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Preface

I dedicate this book to the two women of my life — my mother Eva and my wife Gail
— for nourishing my interest in nature. Even before I could walk, my mother wheel-
ed me, almost daily, through the extensive Buenos Aires Zoo in Argentina to experience
firsthand the wonders of the animal world. These early impressions — of Julio the
camel, a hippopotamus, storks, and others — remain with me to this day. Later, at
my home in St. Lambert, Quebec, no creature was too repulsive to be allowed in my
room or the basement, for my mother would not refuse me any chance to learn. Not
without some fear on her part, she let me keep analligator, many kinds of snakes in-
cluding amature boa constrictor, an iguana, salamanders, frogs and toads, localand
tropical fish, mice, guinea pigs, as well as the more common pets. Escapeesand unan-
ticipated offspring in my collection were only a few of the events she put up with.
Such is the love of a mother.

During these childhood and early teenage years, books on keeping animals as pets
were quite scarce, and I could find little information on the native animals thatI came
into contact with during my daily romps in the nearby woods, swamp, andalong the
St. Lawrence River. WhenIdid find a helpful book, it was like opening up a treasure.
I read and reread the pages until I had the words and pictures memorized.

Today there are hundreds of good books on animals of North America and other
parts of the world, and excellent wildlife films and television shows attract an ever-
increasing audience. And yet I have never come across that special source of infor-
mation I was searching for as a youngster — a book that entered the daily lives of
animals, both large and small; one that described facts about the wonderful creatures
that most people don’t even know exist in their country. I have tried in the following
pages to write that book. I hope that both young and adult readers will enjoy these
accounts andillustrationsandlearn to value their fellow mammals, for we have much
to learn from and about them.

The idea for the present volume arose while I was working on several story-
coloring books on small and large mammals, published by Hyperion Press Limited
of Winnipeg. The owners of Hyperion, Dr. Marvis Tutiahand Ms. Arlene Osen, encour-
aged me to consider writing a comprehensive book for student and adult readers,
combining educational stories about animals with detailed factual information, illus-
trations, and distribution maps. I express my sincere thanks to them both for advice
and the chance to write the book I have always been looking for. I was also permitted
to enlist the artistic services of Dwayne Harty, a close friend who had recently illus-
trated two other books for me — Manitoba s Big Cat: The Story of the Cougar in
Manitoba,and the first volume of the Large Mammals coloringbooks. He accepted
the challenge to paint the 115 species of mammals in this volume, perhaps not fully
realizing at first the mammoth task involved. With artistic skill, wildlife experience,
and great dedication he has succeeded in capturing the essential nature and story
of each animal with accuracy and charm. I deeply appreciated his full commitment
to the project, which included meeting with me, often on a weekly basis, for two
years to examine specimens and other source materials, and to work out the many
details of each painting. We were also able to travel together on a whirlwind trip
throughout the western United States to observe mammals in nature, zoos, aquaria,
and museums, and to sketch the mammal specimens we collected on the way.

I must thank my secretary, Mrs. Evelyn Billington, for typing and editing several
drafts of the manuscript. Her eagerness and thoughtful advice about each account
made them more fun to write. The manuscript was typeset by Linda Jackson, Linda
Lindsay, and Sheila Proteau and proofread by Valerie Hatten and Paulette Gendre.
Betsy Thorsteinson painted the beautiful dioramas of prehistoric life. The maps were
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prepared by David Hopper, Eric Crone, Alan Einarson, and Teri McIntyre (all staff of
the Manitoba Museum of Man and Nature). Dr. Robert Seabloom (University of North
Dakota)and Dr. Rick Riewe (University of Manitoba) kindly agreed to review sections
of the book and offered many helpful suggestions. Dr. Sydney Anderson (American
Museum of Natural History) responded to my request for literature from Mexico and
Central America, and Dr. William Pruitt Jr. (University of Manitoba) made available
his Russian texts and translations. I am grateful to Dr. Donald Hoffmeister and Dr.
Charles Kendeigh (both of the University of lllinois) for providing me with my first
introductions to the wonderful scenery and wildlife of the southern United States,
the Mexicanborder, and the southern Appalachians. Likewise, Dr. Phillip Youngman
(National Museums of Canada) offered me the opportunity to study in the western
Canadian Arctic for two months. My fifteen years with the Manitoba Museum of Man
and Nature have allowed me to pursue mammalogy not only in Manitoba but in many
areas of North America. During this period I have been fortunate to have the help
and company of assistant curators Jack Dubois and Herb Copland. Although I have
included in this book my own experiences and research from the Atlantic to the Pacific
coasts, the Canadian Arctic to the Yucatan jungle of Mexico, I have obviously drawn
heavily from the work of hundreds of other mammalogists and naturalists, many of
whom are listed under “Additional Reading”.

My family — Gail, Mark, and Robert — patiently listened to the animal stories
and put up with mountains of books and papers on our dining room table. As this
projectdrew to a conclusion, my dear wife Gail passed away, so unexpectedly. Over
our twenty-two years together, she was frequently at my side while studying mam-
mals in forests, mountains, prairies, and deserts. My early training in field mammalogy
was centered at her cottage at South Bolton, in the beautiful rolling hills of southern
Quebec. She never tired of checking traplines with me day or night, or recording
endless data from specimens while on visits to numerous museums. During the past
several years of researching and writing this book, she sustained my interest and in-
spired me to persevere with the task by her enthusiasm and comments, shared over
teaand herbaking. T hope her great love of nature and devotion to teaching children
shine through these pages, for this is really her book too.
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Introduction

Mammals may be distinguished from other groups of animals by a number of
characteristics, but the two main ones are a body more or less covered with hair
(though hair is greatly reduced in some forms like the whales) and mammary glands
in the female which nourish the young — a feature so important that it gave rise to
the group’s name, Class Mammalia. Many kinds of mammals have become familiar
to us from pictures, films, or by actually viewing them in the wild or at a zoo. Other
species, especially the small or secretive ones, make every effort to stay out of sight,
and we may pass right by them without realizing their presence. In addition there
are those mammals that live in remote regions where few people have the opportunity
to visit. Mammalogists (biologists specializing in the study of mammals) observe or
collect these animals and preserve specimens as dry skins and skeletons, orinalcohol,
for detailed examination and reference in museum collections. Mammals are par-
ticularly fascinating to study because of their many amazing adaptations of body form
and behavior patterns, and perhaps because we most easily identify with them, for
they are our closest relatives among all the earth’s creatures.

North America is the third largest land mass on earth, coveringabout 23.5 million
square kilometers (8.7 million square miles). It measures 6 960 kilometers (4,325
miles)east to west, and 8 160 kilometers (5,070 miles)northtosouth. Theshapeand
topography of North America have been anything but constant over the millenia. For
much of its early history it was part of one immense land mass called Pangea, which
subsequently (200 to 300 million years ago) broke up into a number of continental
plates that are still drifting apart to this day. Over the ages, sudden or gradual
movements of the crust have resulted in volcanism and uplifting of massive rock for-
mations into mountain ranges, some of which were higher than the recent Himalayas.
During quieter periods, persistent forces of erosion(water, wind, heat, and cold) once
again leveled the higher ground and carried the sediments great distances to low-
lying regions. Atother times North America was invaded by vast seas, some so exten-
sive as to divide the continent into east and west halves.The migration of the poles,
the presence of mountains, volcanic dust, solar outbursts, and perhaps other factors
have profoundly affected the climate. Parts of the landscape have experienced ex-
tensive glaciation, temperate and desert conditions, as well as tropical heat and
humidity. All of these events and environments have helped mold the nature and
course of evolution of life on the ancient land mass we now call North America.

Closely correlated with the changing climate was the evolution of the continent’s
plantlife. Abundant fossil evidence suggests that three main floras dominated North
Americaover most of the recentgeological period called the Tertiary (within the last
65 million years). The Arcto-tertiary Flora covered the northern part of the Northern
Hemisphere and was divided into two units — the more northern orboreal one (with
pines, spruces, and willows)became arctic tundra, boreal forest, and montane forest,
while the temperate unit (maples, oaks, and birches) became deciduous forest. The
southern half of North America supported the Neotropical-tertiary Flora consisting
of tropicaland subtropical plants with thick evergreen leaves as occur in the tropical
evergreen and tropical deciduous forests of today in Florida, Mexico, and Central
America. The Madro-tertiary Flora appears to have originated on the high Mexican
plateau from small trees, shrubs, and grasses of the latter flora, in response to increasing
aridity. This flora spread northward into the American southwest and Great Basin
regions, giving rise to desert, grassland, shrubland, and woodland communities. The
grassland region of North America, so prominent today, is of mixed origin and is
relatively recent. The arctic ice cap formed as late as three million years ago in response
to the cooling of the earth’s climate. Consequently, the arctic community of plants
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Selected animals found in the Boreal Coniferous Forest
and Arctic Tundra zones along the edge of the
Pleistocene glacier

American Mastodon Wooly Mammoth
Marul americanum Mrrireerathnes freim gt ing
-
Giant Bison Suag Moose
Bison Latifrons Cerpaloes scotti
Jefferson's Ground Sloth Woodland Muskox
Mezalonyx feffersoni Symbos cavifrons
_

Short-faced Bear

Saber-toothed Cat

Arciodus tim s Smiilodon
Drire Wioldl Giant Beaver
Canis dirus Coastorpides obioensis

Selected animals found in the Transition Forest

and Grassland zones of the northern Great Plains
during the Pleistocene
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Yeserday's Camel Shasta Ground Sloth
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American Lion
Fanthera (Leo) atrog
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Large-headed Llama
Hemiguchenia macrocefbala

Mexican Wild Ass
Equis (Asinus) conuersidens
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Lebdy's Peccary

Bone-eating Dog
Platygornus vefus

Boropbagus diversidens

Paintings by
Betsy Thorsteinson,
Manitoba Museam of Man and Nature
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NORTH AMERICA

Major Biomes Of The World
[ "] Glacier and Ice Cap
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and animals is probably the youngest in the world. Inhabiting these vastly different
habitats and environments were fascinating sequences of mammal faunas and other
forms of animal life. The two accompanying dioramas show selected animals found
in the arctic tundra-boreal forest and transition forest-grassland communities dur-
ing the Pleistocene ice age.

North America now encompasses Arctic, Temperate, and Tropical climatic zones,
and the whole spectrum of moisture conditions from rain forest to some of the driest
deserts on earth. Two major geographical regions of animal life also spread across
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the face of the continent — the Nearctic Realm extending from the arctic south to
California, northern Mexico, and Florida; and the Neotropical Realm which continues
south to include much of Mexico, the West Indies, Central America, and all of South
America. Eurasia is known as the Palearctic Realm, and because of its similarities in
fauna and flora with the Nearctic, the two are grouped together as the Holarctic Realm.

Ecologists also recognize anumber of major plantand animal communities around
the world, called biomes. These are usually based on the dominant type of vegeta-
tion (e.g., Grassland Biome) or water body (e.g., Arctic Marine Biome), and are shown
insimplified form for North America, South America, and Eurasia on the previous
pages. Certain biomes may be present on two or more continents due to similar con-
ditions of climate. More interestingly, they may also share some of the same animals
and plants as a result of earlier connections between the continents. During the last
three million years North America exchanged numerous mammal species with Eurasia
over the Bering land bridge (between Alaska and Siberia), and with South America
over the Panamanian land bridge. These relatively recent exchanges and consequent
similarities in plantand animal life between North Americaand these two continents
have led to considerable debate over whether some mammals (e.g., beaver and
wolverine) represent one, two, or more species on different continents. As new in-
formationaccumulates on hereditary relationships of North American mammals, cer-
tain species may be found to contain several distinct species (short-tailed shrew), while
groups of different-looking animals are sometimes discovered to be a single species
(caribou).

Mammals may be restricted to one biome (collared lemming of the Tundra Biome)
or range through many biomes (coyote). Often, mammals that live along watercourses
or in the mountains extend into several biomes. I have grouped selected species of
mammals into eleven chapters based on the biomes where they are most typically
found, recognizing that these animals may be present in other biomes and habitats
as well. The major characteristics of the biomes are described at the beginning of each
chapter, in terms of vegetation, animal life, climate, and topography.

Eachaccountin thisbookbegins with astory which attempts to revealinanenter-
taining way the nature ofthe animal’s experiencesand how it isadapted to and copes
with its environment and with other creatures in the community. The accompany-
ingillustration shows the animal’s physical features, posture, facial expression, and
the vegetation and terrain of its home. The following section covers more detailed
information outlining the scientific name (common names are sometimes inconsis-
tent), family and order, measurements, color, distribution, status, diet, reproduction,
growth, and remarks on form, habits, and personal anecdotes.

Distribution maps depict the natural range of each species in North America, in-
cluding recent range extensions achieved by the animals themselves, although in some
cases these may have been influenced by the effects of humans on the landscape. In-
troductions into new regions, as well as range reductions due to habitat destruction,
overharvesting, poisoning, etc., are not shown onthe maps, but these facts are men-
tioned in the text. Distribution maps of South Americaand Eurasia are also provided
for those species whose ranges extend onto these other continents, for thisaddsan
interesting dimension about the animals that is often omitted from other books. It
isimportant to realize that these maps indicate the areas where species may be found
in appropriate habitats; however, the animals do not necessarily occur everywhere
within these zones.

There are a surprisingly large number of species of mammals native to North
America (from the Arctic and Greenland to Panama) — approximately 855 — only
115 of which are described briefly in this book. A complete checklist is provided which
graphically illustrates the incredible diversity of mammal life in this region. For more
detailed information on life history, habits, and distribution of mammals I have also
included a list of national, regional, and state/province/territory books and papers
for Canada, the United States, Mexico, Central America, and the West Indies. Unfor-
tunately, few popular books in English are presently available from these southern
countries. Much of this additional reading can be found in local libraries, museums,
and universities.
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Mammals of the

Cold Oceans

Oceans and seas cover over 70 percent of the carth’s surface, They are mainly cold
dark environments with only the upper few hundred meters (yards) lit and warmed
by the sun's rys. It is a restless world near the surface, with currents driven by the
prevailing winds and by the rotation of the earth on its axis, as well as by the twice-
daily tides powered by the immense forces of attraction of the moonand sun. Ocean
water is a solution of inorganic compounds (most of which have been washed in from
land)jand a suspension of organic particles. One kilogram (2.2 pounds) of salt water
inthearcticaverages 34 grams (1.2 ounces)ofsalt; 37 grams (1.3 ounces) in the tropics,
There are also minute traces of nitrates and phosphates — nutrients essential for
plantr growth.

The arctic region is cold because of the low angle of the sun. Ice and snow con-
tribute to the frigid conditions over most of the year by reflecting up to 90 percent
of the solar mdiation back into space, so that only 10 percent is absorbed by the sur-
face. Unlike Anmrctica, whose ice cap rests mainly on land, the arctic’s permanent
and seasonal ice sheets are largely over water; the North American shore of the Arc-
tic Ocean is bordered by fast ice for 9 months of the year. During the brief summer,
displaced sea-ice (derived from either the edge of the arctic pack or from land-fast
ice}is carried great distances by powerful sea currents such as the Subarctic Current
off Alaska, East Greenland Current, Labrador Current, and offshoots of the Gulf
Stream, High arctic waters are dilute, cold (generally at the freezing point of sea water
whichis-2°Cor 28.4 *F), and biologically poor, since they are cut off from sunlight
by ice for most or all of the year. Low arcticand north-temperate oceans are warmer
(reaching 4 °Cto 10°Cor 39.2 °Fto S0°Fat the surface in summer), richerin dissolv-
ed nutrients, and are exposed to the sun during summer — all the necessary ingre-
dients for photosy nthesis of plants. While arctic waters are not as biologically pro-
ductive as antarcric waters, upwhellings of nutrients from the bottom in some regions
result in incredible blooms of plankton — tiny drifting plants and animals that form
the basis of marine food chains. The flushing of this fertilizer from the depths to the
surface occurs as a result of rurbulence (from major currents meeting or from gales)
and from the urnover of cool and warm layers in spring and late summer. Surpris-
ingly, in spite of the cold, these waters are farricherin plankton mass perunit volume
(although not in varicty of species) than most tropical and south-temperate seas whose
surface waters are low in nutrients.

In contrast to land, most marine plant life consists of phytoplankion —
microscopic single or chains of cells such as diatoms and dinoflagellates. Amazing-
ly, these tiny plants are responsible for producing about 70 percent of the earth's ox-
ygen. Minute drifting animal life called zooplankton, such as crusticeans, ar-
rowworms, jellyfish, andlarvae offish, sea urchins, and star fish, actively or passive-
ly collectalgal cells for food. They spend bright days below 20 meters (65.6 feet)depth,
then rise to upper levels to feed at night, Plankton is eaten by larger animals like fish
and squid which, inturn, support larger fish, seals, whales, and birds. Dead organisms
and wastes from the upper levels of the sea continually rin down to the floor o
nourishanemones, sponges, clams, and other detritus collectors, whichare fedupon
by deep-sea fish, narwhals, and walrus. In autumn, the unavailability of nutricnts
and the spreading ice create conditions unsuitable for phytoplankton, and they cease
photosynthesis, decline in abundance, and form spores. With little to eat, the
zoopiankton become scarce and the survivors sink into deep water to rest. Whales,
walrus, some scals, and marine birds migrate to ice-free waters, while ringed seals
and polar bears center their activities during the long dark arctic nights along pressure
cracks in the pack-ice or the few extensive areas (called polynya) of water kept open
by strong winds or currents.

Typical herbivores of the Cold Oceans Biome are copepod crustaceans, sponges,
scaurchins, sea cucumbers, clams, and bowhead whale. Carnivores are represented
by jellyfish, arrowworm, arctic cod, capelin, herring gull, oldsquaw duck, king eider,
black guillemot, ringed and harp seals, walrus, killer whale, white whale, narwhal,
and polar bear.
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Polar Bear

A black nose suddenly appeared out of a snowbank,
followed by a huge white head. Arousing from a
temporary winter den, the large male polar bear
decided to desert the coast and strike out onto the ice
in search of seals. For three weeks this king of the
arctic had been forced to bed, since Baffin Bay was
frozen fast, leaving few open leads in the ice where
he could hunt. Stiff limbs were stretched, and a yawn
blew out a puff of white haze in the —40°C (- 40°F)
air. A particularly bright wave of northern lights
distracted him for a few seconds, then his big floppy
feet and long legs began to carry him eastward onto
the bay ice. At midday, a faint light from the hidden
January sun appeared on the southern horizon, but
most of the time the bear traveled by the eerie
reflected light of the moon and stars.

A week later he finally caught a whiff of seal. His
keen nose directed him for over a kilometer (0.6 mile)
upwind to a spot where the stench of seal was very
strong. Stalking slowly and then pouncing through
the ringed seal’s snow den, the bear swiped at the
prey with its clawed paw, but the frantic animal
slipped down through the hole in the ice. The bear
knew from experience there was no point in waiting
for the seal to return, so he threw his head aloft in
frustration and moved on.

Several days later, the bear detected the odor of
the sea and marine life. Strong currents had opened a
long crack in the ice and numerous seals, beluga
whales, and a few narwhals were swimming from one
end to the other. The bear slipped quietly into the icy
water and began paddling with his front feet towards
the dark shapes on the far edge of the ice. Holding his
breath, the bear dove under water and without
warning, exploded in a big wave right up beside a
sleeping seal. One stroke of the powerful paw killed
the eighty-kilogram (176-pound) ringed seal instantly.
The hungry polar bear ripped the skin and blubber
off the carcass and downed mouthfuls of the fatty

material. In half an hour only a few muscled bones
were left. His stomach full, the hunter proceeded to
wash the fat and blood from his face and paws. Then
he climbed atop a jagged mound of snow and ice
where he surveyed the barren wastes using his nose,
eyes, and ears. The other seals and whales had all
retreated to the far end of the open water. Only an
occasional muffled breath from surfacing whales
broke the polar solitude. With a slight wind ruffling
the big bear’s coat, he descended headfirst down the
hill. In the shelter of a sculptured snowdrift, the
animal circled into position, lowered itself with feet
tucked under its body, and promptly fell asleep.
Particles of snow drifted onto his fur, making the bear
almost invisible against the landscape.

As spring approached, the current plucked free
large pans from the rotting pack ice, which began to
drift southward. The bear swam between the ice
floes, pursuing seals that were present in the
thousands, basking on the ice or diving for fish and
shrimp. By April the bear had drifted far down to the
Labrador coast. One afternoon he paced impatiently
back and forth over an ever-shrinking raft. The
increasingly warm air caused him to pant heavily. His
huge chest heaved and his dark blue tongue hung out
one side of his jaw. Perhaps he smelled land or maybe
caught sight of the shore, for suddenly the white hulk
did a spectacular belly flop into the sea and began
“dog-paddling” through the waves in a westward
direction. The strong current swept him still farther
southward, but finally, after eight hours of swimming
and floating, his feet touched the rocky shore of
Labrador. The bear had drifted sixteen hundred
kilometers (994 miles) in two months. It would be a
long walk back home to Baffin Island.
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POLAR BEAR
Scientific name Ursus maritimus
Family Bears (Ursidae)
Order Carnivores (Carnivora)
Total length males 225 cm (89 in);
females 190 cm (75 in)

Tail length 12 cm (5 in); 9 cm (4 in)
Weight 550 kg, maximum 800 kg

(1,213 Ib, maximum 1,764 1b);

285 kg (628 1b)
Color Thecoatiswhite when newly grown,
but becomes faded and stained to yellow or
gray.
Distributionand Status The polarbear oc-
curs along the arctic coasts and islands of
North America, Greenland, and the Soviet
Union. The range closely follows the distribu-
tionof polarseaice, which shifts position from
summer to winter. This species has been
recorded as far north as 88° N,and as far south
asJames Bay, Newfoundland, Iceland, and the
Pribilof Islands of Alaska.

There are 6 major populationsof polarbears
in the Arctic (with little movement between
them), 3 of which lie in North America —
western Alaska, northern Alaska, and the
Canadian mainland and islands. Overharvest-
ing in the past had reduced numbers to a
dangerously low level. Under an international
agreement, the killing of these magnificent
animals has now been restricted, with hunting
quotas limited mainly to native people (the
worldwide harvest is about 1,000 per year).
Concentrated efforts are underway to study
thisspeciesonits home grounds. Althoughiit
is difficult to obtain an accurate count, there
are probably not more than 20,000 polar bears
living in the wild at present. The polar bear
andbrownbear(Ursusarctos)are believed to
have originated froma common ancestor dur-
ing the Pleistocene, about 2 million years ago.
Food This maritime bear feeds mainly on
seals, particularly ringed, bearded, harp, and
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hooded seals. Walrus, whale, carrion, sea
birds, fish, crabs, and even grass, berries, and
seaweed are devoured. Occasionally a polar
bear catches a caribou.
Reproduction and Growth Females come
into heat forbriefperiods fromMarch to June,
andan individual may mate with several males,
which often fight over the privilege of her
company. In early winter she retires to a mater-
nity den in the snow, which may be located
from 3 to 60 km (2 to 37 mi) inland. Follow-
ing an arrested period of growth, the one to
4 embryos develop to a weightof 0.6 kg (2.2
Ib) and are born blind and sparsely haired,
from November to January. The family
emerges from the den in March or April. The
cubs are weaned at 2 or 3 years of age, and
reach sexualmaturity at 5 or 6 years. Females
produce a litter every third year, from about
age 4 to 20, and both sexes may live to 30 years
in the wild.
Remarks Thepolarbear ischaracterizedby
an unusually long neck and a rounded nose.
The feet are broad, enabling the bear to stalk
quietly overany terrain, and to swim with ease.
Hairs on thesoles provide someinsulationand
traction on snow and ice. Withathick fur coat
and layer of blubber, the polar bear suffers less
from winter cold than from summer heat.
When confined to land because of the disin-
tegration of the ice pack, the bear spends most
ofits timesleeping in as coola place as possi-
ble. In Hudson Bay, thismeans digging through
the moss and sedge to reach the cold per-
mafrost. Athome in the water, the bear swims
leisurely at 6.5 km (4 mi) per hour for long
distances; swims of 65 kmor 40 miare known.
Modern capture-mark-release techniques, in-
cluding satellite tracking, have shown in-
dividual bears making remarkable journeys of
over 1000 km (621 mi) over sea, ice, and
coastline.

Polar bears are fun to watch in the safety
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of a zoo, but it is quite a different matter to
encounter them in the wild. On a boat trip
up the coast of Hudson Bay I counted 13
bears in 2 days. We approached some so
closely in the water that our guide touched
them with a paddle. Since we could not
always carry a rifle for protection during our
investigations, we were always looking over
our shoulder for a patch of white on the
green tundra. 1 still remember the sick feel-
ing in the pit of my stomach when 2 large
bears appeared from nowhere, only 50 m
(164 ft) from our tent. I knew they could
easily outrun and outswim us, and the
nearest dwarf spruce to climb was far south
at treeline. Lucky for us, the bears moved on.

The town of Churchill, Manitoba proudly
callsitselfthe polarbear capitalofthe world,
and for good reason. The town lies directly in
the path of a major migration route for the
bears as they await the formation ofice on the
Bay each autumn. There are also several winter
maternity denning areas to the southeast.
Generally itissubadultsormothers with cubs
that enter the townsite, driven away fromthe
points of land by aggressive males, as well as
being attracted by the smell of human food.
Wildlife officials and townspeople have
cooperated in a program ofalerting the public
and of trapping problem bears. Instead ofkill-
ing the animals or flying them out in heli-
copters, most bears are simply maintained in
holding cages until the ice forms. They are
then released unhurt to continue their lives
ontheseaice. Several recent cases of humans
being mauled and killed indicate just how
serious this long-term problem is forboth peo-
ple and the bear population. Fortunately for
the bears, they have become a major tourist
attraction, bringing millions of dollars annual-
ly into the local economy. Special “‘tundra bug-
gies" creep over the frozen tundra, offering
visitors close-up glimpses of these stately lords
of the arctic.




WHITE WHALE / BELUGA
Scientific name Delphinapterus leucas
Family White Whale and Narwhal
(Monodontidae)
Order Toothed Whales (Odontoceti)
Total length males 4.2 m, maximum 6 m
(13.8 ft, maximum 20 ft);
females 3.9 m (12.8 ft)
1.5 t, maximum 2 t (3,307 lb,
maximum 4,409 Ib); 1.3 t(2,866 1b)
Color Calves are a slate-gray color for the
first year and become progressively paler. At
age 10 no trace of gray remains. This species
is also called “beluga,” a Russian term for
“whitish,” referring to the white skin ofadults.
Distribution and Status  This is a small
shallow-water whale that lives year-round in
the cold arctic waters of North America,
Europe, and Asia. Populations occur as far
south as James Bay, the Gulf of St. Lawrence,
and Nova Scotia. A few individuals have ap-
peared over 1 000 km (621 mi) up rivers, oc-
casionally entering lakes. Migratory move-
ments are largely controlled by ice conditions.
Aerial surveys are thought to be relatively ac-
curate, for white whales are easily seen against
the dark water and they congregate by the
thousands while migrating along specific
courses. The world population is believed to
numberaround 30,000, with about 14,000in
eastern Canada and Greenland, 5,000 in the
Beaufort Sea, and 4,000 in Alaskan waters.
This species seems to be limited to waters with
temperatures under 15°C (59°F).
Food White whales feed on fish such as
capelin and char, squid, marine worms, and
thelarger shrimpsfoundin the plankton. They
devourabout 25 kg (55 Ib)offood perday. The
mouth, studded with an average of 32 teeth,
opens widely, and the head can bend to a sur-
prising degree —both usefuladaptations for
catching fast-swimming fish.

Weight

Reproduction and Growth Mating occurs
inshallow estuaries in spring and summer, and
aftera period of 14 months, one (occasionally
2) 1.2-m (3.9-ft)-long young is born, usually
injune. The female continues to nurse her off-
spring for 20 months. Femalesbecome sexual-
ly mature at 5 years of age, males at 8. Young
are produced every second or third year. The
life span is 50 years or more.

Remarks Thewhite whaleusedtobeanim-
portant resource to the Inuit. The skin was
eaten fresh or cooked (muktuk), and madein-
to leather for boots or a covering for boats
(umiak). Whale oil was eaten or burned for
cooking and light, while the meat was eaten
by people and dogs. Several thousand whales
are still taken each year, though an equal
number are lost by sinking. T his species is easi-
ly hunted for it frequents shallows and
estuaries to feed and to rub off old layers of
skinongravelbars. Mercury levels in the meat
prohibit marketing in North America.

Iwillnever forgetmy first sighting of these
whales. Flying low over the west coast of Hud-
son Bay in a single-engine Otter bush plane,
I looked out the tiny window to view the
estuary of the Seal River. There, in the
shallows, were about 400 white whales, scat-
tered singly or in small groups like grains of
rice against the muddy shallow bottomofthe
Bay. I could pick out the small gray babies
swimming alongside their mothers. Our
research team, sitting here and there among
the gas cans, food boxes, and equipment, burst
forth with whoops and a flurry of picture-
taking at such a magnificent sight.

On several occasions since then, we have
viewed these gentle sea mammals at close
range while we weredrifting in the current at
the mouth of the Churchill River on Hudson
Bay. At any one time we could see dozens of
white backsarching out ofthe choppy water.

AVHITE WHALE
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By positioning ourselves in the way of a
feeding pod, the whales surfaced all around
us, blasting breaths of air. It became quite a
challenge to focus the cameras on the spot
where we thought each whale would surface
again. Sometimes the white torpedoes pass-
ed rightunder our small craft. [ recall vividly
ababy whale surfacing forairabout 10m(32.8
ft)away and looking astonished at our sudden
appearance. It whistled in surprise and quickly
disappeared in the icy dark depths.

The white whale story was based on an ac-
tual incident at Churchill. Iremember feeling
sorry forthe captured young whale asIobserv-
ed it cruising endlessly around in its tank. I
heard later that this individual and several
othersmade the trip to Sea World in San Diego.
Many years passed before I had the opportu-
nity to visit thisaquarium. There, only ameter
(yard) away behind the glass, was a white
whale about the right size of my old friend.
The creature stayed close by, observing me
watching it, and making a most remarkable
variety of “expressions’’ with its flexible head
and neck. I finally departed, thankful that this
arctic visitor was being cared for so well.

ORCA/KILLER WHALE
Scientific name Orcinus orca
Family Dolphins (Delphinidae)
Order Toothed Whales (Odontoceti)
Totallength males 8 m, maximumof 10 m
(26.3 ft, maximum 32.8 ft);
females 7 m, maximum 9 m
(23 ft, maximum 29.6 ft)
Weight 6 t, maximum 9 t
(6.6 tons, maximum 9.9 tons);
4 t, maximum 6 t
(4.4 tons, maximum 6.6 tons)
Color The colorand pattern of this species
aredistinctive. [tisshiny and black above, with
white extending from the chin and belly to 3

Continwed on .24
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White Whale/Beluga

In the northern part of the bay, sea currents and tidal
forces had kept a long narrow lead of water open in
the ice sheet all winter long. Narwhals and white
whales were attracted to this breathing hole from
great distances, as such openings in the ice were few
and far between. The whales dove repeatedly to
chase fish, while others grubbed in the muddy
bottom for worms. As the ice melted back into
sculptured icebergs, the white whales joined
additional small herds migrating into the bay and they
all headed southward along the rocky coastline. Four-
meter (13.1-feet) tides, produced by the tugging of the
moon’s gravity, left twelve-kilometer (7.5-mile)}wide
flats of mud and rock exposed several times each day.
While feeding for char along the shore and estuaries
of rivers, the whales had to be careful they were not
left stranded when the tide ran out to sea. Marauding
polar bears would quickly take advantage of such a
situation. The usually peaceful world of the shallow
sea was alive with a myriad of sounds — whistles of
whales calling to each other and locating food, and
moans and thuds as ice masses the size of a house
ground over the rocks and collided with each other.
Dozens of char flashed their silvery sides as they
dashed behind a large gray boulder. Through the clear
water appeared a subadult white whale in hot pursuit.
Exhibiting surprising agility the whale followed the
school’s every sharp turn and sprint until the fish
began to tire. With a rapid series of up-and-down
strokes of its tail flukes, the whale overtook the
school. Then, with a quick sideways lunge of its
flexible neck, the whale caught a good-sized char in
its jaws, the numerous peg-like teeth preventing its
escape and then crunching through the soft flesh.
Slowing to cruising speed, the white predator jostled
the fish in 2 head-on position and swallowed it
whole. The whale arched upward toward the surface
for air, tumbling transluscent fish scales in its wake.

As the whale continued on its way through some
twisted ribbons of kelp, it detected a harsh whirring
sound that grew increasingly louder until it began to
cause the animal pain. Suddenly the intensity
dropped off, and looking up, the whale saw a boat
passing slowly overhead. The herd squealed a
warning and glided away, but the whales were no
match for the screaming engines that roared around
them. Two boats succeeded in rounding part of the
herd into the shallows, where the white backs were
forced clear of the water. Men jumped overboard,
grabbed onto the thrashing subadult whale, and tied
several strong ropes around its body. The other
whales heard its distress call but were powerless to
help, and they fled to deeper water. The men towed
the whale away to a nearby port where the captive
animal was carried on a stretcher to a large pool.
Around and around it swam, its fearful-looking eyes
scanning the many interested onlookers. Repeatedly
it called for help from its herd-members but there was
none to hear.

Two days later the whale was hoisted onto a
special supporting structure and into a plane. In ten
hours the white whale was released into its new
home at an aquarium. Within weeks it lost its fear of
the people who fed and trained it, and it soon
learned to perform and enjoy tricks, much to the
amusement of thousands of visitors. The white
whale’s constant “‘smile,” friendly nature, and
intelligence gave all observers a2 new appreciation of
sea mammals.
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Orca/Killer Whale And Harbour Seal

On a windless evening at high tide, a number of
harbor seals were sleepily basking on ice floes, while
out of sight below the surface others twisted
gracefully through the water, snapping up big
shrimps in their dog-like jaws. The peaceful scene
glowed yellow in the light of the setting sun, giving
no indication of the violent events that were about to
take place. Farther along the coast a ten-meter
(32.8-foot)-long, black shadow cruised under the
icebergs, forcing its massive frame through the frigid
water. The “wolf of the sea” — a giant, male killer
whale — was on the hunt. A few hundred fish and
squid were not enough to satisfy his enormous
appetite. Every five minutes or so the whale rose to
blow out stale air and take in fresh air through the
single nostril situated on top of his head. Although
still some distance away, a number of the seals caught
sight of the whale’s black dorsal fin sailing across the
surface. As the two-meter (6.6 foot)-high structure
approached, the seals instinctively realized they were
in trouble. Of all creatures of the world’s seas and
shores, the killer whale is the most dreaded. No
animal is safe from attack, particularly when a pack
of killer whales appears on the scene.

The seals panicked and shot off like rockets,
hoping to out-distance the oncoming whale. Rapid up
and down strokes of the powerful il flukes
propelled the whale’s huge body to a speed of fifty-
five kilometers (34.2 miles) per hour, which soon
brought it into close range. Darting left and right the
seals then tried to dodge the whale, but he was too
swift. With a lightning-fast motion he crunched
down on one seal with his sharp, interlocking teeth
and released it. Without losing the momentum of his
charge he flipped another seal completely out of the
water with his nose and knocked it unconscious with
a tremendous smash of his broad tail. Then he flipped
the heavy body of the seal two meters (6.6 feet) into
the air with his jaws and deftly caught it again.

For the next twenty minutes the whale bit and
tore the seal carcasses into large chunks and
swallowed them whole. Then his large shiny black
head rose slowly straight up into the air, exposing the
flippers, and the hunter looked around for other
seals, several of which had taken refuge on a pan of
ice. He made his way over to the ice without
surfacing and began cruising around in circles. His
beeping calls told him that no seals had dared re-enter
the water. After ten minutes he began to tire of this

waiting strategy. Without surfacing for air the whale
dove down into the murky depths. Just when the
seals thought the terrifying creature had left, he came
charging upward at incredible speed, throwing his
heavy body against the ice pan. The impact snapped
a section of ice and knocked a seal into the water. In a
flash the seal raced towards land — the only avenue
left to flee. The whale recovered his balance and with
echolocating beeps, quickly determined where the
seal was heading. About fifty meters (164 feet) off
shore the whale pulled up alongside the seal and cut
off its path of escape. Each time the exhausted seal
tried a new direction of retreat, the whale blocked its
way. As if playing a game, the killer whale took its
time circling and sizing up its prey. The seal just
bobbed in the whirlpool, its nostrils flaring widely
for air, its panic-stricken, glazed eyes staring at the
whale’s black dorsal fin slicing the surface like a knife.

An excruciatingly slow minute passed and still no
attack. Meanwhile the waves had pushed the two
mammals still closer to land, which gave the seal
courage to try for the rocks one more time. Leaping
out of the water past the whale’s tail flukes, the seal
literally flew through the air, and on reaching the
shallows it hunched along as fast as it could over the
rocks. The black and white rubbery body of the
whale came crashing through the waves, and
reaching right up on dry land its jaws snapped shut
on the seal’s hind flipper. Half out of the water, the
whale attempted to refloat its chest by arching its
back. Rolling back and forth for fifteen seconds, the
stranded whale finally eased off the algae-covered
rocks with the aid of a big wave. The squirming seal
secure in its jaws, the hunter slid silently backwards
underwater, leaving only the excited gulls as
witnesses to the grim scene.
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KILLER WHALE continued from p.19

lobes which spread beneath and onto the sides
ofthe tail region. A spindle-shaped patch also
occursbehind each eye. The underside of the
tail flukesis white and agray saddle is present
behind the high dorsal fin. It hasbeen reported
that each individual whale can be identified
by its characteristic eye patch, gray saddle, and
dorsal fin.

Distribution and Status This species is
probably the most widely distributed marine
mammal in the world and may appear in any
ocean; on occasion itswims farup rivers. The
main populations (and perhapsthese remain
separate)are found in the northwest Atlantic
(near Iceland), northeast Pacific (Vancouver
to Alaska), southwest Atlantic (Argentina),
tropical eastern Pacific (Mexico), and Antarctic
waters. Killer whales are year-round residents
insome areas and migratory in others, depen-
ding on the movements of prey and ice con-
ditions. They generally prefer cool coastal
waters but occasionally appear in deep waters
over 780 km (435 mi) out to sea. The species
isstillcommon but has declined from hunting,.
Over 1,000 were taken in 1979 by the Soviet
whaling fleet.

