally — a life ol its own. This is because of the effect

that such a den has on the ground in which it is built. In general, the

soil throughout the Arctic is poor. 1t is often acidic and tacking in
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the nutrients that foster the growth of plints — potassium, phos

phorus and patticulacly nittogen. This, conpled with the barsh climate.

is one of main reasons few plants are able to thrive on the nindr:

Throw a fox den into the mix, however, and its a ditferent story. By

1year after year, an arctic fox hecomes an inadvertent

inhabiting a d
gardener. s constant activity and digging help 1 aerate and mix the

1w and the rema

soil. s feces, w s of its prey add precious nutricats.

Evenits body heat serves to raise the temperature of the surrounding
<oil by adegree or two. As a result, humss rich soil gradually replaces
the barren ground. More demanding plants are suddenly able 1o
outmuscle the usual assortment of mosses and lichens. As the grow
ing scason progresses, the dome of a den becomes festooned with
such plants as alpine sweetgrass, alpine foxtail, polar grass, moun

tain avens, northern woodrush, dwarf willow and sax

ifrage. Arctic

fox dens become so hish and obvious — sometimes growing up o

15 feet (4 m) high — that a scientist can easily spot them from a
passing airplane. They even reach a point swhere they become attrac-
tive targets sought out by caribou and other grazers. Indecd, some
view them as “vegetative oases” in the otherwise desertfike tundra.
Following one survey of Russia’s Yamal Peninsula, which estimated

24,000 arctic fox dens cach averaging nearly 2.700 square feet

250 m2} of tundra, it was suggested that the combined amount of

terrain altered by these dens was ecologically significant enough to
warrant recognition as a distinct habitat type: arctic fox meadows.

Arctic foxes are obviously capable of building dens, and scien
lists have long debated why they seem to prefer not to do so. There
are, after all, drawhacks 10 using the same den over and over. One is
the risk of attracting prodators. Another is the danger that continu-
aus accupancy may spread disease. And arctic foxes hardly need all
the space provided by some of these subterranean mansions,
Indeed, although foxes often have access o dozens of entrances, one

study found the

 commonly use only twa or three.

On the other hand, bui

ding a new den does require a lot of pre-
cious encrgy. fn one recent study, researchers came across many
partial excavations where arctic foxes had repeatedly hit per
matrost. And by the time the active layer has thawedd, the arctic fox
has alrcady moved on 1o more important matters — namely, the

business of reproduction.
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Multiple entrances hint at the complexity of an arctic fox’s otherwise

secret subterranean world. Some dens have been around for centuries,

their network of tunnels gradually expanded and renovated by sucees

sive generations of occnpunts
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grow at @ pace of less than an inch {2 cm) per year, But the process

cangoon lorcenturies. Over time they can reach the height of a 16

story building and cover ar expanse of terrain more than 4 third of
amile (600 m) in dianeter. Eventually, however, they begin ta col
lapse as greater elevation alters intermal drainage and air circolation
patterms. The lite cycle of a typical pingo is estimated to be about a
thousand years,

Ditferent eftects of the Treeze thaw cyele can work on a smaller
but more wides pread scale, transforuing vast expanses of twndra in
ways that are subtke but nonetheloss important 1o Aretic life, When
the ground is exposed to extreme cold, it often forms patterned
cracks resembling a dry riverbed after a long drought. During the
Avctic spring and sunmer, the cracks filt with moisture. When this
water freezes again, the cracks become wedges that continue 10
widen and deepen over time. The result is known as “wndra poly
gons” — expanses of humpy terrain that resemble a horizontal ver

sion of a skier's mogul course. Hummacks are another type of

ground undulation, possibly formed by buricd ice pockets. Together,
such features not only pattern the landscape, bt also separate it
into discrete microhabitats. Moisture-loving sedges like cotton grass
0ss tend 1o dominate the roughs a

as welk as | depressions

between hummaocks and polygons, while diy-loving specics prefer
the exposed surfaces of the mounds. Also, as with eskers, pingos and
raised beaches, greater drainage and summer heat absorption
within these mounds help retard the formation of permatrost.

Becase of this fact, all these features represent convenicnt det

buikding opportunities for arctic foxes.

in deciding where to build  den, arctic foxes approach the task

in the same way they do the challenge of finding food — they take
what they can get. Scientists classily aretic fox dens into two cate
gories: smaller temporary dens and larger, more elaborate birthing
dens. The former are primarily used as shelter, as a hideout from

predators or as a place 1o finish off a meal. These dens can take

niany forms. Aretic foxes will crawl into a simple hote in the ground
or a snowbank in winter. Around human settlements their choice of
shelter can inclide an old oif drum, pipes, the crawl space beneath
a building, or idle construction equipment. When scavenging, they

way hole up inside a seal kair after illing a pup. 1f what they're
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a walrus or even a caribou

cating is big cnough — say @ whale
they Il hollow aut a cavity and live inside the carcass.

Birthing dens require more space and permanence and therefore
« the combination of

tend 10 be Jocated in the ground, in places whe

drainage, sun exposure and coarse textured earth increases the depth

ol the active layer. Suitable locations may include the banks of rivers

and streams that have been ¢

posed by crasion, or any other natural
ridge or knoll. Arctic foxes are also known o bully their way into
dens built by smaller animals such as arctic ground squirrels o

Siberian 1

mots, What's available ditfers from region to region. In

some plac

s, such as northern Norway or the mountainous terrain
found on the islands of Svalbard, where exposed bedrock dominates,

foxes have na chaice but ta seck out shelter in rock crevices, under

boulders or in among the scree that forms at the base of rock slopes
I western Alaska, many dens have been found in pingos of various
sizes, as well as in blutts. In Siberia, eastern Alaska, Arctic Canada
and Greenland, aretic foxes inhabit most of the features cased by
glaciers and erosion — including pingos, hummocks, eskers and
exposed riverhanks. Along the shores of Hudson Bay, raised heaches
are a common choice. But none of these are hard-and fast rules
Within the same region there can be areas where dens are dlustered,

and there can be large arcas with na dens at all. In one section of the

Yukan coastal phain. for example, 1escarchers found that arctic fox

dens were only sparsely distributed in stream banks and raiscd
beaches. Bot barely 1.2 miles {2 km) offshare, the well drained soils
of Herschel Iskand were found o support some of the highest den
densities anywhere. Throughout the aretic fox's range, the number of
existing dens that are actually accupied cach spring can vary widely

fn years when faod is scatce, most dens remain

upty. In other

years,

some places, it has been suggested that shortage of dens, not

food. is the main factor limiting

he expansion of the aretic fox pop
ulation. During the days of the Soviet Union, the ruling leaders,
aiming to protect the sustainability of the fur industry, made destroy
ing an arctic fox den a criminal offense.