Food Killer whales eat almost any sea
creature they come across, including seals,
walrus, polar bears, ducks, penguins, fish
(such as salmon, herring, and shark), squid,
and occasionally the larger whales (white,
gray, humpback, sei, minke, and even the blue
whale). They usually hunt in family groups
along the continental shelves where food is
mostabundant. The whale’s 50 orso peg-like
teeth are used to grasp slippery prey, or tobite
out mouthfuls of flesh from large animals.
Whether attacking fish, seals, ora whale, killer
whales demonstrate cooperative hunting
strategies.

Reproduction and Growth Killer whales
have arelatively low reproductive rate related
to a low death rate, since no other creatures
but people regularly prey on them. Some ac-
counts state May to July as the mating season,
while othersnote September (in the Northern
Hemisphere). The courting couple break
from the surface in graceful arcs, roll over, and
smack the water with their fins. The bull in-
serts his long penis in the female’s slit while
he floats belly-up beneath her. A single calf

(rarely twins)is born 16 monthslater (general-
ly in the autumn), measuring 2.5 m(8.2 ft)in
length and weighing 180 kg (396.8 Ib). Wean-
ing occurs at about 2 years of age, but the calf
generally stays close to the female until she
givesbirth again, perhapsa decade later. Adults
become sexually mature around 16 years old
when they are about 5 m (16.4 ft) long.
Estimates of longevity are from 50 yearstoa
century.

Remarks This legendary sea mammalis a
stocky, blunt-nosed member of the dolphin
family and not actually a whale. The flippers
are relatively large and the tall dorsal fin is
erect, pointed, and up to 2 m (6.6 ft) long in
males, shorter and curved backwards in
females. Thebody is supportedby 52 massive
vertebrae and there are about 44 sharp, curv-
edteeth in the jaws, each about 12 cm (4.7 in)
long but partially covered by the gums. The
upper and lower teeth neatly interlock when
the jaws close. An adultdevoursan average of
45kg (99.2 Ib)offood per day but occasional
gorgings are just amazing — one male was
reported to have 13 porpoises and 15 seals in
its digestive tract at one time,

Recent studies have shown that these
whales live in closed family groups or pods,
generally numbering from 8 to 20 individuals,
but sometimes more. Composed of bulls,
cows, and young, these units travel, hunt, and
play together, seldom spreading out for more
than 2 km (1.2 mi), and communicating with
a complicated language of beeps, chirps,
screams, and whines. A transient whale
sometimes travels with a pod, but this in-
dividualis thoughtnot to be fully accepted by
the group. On rare occasions, and probably
related to an abundant source of food, hun-
dredsoreven 2000 killer whalesmay be seen
together. When migrating, these animals can
easily cover 100 km (62.1 mi)inaday. Normal
cruising speed is 10 to 13 km (6.2 to 8.1 mi)
perhourbutbursts of 55 km (34.2 mi)per hour
are possible. Dives of 300 m (984.3 ft) have
been observed and one individual has been
found entangled in acable atadepth of 1 000
m (3,280.1 ft). The frequency or maximum
limit of such deep divesis unknown,butitap-
pearsthe animal cannothold itsbreath longer
than 21 minutes. Thekiller whale often makes
5shortdivesof 10 to 30 seconds, surfacing to
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breathe in between, then remains below for
about 4 minutes.

Killer whales are subject to predation only
by people, butsurprisingly the species rarely
attacks humans unless provoked. Strandings
are rare occurrences and usually involve a
single male; however, mass strandings have
been reported, such as on Vancouver Island
in 1955. The “demon dolphin' has provento
beahighly intelligent, trainable creature and
has learned fairly complex routines within on-
ly 2 months of capture. Individuals can be gen-
tle and even playful in captivity but they even-
tually succumb to various infections. [ have
observed aboutsix killer whales inanumber
of aquaria and still find it difficult to believe
thatsuch an enormousanimal can propelitself
so fast through the water and hurlitsbulk clear
into the air. The resulting splash always sur-
prises unsuspecting onlookers, and the whale
isnotbeyond spitting amouthfulof water on
a visitor, just for fun.

I'was once senta photograph ofa large killer
whale which had entered Hudson Bay and
then found its way through Chesterfield In-
let to freshwater Baker Lake — an inland
distance of over 250 km (155.3 mi). Such an
occurrence was almost unbelievable, yet there
was the evidence. The local Inuitkilled the un-
fortunate animal, probably in fear for their
safety, but the whale was likely hunting only
fish and harbor seals. As [ added the photo to
my file Isuddenly remembered the tripsLand
several colleagueshad been on in smallmotor
boatsalong the sameshore of the Bay. We had
been so busy watching polar bears and white
whales that we never even thought thatkiller
whales could have been in these waters.

HARBOR SEAL
Scientific name Phoca vitulina
Family Hair Seals (Phocidae)
Order Carnivores (Carnivora)
Total length males 155 cm (61 in);
females 148 cm (58.3 in)

Talllength 108cm(42.5in); 100cm(39.4in)
Weight 87 kg, maximum 170 kg

(191.8 1b, maximum 374.8 Ib);

66 kg, maximum 142 kg

(145.5 Ib, maximum 313.1 Ib)
Color Thecolorand pattern of harbor seals
are remakably variable, ranging from grayish-
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white to dark brown. The underside is much
lighter than above, and both areas are heavily
marked with rings, spots, and streaks. The
larga pup is white while the harbor seal pup
is colored like the adult, its white “lanugo™
coat being shed before birth.

Distribution and Status The harbor seal
has one of the largest distributions of any seal,
including both temperate and arctic waters.
In the North Atlantic, itis found from Portugal
north to the Barents Sea (Soviet Union), the
islands of Iceland and Spitsbergen, southern
Greenland, around Baffin Island and into Hud-
son Bay, and as far south along the east coast
as Florida. In the west, itoccurs in the Beaufort
Sea (Canada), Chukchi Sea (Alaska and
Siberia}, and south along the Pacific coastsand
islands to Baja California, Japan, and China.
Geographic variation in this widespread seal
has led to the naming of several species and
subspecies. Recentevidence suggests that the
western populations (except those of the Aleu-
tians and west coast of North America)are a
distinct species called the larga seal (Phoca
largha).

The harbor seal lives year-round along
marine coastlines, tidal flats, estuaries, and
swift-flowing rivers, and hauls out onice floes,
rocks, islands, and reefs. The larga seal, in par-
ticular, migrates offshore in theautumn to live
along the pack ice and floes for the winter. Har-
bor seals frequently move up rivers to lakes
where they may stay or return to the sea; for
example, along the eastern and western coasts
of Hudson Bay, the Columbia River (290 km
or 180.2 miinland), and the American River
near San Francisco (210 km or 130.5 mi).

The world population of harbor seals has
been estimated at nearly onemillion, overhalf
of which are larga seals. Hunting, pollution,
and disturbance have caused declines in cer-
tain areas such as eastern Canadian and
Washington coasts. There are five other close
relatives — the ribbon seal (Phoca fasciata)
which lives along the pack ice from Alaska to
Japan; ringed seal (Phoca bispida) of Arctic
waters; harp seal (Phoca groenlandica)in Baf-
finand Hudson Bays, south toNova Scotia and
east to northwestern Siberia; Caspian seal

(Phoca caspica) of the Caspian Sea; and the
Baikal seal(Phoca sibirica)found in deep Lake
Baikal in the south-central region ofthe Soviet
Union.

Food Fish make up thebulk of the seal's diet;
smaller fish are eaten whole while underwater,
while larger ones are taken to the surface and
bitten into pieces (heads discarded). Particular
species include hake, mackerel, cod, capelin,
and smelt. Many of its favorite fishes, like
salmon and herring, are commercially impor-
tant, and so the seal comes into conflict with
local fisheries. This seal is also the final host
ofa roundworm which also infects the fish,
thereby reducing its value forhuman markets.
In addition to fish the harbor seal devours
squid, octopus, clams, crayfish, crabs, and
shrimp-like crustaceans, the latter being im-
portant food for newly weaned pups. Sea
water is only ingested accidently and the
animal obtains fresh water mostly from its
food.

Reproduction and Growth While males
are ready to mate from March to November,
females come into heat from one to 9 weeks
following nursing of the previouspup. The ex-
act time of mating varies considerably accor-
ding to location and is likely timed to max-
imize the survival ofthe young. No haremsare
formed and each seal may mate a number of
times, usually from late July to September. The
pair engage in active foreplay such as rolling
and jumping out ofthe water, and the female
oftenbites the male’s neck and shoulders, leav-
ing himbleeding. The embryo ceases develop-
ment for 1.5 to 3 months. After a gestation
period of about 10 months, the single pup
(rarely twins) is born on shore, generally in
May to July, but from February to September
at extreme localities; for example the larga
seals give birth from February to April.

The pup weighs about 11 kg (24.3 Ib) and
loses its soft silvery coat before birth (harbor
seal) or soon after (larga seal), revealing a
shorter and spotted coat. At first the pup can
only float in the shallows, often whimpering
loudly forits mother, butafter one week it can
dive and crawlashore. Themothersucklesthe
pup either onshore or in the water, and is so
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devoted to its care that she will carry it to safety
on her back or dive with the pup in her teeth
ifdanger threatens. The two are quite playful.
The pup nurses for about one month, then
begins to feed on small crustaceans. Males
becomesexually mature at 3 to 6 years, females
at 2 to 5 years. Males continue growing until
10 years old, females about 7. Around 88 per-
cent of females give birth each year. The life
span in captivity is 33 years, though probably
few survive to this age under natural condi-
tions. Caspian seals are reported to have liv-
ed up to 50 years in the wild.

Remarks Theseal'sfurisstiffand only one
cm (0.4 in) long, with an even shorter under-
fur. Insulation from the cold is achieved main-
ly by the thick blubber. The skin and ex-
tremities are allowed to coolin frigid weather,
thereby conserving heatdeep within the body.
At over 30°C (86°F), the animal begins to
overheat, and if it cannot find a cooler site,
blood vessels expand in the skin and flippers
whichhelpsrid thebody ofexcessheat. These
seals are not very vocalbut do make grunts and
growlsto express theirmoods. They may use
aclicking sound to assist in locating prey while
underwater, where they hearaboutaswellas
humansin air. Seals have been known to dive
todepthsof 300 m (984.3 ft)and to distances
up to 400 m(1,312.3 ft). They exhale before
diving and continue to blow out bubbles as the
tiny sacs or alveoli in their lungs collapse
under the pressure. They can hold their breath
for up to 23 minutes but most dives are only
6 minutes induration. When diving, the heart
slowsfrom 85 to 15 beats per minute and blood
isshunted to the vital organs such as the heart,
brain, lungs, and kidneys. The muscles are able
to continue working because of the high con-
centration of myoglobin (an oxygen-binding
protein) in the blood. Harbor seals spend
aboutan equal amount of time in water as on
land, and when hauling-out grounds are not
conveniently nearby, they sleep on the sea bot-
tom, rising to breathe every sixminutesor so.
Their main predators are humans, killer
whales, and polarbears. The animal provides
the Inuit with food, clothing, fuel, and
materials for household articles.
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Bowhead Whale and Narwhal

Two Inuit children were jumping from rock to rock
along the shore, oblivious of the fog rolling in off the
sea. Suddenly the laughter stopped as they spotted
something white in the gray water. Afraid it might be
a polar bear they were about to run home when they
realized it was a herd of whales. “Tugalik, tugalik”
they shouted, following the grayish-white narwhals
as they passed by. Every forty seconds or so, the nine
whales surfaced together to breathe, emitting whistle-
like blows of air. A magnificent large male showed off
its long spiraled tusk above the dark water. Below,
some whales were chasing polar cod, while others
routed on the bottom for flatfish. The bull ripped
through the sediment with its worn tusk, stirring up
the mud and hopefully something to eat. Gliding past
the excited children on shore, the narwhals
continued on their southward migration.

Several kilometers (miles) away, a massive shape
rose slowly out of the choppy sea, its black color
contrasting with the white icebergs. A double spray
shot up suddenly above the bowhead whale’s head
and hung there in the fog for some time. Cruising for
fifteen minutes with its arched mouth open, long
rows of baleen plates swept quantities of plankton
from the water like an enormous broom. The huge
whale hugged the edge of the ice pan and drifted off
to sleep again.

Over the next few days the air grew so cold that
wisps of water vapor began to escape from the sea’s
surface. The herd of narwhals encountered several
noisy ships and the shy animals retreated from their
traditional course. The next evening a north wind
blew the ice toward shore, cutting off their route.
They became trapped in an ever-shrinking circle of
ice. A week passed before the bull narwhal decided to
leave the herd in the hope of locating open water. For
half an hour it swam under the ice before hearing a
familiar sound. It had found the bowhead, also
distressed at being caught by the ice.

The whales’ prison was a one-hundred-and-fifty-
by-eighty meter (492 by 262 feet)-stretch of water
kept open by strong offshore currents. The bowhead
swam back and forth, sometimes leaping completely
into the air before landing with a tremendous splash.
The narwhal followed like a puppy, keeping up a
constant chatter of whines and clicks. There was little
food here for the bowhead, but it didn’t need to eat,
for it had grown fat from feeding all summer.

The narwhal devoured an occasional fish that
wandered by.

The two whales continued the same dull routine
through the long dark arctic winter. Then one day in
early spring, a strange sound reached their sensitive
ears through the water. They poked their heads
inquisitively above the surface into the sunlight and
their tiny eyes spotted an Inuit hunter approaching
with his dog team. The father of the two children
walked over on the crunchy snow and stood at the
edge of the ice, watching as the whales retreated to
the opposite side. He would need help to kill and
retrieve the narwhal, and he thought how much meat
and muktuk the bowhead would provide for his
village if the men could return in their boats in a few
days.

Several days later six men crept up on the channel
from different directions, hoping to shoot and then
harpoon the narwhal before it could sink. As the
narwhal rose slightly out of the water to breathe, rifle
shots shattered the still air and resounded
underwater. The terrified whales swam under the ice
at full speed, right under the father’s feet. With the
greenish light from the channel growing ever fainter,
the whales soared away into the darkness. Twenty
minutes, then half an hour passed, as the two animals
frantically scanned the sculptured roof of ice with
their powerful sound waves. They began to weaken
from lack of oxygen in their muscles, but they
persevered together. Finally, in danger of suffocating,
the bowhead swerved upward and sent its massive
bulk crashing headfirst into the ice pack. Triangular
plates of rotting ice, one meter (3.3 feet) thick, lifted
and fell backwards as the black snout and white chin
emerged into the fresh air. After recovering from the
tremendous concussion and breathing their fill of air,
the two companions continued their battle for
survival. This time the narwhal located the edge of
the pack ice, and the two sea mammals seemed to
express relief from their long ordeal with several
spectacular leaps and splashes amid the hovering
gulls and terns.
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BOWHEAD WHALE

Scientific name Balaena mysticetus
Family Right Whales (Balaenidae)
Order Baleen Whales (Mysticeti)

Total length 15 m, maximum 20 m
(49 ft, maximum 66 ft)
Weight 90 t, maximum 110 t

{99 tons, maximum 121 tons)
Color The bowhead is black except for a
creamy-white chin (sometimes with a neck-
lace of black spots), and occasionally gray
is present on the tail, flippers, upper lip, and
eyelids.
Distribution and Status The bowhead is
awhale ofthe arctic and subarctic seas, cling-
ing to shallow shorelines or the edge of ice
floesoverdeeper water. Its former range may
have been continuous from the East Siberian
Seacast through Alaskan and Canadian waters
to the Barents Sea of western Soviet Union. It
regularly ventured as far south as central Hud-
son Bay and the Gulf of St. Lawrence. There
are now 4 remnant populations, the largest oc-
curring in the Beaufort Sea (in summer) and
Bering Sea (in winter). Another inhabits the
Sea of Okhotsk north of Japan, and the third
in Baffin Bay (in summer) and Labrador Sea
(winter). Small numbers still live in the once-
great breeding grounds between Greenland
and the Barents Sea.
Food Otherthanan occasional fish, marine
worm, and mollusc scooped from the seabot-
tom, the bowhead concentrates its feeding on
microscopic crustaceans, mainly copepods,
which swarm in surface waters during the
summer. When the open-mouthed whale col-
lects a sufficient weight of the organisms
among itsbaleen fibers, the greatarched jaws
close and the tongue wipes the meal into the
esophagus. About 700 baleen plates attach to
the upper jaw and are the longest ofany whale,
averaging 3 m (9 ft) but sometimes reaching
4.5m(15 ft). Cruising at 6 km (3.7 mi) per hour,
the animalcan collect 100 kg (220 Ib)of food
in a hour.
Reproduction and Growth Mating is
believed to occur in Apriland May during the
spring migration northward. Courting lasts
for hours and involves much rolling and
twisting of their great tadpole-like bodies. The
pair couples belly to belly horizontally, or
while treading vertically, their heads
sometimes rising out of the water. After 12
months development, a calf (rarely twins) is
born measuring 4 m (13 ft) long. The young
is weaned by one year, at which time it has
doubled in length. Females become sexually
mature at alength of 12 m(39 ft)and reproduce
once every 2 years.
Remarks Bowheads and other whales are
descended from land animals, and although
highly evolved foratotally marine existence,
they still retain some vestiges of their ter-
restrial ancestors. For example, small rem-
nants of hind limbs and the pelvic girdle lie
inthemuscle of the il region, unattached to
the skeleton. Also, the lips and snouthave rows
of short white bristles of hair. This whale has
an enormous head (up to 40 percent of the
body length)and the first 7 vertebrae are join-
edintoasingle rod to help support the weight
and movement of the high arched jaws. The
brain is tiny for such a large creature and
weighs only 3 kg (6.6 Ib), while one testicle
alone may weigh 50 kg (110 Ib).

Intensive hunting as early as the 12th Cin
Europe and during the 18th C in North
America depleted these slow-swimming and
valuable whales to alarmingly low numbers.

There may not be more than 3,000 left, even
though only Inuithunters havebeen allowed
to hunt them since 1935,

NARWHAL
Scientific name Monodon monoceras
Family White Whale and Narwhal
(Monodontidae)
Order Toothed Whales (Odontoceti)
Total length males 5 m, maximum 6.2 m
(16.4 ft, maximum 20.3 ft);
females 4 m, maximum5.1m
(13.1 ft, maximum 16.7 ft)
1.6 t, maximum 1.8t
(1.8 tons, maximum 2 tons);
1t(l.1 tons)
Color Acalfnarwhalis adark blue-gray and
becomes lighter as it grows older. Adults are
pale gray or white below and heavily marked
with gray blotches on the upper side, par-
ticularly dark on the head. Old narwhals are
almost white.
Distribution and Status The narwhal is
the northern-most cetacean (whales and
dolphins}), spending much of its life near the
ice pack, whether in deep water or in fiords
and bays. It avoids extensive shallow waters
such as those around Alaska and adjacent
Canada. Traditional migration routes exist
which are timed by ice conditions in spring
and autumn. Distribution may once have been
continuous around the Arctic Circle, but the
whale is now absent from many seas. The main
population (over 10,000)occurs in the eastern
Canadian arctic, especially in Baffin Bay. The
world population is estimated atover 22,500.
Occasionally one shows up in the waters off
Alaska. Southern records have been noted at
Newfoundland, England, Holland, West Ger-
many, and Japan. For a period following the
Ice Age, this species lived in the Gulf of St.
Lawrence.
Food Thedietconsistsoffish (particularly
polar cod, halibut, flounder, skate, and
sculpins), squid, octopus, molluscs, and
shrimps. These animals are crushed by the
jaws and swallowed whole, since the narwhal
has no functional teeth.
Reproduction and Growth Mating takes
place in early April, and following the
unusually long growing period of 14.5
months, a single (twins are rare) 80-kg (176-1b),
1.5-m (5-ft) calf is born, generally in June or
July. The nursing period lastsup to 20 months.
Narwhals produce young no more frequent-
ly than every third year. Sexual maturity is
thought to occurfrom4 to 7 years for females,
8109 for males. The maximum life span is40
years.
Remarks Narwhalsare socialanimals, often
traveling in groups of 6 to 20 with a bull in
charge. Several thousand have been reported
togetherduring migration. Females and young
enter fiords and come closer to shore than
adult males. This species with its up-turned
mouth seems to display a perpetual smile, and
often swims on its side or upside-down. ltcan
dive to depths0f 366 m(1,200 ft). There isonly
one pair of teeth in the upper jaw — both im-
bedded in the gums of the female, but in the
male the left one grows through the lip into
a2-t0 3-m(6.6-to 9.8-ft)long, right-spiraling
tusk. Occasionally 2 tusks appear in the male,
and one or 2 in the female. The tusk cannot
be referred to as canine or incisor; it consists
ofdentine covered with alayer of cement, but
no enamel. The function of thisunusual tooth
is not known with certainty, butfighting, cour-
ting, feeding on the seabottom, radiating ex-
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cess body heat, and even echolocation have
been suggested. It is probably a “‘secondary
sex characteristic” used in establishing
dominance rank, and in jousts during the
mating season. Broken tusksandscars onthe
heads of males are common.

Narwhals have long played an important
role in the life of the Inuit. The whales are shot
and harpooned in open water or when trap-
ped in the ice. Over 1,000 were killed in just
2leadsin one year (1915) off Greenland. Nar-
whals are still hunted under quota by native
people, particularly for the ivory tusk, but
more than half of the animals killed sink and
are lost. There is still concern that kill rates are
higher than reproductive rates, and water
pollution from northern development may
become a serious problem and affect their
numbers in the future. Other causes of mor-
tality are predation by the killer whale,
Greenlandshark, polarbear,and walrus, and
suffocation when accidently trapped or
stranded. Although narwhals can break
through 18 cm (7 in) of ice with their heads
(and sometimes several individuals cooperate
in doing so), they cannot always extricate
themselves from some ice conditions. Asthe
breathing hole shrinks in size, the stronger
whales push aside the weaker ones. Narw hals
have never survived for long in aquariums,
unlike their close relative the white whale or
beluga.

RINGED SEAL
Scientific name Pusa hispida
Family Hair Seals (Phocidae)
Order Carnivores (Carnivora)
Total length 136 cm (53.5 in)
Weight 90 kg, maximum 101 kg

(198 Ib, maximum 223 Ib)
Color This seal’s coat is brownish-black on
the back, broken by white rings with black
centers. The underside is creamy-yellow with
black spots. The pup’s coat is soft and white.
DistributionandStatus Theringed sealin-
habits the land-locked ice and offshore ice
floes in the polar regions of North America,
Europe, and Asia. It also extends into the ad-
joining seas of Japan, Okhotsk,and Baltic, as
wellas several inland lakes in Finland and the
Soviet Union. In North America it reaches as
far south as James Bay and Newfoundland.
This is the most abundant arctic seal, with
estimates as high as 7 million.
Food Shrimps, crabsandothercrustaceans,
and fish, such aspolar cod, capelin, sand lance,
and smelt, are favorite foods. The seals slow
their food consumption in early spring and eat
nothing from June to early July — the
reproductive and molting periods. They
spend the time basking on the ice.
Reproduction and Growth Males are
ready to breed from March to May, during
which period they smell strongly of musk.
They mate with one ormore females while the
latter are still nursing last year's pups. The em-
bryo enters a resting stage until August, and
the pup is born the following March or April
(total development period of 11 months). Nur-
sing continues for 4 to 6 weeks, often ter-
minating when the den collapses during the
break up ofthe ice. Females become sexually
mature at 6 1o 8 years, males 7 to 9. This species
has survived in captivity for 15 years, but a
much longer life span is probable, perhaps up
to 50 years.
Remarks This smallest North American
seal is so streamlined in body design that it
slips through the water with a minimum of



resistance. Ithasbeen known to dive as deep
as 100 m (328 ft). and can hold its breath for
over 20 minutes while swimming strenuous-
ly. The furred hind Aippers face back ward and
provide propulsion in water and on land,
where the animal hunches along, caterpillar-
likee. Insulation against the arctic cold is achiev-
ed more through the thick layer of blubber
than by the fur coat. In late autumn, blubber
may account for up w 40 percent of the
animal’s weight, which reduces to under 25
percent by spring. The large cyes are able 1o
adapt 1o both low and high light densities in
bothair and water. Eyesight is imporant in fin-
ding landmarks while migrating, avoiding
predators, and searching for food in the up-
per sea levels and on the bottom. The senses
ofsmelland hearing are also well developed.
On land, the ringed seal communicates by
whining, moaning, and growling, while high-
and low-pitched barks, as well as yelps and
chirps have been recorded underwater. The
seals often slap their flippers on the surface

ofthe water when approached, perhaps war-
ning other seals in the area.

Although sometimes seen in loose groups,
the ringed seal is mainly solitary. This habit,
and its often inaccessible haunts along the
pack ice, have protected the specics from the
overexploitation suffered by many of its
relatives, In fact, itsnumbers atpresent are pro-
bably close to original levels. Its main
predatorsare polarbear, killer whale, and the
Inuit, with walrusand arctic fox mking an oc-
casional pup. This seal has tradivionally been
a mainstay of the Inuit economy, providing
food, clothing, fuel, leather, and other
necessities. A potential threat to the ringed seal
is oil spillage from tankers and drill sites.
Floating oil damages the seal’s eyes and
kidneys, reduces the insulation of its fur
{especially importantin the pup), and poisons
and reduces its living food resources in the sea,

On a recent trip to Hudson Bay, our ficld
crew attempied o collect several ringed seals
for specimens. It was not easy to approach

BOWHEAD WHALE .
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them, for these animals are hunted by the
native people and have become wary of ap-
proaching boats. After obtaining the necessary
permits, our plan was to shoot an animal with
a rifle, and then speed over to the carcass so
we could harpoon it before it sank. Bobbing
up and down on the waves in our boat, we
missed the first shot, then kept circling in
hopes of secing another black head poking
above the surface, The mouth of the Churchill
River was alive with hundreds of white whales
surfacing to replenish their air supply, then
disappearing below wo chase fish. Afera chill-
ing half-hour we spotted what seemed like a
bloated carcassofa ringed seal floating in the
water. The rifle was putaway and we prepared
to haul the seal aboard. Suddenly the scals
head popped up in astonishment and quick as
a flash the animal dove underwater! [thad been
sosound aslecp that it hadn't heard the engine
OF voices.

RINGED SEAL

s { 17
I "':".z .:f
-
Y
fud
- /
. P
L2 r *%ﬁ.‘
R 4 J

COLD OCEANS  Ringed Seal 29



Ringed Seal

The short arctic summer ended with a blasting
snowstorm. As the temperature dropped, ice began to
form along the rugged shorelines of islands. The
coming of winter transformed the land into a cold
white desert overnight, yet below the ocean’s surface
little had changed. The ringed seals arched through
the water like torpedoes, gliding long distances with
each flap of the tail and flippers. They were feeding
on large shrimps and small fish such as polar cod.
Because of the plentiful food that abounds in arctic
waters during summer, the seals were fat and sleek.
The thick layer of blubber kept them warm in the
coldest water. Every few minutes a rounded seal head
broke the still surface of the water to breathe. The big
dark and wet eyes looked around through the mist,
before the animal slipped straight down again.

As weeks passed the sea ice spread out from land,
and as it steadily thickened, the seals continually
clawed the ice around their breathing holes to keep
them open, just wide enough to allow the animals to
haul out onto the ice. After several snowstorms, the
drifts covered the holes over, and the seals hollowed
out dens where they could rest out of the water. A
female ringed seal maintained five breathing holes all
winter, most of them along a crack in the ice formed
by the current, Her snow den was three by one meters
(9.8 by 3.3 feet) in size, and in time became coated
with ice on the inside from frozen condensation. All
winter she lived alone in a world of darkness, for the
dim light of the short arctic days could not penetrate
the deep layer of snow and ice. In April she gave birth
to a single white-haired pup within the den. Though
the water below and the air above the den could have
frozen the unprotected young, the air within the den
was relatively warm from the mother’s body heat.

The female no longer ate, and she spent most of the
time nursing and sleeping beside the pup. The pup’s
fluffy fur began to fall out in only two weeks, and by
six weeks it was completely replaced by a new coat —
dark gray on the back and silver on the belly, with
traces of the rings so typical of its mother.

As time passed, the pup created tunnels in the
snow by scratching with the claws of its foreflippers.
The smell of seal from the den carried for great
distances in the crisp, clean arctic air, and eventually
reached the keen nostrils of a large polar bear.
Hunting seals was its favorite pastime, and within
minutes it strode up to the roof of the den. The broad
black nose thrust its way into the snow with a snort,
as the bear prepared for an ambush. A powerful blow
by the forelimbs broke through the ceiling and the
two seals awoke in a fright. Brilliant sunlight
streamed into the den. As the bear charged with its
great mouth open, the mother seal managed to push
her pup into the plunge hole, and she followed, but
not before the bear’s teeth tore open the web of her
hind flipper. The bear stared down at the dark water,
hoping the seals would have to return to breathe, but
they were already nearing another hole a safe
distance away.
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Walrus

It was unusually warm for a summer day in the arctic.
Though the herd of about one hundred walruses took
advantage of the slight sea breezes by hauling out on
the rocky peninsula, the heat was causing them
problems. The huge creatures lay on their backs like
grotesque sunbathers, tusks up, waving their flippers
as fans, but this did little to cool the tempers of those
underneath who were being squashed or poked.
During the day the herd usually slept peacefully,
snoring loudly and using each other as pillows. Only
a few sentries remained on the alert. But today they
were all awake with roaring bellows and restless kin
turning over, fighting, and taking to the water to cool
off. Their brown skin turned pink as the blood
vessels in their skin dilated to cool their massive
bodies. Patches of smeared blood from tusk wounds
stained the chests of 2a number of bulls. Until recently,
land-locked ice and huge plates of sea ice provided
easily accessible refrigerated beds to rest on, but
spring break-up forced the herd to land.

One sentry let loose a loud whistling alarm call,
and a hundred hunching hulks lunged for the sea,
tripping and stumbling over each other. The water
churned for several minutes before all of them made
it safely. Treading water, the animals extended their
round heads as high as possible and looked fearfully
around, trying unsuccessfully to determine the cause
of their retreat. In an hour most of them were back
on their rookery, dozing again.

One cow chose to join a bull on a nearby cake of
ice, and by hooking her tusks on the slippery surface
and thrusting with flippers and hindquarters, she
managed to ease her bulk onto the white platform. In
spite of her weighing over three-quarters of a tonne
(0.8 ton), she was dwarfed by the impressive bull
who stared down at her with his bloodshot eyes.
They tolerated each other for a few minutes, then the
cow seemed to decide it was time to depart. Their
raft was drifting too far away from the herd in any
case. Poised on the edge of the ice, the cow’s weight
tipped the pan slightly, causing the bull to lurch ina
most undignified manner. She chest-flopped into the
sea, leaving the bull snorting with head held aloft,
impatient to be left alone again.

The cow now headed out offshore to the clam
beds. Inhaling a deep breath and expelling it, the
walrus dove downward. Powered by strokes of the
foreflippers, and steering with the hind flippers, her
brown form glided straight downward. The
increasing water pressure collapsed the animal’s
flexible chest wall and lungs, while oxygen-rich
blood shifted from the muscles to the brain and heart.
The pupils of her eyes opened widely, allowing her to
see in the fading light. The walrus finally reached the
dark bottom at a depth of eighty meters (263 feet),
and occasionally pulling forward with the tusks she
began to poke among the rocks and mud with her
whiskered snout. A dozen clams were quickly
uprooted and the walrus then used her front flippers
to gather the clams into a pile. Taking several in her
mouth at a time, she bit down and sucked out the soft
feet and siphons of the clams, swallowed them
whole, and then spit out the shells. Having eaten the
parts of about forty clams in eight minutes, the
walrus headed to the surface for air. Again and again
she returned to the depths until her belly was full
with forty-five kilograms (100 pounds) of flesh from
about three thousand clams. She had also swallowed
some sand, rocks, and pieces of shell. Twisting
leisurely as she rose from the dark depths the walrus
was a picture of grace, such a contrast to her awkward
movements on land. In no hurry to return to the
grumpy horde on shore, she inflated the spacious air
sacs in her neck and floated off to sleep.
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WALRUS
Scientific name Odobenus rosmarus
Family Walrus (Odobenidae)
Order Carnivores (Carnivora)
Total length males 3.5 m (11.5 ft);
females 3 m (9.8 ft)
1 200 kg, maximum 1 600 kg
(2,646 Ib, maximum 3,527 Ib);
850 kg (1,874 1b)
Color The new-grown hair issilver colored
but it soon turns to a reddish-brown similar
to the color of the folded, bumpy, and scar-
red skin which shows through the sparse coat.
When cold, the walrus’ skin becomes pale due
tothe constrictionofblood vesselsin the skin.
However, when overheated, the animal turns
aremarkable pink color as the capillaries ex-
pand within the skin to assistin heat loss. Pups
are a slate gray.
Distribution and Status  The walrus is
found along the pack ice and arctic coasts
where clamsare abundant on the continental
shelves, generally in waters less than 18 m (GO
ft)deep. Many herds migrate north and south
each year, following the ice. Several centuries
of persecutionhave destroyed many southern
populations. In the 16th and 17th centuries
huge colonies were found as far south as Sable
Island off Nova Scotia and the Magdalen
Islands in the Gulf of St. Lawrence. Some in-
dividuals were even reported to have reach-
ed New York City and Massachusetts. During
the Pleistocene lIce Age, walruses extended
south to California, North Carolina, and
France. There are presently 4 main isolated
groups, occurring fromeast Greenland to the
Kara Sea of western Soviet Union (about
2,000); eastern Canadian Arctic and Hudson
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Bay to west Greenland (about 10,000); the
Chukchi and Bering seas of Alaska (about
3,000); and the Laptev Sea of eastern Soviet
Union (about 140,000).

Food Walrusesdepend mainly onclams,but
also eat crabs, sea cucumbers, fish, and occa-
sionally seals, though it is not known how fre-
quently sealsare killed by walrus. The animals
fast during the spring breeding season, and
males continue to eat little in the summer.
Reproductionand Growth Unlike many
other seals that haul out on shore in packed
herds, the walrusis not territorialand does not
formaharem during the breeding season. The
bulls mate with the cows from December to
March, butembryos cease todevelop atanear-
ly stage and resume growth in May. The calf
(twinsare rare) isborn the following May and
weighs up 1o 68 kg (150 Ib). It is nursed from
the mother's4 mammae and closely protected
for 2 years. If danger threatens, the calf clings
to the mother’s neck and is enveloped in her
front flippers. In the sea she may carry thecalf
on her back. Males become sexually mature
at 6 years of age, females at 4. Walruses may
live to 20 or 30 years in the wild and 40 years
in captivity. Agc isdetermined by the ringsand
wear on the tusks.

Remarks The walrus' family name “Odo-
benidae” means “‘those that walk with their
teeth.” Though this is not really the case, the
walrus does use the 600-cm (2-ft)-long tusks
for hooking onto the edge of the ice floe asthe
animal hauls itself out of the water. The tusks
are also used occasionally for pulling itself
along the sea bottom when feeding, for pro-
tection against polar bears and other walruses,
forkilling and opening up seals, and for keep-

WALRUS

ing some breathing holes in the ice. The tusks
are composed ofdentine (the enamel wearsoff
the tip at an early age) and continue to grow
throughout life, faster when the animal is
young, then slower in old age, so that they final-
ly wear down to stubs. Maximum length isone
m (3.3 ft) and weight, 5 kg (11 Ib). The tusks
are considerably larger in males, and tusk size
appears to be directly related to dominance,

The walrus’ square head with heavily
whiskered muzzle is attached to the bloated
body by arather short neck. The eyesare tiny
and the ear openings are covered by folds of
skin. It is quite probable that this speciesis able
to navigate in the dark sea depths and under
the ice by echolocation. The skin becomes
thickerwithage (malesupto5cmor2in)and
along with the attached blubber (up to 15 cm
or 6 in)may account for more than a third of
the animal’s total weight. The long foreflip-
pers have five webbed digits and bare but
rough surfaces for traction on ice and rocks.
The hind limbs can be turned forward to
enable walking on all four limbs. A thick penis
bone orbaculum (reaching 63 cmor 25 in)has
becomeasought-aftersouvenir forsomenor-
thern visitors.

Walruses are highly gregarious and are not
often seen on theirown. They are quick tode-
fend other threatened members of their herd,
and angry bullshave been known to kill polar
bears and attack boats. Predators are few, main-
ly thekiller whale, polarbear, and people, but
death from fightingamong themselves, orac-
cidental crushing of the young, are other fac-
tors that reduce their numbers.




Mammals of the

Tundra

Tundra is a treeless landscape of high latitudes and elevations, dominated by a low
cover of vegetation, The following three types of tundra are generally recognized
— sedge-grass on moist organic soil, heath-moss on moist acid soil, lichen-moss on
thin soil or rock; fell-fields of barren soil and rock, and polar or alpine desert with
perpetual snow andice also occur here. Geographically, thisbiome may bearctic tun-
dra (barren-ground, coastal, and island tundra of the arctic in North America and
Eurasia)oralpine tundra(mountain tops of ranges like the Rockies and Andes, orhigh
plateaus such as in Tibet).

Arctic tundm experiences extremely cold winters with a mean monthly tem-
perature in Januarcy of -34°C (-29.2°F), and cool summers with a July mean of 7°C
(44.6°F). The frost-free period ranges from 0 to 60 days from north to south. Annual
precipitation is usually under 10 centimeters (3.9 inches)butcan reach 20 centimeters
(7.9 inches) at some eastern locations, Snowfall is light but it drifts and packs from
wind action, and covers the ground for much of the year. The air relative humidity
is high and the evaporation rate is low, since cold air cannot hold much moisture.
The subsoil is permanently frozen (permafrost) to great depths (up to 600 meters or
1968 .5 feet), limiting plant roots and impeding soil dminage so that vast regions are
covered in lakes and wet muskeg. The upper layer of soil is subjected toalternate freez-
ing and thawing, which slows plant succession and pushes rocks and gravel 1o the
surface into regular patterns. Summer daysand winter nights are long, each reaching
24 hours in the far north. The sun's rays are weak because of their oblique angle, but
what little solar radiation is available is absorbed by soil and plants, creating a
microhabitat at the surface which may be as highas 22° C({40°F) higher than the air
one meter (3.3 feet) above. Tundra plants are perennials, and many are fuzzy (arctic
poppy) or cushion-shaped (moss campion) to help conserve heat.