{1 there is one constant in the arctic fox’s struggle to find shel

the need to

ter, its the animal's well-developed instinet for avoidin

build a new den in the first place. While red faxes are consummate

diggers, often constructing new dens each year, aretic foxes are

1y
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Humnan settlements, ulthongh
few and far between, offer
wnique opportmities in o
landscape otherwise lacking

in physical features. Here an

idled construction equipment.

almost always in the market for used real estate. The same fox will
wse the same den in multiple years; and when it dies, that den will
often be taken over by its descendants. With each passing year, the
occupants will often build new tinnels and nesting chambers as the
warmth generated by their bodies and the effects of increased air
circulation begin to thaw the surrounding earth. The older the den

is, the bigger it gets. During winter, the animals are thought o work

hard at howe repairs, shoring up the effects of water evosion after
autumn rains and learing away snow and ice buildup 1o ensure
wecess come breeding scason,

Scientists working on Wrangel Island, off the northeastern
coast of Siberia, once took the trouble to excavate an entire arctic

fox den, tnnel by tunnel. 1t was lound to be a giid of tunnels

estending parallel o e ground over ro

Lly 560 square feet (So i

The tnnels

1017 openings, with one widened node that was

believed to be a birthing chamber. Not surprisingly given the con

straints of permafrost, the entire network was within casy striking
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Temntings and gaose eggs, with the ratio of the two vary

. g accord

ing 1o the how fan a given den was 0 the goose colony.
The devotion of the adults 1o their offspring aside, arctic foxes
are largely solitary animals driven by selfishuess, and this trait is on

clear display it the hehavior of the cubs. Unlike the puppics of

ad their woll ancestors — the arctic fox litter

domesticatedt dogs
mates have no instinet for sharing a meal with their siblings and often
quaniel, establishing a hicrarchy in the process. This is particularly
true when food s less abundant. “there are some very interesting
differences hetween arctic foxes and dogs,” says Pill Hersteinsson, a
wildiife iologist who has spent almost 30 years working with arctic
foxes in his native leetand. “Dogs are clearly social creatures, just like
wolves, Arctic foxes are mostly solitary, they're solitary hunters.

They 're small-animal hunters and they don't need anybody’s help to

hunt. They don't like others o be around when they're hunting or

foraging because alt that dacs is disturh the prey. You sce this in the

cubs. They're extremely selfish toward one They will hide
food, cache food that they get. They don't feed side by-side from the
same careass — never, Puppies witl do that. Arctic foxes won't. They
will 1ty to remove the whole prey, and sometimes they fight a fot
over it. And if they can, they will take it to where they can feed alone
or where they can cache it so the others don't know where it is. They
arc never going to be working together, hunting with their siblings,
<o it docsn't matter so much to them whether their siblings survive
o not” Some rescarchers have suggested that this fox-cat-fox
approach 0 life extends 1o siblicide — the biological term for the
Killi

gests this extreme form of self

of one’s brothers and sisters. More recent work, however, sug

hness is rare among arctic foxcs, i it
exists al all,

Around August, the newbor cubs are strong and coordinated
and able 1o hunt on their own. They're also more independent.
They still use the den at this time but less often,” says Giroux.
When 1 visited breeding dens in August, all or some pups were
often not seen. They're either gone completely, or just not coming

back very often.” For those fuxes fiving near goose nesting grounds

on Bylot fsland, the dispersal of the young may be dictated by this
particular food source — in mid-July the gecse and their goslings

iles

leave the nesting grounds and travel to rearing

cas nearly 1970
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0 km) awar ht 1o follow

and the foxes and their young are tho

close hehind.

Little s known about how the y

ung foxes learn 1o hunt, bit
other researchers on Bylot Istand saw adults interacting with pups
outside the den before the departure of the geese and their goslings.
“By the end of our abservations the pups were sometimes with
adults far from the den and they were really roaming at that time,”
says Vincent Careau, another of Berteaux’s former students who has

spent time studying the arctic foxes of Bylot Iskand. “Once my assis

tant saw something that was really quite interesting. It was when
there were only gostings around and no eggs — at a time when you
see maybe 10 adult geese and 20 or 30 goslings and they're just
roaming the tundra, grazing. An aduli fox rushed toward the adult
geese and, when this separated thiee goslings [rom the adult geese,
the arctic fox pup ran in and took them. The fox twok the three
goshings and never siopped running in the direction of its den, even
though the adult continuied to bumt. 1t is purely anecdotal and we
only saw it once but it was like: hey, kid, I'm going 10 take care of
the adults, you take carc of the gostings.”