Alpine tundra, surprisingly, may inflict more severe living conditions on plants
and animals than the arctic tundra. With a low annual temperature, summer minima
and maxima may fluctuate as much as 32°C (57.6°F) in a single day. Precipitation
is high but runs off rapidly, while snow depths reach anastounding 18 meters (59.1
feet) in some regions. In spite of a generally high evaporation rate, periods of fog are
common. Winds are strong and solar radiation intense. Daylength is more regular
than in the arctic, Alpine rundra is often found as isolated pockets on rugged terrain.
The soil is mocky and unstable, except in meadows, and permafrost is absent. The lower
limit of alpine tundra ranges from 120 meters (393 .7 feet) above sea-level in Alaska,
3 050 meters (10,006.6 feet) in the Sierra Nevada of California, and 3 650 meters
(11,975.1 feet) in Mexico. Alpine plants are generally small perennials, which undergo
limited growth cach summer.

Common herbivores (caters of plants) of the Tundma Biome include caribou, arc-
tic hare, collared lemming, snow goose, and rock ptarmigan. Major carnivores (eaters
of animals) are arctic fox, ermine, snowy owl, arctic loon, and parasitic jaeger. Rep-
tiles and amphibians are absent,

Mammals of the Tundra
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Northern Collared Lemming

In the soft, reddish-orange light of the evening sun,
the lichen-crusted boulders and patches of bearberry,
arctic willow, and saxifrage on the gently rolling
tundra hills were ablaze with warm reds, yellows, and
greens. Several arctic terns flew by on stiff wings, on
their way back to some distant lake. As the afternoon
breeze finally died away, something was moving
about on top of a hill. It was a collared lemming in its
beautifully colored, rusty-brown coat, highlighted by
a black stripe down the back. The pudgy little rodent
had short legs, a stubby tail, and its eyes and ears were
almost hidden in the luxurious fur. Scurrying
between the boulders, it stopped now and then to
nibble on leaves. There were plenty of rocks to hide
under, as well as old lemming holes, in case an
ermine, arctic fox, or snowy owl suddenly appeared.
After foraging over a distance of about twenty meters
(66 feet) the lemming ran down the hillside to drink
from a small creek that ran through the sedge and
moss meadow. It didn’t hesitate to use the worn trails
that abounded through the wet sedge, even though
they belonged to its neighbor, the brown lemming.
The two rodents usually just ignored each other.

As the autumn days grew shorter, the strangest
things began to occur to the lemming. Unconscious
of the fact, its eyes relayed the message of decreasing
periods of daylight to its brain, which in turn sent
messages to several internal glands and organs to
begin preparation for winter. White hairs started to
grow out through the rusty-brown fur on its sides.
Within a week, the long white hair spread onto its
back and belly. Day by day its coat turned whiter,
until in early October the animal looked like a round
puff of cotton blowing over the greenish-brown
tundra. Then something even more bizarre happened
— the claws and pads on the third and fourth fingers
began to lengthen; in fact they grew so big that the
lemming almost tripped over them. But as the
autumn blizzards covered its home with heavy drifts,
the claws were found to be exceptionally useful in
digging tunnels through the snow. And when the
lemming lay flat and still on a snow bank, the white
coat seemed to disappear against the white crystalline
blanket.

In spite of the longer fur coat, the lemming
frequently felt chilled in its underground nest, since
the cold winter winds blew the insulating snow cover
off the hills and into the valley. So the collared
lemming moved downhill and constructed a new nest
of shredded sedge leaves inside a moss hummock,
and lined it with the soft fibers of cotton grass. Here
it occasionally bumped into the brown lemming as
they tunneled under the moss on the hard floor of
permafrost, or on the ground surface, or through the
maze of runways in the packed snow. Then one
January night, in the pitch black of the burrow, this
female collared lemming detected the alluring scent
of a male of her own kind. She became extremely
excited and commenced to track him down. Led by
her sensitive nose and feeling the way with whiskers,
she finally found the spot where the male had
penetrated her burrow system. Appearing agitated she
blocked the opening with snow and returned to her
nest. About an hour later, she awoke with a start as
the male cautiously entered her nest chamber. In a
flash she attacked, squealing and biting at the
intruder, and sending him back home oozing blood
from a shoulder wound.

Over the next few weeks, the persistent male
returned repeatedly, each time receiving 2 somewhat
better reception, until they actually slept in the same
nest together. Not long after, the pair were ready to
mate even though it was the dead of winter. By the
end of February, ten brown youngsters were running
through the tunnels and digging in the snow. When
the snow melted in late April, the family had grown
to fifty. The famed population explosion of lemmings
had begun, and the whole tundra community of
plants and animals would be affected.
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NORTHERN COLLARED LEMMING
Scientific name Dicrostonyx groenlandicus
Family Volesand Lemmings (Arvicolidae)
Order Rodents (Rodentia)

Total length 145 mm (5.7 in)

Tail length 15 mm (0.6 in)

Weight 75 g(2.6 0z)

Color In summer, the upperparts are a
grizzled brownish-gray with a black stripe
running from nose to tail. Thessides, ears, and
belly are rusty-brown. A light gray collar is
often present. In winter, the whole body is
covered by extremely long white hair, with the
gray bases showing through in places. These
lemmings are the only rodents that develop
a white coat in winter.

Distribution and Status Thecollared lem-
ming is the northern-most rodent and liveson
the coastal and barren-ground tundra from
northern Greenland south to Manitoba, and
westward through the Northwest Territories
to Alaska. It also occurs in alpine tundra on
mountain tops in the Yukon and Alaska. It is
known as well in the tundra regions and arc-
tic islands of the Soviet Union. A closely
related species, the Labrador collared lemm-
ing(Dicrostonyx hudsonius)is found cast of
Hudson Bay in Quebec and Labrador. Recent
evidence suggests Dicrostonyx torquatus
may actually represent 9 different species, but
considerably more research is needed to sort
them out.

Food Thesummer dietincludes the fleshy
bases, leaves, fruit, and heads of such plants
as sedges, grasses, cotton grass, mountain
avens, mushrooms, willows, birches,
cranberry, and other dwarf creeping shrubs.
During the winter bark, buds, and roots are
added. Carrion is eaten when food is scarce.
Mosses are only ingested accidentally. Pieces
of plants are frequently hoarded in
underground or surface pantries.
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Reproduction and Growth In years of
good snow cover, relatively mild weather, and
abundant food, lemmings may breed during
the winter months. However, when these con-
ditions are poor, or when the animals have
been overcrowded, breeding is restricted to
the warm months or may cease altogether.
Usually the lemmings are capable of mating
from March to August, and 2 or 3 litters are
born from April to September. The female car-
ries the young for 19 to 21 days(a week longer
ifalready nursing)and often mates again soon
after giving birth. The offspring, averaging 5
but ranging from one to 11, are reared in an
underground nest or inside a hummock of
moss. They suckle milk from the female's 8
mammae and develop quickly,beginning out-
side excursions to eat plants asearly as 16 days.
The young can grow from 4 t0 56 g(0.1 to 2 0z)
in 40 days. Sexual maturity is reached at 4
weeks for females and 7 weeksfor males. Since
the father lemming remains close to the fami-
ly, it frequently breeds with its daughters. The
life span of most lemmings is about one year,
although some may reach 2 or 3 years.

Remarks Lemming populations often in-
crease to high levels over large regions,
resulting in overgrazing of the vegetation and
stress from crowding and fighting in defense
ofterritories. These peaksseemto occuratin-
tervalsof3 to5 years, and greatly affect other
animals such as arctic fox, ermine, and snowy
owlwhich rely on them for food. One year the
rodents may be running all over the tundra,
and then they vanish for the nextseveral years.
Densities fluctuate from 0.6 to 400 per ha(0.2
to 161.9 pera), but 15 to 40 perha (6.1 10 16.2
pera)are more usual peaks. Nosatisfactory ex-
planation has yet been discovered for these
fluctuations, but weather conditions,
nutrients in the plants, and factors relating to
reproduction and survival under stress of
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crowding, appear to be important. These
animals do not commit suicide, as the myth
states, but they do die off quickly in large
numbers fromdrowning, fighting, starvation,
disease, and predation. The collared lemming
is an excellentswimmer, buoyed up by air trap-
ped between the hairs; however, numbers of
themsometimes drownin attemptingto swim
large bodies of water, obviously not realizing
the distance due to their poor vision.

These rodentsare active anytime during the
day or night, throughout the year. While they
occasionally make long exploratory excur-
sions, most of the time is spent on a home
range averaging 2 ha(4.9a). When the animals
are crowded, this range shrinks toonly 0.2 ha
(0.5 a). The lemming seeks the cover of rocks
andshallow burrows, generally less than one
m (3.3 ft) long and 15 cm (6 in) deep. There
are many ofthese escapeburrowsand nesting
sites present within the home range of each
lemming, some excavated by the recentinhabi-
tant, others dug by previous generations. Nests
are located inachamber at the end of the tun-
nel, or in winter, may be placed on the ground
surface butunder the snow, oractually inside
a drift.

Locating this species can be most frustrating
attimes. Ihave walked many kilometers to find
asite where runways and droppings indicated
there might be lemmings present,only to find
empty trapsonmy return the nextday. Yet, on
other occasions, they have appeared in traps
set behind the tent with no more cover than
a few rocks and low heath-moss vegetation.
They are rather attractive little mammals,
reminiscent of a hamster, but care must be
taken in handling them for they are ag-
gressive in defending themselves and can in-
flict quite a bite,




ARCTIC HARE
Scientific name Lepus arcticus
Family Rabbits and Hares
Order Rabbits, Hares, and Pikas

(Lagomorpha)
Total length 650 mm (25.6 in)
Tail length 65 mm (2.6 in)
Weight 4.5 kg, maximum 5.4 kg

(10 1b, maximum 12 Ib)

Color In the high arctic this hare remains
pure white all year (except for the tiny black
ear tipsand yellow-stained furon the bottom
ofthe feet), while farther south on the barren
grounds, a gray coat with black-tipped guard
hairs is worn in the summer. The young are
gray.
Distribution and Status  The arctic hare
occurs on the tundra and forest-tundra from
the Mackenzie Delta and northern Greenland
south to northeastern Manitoba and New-
foundland, including all the large arctic
islands. It is the most northern land mammal,
extending onto the polar ice north of land
(83°10°N). The arctic hare and Alaskan hare
(Lepus othus) are considered by some mam-
malogists to be just subspecies of the blue or
mountain hare (Lepus timidus), which lives
on the tundra and in the boreal coniferous
forest of Eurasia. Hares and rabbits were long
thought to be, or closely related to, rodents —
butitis now known that the resemblance (par-
ticularly the teeth) is only superficial and
mainly related to similar eating habits. They
are actually closer in origin to ungulates like
deer. The similarity of haresand rodentsisan
example of what is known as convergent evo-
lution, and illustrates the power of natural
selection in molding unrelated groups of
animals of comparable lifestyle into a
somewhat common body form.
Food Arctic haresare fond of most kindsof
arctic plant leaves, berries, twigs, and even

roots. Particularly important are grasses, sax-
ifrages, willows, crowberry, cranberry, and
seaweed. They are also known to devour
carrion.

Reproductionand Growth The lengthen-
ing hoursof daylight trigger the beginning of
the breeding season in April and May. The
female signals her willingness to mate through
her odorand posture. Most females bring forth
asingle litter of about 5 young (range of one
to 8) in June but some have a second or third
litter in August in the southern parts of the
range (e.g., Newfoundland). The embryos re-
quire a relatively long time to develop (about
50days)and consequently the young are born
at an advanced stage — fully haired and
weighing around 100 g (3.5 oz). The surface
nest of moss or grass, sheltered by boulders
orshrubs, is soonabandoned. This large hare
is fully grown by autumn and breeds for the
first time the following spring. Most live for
only a year or two, but maximum longevity
may be up to 12 years.

Remarks Arctic hares provide a beautiful
example of camouflage, as their white coats
blend in with the snow. In summer, the gray
pelage merges with the dark boulders. With
ears laid back and the body flattened, they re-
main motionless for long periods of time in
the hope that no predators can see them. In-
dividuals of northern populations are
remarkably gregarious, sometimes con-
gregating in the hundreds and even thousands
incommunal feeding areas. They also leap up
and bound along on their hind feet more than
do their southern relatives on the mainland.
Home ranges extend from 4 to 20 ha (10 to 49
a) and there is great overlap among in-
dividuals. Only the vicinity of the nest is
defended by the female. In areas where the arc-
tic hare has little contact with people, it can
be approached within a few meters. Where
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hunted however, it is hard to spot and if
discovered will bound away at speeds up to
40 km (25 mi) per hour while yet some
distance from the observer.

The major predators are gray wolf, arctic
fox, red fox, ermine, snowy owl, gyrfalcon,
and rough-legged hawk. Starvation is alsoan
important cause of death. The incredibly
dense and silky fur, composed ofboth under-
furand guard hairs, provides excellentinsula-
tion against the frigid arctic environment. The
fur is kept groomed by constant licking and
rubbing with the paws, and by rolling in the
snow or sand. The ears of the arctic hare (of
the tundra), snowshoe hare (boreal forest),
white-tailed jackrabbit (grassland), and
antelope jackrabbit (desert) show a marked
and progressive increase in length related to
the need to conserve or radiate body heat. The
arctic hare has excellent vision and the large
eyesare adapted not only to twilightand night-
time but also to the long bright days of sum-
mer. Watching several arctic hares graze on
the low tundra vegetation north of Churchill,
I was astonished to see their size. They were
3 times the weight of the snowshoe hares
that lived in the nearby forest-tundra.
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Arctic Hare

In the long arctic night, fierce bitterly cold winds
swirled and tumbled snow crystals over the ground,
rounding their edges and packing them into every
nook and cranny. Within hours the thin snow cover
was stripped from the ridge tops and deposited in the
low areas of the tundra. Though it was not actually
snowing, the blowing particles made it impossible to
see — an arctic ‘“‘white-out.” Snug in their beds
hollowed out from under the crust of snow, seventy-
five white arctic hares lay sleeping, some together,
others by themselves. The storm raged for two days
before it blew itself out, allowing the animals to come
out of their shelters. The late risers could hear the
muffled sounds of digging and the pounding of big
feet on the surface, as other hares warmed up their
stiff muscles. The lazy ones simply extended their
long hind legs backward and stretched out in a
perfect push-up position, but a few were so excited to
be out again that they dashed about in circles,
sometimes executing a complete change in direction
during a spectacular leap.

Hungry after their long detention, the hares
worked their way up the ridge where the drifts were
shallow. With blows from the front feet and rapid
scratching with the claws they broke through the
crust and scooped away the loose snow. Sensitive
noses poked into the holes, attempting to detect the
odors of the hares’ favorite food plants. Sharp,
projecting front teeth cut off twigs and buds of frozen
cranberry, willow, saxifrage, and grass which grew
only several centimeters high. Any portion of the
plants extending above the snow had been blasted off
by the abrasion of the wind-blown snow crystals.
While most of the hares grazed over the ridge in the
bright moonlight, several took turns watching with
their large, yellowish-brown eyes over the vast
whiteness of the valleys and hilltops. As if some
invisible signal was given, every hare suddenly turned
in the direction of a shadow stealing toward the
colony. A lone white arctic wolf, who had gone
without eating for three weeks, caught the hares’
scent from over a kilometer away.

The hares froze in whatever position they were in,
as the white ghost with lowered head and slanting
eyes came up the ridge, taking advantage of boulders
and snowdrifts to help conceal its approach. When it
stalked within thirty meters (98 4 ft), the nearest
hares could not hold their places any longer and they
turned and retreated toward the rest. Then all frenzy
broke loose. Every hare straightened up onto its long
hind limbs and bounded off like a kangaroo down the

side of the hill. The wolf immediately broke into a
gallop after the hopping throng, checking each hare
for a slight limp or unbalanced move — telltale signs
of a slow or weak individual. The hares raced across
the valley on all fours like rockets, scattering in
several directions. Every few seconds they bounded
up again on their hind feet to obtain a better view of
their pursuer. While the wolf ran at peak bursts of
fifty kilometers (31 miles) per hour on the hard crust,
it was left behind by the speedier hares. At a distance,
they regrouped and headed at a slower pace to the
safety of the next ridge.

It was June before the sun strengthened
sufficiently to push the air temperature past the magic
melting point for most of the day. As if saddened to
see the snow disappear, the hares lay flat on their
bellies or on their sides to sunbathe beside the last
patches of white. With the trails through the snow all
vanished, the animals switched to routes worn clear
of most vegetation and loose gravel by generations of
hares. Each hare periodically rubbed its nose glands
on nearby twigs or rocks, leaving a scent message for
others. In addition, the anal glands under the tail
deposited a musk on the ground every time a hare sat
down, communicating its presence and sexual state.
Should this be insufficient to attract attention, the
animals produced another perfume from cheek
glands which they rubbed all over their head and
body with their front feet. A number of hares could
frequently be seen following the trails in single file,
checking for scents and adding fresh ones.

Almost every female appeared to be swollen with
young, and one by one they went off by themselves
to give birth. One yearling female had never bred
before and she hesitantly hollowed out a depression
in the sedge and moss between some rocks. The next
day the form held three precious gray hares. While
the new mother was away foraging, a white and
brown-speckled hunter swooped up the hill and
landed on one of the rocks. The snowy owl stared
down at the unprotected babies with an intense glare,
then looked all around, its neck turning smoothly
one hundred and eighty degrees in each direction.
When the mother returned an hour later, the nest was
bare. She anxiously searched the vicinity for five
minutes, then gave up and returned to the other hares
on the hillside. She would soon be pregnant again.
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Arctic Fox

It was early June on the west coast of Hudson Bay. A
huge mass of brilliant white ice groaned as the
incoming tide eased the eroded sculpture over
polished black boulders. Not far away, snuggled in a
den deep within the sandy beach ridge, a white fox
whimpered softly as she pushed the fifteenth brown-
haired pup from her birth canal. Attentively, she
licked each squirming newborn dry and devoured the
afterbirths, retaining vital nutrients needed to nourish
her family. Clean-up completed, she nestled the
sleepy pups in her long belly fur. Several weeks under
the warming sun transformed the tundra from a
white desert into a flooded marsh. The father fox was
kept busy hunting and adding constantly to the food
cache of voles and lemmings, which the mother
converted into a rich milk for the rapidly growing
pups. By early July, fifteen brown bodies came
tumbling out of the den each day, barking, biting,
kicking, and pouncing on every butterfly and spider
unfortunate enough to catch their attention. The
adults, now in their brown and yellow summer coat,
had to travel farther and farther afield to hunt
lemmings. Although summer should have seen an
increase in the numbers of these rodents from spring
breeding, they were instead becoming scarcer — a
sign of an impending lemming crash. The half-grown
foxes scrounged all available eggs and fledgling birds,
then resorted to berries and insects. Several years of
high lemming populations had permitted a
corresponding buildup of foxes, but with the
disappearance of their major food item, the tundra
could no longer support all these carnivores.

As the autumn days shortened and the weather
cooled, white hairs began to poke through their
brown fur. When snow finally covered the landscape
the foxes could find only an occasional arctic hare or
ptarmigan to eat. To hunt these prey required more
energy than the food provided and the white hunters
began to lose weight. Driven by hunger, several of the
fox family traveled out onto the pack ice where they
cleaned up the oily remains of seals killed by polar
bears. Others headed westward onto the barren
grounds to search for scraps of caribou left by wolves.
But most of the foxes, by the thousands, pushed
southward along the coastal tundra and into foreign
territory — the boreal forest. Numbed into an
instinctive obsession to keep traveling, the foxes
ignored every hardship and kept on the move. Short
limbs and dainty paws, suited for running on the
packed tundra snow, floundered in the fluffy,
bottomless snow cover of the forest. Windblown

lakes and rivers, plus an occasional snowmobile trail,
aided their solitary journeys, averaging over fifteen
kilometers (9.3 miles) per day.

The father fox was one of the throng to penetrate
deeply into the spruce forest. It had been six weeks
since his tail last wagged in the direction of the bay.
Through most of this period he had seldom paused to
eat, taking only a few meadow voles or a spruce
grouse which he captured while the bird slept under
the snow. For a few hours each day he rested in
shelters quickly hollowed out of a snow bank.

One night the fox was jolted awake by the deep-
throated calls of wolves. With rounded ears and tail
held low, the fox sneaked away under tree branches
bent down with great pillows of snow. It was -46°C
(-51°F) and clear all night, yet the fox did not need to
shiver nor turn up its internal thermostat to keep
warm. All that filled his mind was the overpowering
urge to keep running, but where he did not know. His
attention was suddenly arrested one morning by
another arctic fox stretched out in the snow. Its body
was frozen solid and tied to a steel chain. The fox
whimpered and pranced around the lifeless form for
a minute. Then overcome by starvation, he ate his fill
and moved on.

A few days later the arctic fox came to a frozen
lake so large that it reached to the horizon, unbroken
by any tree or hill. This bleak terrain of frozen
packed snow was just like his tundra home and he
sometimes covered thirty kilometers (18.6 miles) in a
day. For over a week he followed the shoreline,
finding nothing to eat. On reaching the southern end
of the lake, bordered by patches of mixed woodland,
his leg muscles were shaking and cramping. This little
traveler, no bigger than a house cat, had now run an
incredible one thousand kilometers (621 miles) from
the barren grounds to the edge of the prairie. His
keen nose led him to an uplifted piece of ice where
he found a goose carcass frozen in the ice. He gnawed
frantically at the rock-hard bird and scavenged
enough meat to fill his belly. As he curled up to sleep
amid the goose feathers, he looked up to see a
familiar sight — a snowy owl flapping slowly on its
broad wings down the shore. Both tundra wanderers
were so far from home. Would the fox be able to find
its way back like the owl when the urge would come
to travel north?
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ARCTIC FOX
Scientific name Vulpes lagopus
Family Wolves, Foxes, and Dogs(Canidae)
Order Carnivores (Carnivora)
Total length males 90 cm (35.4 in);
females 82 cm (32.3 in)

Taillength 32cm(12.6in); 29 cm (11.4 in)
Weight 3.5 kg, maximum 9 kg

(7.7 Ib, maximum 19.8 Ib);

3kg (6.6 1b)
Color There are two colorphases ofthearc-
tic fox. The more common one is a short
brown and gray coat worn from July to
November, which is replaced in winter by
long, dense, white fur. The blue phase is dark
bluish-gray or chocolate brown in summer and
bluish-gray to bluish-black in winter. This blue
phase is controlled by a single hereditary gene
and is most frequent in populations of foxes
that live along shorelines with open water in
winter. One hundred percent of the foxes are
blue phase in Iceland, 90 percent in the
Pribilof Islands of Alaska, 50 percent in
Greenland, and only one percent in the rest
of Alaska and Canada. The pups are abbrown
color.
Distribution and Status This diminutive
fox livesmainly within the Arctic Circle —on
the arctic and alpine tundra and ice-covered
seas of North America, Europe, and Asia. An
isolated relict population has been reported
in the Altai Mountains of Mongolia. Despite
itssmall size, itisagreat traveler and has reach-
ed all the major arctic islands by crossing the
pack ice. Individuals have ranged out onto the
polar icecap as far as 800 km (497 mi) north
of land in the Soviet Union. During south-
ward migrations into the boreal forest, they
have been known to reach the southern
regionsof Manitoba and Ontario, and to drift
onice pans as far south as New foundland and
Nova Scotia. There is only the single species
in the genus Alopex, but some mammalogists
prefer to include the animal in the genus
Vulpes, like many other kinds of foxes. The red
and arctic fox may have shared a common
ancestor(Vuipes alopecoides)about 2 million
years ago.
Food Lemmings and voles are the fox's
staple food,butattimesofneed it willeatany
animal it can find, dead or alive. Ringed seal
pups, arctic ground squirrels, bird eggs and
young, hares, insects, fish, and other marine
animals (crabs, sea urchins, and clams) are
relished. Its sense of hearing is so keen that it
can hear lemmings under deep snow, while
its nose can smell carrion from 50 km (31 mi)
away in the clean arctic air.
Reproduction and Growth  Arctic foxes
are monogamous, meaning that each mates
only with one other individual during a par-
ticular breeding season. Some pairs remain
together forlife, although one or 2 additional
females may live within the male’s home range
and act as helpers in raising the young. The
female comes into estrus or heat for 12 to 14
days from February to April. After mating the
couple prepares a den which likely has been
used by generations of foxes. Development of
the young inside the female requires 52 days
before birth, generally in May or June. The
numbcr of young varies considerably with the
degree of fitness (based on age and adequate
food supply)of the female. Generally a litter
consists of 6 to 12 offspring, but can range
from 2 to an astonishing 25. When starvinga
female may not breed at all, thereby improv-
ing her own chances of survival. The haired
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pups weigh around 57 g (2 oz)and are wean-
edinonly 2 to4 weeks. Both parents feed and
care for the pups until they are abandoned in
the autumn. Sexualmaturity and firstbreeding
occurs at 10 months. Most of the young foxes
perishbefore reaching 6 months and few sur-
vive more than 2 years in the wild. Captives
have lived as long as 15 years.

Remarks The arctic fox is a beautiful
creature with short rounded ears, sharply
tapering snout, and luxuriousdense fur. Even
the soles of the feet are protected from the cold
by long hairs. Asis mentioned in the arctic hare
account, there is a fascinating correlation in
thelength of the extremities in related species
that live under contrasting environmental
conditions. Ear length, forexample, progres-
sively increases in size from the arctic fox (tun-
dra), red fox (forest, tundra, and grassland),
swift fox (grassland), to the kit fox (desert) —
likely adaptations for the conservation or
radiation ofbody heat. The arctic fox exhibits
remarkable characteristics forlife in the cold.
With excellent fur insulation the fox does not
increase its internal production of heat
(metabolic rate) until the temperature drops
below -50°C (-58°F), shivering begins at
-70°C (-94 °F), and captive individuals have
survived experimental conditions of -80°C
(-112°F).

The arctic fox makes the most extensive
journeys of any land mammal in the whole
world. Theabove story wasbased onareport
turned in to me of a young male fox that had
actually migrated from the barren grounds
west of Hudson Bay all the way to the edge of
the prairie in Manitoba, almost to the North
Dakotaborder. This individual isestimated to
have traveled about 1 000 km (621 mi) — the
longest inland trek ever recorded for the
species in North America. Even more surpris-
ingisa similar southward penetrationof 2 000
km (1,243 mi) up the Amur River to Kom-
somolsk in the Soviet Union. Moving in the op-
posite direction a captive fox from Aberdeen
Lake, District of Keewatin, escaped near Ot-
tawa, Ontario and 2 years later was trapped on
the Belcher Islands of Hudson Bay, 1 120 km
(696 mi) to the northwest, while apparently
heading homeward. There are dozensofother
remarkable records of long-range movements
for this species, particalarly within the arc-
ticregion. Forexample, one fox was trapped,
radio-collared, and released on Banks Island
and trapped at Repulse Bay (Northwest Ter-
ritories) 250 days later — a straight-line
distance eastward of 1530 km (951 mi).
Stamina and homing abilities of this tiny fox
seem beyond belief — like the annual migra-
tion of the arctic tern from the arctic to antarc-
tic regions. While starvation or overcrowding
trigger some of the journeys, the full explana-
tion for wanderlust in the fox is far from
known.

As might be expected with a species sub-
jected to uncertain food resources, home
ranges vary tremendously in size, from 860 to
6 000ha (2,150 to 14,8204). Urine, droppings,
andscentare deposited on tufis of grass, moss
hummocks, and boulders to announce the
animal’s tenure ona piece of land. I was unable
to find information on population estimates,
but it is known that fox numbers fluctuate
drastically over large regions, and are often
correlated to the 3-to 4-year cycle of lemmings
— their major food supply. The animals may
be active anytime of the day and night, dur-
ing any season,butincreased activity hasbeen

noted during the night. No type of terrain,
water body, or stretch of ice seems toactasa
barrier.

The main den is generally anetwork of tun-
nels covering an area of around 30 sq m (324
sq ft) and with 4 to 12 entrances. Some dens
have been used for centuries and have been
remodeled and extended to many times the
normal size. Other resting dens are located
over the home range, often several kilometers
apart. Selected sites include almost any well-
drained esker, ridge, bank, or pile of rocks.

One warm summer afternoon I was walk-
ingalongahigh rock-and pond-strewn esker
near the Manitoba-Northwest Territories
border. Spectacularviewsofthe tundra onall
sides and a refreshing breeze would have made
it 2 hiker's paradise were it not for the more
than 500 black flies striking me constantly in
the face and hands. In a sandy depression [
discovered the large tracks of a wolf, which
led over to 2 small den entrances in the bank.,
Peeping into these arctic fox tunnels, as the
wolf had done, Isaw agrotesque toothy skull
staringback atme. It turned outto be askeleton
of an enormous pike, no doubt picked clean
by the family of foxes. I could notunderstand
how an animal as small as an arctic fox could
have dragged this big fish up the esker from
the nearest lake, 2 km (1.2 mi) away.

ARCTIC GROUND SQUIRREL

Scientific name Urocitellus parryii
Family Squirrels (Sciuridae)

Order Rodents (Rodentia)

Total length 400 mm (15.8 in)

Tail length 120 mm (4.7 in)

Weight 800 g(28.2 oz)

Color The upperparts are brownish-gray,
grizzled with black- and white-tipped hairs.
A band along the back is darker, with white
spots. The tail tip isblack, while the head, bel-
ly, and feetare orangy-brown. This attractive
and complicated color pattern blends in well
with the sand and lichen-covered rocks often
found where these animals live.
Distribution and Status This northern-
most member of the squirrel family lives in
alpine meadows and shrubby thickets, arctic
tundra, and adjacent forest-tundra woodland,
from the west shore of Hudson Bay west
through northem British Columbiaand Alaska
to the northeastern part of the Soviet Union.
It occurs from sea level to elevations of over
1 100 m (3,600 ft). For hibernation it must find
well-drained sites that are free of permafrost,
suchasridges and riverbanks ofsand, gravel,
or sandy clay. Its close relative, the long-tailed
souslik (Spermophilus undulatus) of the
mountains of southern Soviet Union, nor-
thern Mongolia, and China, was long thought
to be the same species.

Food The diet includes the leaves, stems,
roots, and berries of many kinds of tundra
plants like sedges, bearberry, cranberry, wil-
lows, and saxifrages, but vetches (of the pea
family)are especially sought after. Mushrooms,
insect larvae, caribou antlers, birds' eggs, and
the meat of dead animals are also eaten when
available.

Reproduction and Growth Arctic ground
squirrcls arc rcady to mate within days of
emerging from hibernation in May when there
may stillbeaheavy cover of snow. All females
ofthe colony become pregnant by the end of
May and 25 days after mating, an average of
7 young (range of 4 to 12) are born in a deep
underground den that is lined with moss and



hair. Thebabies craw laround the entrance in
lare July, are weaned ar 5 weeks, leave the nest
at & weeks, and are almost full grown when
they retire for the winter in September. The
youngofthe year are forced to the edge of the
colony or facther away, and many do not sur-
vive the T-month decp sleep because they may
freeze, be flooded out, or run out of far or
stored food, The average life span is 3 years,
but potentially may be as high as 8.
Remarks The arctic ground squirrel is a
robust animal with short legs, abrush-like il
and a rounded profile charmcterized by ablunt
nose and eyes situated high on the head. Its
whole life seems to consist ofannual periods
of reproduction, fattening, and hibernation.
In early Seprember the obese adults begin o
enter torpor but some individuals, particular-
Iy young of the year, are still out in October
trying toadd to their fat reserves that will see
them through the long wintersleep. The nest
is generally located aboutone m (3.3 f)below
the surface and islined with dried vegetation
and fur. The animal curls upin a tightballand
its body temperature falls from 36.4° C w
around4* C{97.5°Fuo40°F). Except for short
arousals every couple of weeks, the squirrels
are in a state of suspended life for 7 months
until their world becomes habitable once
more, Depending on the region and the
weather, the squirrels emerge from late March
tar early May, the males appearing a week or
50 before the females. They sometimes must
dig their way out through the snow o see if
conditions are suitable. Foor weather sends
them below until the sun shines.

Although the growing season is short, the
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squirrels take advanzge of the extra-long sum-
mer days, and are active for up to 17 hours in
2 24 -hourperiod. This species is almost always
found in colonies, sometimes numbering in
the hundreds of individuals. Each squirrel
forages over a home range of around 4 ha {10
a) and occasional forays can reach 1 550 m
(5,085 ft) from the burrow. Males are known
todefend territories of around 2 ha (5 a) from
other males, but females freely overlap the er-
ritories of males. The burrow system often
descends no deeper than one m (3.3 fir),
however it may consist of 21 m (68 ft) of tun-
nels with woilet, food storage, and nest
chambers, along with half a dozen openings
tothesurface. Arctic ground squirrels become
tame around campsites and cabins, and soon
learn to beg for a handout, The Inuit collect
them for food and clothing, while others fall
prey w erming, grizzly, gray welf, arctic and
red foxes, gyrfalcon, and snowy owl.
Flying into a remote and little-studied
region isa thrilling experience forbiologists,
for one can never well what fascinating plants
and animals might occur there. Of course, a
hypothetical list of possible species is drawn
up and double-checked, but there are always
surprises, especially on the wndra. As our
plane circled around a little cabin on the shore
ofHudson Bay, I had one thoughton my mind.,
Wiould arctic ground squirrels be found this
far south? There were no records for the
Manitoba coastline, the nearcst being at
Eskimo Point to the north in the Keewatin
District, discovered there in the yvear 1900, 1
thought to myself, if they are here, I'll probably
have to walk great distances to locate them.

The plane succeeded in landing on the
primitive sand runway withonly 10m (33 fit)
to spare before dropping off into the sea, and
our much-relieved field crew quickly unioad-
ed the gear and began carrying it along a trail
to our new home. Sweating under the heavy
load, and cursing the clouds of swarming
black fies, | heard an unfamiliar whistle and
glanced up to see what looked like a sandy-
colored woodchuck perched on top of ahuge
boulder. Suddenly there were over a dozen
members of the welcoming committee, alllin-
ed up along the trail right w the cabin door.
Arctic ground squirrels! [ couldn't believe my
eyes and good fortune. [ often think back to
this occasion when 1 am experiencing pro-
blems in locating other mammal species.

Several vears later, | came across another col-
ony of these squirrels in a sandy area farther
north along the coast. About 50 could be
counted at a time, as they ran from burrow 1o
burrow, I'was unable o outrun them, for they
were fleet of foot and always kept within range
ofanearby burrow. Since we saw 3 polar bears
in thearea, I figured all the slowpokes had long
been eliminated. The adults can put up quite
a fight, as | found out when [ live-trapped a
number of them in the Yukon and at
Tuktoyakiuk on the Beaufort Sea. They back-
ed against the cage wall, shrieking and snap-
ping viciously with their long incisor teeth.
1 was astonished o sce how fat these arctic
fellows can become by autumn. They could
almost twen around inside their skin. 1 could
wellunderstand why this energy-rich animal
is s0 sought after by predarors.

ARCTIC GROUND SQUIRREL .
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Arctic Ground Squirrel

The morning sun began to warm up the southern
slope of the sand and gravel ridge, tempting open
hundreds of dazzling yellow arctic poppies. As far as
the eye could see, dozens of arctic ground squirrels
stood motionless at their den entrances, looking
much like bowling pins. They seemed to be taking
turns watching for trouble, while other individuals
crept half hidden among the low vegetation, nibbling
at willow and sedge leaves. This colony had
awakened from hibernation in the cold ground only
three weeks ago in May, and the squirrels were
obviously enjoying their two favorite pastimes —
eating and sunning. Several of the animals climbed up
onto large gray boulders splashed with bright orange,
red, and black lichens. They stretched out on their
bellies on the warm rocks, half closing their eyes in
contentment. One big male drew its head backward
and yawned, exposing two pairs of chisel-sharp
incisor teeth. A few individuals had already started
their spring molt and looked odd with the front half
of the body in new orange-brown fur and the back
half in ragged grayish-brown.

As the day grew on, the colony became a hive of
activity, with the squirrels continually moving in and
out of the maze of tunnels and pausing to emit
piercing “keek-keek” calls. Females were carrying
mouthfuls of soft plants and tufts of caribou fur to
line their nests, for they were becoming heavy with
young. One male, who was recovering from a
strenuous week of chasing and mating with females,
decided to go on an exploring expedition. His short
legs carried him along the ridge top and in an hour he
was half a kilometer (0.3 miles) away from the
colony, yet he could still faintly hear the other
squirrels calling to each other. Once off the ridge the
squirrel crawled down through a tangle of low
willow shrubs covered in fuzzy catkins, then past a
series of mossy hummocks, and finally out onto the
low sedge flats. The ground here was saturated from
meltwater, and a number of extensive ponds forced
the squirrel along narrow bridges of drier land. Since
the vegetation in this area had not been visited by any
other squirrels, the male reveled in a sea of choice

leaves. Neither wet feet nor an occasional swim could
deter him, for this little sunworshiper was full of the
exuberance of life. His seven months of confinement
in the depths of the cold dark ground were over for
this year.

The ground squirrel was so busy sniffing all sorts
of new odors and filling his belly that he was unaware
of a huge brown form galloping towards him. When
the squirrel finally looked up, the grizzly was only
twenty meters (66 feet) away. With a flick of his tail
the squirrel dashed off in the direction of home. The
two splashed through the water then bounded up the
side of the ridge. Down between some rocks
squirmed the squirrel, as the big bear came puffing up
to the spot. With a swipe of its clawed paw the bear
tumbled the rocks down the hillside and the chase
was on again. For a whole terrifying minute the
squirrel managed to keep away from those claws and
teeth. But while the squirrel was quicker in dodging,
the bear finally ran it down. Within ten minutes the
bear had finished its snack, and its appetite whetted
for squirrel meat, it began moving swiftly toward the
colony. No ambush this time, as the alert squirrels
gave a series of alarm calls and quickly disappeared
underground. The bear rushed up and in frustration
tore up the sandy soil with powerful strokes of its
forearms. Thrusting its broad black nose into a
burrow, it could smell the squirrels down there
somewhere. Fifteen minutes and five deep craters
later, the grizzly gave up with a snort and wandered
away in a foul mood. In a few minutes, every tunnel
entrance was filled by a little head with bright black
eyes, wondering if it was safe to come out yet. Soon
the frightening episode was forgotten and life went
on as usual in the colony. Then one warm afternoon
in July, eight baby squirrels crawled out on the
surface mat of crowberry for the very first time. The
offspring of the dead male had come to take its place.
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Ermine and Brown Lemming

Snowflakes tumbled from the heavens all night long,
building up the second snowfall of the seasontoa
depth of fifteen centimeters (5.9 inches). Soon the
wind would blow across the sedge-moss meadow,
tumbling and shattering the delicate crystals and
packing their remains into a hard layer. But this new
fluffy snow cover was full of air spaces and too soft to
support animals. Puff! Two shiny black eyes popped
out of the white blanket, blinking in the dazzling
morning sunlight. In an instant they were gone and
the scene was quiet and peaceful again, with no hint
that a deadly hunter was on the prowl. Two meters
(6.6 feet) from the hole the ermine burst out again, its
head twisting from side to side as the animal
considered where to go next. Caught in its autumn
molt, patches of brown fur still lingered along the
back, ruining an otherwise snow-white coat. Another
week and the brown would be gone.

The ermine alternated bounding with tunneling,
as its elongated body snaked across the valley. From a
distance only the black-tipped tail could be seen,
which perhaps would distract a snowy owl or arctic
fox during an attack. The ermine left its tracks over
the crest of a ridge, and half jumping and sliding
down the other side, it stopped suddenly, as if it had
bumped its pink nose into an invisible wall. There
between its paws lay a single black pellet on the
snow, only a centimeter (0.4 inches) from a little
round hole.

Hidden, but not far away, a brown lemming was
working diligently on its new nest — a ball of dry
sedge lined with caribou hair and a few downy
feathers recycled from an old underground den. Now
that snowdrifts had built up in the lee of the ridge,
the lemming instinctively decided to move from a
summer subterranean nest, situated above the cold
permafrost, to warmer snow-insulated quarters on
the ground surface. Day or night meant nothing to
the lemming in its snow-covered dark world. It
continued to use certain old trails to favorite feeding
sites, but now it began to construct additional tunnels
through the snow while exploring for new food
sources. Droppings were usually deposited in a
separate toilet chamber. Occasionally the hamster-like
rodent even dug its way through the snow to the
surface, sometimes leaving a black dropping at the
edge of the tunnel.

The ermine became very excited when its keen
nose located the fresh scent, and its movements
shifted to double speed. Frantically it waded through

the snow, pausing repeatedly to listen and to push its
nose into the white flakes. At one point it stood
straight up on its hind legs to see whether its prey was
attempting an escape over the snow from some
hidden burrow. Down periscope, the little submarine
shot under the surface again. It was dark, moist, and
warmer down here, and the odor of lemming grew
strong. The ermine’s ears detected faint scratching
sounds, and seconds later it broke into the lemming’s
tunnel. In the faint light the terrified lemming could
see the weasel’s flashing eyes. Racing along another
tunnel as fast as its short legs could carry it, the
lemming was grabbed by the rump and it spun
around chattering and biting with its large yellow
incisor teeth. But the ermine was quicker and its jaws
closed on the rodent’s neck. The two animals
tumbled in a ball, the ermine grasping its prey with its
forelimbs and kicking with its hind feet. The
lemming squealed, struggled as best it could against
its more powerful adversary, then went limp with its
black eyes bulging from the pressure of the weasel’s
embrace. For fifteen seconds longer the weasel held
on, its head buried in the long soft lemming fur.
Finally it released its jaws, but continued to sniff the
warm body. Shaking off the snow that had collapsed
around them during the tussle, the ermine dragged its
heavy prey forty meters (131.2 feet) through the snow
to its den on the gravel ridge. Pausing to rest beside
some snow-covered grasses, it lapped up a few drops
of blood. Here, under a boulder, lay the frozen bodies
of six other lemmings, safely stored for a time when
food might become scarce.

This hunt successfully completed, the ermine
stood up onits hind legs, looked around, thenin a
flash bounded away once more over the white sea of
snow. Its urge to hunt still not satisfied, it again began
to track its favorite quarry. Circling around in one
spot, it arched its tubular back and deposited a black
tapering dropping beside the trail, then dove down
out of sight. That afternoon, the clawed white paws
of a larger carnivore strode up and stopped on either
side of the dropping. The black nose of a wolf thrust
into the open tunnel, sniffing in a musky odor that
promised food.
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ERMINE
Scientific name Mustela erminea
Family Weascls (Mustelidae)

Order Carnivores (Carnivora)
Total length  males 275 mm (10.8 in);
females 230 mm (2.1 in)
Tail length 75mm{3.0in); 55 mm (2.2 in)
Weight 80 g, maximum 206 g (2.8 oz,
maximum?7.30z);55g({1.90z)Euro-
pean male ermine can reach 320g
(11.3 o)
Color Insummer the upperparts are chog-
olate brown, the undersides white, and the tip
of the il black. In snowy parts of the mnge,
the crmine molts into 2 white coat (except for
the black il tip)in winter, a process that re-
quiresabout 3 weeks. The furoften becomes
stained a bright yellow on the hind quarters
by a secretion from the anal glands.
Distribution and Status Grasslands,
meadows, marshes, bogs, river banks, forests,
tundra, and farmlands are all home to this
adaptable little hunter. It extends up moun-
tainsides to elevations of 4 000m(13,123 ft)
but avoids dense coniferous forest. Water is
an essential part of its habitat, so it does not
live indesertareas. [l OCoUrs OVer an cnomous
range (the largest of any weasel) including
almost all of Canada, the United States south
o northern California, New Mexico, lowa,
and Virginia, and even the northemn half of
Furope and Asia from Spain to northern China
and Japan. Ithasalso been introduced to New
Zealand from Britain, There are 15 other
speciesinthe ermine’s genus Mustela, which
occur throughout North and South America,
Europe, and Asia. It is closely related to the
long-tailed weasel (M ustela frenata)and least
weasel (Mustela nivalis); the ranges of all 3
overlapincentral North America. The ermine
evolved in Europe and itspread from Asia over
the Bering land bridge into North America
within the last several hundred thousand
YEars.
Food Mice and shrews arc the mainstay of
the ermine’s diet, but almostany animal it can
overpower may be eaten, including pocket
gophers, ground squirrels, chipmunks, hares,

birds and their eggs, frogs, snakes, and even
fish, insecis, and earthworms. It will pursue
chipmunks inte the trees and fish in the
shallows. lts wide distribution and abundance
are due in large part o the animal’s ability o
change from one food source w another when
certain kinds of prey become scarce. Occa-
sionally this weasel cesorts wo feeding on
poultry. Weasels are seldom found far from
some source of water and usually drink many
times cach day.

Reproduction and Growth Ermine are
polygamous, meaning that cach may mate
with anumber ofindividuals rmather than pair-
ing with just one partner. The testes of themale
cnlarge ascarly as April in response to increas-
ing daylight, while the female comes inestrus
{heat) forseverl periods from April to August,
the first occurring within days after giving
birth. The male enters the range of a female,
and following much excited chasing and
rigorous struggle, he subdues herin thetypical
jaw hold on the nape of her neck. The larger
male may drag the passive female until he is
ready w mount her from behind. Coupling
lasts from 2 to 20 minutes and is repeated
numerous times (sometimes 3 matings within
anhourjover several days. The male may also
breed with his spring-born daughters at this
time, 5o that almost all females are pregoant
by the end of summer. The fertilized eggs enter
a resting phase until triggered o resume
development in March or April (stimulated in-
directly by increasing day light ). Strangely, the
least weasel and the black-foowed ferect
{Mustela nigripesido not exhibit thisarrested
grow th phase ofembryos asin the ermine and
long-tailed weasel. Four wecks later, in April
or May, an average of 6 (range of 4 to 18)babics
arc born, 278 to 283 days after conception.
The nest chamber is situated n a renovated
burrow of some other mammal, 2 tree hollow,
stump, or rock pile. The newborn weigh 2 g
(.07 oz} and are blind and naked. A fine coat
of white hair soon develops, accentuated by
an unusual mane or ruffofdark hairs, the func-
tion of which is unknown. The cars and eyes
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openat 5 weeksand solid food is caten by this
time, although nursing continues for 7o 12
weeks. Mice are first captured when the rapid-
Iy growing weasels atain their full comple-
ment of teeth at 2.3 months. Fermales are sex-
wally matuee at 3 or 4 months while males st
breed at one year. Most ermine live for an
average of 2 years, some may reach 7 years in
the wild, and captives have survived for 10
yedars,
Remarks The male ermine is almaost twice
the weight of the female, which may be an
adzptition o lessen the competition between
the sexes for food. The female is able o live
onmore abundant smaller prey, and can enter
animal burrows too small for the male, while
the male can wackle large prey like rabbits,
which the female could not handle Large
miales may also cutcompete small males in
breeding with more females — a selection pro-
cess favoring langersize. The body isextremely
elongated with short legs. The head is pointed
and has rounded cars, The soles ofthe round-
ed feet are well insulated by fur during the
winterinsnowy regions. The skullis long with
a Fairly large braincase and the jaas contain
Faateeth with sharp edges designed forshear
ing flesh

The eves are prominent but apparently vi-
sion isnot well developed, for the animal fre-
quently fails to notice prey almost in front of
its nose. The senses of hearing and smell first
locate the presence of prey, whose movemenits
then trigger an auack (a hunting siratcgy
similarto that of snakes). The erming is known
for its aggressiveness and will readily attack
an animal much larger than itself. With a
strong instinct w kill, the ermine will destroy
more individual prey than it can cat a0 one
time, but it usually caches the extoncarciasses
foor Future use. This species is one of the ma-
jor checks on the numbers of rodents. A
powerful musk is discharged from the anal
glands when the animal is irritated or frighten-
cd. Several calls have been reported — arill
when searching or playing, a screech when
startled, and asqueal when attacked. The ma-
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jor predators of ermine are the coyote, wolf,
bobcat, hawks, owls, and snakes.

It is surprising that this species is so suc-
cessful in cold regions for the following
reasons — its long thin body and short coat
(evenin winter) result in double the heat loss
from the body than a compactly builtanimal,
and it is unable to coilup inaballto lessen ex-
posure of its surface when resting as can most
other species of small mammals. However,
these serious limitations are overcome by be-
ing able to increase its production of body heat
4 times its basal rate, being able to catch and
eat prey one-quarter of its weight per day to
meet this high energy demand, and by lessen-
ing its exposure to the cold air by remaining
under the snow and sleeping in a thick, fur-
lined nest. It is unable to hibernate.

Active mostly at dusk and dawn, this weasel
canappear anytime. Often it will be active for
10 to 45 minutes (sometimes up to4 hours)and
then rest. It follows a circuit of trails, travel-
ing from 1.3 to8km (0.8 to 5mi)each 24-hour
period. A series of dens are used for shelter
such as a tree hollow, crevice under rocks,
snow cave, or an abandoned burrow of
another animal. Home ranges vary from 2 to
10 ha (4.9 to 24.7 a) for females and 8 to 34
ha (19.8 to 84 a) for males, the larger ranges
occurring when mice are scarce. The range is
extended into trees when feeding on young
birds and squirrels, and into shallow water
when pursuing fish. Males are known to
wander widely, especially during thebreeding
season, and consequently are trapped 3 times
more often than females. One male was found
to have traveled a remarkable 37 km (23 mi)
straight-line distance in 7 months. The animal
issolitary and defendsits territory againstin-
dividuals of the same sex by a threat display
and aggression if necessary. Males are domi-
nantto females except when the female is preg-
nant. The population density of ermine fluc-
tuates widely depending on prey abundance,
but averages one per 10 ha (24.7 a) in good
habitat, with a range of one per 17 ha (42 a)
to one per 50 ha (120 a).

BROWN LEMMING

On the tundra, I once followed an ermine
for some distance as it investigated old lem-
ming holes on a gravel ridge. It loped along
almost like a speedy giant inchworm, withits
long slender back hunched up. I watched
another one repeatedly dart out to nibble on
aroad-killed collared lemming which secem-
ed too heavy foritto carry away. In the Yukon,
I chased yet another into a brush pile, and as
it popped its head out again, its eyes glowed
(from the tapetum area of the retina) with a
mysterious green color which I have never
seen again in any animal.

BROWN LEMMING
Scientific name Lemmus trimucronatus
Family Volesand Lemmings (Arvicolidae)
Order Rodents (Rodentia)
Total length 150 mm (5.9 in)
Tail length 22 mm (0.9 in)
Weight 70 g, maximum 113 g

(2.5 oz, maximum 4.0 oz)
Color The brown lemming's coat is a
reddish-brown color, particularly bright on
the rump and more grayish on the head,
shoulders, and underparts. The feetare silvery.
The winter coat is considerably longer and
grayer, but there is no moltinto a white pelage
as occurs in the collared lemming. The
juvenile fur is dull reddish-gray.
Distribution and Status This lemming
dwellson the arctic tundra from Alaska to Hud-

Brown lemming

son Bay in the Northwest Territories, in-
cluding the lower arctic archipelago from
Banks Island to Baffin Island. In the east, the
range sweeps south almost to the Manitoba
border. In the west, the lemming inhabits
alpine tundra and subalpine woodland, sur-
prisingly reaching central British Columbia
and Alberta in the Coast and Rocky Mountain
ranges at elevationsof 1 80010 2 500m (5,906
to 8,202 fr). Favored habitats are wet sedge-
grass tundra oralpinemeadowsand the edges
of ponds and watercourses, but sometimes it
appears in sphagnum bogs, subalpine
woodland, and talus slopes. Dry gravel ridges
and lichen-moss sites (often preferred by the
collared lemming) are usually avoided.

The brown lemming also occurs along the
narrow strip of arctic tundra and adjacent
islands in the Soviet Union, from the White
Sea to Bering Strait and Kamchatka Peninsula.
Fourother speciesofthe lemming genus Lem-
musare found from Scandinavia east to Kam-
chatka, and as far south as the Himalayas,
Mongolia,and China. The most famousis the
Norway lemming(Lem muslemmus)notable
for its spectacular population cycles and
migrations, and itsbeautiful coat of yellow and
black.

Food Thebrownlemmingisadirect com-
petitor of caribou for tundra vegetation such
as sedges, grasses, COttONgrass, Mosses,
lichens, bearberry, saxifrages, and buttercup.
Willow catkins, roots, bark, bulbs, and many
kinds of berries also help appease this rodent’s
ravenous appetite. Bulbs may be stored
underground, butgrass and sedge are cutand
left onsite for later use, or are carried back to
be eaten near the den. A lemming will not
refuse carrion, even if it is another lemming.
Reproduction and Growth Generally the
breeding season lasts from June to September
— the snow-free, growing season of arctic
plants. Adult females raise 3 litters during this
period, while young of the year produce one
or 2. During optimal conditions of tempera-
ture, snow cover, and food availability, lem-
mings continue to breed throughout the
winter, resulting in a great build-up in the
population. The gestation period is 23 days
and the average number of young per litter is
7 (range of 4 t09). The nest is located in a grass-
lined underground den, often situated under
aboulder, orin winter, is likely placed on the
surface under the snow. The pink infants
weigh about 4 g (0.1 oz) and nurse from the
mother’s 8 nipples. Theireyesopenatday 11,
they are furred at day 12, and begin eating
vegetation at day 13, which results in a rapid
increase in growth. At around 3 weeks the
youngsters often play near the burrow en-
trance. Lemmings are known to have lived 14
months in the wild.

Remarks Thebrownlemming resemblesa
stocky meadow vole, but with shorter tailand
limbs. The fur, remarkable for its length and
softness, traps an insulating layer of air bet-
ween the hairs, providing protection from heat
loss and great buoyancy when swimming. The
eyes are small and the ears are hidden in the
fur. The front claws are thick and sharp, ex-
ceptforthe thumb claw whichis flat. Furand
bristles keep the soles of the feet from contac-
ting the cold substrate.

As with most other arctic creatures, the
brown lemming is active for periods during
the day as well as night. Through the long

Continued on .54
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Caribou

The bull caribou stood motionless beside a yellow
thicket of willows, exhausted from three weeks of
clashes with other bulls and from mating with over a
dozen cows. Drained of his strength from the rut, he
had lost twenty-five kilograms (55 pounds) of fat
reserves, built up over the summer and autumn. Amid
grunts, sneeezes, belches, and the sharp clicking of
hooves, thousands of cows, calves, yearlings, and
bulls filed past, but he ignored them all. The urge to
fight and mate had finally passed. Wearily his legs
began to move, keeping pace with the herd as it
foraged, rested, and traveled up to thirty kilometers
(18.6 miles) a day. Through the mountain passes and
across the tundra valleys the animals streamed, ever
onward toward the open forest where they would
spend the winter. Within a week the bull’s antlers fell
to the ground and he began to keep company with
other bulls. Then one day in December they drifted
off from the main herd. It would be next June, back
on the tundra calving grounds, before the bulls would
meet up with their herd again.

The bull’s winter coat had now grown to its full
thickness and rich coloration. The long guard hairs,
tapering at both ends, captured a dead air space,
which along with the wooly underfur kept its body
warm even at -45°C (-49°F) and while swimming
through ice water. As the temperature fell and the
snow deepened, the bachelors continued foraging for
lichens, willow, and cranberry. The bull could smell
particular plants under half a meter (1.6 feet) of snow
by plunging its haired snout into the white powder,
or by sniffing the air vents where saplings and trees
poked through the snow cover. By day the caribou
slept out on frozen lakes where they could watch for
wolves. Confident of their ability to escape an attack,
they did not even bother to stand up until the wolf
pack approached within two hundred meters (656
feet). Since most of the wolves followed the main
herds, concentrating their hunting on calves and
cows, the bulls, being more dangerous quarry, were
usually left alone.

In late January, a fierce windchill sucked the heat
from every living boreal creature, causing the caribou
to lay side by side in a bed of snow. The temperature
in their legs dropped to 10°C (50°F), which slowed
down heat loss from the limbs. But neither cold nor
wolves were the caribou’s greatest winter hardship; it

was starvation. With sedges and grasses of the
meadows and lake shores buried deeply under
snowdrifts, the herd had to rely mainly on lichen and
heath plants growing under jack pine and spruce
trees on the hillsides. The animals’ hooves, no longer
worn flat by abrasion on rough gravel, grew sharp
rounded edges which were useful in poking through
the crust and shoveling away the snow. At the bottom
of the feeding crater, the caribou could reach down
and graze on the sparse vegetation.

At sunrise and sunset, and sometimes throughout
the night, the herd of bulls left the lake in single file
and entered the woodland to feed. In order to eat
about six kilograms (13 pounds) of food, each caribou
had to forage for twelve hours and dig over one
hundred craters in the snow. As the winter months
passed by, the animals grew thin on their starvation
diet. Fat stored under the skin, around the belly
organs, and in the bone marrow, was used up to keep
the animals warm and to provide the energy to travel
several kilometers each day to new feeding grounds
where the snow cover was uncrusted and less than
sixty centimeters (23.6 inches) deep. In a few areas of
mature forest the caribou stood up on their hind legs
to pull off strands of black or yellow lichens draping
down from the branches of tamarack and spruce.

By March, the animals had lost so much weight
that the outlines of their ribs and hip bones could be
seen under the faded and worn hides. The strongest
bull pushed its weaker companions out of their
feeding craters, saving himself the work of digging his
own. With the health of several bulls reaching a
critical condition, the forage situation began to
improve as warming temperatures melted away the
snow cover on exposed ridges. And yet, rather than
wait for the snow to disappear completely and to take
advantage of the accessibility of food, the herd began
its long leisurely trek back through the spruce
woodland to the barren grounds. The endless tracts
of the summer range would once more resound with
the clicking of thousands of hooves.

52 TUNDRA Caribou




GaNEEs iR Uy
R




BROWN LEMMING continued from p.51

frigid winter, it seldom travels on the surface
ofthe snow where it would be exposed to cold
air and predators, and perhaps become lost.
People have reported following lemming
tracks for great distances on the snow, and a
few have been found as far as 35 km (21.8 mi)
outontheseaice oronglaciers. Forananimal
with sucha reputation for traveling, the lem-
ming has an unexpectedly small home range.
Generally under 35 sq m (376.8 sq ft), the
range may shrink to only 5 sq m (53.8 sq ft)
under crowded conditions.

While North American lemmings are notas
famous for migrations as the Norway lemm-
ing, they do exhibit impressive fluctuations
innumbers over wide regionsona2-to 5-year
basis. Perhapsthe lemming migrationsin Scan-
dinavia are just more noticeable because the
animals are funneled past human settlements
by the intricate topography of mountains and
fiords. The brown lemming often occurs in
colunies and becomes quite quarrelsome
when other individuals appearin its runways.
The crowding problem worsens as litter after
litterare added to the population over the sum-
mer and right through the winter during a
population outbreak. By spring, the lemmings
are ina high state of agitation from continual-
ly searching for or defending a home area.
Then the spring thaw hits suddenly, flooding
their burrows and further reducing habitable
ground. The rodents are seized by a powerful
urge to disperse and the massive exodus
begins. Both night and day their brown bodies
can be seen scurrying over the tundra and
swimming over ponds and rivers. Lemmings
by the thousands are drowned after becom-
ing exhausted, or are snatched up by eager
foxes, wolves, weasels, bears, owls, gulls,
jaegers, and even fish. Mortality is particular-
ly high for young and old lemmings, since they
are less able to defend a suitable space. Females
breed less, litters are smaller, and infant sur-
vivalis low throughout the summer. From the
constant chewing of millions of little lemm-
ing teeth over the winter, spring, and summer
the vegetation may be severely overgrazed.
These factors combine to decimate the lem-
ming population and for the next few years
hardly a lemming can be found over great
regions of the tundra, with dire consequences
to arctic carnivores.

When [ was a student at the University of
Illinois I received a phone call from the Curator
of Mammals at the National Museums of
Canada. He was putting the final touchesona
book on the mammals of the Yukon, and asked
me if I would join his assistant on an 8-week
field trip to the Yukonand Mackenzie districts
to obtain specimens and information on a
number of specific mammals. Since it meant
postponing my own research for the summer,
I had to give this offer some serious thought.
Within a few minutes, however, [ realized 1
couldn’t pass up the opportunity.

The itinerary proved just how fortunate I
was to beonthe expedition, foreach week we
flew by helicopter or float plane, drove, or
canoed into some of Canada’s most spec-
tacular country. From the wet tundra and
“*pingos’’ (hills of ice raised by frost action) of
Tuktoyaktuk to rocky peaks and snow packs
of the Richardson Mountains, it was an ex-
perience ofalifetime. The final week we spent
on the crest of Haeckle Hill, just north of
Whitehorse in the Yukon. Ourmain task here
was to collect the brown lemming in a fantasy-
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like landscape of green alpine meadows, dwarf
wind-sculptured spruce, and orange and
yellow lichen-painted rock faces, 21l looking
down on a vast expanse of valley forest and
talus slopes that stretched away as far as the
eye could see. After setting up the tent I was
excited to find the tunnels and thick (butold)
pellets of lemmings in the mat of alpine tun-
dra, and I quickly set row after row of mouse
traps. The following morning ljumped from
the tent and raced over the rough ground to
the waving red flagging tapes that marked the
lines. Two months of hiking all day through
sodden muskeg and up mountain-sides had
built up leg muscles that felt like they could
carry me anywhere. The brisk breeze just lifted
my spirits higher. Working along the lines,
hoping to discover the reddish colorof my first
brown lemming in a trap, all 1 found wasmouse
brown and shrew gray. The legendary crea-
ture of “boom and bust” population must have
now been in the latter stage. I couldn’t find a
single specimen anywhere. To make matters
worse, it turned cold over the next few days
and began to snow, though it was only mid-
August. We busied ourselves taking blood sam-
ples from arctic ground squirrels and process-
ing other small mammals. Descending the hill
again later in the week while onourway home,
I glanced over to some bushes. The only known
specimen of the brown lemming from these
parts had been found mummified in the top of
thistype of bush. Though our efforts failed to
produce the brown lemming, we had been for-
tunate in finding most other species over the
past 2 months. [t was time to return to univer-
sity life, but I still have hopes of returning to
the tundra, only the nexttime during a “lem-
ming high".

CARIBOU
Scientific name Rangifer tarandus
Family Deer (Cervidae)
Order Even-toed Ungulates(Artiodactyla)
Total length males 180 cm (70.9 in);
females 165 cm (65 in)

Tail length 18 cm (7 in); 15 cm (5.9 in)
Weight 110 kg, maximum 318 kg

(242.5 Ib, maximum 701 Ib);

80 kg (76.4 Ib)
Color The caribou is basically a brown
animal with a white neck, belly, and rump, and
adark linealong the sides. The northern-most
populations are gray and white while the
woodland race is dark brown. The calf's coat
is reddish-brown with a dark stripe extending
from the neck to the tail.
Distribution and Status Caribou occur
throughout the tundra and boreal forest
regions of North America, Greenland, Europe,
and Asia, extending from high arctic islands
to formerly as far south as Idaho, Michigan,
Nova Scotia, and the northern regions of
Mongolia and China. The animal is known as
reindeer in the Old World, where it was
domesticated about 3,000 years ago. Popula-
tion sizes and ranges of most herds have been
greatly reduced, particularly in southern
areas. It is gone from Prince Edward Island,
NovaScotia, New Brunswick,and the Queen
Charlotte Islands of British Columbia. A herd
of less than 2 dozen still exists in northern
Idaho and Washington. Large herds of
domestic reindeer have replaced the wild
animals in regions of Scandinavia, Siberia,
Alaska, and northwestern Canada. Reindeer
have been introduced in Iceland, Spitzbergen,
Scotland, and South Georgia Island in the
South Pacific.

This primitive member of the deer family
evolved in Europe about 440,000 years ago
andcrossed into North America over the Ber-
ing Land Bridge before the last (Wisconsinan)
Ice Age. Formerly numbering 3.5 million in
North America, recent estimates are around
1.03 million divided into 30 separate herds.
Certain subspecies or groups are quite distinct
inappearance and habitat, and consequently
have been given common names. For exam-
ple, Peary caribou (numbering only 13,000)
are small, pale-colored animals of northern
arctic islands (now disappeared from nor-
thwest Greenland). Barren-ground caribou
(the most abundant)are medium size and oc-
curacross the continent and adjacent islands
onsedge-grass, heath-lichen, and shrub tun-
dra. Most migrate (up to 1 000 kmor 621 mi)
into the forest-tundra woodland for the
winter. Woodland caribou (43,000 estimate)
are a large, dark race which remain in the
boreal forest of spruce, fir, pine, and birch,
or in the western mountains inhabit alpine
meadows and subalpine forest in the summer
and move about 2 000 m(6,562 ft)down in-
to valley forests and bogs for the winter.
Food Caribou graze on lichens, grasses,
sedges, horsetails, low broad-leaved plants,
willow andbirch twigs, and mushrooms. The
diet becomes more restricted in winter, con-
sisting mainly of lichens. Lichens are largely
water and are low in protein. Caribou are able
to utilize nitrogen fromurea(a waste product
eliminated in the urine) circulating in the
blood to form certain amino acids — the
building blocks of protein. The animals also
graze on antlers and bones lying on the
ground, which serve as a source of minerals.
Even birds' eggs and lemmings are devoured
when available. Radioactive fallout, like
Cesium-137, has become increasingly concen-
trated in the food chain from lichens to caribou
and other animals and man.

Reproduction and Growth Woodland
caribou bulls may gather harems of a dozen
cows, but bulls in the larger herds of barren-
ground caribou mate as the cows are moving
by on their southward migration. The cows
come into heat several times at intervals of
about 11 days during October and early
November. While pursuinga female abull fre-
quently clashes with other bulls or pauses to
thrash shrubs with his antlers. As his energy
ebbs he concentrates on tending one female.
Mating is a single swift act occuring at dusk
ordawn. Females in poor physical condition
do not come into heat (estrus) and postpone
breeding until the following year. About 230
days after fertilization (generally mid-May to
early July), the single (rarely twins) fawn is
born, as the female wanders off from the herd.
Almost all births in a population occur within
10 days. The young can walk within minutes
and run with the motherin several hours. For
the first few days the calf nurses for a minute
about every 18 minutes. The calf develops
rapidly, growing from G to 48 kg (13.2 t0 105.8
Ib) in 5 months. Caribou grow little far if at all
during the winter when food is scarce. The
weaning processbeginsby theend of July and
is completed by October. A strong cow-calf
bond improves the survival of the young ani-
mal. Femalesmay breed asearly as 1.5 yearsbut
mostdonotuntil 3.5 years of age. They reach
fullsize by 4 years, while males require 6 years.
The average life span is only 4.5 years in the
wild, with a maximum record of 13 years, but
captives have been known to reach 20 years.



Remarks Caribouhaveadistinctive shape
withaheavy body and rectangular head. But
even more noticeable are the spectacular pair
ofantlers present on bulls as well as cows. Even
calves grow spikes. The long main beam
curvesbackward then upward while the flat-
tened single (rarely 2)rightbrow tine extends
vertically to protect the face. Those of the bulls
begin to grow in March or April, reach alength
ofup to 1.3 m (4.3 ft), and are shed during or
after the rutin autumn. A bullin poor physical
condition may drop its antlers early and con-
sequently loses its dominance and sex drive.
Females' antlers are under 0.5 m (1.6 ft) in
length and are kept until spring. They are us-
ed to defend newborn calves and to gain the
best forage sites. The cleft hoof is large and
rounded with soft pads which offer sure
footing on rock, gravel, and spongy ground.
These pads shrink and the hoofbecomes sharp
edged in winter, providingausefulshovelfor
digging and also ensuring a non-skid surface
fortravel onice. The large dew claw increases
the supportareaofthe hoof. There are 34 teeth
presentin the jaws which show considerable
wear on the grinding surfaces in animals ap-
proaching 10 years of age. A series of scent
glands, with which the animals identify and
keep track of each other should they become
separated, are located in front of the eye, on
thelower legs, between thehooves, andat the
end of the tail. A caribou has relatively poor
vision, moderate hearing, and akeen sense of
smell which detects both food sources and
predators.

Caribou are great travelers, averaging 19 to
55km(11.8 to 34.2 mi)each day during annual
migrations which may cover from 500 to
1 000km(310.7 to 621.4 mi) from summer to
winter grounds. They often cover 500 km
while foraging during summer, averaging a

speed of 7 km (4.4 mi) per hour. When need
be a caribou can gallop at speeds of 60 to 80
km (37.3 to 49.8 mi) per hour, swim long
distances at 11 km (6.8 mi)perhour, and climb
over treacherous terrain. At certain times of
the year, especially during migration, large
numbers of herds unite into concentrations of
up to 19,000 animals per sq km (0.4 sq mi).

It has been estimated that a wolf kills and
devours an average of a dozen caribou each
year. Otherimportant predatorsare the grizzly,
wolverine, lynx, black bear, coyote, golden
eagle, and raven. Calves and weak adults are
most susceptible to attack, as well as to death
from cold wet weather. Additional mortality
factors are trampling, drowning, and other ac-
cidents. Biting andblood-sucking flies harass
caribou all summer, causing considerable
mental and physical stress. The decline in
many caribou herds has caused great concern
and controversy among native people, wildlife
managers, and conservation organizations.
Overhunting, predation by wolves in par-
ticular, habitat degradation especially by un-
controlled fires, and a parasitic worm in-
troduced by contact with deer have all been
factors in the plummeting numbers and range
reductions of caribou. In the 1940s, one study
found that the annual caribou kill totaled
around 100,000 animals, but this has been
greatly reduced in recent years. The fight to
save the dwindling herds continues.

The annual migration of tens of thousands
of caribou between the tundra and open forest
is among the most spectacular events to be
found in nature. It may take days for a large
herd to pass through an area, to the sound of
grunts and clicking and pounding hooves. The
urge to reach their destination sometimes has
tragic consequences, as occurred in the
autumn of 1984 in northern Quebec.

CARIBOU

Thousands of animals attempted to cross a
river at a traditional point, but the river was
swollen and treacherous from recent heavy
rains (and perhaps additional excess water
released fromahydro dam). Fordays, caribou
persisted in entering the water, even though
drowninganimals and carcasses floated by in
full view. When the situation was discovered
by native people and the wildlife service there
was really nothing they could do but drag
thousands of carcasses out of the water and
try to save some of the meat. An estimated
10,000 caribou perished ina couple of days.
The whole sad incident reminded me of lem-
mings which occasionally drown in huge
numbers when migrating. Instinctive behav-
ior, although wonderfully adaptive under nor-
mal circumstances, can lead to inappropriate
actions by animals in unusual situations.

Onaboat trip up the west coast of Hudson
Bay we sighted a lone caribou bull standing on
arocky point, trying to find acoolsea breeze
toblow away the black fly menace. We put to
shore that afternoon at high tide and began our
studies of tundra plants and animals. Our
guide, alwaysanxiousto trail caribou, told us
excitedly of a small herd he had just discov-
ered. Several of us followed him and began
stalking closer forabetter look. Fromrock to
rock we crept, trying to stay downwind and
out of the caribou’s sight. Froma distance, the
shimmering summer heat rising fromthe gray
and black tundrabouldersmade it difficult to
see the animals. All of a sudden, our herd of
caribou began squawking loudly, jumped in-
to the air, and flew away! Our embarrassed
guide stood up and I chuckled to myselfas a
flock of sandhill cranes soared noisily
overhead.
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Muskox

With the first frosts of August, patches of brown and
yellow vegetation spread among the gray boulders,
replacing the green mantle of the arctic summer. The
sun rode lower in the southern sky and the days grew
shorter. In late afternoon, shaggy brown beasts
appeared in single file on the top of a distant tundra
hill — muskoxen, on their way to the valley to graze
on sedges and forbs. Every so often an animal
stopped to shake its head and coat to rid itself of
mosquitoes swarming around the exposed lips and
eyes. Without any boulders nearby, one itchy
individual rubbed itself vigorously against the only
other available object, another muskox. Amid this
pastoral scene, two calves splashed about in a creek
and then started playing “king of the mountain,” both
attempting to retain a position on top of a peat
mound. On the next hill three white wolves sat
watching the herd, their eyes gazing intently, their
muscles tensing in anticipation of a chase.

The muskoxen spread out over the green valley to
feed as two bulls, which had recently joined the herd,
began hooking their horns into the peat. With
mounting aggression, they closed the distance
between them until the two animals stood only ten
meters (33 feet) apart. With lowered heads, the bulls
rubbed their eye glands with an outstretched foreleg.
Then, without warning, they roared and charged at a
forty-kilometer (25-mile)-per-hour gallop. The gap
separating them closed rapidly until their flattened
horns crashed together with a loud heavy thud which
rolled over the hillside to the wolves’ keen ears.
While one bull held its ground, the other backed off
and stood there, swinging its massive head from side
to side. The rest of the herd resumed grazing as if
bored with the duel. The head-swinging bull charged
again, trying to overpower or gore its combatant.
Although they had traveled together peacefully all
summer, hormones in their blood had dramatically
changed their mood. The two powerful animals were
now contesting the right to dominate the herd and to
mate with all the cows. With the second crushing
impact, the charging bull fell backwards to its knees,
staggered to its feet, and walked slowly away as if
stunned.

Meanwhile, the wolves had taken advantage of the
fight’s distraction and the spread-out herd and were

stalking a cow and her calf. With their keen eyesight
the two muskoxen spotted the white predators and
quickly ran toward the others, the calf bleating as it
tried to keep up with its mother. Hooves flying and
long hair streaming in the breeze, the dozen
muskoxen galloped shoulder to shoulder back up the
hillside. Displaying remarkable agility, the clumsy-
looking animals negotiated the rocky slope with ease,
their hooves resounding on the stones. Reaching the
summit they stood in a straight line behind the
victorious bull, heads lowered toward the attackers.
The wolves approached silently and cautiously,
testing the situation, almost as if they were just
curious. One wolf darted too close to the line, and
the second bull charged for several meters, sending
the wolf scurrying out of range. Several wolves tried
approaching from the rear, but the herd closed ranks,
with heads facing outward, protecting the three
calves within the tight circle. For half an hour the
wolves dashed in and out, searching for a weakened
animal, hoping the herd would stampede. As the
wolves circled ever closer, trying to cut an animal off
from the group, both bulls and cows took turns at
short charges which drove the predators back again.
At each charge, the muskox herd shifted forward to
protect the rear of the exposed animal. Suddenly a
wolf leapt to the shoulder of a charging cow, burying
its teeth into her thick fur and hide. The cow whirled
and threw off her attacker, while another cow butted
it away. The bitten cow panicked, and began to run
away, but in an instant the lead bull cut her off and
forced her back into position.

As darkness fell, the moonlight reflected off both
polished horns and bared teeth. The muskoxen stood
their ground patiently against the wolves, just as their
ancestors had done for thousands of generations.
Finally, the wolves strode off on their long stiff legs,
knowing their chance would come again in the weeks
ahead. An hour later, as deep mournful howls carried
across the barrens, the muskoxen still held their
formation.
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MUSKOX
Scientific name Ovibos moschatus
Family Cattle, Sheep, and Goats (Bovidae)
Order Even-toed Ungulates(Artiodactyla)
Total length males 245 cm (96.5 in);
females 200 cm (78.7 in)

Tail length 14 cm (5.5 in); 10 cm (3.9 in)
Weight 340 kg, maximum 410 kg

(750 Ib, maximum 904 Ib);

180 kg (397 Ib)
Color The coat is dark brown with lighter
brown areas on the legs, muzzle, and middle
ofthe back. The horns are yellowish-brown.
Distribution and Status This tundra
species is found in moist meadows and
willow-birch thickets in valleys in summer and
windswept plateaus and ridges in winter.
Adapted to an arid and cold environment, it
is generally absent from regions with a mean
annual snowfallin excess of 50cm (20in). The
muskox once inhabited the arctic tundra from
Alaska to Manitoba on Hudson Bay, including
most large arctic islands and the northern
coast of Greenland. For centuries these
animals were killed off faster than they could
breed, and they are presently found on only
half their former range. The species has recent-
ly begun to increase in numbers and to expand
into formerly occupied areas. There are ap-
proximately 45,000 muskoxen now living in
the Northwest Territories — up froma 1967
estimate of 10,000. The muskox died out on
the tundra of the Soviet Union after the last
Ice Age (perhaps as recently as 2,000 years
ago), butithasbeen reintroduced thercon the
Taimyr Peninsula and Wrangel Island, and in
Norway, Sweden, Iceland, Spitzbergen,
Alaska, and several antarctic islands. A recent
introduction to the tundra region of northern
Quebec has resulted in a population of 148
which is expanding its range rapidly.