I this is indeed a time of rare bliss for the young family, it doesn't
Tast long. By summer’s end, the nearly full-grown cubs are fully inde

pendent and about 1o face a brutal test. 1t is now that the realities of

the Aretic’s short growing season hit home. Many other carnivores

depend on lengthy periods of nurturing to master the challenging

skills required to hunt live prey. Newborn lions and tigers, for exam

ple, don't start hunting with their mothers until they're at least a year
old. Come September the arctic fos, at barely a third of a year old, is

completely on its own. Of course, a young arctic fox requires consid

erably less instruction in learming how to hunt a lemming (‘its like

catching a hot dog " jokes Berteaux), but it faces other daunting chal

lenges. For one thing, soon after it leaves its parents it finds itself in
a world completely unlike the one that existed during its first few
months — a world in which it must hunt different species, using dif
ferent techniques, and one in which it must deal with conditions for
which no anount of parental care could have prepared it, Many pups.
don't survive their first winter, What's surprising is that any of them
actually do and the question is, how? Do they have access to food

that has been carefully stored by their parents? Have they been

133
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One of the great mysteries
surrounding arctic fox behav
ior is how fist year pups
acquire the sills to survive
tundra life on their own.
Here a youny pup practices
@ maneuver for catching

Jemmings beneath the suow
an uncanny takent for an
anivnad that lus yet to expe

ricnce a winter

ARCTIC FOX

Gught Tow 1o follow polar bears or locate and sare a lenming

wnder three feet of snow_ or nav

te thieir way o a seal lair far ou

on the ice pack? Or are they furry litde packets of instinet, prepro

gramnred with the genctic skills for tackling bead-on, all on their
own, the Tull demands of the arctic winter? Oue summer iy on

Bylo Island G

aus watched in fascination as one pup began jump.

ing straight up and diving down with its legs forward. 1t was the clas
sic techmique that arctic foxes se when theyre catching lemmings
in deep snow — exeept there wasn'gany snow.

Wihether it’s by instinet or by learning or a combination of both,
the young aretic fox is by its first birthday ready 10 find a territory
ol its own, chioose a mate and begin rearing a family of its ow.

Where all this takes place may again depend on food supply.

Tagging studics have shown hat a small percentage of the young

foxes remain in the vicinity of their birth as one yearolds, cither

Baving returned after the winter or never having left in the first

place. Most, hawever, seck out their own territories — sometimes

close 1o home, sometimes far away. In Ireland, a majority of the

foxes spread out 10 new territories located between 6 and 19 miles

in contrast, the

{10- 30 km} from their places of birth. In Swede
unpredictable food resources appear to offer two options. In one
study, most of the young foxes ended up only short distances away.
often in territories neighboring thosc of their parents. Three animals,
lowever, embarked on longer journeys, establishing new territories

that wer

S up to 157 miles (220 km) away. Interestingly, the long

distance movements occurr

d when lemmiings were in abundance,

and it has been suggested thar this risky strategy, while possibly

sesulting in the discovery of amother lode of new resources, is w

undertaken only by those young who are, to begin with, well fed.

By this stage, however, the young foxes are heing driven partly

by instinets inseparable from those guiding their parents — includ-

g an urge (o roam that seems to blur what in nature is usually a

e

y defined bowndary between what is an animal's teriitory, and

what is not.
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Mimicking their early days
in the dew, arctic fox siblings

1o dowbt exhausied from
@ mornings worth of play
huddie for a nap on a bed of
wildflowers

thete may be two mothers. So it is more complicated than we
thought at the beginning and this raises all sorts of interesting ques

tions. For one thing, you read everywhere how they can have 18

pups. ' not sure this is true. Twonder if it's not sometimes two

females that breed in the same den, and mayle one rases the pups
Berteaus, like others, is amazed by the arctic fox’s ability to morph

z¢ every advant;

its lifestyle in order 1o squ ¢ Irom its stingy cnvi

ronment.“Their social life, and the size of their litters, can vary a lot
from one place 10 the next,” he says. “On Bylot T might find some
thing very difterent from what the researchers have found in
Sweden. We think it all comes down 1o resources — if they're

clumped, if the

« spread out, if they're abundant, if they're scarce.
All these things we think will influence the social patterns.”

The most extreme example of this social plasticity has been
Tound on Mednyi Island, one of the Commander Islands that lie of(
the east coast of Russia’s Kamchatka Peninsula. The arctic foxes
there enjoy a wealth of bird life and marine food resources, and in

the past their mumbers have reflected this abundance — historical
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records suggest Mednyi Island has seen some of the highest concen

trations of arctic foxes anywhere, with up 101,500 lox

cs living in an
area only slightly bigger than Martha's Vineyard. But what's of even
mimat behavior is the fact

more interest to scientists who study

that these foxes have also been scen living in small packs with as
many as six adults sharing the same den and engaged in the com
munal rearing of the same yoing. In addition, Mednyi Island foxes

were decimated by a mang

cpidemic that began spreading during

to have stabilized at

the late 1970s. Today the population appea

about ane-tenth its former size, and scientists have been intrigued

to sce that the unique social structures have persisted despite the

dramatic dectine in population density. In one recent study, roughly

aquarter of the dens surveyed contained four or more adults

The actual reproductive cycle — the conception, birth and
growth of pups — is perhaps the most predictable aspect of arctic fox
renewal. Mating among arctic foxes is thought to aceur sometime in

March or April, and gestation lasts a little over seven weeks. Before

the pups are born the adults ae busy preparing for their future liv
as parents. Maric-Andrée Girous, one of Bertcaux's former postgrad

uate students, recently spent parts of two ye

s watching arctic fox
cubs grow up on Bylot Island, arriving in May just prior o the time
when the newborn foxes first emerged from their dens. At this time

the snow s beginning to disappear from the tops of the dens and the

foxes are busy finding food and housckecping

vious studics, it’s known that arctic fox cubs are born

Tom pr

blind and helpless and usually weighing only a couple of ounces
(558) — no more than awet kitchen sponge. After about two weeks
their eyes and cars begin to open. After another week the first teeth
start 1o appear. During this time the cubs remain deep in the den
dependent entirely on their mother’s milk for survival. To keep her
hungry cubs satisfied during these carly weeks, the visen rarely
Jeaves the den herself, relying on her mate to bring food back to the
den. After thee or four weeks the pups are still nursing, but theyre
nonetheless ready o take their fitst steps into the outside would.
Sometimes researchers aren't awarc of the pups until the young
emerge from the den for the first time. At times, however, they are
tipped off 1 the presence of newborns by the sounds that can be

heard emanating from decp within the den. “They make this guttral,

129
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doglike sound,” says Giroux. “Its a really strange sound and a the
beginming you even wonder i its a cub down in the den hecause it
sounds like some kind of ittle monster

When they do eme

ge. the pups ave still mch smaller dan
adults and very shy. Giroux observed that they dont spend much
time outside the den cach day in the beginning and hardly ever
stray more than a few yards from the entrance. Gradually, however,
this changes. “As the summer progresses the cubs become larger and

make excursions further from the,

fen,” says Giroux. “Most of the
time we observed them on deus, resting or playing — together or

outside the den —

alone or with an insect or a piece of old leming
and they scem really curious and interested in lots of things

Somietimes they even seem 100 curious for theie own good. As part
of her work, Girous set out cage traps 1o tag pups and take blood
samples 1o help her determine what they were eating, Usually, the
cubs were more than willing to comply. “Most of the time the cubs

were interested in the traps,” she recalls. “Sometimes we didn't even

have to put food in them. We could put a piece of aliminum foil
and they would still come because they were so curious.” Like any
newhom mammals, arctic fox cubs tire easily from all this exaber-
ance. Previous studies have shown thar the vast majority of their
days are spent resting or napping,

Growth during this period can be

amazingly rapid. Although i1
sometimes takes more than half a year for juveniles ta reach full size,
under optimal conditions they can achieve the size of an adult by the
endtof the summer — less than 100 days after they were born. Not
surprisingly it takes a monumental effort on the part of arctic fox
parents to keep their enornous litters supplied with enough food to

fucl this growth. In the carly 19708 a graduate student at the

University of Saskatchowan, Wayne Speller, catenlated that a family
of foxes near Aberdeen Lake constmed 18,000 lemnmings over a go-
day period. Rescarchers have also noted how adults appear stressed
and agitated in an apparent response o the strains of fecding their

and how they have heen found o lose weight as a tesult. Fox

bialogist |. David Henry has pointed out that during this period adult

arctic foxes rapidly lose most of the fat reserves that carried the

0

thraugh the winter, sugg

esting that for these animals, raising off

ter.

spring is a bigger energy drain than surviving the cuel arctic wi
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The ease with which the parents aie able to meet the demands
of their young depends, again, on the resourees available. 1f food is
extremely plentiful, fox familics may have the hixury of having one
adult remain at the den to provide what at times may be a much
needed lookout for predatars. AU other times, however, the still
argely helpless pups are left to look after themselves while hoth par
ents do the hunting. “Only once did we sce an adult fox at the den,”
says Girons. “Mostly the adults were away from the den, hunting,
and they were sometimes hard to see when they were bringing
foad back 10 the pups because the delivery could be really fast

30 seconds and they would be gone again. At other times they would
stay longer and interact with the cubs. This was quite interesting, but
it tarely happened while we were watching. They weren'treally play

ing with the cubs. From a hun

n perspective, it scems more of an
authoritative interaction. You could say they seemed to be trying to
educate the cubs. The cubs just wanted to play. The adults were

trying 10 get then 10 stop playing.” As for what the cubs were actu

ally cating, Giroux found that the dict consisted almost exclusively of

Pint-sized yet puguacions,
a young arctic fox engages
i tggof war witl e
wost unlikely of opponeats
Iutensely curious. pups are
Luow 10 investigate every
object in their vicinity
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during one femming peak s like

ly to experience only one prak
during its reproductive lite span.

In tesponse (o the ertatic availability ol ood, arctic foxes are also
capable of adapting their family structure and social fives o meet the
demands of different environmental circumstances. 1 was long

thought that arctic loxes were strictly monogamons, with a mother

and a father mating for life arid together fecding, caring for and mur
turing their annual fitter of pups. But recent work suggests that
aretic foxes can be amazingly adaptable cven in the types of famitics
they're able to form. In Sweden, where close obscrvations of arctic

Tox de

have been ongoing for the past wa decades, most famities
have been found 1o consist of a male and a female. At times, how

ever, the social structure has been found 1o include one or more extra

adults, or two families sharing the same den, or even arctic fox

“divorce” — where breeding pairs split a litter and 1

cach part
independently in separate dens. I 2001, the Swedish biologist Bodil
Elmhagen was delighted 10 come across a den in which thiee females
— an older visen and her two one-yearokd daughters — collectively
raised 2

pups. This occurred during the first lemming peak in

almost 20 years and it is not thought 10 be a coincidence. Tndeed,

during the 19th century, when both lemning peaks and arctic foses

were more numerots in Scandinavia, such communal 1

13 appears
to have been a common feature ol the Swedish mountain undra,
“We know from carly reports that aretic foxcs often had several lit
ters in one den,”says Elmhagen. “They actually called these big com
wmumal dens ‘fox towns and in the descriptions it's written how you
could walk by onc of them and you'd have 30 foxes barking at you
They said it was very commaon in the 19th century.”

On Bylot Island in the Canadian Arctic, scicntists recently ana

i fox families

lyzed genetic samples rom 49 members of differ

acenpying

gt dens and found evidence that mating among arctic
foxes can be more complex than once thought. One litter was found

10 contain cubs sited by two different fathers. In another liter, nine

cubs were being suckled by both their mother and a second femae

“What we find is that they are nol monogamons,” says Dominique

Berteaus, a conservi

tion biologist at the University ol Quebec at
Rimouski who has been heading arctic fox rescarch on Bylot Island

since 2002, “Sometimes there are two lathers for one mother, or
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Ty way, an arctic fox

less seems largely oblivious to the killing machines in its midst

They do keep a safe dista,

says polar bear expert lan Stirling

Theres wo point qetting any closer
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of the ebstacles associated with studying a belavior that for the

wiost part occurs in the dark under extieme conditions on some of

the most hazardons terrain anywhere. No one knows how inuch
ine arctic Toxes spend in the company of bears. Nor is it known

whether tiey approach the business of scav

uging by teaming up
with one specific hear for long petiods, or by following tracks and
sniffing out carcasses regardless of the bear doing the hilling

Stirling, who has spent more tine watching polar bears than

any other scic seen foxes

ist, has witnessed_only the latter, “1've

show up shortly aftcr a kill has been made,” he say

Sometimes it's

halt an hour later, sometimes after four or five hours. It varies

Sometines you dont observe any foxes. Sometimes you sce hall a
dozen or more show up. 1 think what's happening is they get out on
the seaice and then find a fresh set of tracks and start following
along because that’s the best way they're likely 1o end up with some
thing (o cat, I've never actually seen a fox watching a bear make a
Kill, but [ wouldn't be surprised if that's what some of then do.”