The closest living relative is the golden takin
(Burdorcas taxicolor)— a goatlike animal of
the Himalayas. The muskox evolved on the
Siberian tundraabout 3 million yearsagoand
emigrated across the Bering land bridge
around 110,000 years ago. Two populations
became separated during the Wisconsinan

glacial advance. One survived south of the
glacier in the northern United States as far
south as Kansas, while the second lived ina
northern ice-free refugium on Ellesmere
Island and Greenland.

Food Muskoxen are both grazers and
browsers, feeding on grasses, sedges, and
forbs, as well as such shrubs as willow and
crowberry. A herd wanders slowly through
river valleys and meadows, eating only some
ofthe available supply of plants. Feeding this
way, the animals do not overgraze the range
and itcan be used again in the near future. Dur-
ing the winter months, the herd moves to
hilltops and other exposed areas where the
wind blows the vegetation free of snow. Ex-
tensive regions of tundra are unsuitable for
muskoxen because of lack of proper forage.
Reproduction and Growth The mature
bulls join the herd of cows, young bulls, and
yearlings during midsummer, and the rutoc-
curs through August and early September. The
bulls smell strongly of musk at this time, which
gives rise to the species’ name. One or occa-
sionally 2 calves are born 8 months later, bet-
ween late March and early June, when wintery
conditions (down to -40°C or-40° F)may still
be present. The 12-kg (26.5-1b) calf stands in
less than an hourandseeksshelterinthelong
coat of the cow where it nurses from 4 mam-
mae. Green plants are nibbled as early as one
week, but nursing continues for up to a year
and a haif. In areas of poor to average forage,
cowsgivebirthonly once very 2 years, butan-
nually on good range. Following a severe
winter, females may not come into heat at all
inautumn. Female muskoxen become sexual-
ly mature at 2 years old if wellnourished (one
year in captivity), 4 to 5 years if in poor con-
dition. Malesbegin breedingafter 5 years. In-
dividuals may live 23 years in the wild and 25
years in captivity.

Remarks The muskox is kept warm, even
inthe coldest weather, by its magnificent coat
which reaches fulldevelopmentat the end of
the third year. The dense softundercoatis the
insulating layer, while the long guard hairs
{which may reach the ground)break the wind,
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help shed moisture, and protectthe underfur
fromwear. Only the lips and the nose pad are
left unhaired. The hooves have sharp round-
ed edges and rough pads for sure footing on
snow andice, The horns, presentin both sexes,
are not shed like antlers, buthave abony core
and continue to grow throughout life. They
start growing at an age of 4 weeks and reach
full size in G years. In males, the bases of the
horns become wide and almost touch each
other on the forehead. The ears and tiny tail
are hidden in the fur, while the eyes are pro-
tected by the downward and forward-
sweeping horns. The neck and legs are
noticeably short. The large humped shoulders
support the animal’s heavy head.

Muskoxen have excellent senses of hearing
and sight. They don’thesitate to swimacross
wide stretches of water and solitary in-
dividuals have been seen to enter a lake and
remain there to escape attack from wolves.
The species is gregarious, generally number-
ing 15 to 20 in winter herds and 10 in summer.
A group of 100 has been reported, represen-
tingatemporary merging of several herds. The
bulls are often solitary or keep to small
bachelor herds from spring to the autumn rut,
but sometimes remain with the cows and
young for much of the year. During the
breeding season one dominant bull will ag-
gressively drive away his competition forthe
right to lead and mate with all the adult cows
of the herd. A cow will assume control of a
herd in the absence of a bull.

When unharassed, muskoxen move at a
slow deliberate pace, covering one to 10 km
(0.6 to 6.2 mi) in a day. They remain bedded
down during severe arctic storms. Sometimes
a herd moves long distances over the sea ice
to colonize another island. Usually the sum-
merand winter ranges are less than 80 km (50
mi) apart. In winter, the animals paw craters
in the snow to reach their food, buticingand
deep snow conditionsoften resultindecreas-
ed feeding activities leading to a net loss of
energy. In fact, for 6 to 7 months of the cold
season, muskoxen continually lose weightand
must regain theirhealth and body fat content
during the briefsummer. Below a temperature
of -40°C (-40°F) individuals must increase
their heat production, in spite of wearing one
of the best insulating coats in the animal
world. Yearlings suffer the most during initial
winter periods, for they are no longer nourish-
ed and protected by their mothers, and are out-
competed by the adults at the best feeding
sites.

Over countless ages the muskox has provid-
ednorthemn people withmeat, hide, fur, sinew,
and horn (for utensils and bows). Other mor-
tality factors include starvation (whole herds
may succumb), wolf and grizzly predation
(often as high as 50 percent of the muskoxen
inaregion), and accidents such as drowning,
falling, and fighting. Though circle formation
of a herd provides considerable defense
against wolves, itisa poor strategy forhuman
hunters. With dogs holding a herd at bay,
native people were able to advance within easy
range for kills with spear or bow and arrow.
Later, the use of firearms wiped out whole
herds. The Canadian government placed aban
on hunting in 1917, and numerous populations
have since been reestablished. In 1969, the
Northwest Territories governmentopened the
first muskox hunt to the Inuit of Grise Fiord
on Ellesmere Island, and elsewhere a quota
system is now in place. However, northern



development and resource extraction have
resulted in new problems for muskoxen.
Harassment by people in aircraft, onall-terrain
vehicles, and on foot cause stampedes away
from the few areas of optimum habitat,
sometimes leading to the death of weakened
animals and abandonment of calvesnot strong
enough to keep up. Recently muskoxen have
become economically important in some
regionsas a trophy animal, asa tourist attrac-
tion, and for wool sheared from captive
animals. I have never been fortunate enough
to study these majestic creatures in the wild,
only in zoos. However, several of my friends
have recounted their observations of muskox-
en in the high arctic. One of them, a
photographer, approached 2 herd too close-
ly and was charged by a bull. Luckily, he
retreated in time and the bull chose not to pur-
sue him.

GRAY WOLF

Scientific name Canis lupus

Family Wolves, Foxes,and Dogs(Canidae)

Order Carnivores (Carnivora)

Total length 180 ¢cm (70.9 in)

Tail length 45 cm (17.7 in)

Weight males 50 kg, maximum 80 kg
(110 1b, maximum 176 Ib),
females 45 kg, maximum 55 kg
(99 b, maximum 121 1b)

Color Most wolves are a mixture of tan,
brown, and gray, darkest along the back and
white below. Black and even white coat col-
ors occur, the latter most frequently in the
arctic.
Distribution and Status The gray wolf
displays one of the most extensive distribu-
tionsofany land mammal. Itis native to most
of North America, with the notable exception
of Baja California, southeastern United States
(perhaps displaced by the closely related red
wolf, Canis rufus), coastal Mexico, and Cen-
tral America. The largestwolves are in the nor-
thwest part of the continent, the smallest in
southeastern Canada and in Mexico (averag-
ing 35 kg or 77 Ib). The gray wolfformerly oc-
curred throughout most of Europe and Asia
north of the tropical forest. Typical habitats
of this adaptable carnivore include the tundra,
coniferous and deciduous forests, grasslands,
and semidesert. From old historical accounts
itappears that the wolf was quite common and
feared by the early settlers of North America.
Shooting, trapping, and poisoning for cen-
turieshave severely reduced the numbersand
distribution of this species, so that most are
now found in fairly remote country. Recent
estimates are around 50,000, from the high
arctic to Mexico. The wolf is classified as en-
dangered in the United States (exceptin Alaska
and Minnesota) and is also protected in Mex-
ico. Its status is classified in a variety of ways
in Canadian provinces. Occasionally govern-
ment hunters are called in to reduce the wolf
population due to pressure from big-game
hunters and outfitters. Such political action
causes quick reaction by conservationists who
view wolf predation as a part of nature that
should not be interfered with.

The wolf line is believed to represent an
early stage of development in the family,
originating from fox-like animals about 4
million years ago (in Pliocene times). These
small wolves eventually crossed from North
America into Asia over the Bering land bridge
and evolved into the gray wolf, which later
reinvaded North America. Living alongside

the modern wolf species was the giant of the
family — the dire wolf (Canis dirus) which
occurred from Canada to South America. It
became extinctonly 8,000 years ago, probably
asa resultof the disappearance of the large her-
bivorous mammals it depended on as prey.
The gray wolf’s closest relatives in North
America are the red wolf, found in the
southeastern United States from Texas and
Kansas to Pennsylvania, and the coyote, all 3
of which may interbreed to form hybrids. The
domestic dog probably arose from a south-
Asian wolf about 15,000 years ago. Viewing
the modern breeds of dogs, it is astonishing
what hasbeen achieved by selective breeding.
Food Wolvesconcentrate their hunting ef-
forts on large mammals such as deer, elk,
moose, caribou, sheep, muskox, and goat.
Many other animals are taken as available, in-
cluding beaver, foxes, ground squirrels, hares,
mice, birds’ eggs, fish, and insects. A wolf’s
digestive system is adapted to handling large
amounts of meat at a single meal, commonly
20 6kg (4.4 10 13.2 Ib), but up to 9 kg (19.8
Ib). Such heavy meals can be consumed several
times in one day. When food becomes scarce,
a wolf can usually fast for up 1o 2 weeks
without much harm.
Reproductionand Growth Certain pairs
of wolves develop a close bond and remain
together for life, but lone individuals may also
pair off during the breeding season. Depen-
ding on the latitude, females become recep-
tive from January to April, with the period of
heat (estrus) lasting 5 to 7 days. During the
mating act, the penis swells inside the female’s
vagina and the 2 animals remain locked
together, just like dogs, for up to 30 minutes.
Around 63 days after fertilization, an average
of 6 young (range of one to 11)are born blind
and helpless. Their eyes open at 2 weeks and
the quickly growing pups begin to play out-
sidethedenat 3 weeks, and are weaned asear-
ly as 5 weeks. The female generally remains
close to them for 2 months, the family being
fed by the pack. About this time the wolves
abandon the den and frequenta new site call-
ed a rendezvous area, providing access to
water and plenty ofroom forthe pups to romp
and develop their skills in running, hunting,
and play fighting. A strong socialattachment
to other pack members is formed during this
period. In theautumn, the pack leaves this se-
cond home of trails and beds, and wanders
widely over the home range. By 10 monthsof
age, the subadults have grown to full size and
participate in bringing down large prey. Both
sexes reach sexual maturity at 2 years, butmost
breed for the first time at 3 years. While 10
years isold fora free-ranging wolf, captive in-
dividuals have survived for 18 years.
Remarks Wolvesare adapted physically for
running long distances, often required to
locate their prey. They walk on their toes
(digitigrade) — 5 on the front foot (the dew
claw does not reach the ground)and 4 on the
hind foot. Unlike almostall cats, the claws are
ratherstraightand unretractable. The beautiful
fur coat is composed of long guard hairs and
a dense short underfur. An extended period
of moltoccurs in the spring, when the animal
appears rather slim without the full winter
coat. There are 42 teeth in the heavily built
skull, with long canines and special shearing
cheek teeth (carnassials) formed by the sharp-
edged fourth upper premolar and lower first
molar. Powered by strong muscles the jaws rip
out large pieces of flesh from the downed prey,

and the chunks are swallowed whole.

Wolves usually rest in the shade during the
day, for any activity in the warm sun causes
overheating and panting. Hunting activity
most often begins in late afternoon and the
pack may wander over 30 km (18.6 mi) in
search of food. One pack was reported to have
traveled a remarkable 72 km (44.7 mi) in 24
hours. Most prey are discovered by their scent;
chance encounters and tracking are less suc-
cessful hunting strategies. The wolf’s keen
nose can pick up airborne scents of prey from
distances as far as 3 km (1.9 mi). Individuals
position themselves to stalk within close
range, then rush in an attempt to overtake large
animals before they can gain top speed and
escape. Actual attacks are directed at the prey s
shoulder, flank, or rump. Once severely
wounded, most big animals enter a state of
shock and stand still until pulled down by the
pack. If the moose, elk, or caribou putsup a
brave fight with kicking hooves and sparring
antlers, the wolves may lose heartand give up.
Inpursuing fleeing animals, the wolves often
give up the chase within one km (0.6 mi) un-
less their trained eyes detect signs of weak-
ness, in which case the pack persists until they
are either successful or become exhausted.

The range of a wolf pack varies with the
season, density of prey, size of the pack, and
type of terrain. Some populations are
migratory on the tundra or on mountainsides,
following their main prey or avoiding deep
snow. Densities range from a high of one wolf
per 8 sq km (3 sq mi) but average fewer than
one per 26 sq km (9.6 sq mi). Most packs con-
sistofaround 8 individuals (often related), in-
cluding the dominant pair of breeders, pups,
and additional adults who breed as well. Packs
have been seen as large as 36 members, but
perhaps this representsa temporary union of
several packs. The leadership role of the domi-
nant male is critically important to the well-
beingandeven thesurvivalofthe pack.Every
member holds a certain level or status in the
group, often exhibited when feeding, mating,
orreserving space. Studies have showna com-
plex system of communication among wolves
involving voice (howls, growls, whimpers),
sight (baring teeth, lowering ears, elevation of
the tail), and smell.

While cross-country skiing in the boreal
coniferous forest (taiga), I once came across
a most gruesome sight — a deer kill. A pack
of wolves had brought down the deer and
eaten everything except for a few pieces of
hide and the long bones, which lay scattered
and broken all over. The ground was flatten-
ed with deep paw prints, and hair and blood
stained the white snow. As I stood there in
astonishment, [ recreated the savage scene in
my mind. It was several years laterbefore [saw
my firstwolves. Boating down a remote river
near the Keewatin District, I looked up mo-
mentarily from watching for rocks under the
water and noticed 2 large dogs following us
along the nearby barren esker. Suddenly it
dawned on me that they couldn’t possibly be
dogs. One wolf was gray, the other pure white.
Asthe 2 bounded effortlessly over the sandy
hills, 1 felt lucky to have witnessed such
secretive and spectacular animals. The next
day I caught sight of the white wolf walking
along the edge of the lake where I had set my
trapline for smallmammals. Its coat stood out
boldly against the dark spruce — a most im-
pressive sight. Atanotherlocation, insouthern
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Gray Wolf

Way off in the distance, a thin line of eight animals
snaked across the tundra meadow, around a pond,
and up a ridge. The last individual lagged behind and
finally stopped in the evening shadows, panting
heavily from exertion. The pack of wolves returned
to the exhausted straggler, nudging her with wet
noses and impatient pleas to continue the hunt. The
time was early May and the female was obviously
heavy with pups. After some apparent exchange of
messages, the others continued on their way, their
flagging tails disappearing over the top of the ridge.
The female rested for 2 minute, then backtracked,
pausing only to lap up a drink of water. An arctic loon
skirted around to the opposite end of the pond,
keeping a watchful eye on the wolf.

The wolf’s destination lay about ten kilometers
(6.2 miles) to the south, in a small grove of stunted
spruce protected in the lee of a prominent hill.
Although she had not visited this spot since last
spring, she strode directly to her traditional den site
which was tucked under the cover of several
enormous lichen-covered boulders. Looking
cautiously over her shoulder to ensure she was not
being followed, she promptly disappeared into the
dark tunnel. Her keen nose picked up the scent of
other creatures that had recently sought refuge there
— red-backed voles, a snowshoe hare, and an ermine.
With stiff-legged strokes of her front and hind limbs
she set to work renovating and cleaning the den.
Intermittent sprays of sandy soil and dust flew out the
entrance and from deep inside came a sneeze
followed by a loud snort. Tired from the strenuous
day, the wolf trotted up on top of the den and lay
down on the cool moss. In a minute she was asleep
with chin resting on her forepaws, but her nose and
ears continued to monitor every scent
and sound.

A week later, a steady two days of rain drenched
the landscape and the musty odor of lichen and soil
permeated the humid air. Dry inside the den, the
wolf was in labor. Pup after pup appeared from her
birth canal and she licked each one clean in turn.
Before an hour had passed, eight blind, floppy-eared,
and whimpering babies lay curled at her belly. In

about one week, the pups’ eyes opened, and soon
after, eight balls of brown wool began playing around
the entrance to the den, wandering ever-farther
outside into their fascinating new world. The wolf
pack returned periodically to bring the mother an
arctic hare, some mice, or lemmings, but she clearly
yearned to join her mate and the others on their
nightly forays. Then one evening she could resist no
longer, and leaving the pups in the care of another
female, she ran with the pack to feed on a caribou kill
about twenty kilometers (12.4 miles) away. In the
ensuing weeks, the pups began to be weaned from a
diet of milk. The father wolf and occasionally the
other pack members regurgitated half-digested meat
for the pups to devour.

One afternoon the dozing wolves heard the
approaching drone of a float plane, which soon
roared over the den site, sending them scurrying for
cover under the spruce boughs. The next day, two
fishermen left their camp for 2 walk and spotted the
gnawed bones and hare’s feet scattered around the
den. They soon realized it was an active den and
began looking down the entrance. The father wolf
allowed himself and the others to be seen, and drew
the men away from the family that had taken refuge
underground. The female prepared to move her
offspring, obviously nervous about being discovered.
For sanitary reasons she had already planned a move
to a second den. When it was dark she grasped a pup
by the back with her mouth and carried it off into the
night, returning a half hour later for the next
youngster. The other members of the pack returned
the next morning to find the den empty. This
situation caused great concern and much tail
wagging, as the animals searched around and around,
looking for clues. The fresh scent of the mother
wolf’s trail soon gave the answer, and the pack
bounded off to rejoin their companions.
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Wolverine

In the early-morning darkness, a single closed flower
of mountain avens jostled in the wind atop a gravel
esker. As the sun finally rose to spread its warmth and
light over the rolling tundra landscape, the flower
opened its yellow petals and began tracking the sun
across the blue sky. The start of another beautiful day
was also heralded by a chorus of trills from longspurs,
the buzzing of black flies conducting their warm-up
exercises, and the slow, grazing approach of several
caribou. All life seemed to bustle into activity, as if
not wanting to waste a precious moment of the short
growing season. When a caribou cow reached the top
of the esker, the bright flower caught her attention,
and she strode over to the matted plant and nibbled it.
Just then, the caribou became aware that she was
being watched by several wolves, about three
hundred meters (984 feet) away. Perhaps in
nervousness or anticipation of being pursued, the
cow relieved herself of a dozen black pellets, which
showered down on the remains of the mountain
avens. For two days the wolves shadowed the cow,
waiting their chance, for they realized they could not
outrun her. When the ambush and savage kill finally
occurred, the whole dramatic scene was over within
two minutes. The three wolves ate their fill, kicked
lichen and moss over the carcass, and trotted off in
single file, planning to return for another mealin a
few days. But there would be little left to feed on, for
the hot carcass was soon discovered by a wolverine.
The stocky black and cream-striped animal rushed up
to the caribou remains as if it hadn’t eaten for a
month. With great powerful jaws and teeth, the
wolverine tore out chunks of muscle and belly
organs, swallowing them whole. Half an hour later,
the animal had devoured so much food it could
hardly walk. Ambling over to the shade of a big
boulder, the wolverine flopped down to digest the
meal. With hundreds of black flies desperately trying
to penetrate its shaggy coat, the satiated scavenger
licked the blood and grease off its face, and with a
paw, wiped the sticky caribou hair from its mouth.
The following day the wolverine consumed the
rest of the flesh and began extracting marrow by
cracking apart the long bones with its molars.
Holding the slippery white leg bone with its wide
front paws, the animal closed its beady eyes, angled
the shaft between the back molars, and with muscles
bulging on the sides of the head, clamped down and
shattered the thick bone. Snorting, licking, and
swallowing, as if in great haste, the wolverine literally

cleaned up the whole carcass, leaving only hair and
broken bones scattered over the ground.

No sooner had the wolverine curled up to sleep
when the wolves bounded up the esker, eager to
claim their hard-earned prize. With noses to the
ground, the agitated wolves quickly figured out what
had happened. In seconds one of the wolves
discovered the concealed thief, and deep throaty
growls warned the wolverine that it was in serious
trouble. The wolves were not fond of wolverines
even on neutral terms; the raiding of their food
supply drove them to attack at fever pitch. The
wolverine arched its back hard against the boulder
and growling menacingly, bared its fangs. The wolves
repeatedly feinted and drove in to bite, each attacking
from a different angle. One wolf succeeded in
clamping down on the wolverine’s front left paw as
the defender was distracted for a split second. The
wolverine countered by a savage bite to the wolf’s
head, and the two spun apart. With one of the pack
bleeding, the wolves circled around, sizing up the
situation. Realizing their foe was not worth risking
their further injury, the wolves departed, leaving the
wolverine panting heavily and licking its wounded paw.

During the next week, the wolverine nursed the
damaged foot and remained in seclusion in a nearby
den, hidden among some rocks. Bones were broken
and bacteria from the wolf’s mouth infected the open
wound. Able to walk only on three limbs, the
wolverine weakened from blood poisoning and lack
of food. By the time the tundra took on its autumn
cloak of russet colors, the animal was still
experiencing difficulty in walking. With food as
scarce and temporarily available as it was in this
environment, the wolverine needed to be fit to
successfully forage over an enormous home range.
Sometime in late winter, while sleeping in a snow
bank, the wolverine’s heart ceased to beat. Later, its
soft tissues provided food for an arctic fox and
insects, and its bones were gnawed by lemmings for
calcium. The following summers, the mountain avens
plant grew stronger and produced dozens of flowers,
fertilized by the last remains of the wolverine. Energy
from the sun had flowed from plant to herbivore to
carnivore, and nutrients from the soil had returned
full cycle.
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GRAY WOLF contirnied from p. 559

Manitoba, one wolf successfully com-
municated its feelings concerning my trapping
activities within its home range. The animal
deposited 2 remarkably lange pile of droppings
on my equipment!

WOLVERINE
Scientific name Gulo gulo
Family Weasels (Mustelidae)
Order Carnivores (Carnivora)
Total length  males 100 cm (394 in);
females 90 cm (35 4 in)
Tall length 23 cm (9.1 in}; 22 cm (8.7 in)
Welght males 25 kg, maximum 32 kg
(%5.1 Ib, maximum 70.4 lb);
females 18 kg, maximum 22.4 kg
(39.7 Ib, maximum 49.3 Ib)
Color The wolverine is covered in glossy
black and dark brown fur, shorton the head,
longest onthe @il The forehead and ear tips
are grayish-brown, and 2 broad brown or
yvellowish stripes run from the shoulders,
along the sides, w the base of the tail. There
are often whitish spots on the throat and belly.
Distribution and Status The wolverine is
acresture of alpine and barren-ground tundra;
subalpine, mountain, and boreal coniferous
forests; and deciduous forests on occasion. [t
was formerly found over 2 memarkably large
region — from Alaska wo California, Ellesmere
Island to Pennsylvania. In Eurasia it was
known from Morway (o Romania, eastern
Siberia o northern China. s mange and
numbers have been greatly reduced on both
continents, and the animal is now present only
in remote regions. Thene ane still small popula-
tions in the mountains of the western United
States. The North American population was
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long thought to be a distinct species (Gulo
fuscus), but it is probably no more than a
subspecies of the Eurasian wolverine

Food This powerfulanimal is omnivorous,
but is noted most for its scavenging role in
nature. It devours berrics and small animals,
including birds" cggs and nestlings, insects,
fish, frogs, mice, ground squirrels, marmaots,
beaver, and porcupine, It has been known to
ateack and kill elk, moose, caribou, and sheep,
particularly young, sick, or crippled in-
dividuals, It also specializes in cleaning up car-
rion of these large mammals, plus that of
whales and seals along the arctic coast. In
some regions it takes advantage of wolf and
bear kills, and may follow the migrating
caribou herds for this purpose. ts massive
molars and powerful jaw muscles enable the
wolverine 1o crack open long bones for mar-
row — a habit which has given rise to the
nickname “hyena of the North.”
Reproduction and Growth The
wolverine leads a solitary life, the 2 sexes com-
ing 1wgether for only a short courtship.
Females come into heat for one period of
several days from March o Oowober, though
usually in summer A male will attempt to mate
any female (generally one to 3)that eccurs on
his erritory. Following fertilization the em-
bryos cease development until January —a
process called delayed implantation. About 5
wecks later (February to April), 3 (range of 2
to G) young are born, after a total gestation
period of 7 to 9 months, Each weighs about
100 g (3.5 oz). The den may be dug under-
ground in a snowbank, rocky crevice, or be-
neatha fallen tree, The youngsiers' eves open
a4 weeks, when the babies are covered in fuz-

GRAY WOLF D

WOLVERINE .

2y cream-colored hair They suckle milk from
the mother’s 4 mammae until 10 weeksofage,
by which time they can swallow regurgitated
food from the mother, The offspring become
independent the following winter, when they
have learned o hunt, cache food, and defend
aterritory. Females are sexually mature at one
year, males ar 14 months, but most do not
breed until theirsecond or thind vear. Life ex-
pectancy inthe wild is unknown, but they have
survived over 17 years in capulvicy.
Remarks Thestout wolverine hasa reputa-
tion of wughness and great endurance. It
gallopswith an aw kward rolling gait on short
legs and wide fur-lined feet. Capable of run-
ning for hours withowt stopping to rest, a
wolverine may coverover 50bkm (31 mi)inone
day, and wander over a home ange of 2 000
sq kmiT40sqmi}inthe courseofa year. These
animals generally respect each other’s ter-
ritory which ismarked innumerousplacesby
droppings, urine, scent from the anal glands,
and scratches on tree trunks. It climbs and
swims well, and frequently caches food in
trees, snow, of in the soil. Fopulation densities
ofone individual per 200 w0 500 sq km (74 to
185 sy mi) have been recorded. Nevera com-
mon species, the wolverine has fared poorly
in irs contacts with humans. Diswurbance from
resource development, heavy trapping
pressure, habitat and food depletion, along
with a low reproductive rate have made the
wolverine one of the rarest and most isolated
creatures of North America.




Mammals of the

Montane Forest

Moungin slopes of emperate and tropical regions are clothed in numerous types
of needleleafand broadleaf forests. With increasing elevation, the temperature drops
anaverage rate of 1.8°C per 333 meters (3.2°F per 1,092.5 feet). In addition, higher
clevations generally receive more rminand snow, 2 higher relative humidity, and greater
winds than those below. These factors result in the formation of successive layers
of communites, each adapted to a particular clevational zone. For example, climb-
ing up the Santa Catalina Moungiins of Arizona one would pass through ponderosa
pine-silverleaf oak forest at 2 000 meters (6,561.7 feet), Mexican white pine forest
at 2 500 meters (8,202.1 feer), white fir-Douglas fir forest at 2 700 meters (8,858.3
feet), and alpine fir-Engelmann spruce forest at 3 000 meters (9,84 2.5 feet). Cons-
tant heavy mist and drizzle form a cloud forest at 900 to 2 700 meters (2,952.8 to
8,858 3 feet) inareas from northeastern Mexico to Panama. Montane forest iypes occur
atdifferent elevations and contain differcnt species of plants and animals on cooler
and moister north-facing slopes versus hotter and drier south-facing slopes of the
same mountain. Herb and shrub layers are frequently sparse and snow accumulates
1o many meters’ depth in protected spots.

Nearby mountains may exhibit vastly different plant and animal communities
depending on the direction of air masses. The western slopes of the Cascade and Coast
mountains in British Columbia have cool summers, 200 centimeters (78.7 inches)
of precipitation, and a frost-free period of over 200 days, due to the Japanese ocean
current that warms and drenches the Pacific coast. This tll, shady rain forest con-
sists of western hemlock, western red cedar, Sitka spruce, yellow cypress, Douglas
fir, and many other species. To the east, in the rain-shadow side of tall mountains,
lies the dry yellow pine forests of the Okanagan Valley, where the summers are hot,
annual precipitation averages less than 38 centimeters (15 inches), and the frost-free
period iszbout 140 days. Mountainous regions often have steep slopesand thin, rocky,
well-drained soil, Conifers are adapted to these conditions, with their shallow root
systems.

In the United States and Canada, two major units are recognized. The Pacific
Coniferous Forest extends from British Columbia to California and boasts the tallest
living tree — the coastal redwood at over 106 meters (34 7.1 feet). The Cordilleran
and Rocky Mountain Coniferous Forest is characterized by yellow pine, the bristlecone
pine — the oldest living thing at an age of up to 8000 years — and the giant sequoia
— the world s most massive organism, The Montne Forest Biome is sometimes com-
bined with the Boreal Forest Biome under the Coniferous Forest Biome, Mammals
living at high elevations develop large lungs and heart, and their blood contains ad-
ditional red blood cells and hemoglobin — all adaptations to the thin air.

Common herbivores are the mountain sheep, mule deer, American elk, golden-
mantled ground squirrel, porcupine, pine siskin, and spruce grouse. Carnivores and
insectivores include the grizzly, black bear, cougar, red-breasted nuthatch, and moun-
tain bluebird. The mountain pine bectle, spruce budworm, ants, and butterflies are
abundant.

Mammals of the Montane Forest 65



American Shrew-mole

All afternoon a heavy mist drifted through the coastal
forest of giant redwoods and Douglas fir — among
the biggest living things ever to inhabit the earth. At
the base of a colossal fir, and hidden under gracefully
arching ferns, the brown soil shuddered slightly as a
little black creature burrowed its way along, just
below the surface. Suddenly a black scaly palm with
long claws reached out and pushed aside the debris.
Then out popped a long pink snout with the nostrils
opening on each side. This strange nose worked its
way up and down and sideways for a few seconds
before the rest of the shrew-mole emerged
completely. Resembling either a big shrew or a tiny
mole, the animal began moving slowly over the
ground. “Tap-tap-tap,” its nose poked among the
leaves and needles, as the shrew-mole shuffled along
on its front knuckles. Only a white patch of skin was
visible where the eyes should have been, and no ears
extended through the fur. Even a neck was lacking, as
the front limbs appeared to grow right out from the
sides of the head. Guided by the thin snout and a
barrage of whiskers, the animal investigated
everything it encountered, perhaps searching for an
insect or spider to eat. Finally contacting an
enormous fallen log draped in a sheath of green moss,
the shrew-mole couldn’t resist the temptation to
explore it to its end.

A gentle breeze ruffled the shrew-mole’s sleek coat
and water droplets began to condense on the hair
tips. Finding nothing of interest in its three minutes
of rambling, the creature dug down in the loose peaty
soil and promptly disappeared, the thick, bristly tail
being the last to slip down the hole. Tired from its
adventure, it curled up for a ten-minute nap, but even
in sleep the animal continued to twitch nervously.
The long whiskers, which lay in contact with the soil,

began to vibrate ever so slightly. Some bigger creature
was coming this way. The shrew-mole awoke with a
start, but remained motionless in its short burrow. All
was quiet for awhile, then a scraping sound became
progressively louder until a big coast mole burst into
the tunnel. The shrew-mole froze in fear as the mole
perceived its presence. Angered by the discovery that
its territory had been invaded by this musky-smelling
shrew-mole, the coast mole snapped its long jaws
which were lined with an impressive array of sharp
teeth, and shoved at the shrew-mole with its spade-
shaped, clawed hand. An exchange of high-frequency
whistles quickly informed the little traveler that it
had strayed too far. Retreating as fast as possible, the
shrew-mole backed out of the open hole and onto the
surface again, whereupon it scrambled with
surprising agility into the branches of a low shrub.
Loath to leave the security of its burrow system, the
coast mole was content to block the open passageway
and to continue on its way below ground. After
shaking for ten minutes in the shrub, the vanquished
shrew-mole completely forgot about the incident,
backed down, and went below for another snooze.

Such encounters on the forest floor were
frequent, involving not only these two species but
also Trowbridge and Pacific shrews. The ground was
honeycombed with their burrows which were
extended continually as the insectivores searched for
worms and grubs. Each took advantage of this subway
system, not differentiating or caring whether the
tunnels were of their own construction or not. Nips,
pushing, and twittering generally solved the soil war
and serious injuries were rare.
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AMERICAN SHREW-MOLE

Scientific name Neurotrichus gibbsii
Family Moles, Shrew-moles, and Desmans
(Talpidae)

Order Insectivores (Insectivora)

Color The coat is black or dark gray, in-
terspersed with silver hairs.

Total Length 120 mm (4.7 in)

Tail Length 40 mm (1.6 in)

Weight 10 g (0.4 0z)

Distributionand Status The shrew-mole
is found along the humid Pacific coast at eleva-
tionsfromsealevelto 2 500 m (8,202 ft) from
extreme southwestern British Columbia south
through the Coast and Cascade Mountain
ranges to central California. It can be quite
common in the moist crumbly soil of ravines
and river banks in deciduous, coniferous, and
mixed forests. In the south itis a typical inhabi-
tant of the majestic redwood and Douglas fir
forests, while farther north it dwells in wet
forests of western hemlock, western red cedar,
and Sitka spruce. The shrew-mole occasional-
ly extends into relatively dry yellow pine
forest. This is the smallest of the 7 North
American moles, and is most closely related
to 2 species of Japanese shrew-moles (Uro-
trichus) which inhabit mountain forests and
grassland.

Food This mouse-sized mole can eat more
than its own weight in worms, insects, and
spiders overnight. Some vegetable matter is
also accepted, and even an occasional sala-
mander. Digestion is so rapid that food passes
through its systcm in littlc more than half an
hour.

Reproduction and Growth Living in a
mild climate, the shrew-mole breeds once or
twice a year from February to November. Most
pregnancies have been recorded in the spring
(March to May). The developmental period of
the embryos is unknown but is probably
around 22 days. A litter consists of one to 4
pink young, each averaging 26 mm (1 in)long
and weighing 0.7 g (.03 oz). The nest is
generally underground or ina stump and is lin-

ed with a bit of leafy material. The female
nurses the offspring with milk from her 8
mammae. Most likely the young reach sexual
maturity at one year of age, and survive 2 or
3 years.

Remarks As the name implies, this little
mole looks like a cross between a shrew and
amole. The frontlimbs are not modified into
outward-facing shovels as in other moles,
although the claws are long and flattened for
digging. Five toesare presenton the short front
and hind feet. There are no external eyes or
ears, but the animal can probably detect the
difference between day and night and it reacts
to sounds. Vibrations reaching the animal
through the soil are picked up by sensitive
hairsand nervesdistributed on the head, tail,
and body. Vocal communication is achieved
through a faint twittering and perhaps high-
frequency calls as in shrews. The tailis ringed
with rows of scales and is bristly, thick, and
constricted at the base. The long thin skull has
36sharp teeth for cutting up prey into pieces
small enough to be swallowed.

The shrew-mole digs through the loose soil
with alternating strokes of the front limbs. The
excess soil is packed along the sides of the bur-
row and is not dumped on the surface into a
mole hill. Also, the exit holes are left open,
which is mostunusual for moles. Perhaps this
habit is related to the greater surface activity
oftheshrew-mole; the creature can more easi-
ly find its way back into the tunnel system. Bur-
rows are shallow (under 30 cm or 11.8 in),
since most of the mole’s prey inhabits the up-
per soil layer. This seems to be a relatively
social insectivore, with individuals frequently
using each other’s tunnels. The shrew-mole
doesnothibernate but isactive day and night,
interrupted frequently by short rest periods.
It forms part of the diet of hawks, owls, rac-
coons, skunks, and snakes.

1 first came across this strange small mam-
malin the dripping wet forests of British Col-
umbia. AsIseta trapline I feltas tiny as an ant
under the towering hemlock, cedar, spruce,

AMERICAN SHREW-MOLE
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and fir. Logs as high as 2.5 m (8.2 ft) blocked
my way along the ravines, so I had to crawl
under or walk around them. The nextmorn-
ing Idiscovered that 10-cm (3.9 in)}long slugs
had set off some of the traps, however nu-
merous Cascade deer mice had been caughtas
wellas 2 shrew-moles. [tis one thing to leam
aboutan unusual animal froma picture or film,
but to have the chance to examine it firsthand
was really exciting. Years later 'was fortunate
to collect several more specimens along the
edge of a beautiful forest of redwoods in
California. These primitive-looking creatures,
the huge ancient trees and fantastic growth of
ferns, and the misty air gave me a feeling of
stepping back into prehistoric times.