Often the bears are still feeding when a fox arrives. When that

happens there is — not surprisingly — a clear hicrarchy between the

mamrmoth bear and its puny sidekick. “The foxes certainly do keep

their distance,” says Stirling. “Therc’s no point in getting closer. 1f a
bear kills something aud starts feeding on it, the foxes will just sit
there or they It scamper around. The bears aren't very tolerant of

them at close range if they've just killed something, so the foxes will

o and maybe cat a little bit of the blood fron the snow or something,
Ttwon't be until the carcasses have become sufficiently dismantled or
abandoned alter the bears have finished that the foxes will start feed-
ing” That said, there is some anecdotal evidence that foxes will occa

braze:

sionally become mor

. dashing in to stcal bits of scal before
the bear has had its fill:“Uve seen that, too,” says Stirling, “although
not usually until the carcasses start 1o get « bit dismenibered. There's
got 10 be something there that they can grab and run with. They'te
Dot going to get in there while the bear is standing over it and pulling
picces of fai off when there’s nothing they can get a hold of”
Another mystery surrounding this odd couple s the fmportance

ol the relationship 1o the winte

survival of the fox. The suspicion
has been that it may be crucial. For one thing, bears often feed in

o

ways that are highly beneficial for scavengers. When times are






OEBPS/page-0096.jpg
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Of course, for this protein 1o stay there requires tereshial scav

en

1s capable of wtilizing the resource. The Aretic’s hard

galls and

are experts at capitalizing on this opportunity. With their

keen eyesight and ability to fly over luge distances, they have litile
trouble locating whatever bears leave behind — a bloady scal carcass.
strewn actoss the snowy ice, after all, is hard 1o miss. But the birds
must compete against an equilly opportunistic rival, the aretic lox

Both foxes and their tracks have often been spotted far out on
the sea ice — sometimes hundreds of miles from the nearest shore

and there is evidence that these ani iselves be

als may the

important hunters of sea mammals. I the early 19705, Canadian
wildlifee biologist Thomas Smith spent three years off the west coast
of Victoria Island in the Canadian Arctic investigating claims,
drawn in part from the experiences of Tnuit hunters, that aretic
foxes were important predators of ringed seal pups. With the aid of
a Labrador retriever tratned 1o sniff out ringed scal birthing lairs
hidden beneath the snow-covered sea ice, Smith ventured out onto
the ice after the time of weaning and began carelully excavating
every den his dog was able to find. Of 370 umcovered, wore than a
third contained bore holes that could onty have been dug by arctic
foxes. The presence of urine and feces that had been left behind as
scent markers further implicated the foxes. Of thase dens that had

bee

broken into, 30 contained either probable or definite evidence,

1 the form of splattered bland, hair, claws and bits of bone, that a
Kill had taken place. Working like a crime scene investigator, Smith
specutated that arctic foxes are able to dig down into the lair and
overcome the surprised seal cither right away or after a short chase

along a side tunnel. 1e concluded that such activity is the major

causc of seal pup death in the particular area of his study, and that

the ability 1o hunt pups may have been a big reason why fox popu

lations in and around Banks and Victoria islands are among the
highestanywhere. One fully weaned pup would have supplied a fox
with nearly a full year's worth of calorics. As for how the foxcs arc
able to discover the pups, Smith noted that his dog was able 1o
detect lairs that were buried beneath more than five feet (1.5 m) of
snow from more than 1.2 miles (2 k) away. “Foxes and bears,” he
later wrote, “with presumably an even more efficient sense of smell

have no dilficulty in locating the subnivean laits.”
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Noone s ever replicated Smith's arduous studies 10 accom
pish his work on the dangerous sea ice during the spring, he con
sciously adopted the fifestyle of an Inuit — but there are other

indications that arctic foxes are highly adept at seal hunting. In a

report for the Stiithsonian lostitution in 1579, the American natural
ist Ludwwig Kunnlien marveled at the efficiency with which arctic foses
are able to cat their valnerable prey: “ have often found the remaius of
the seals so well skinned and cleaned that it seems impossible it could

have been done by an

iinal. They begin by biting the skin around
the mouth, and drawing the entire animal through the aperture, and

tuming the skin inside out; even the lippers are drawn thro

igh to the
nails, and every vestige of the meat removed. Nor is the skin bitten in

the least, although it is tinely cleaned of all the fat. But the most remark-

able part of all is, that the skeleton remains intact and finely cleaned.
When the Eskitno find such skins, they ahways make use of them, as

they are quite as well skinned as if they have done it thomselves.”

Although clearly a valuable resource for the foxes — Kumlien

described itas “the grand ba

nqueting time for these animals”— seal
pups arc available only during a short period during the spring,
beginning abont mid-March. 1€ they e to make it to this feast in the
first place, the foxes must survive nearly six full months of more
Uying times. [Uis during this period that many asctic foxes devote
their full attentions 1o the polar bears

The precise nature of this odd refationship is largely a mystery.

1ts clear the foxes are often associated with the bears. Charles
Francis Mall, the Anerican explorer who was likcly poisoned by his

own men dur

ng an ill fated expedition 10 the North Pole that began
in 1571, remarked on the refationship during his struggles 1o escape
the ice choked waters near Ellesmere Istand in the spring of 1872:
While striking across the fiord several bear-tracks and innumerable
foctracks were seen, in such succession that foxes seemed to be fol-
lowing the bears as constant companions.” Polar bear researchers
have seen fox tracks at scal kills nearly 100 miles (160 km) from the
nearest land. Fur trappers, meanwhile, kiow all 100 well about the
{0x's orvice habits: ane bane of their existence is the scal blubber that
ofien leaves messy yellow staius on a fox’s otherwise pristine fur.

Besides anecdotal reports, scientists know very little about the

relationship between Toxes and polar bears. This s largely because
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Chapter 7

IN THE SHADOW OF
URSUS MARITIMUS

I1's SEPTEMBER IN THE HIGH ARCTIC. The first snows of another

Jong winter have already fallen and the sun's appearances are trm
ing 10 evershorter skies, as if it can’t wait for the day when it can
quit yet another season on the undra stage. All the migratory birds
are gone. Soon the fish and mussels and other defights of the boun
tiful sea will be out of reach, locked beneath thick slabs of shore ice

d and catch, as the

Lemmings, 100, will be increasingly difficult 1o 1i
snow above their network of tunnels becomes thicker and more
densely packed. Despite all this, the anctic fox must eat. For the next
cight months it must somehow find sustenance in a land that for all
intents and purposes has gone 1 sleep.

How does it survive? Luck plays a big rofe. If calamity befalls an

old or diseased reindeer or a whale and the wolves or the bears
haven't found the carcass first, then the fox will eat wntil it is full,
perhaps even for day after day after day. Farther south or inland, it
might carch a ptarmigan, one of the few birds that overwinter in the
h

I Arctic, or if it’s an especially good hunter, an arctic hare. When

live prey is not 10 be found, there may be an egg or a dead bird from
the year before, frozen beneath the snow,

But there’s one more strategy at the arctic fox's disposal, and it
fnvolves taking advantage of the Arctic’s most ferocious killing

machine, Ursus maritimus — the pokar bear

As if eager 10 get the show
on the road, an arctic fox
puces before a seemingly
anlusrried polar bear
Scavenging leftovers from
the tundra’s top predator
lielps many foxes make it
through the long winter.
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ARCTIC FOX

Kuowa as the ice bear 1o early explorers and as nanuk 1o the

fhwit, the polar bean is the veigning paiciarch of the arctic ludscape.
Like the arctic fox it can be Tound throughont the ciecnmpolar
region, bt its preferred abit is close to the Arctic Ocean— the

ki

remote polar island chains. Ancimportant difference betw

coastlines of Canada, Alaska, Russia and Greenland, and wost of the

1 the

two animals (besides thetr sizes, of course} is their position in the
aretic web of lite. Although the arctic fox is imambiguousty a terres-
trial species, the polar bear has begn placed under the heading of
marine marmal. 1t eamns this distinetion because of its dependence
o the sea B may not live in the water, but it is just as dependent as

its fellow marine mammals whales, seals and walruses —— on

what the sea provides. And so it acts as a bridge cnabling the flow
of tesources between two otherwise separated ccosystems, The
arctic fox is the primary bencficiary

The key 1o this ecological equation is the ice. Fvery auton, as the

temperature begins o plammet, the distinction between fand and

water fades. Land fast ice begins to expand outward from the shallows

of istands and continents. Al of Hudson Bay freezes over. The islands
er be called islands, At the

of Canada’s Aretie Archipetago can no long

samie time, the ice pack ~ 1he permanent slab of Hoating ice draped
atop the North Pole — expands like keavened dough. Eventuatly the
distinetion between permanent icc and scasonal ice fades away in
tnany phaces, as does the difference between land and sca. Humans

n the Arctic at this time olten lose track of what's beneath

taveling
heir feer, whether they re moving over land or frozen sca.
Although the physical power of freezing water seems like an

imposing and unelenting dictator over lite in the Aretic, it is actu-

ally competing against other forces that are themselves worthy oppo-

nents. Ocean currents, for example, exert so much pressure that sca

ice often tuptures in great roaring upheavals that create high ridges

of broken ice plates. Long fissutes form, creating open water
Without wirning, these socalled leads will disappear again as two
opposing ice floes are driven together. In seatiered places, warnm up
swelling currents will also retard freezing aiogether, creating more

or less permanent patehes of open water knowa as polynyas

Because of this dynamic nature of the ice, sea mammals arc able

1o survive yearround in the Arctic. Whales, seals and walruses all
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forward, often in a crouched position. When it gets 10 within a dis

tance of about half the width of a football field, it holts forward in an
attempt 10 nab the seal before the startled animal can reach its
escape hole. 1 the bear succceds, it usually kills its prey instantly
with a few bites to the head. After dragging the corpse away, the least

begins. How one of the Earth's largest living land prodators — adult

male polar bears can be up t nine fect (27 1 long and weigh over
1,500 pounds (680 kg) — performs with such stealth is hard to
fathom. 1t is for this very reason, however, that explorers or scientists
are given two rules of thumb when they're about o venture into
polar bear country: akways carry a gun, and akways waich your back.

I addition 10 the land-based surprise attack, Stirling has also

observed polar bears catch resting seals by sneaking wp on them

from the sea. After scanning the route it’s about 10 take, the bear
slips silently into the water and begins 1o swin in the direction of

its prey. Between holes in the ice it will dive and swim under the

water, somctines for over a minute. Th

sugh open water it glides

gently forward, only the tip of its nose breaking the surface. As it

nears its target, the bear takes onc last dive. At this point the wate
becomes perfectly still. Then it explodes as the bear erashes throngh

the surfac

L1E the predator is lcky — and Stirking reports that often

is ot — it will end up with its claws on its pre

In addition to stalking, polar bears often deploy what Stirlin

calls still nting. With this technique, a polar bear locates a breath
ing hole o1 lead and begins sniffing the ice cdge for any scent of
seal. 1f one is detected, it lies down witl its chest and chin close to
the edge of the ice and waits. The logic is this: if a scal has recently
been here, chances are good it will return. How soou, is the ques
tion. Sometimes bears have been seen sitting, motionless, for over

an o When a seal finally pokes its nose out of the water, how

ever, the polar bear is usually ready. With lightning speed it hinges
forward. 1f it manages 10 lock its jaws around the seal’s head or
upper body, it flings the poor animal — which typically weighs
about 140 pounds {64 kg — onto the ice, where its desperate flop
ping is brought to an end by a few decisive bites.