GRIZZLY BEAR
Scientific name Ursus arclos
Family Bears (Ursidae)
Order Carnivores (Carnivora)
Total length 200 cm (78.7 in)
Tail length 8 cm (3.2 in)
Weight males 260 kg (573.2 Ib);
females 170 kg (374 .8 Ib)Northern
bears are much larger: 453 kg, max-
imum 780 kg (998.7 Ib, maximum
1,719.6 Ib); 320 kg, (705.5 Ib)
Color Thegrizzly is usually some shade of
brown, but can vary from almost white to
brownish-black. There may also be different
color patterns, such as light patches on the
throat, back, and head. Cream-tipped guard
hairs give some bears a frosted appearance.
The hair is not glossy like that of the black bear.
Distribution and Status The grizzly, or
brown bear as it is sometimes called, former-
ly covered half of North America west of Hud-
son Bay, Minnesota, and Texas. It ranged from
thearctic coastas farsouth as central Mexico.
While now mainly restricted to mountain
meadows, subalpine forests, and the tundra,
it used to be common on the prairies. The
animal is presently found from Alaska east
over the barren grounds to Hudson Bay, and
south in the Rockies to Idaho. There are only
1,000 grizzlies left in the United States south
of the Canadian border, down from 100,000
inthe 19thC.Only 30,000 are left in western
Canada and Alaska. Its distribution in Europe
and Asia has also decreased tremendously
{100,000 remain), although it used to occur
over the entire forested region from the British
Isles to Japan and from northern Siberia to
north Africa, the Himalayas, and China. The
grizzly was a relatively recent immigrant to
North America, crossing the Bering land
bridge at the end of the Ice Age. In fact, it was
confined to ice-free areas of Alaska until the
glaciers melted back, freeing the bear to ex-
pand its range over the western interior of the
continent. Fossil records are known from as
far east as Ohio and Kentucky. There are 5
otherspecies in the genus Ursusincluding the
polar bear and black bear of North America
and 3 species found throughout Asia.
Food This bear, like most members of its
family, isomnivorous, meaning it eatsa wide
variety of both plants and animals. Over 200
kinds of plants have been recorded in the diet,
with favorites being pine nuts and cranberries.
On emergence in the spring, the grizzly sur-
vives on its fat until plants start to grow. It
grazes on grass and other herbs, and then turns
its attention to berries in the summer and fungi
and seeds in the autumn. Insects, mice, ground
squirrels, marmots, and plant roots are dug
from the ground, fish are snapped out of the



waters with the jaws, and big mammals such
as elk, deer, moose, mountain sheep and goats,
and caribou are actively hunted or scaveng-
ed if found dead.

Reproductionand Growth  Grizzlies pair
up for several weeks to a month prior to the
breeding season of May to late July, but both
sexes may mate with other individuals, even
in the same day. The mating act varies from 10
to 60 minutes. The embryos cease develop-
mentuntil October or November, so that they
may be born from 180 to 266 days later, usually
in February (January to March) while the
female is hibernating in the winter den. The
average litter is 2 (range of one to 4) and the
young are the size of kittens and weigh about
0.5 kg (1.1 1b). At first blind and naked, they
do not appear out of the den until 4 months
old and then begin to eat foods other than their
mother’s milk. Weaning occurs from one to
2 years. The female aggressively defends her
offspring, particularly from large male
grizzlies that would likely killand devourthe
cubs if found alone. Females often begin to
mate at 3.5 years of age, but generally don’t
produce their first litter until 5.5 years. They
give birth every second or third yearup to age
25. Males begin to mate from 3 to 6 years of
age. Grizzlies have lived 30 years in captivity,
but6to 10 years is common for wild animals.
Remarks The grizzly is the largest and
strongest land-dwelling carnivore in North
America. A few individuals, particularly from
the Alaska coast, may reach over three-
quarters of a t (0.8 ton). Throughout their wide
range grizzlies vary somuch insize, color, and
even shape of the face, that they were once
thought to represent many species. This
animal has a thick body, highest at the

shoulders, and an almost unnoticeable tail.
The claws are remarkably long, up to 15 cm
(5.9 in), but they wear down each summer
from walking and digging in rocky ground.
Thick pads on the feet cushion the animal’s
heavy weight, and allow it to stalk with hard-
ly a sound. Though clumsy looking, the
animal can gallop at speeds approaching 60
km (37.3 mi) per hour — far surpassing the
fastest people and quick enough to overtake
large mammals on rough terrain. The grizzly
relies most onitskeen sense of smellin detec-
ting food and other animals (including peo-
ple) that may be nearby. Its hearing ability is
lessdeveloped than the large animals ithunts,
and its eyesight is poor.

While generally leading a solitary life,
grizzlies are sometimes seen in groupsofover
100 when attracted to acorns, fish, or some
other abundant food. Population density
averagesone per 20 sq km (7.4 sq mi)but may
range from one per 1.5 to 150 sq km (0.6 to
55.5 sq mi). The animal may be active anytime
ofthe day or night, but often beds down dur-
ing the middle partofthe day. Thisbearisquite
atravelerand can easily cover 25 km(15.5 mi)
in 24 hours. While mostbears find sufficient
food resources to maintain themselves in a
home range of 50 to 600 sq km (18.5 to 222
sq mi), others forage over 2 600 sq km (962
sqmi)in their lifetime. Surprisingly, the grizzly
is not territorial over denning and resting sites
or food resources. Even an aggressive bear at
a carcass will defend it only as long as it is
hungry. These bears puton over 100kg(220.5
Ib)offatin the autumn and enter a deep sleep
from late October to early May in the north,
though animals formerly living in the
southern range remained active all year.

GRIZZLY BEAR

Human interests of hunting, recreation, ran-
ching, agriculture, and resource extraction
brought inevitable clashes with grizzlies,
much to the detriment of the animal. This
huge, unpredictable predator and people are
clearly incompatible as evidenced over the
centuriesin Eurasiaaswellasin North America
right up to the present time. There have been
a number of terrible maulings and deaths of
people whose only mistake was to camp, hike,
or work within grizzly range. Experts onbear
behavior have repeatedly pressed forimprov-
ed public education and the separation of
recreation and commercial interests from
areas frequented by grizzlies.

While camping on a remote lake in the
Yukon,a colleague and lunknowingly walk-
ed within 10 m (32.8 ft)ofa large grizzly that
was napping in a thicket. It was only after we
climbed part way up the mountainside and sat
down to catch ourbreath that we saw the giant
animal emerge from the thicketbeside the lake
and move across the alpine tundra at a
remarkable speed. The grizzly stopped to
scratch its belly by bending down an 8-cm
(3.2-in)aspen sapling with its chest, and then
movingback and forth overthe stemandbran-
ches. Unconcerned by our presence, thebear
remained in the valley during our week-long
stay. The powerful creature was never far from
our thoughts as we wentabout our research.
Icannotsay Islept well, knowing that thebear
mightbe ashort distance frommy head, with
only canvas separating us. Occasional bouts
ofsudden snoring by my companion certain-
ly added to the tension.
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Grizzly Bear

The two-year-old grizzly finally broke its long winter
sleep and crawled out of its underground den.
Located on the mountain’s north slope, the area
surrounding the den was still covered with snow. The
young bear would now lead a solitary life, for his
mother had abandoned him and his sister the
previous autumn. Moving at an unhurried pace
toward the valley below, as if still half asleep, the
animal came across a steep slope which he slid down
on his furry rump. Next he found a sunny spot to
soak up the sun and rest his shaky leg muscles. With
the massive head lying on his front paws, he drifted
into slumber, snoring loudly. Two days later the
grizzly reached the valley where only patches of
snow remained. He was hungry after the six-month
sleep, but there wasn’t much to eat. For the next
month the bear would have to live mainly off his
body fat and an occasional meadow vole. With the
warming temperature and longer days, grass and
other plants began to grow, and the bear nipped off
buds and leaves with his front incisor teeth and
tongue. Since his stomach was unused to such green
food, the meals passed through him rather quickly.

One evening a breeze carried such an exciting
scent that the big bear rose up majestically on his
hind feet. His rubbery keen nose then led him on a
two-kilometer (1.2-mile) search for the carcass of a
moose that had died in late winter. The bear used his
long pointed canines for grabbing onto the carcass
and he dragged the heavy animal by backing up
slowly into a secluded thicket. Bracing himself while
standing directly over the animal, the bear ripped
open the thick hide with his front teeth so he could
reach the liver. The sharp premolars on the upper and
lower jaws cut off hunks of flesh like a pair of
scissors, while the flattened back molars worked
them into softened pieces ready for swallowing. Each
night the bear returned to feed on the moose, being
careful to cover it with brush before leaving. This
helped protect the smelly remains from other
scavengers and the hot sun. The grizzly was always
hungry and couldn’t even pass up mice, insects,
grubs, or ants that he uncovered by raking the grass
and soil with his long claws, or by flipping over rocks
with an outward swipe of his paw. His favorite snack
was the fat hoary marmot, but he had to work hard at
digging the animal out of rock piles.

By late spring, the grizzly had wandered about
ninety kilometers (56 miles) from the den. His worn
winter coat began to itch terribly and the animal
rubbed his sides, back, and belly against boulders and
white aspen trunks to scratch off loose patches of fur
that he couldn’t reach with his claws. Gorging all
summer, the big brown bear gained over a kilogram
(2.2 pounds) per day and continued to grow in size
and strength. Even the black bear ran from his path as
he roamed over the mountain meadows. But big as he
was, he couldn’t resist acting like a cub again every
once in awhile. When no one was looking he
galloped around in circles, rolled over on his back
and kicked the air, then rocked back and forth while
holding his hind feet with his front claws.

Throughout the autumn the grizzly spent most of
his time looking for food. He frequently joined
several other bears that gathered in the open forest to
feed on a bumper crop of whitebark pine nuts. These
oil-rich seeds were quickly converted into fat, which
was clearly evident when the animal tried to run.
When he charged another grizzly that came too close,
ripples ran down his thick hide of skin and blubber.
In October, after months of molting and regrowth,
the fur coat regained its full pile and insulating
qualities. With the shortening days, cooler weather,
and disappearance of reliable food sources, the
animal became progressively sleepier. Day by day he
moved higher up the mountainside forests and into
the subalpine zone where he somehow found his old
den. Over twice as heavy as he was when he departed
the previous April, the bear squeezed into the rocky
cavern to begin his marathon six-month dormancy.
His body processes slowly tuned down over the next
two weeks. Heart rate and breathing dropped to
almost one-half speed, and his body temperature fell
by 5°C (9°F). The grizzly would remain in this state
of suspended life until his mountain home became
hospitable once more.
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Cougar

“You’re crazy! Cougars don't live anywhere near
these parts. Must have been a coyote or something.”
That “something” was, in Mrs. Kowalski's mind, a big
cat — a very big cat. She had lived all her life on the
valley farm and knew each wild animal on sight. The
creature she saw last night was no coyote, deer, or
bear. A terrible painful scream had awakened her and
quite shaken, she drew back the kitchen curtains to
view the yard. The moon cast an eerie glow over the
surrounding buildings, but all now seemed quiet. She
watched nervously for a minute, her heart pounding.
Maybe the scream was part of a bad dream. Just as she
was about to draw away from the window, some large
animal moved in the shadows by the fence. A tingle
ran up her neck and she swallowed hard as she
strained to see the intruder. A round head with
piercing yellow eyes appeared through the fence,
then a long lean body. Stepping cautiously out into
the light beside the haystack was an enormous cat! It
moved slowly like a pale ghost, gliding without a
sound on powerful legs that bulged at the shoulders.
A thick rope-like tail dragged along just clear of the
ground. Though still frightened, Mrs. Kowalski had to
admire the majesty of her visitor. It sniffed the
ground, than sat upright and looked around, flicking
the black-tipped end of the tail back and forth like a
giant house cat.

“But what is it doing here and why did it
scream?”’ she thought to herself.

The dog at her side suddenly became aware of the
cougar’s scent, and it began to growl and the hair rose
up on its back. Bark-bark!

At the sound of the dog, the cat whirled around
and bolted three meters (9.8 feet) over the fence and
disappeared in a flash. When she had calmed down,
Mrs. Kowalski then feared for the safety of the cattle
in the pasture. She went to the truck and then drove it
along the road, honking the horn and flashing the
lights.

The next morning she was simply amazed by the
size of the tracks in the mud and the distance the
creature had cleared in one jump. She called to warn
the neighbors, but they didn't take her too seriously.
Within a week, no one laughed at her any longer. On
several nearby farms a dog was dead with a slash to its
neck, a calf had been killed and partly eaten, and a
horse was badly scratched right through the thick
hide along the neck and rump. The local people
banded together and with the help of dogs they tried
to hunt the cougar down, but the big cat was
nowhere to be found. Some said it was just a transient

animal passing through the area. Others continued to
wonder at the large rounded tracks that appeared in
the snow every now and then.

It was not until the following spring that the
mysterious cat showed itself again. Farther down the
forested valley a farmer was cultivating his field when
he noticed some creature stretched out in a freshly
turned furrow. Every once in awhile the animal
flopped over from side to side, as if scratching an itch
on its back. The farmer continued his rounds on the
tractor, once passing within fifteen meters (49.2 feet)
of the animal which he was now convinced was the
legendary cougar. At this close range the big cat sat
up, curled back its whiskered upper lips, and snarled.
Rising onto its hind legs the cougar swung its body
away from the tractor and walked unconcernedly
toward the woods. Fascinated by this incredible event
the farmer turned off the machine and watched the
animal stride away. Pausing briefly, the cougar then
glanced toward the woods and growled, whereupon
three spotted kittens emerged. The youngsters had
been waiting obediently but impatiently under cover
until their mother signaled it was safe to come out.
With spring in their stocky legs and mischief on their
pug little faces the kittens bounded after the adult,
two of them intent on capturing the swinging black
tip of her tail while the third leapt up and ricocheted
off her thigh. The family finally disappeared among
the trees.

The news of this most recent sighting spread
rapidly throughout the valley. It seemed everyone
had theories or questions on where the cougars had
come from, why were they living here, and if they
were dangerous to people and livestock. A
conservation officer was called in to provide some
answers and relieve the mounting tension in the
community. At a meeting he explained that improved
habitat conditions and mild winters over the last few
years had resulted in an increase in the deer
population. This ready source of prey and adequate
forest cover must have encouraged several dispersing
cougars to take up residence in the valley. He went on
to explain that the cat’s main foods were deer, elk,
rabbits, ground squirrels, and mice, and that generally
only when starving would they kill livestock. With a
government offer to compensate for any such losses
and the knowledge that cougar attacks on people
were extremely rare, life soon returned to normal.
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COUGAR
Scientific name Puma concolor
Family Cats (Felidae)
Order Carnivores (Carnivora)
Total length males 240 cm (94.5 in);
females 205 cm (80.7 in)
Taillength 88cm(34.7in); 78cm(30.7 in)
Weight 80 kg, maximum 136 kg (176.4 Ib,
maximum 299.8 Ib); 50 kg (110.2 Ib) The
smallest cougars live in the tropics.
Color Adult cougars are brown (darker
along the back) and white or pale brown on
the underside. The muzzle, tip of the tail, and
behind the ears are black. The young have a
spotted coat which is replaced at 6 months of
age.
Distribution and Status The cougar or
mountain lion is capable of living in 2 remark-
able variety of habitats from desert, swamp,
and grassland to hardwood, evergreen, and
tropical forests, from sea level to alpine tree-
lineat 3 350 m(10,990.8 ft). The cougar has
one of the most extensive ranges of any land
mammal in the world, reaching the Yukon
Territory and New Brunswick in the north to
southern Argentina in the south. After cen-
turies of being hunted as a feared and hated
predator, the cougar had become restricted by
the mid-1900s to remote, often mountainous
regions of the west and the dense forests of
Florida. A more enlightened view of predators
brought some protection, and along with in-
creases in deer populations the big cat has
begun to recover much of its lost territory.
There are thousands of reliable sight records
and 2 number of specimens taken in the
eastern part of the continent where the species
was long thought to have been eliminated
forever. Fromsouthern Canada to Louisiana,
Oklahoma to Pennsylvania, this magnificent
mammal is making an astonishing comeback.
The cougar is found only in the New World,
and firstappears in the fossil record in the early
Pleistocene, about 2 million years ago. Recent
studies suggest that the cougarand the cheetah
of Africa and Asiamay have arisen froma com-
mon ancestorin North America. There are ap-
proximately 37 speciesof catsdistributed over
every continent except Australia and Antarc-
tica. Howeverthere isdisagreement over their
relationships at the genus level, some author-
ities recognizing only 2, othersup to 19, most
around 4 genera.
Food The cougar's favorite and most im-
portant prey is deer which it capturesby am-
bush orby blinding speed after stalking within
close range. A deer is eaten every one to four
weeks, depending upon their availability.
Almost any animal it can catch is devoured,
from elk and moose to mice and insects. Por-
cupines, skunks, beaver, rabbits, domestic
animals and grass are taken more frequently
when white-tailed ormule deer are scarce. In
the southern regions of North America red
brocket deer, jackrabbits, and armadillos are
prevalent in the diet.
Reproductionand Growth When cougars
are ready to mate, they scream loudly to attract
one another, hence the numerous reports of
blood-curdling calls. The female comes into
heat for 8 to 11 days in a 23-day cycle. One or
more males follow the female for days, dur-
ing which time the males may engage in savage
fights to determine dominance and courting
rights. The successful suitor mounts the
female from behind and grasps the back of her
neck in his powerful jaws, no doubt to protect
himself. The sex act requires less thana minute
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and then the two generally go theirown ways.
From 82 to 98 days later, an average of 3 (range
of one to 6) young, each weighing around 350
g (12.4 0z), are born in a rocky den or under
the cover of a thicket or fallen tree. Amazing-
ly, births may occur any time of the year but
most frequently from June to September — the
period most advantageous to the survival of
the young. Male cougars are driven away, for
they would likely kill and devour even their
own offspring. The mother feeds the kittens
from her 6 teats and teaches them how tohunt
and survive. For some unknown reason the
cougar, as wellas other cats, are not the most
careful parents and cub mortality is relative-
ly high. They are weaned to meataround 2 or
3 months, and remain as a family for one or
2 years. Generally a litter is produced every
second year, but healthy females with plenty
of food can reproduce each year. Sexual
maturity is reached at 2.5 years for females,
3 years for males, and the maximum life span
is 19 years in captivity.

Remarks Finely muned by natural selection
overaperiod of severalmillion years, thislarge
edition of the domestic cat is marvelously
adapted fora predatory way of life. Afterapa-
tient stalk to within close range of the prey,
the cougar’s great maneuverability and rapid
acceleration enable it to un down deer before
they attain their full speed. The impactof the
cat's hard, muscular body often breaks the
deer’s neck. Directing the attack at the prey's
head and neck with a powerful grip of the
forearms, the sharp retractable claws, and
2.5-cm(l-in}-long canine teeth, the cougarcan
bring down a bull elk over 6 times its own
weight. Yet it is nimble enough to pounce on
agrasshopper or mouse scurrying through the
grass.

With anarrow, long, and low torso and large
padded feet the cougar slips through dense
cover withouta sound. Since the forelimbs are
heavier and shorter than the hind legs, the
animal walks with the hindquarters held
higher than the rest of the body. The cat is
capable of incredible physical feats — cover-
ing 13.7 m (45 ft) in one bound, leaping 5.5
m(18 ft)into atree,and 3.7 m(12.1 ft) vertically
while carryingadeer carcassin its jaws. Jum-
ping from a tree, changing direction abrupt-
ly, or racing over rough terrain, the cougar
moves smoothly and swiftly, balancingitself
by swinging its long, heavy tail from side to
side. The head is rounded and appears too
small in comparison to the rest of the body.
Short rounded ears, bright yellow eyes, and
a variety of facial expressions combine with
vocalizations to express emotions ranging
from contentment and alertness to rage and
fear. The coarse coat is surprisingly short con-
sidering the intense cold the cat experiences
in some regions. The cougar swims well but
doesn't appear to enjoy the water. It may be
active anytime of the day or night, but s least
so at midday.

In good habitat population densities may
reach one per 35 sq km (13 sgmi). Home ranges
vary widely, from 40 to 650 sq km (14.8 to
240.5 sq mi). Following the seasonal move-
ments of prey, a2 cougar’s range may shifit to ad-
jacent areas from summer to winter. The home
ranges of individuals overlap considerably, ex-
cept those of adult males, but the animals
avoid each other, leaving their personal marks
by depositing urine, scent, and droppingson
a small mound of leaves and soil scraped up
by the front limbs. Shelter of rocks, thickets,

or trees is sought wherever the cathappensto
be, for there is no main den. Although cougars
lead solitary lives, they will not remain long
inaregion unless others live nearby. They are
capable of traveling great distances in search
of new territory —a 2-month-old kitten tagg-
ed in Wyoming was found 2.5 years later in
Colorado, a straight-line distance of 483 km
{300.1 mi). These animals are masters at stay-
ing out of sight if they want to, and yet atother
times, they will sit by the side of a road and
watch cars go by without any apparent con-
cern. This species occasionally attacks peo-
ple, particularly in British Columbia and
California. The animals are generally found
tobe young individuals recently forced away
by their mother, or old ones in apoor state of
health from starvation.

During the early 1970s, a concerted effort
was made by a colleague of mine in Manitoba’s
wildlife branch to locate and record cougar
sightings from this region of the midwest. At
that time, the nearest cougars were generally
believed tobe 1 200 km (745.7 mi)to the west
in the Rockies. In spite of considerable skep-
ticism by officials and naturalists in the area,
several hundred convincing sightings were ac-
cumulated. Then, on Christmas Day, 1973,
several farmers wentto check onadisturbance
near the corral on their treeless farm not far
from Winnipeg —acity of halfamillion peo-
ple. Shooting in the dark at what they thought
wasa wolfor coyote nearabutchered cow, the
men were astonished to find a cougar dying
in the snow. The first authentic record of the
animal in the province, and perhaps a
specimen of the endangered eastern cougar,
had finally turned up in the most unlikely of
places —onthe edge of the prairie. With sup-
port from other people and organizations, |
was ultimately able to recover the carcass of
the 2-year-old cat for the Manitoba Museum.
The animal was placed on public display,
followed by the publication of severalpapers
andabook based on our findings. This species
quickly gained legal protection in the pro-
vince and attracted wide public interest and
support for its conservation.

PIKA
Scientific name Ochotona princeps
Family Pikas (Ochotonidae)
Order Rabbits, Hares, and Pikas
{Lagomorpha)
Total length 190 mm (7.5 in)
Tail length tail insignificant
Weight 190 g (6.7 0z)
Color The pikaisgrayish-brownabove,and
whitish on the belly and feet.
Distribution and Status The pika occurs
in scattered colonies on open mountain slopes
and alpine meadows from elevations of 90 to
4 100 m (295.3 to 13,451.4 ft) from central
British Columbia south to California and New
Mexico. A close relative — the collared pika
(Ochotona collaris) — lives farther north in
Alaska, the Yukon and Northwest Territories,
and northern British Columbia. Some scien-
tists believe they are both the same species,
while others group these 2 with the northern
pika (Ochotona alpina) from Siberia,
Mongolia, and Japan. A recent study describ-
ed the 3 species as distinct.

About 18 or 19 species of pikas are present-
ly recognized in the single genus Ochotona,
all but 2 of which are found in mountains,
plains, and deserts of Asia. The family isbeliev-
ed to have split from the rabbit family during



the Oligocene (37 million years ago), with
south-central Asia as the center of evolution.
The order of rabbits and pikas was once
thought to be most closely related to rodents,
butmore recentevidence suggests closerties
with even-toed ungulates (Artiodactyla).
Food Thepikaselectsamenuofmany kinds
of plants, including grasses, sedges, broad-
leaved species, and even woody shrubs, which
the pika climbs to browse on twigs and buds.
From June to October, the pika makes repeated
forays (15 an hour)into adjacentmeadows, and
returns with mouthfuls of vegetation which
are piled on top of its hay stack, up to 60 cm
(23.6 in) high. There may be one or 2 main
stacks, usually exposed to the drying sun, or
a number of smaller ones hidden among the
rocks. The cured material forms the bulk of
the animal’s food supply from November to
May, although additional plants are reached
by tunneling through the snow.
Reproduction and Growth Pikas are
solitary throughoutmostofthe year, butpair
briefly during the breeding season. Mating oc-
cursinspringand summer, so that 2 littersare
produced. The embryos develop for 30 days
before birth and the average numberofyoung
is 3 (range of one to 6). Some litters are born

COUGAR

as early as March, but most appear from May
to July. The 9-g (0.3-0z) young are born in a
grass-lined nestunder the rocks and soon com-
mence to nurse from the mother’s 6 nipples.
Thebabies are welldeveloped, covered in hair,
and able to crawlwithin hours. They begin to
nibble on green plantsin 2 weeks and become
quite playful. Weaning occurs at around 30
days when the offspring are driven away by
the mother to fend for themselves. This rapid
development is in tune with the short grow-
ing season of their alpine home. Pikas breed
as yearlings and have a life expectancy of 5
years, but a few reach 7 ycars.
Remarks The pika has a blunt head with
rounded ears, a negligible tail, and a thick coat
oflong fluffy hair. The short limbs have 5 toes
with friction pads and heavily furred soles.
The large incisor teeth resemble those of
rodents, but there is a second pair of tiny up-
perincisors behind the first. A third pair of in-
cisors is present at birth and is soon shed. A
total of 26 teeth are present in the adult.
Strangely, there is no scrotum, the testes ly-
ing internally and in front of the penis (as in
marsupials).

Pikas are most active in the early morning
and evening, but occasionally are out at night

oroncloudy days. They do nothibernate and
have been seen sunning themselves at
temperatures as low as -17°C (1.4 °F). Highly
territorial, pikas live separately and inflict
wounds on others thatenter to raid their por-
tion of meadow. Territories are marked by rub-
bing rocks and plants with scent from the
cheek glands, and by sharp, brief calls. An
average density in a talus slope would be 15
pikasperha (6.1 pera), witharange of 4 1o 24
perha(1.6109.7 pera). Unlikeits long-legged
relatives, the hares, which outrun predators,
the short-legged pika seldom strays far from
the cover of rocks. Predators include hawks,
owls, eagles, weasels, red foxes, coyotes, and
cougars.

These cuddly looking creaturesare seldom
seen by people because their habitats are
isolated high in the mountains and generally
far from roads and trails. Their ability to throw
their voices is remarkable. I once stood for 20
minutes in a light rain trying to spota pika in
a pass in the Rockies. It sounded like there
must have been at least 50 pikas calling above
me on the rocky hillside. Although Icouldn't
see them, I'll bet there were only 6 or so in-
dividuals sitting motionless on the rocks, sen-
ding their bleats in every direction.

PIKA
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High in the Rocky Mountains patches of stunted trees,
mosses, and grasses ran down the gray mountainsides
like green stains. At the valley edges shattered rocks
lay in huge piles, settling there after being plucked by
erosion and gravity from the towering cliffs above.
The sharp and loose ground cover made any animal
crossing difficult, yet there were strange sounds
coming from this rugged terrain. All of a sudden a
little fluffy animal popped up on top of a boulder and
sat there motionless for about ten minutes. It looked
like a tiny rabbit with guinea pig ears. Finishing its
rest and surveillance, down it scampered among the
rocks, only to appear again where the slide met a
grassy slope. The pika proceeded along a well-
trampled trail through the grass until it encountered a
patch of wildflowers. Cutting several with its large
incisor teeth, the animal then munched away with a
rolling motion of its jaws, drawing in the stems and
leaves till they disappeared inside the cheeks. Some
yellow pollen from a flower dusted the pika'’s face,
causing its nostils to open and close several times
until 2 sneeze blew the irritating powder away. Next,
the pika bent forward and picked up in its mouth
three soft, dark-green pellets that had just passed
from its digestive system. They were swallowed
without being chewed.

Having satisfied its hunger, the pika collected a
mouthful of grass and was halfway to its home in the
rocks when it came nose to nose with another pika.
The interloper must have realized it was not on its
own territory, for it fled with great agility, closely
pursued by the owner. ‘‘Bleat-bleat” they both called
as the chase entered the rock slide. From the sounds
of the skirmish below, the second pika was bitten
sharply for its indiscretion. The first pika retraced its
steps, gathered the cuttings that lay scattered on the

ground, then ran back to its rocky den to add the new
material on top of its private stock of hay. The mound
of grass and broad-leaved plants was drying in the sun
and would be fed on by the pika over the long winter.
Having just completed its fourteenth excursion for
hay during the morning and evening hours, the pika
was exhausted. It settled down on a rock to watch the
sun go down, calling periodically in answer to other
pikas on nearby territories. Although the air began to
chill rapidly, the rock felt comfortably warm on the
animal’s belly and feet.

Farther down the slope, the “bleat-bleat” calls
had aroused the interest of a young cougar as it made
its way around the edge of the rock slide. Stealthily it
crept forward, careful not to expose its approach.
With lowered ears and straining eyes the hungry cat
peered over a boulder, surveying the tumble of rocks
above. “Bleat-bleat!” The sounds seemed to come
from various directions, but no animals were visible.
The cougar shuffled its feet to steady itself as it
waited for something to appear. Then suddenly the
cougar was surprised to see a grayish rock roll up the
hillside. The big cat sprang into action, bounding
after this unusual prey. Swinging its long tail for
balance, the cougar quickly closed the gap, and at the
last second the little round animal dropped to safety
in a crevice between the rocks. Alarm bleats of other
animals echoed off the cliff, then all was quiet. The
confused cat sniffed the pile of hay and black drop-
pings. It had just encountered its first colony of pikas.
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Golden-mantled Ground Squirrel and

Columbian Ground Squirrel

High in the Rocky Mountains an old trapper followed
an overgrown trail marked by blazes of cut bark on
the pine trees. He was preparing his trapline for the
winter season. Since there were no roads to his cabin,
not many human visitors came his way. But he was
not alone because he had two animal friends that saw
him off each morning and welcomed him home in
the evening. The first was a golden-mantled ground
squirrel which resided under the woodpile. A rich
golden-brown, with two black-edged white stripes
running down the back, it resembled an overgrown
chipmunk. The old man chuckled when he fed
peanuts to his bold friend, for its cheek pouches
bulged so widely with nuts that it looked as if it had
the mumps. The rodent even tried to whistle thanks
with its mouth full, though not very successfully. Off
it ran with its tail held high, only to disappear into
the woodpile.

Once underground,the squirrel emptied the nuts
into a special chamber used only for storing food. It
would need these supplies in early spring when there
would be little to eat among the traces of snow. It
protected its food caches and the vicinity of its
burrow as if its very life depended on them each time
another golden-mantled ground squirrel or
chipmunk invaded the area. The warm summer days
were spent sunning while perched on a log or
boulder, feeding on fungi, green plants, and insects,
and satisfying its curiosity about every object and
movement in its surroundings. Once in awhile it
stopped to lick or scratch its beautiful fur coat or to
engage in a luxurious dust bath. Unlike the
chipmunks in the nearby woods, the mantled ground
squirrel seldom climbed into bushes and shrubs while
foraging, preferring to work over the ground surface,
the herb layer, and underground for its food.
Wherever it traveled it left a faint personal scent from
a gland situated between the shoulders. The golden-
mantled ground squirrel was careful not to leave
physical signs of its presence that might attract
weasels or foxes; it used a toilet chamber
underground and scattered the earth from the tunnels
so that no mound was visible.

Not quite so fastidious was a neighboring
Columbian ground squirrel. This much larger and
speckled character had dug its home under the old
man’s cabin, and every sunny day it was sure to be
found lying about on top of the mound at its burrow.
As it roamed about the one-hectare (2.4-acre)
meadow on its well-defined trails in search of green
plants, it was never far from “plunge holes” —
hidden tunnels into which the animal dashed if it
sensed danger from a predator. Once underground,
only weasels or badgers could threaten it. This
individual liked to keep in touch with others of its
kind in the nearby horse pasture, where loud, high,
“chip-chip-chip” calls could be heard coming from
the colony all day long. It was from this area that the
ground squirrel had dispersed as a youngster late last
summer. When it answered back, it chirped so hard
that its tail flicked and its body jerked right off the
ground. On warm summer afternoons when it felt
adventurous, the rodent occasionally ran over to
greet its neighbors, kissing each one in turn with its
broad snout. In cold windy weather, it spent much of
the day excavating a two-meter (6.6-foot) deep tunnel
and nest-chamber off the main tunnel system where it
would spend the winter in deep sleep.

With these two performers to keep him company,
the old gentleman was seldom lonely. By sitting
quietly and watching, he learned how these and
other creatures made their living and survived in
their mountain home.
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GOLDEN-MANTLED GROUND SQUIRREL
Scientific name Callospermophilus lateralis
Family Squirrels (Sciuridae)
Order Rodents (Rodentia)
Total length 290 mm (11.4 in)
Tail length 100 mm (3.9 in)
Weight 235 g (8.3 oz) Fat individuals may
weigh up to 350 g (12.4 oz).
Color Thisattractive and complicated col-
or pattern camouflages the rodent with the
forest floor, especially in the autumn when
brown and yellow leaves fall to the ground.
The centre of the back is frosted gray, and on
each side there isa long white stripe edgedin
black. The head, shoulders, and rump are a
warm golden-brown. The underparts are
creamy-white or pale yellow with gray show-
ingthrough. The tail isblack with a pale yellow
border.
Distribution and Status This species is
found on mountains and foothills from British
Columbia to New Mexico, and the California
coast to Colorado. In the south, a number of
populations are isolated on mountain ranges
surrounded by desert or plains. The animal is
common in open forests of pine (yellow,
limber, lodgepole), Douglas fir, Engelmann
spruce, and aspen; sagebrush flats; and
sometimes extends above treeline into alpine
meadowsand rocksslides. It reachesan eleva-
tionof4 300m(14,107.6 ft)on certain moun-
tain peaks. It is a common rodent, similar to
the many western chipmunks in its attraction
to the cover of logs and rocks, especially in
logged areas. This ground squirrelhas 2 close
relatives in North America — the Cascade
golden-mantled ground squirrel (Spermophi-
lussaturatus)fromthe Cascade Mountains of
eastern British Columbia and Washington, and
the Sierra Madre golden-mantled ground
squirrel(Spermophbilus madrensis)foundin
the Sierra Madre Mountains in Chihuahua,
Mexico. The three groups of animals look
much the same and probably arose fairly
recently through evolution from a single
ancestral species.

GOLDEN-MANTLED GROUND SQUIRREL

Food Nuts, seeds, berries, leaves, flowers,
fungi, and insects formthe diet. Some of their
favorite plants include pine and fir seeds,
gooseberry, serviceberry, rose hips, lupine,
fireweed, grass, strawberry, and dandelion.
These animals spend many hours each day
locating and then caching food deep under-
ground or in shallow hiding places. They also
relish animal material in the form of grasshop-
pers, caterpillars, beetles, and butterflies.
Reproduction and Growth The short
breeding season begins in April, and extends
to]July (in areas with ashort summer). One lit-
terofaround 5 (range of 2 to 8)babiesareborn
about 28 daysafter mating. The youngare first
seenabove ground in July, at which time they
begin to add green vegetation to their diet of
mother’s milk (from 8 to 10 mammae). Soon
after they disperse. They become sexually
mature the following spring. This species
seldom lives more than 4 years in nature, but
captives have lived a surprising 11 years.
Remarks The golden-mantled ground
squirrel is one of the most admired and
characteristic mammals of the mountains. It
isanything but shy around campgrounds and
othersites where it repeatedly comes into con-
tact with humans. At first a person might con-
fuse it with achipmunk, butits body is much
stockier. The fur is soft, dense, and splashed
with warm tones and bright stripes. It is ac-
tive only during daylighthours, avoiding mid-
day heat, cold and damp mornings, and miny
and windy weather. The home range isusual-
ly under one ha (2.5 a) but individuals will
undertake excursionsofover 300 m(984.3 ft)
to reach some new source of food. Populations
average one or 2 per ha (0.4 to 0.8 per a).
Females with young are particularly protec-
tive of their homesite, but all individuals
become upset when competitors show up
near their dens and caches.

These ground squirrels construct numerous
short burrows under brush piles, logs, or
rocks,and are used for escape, rest, and food
storage. Most are around 25 cm (9.8 in)deep
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and 35 cm (13.8 in) long. The main burrow,
complete with a deep (below the frost line)
hibernating chamber lined with dry leaves and
bark fibers, may extend for 3 m (9.8 ft).

The hibernation period runs from
September to April in the north and on moun-
tain tops, and from November to late March
in the south and at low elevations. The actual
date of entrance is largely determined by the
physiological preparedness (e.g., abundant
body fat) of the animal and by cold weather.
Juveniles are the last to disappear, adult males
the first to emerge. Arousals occurevery 5o
16 days, with the frequency higher for adult
males and for all squirrels at higher den
temperatures. Requiring about 20 minutes of
shaking and yawning to awaken, the squirrels
remain active for a few hours to 24 hours —
time to urinate, drink, and adjust various in-
ternal processes. While protected by frozen
ground the squirrels are safe from predators
(e.g., red fox, coyote, weasels, skunk, grizzly,
black bear,and hawks), butmany succumb to
lack of adequate fat reserves or freezing
temperatures in the burrow.

My first introduction to this charming
animal occurred unexpectedly ata place called
Hope Slide in British Columbia. Several
decadesagoalarge piece of the mountainside
came loose without wamning and slid into the
valley below, wiping out the small town of
Hope andabeautiful lake. While I stood there
inawe, reading the road sign and viewing the
devastation still evident today, a golden-
mantled ground squirrel popped out of the
rocky rubble and perched, full of life and
energy, ontop ofa gray boulder — one which
had been plucked from the mountain over
1 000m(3280.8 ft)above, The squirrelseem-
ed to symbolize the rejuvenation of living
things in the face of such natural disasters.
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COLUMBIAN GROUND SQUIRREL
Scientific name Urocitellus
columbianus
Family Squirrels (Sciuridae)
Order Rodents (Rodentia)
Total length 350 mm (13.8 in)
Tail length 100 mm (3.9 in)
Weight 500 g(17.6 oz) Fatindividuals may
weigh 682 g (24.1 oz)
Color The upperparts are grizzled light
brown and black, the shoulders and sides
frosted gray, the face, limbs, and belly rusty-
orange, and the tail black with a pale orange
border.
Distribution and Status This common
ground squirrel is found in the central Rocky
Mountains, from central Alberta and British
Columbiasouthto Idaho and Oregon. It lives
inopenareas where the ground islight (sandy
or loam) and easy to dig, and avoids packed
or clay soils. The animal appears in many
habitats including sagebrush and grassy plains
at 230 m (754.6 ft) elevation, through
grassland — spruce forest foothills, open pine
flats, old burns, rocky slopes, streambanks,
subalpine forestglades, and alpine meadows
up to 2 700 m (8,858.3 ft). It also invades
grainfields, pastures, and hay meadows.
Food This species dines on hundreds of
kinds of plants such as ragweed, dandelion,
lupine, strawberry, currant, gooseberry,
serviceberry, glacier lily, camas, and wild
onion, as well as cultivated crops (clover,
wheat, oats, rye, barley, potatoes, carrots, and
lettuce). Roots, bulbs, stems, leaves, flowers,
seeds, and fruit are eaten. Animal material in
the form of insects (grasshoppers, caterpillars,
cicadas, beetles), mice, and dead fish and other
carrion is not refused when available.
Reproduction and Growth Themalesare
the first to emerge from hibernation,
sometimes digging up through the snow. They
are sexually developed at this time and mate
with the females when they appear in April.
At high elevations where spring comes later,
the breeding season begins in May. After 24
days' development, about 4 (range of 2 to 7)
naked and blind babies are born in a nest
chamber below ground. Weighing only 9 g
(0.3 oz)atfirst, they grow hairat 19 days, their
eyes openat 22 days, they begin to appearon
the surface at 25 days, and the diet changes
from milk to plants at 30 days. There is only
time for one litter a year. Though juveniles
become full grown by hibernation time in
autumn,they donotbreed until the following
spring.Some have lived 8 years in captivity,
while few survive more than 4 years in the
wild.