In the spring, the reign of terror extends to ringed scal pups

which are born in lairs that are connccted 1o the sea by breathing

holes, but enclosed above by the overlying snow. Again relying on

9
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its keen sense of smell, a bear seeks out these Lairs and then waits

for either a sound o i smell that indicates the presence of life down
Delow. When suclta eue is detected, i rears up and then slams down
inan eltort 1o break through the rool of the lair with its front paws

Although ringed seals make up the balk of their prey, polar
bears have heen known o tuen their killer instinets on same of the
Auctic’s bigger prizes. These include bearded seals, which can he

five times heavier than ringed seals, and walrises, which have been

Known to engage in tierce battles with attacking bears. ven whales
can sometimes find themselves in the clutchies of a potar bear
mainly becanse of a phetiomenon of the sea ice known as a sassat

Sassats are small opent

s where whales — at times whole pods of
beligas or narwhals — sometimes find themsehves trapped, unable
1o reach apen sea. As the ice closes in and the increasingly desper
ate whales begin dheashing ahout, the commotion begins o attract
polar bears. Polar hears have been observed somewhat chnsily
leaping into the water onto the back of a surfacing whale. In May of

1970 Canadian anthropologist Milton Freeman was warking on

Ellesmere Island when he encountered Tnuit hunters who had just
witnessed an adult female polar hear Kill three belugas in nearby

Jones Sound. One of the whales was estimated 1o weigh five

mes
wmore than the bear. Despite this, Freeman saw evidence that the

bear had sucees

ed in dragging its oversized prey across the ice for

close 10 23 et (7 m), before finally tearing into it with its jaws.

Ecologists find polar bears fascinating because of the u

ique role
these great predators play in the Arctic’s web of life. Consider the

Arclic’s two main ecosystems — the one in the occan, and the or

- on

and. the former is quite rich in organic productivity, while the lates

is fairly poor. And because cach consisis of different species, the rich
stay rich and the poor stay paor. There are some exceptions, of course,
Seabirds cat fish and then fertilize the otherwise barren islands

where they nest with nitrog

enrich guano, Dead fish and sca mam

wals accasionally wash up on shore, where they provide nourishment

for land based scavengers. And then there’s the polar hear, Except for
hunians, no single specics acts as a greater pipeline of resonrces
Between the sea and the land. Tons of nutrients that atherwise would
Lave gone hack into feeding the marine ecosystem are instead trans-

ferred onto Land -~ or at least ice — in the form of carcasses.
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require access 1o open air in order 1o breathe, and they need aceess
1 salid ice for a place to rest, sleep and give birth o and raise their
young. For this reason any hole, lead, polynya or other transition
between ice and water is, fron an aboveice perspective at least, an
opportunity — an unlikely oasis in an othenwise frozen desert

One can imagine a time, soon after the world had initially cooled
10 the point where sea ice formed, when sea mammals basked on the

ice far from land in complete solitude. This would have been a for

cign place indeed Tor tenestrial predators used to environments that
supported wore life and didn't i o liquid cach spring. But then,

stocene, a northern clan

perhaps sometime i the middle or late |
of grizzly bears is believed to have become more and more adept at

venturing out onto the ice duri

he winter. A great harvest awaited

those animals that were capable of navigating their way over a fea
wreless and ever changing icescape. Evolution would have hestowed
upon them the ability (o stay out on the ice for wonths at a time, 10
withstand extreme cold and exposurc — thanks 1o a warm coat and
athick layer of blubber — and 1o lnmnt animals that were only a few

quick muscle-bursts of activity away from the safety of the ocean. A

Sea mannols like these harp
seals depend on openings in
the ice created by the ocean’s
powerful corrents. This in
turn creates an opportunity
for polar bears — and scav-
engers like the arciic fox
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white coat likely would have been an essential Torn ol camonlls

Nature 1ok care of these detaibs, obviously, and the polar hear cane
10 1ill this most wisual of environmental niclies,

Polar bears don’t spend all their time on the ice. Duving the

sumnmer they tive o |

wd, serounging lor whatever food items will

satisty their omnivorous cravings. AU this time they will cat grasses,

sedges, kelp, lish, berries, eggs from bird colonies and the carcasses

of any dead animal they might find. They will ccriainly attack and

cata human and, like grizzlies, theywill ransack any luman beong

awhift of lood. They'll also raid human grav

s if there's ev

if the corpses aren’t buried with appropriate care. Polar bears are
strong swimmers, and in sonwe areas where ice floes survive into the

summer, they can siill hunt their favored prey 10 a limited degree.

There is even anecdotal evidence of polar bears wading into near

als are teeding, in an effort 1o hunt them with

shore waters where s s

out the benefit of ice - motionlessly drifting, like chunks af ice, to
within striking distance.

For the most part, however, this time of year is a period of wani
for the bears. ndecd, part of 1heir being scems o be devored 1o
waiting — waiting for the time in November when the sea has
frozen solid enaugh 1o be walked upon. This ccrtainly seems 1o be the
case around Churchill, Manitoba, where a delay in the freeze results
in lumgry bears milling aound, noses pointed northward and sea-

ward as if trying to smell the icc. Once it finally arrives, they're more

than ready. Although pregnant females stay behind to build snow

lairs for hibernating and giving birth, the males and nonpregnant

temales begin to wander. The distances some of them ravel are
astonishing. There have heen several reports of polar bears near the

orih Pole, and in recent decades radio telemetry and satellite irack-

ing shulies have shown that individual bears patrol vast expanses of
ice. Bears in the Chukehi Sea ofl the coast of northeast Siberia were
found 10 travel an average of nearly 3,500 miles {5,600 ki) a year

aver territories that averaged over 94,000 square miles (243,000 km?)

in arca. The reason for such wanderings, of course, is food

Palar bears hunt using various techniques that have been docu

wented during years of painstaking study by Canadian biologist lan

Stirling. One common approach is stalking. When a bear spots its

nain tanget, a ringed scal, on the ice, it moves slowly and steadily
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Barely having 1o move a
imuscle, an arctic fox gobbles
dovn another temming. In
vears when rodent popula
tions have exploded, life for
the foxes markediy improves

ARCHIC FOX

Carcentand and Canada, where cacli known lout or five year lem
ming boomn corresponds witl a honanza year for tocal traders.
There is littde doubt that lemming booms make life casier for

arctic loxes. Having spent time watching dens both before and

during a lemming hoon, Elmhagen was able 10 sce this firsthand.
“The year hefore the adults would disappear from the den for hours
and they often didn't come back with arything still” she says. “In
2001 they would go away for a minute — 30 seconds even — and
theyd come back with a lewming. If they were away for 20 minutes
they would come back with more lemmings than the size of their

head — four or five lemmings all spitling out from their mouth.

Previous work has shown that the number of lemmings available 1o
arctic foxes can be up 10 100 times greater from one year 1o the next
1 some years, scientists have difficulty not stepping on lemmings

Other years, they have trouble seeing a single rodent

Atthough there is good evidence that ermines suffer greatly

whe

lemming numbers crash — as specialists they're left with no
other options — aretic foxes come out less scathed. Trapping

tecords again indicate that while fox numbers appear 1o boom

alongside lemming peaks, they don't suffer like ermincs. Part of this
s the animal’s ability 1o switch hit when needed. When lemmings
are plentiful, the arctic fox is a specialist. During years when the

rodents are scarce, it becomes the cansummate jack-of alt-trades,

At the same time, arctic foxes are also willing and able to work

Several studies have demonstrated that

harder during tough times

while eming densitics may differ by up to a hundredfold from

year to
h

ar, there is only a comparatively small change between

h and low years in how many rodents are actually eaten. The

extra cffort, however, likely brings with it a hidden tofl. As the foxes
expend more calaries on the search for food, they're using up valu
able cnergy stores that might make the difference between winter
survival and starvation. And even if they do make it through the
winter, they may lack the energy to repraduce. In Scandinavia at

least, the arctic foxes

simply need the power boost provided by the

highly eccentric rodents with whom they share the twndr

Without the lemmings,” adds Elmhagen. “the foxes don't repra

duce. They might have a fow cubs, but they need lennings to keep

the population stab)
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the 19508, Tollows the Malthustan principle that all animals eat them
welves out of howse and home, only with an arctic twisi. In this case,
the lemniing sumbers increase, gradually puting more and more
pressure on tndra plants that are slow 10 regeneraie, Eventually the
population reachies & point where something — starvation, stress, a
mass migration instinet, increased predation — causes a crash,

While hungry predators keep lemming numbers low, the plants

gradually regenerate, When the vegetation is once again abundant,
the rodents are able to rebound angt the cycle then repeats itsell
A second ecological explanation, currenily in vogue, points to

predators. A wide range of birds and mammals besides foxes feast

on lemmings. The list inctudes crmines, suowy owls, hawks, eagles,

fong-tailed skuas, great gray shrikes and rough-legged buzzards (a
nesting pait of which has been shown to require 2000 lemmings in
a summer of rearing their voung). With their yellowy brown fur and
selative lack of speed and agility. lemmings scem curiously easy pick-
ings for predators used to wily ground squirrels or speedy hares. 1t
lias been suggested that as lemming numbers increase, their preda-
tors multiply rapidly until the caters are able to overcome the eaten

If lernming cyeles are the result of pressure from the top of the
food chain, it may be a subtle and complex pressure involving var
ous species and their different habits. Recently a team of European
rescarchers studied the effects of predators on a lemming erash in
northeast Greenland. In a 2003 paper published in the leading jour

nal Science, the sci

entists report finding no evidence of the crash
being related 1o a lack of food or habitat. Instead. using a computer
model incorporating population changes in lemmings, ermines
(known in Europe as stoats), arctic foxes. snowy owls and long
tailed skuas, they found that lemming cycles accur anly when the
combined effects of all four predators were included. Making it
even more complex, different predators seem to play different roles.
Ermines. which cat nothing but lemmings, are small enough to
invade the snow tunnels that serve as their prey’s winter refuge.
They're also known 10 undergo large population increases a year
after a lenming boom. When the rescarchers removed them from
the madel, the lemming fluctuations ceased. When they removed
the other three predators — all of whose diets are less specific —

the lemming cycle remained unchanged.
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Unfortunately, even these leading theorics are far from butlet

prool as rescarchers have seen lemming crashes among lemmings

that have been given extra food, as well as among lemmings that

have been kept in areas where there are no predators. i one such

norther

experiment conducted i 1 England, scientists monitoring
vole cyeles in several wild study sites for six years could detect no

differences between those sifes where weasels were present, and

those sites that were kept weasclfrec,

Further adding to the mystery s that the fnous Scandinavian
lemming peaks have been occurring with less [requency in recent
de

peaks regularly oceurs

ades. Prior 1o the mid-1900s there are good records of rodent

four or five years. Since then, how

ng ev

ever, there have heen longer periods when peaks failed to occur at

ded in 2001,

all, including a ronghly 20-year drought that finally ¢

without war

ing, throughout most of Sweden and Norway. “Aft

years of nothing it was quite fantastic  see,” says Bodil Elmhag

g arctic foxes for

a Swedish biologist who at the time was studying

her doctoral thesis at the Stockholm University. “From each day

when they started increasing you could feel that there were more
and more tracks and lenmings all around. But 1 have no idea why
it happencd and 1 don't think anyone else does either. It was syn

chronous alt over Sweden, so sor

thing happened. Hopefully
someonc will figure it out before 1 die.

What is clear is that lemming cycles have a dramatic impact on
the populations of their predators. Snowy owls are permanent resi

des

ts of the Arctic, but they wilt shift their ranges to the north with

cach peak of the lemming aumber

Long tailed skuas migrate cach

summer from the southern shores of the Pacific and Atlantic coasts.

In years when lemmings are plentiful, they will breed. In years
when the rodents are rare, they will not

Axctic foxes are no exception. Like other species, they take full
advantage of boonss in the lemming cycle by producing as many

young as possible. In Sweden, one of the few places where the local

aretic fox population is in trouble, the recent absence of lemming

booms has taken a big toll. Throughout most of the 1980 and 19905,

res

carchers counted almost no births among the country’s remaining

arctic fox population of 100. During the baom in 2001, 91 cubs were

born. These results support data from trapping records in both
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