Golden-mantled ground squirrel

Remarks This is a large and attractively
colored ground squirrel with relatively short
ears and legs, and short, fine fur. Eyesightand
hearing are keenly developed and are relied
onto detect predators such as weasels, badger,
coyote, red fox, bobcat, cougar, black bear,
grizzly, eagles, and hawks. The rodent often
occurs in extensive colonies where it leads a
surprisingly sedentary life. Overlapping home
ranges are only 0.4 t0 0.7 ha (1 to 1.7 a) and
anexcursionof 150 m(492.1 ft) from the den
is exceedingly rare. Males 4 years and older
appear to be dominant over all other groups
and can become territorial.

Burrows in hilly country are situated most
often on south-facing slopes which allow
early snow melt and good drainage. In level
areas, one or more drains are added to the
burrow system near the grass-lined nest to
carry away excessive water. During the sum-
mer a deeper hibernating chamber is dug or
cleaned out. The animals become extremely
fat by feeding throughout the day. Perhaps
due to droughtand parched vegetation, some
adults commence hibernation in late July and
early August, while youngsters, needing more
time to grow and fatten, retire in September
and early October. Periodic arousals occur
from 10 to 19 days throughout the winter
torpor. Since little or no food is stored, the
animals live off their fat. In areas with a short
cold period, they emerge from late February
to March, while in the north and high moun-
tains, they appear in the snow from late April
to June. Most Columbian ground squirrels
hibernate for 7 to 8 months of the year.

Anyone traveling from the foothills to the
mountainsin the central Rockies will have an
excellent chance to see these colorfulsquirrels
standing in alert position, hunched over
cating, or leaping through the grass. When
approached, they dive for the cover of their
dens with a warning “chur-r-r” call. Half a
minute later their brightly colored faces
appear at the entrance to see whether it is safe
to come outagain. They canbecomea serious
pest in agricultural areas. For example, one
female and her brood ate or destroyed 23 kg
(50.7 Ib)ofwheat in 130 days, each eating up
to 17 percent of their body weight in greens
perday. Over 1 200 were trapped in an 80-ha
(197.6-a) pasture where they were estimated
to be eating as much food as 12 sheep.

Columbian ground squirrel
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BUSHY-TAILED WOODRAT
Scientific name Neotoma cinerea
Family New World Mice and Rats, Gerbils,
and Hamsters (Cricetidae)
Order Rodents (Rodentia)
Total length 420 mm (16.5 in)
Tail length 215 mm (8.5 in)
Weight 400g(14.1 0z). Some racesare con-
siderably smaller, weighing only 270g(9.5 oz).
Color The upperparts are grayish-brown
with numerous black hairs along the middle
oftheback. The undersides and feet are white.
As in most members of this family, the tail is
gray above and whitish below.
DistributionandStatus This woodratoc-
cupies a large region of western North
America, from Alaskaand the Northwest Terri-
toriesin the north to Californiaand New Mex-
icoin the south, and from the west coast east
to the Dakotas. Its elevational range extends
from sea level to alpine treeline at 4 500 m
(14,763.8 ft) elevation. Suitable habitats are
desert scrub, sagebrush, pine forests, and
spruce-fir forests — a remarkable range for a
rodent. Favorite sites are canyons, cliffs, and
talus slopes where the animal can hide in caves
orcrevasses in the rocks. Abandoned buildings
and mines are used as well. About 20 species
of woodrats have been described from Canada
south to Central America. They are frequent-
ly common and form animportant part of the
mammal fauna in numerous forest, woodland,
shrubland, grassland, and desert communites.
Food This species is vegetarian, selecting
leaves, roots, bark, buds, fruit, and seeds from
hundreds of kinds of broad-leaved herbs and
deciduous and coniferous trees and shrubs.
Frequent choices are cherry, aspen, rose,
willow, raspberry, currant, fireweed, snow-
berry, and cacti. Twigs and needles of western
white pine, Engelmann spruce, alpine and
Douglas fir, and junipers are important fare.
Reproduction and Growth Thebreeding
season extends from February to August, dur-
ing which 2 litters are born in the south (usual-
ly April and July)and only one in the northern
range (in June). Four (range of one to G)babies,
each weighing 13 g (0.5 0z), are born after 32
daysdevelopment. The young hang onto the
mother’s4 nipples with great vigor, even when
she runs away from the nest due to some
disturbance. The young soon develop a gray
coat, theeyesopenat 15 days, and they become
active outside the den in 21 days. Atone month
they are weaned and soon depart. Adult
weight is attained in 8 months. Both sexes first
breed the following springas yearlings. Most
woodrats liveonly 2 or 3 years, however cap-
tives have survived for 8 years.
Remarks This animal looks like a deer
mouse grown to the size of a squirrel. The fur
is long and soft, and the bushiness of the tail
isbestdeveloped in adult males. One notices
the large eyes, naked ears, and the long
whiskers on the nose. Altogetheritisa rather
handsome creature. Its most notable behavior
isits habit of collecting items for its nest struc-
ture, which gives it the nickname of packrat
ortraderat. The presence of woodratsisoften
obvious in an area, due not only to the large
domed den of sticks, but also to the nearby
urine-stained rocks and piles of black dropp-
ings. The animal is careful not to foul its liv-
ing quarters, though it cannot do much about
fleas and other external parasites that accom-
pany it in the nest. There are usually separate
chambers for sleeping and food storage. In
winter a covering of snow insulates the nest
from the cold air. Continued on .84
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As evening fell in the Rocky Mountains, a squirrel-like
animal with a pointy nose awoke in its nest, then
stretched its hind legs, one at a time. For the last
month this male woodrat had been living with his
mate in a nearby rock pile, but she had driven him
away following the birth of their young. Now that he
was back at his old abandoned home, it was time to
start repairing the one-meter (3.3-foot)-high
structure. It needed a new lining of soft leaves and
shredded bark, and several tunnels had to be cleared
of fallen debris. This heap of sticks and rocks leaning
against a rock wall was the woodrat’s castle — where
he ate, slept, stored plant cuttings, and escaped from
predators. It was such a choice site it had been used
by generations of woodrats, since it offered both
restricted access on the rugged slope as well as a deep
crack in the ground where the rodent could retire in
winter. Worn runways leading to the bases of trees or
trailing off through the underbrush revealed the
woodrat’s personal highways. About ten meters (32.8
feet) from the nest was the animal’s latrine, stained
white and black from decades of use. Cached neatly
among the fallen slabs of rock were mounds of plant
cuttings, mainly willow, aspen, and pine, which were
drying for use as winter forage. The animal was
evidently quite fastidious as a homemaker, for
everything had to be in its proper place. In spite of
preferring a solitary existence, he didn’t seem to mind
that a deer mouse had also taken up residence within
the den. For the last two years the woodrat’s curiosity
and love of hoarding had urged it on a never-ending
search over the rocky slopes and valley floor for
unusual items to add to the nest. The collection now
included a bottle, a horseshoe, an empty tin can, pine
cones, and several nice bones, but still lacked that
special something to crown his creation.

Before setting to work on the renovations the
woodrat decided to find something to eat. He ran
nimbly down the hillside and eventually came to a
cabin. Climbing up the rough-hewn logs he peered in
the window and observed the miner finishing his
dinner by lantern light. Although the cabin smelled
wonderfully enticing, the woodrat was afraid to
enter. Perhaps on the way home it would be quieter

and darker. So he rambled off in the dark through the
nearby meadow, guided by his big black eyes and the
long touch-sensitive whiskers on his wrists and
snout. The aroma of ripe raspberries stopped him in
his tracks, but no sooner had he pulled over a cane
and gobbled down the tart fruit, when he heard a
rustling in the leaves. Every muscle tensed and his
brain flashed a message to flee. Turning around, he
spotted another woodrat with his mouth full of the
red pulp. The two animals faced each other, teeth
chattering. The resident woodrat drummed its large
hind feet, then began to attack. Rather than fight, the
second animal backed off, leaving the bigger male to
claim this berry patch as his own, which he
confirmed by rubbing his belly scent glands on the
wet humus. This musky smell would last for weeks,
informing other woodrats that they had better stay
clear, for this area was already claimed by one who
would defend his territory to the death.

With adrenalin flowing it took the woodrat ten
minutes to calm down before he was able to finish his
dinner. A quick wash was always appropriate after a
meal, and sitting back on his haunches he stroked
forward with moistened paws from behind his big
ears, over his closed eyes, and down to his wet nose.
On the way home, the woodrat detected the sweet
aroma of horses and he picked up an interesting dried
piece of manure in his teeth to add to the nest. As he
arrived at the cabin he noticed it was now dark and
quiet except for the occasional snore, so the rodent
squeezed under the door. Jumping up on a table, the
woodrat almost tripped over a most unusual item —
just the shiny thing it had been looking for. The rat
dropped the manure, picked up his new treasure, and
headed for home. The next morning the miner, still
half asleep, reached over to the table for his false
teeth and was shocked to find instead the woodrat’s
present.
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BUSHY-TAILED WOODRAT cont. from p.81

Outside the breeding season the bushy-
tailed woodrat lives alone and is intolerant of
other individuals of its own kind or other
related species. The home range is only around
0.3 ha (0.7 a)and may overlap with that ofan
adjacent resident which sometimes results in
aggressive encounters with much squealing
and biting. Scars and stub tails are common
among woodrats. Sometimes these animals
wander quite far from their regular pathsand
their tracks have been seen 200 m (656.2 ft)
from the den. They are swift runners as well
asagile climbers in treesand rocks. Although
mainly active after dark and before dawn, they
are occasionally out on cloudy days. Woodrats
do not hibernate but subsist on plants stored
in and around the den, and by foraging.
Population densities generally range from one
to G per ha (0.4 to 2.4 per a). Woodrats are
preyed upon by coyotes, foxes, wolves,
martens, weasels, skunks, rattlesnakes, owls,
and hawks.

The first specimen of the bushy-tailed
woodrat that  had the chance to examine was
onethat turned up in Winnipeg, Manitoba —
far east of its range. It seems this individual
took a liking to a boxcar somewhere in the
Rockies and then hitched a train ride across
the prairies to downtown Winnipeg. Onare-
cent trip to collect material for this book, we
found one of these woodrats living among the
lava outcrops and sand dunes ata picturesque
desert spot along the Colorado River in
Washington. The animal’s fur was full of white
volcanic ash (drifted in from Mount St. Helens)
thatlay 5 mm (0.2 in)deep ontheground. Ar-
tist Dwayne Harty soon went to work on a
drawing of the woodrat’s features, which
formed thebasis of the portraitappearing with
this account.

I have collected about half a dozen species
of woodrats in the southwest. Once their large
nests are located it is an easy task to secure
specimens. They are such strong animals that
mouse traps frequently fail to hold them,and
one may lose quite a few traps that woodrats
drag away. These creatures construct theirin-
credible nests out of whatever material is han-
dy, and [ have come across some formidable
structures huilt entirely of cholla cactus. Itis
remarkable that the owner can dash through
the tunnels withoutbeing impaled. Itisalways
fascinating to examine what treasures wood-
rats have collected. 1 once found a golfballon
the top of one den, which may nothave been
s0 unusual but for the fact that is was far out
in the Sonoran desert of Arizona.

BUSHY-TAILED WOODRAT

Bushy-tailed Woodrat, American Elk

AMERICAN ELK
Scientific name Cervus canadensis
Family Deer (Cervidae)
Order Even-toed Ungulates(Artiodactyla)
Total length males 230 cm (90.6 in);
females 200 ¢m (78.7 in)

Tail length 15 cm (5.9 in); 14 cm (5.5 in)
Weight 325 kg, maximum 590 kg

(717 Ib, maximum 1,300 Ib);

225 kg (496 Ib)
Color This large deer is light brown or
reddish-brown, darker on the head, neck, bel-
ly, and legs. The large rump patch may be
creamy-buff, yellow, or even light orange,
fading to white in winter. Newborn are light
brown with areas of cream-colored spots
which disappear by August.
Distribution and Status  The American elk
has an extensive range in North America, from
northern British Columbia east to Quebec and
south to California, Texas, and South Carolina.
It inhabits lowland and alpine meadows
(elevation of 0 to 2 286 m or 7,500 ft), mar-
shes, prairie, aspen parkland, eastern deci-
duous forest, and western coniferous forest.
At the turn of the century the elk’s range had
been drastically reduced in populated and
agricultural regions and the total population
on the continent was estimated at only 41,000.
Several subspecies—the eastern and the Mer-
riam elk—became extinct. The development
and application of wildlife management
measures have resulted in protection of the
stock aswell as reintroductions into almost all
suitable habitat. Presently the species numbers
almost one million in the United States and
Canada. Surviving subspecies are quite dis-
tinctive in formand havebeen given common
names—Tule, Rocky Mountain, Rooscvelt,
and Manitoba elk.



In the Old World this species is called the
red deer and it occurs from the British Isles and
north Africa east to the Soviet Union, China,
and the Himalayas. Ithas also been introduc-
ed to South America and New Zealand. The
species originated in Eurasia and reached
North America over the Bering land bridge
during aglacial period over 130,000 yearsago.
Some populations crossed back again during
subsequent interglacial periods. There are
10 other species in the genus Cervusincluding
the fallow deer (Cervus dama) of the Med-
iterranean region, the spotted deer (Cervus
axis) of India, and the sambar (Cervus
unicolor) of southeast Asia.

Food The American elk is a grazer in the
summer, feeding mostly on grasses, sedges,
broad-leaved herbs, and mushrooms. During
winter in snowy regions, it digs through the
snow with its sharp hooves to reach grasses,
and also browses the twigs, bark, and buds of
deciduous trees and shrubs such as aspen,
willow, red-osier dogwood, mountain maple,
and chokecherry. When food is scarce, the
needles of Douglas fir, juniper, and pine are
eaten. Elk compete with cattle and sheep for
forage — a concern of livestock producers.

Reproduction and Growth The rut, or
mating season, begins in late August, shortly
after the velvethasbeen shed from the male's
antlers. Triggered by decreasing day length,
females come into heat up to 4 times from
September to November, until they become
pregnant. One orrarely 2 calvesare born about
8.5 months later, from mid-May to mid-June.
The mother and caif live alone forthe first 20
days, the youngster spending most of the time
hidden. It weighs 13 to 18 kg (28.7 t0 39.7 Ib)
atbirth, can stand within hours, and milk in-

cisors and premolars have already erupted. By
3 daysitgains the strength to follow itsmother
andonadietofrich milk it doublesits weight
by 2 weeks. Grazing begins at4 weeksbutnur-
sing continues until 3 monthsofage at which
time the coat has lost its white spots. Both
sexes can breed as yearlings. A full set of 34
adult teeth is not attained until the age of 3
years. Elk may live up to 26 years in captivity
but few survive to half this age under natural
conditions.
Remarks American elk are almost always
found in groups. Herds of several dozen
(sometimes up to 400)females and their calves
forage during the summer months, leaving the
males to form their own bachelor herds of
up to 6 animals. In the fall, a dominant male
gathersa harem ofupto 15 femalesalong with
their calves, while young males remain near-
by. Following the rut the males depart, leav-
ing the harems to merge into large winter
herds, sometimes numbering up to 1,000
animals, and generally supervised by amature
female. Individuals move from one herd to
another, so that a particular herd consists of
differentanimals over time. American elk feed
mainly at dusk and dawn, and retire to grassy
bedsduring the day and night to chew on their
cuds and to sleep. In some regions they may
make extensive migrations (up to 90 kmor 56
mi)from summer range to winter range, mov-
ingto lower valleys when snow is deep at high
elevations. Average densities are 3 to 9 per sq
km (per 0.4 sq mi). There are no individual
home ranges, since the herd wanders widely.
Elk can swim well and often play in the
shallows. They are surprisingly quick for such
large animals and can gallop at 48 km (30 mi)
per hour. Antlers occur only in the male and
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first appear as 3-cm (1.2-in)-long nubbins on
top of the calf'shead. The bull’'s antlersbegin
todevelop in April or May, are fully formed by
August, and are rubbed free of the velvet short-
ly afterwards. Each antler growsto 100 to 160
c¢m(39.4 to 63 in)in length, develops around
G points, and weighsup to 6.6 kg (14.61b). The
major causes of death for elk are hunting by
people, predation by cougars, wolves, black
bears, and grizzlies, and from accidents
(drowning, falls), disease, and fighting.

My most memorable sighting of these
beautiful animals was at daybreak in the
Carberry Sandhills of Manitoba — the very
spot where the famous naturalist and story-
teller Ernest Thompson Seton was inspired to
write his Trail of the Sandhill Stag. At
daybreak,  walked quietly overahilland met
face to face with 8 magnificent elk, standing
elegantly with their long necks in a layer of
morning haze. They had been nibbling on ears
of corn and acted as if  had caught them red-
handed. With nervous agitation, they trotted
off with heads held high to the golden aspen
woods, leaving deep tracks and black drop-
pings on the sand.

Onanother occasionabull elk interrupted
my checkinga trapline in northern California.
He stared at me rather menacingly for a few
moments while I glanced around for the
nearest climbable tree. Then, growing bored
with my interruption of his breakfast hour,
the huge creature drifted off into the woods,
inthe direction of my line. I wisely waited for
some time before intruding on his territory,
especially since it was the rutting period when
elk can become quite aggressive.
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A four-year-old elk rose from his bed in the sedges
and walked slowly towards some willows, leaving a
pile of rounded black droppings on the trail. Fully
rested and with a surge of energy flushing through his
muscular body, he began to thrash his long branched
antlers against the stems. Last April two bony knobs
had appeared on the top of his head. Over the
summer, the knobs grew rapidly into a long main
beam with six branches or points. The spongy antlers
turned hard by August as blood vessels in their fuzzy
skin supplied calcium and other minerals extracted
from the animal’s food. The heavy structures were
now rubbed clean of skin and polished to a lustre
from being whipped against saplings and shrubs.
Though this stag had preferred the company of other
males during the summer, he now felt a strong urge to
join the herds of cows and their yearling calves, for
the autumn rut or mating season was underway.
Becoming increasingly restless, the bull roamed
widely, occasionally pausing to roll over in wet holes
or wallows and smudging its brown- and cream-
colored coat with black mud. For several years he had
eagerly attempted to court females, but larger males
had always driven him off. Now that he had reached
the prime of his life, he was ready to take on any
rival.

At daybreak and sunset the bull’s clear, bugling
call and coughing grunts pierced the crisp autumn air.
He stamped back and forth in full view of five cows,
and when they ignored him, he trotted up to them
with a great show of bravado, his majestic antlered
head held high. The threat worked. Several groups of
cows ran together, and in half an hour he was in
control of a harem of fifteen animals. Over the next
week, two other large bulls approached the herd, but
they quickly retreated when the herdmaster charged.
It seemed that the possession of the harem
automatically gave him an advantage in out-bluffing
the outsiders.

Early one morning another powerfully built bull
entered the clearing where the herd was quietly

feeding. With head extended he bellowed a
challenge, his moist breath turning to mist in the cool
air. While the cows took notice of the concert from
the edge of the clearing, the two bulls became
increasingly more aggressive as the distance
separating them diminished. They tested each other’s
determination by rising on their hind legs and jabbing
with vicious kicks of the front legs. Downward
thrusts of the hard pointed antlers came close to
striking each other’s shoulders and head, but they
caught the blows with their antlers like prizefighters.
At one period in the struggle, their antlers locked and
the strain was evident by their bulging neck and leg
muscles, and by the heavy snorting. A look of wild
fury and confidence exuded from their glaring eyes.
Pushing and twisting with heads lowered almost to
the ground, the two giants tore up the sod with their
sharp hooves. The knocking of antlers rang through
the forest. For fifteen minutes neither had the upper
hand. Then the outsider, backing up under the
momentum of a charge, lost his balance slightly on a
section of exposed bedrock, and he used the
opportunity to suddenly break free and trot off.
Breathing deeply, the herdmaster walked back on
shaking legs to reclaim his harem. Only now did he
become aware of pain coming from several bruises on
his neck and shoulders. The challenge was over for
the moment, but there would be other rounds to
come over the next few weeks. He was kept so busy
defending and mating with his cows that he had no
time to rest or eat. By the end of October he was
exhausted and thin, while the cows were sleek and fat
— in much better condition to face the long winter
ahead. But he had successfully and unknowingly
completed his most important task in life — fathering
the next generation.
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Mountain Beaver

Chewing sounds were coming from a dense thicket of
blackberries and salmonberries growing along the
steep banks of a creek. The shrubs quivered, then
parted, and out crawled what looked like a giant
brown mouse. This strange animal, called the
mountain beaver, had just finished an early morning
snack of juicy plants and now sat on its haunches to
wash its face and ears with its paws. It sensed the
dropping air pressure signaling an approaching
storm, but rain was of no concern to this moisture-
loving creature. The mountain beaver bent over a
crystal clear pool for a drink, then ambled down the
rocky creek bed and disappeared into 2 hole in the
bank that was only big enough to allow the passage of
its fat rounded body. The burrow ran just below the
surface and opened up here and there under logs and
ferns. Well-worn runways in the undergrowth and
leaf litter revealed where the heavy animal had
traveled repeatedly to reach new feeding areas. Hikers
on a nearby pathway, who had never seen or even
heard of a mountain beaver, were left wondering
what animal could have made all these signs.

The mountain beaver knew its home range so
well, both above and below ground, that it could
easily find its way without using its tiny eyes. Guided
by touch-sensitive whiskers on the head and by its
own musky scent, the animal was at home anywhere
in the maze of trails and tunnels. Active mainly at
night for several hours at a time, it cut ferns and other
soft green plants and piled them neatly on the ground
to dry. Later, this crop would be cached below
ground for winter use, since it would be more
difficult to travel far in snow tunnels to reach these
areas. The animal had also carefully prepared a nest
chamber filled with ferns and lined with soft plant
material. A nearby drain carried off excess water from
torrential downpours that occurred now and then. It
had taken two years to prepare its living quarters and
memorize the home range, and the big rodent was
quite comfortable and secure in its familiar
surroundings.

The mountain beaver liked to forage for a couple
of hours and then retire for a snooze, maintaining this
sequence of activity and rest whether it was night or
day in all seasons. One afternoon its slumber was
broken by strange vibrations in the ground, and a bad
smell reached its nostrils through the open tunnels.
Afraid of the noisy monster outside, the rodent began
to shake, grind its teeth, and whimper while sitting in
its bed. Suddenly the animal and its nest were picked
up by an enormous steel shovel, carried across a
clearing, and dumped down the bank. Unhurt but
terrified, the mountain beaver dug itself free,
squealed, and ran as fast as its short legs could carry it
along the creek channel, where it sought refuge in
another mountain beaver’s den. It was safe here for a
while, but the neighbor was not overly friendly and
growled repeatedly. The next day the outcast retraced
its steps back home and tried to locate some familiar
landmark, but the site had totally changed. Secret
trails, tunnels, den, and food stores were all gone, and
the area was covered with gravel. This part of the
forest would now be used for the temporary shelters
of people. A busy campground was no place for a
nervous mountain beaver who needed quiet and
seclusion. Rising on its hind feet for one last look
around, the puzzled creature turned away and
waddled off down the creek in search of new
quarters.
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MOUNTAIN BEAVER
Scientific name Aplodontia rufa
Family Mountain Beaver (Aplodontidae)
Order Rodents (Rodentia)
Total length 350 mm (13.8 in)
Tail length 25 mm (1 in)
Weight 1.2 kg, maximum 1.8 kg

(2.7 Ib, maximum 4 lb)
Color Thedense dark-brown coat is form-
ed of a thick underfur and long sparse guard
hairs. It is slightly grayish on the belly and a
white patch is present under the ears. The
young have grayish fur the first year.
Distribution and Status The mountain
beaver occurs in the Coast and Cascade Moun-
tains from southern British Columbia to nor-
thern California (as far south as San Francisco
Bay), and the Sierra NevadaMountainsofnor-
thwestern California and adjacent Nevada.
Although its recent range is quite restricted,
one million years ago it ranged over most of
the western states. The animal prefers stream
banks and moist sites in forests and meadows
fromsealeveltotreelineupto 2 957 m(9,700
ft). Newly logged areas with new succulent
growth are particularly attractive sites. The
mountain beaver is the only living member of
a primitive family of rodents native only to
North America. It likely survived to this day
because of the relatively constant and
favorable conditionsof its west coast environ-
ment. The species is still quite common in
some regions.
Food Thisspeciesspends much ofits night-
ly active periods munching on tender green
plants such as sword and bracken fern, grass,
forbs such as skunk cabbage and nettles, and
shrubs like salmonberry, red huckleberry, red
alder, ocean spray, and willow. It actually
devours less than half the plants it cuts and
stores because much of it turns moldy and
decays. During the winter itburrowsunder the
snow or climbs into trees forbark, leaves, and
buds oftrees such as bigleaf maple, hemlock,
fir, and cedar. It also nibbles on dried vegeta-
tion stored underground from the summer-
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time. It has been known to eat its own green
droppings, obtaining extra nutrients during
the food's second passage through the
digestive tract.

Reproduction and Growth Like most
underground animals that are subject to
relatively low predation, themountain beaver
hasa low rate of reproduction. Males are ready
to mate from late December to March and ag-
gressive individuals are the most successful
breeders. Females come into heat for a short
period in February or March. Four weeks
following fertilization of the eggs (late
February to April) 2 to 6Gbabies are born in an
underground den. Each weighs about 27 g
(one oz), hair develops by day 7, and the eyes
open at day 10. The offspring nurse from the
mother’s 6 nipples and grow at a rapid rate,
Weaning occurs at 8 weeks when they emerge
from the tunnels for the first time. By autumn
they are almost fullgrownand depart ontheir
own course, generally taking up residence
from 100 mto 2 km (328.1 ft to 1.2 mi) away
from their mother’s home. These animalsdo
not breed until 2 years old. The average life
spanis S yearsbut some reach the ripe old age
of 10 years.

Remarks Considering its many adaptations
foranunderground life (shortstrong limbsand
long clawsfordigging, tiny eyes and ears, small
tail, and tubularbody), itis surprising that this
creature can climb into bushes and the lower
branches of trees to a height of 7 m (23 ft) to
reach leaves and bark. It swims well and fre-
quently crosses creeks and walks through
flooded tunnels. The movementofloose soil
is handled much like a pocket gopher —
pushing it ahead with the front feet, shoulders,
and chest, and sometimes shoving it along
with the head. The burrow system may extend
for 100 m (328.1 ft) with an opening every 6
m(19.7 ft) or so. Tunnels descend usually no
deeper than 1.2 m (3.9 ft)and end in 5 kinds
of chambers — nesting, feeding, refuse (debris
or decayed food), toilet, and earth (excess
earth and stones). The home range of moun-

tain beavers is remarkably small, ranging from
.03 10 0.2 ha (.07 to 0.5 a). Most activity oc-
curs within 25 m (82 ft) of the nest site. A
number of individual home ranges may
overlap, butonly theburrow systemisdefend-
ed. Average densitiesare 6to 9animalsperha
(2.4 10 3.6 per a) and may reach as high as 75
perha(30.4 pera)in choice sites. The species
seems to occur in colonies even though each
individual prefers to live on its own. In fact,
many adults, particularly males, are scarred
from fighting their territorial disputes.

The mountain beaver has 22 teeth which
fortunately continue growing throughout life.
A non-growing set would soon wear away
with abrasion from soil incidently taken in
with plants. Large amounts of food must be
consumedbecause ofits fairly low nutritional
value. The digestive tractis large and may ac-
count foralmosthalf the weightoftheanimal.
Livingunder relatively constant conditionsof
temperature and moisture has resulted in some
unusual features of the animal's body func-
tions (physiology). Itbegins to overheatatan
air temperature of only 29°C(84.2 °Fjand dies
within a few hours at 32°C (89.6°F). The
relatively primitive kidneys are unable to con-
centrate urine, therefore considerable water
must be taken in either by eating moist foods
orby drinking. The limited ability to regulate
body temperature and the need for moisture
inboth food and in the airof theburrow system
probably limit the mountain beaver’s distribu-
tion to cool areas of high rainfall (up to 350
cmor 138in). Though typically found on wet
secluded mountain slopes, it sometimes in-
vades people’s vegetable gardens. Damage and
loss of conifers by foraging mountain beavers
has been estimated in the millions of dollars
annually, so trapping programs have been put
in place to destroy the animals. When out of
itsburrow the unwary mountain beaver is easi-
ly captured by skunks, mink, foxes, coyotes,
cats, and owls.

I have not yet met this unusual character in
the deep woods of the western mountains, but
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1 shall continue to look for it. The animal’s
haunts among the tall stately trees, steep banks
leading to clear brooks, spongy damp soil, and
still humid air make the search well worth-
while. One developsthe feeling that this kind
of foresthasalwaysbeenhere —aperfectplace
for the world’s most ancient living rodent.

MOUNTAIN GOAT
Scientific name Oreamnos americanus
Family Cattle, Sheep, and Goats (Bovidae)
Order Even-toed Ungulates(Artiodactyla)
Total length males 180 cm (70.9 in);
females 148 cm (58.3 in)

Tail length 12 cm (4.7 in); 11 cm (4.3 in)
Weight 85 kg, maximum 136 kg

(187.4 Ib, maximum 300 Ib);

62 kg (136.7 1b)
Color Mountain goats have long creamy-
white fur with scattered brown hairs on the
back and rump. The winter coat appears
yellowish by spring. The lips, nose, eyes,
horns, and hooves are black. The kid has a
grayish-brown stripe along the back.
Distribution and Status Mountain goats
are native to the Rocky, Coast, and Cascade
mountain ranges at elevations of 1500 to
3 400m(4,921.3 to 11,155 ft) from Alaska and
the Yukon south to Oregon and Idaho. The
range is not continuous and is restricted to
alpine meadows, talus slopes, and exposed
outcrops of rock supporting a rich growth of
forbs and stunted subalpine fir-beargrass at
treeline. This goat has been introduced to
several Alaskan islands, the Olympic Peninsula
of Washington,Montana, Colorado, Nevada,
Utah, and the Black Hills of South Dakota.
Remote and rugged terrain make accurate
census-taking of mountain goats especially
difficult, and total estimates vary from about
50,000 to 100,000. In spite of the name
“mountain goat,” this animal is not really a
goatbuta member of the goat-antelope tribe,
related to the chamois (Rupicapra) of Euro-
pean mountains and the goral (Naemor-
baedus), serows (Capricornis), and takin
(Budorcas) of Asia. Its ancestor crossed the
Bering land bridge sometime in the mid-
Pleistocene and survived the last Ice Age in the
western mountains of the United States.
Food Mountuin goats feed on grasses,
sedges, rushes, ferns, mosses, lichens, broad-
leaved plants such as lupin, vetches, cin-
quefoil, and low shrubs like huckleberry, cur-
rant, and bearberry. When these types of
plants are largely unavailable in winter the
animals eat more budsand twigs ofshrubsand
trees such as willow, subalpine fir, and
ponderosa pine. The goats will travel long
distances to reach salt licks which provide
sodium and other minerals.
Reproduction and Growth The rutting
period is from October to early January, dur-
ing which period the males join the small
herdsof females. A male becomes possessive
and will fight other intruding males with
swipesofitshorns. They donotbuttheadsas
dosheep. The females comeinto heat for 2 or
3 days, and 180days after fertilization, usual-
ly one young is born from mid-May to mid-
June. Twins are uncommon and triplets are
rare. Females likely have difficulty raising
more than one offspring at a time. The 3-kg
(6.6-Ib) newborn is up and walking in a few
hours despite its precarious location and
footing. Nursing occurs every few hours from
the mother’s 2 teats. The kid begins to nibble
green food as early as the second day and as

itgrows larger, itmust kneeldown to reach the
mother’s udder, wiggling the little rilin con-
tentment. The hornsbegin to sprout from the
skull within only days of birth, reaching 3 to
6 cm (1.2 to 2.4 in) by September, when the
youngster is completely weaned. It remains
with its mother for 2 summers, but is kept at
a distance once a new kid is born. Females
breed at 2.5 years of age and yearling males
participate in the rutbut probably don'tbreed
until 2 yearsold. The maximum recorded life
span of females is 18 years, and 14 years for
males.

Remarks Amountaingoatperched onacliff
or ledge is a striking looking animal with its
high shoulders, long bearded face accentuated
by the pair of black horns, and a beautiful
white coat. A dense underfurand guard hairs,
which can reach 18 cm (7.1 in) in length, of-
fer excellent insulation from chilling winds.
The animals seem to avoid having their fur
drenched from rain or wet snow, for they seek
shelter under conifers or in cavesduring heavy
storms. An annual molt occurs in May and the
ragged-looking goats rub off patches of mat-
ted hair against rocks and trees. They frequent-
ly dig dry wallows in summer and spend hours
rolling in the dust; in winter they roll in the
snow. Thishabitis thought to relieve irritation
frominsects or matted fur, and also helpsdry
up excessive oil on the hair.

Unlike the pronghorn, the mountain goat's
horn is not shed but continues to grow over
abony core untilitreaches alength at maturi-
ty of about 23 c¢m (9.1 in). These sharp
weapons can cause injury to other goats and
potential predators, but they are most often
used in threat displays rather than in serious
fights. Two male antagonists stand side to side
and thrust their horns at each other’s rump.

Vision and smell are important senses in
detecting the approach of predators. Goats can
see a moving animal while it is still several
kilometers away; however, the goat seems to
have difficulty making out or interpreting sta-
tionary objects. Individualsgenerally feed in
the morning, rest during mid-day, then feed
again from late afternoon to the evening, males
traveling about one km (0.6 km) in an hour,
females 0.5 km (0.3 mi). Sometimes foraging
continues throughout the night but they do
not travel far. Billies wander either singly
or occasionally within a small herd over a
home range of 2.8 to 22 sq km (1.0 to 8.1 sq
mi) while a herd of nannies ranges over 5 to
24 sq km (1.9 to 8.9 sq mi). The home ranges
of the two sexes overlap and they often feed
inthe same meadow but atdifferent times. The
social tendencies vary amongindividuals and
change during the year. Groupings with as
many as 27 females and 14 males have been
reported in meadows or at natural salt licks
which are visited a number of times each year.
Movements from summer to winter range
average only 3 km (1.9 mi) but may extend up
to distances of 11 km (6.8 mi). Population den-
sities have been recorded at levels of 0.7 to 3
goats per sq km (1.9 to 8.1 per sq mi). The
solitary habits of males and the aggressive
nature of females help ensure that the popula-
tion is spread out, particularly during the
winter when food and preferred sites are in
short supply. In severe winters up to half of
the young may perish fromstarvationand ex-
posure. Cougars, bobcats, bears, coyotes,
eagles, parasites, avalanches, and accidental
falls take their toll. Hunting pressure for this
trophy animal has also been severe, but now
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populations are carefully managed and have
remained quite stable. The mountain goat is
fully protected in the Yukon Territory, but may
be hunted in most other regions. It is a most
difficult species to maintain in captivity.
Although 1 have seen mountain goats
throughbinocularsanumberoftimes,onone
occasion I chanced to wander within 80 m
(262.5 ft)ofthem. My colleague and I had been
dropped by helicopter above treeline in the
Mackenzie Mountains of the Yukon. While
looking among the broken rocks for patches
of moss where the rare singing vole (Microtus
miurus)mightbe found, I wasthinking more
of grizzlies, for their big tracks were common
in the melting snow and mud. As I made my
way across the treacherous alpine rock field
and came over a rise, there stood a family of
Ggoats, allstaring atme and wondering where
onearth IThad come from. After half aminute
1started to approach slowly at an angle fora
closerlook, butthe herd spooked and took off
over the rocksatan astonishing speed. Icould
not imagine how they were able to traverse
such rough terrain at top flight without
stumbling andbreakingaleg, forl had to take
each step with great caution. I was so excited
to see these splendid creatures that my heart
must have been beating as fast as theirs.



Mountain Goat

The billy, or adult male goat, had spent the summer
alone in the high rugged reaches of the mountain. His
solitude was complete on this sunny afternoon,
except for an eagle that glided by and the wind that
ruffled his long coat and beard. Lying on his side at
the shaded edge of a sheer cliff, he raised his head
periodically to survey the subalpine forest and valley
below. Several kilometers downslope something was
moving and his keen black eyes picked out the form
of a coyote. Satisfied that he was safely out of range,
the goat brought up into his mouth his recent meal of
grass and mountain bluebells, and chewed the soft
mush over again with a contented look on his face.
Several hours later and fully rested, the goat rose up
on his front legs and while sitting, kicked the wet soil
and moss onto his belly and sides, staining the white
fur brown. He was feeling an urge to join the small
herd of nannies (females) that lived on the same
northeastern slopes during the summer.

He finally stood up on all fours, leaving the five-
centimeter (2-inch)-deep bed he had so carefully
prepared that morning. He then shook his body
vigorously and bit at the dense wool on his shoulder
before proceeding downslope. In a graceful leap he
confidently landed on another precarious ledge of
rock three meters (10 feet) away, oblivious to the
possibility of a tumble to the rocks three hundred
meters (984 .3 feet) below. The pliable pads swelling
under the hooves seemed to cushion the shock of the
animal’s weight and to grasp onto the wet surface like
glue. Walking stiff-legged, the muscle-bound
appearance accentuated by the hump on the
shoulders, the goat picked his way over the
outcropping of rocks, pausing to nibble here and
there on his favorite greens.

Several days later this billy goat located the
nursery band in an alpine meadow. He approached
slowly, grunting and stopping to rub the scent gland
found behind each horn on nearby bushes and grass.
One of the two nannies, who was the leader of the
group, did not receive the newcomer kindly. Each
time he came too close she jabbed at his side and
flanks with her sharp horns. Were it not for the thick
skin on his sides he might well have been badly
wounded. The two kids began to butt each other in
imitation, and even climbed on each other’s back.
Folding their necks over each other they then tried to
force the other to its knees by exerting downward
with all their might. Still ready for more fun, the
youngsters jumped up a boulder and took turns

playing “king of the mountain.” All these games
would someday develop into serious goat behavior
related to survival and reproduction.

The billy continued his courtship unsuccessfully
for a week, standing alone for long periods and
hardly bothering to eat. Approaching a nanny from
the rear, he flared his nostrils, flicked his tongue in
and out, and tapped her flank with his front leg.
When this brought no results, the billy kicked her so
hard that she jumped forward. She frustrated him
again by leaning so tightly against a rock wall that he
was unable to mount her. He then tried stretching low
on bended knees in front of her, which stimulated her
to wet the ground slightly. Encouraged by the action
and the aroma, the billy pulled back his upper lip as
he strutted behind the nanny and gave her yet
another kick, this time landing his front hoof
between her haunches. This correct sequence
appeared to be what the nanny was waiting for, as she
then permitted her suitor to mount several times. The
same day he successfully mated with the second
nanny and having satisfied his urge, soon lost interest
in them and returned to his solitary life

Within several weeks, storms buried the goats’
food supply under a meter (3.3 feet) of snow. The
herd made its way to lower elevations on the
southwest slopes of the mountain where the
temperatures were slightly warmer and the snow
cover was shallower. Each kid followed its nanny
closely on the slippery slopes, their large oval hooves
with sharp edges and friction pads helping to gain
adequate footholds in the snow. Floundering in a
drift, a Kid bleated until its mother returned to its
side. The goats’ long fleece offered excellent
insulation from the cold winds down to -20°C (-4 °F),
but temperatures seldom plummeted this low. Snow
now became the dominant factor controlling the
herd’s activities. Depth, crusting, and moisture
content dictated whether they moved up or down a
slope, or selected one particular area over another.
Only the severest of storms forced the animals into
the subalpine fir forest or into one of several caves.
Lying in beds in the snow the goats almost vanished
in the dazzling whiteness. They were generally able to
browse on shrubs and saplings and to paw little
craters to reach other plants lying dormant at ground
level. The mountain goats passed the winter
peacefully, since no cougar, grizzly, or coyote
ventured into their high-altitude home.
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Mountain Sheep

Amid a chorus of baas, barks, whistles, and neighs the
rancher and his dogs rounded up the several hundred
domestic sheep and drove them down into the valley
pastures, for winter had arrived early in the
mountains. Way up on the white slopes, he could
barely make out groups of brown animals browsing
where the wind had blown off most of the season’s
first snowfall. The sounds of the roundup faded away,
leaving the mountain sheep in much preferred
solitude. Sometimes in sight of each other the band of
seven rams remained apart from the main group of
twelve ewes and lambs.

Throughout the winter the bands appeared to
wander at random below elevations of thirty-three
hundred meters (10,826.8 feet). They moved at a
steady pace, covering a half to three kilometers (0.3 to
1.9 miles) in a day. Actually they were carefully
selecting certain pasture to forage where the snow
was not excessively deep or encrusted by ice, yet
thick enough to protect the juiciness of the low
vegetation from the drying winds. They pawed the
snow away to reach their favorite plants and also
clipped the buds of shrubs and trees as they
walked by.

During the month of May the sun ate away at the
white cloak of snow covering the mountain slopes
until only patches remained in the shadows of rock
piles and cliffs. Standing majestically, a sentinel
mountain sheep surveyed the valley below while the
other rams grazed on grass, noisily nipping off and
chewing the stems. One, then the others, lay down to
rest, first preparing the bed by pawing the ground
before bending the front and then the hind legs. The
distant rumbling of an avalanche from a higher peak
brought the band members quickly to their feet and
ready to run across the rocky slopes to a stand of fir
trees if falling snow and rock came their way. With
keen eyes and ears they soon perceived they were in
no danger, and the animals bedded down once more.

Later that afternoon, two of the rams became
restless and began a test of their strength and
dominance. The younger aggressive ram approached
the leader with lowered head, and shoulder to
shoulder they kicked out with their forelegs. The
struggle became more heated as the two pushed and
shoved, demonstrating their boldness and courage.
Finally they walked ten meters (32.8 feet) past each

other, whirled around, and charged. Reaching an
astonishing fifty-four kilometers (33.6 miles) per hour
the two combatants rose up on their hind feet at the
last second and their thick brown horns collided
with such force that the sound of the blow echoed
through the mountains. They paused for a moment,
as if to determine whose head hurt the most, then the
ram with the smaller homs casually turned his white
rump toward the leader and began to feed — a sign of
submission. Then everything was serene once more,
as if the challenge had never occurred. All six rams
were aware of their status within the herd, but they
frequently tested each other in hopes of climbing
higher in rank. The thick skull and massive horns
absorbed the force of the blows and so injuries were
rare, The dominant ram would be able to mate with
most of the ewes as each came into heat in November.

By late summer several of the lambs and adults
became ill and died of pneumonia. The local game
manager determined that the problem was caused by
a parasite called lungworm — an infection picked up
from the domestic sheep that grazed the lower slopes.
The worms had laid eggs in the domestic sheep’s
lungs, and upon hatching they migrated up the
windpipe and down the digestive tract. The larvae
passed out in the animal’s droppings and entered
snails, where they continued to develop. The life
cycle was completed when the mountain sheep
accidently ate the snails while grazing on grass. The
worm had then been transferred from the ewes to
their unborn lambs.

The game manager mixed a worm poison into a
mash of fermenting apples, which the mountain
sheep could not resist eating. The herd was saved
from the lungworm infection but the manager
realized the problem was worsened by overcrowding
of the range by both domestic and wild herds. In
addition to limiting the grazing of the domestic sheep
he considered opening the hunting season on
mountain sheep and protecting predators such as
cougars and wolves. These steps would help reduce
and disperse the mountain sheep over the range,
resulting in a healthier herd.
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MOUNTAIN SHEEP
Scientific name Ovis canadensis
Family Cattle, Sheep, and Goats (Bovidae)
Order Even-toed Ungulates{(Artiodactyla)
Total length males 170 cm (66.9 in);
females 140 cm (55.1 in)

Tail length 11 cm (4.3 in); 10 cm (3.9 in)
Weight 125 kg, maximum 143 kg

(275.6 Ib, maximum 315.3 Ib);

80 kg (176.4 Ib)
Color Theanimalislightbrown, darkeron
the face, chest, and legs. The muzzle, belly,
back ofthe legs, and rump patch are white. The
dense coat is formed of brittle guard hairs,
white at the base and brown on the tips. The
thick underfur or fleece is gray.
Distribution and Status Mountain sheep,
formerly known asbighorns, range from cen-
tral Alberta and British Columbia as far south
as northern Mexico. West to east these sheep
occurnaturally from the central regionsofthe
Pacific states to the Dakotas. This species in-
habits grassy mountain slopes and plateaus,
foothills with bluffs, and desertbadlands, but
its numbers have been drastically reduced to
less than 45,000 animals due to a century of
excessive hunting, disease, and habitat
destruction. The animal is now found in on-
ly a fraction of its former territory, often in
isolated locations. Numerous introductions
of herds have been made in formerly occupied
areas. A close relative — the Dall’s or stone
sheep (Ovis dalli) — occurs farther north in
alpine meadows in British Columbia, the
Yukon and Northwest Territories, and Alaska.
Both species evolved from ancestors thatim-
migrated from Siberia within the last several
million years. About 7 or 8 species of Qvisare
presently recognized, mostly occurring in
Europe and Asia, but their relationships are
still controversial.
Food Almosttwo-thirdsofthe diet is grass
and sedge, although many kinds of other herbs

are accepted as well. Some important plants
are wheatgrass, bluegrass, brome grass, fescue,
cinquefoil, fireweed, clover, and horsetail. In
thedesert, on poor range, or in winter, sheep
resort to browsing on forbs, shrubs, and trees
such as sage, Douglas fir, willow, bearberry,
rose, mountain mahogany, desert holly, Rus-
sian thistle, and prickly pear. This specieshas
suffered from competition for food with
livestock in many areas of its range. While
moisture is easily obtained by mostmountain-
dwelling sheep from pools, snow, or succulent
forage, those individuals living in deserts or
badlandsmusthave access to water, for 14 days
is about the longest period they can last
without drinking.

Reproduction and Growth The rut or
breeding season is mainly in November and
December in northern populations, and from
July to December in the south. Most of the
mating is done by the dominantmales, usual-
ly characterized by the largest and heaviest
horns. These individuals are attractive to the
ewes, who actively rebuff rams less well en-
dowed. The males strut around stiff-legged,
engaging in terrific head-on battles to secure
the courting rights to each female. No harem
isgathered however, and usually only halfthe
females become pregnant. The embryos re-
quire 6 months to develop before birth inMay
or June in the north, January to June in the
south. Single lambs (weighing 4 kg or 8.8 1b)
are the rule, though twins occasionally appear
inherds on excellent range. Within weeks the
lambs form into bands, returning to their
mothers periodically to suckle. A young
female remains with its mother’s group, while
amale leaves when 2 to 4 years of age to join
a herd of mams. Exceptional individuals
become sexually mature at 1.5 years old but
2.5 years is more common for females. Young
males must compete with older rams for a
chance to breed and may notbe successfulun-

MOUNTAIN SHEEP

-~

MONTANE FOREST Mountain Sheep

til 7 yearsold. Life expectancy is 10 to 12 years
with a maximum of 20 years for rams and 24
years for ewes.

Remarks Male mountain sheep protect
themselves and determine their rank in the
herd with their broad curving horns which
average 110 cm (43.3 in) in length. Those of
the females are considerably smaller and on-
ly slightly curved. Following the first winter,
hom growth is rapid in both sexes. The heavily
ridged structure reaches full size in 4 or 5 years,
and the animal can be aged by counting the
rings that form during the rut. The horny
sheath grows over a bony core arising froma
thickened area on top of the skull, which helps
protect the brain from concussion during
clashes. The tip of the hor is worn away from
repeated impact with the opponent’s horns.
Surprisingly, the horns are largest in the
smaller desert sheep — perhaps an adaptation
to increase heat loss from the body. Rocky
Mountain, California, and desertbighornsare
common names given to subspecies that vary
considerably in size and color.

Mountain sheep are not territorial and
follow traditional routes from summer to
winter ranges; some herds occupy asmany as
7 separate areas during the year, each one to
32 km (0.6 to 19.9 mi) apart. They move up
to 16 km (10 mi)in the course of a day and bed
down for the night. Home ranges average
under 16 sq km (5.9 sq mi) and densities of 2
to 23 persq km (5.4 1o 62 per sq mi) are com-
mon. Gregarious animals, they sometimes
gatherinherdsofover 100 individuals. These
stocky animalsare heavy butsure-footed, with
independently moveable sectionsofthe hoof,
each backed by arubbery pad and ascentgland
inbetween. While the young are born with a
fullsetof'baby " teeth, theadultset of 32 teeth
does not fully erupt until the age of 4. Sight
is well developed and far more important in
detecting predators than either hearing or
smell. It is almost impossible to approach
sheep without being seen. The major causes
of death are starvation, drought, disease, ac-
cidents, and predation by humans and wolves,
rarely by eagles and grizzlies. The band will
huddle in a tight circle, facing outward, if
threatened and surrounded by wolves.

During a summer vacation to the Alberta
Rockies, my family visited the majestic Col-
umbia Icefield. The snow in the middle of
summer was too much to resist, and soon we
were sliding down the hillside and throwing
snowballs. One of the boys noticed several
brown animals making their way along the
edge of the road some distance below. The
mountain sheep, obviously familiar with
bothersome tourists, continued to graze
peacefully as we pulled up in the car. View-
ing these rugged mountain creatures at such
close range was quite an experience, not on-
ly for our family but fora number of other peo-
ple who also stopped to watch.



MULE DEER

Scientific name Odocoileus hemionus
Family Deer (Cervidae)

Order Even-toed Ungulates(Artiodactyla)

Total length males 170 cm (66.9 in);
females 160 cm (63 in)
Tail length 18 cm (7.1 in); 17 cm (6.7 in)

Weight 100kg, maximum 215 kg(220.5 b,
maximum 474 Ib); 50 kg, maximum 72 kg
(110.2 1b, maximum 158.7 Ib). Size varies great-
ly over the range, with the largest animals in
the north.
Color Thesummer coatis thinand reddish-
brown, becoming thicker, longer, and
grizzled-brown in winter. The forchead, ear
edges, and chestare blackish-brown. The tail
is white orbrown with a white tip. The rump
patch andbelly are white. The fawn is reddish-
brown with rows of white spots onthe upper
parts. The adult pelage grows in around 86
days of age.
DistributionandStatus The mule deeris
native to the western half of North America
from southern Alaska, the Yukon and Nor-
thwest Territories, and Manitoba south to Ba-
ja California, thehighlands of central Mexico,
and western Texas. Over such a large area the
mule deer is capable of living in remarkably
different types of habitat — from alpine
meadow; desert scrub; arid plains; prairie;
chaparral; woodland; boreal, mountain, and
coastal coniferous forests; and temperate and
tropical deciduous forests. Climatic extremes
vary from -60°C to 50°C (-76°F to 124°F).

The deer family is believed to have
originated in Eurasia and reached North
America about 10 million years ago. Mule deer
and white-tailed deer (Odocoileus virgi-
nianus)evolved on this continent, the former
inthe rugged and often arid terrain of the west,
and the latter in the more moist deciduous
forests of the east. Over its vast range, the mule
deer has been divided into 7 subspecies or
geographic races, several of which are so
distinct in appearance and behavior that the
use of common names has persisted for the 2
main groups — mule deer and black-tailed
deer (along the west coast). Other close
relatives include the marsh deer (Blastocerus
dichotomus) and pampas deer (Ozotoceros
bezoarticus)ofSouth America. Four species
oftiny brocket deer (Mazama)occur through-
out South America, with 2 species reaching as
far north as Panama and Mexico.

There were perhaps 5 million mule deer in
North America prior to European contact.
Since that time, hunting, habitat loss, land
development, overbrowsing by domestic
stock, and climatic factors have all acted to
greatly reduce deer populations. The greatest
decline (to about 500,000)occurred in the late
1800s, but by the 1940s numbers had increas-
ed dramatically, beyond the capacity of the
land to support them. After alarming declines
in the 1960s and 1970s, populations have
recently stabilized at a higher level, although
the species is still absent from parts of its
former range in the east and Mexico. Fluc-
tuating trends in mule deer numbers seem to
occur independently of the attempts of
biologists to manage the herds. Recent popu-
lation estimates are about 2.5 million, with
0.5 million killed annually by hunters.
Food Thediet of this animal varies greatly
depending on where it lives. Over 800 kinds
of plants have been listed, including grasses,
herbs, shrubs, and both deciduous and coni-
ferous trees. The deer is primarily agrazer in

summer. Selection is often based on high nutri-
tional value of particular plants. During late
spring and summer the deer hasaccess to plen-
ty of nourishing food from new plantgrowth,
and it builds up fat reserves. During winter,
when plants are dormant or covered with
snow, adeer often cannot maintain its weight,
especially when it has to eat relatively poor
forage like sagebrush and juniper. Favorite
winter foodsare aspen, willow, red-osier dog-
wood, huckleberry, Douglas fir, and western
cedar. The survival of the deer is dependent
on the quality of food plants and the ability of
thedeerto reach it, particularly in winters with
deep snow. In the desert, summer or autumn
drought may cause a serious depletion of
forage.

Reproduction and Growth The rut oc-
curs from October to December in the north,
November to January in the south, although
most mating takes place in November and
December. The bucks engage in terrific bat-
tles using their forked antlers and powerful
neck muscles, which increase in size at this
time of year. The dominant bucks become ex-
hausted from defending their does fromother
persistentbucks. The doe’s cycle extends from
22 to 28 days and she comes into heat for 24
to36 hours. From 183 to 218 days (average 203)
after mating, 2 (range of one to 4) spotted
fawns are born, each weighing 5 kg (11 Ib) or
less. Depending on when the female mated,
birthsoccur fromMarch to November, though
usually in June or July. The fawns are hidden
inathicket for the first month and visited and
nursed about every 4 hours. They nibble on
plants after a few days, are able to run at 3
weeks, and are weaned at 4 months. Frequent-
ly only onein4 fawns lives tobe one yearold.
Sexual maturity is attained at 1.5 years of age
and the average life span is 4 years, although
somesurvive to 10 years in the wild. Does have
reached 22 years and bucks 16 years in
captivity.

Remarks The mule deer is distinguished
from its white-tailed relative by its long ears,
smaller rounded tail, stockier build, large
gland (metatarsal) on the lower hind legs, and
forked antlers on the male. The antlers grow
overthesummer(up to 1 cm or 0.4 in per day),
they are polished by rubbing in August and
September, and fall off from January to
February but sometimes as late as April. This
deer is also more sociable than the white-tail
and forms mixed herds, particularly in winter
when they may even be seen grazing with
pronghoms and elk. The main activity periods
are early moming and evening to several hours
after dark,butwhen thedeerneedsfood itmay
be out anytime.

The mule deer is known for its high-
boundinggait, landing onall fours. Itcanreach
the astonishing speed of 60 km (37.3 mi) per
hour, cover 8 m(26.2 ft)in a single jump, and
cleara 2-m(6.6-ft)fence. Thebody canbe urn-
ed completely in the opposite direction dur-
ing a single bound. Undisturbed, the deer
walksnormally and can trotand gallop. Adeer
canmove through snow less than 30 cm(11.8
in) deep by wading or jumping, but greater
depthsand crusting decrease mobility; 50cm
(19.7 in)of snow virtually eliminatesdeer from
an area. Seasonally, a mule deer remains in a
fairly small home range with short daily
movements if sufficient forage and cover are
nearby. Ranges of 40 to 100 ha (98.8t0 247 a)
have been reported in summer, and up to 300
to2 100ha(741105,187 a)in winter. Inmoun-
tainous regions, the animals migrate to winter
range at lower elevations with less snow for
distances of several to 160 km (99.4 mi). This
species generally does notdefend a territory;
however, some highly dominant bucks may
keep other males away by aggressive en-
counters duringthe rut. The carrying capaci-
ty of various habitats for mule deer varies con-
siderably with such factors as vegetation,
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Mule Deer

In the late afternoon a red squirrel paused while
opening a cone to watch a small flock of songbirds
darting among the stately boughs of fir and hemlock.
Warm drafts, rising up the mountainside from the
valley below, battled through the cool autumn air.
Down on the forest floor, three mule deer does and a
buck directed their huge antennae-like ears towards a
rumbling sound off in the distance. Within a minute a
car rounded the curve and lurched to a halt as several
excited heads popped out of the windows to watch
the deer. The graceful animals standing in the sunlit
glade were a majestic sight. The parents and children
quietly got out of the car and walked slowly toward
the deer, which followed their every move with their
large dark eyes. The deer were used to the odor, sight,
and sounds of people, for this area was a national
park. They allowed the family of admirers to
approach within two meters (6.6 feet) before
revealing their nervousness by flicking their black-
tipped tails and moving cautiously away into the
forest. Being so close to this wildlife was the
highlight of the family’s vacation, and it would be a
long time before they would forget the incident. They
all agreed it was quite a different experience than
seeing captive deer in a zoo.

Several weeks later the animals had wandered
twelve kilometers (7.5 miles) away near the border of
their home range and outside the park boundary. One
of the does had just entered a period of heat and her
urine deposits greatly excited the buck. He bent low
to sniff in the scent, curled his lips, and arched his
neck. With increasing arousal he walked over to a
shrub and thrashed his polished antlers across the
branches till the bark peeled off. In an early morning
drizzle, the deer began browsing on blackberry

bushes at the forest edge, when their shiny moist
nostrils began to flare open. The smell of people
wafted in on the breeze. They looked all around and
listened carefully, but nothing seemed to be moving.
They showed mild alarm by a peculiar stiff-legged
walk. Unlike white-tailed deer, which would have
bolted from the scene to hide in dense bush, the mule
deer cautiously moved into the open, relying on their
eyes, ears, and nose to provide information on any
possible danger. Since they were familiar with the
presence of humans, the animals were more intent on
locating the intruders than retreating. Then, amid a
terrible crack like thunder, one of the does tumbled
to the ground, while the buck felt a searing pain in
his shoulder. He staggered but regained his balance,
and all but one of the deer bounded off, striking the
ground with all four feet at once. As the sound
echoed away through the hills the deer stopped to
look back, shocked and perplexed at what had just
happened. They kept expecting the downed doe to
rise and join them, but she lay still in a crumpled
position in the grass. With their hearts pounding and
legs shaking in fright, they lay down to rest for a
minute under some dense shrubbery. A trickle of
crimson blood dripped down the buck’s brown fur
onto the yellow aspen leaves. Just as they were
calming down, their ears picked up the sound of
footsteps. Quietly the deer rose and retreated with
lowered heads to a secluded spot where no one could
follow them.
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MULE DEER continued from p.97

cover, terrain, water, and climatic conditions.
Population estimates are one per sq km (2.7
per sq mi) in prairie, 5 per sq km (13.5 per sq
mi)in mountain forests, 16 persq km (43.2 per
sqmi)in foothills, and 30 per sq km (81.1 per
sqmi)inchaparral. Concentrations on winter
range may reach 40 per sq km(108.1 per sqmi),
and up to 200 per sq km (540.5 per sq mi) in
black-tail populationsofmule deeron the west
coast.

Mule deer have 32 teeth (noupper incisors
or canines) which wear down over the years
ofgrinding food. The eruptionand degree of
wear of the teeth can be used to age individuals
with considerable accuracy. The stomach is
4-chambered and harbors bacteria and other
simple organisms which assistin digestion of
plant material. The hairs of the deer’s coatare
tubular, brittle, and filled with air pockets —
a feature that offers insulation from the cold
andbuoyancy while theanimal is swimming.
While usually silent, mule deer communicate
by whistles, snorts, coughs, grunts, bleats,
barks, and roars. Important predators include
people, coyotes, cougars, wolves, lynx, bob-
cats, black bears, grizzlies, and eagles.

While-walking carefully on a hillside of
broken rock in west Texas, | lookedupin time
to see a herd of 7 airborne mule deer, as they
seemed to fly over the ridge using their strange
4-legged jump. Perhaps on rough terrain, bet-
ter footing is achieved if all feet come down
at once rather than in pairs as is the habit of
white-tailed deer. Mule deer may become
remarkably tame in parks where they learn to
lose their fear of people. In national parks of
Californiaand Alberta, I have had deerthrust
their heads through the open car window in
search of a handout. On another occasion, 2
young buck approached my family so close-
ly that we decided we had better back away
down the trail — I had read that people have
beenkicked by seemingly friendly mule deer.
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Mammals of the

Boreal Forest

Circling the Northern Hemisphere lics a broad band (about 800 kilometers or 497
miles wide)of northern coniferous forest or taiga composed of spruce, fir, pine, and
larch. Atits northern extent, this boreal forest menges with tundra, the trees becom-
ing widely spacedand stunted. On its southern border, boreal forest joins with mon-
tane coniferous forest in the west, characterized by Douglas fir, yellow pine, and
Engelmann spruce, On the northern plains it forms 2 transition with the grasslands
as aspen and oak parkland, while to the east it merges with the deciduous forest as
mixed forest. Large tracts of boreal forest also extend farther south at high elevations
inthe New England States and also around the Great Lakes. White spruce and balsam
firare found inareas with deep soiland good drainage, jack pineon rocky and sandy
well-drained sites, and black spruce and mmarack in wet situations. In Siberia, larch
is often the dominant tree, occurring north to the treeline. Boreal forest may become
tinder dry in summer, which results in widespread forest fires. Paper birch, trembl-
ingaspen, and balsam poplar often grow firstin theseburns or other disturbed moist
sites, to be replaced later by conifers. Sedge, sphagnum or feather moss, and lichen
are common on the forest floor, while shrubs such as alder, willow, and Labrador
tea are prevalent where conditions are wet or not oo densely shaded by the trees.
However the herb layer is rather sparse, giving the ground a barren appearance. The
air is calm within the forest because the dense coniferous boughs dissipate the wind.
Boreal forest soils are thin, gray, infertile, and acid from the slowly decompaosing con-
ifer needles and other plant material. Most of the soil of this region was scoured away
and deposited in the south by immense glacicrs, 1.6 kilometers (one mile) thick, leav-
inga landscape of low reliefand with countless lakes, bogs, outcroppings of bedrock,
and glacial till (sand and gravel).

Precipitation varies between 25 and 125 centimeters (9.8 and 49,2 inches) per
year. The ground often seems dry because the dense tree branches catch much of the
rain, where it soon evaporates. In winter, snow commonly accumulates to a depth
of over one meter (3.3 feet), and may reach 5 meters (197 inches) in the east, which
profoundly affects animals that must wade through or live on or under the snow. Its
insulative properties protect hibernating or active creatures from the frigidairabove.
Mean monthly temperatures reach -30°C (-22°F) in winter to 20°C (68°F) in sum-
mer. The growing season or frost-free period lasts from 60 to 120 days in various
regions.

The main problems of boreal animals are finding enough food to cat and staying
warm ina winter climate that may fall to -51°C (-60°F)— a full 84 °C (150°F) below
their body temperature. Many creatures, like bats and numerous birds, migrate south
L0 warmer regions.

Common herbivores are the moose, caribou, snowshoe hare, red squirrel, spruce
grouse, red crossbill, green-winged teal, and gray jay. Carnivores and insectivores in-
clude the gray wolf, fisher, lynx, raven, arctic loon, gray owl, black-backed three-
toed woodpecker, and masked shrew. Garter snakes and several species of frogs are
found here as well. Certain species of insects are abundant, particularly the biting
flies (mosquitoes and black flies) and grubs that feast on the bark and leaves of conifers.
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Masked Shrew

A light rain dampened the floor of an aspen forest,
each drop of water forming a little round jewel on the
golden aspen leaves. The air was heavy with a musky
but sweet autumn odor of decaying vegetation.
Scarcely noticeable, a sharp tiny nose appeared from
under a fallen leaf. Quivering faster than the eye
could follow, a masked shrew shot out from its
underground nest. Although no worn trail was
evident, the creature dashed along its customary
runway, invisibly marked by secretions from glands
on its sides and anal region. The lingering odor
warned all other shrews that might pass this way that
this area was already occupied by one highly
aggressive tenant. The shrew jolted to a stop and
stretching backward, began chewing frantically on its
rump, perhaps itchy from some tiny mites that
threaded their way through the hairs. A dry leaf came
tumbling down from the treetops and landed with a
sharp sound only a short distance away. It might as
well have been a clap of thunder, for the nervous
shrew reacted by leaping into the air. Its legs were
already flailing by the time it came down, and the
frightened creature disappeared under a stump.
Ravenous after an hour’s sleep, the shrew
reappeared and darted here and there, thrusting itself
into the spaces between the rotting leaves. Suddenly
its sensitive nose picked up the scent of a large black
beetle, and the tiny hunter became highly excited.
The shrew’s eyesight was so poor it had difficulty
locating the prey. The beetle soon realized it was
being followed and it scurried away over the ground,
tumbling over twigs. The shrew closed in, using its
ears and nose to keep on the trail. Squeaking and
twittering at a high frequency, the echoes bounced
off the moving beetle and back to the shrew’s ears.
Using this effective radar system the shrew dashed

toward its prey. As soon as the shrew’s hairy snout
touched the beetle’s back, its jaws snapped quickly
and the battle was on. Rolling over and over, the two
tiny animals pushed and kicked. Several times the
insect broke away, but the shrew never gave up.
Finally the shrew’s sharp and protruding incisors
penetrated the hard-shelled beetle, and its movements
slowed. Rolling the prey over on its back, the victor
nibbled away at the soft undersides while the beetle’s
hooked legs continued to kick aimlessly in the air.
The shrew ate so fast and noisily it seemed desperate
to finish, and in less than a minute only the legs and
wings of the beetle were left. The exhausted hunter
gave a shake of its body, and with its nose twitching it
headed off for home.

On its way it kept stopping without apparent
reason, as if it had forgotten to do something.
Hunching up its back in a most remarkable show of
flexibility, the shrew attacked a section of moss likely
kicked up previously by a moose. Ripping a piece free
the little animal carried off its prize to a hole in the
ground and disappeared. The tunnel led to a circular
woven mass of sedge leaves and moss. The shrew
dropped its cargo, plowed right through the wall, and
seconds later its pointy head popped back out again.
Grasping its prize moss in its mouth, it dragged it all
the way into its nest. The structure quivered as the
owner circled around inside, then all was quiet.
Exhausted from the hectic proceedings, the shrew
promptly fell asleep once again.
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MASKED SHREW
Scientific name Sorex cinereus
Family Shrews (Soricidae)
Order Insectivores (Insectivora)
Total length 100 mm (3.9 in)
Tail length 40 mm (1.6 in)
Weight 5g(0.2 oz)
Color The coatis light or dark brown, and
is pale underneath. The grayer winter coat is
remarkably long for such a small creature,
reaching 10 mm (0.4 in) on the rump.
Distribution and Status The masked
shrew isa common dwellerofbogs, meadows,
thickets, deciduous and coniferous forests,
prairie, and the tundra. It reaches its greatest
abundance in the coniferous forest zone, often
outnumbering all other species of small mam-
mals. Although favoring moist sites, it
sometimes appears inquite dry habitats. Itoc-
curs from the Atlantic to the Pacific coastand
from Georgia and New Mexico north to the
Arctic Ocean. Ithasalso been introduced suc-
cessfully in Newfoundland.
DuringthePleistocene Ice Age this species
crossed the Bering Land Bridge into Asia, and
now occurs in northeastern Siberia and the
Kuril Islands. The masked shrew may actual-

ly represent several very similar species. For
example, the prairie shrew (Sorex haydeni)of

the northern Great Plains, and the barren-
ground shrew (Sorex ugyunatjofthe tundra,
have recently been raised to full species status

from former subspecies (geographic races) of

the masked shrew. No one is sure how many
specics of Sorex exist and estimates range from
49 to 64, including many found in Eurasia.
Presently from 31 to 37 species have been
described in North America, some of which
are extremely rare and localized. No doubt
some of these will be combined into single
species, while others will be separated. Ob-
viously much work remainsto be done on the
study of shrew relationships.

Food Shrewseatanincredible number ofin-
sects, including many kinds that injure trees.
Worms, snails, spiders, other lower animals,
carrion, and some vegetation are also present
in the diet. Shrews are well known for their

relatively huge appetite, and may consume
over their own body weight in one day. They
must feed often just to maintain their body
temperature and internal processes.
Reproduction and Growth When a
female is ready to breed, she secretes a scent
from the genital area that male shrews locate
and follow. Only during the brief courtship
is the male permitted to approach, since at
other times she would attack him instantly.
Following the rapid mating act, the resulting
embryos require about 20 days to develop
before birth. Females have one to 3 litters of
21to 11 young from April to September in the
north, March to October in the south. The
newborn suckle from the female’s 3 pair of
mammae for several weeks. The young are
almost full grown at one month, when they
leave the nest. Young ofthe year may be iden-
tified by the abundance of hair on the tail.
Second-year shrews have almost naked tails.
Spring-born individuals are capable of
breeding later in the summer. While most of
these tiny mammals perish withina year, a few
lucky ones survive 2 years.

Remarks Although this bundle of energy is
widespread and common, itis seldom seen by
people. It tries to remain hidden frombirds of
prey, foxes, and weasels by running under logs
orthick grass. The shortand delicate limbsare
too weak to dig through heavy soil, gravel, or
frozen ground, so the shrew lives in the leaf
fayer or uses the burrows of other small
animals. Male shrews have scent glandsalong
their flanks that release amusky, yellowish li-
quid. This scentis rubbed offon trailsand tun-
nels, identifying the owner’s home range and
perhaps attracting females. Day and night
through all seasons, the masked shrew keeps
up such a hectic pace that it reaches old age
by the end of one year. A heartrate up to 1,200
beats per minute has been recorded.

One ofthe most unusual things about these
fascinating small mammals is the long, flexi-
ble snout that is constantly poking and ben-
dingin alldirections. Underneath isabattery
of 32 miniature but impressive teeth, tipped
(for some unknown reason) with red. The
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middle upper incisor has become a large,
double-pronged pincer, while the cheek teeth
exhibit w-shaped, sharp-edged cusps for
chopping up insects. The first set of teeth is
actually shed before birth. Shrews hunt their
prey over a home range which may be quite
variable in size — from 400 to 1 000 sq m
(4,30010 10,764 sq ft). Numbers often average
10 per ha (per 764 sq ft), but can reach as high
as 100 per ha.

There are several species of shrews found
in the same area as the masked shrew thatare
difficult to tell apart (e.g., pygmy, vagrant,
smoky, and dusky shrews) without checking
the teeth. In view of this problem I was once
handedadead shrew foundbeside oneofour
traps. I carefully opened its mouth to examine
theteeth, and suddenly they clamped shuton
my finger, causing me to jump in surprise. No
harm done, but since then I am more careful
when Ipick oneup, for it may notbe dead and
only have fainted from fear.

Were it not for the insulating cover ofsnow,
the masked shrew would notbe able to inhabit
frigid regions of the north and mountainsides.
When cross-country skiing, Ihave often come
across the tiny trail of a masked shrew in the
snow. The footprints and tail marks are smaller
and closer together than those of a mouse, and
the shrew is so light itbarely sinks into the fluf-
fiest snow. The trail generally leads to 2 hole
where the shrew reenters its subnivean (under
the snow)world orto some cover such asalog
orthe base ofashrub. Why it comes to the sur-
face where it is exposed to cold air and
predators, no one knows.

HOARY BAT
Scientific name Aeorestes cinereus
Family Smooth-faced bats
(Vespertilionidae)
Order Bats (Chiroptera)
Total length 140 mm (5.5 in)
Tail length 60 mm (2 4 in)
Weight 25g (0.9 0z)
Color Thisattractive batappears to be amix-
ture of colors but is basically brown with a
frosting of white which is why it is called
hoary. The hairs are actually banded with 4
colors —a gray base, then yellow,brown, and
silveron the tips. The muzzle and edges of the
ears are black while the bare flight membranes
are blackish-brown. The young are silvery-
gray.
Distribution and Status This species has
one of the largest ranges of any New World
mammal and extends from southern Canada
to central Mexico on this continent and
throughout a wide corridorin South America,
from Columbia and Venezuela to central
Argentinaand Chile. Perhapsitis displaced in
southern Mexico and Central America by
other kinds ofbats with similar habits. Italso
thrives on Hawaii, the Galapagos Islands, and
Bermuda. It is such a strong flier that when
blown off course it has turned up in
remarkably distantplaces fromits usual range.
Examples are Fort Resolution and Bear Island
in the Northwest Territories of Canada,
Iceland, Orkney Islands, Cuba, Guatemala,
southern Mexico, and on ships out in the
Atlantic.

Although generally associated with boreal
and mountain coniferous forests, it also fre-
quents mixed and deciduous forests as well.
Over its broad distribution it occurs in dozens
of distinct forest ty pes. The forest edge, open
glades, orchards, and watercourses are par-



ticularly attractive sites. It is generally describ-
ed as rare in most regions but this may be due
toits late-night appearance. Insomeareas, like
the northern prairies, itisone of the most com-
mon species of bats.

From October to March most of these bats
winter in the southwestern United States
{especially California) and Mexico (and
perhaps Guatemala), with fewer numbers in
the central and southeastern United States.
From April to June, solitary or wavesofhoary
bats migrate to the rich feeding grounds ofnor-
thern regions. For some unexplained reason
females predominate in the north and east,
while males are more common in the westdur-
ing the summer months. The first arrivals
reach Canada in early June. Somebats in moun-
tainous regions simply migrate upslope to
reach coniferous or mixed forest. A return
migration occurs from late August to early Oc-
tober. The methods of navigation used during
these incredible journeys are still unknown,
although visual cues from the position of the
sun and stars, topography, and magnetism
have been proposed.

Up to 10 species of Lasiurus have been
described from North and South Americaand
the West Indies, but several of these may be just
subspecies. A recent list of world mammals
recognized only 7 species, including the
widespread red bat (Lasfurus borealis),
seminole bat (Lasiurus seminolus) of the
southeastern United States, and the northern
yellow bat (Lasiurus intermedius)from New
Jersey to Honduras.

Food Night-flying insects such as mothsand
beetles are eaten in large numbers, often total-
ing 30 percent of the bat’s weight each night.
It may on occasion capture and eat a smaller
bat. Water is sipped while skimming the
surface.

Reproduction and Growth Mating is pre-
sumed to occur mainly in the autumn (from
late August) but possibly continues during
migrationand the following spring. Spermis
stored and nourished within the uterus of the
female until her eggs are released in late
February or March. The length of time of em-

bryonic development is unknown but approx-
imates 85 days. Usually 2 (range ofoneto 4 —
amostunusual number for any species of bat)
young are born between May and July, general-
ly mid-June in Canada. The baby bats appear
rump-first which reduces the chance of the
delicate wings becoming entangled in the
birth canal. Each weighsabout 4.5 g (0.2 oz).
The mother licks them clean and then devours
the afterbirth. The young alternate bouts of
nursing from the mother’s 4 mammae and
sleeping while clutching onto the hair of her
breast and back. They seldom fall evenat this
tender age, for they hang onto the nipple with
their tiny milk teeth and to the fur by theirbig
thumbsand clawsoftheir hind feet. Sheleaves
them hanging onto a branch or inside a tree
hollow while foraging. They are anxious to
greet her on her return and noisily climb
aboard for warmth and milk. She repeatedy
grooms them by licking their faces and mem-
branes and combing their fur with the claws
andbristles of her hind feet. The silvery-gray
babies grow rapidly, theireyesopenat 12 days,
and they can fly and chase insects at only 4
weeks. The family hunts together foraperiod
after weaning but drifts apart in August.
Females may produce youngat one year ofage,
while males first mate during their second
autumn. Theaverage life spanis 7 yearsin the
wild and up to 14 years in captivity.

Remarks Thehoary batis one of the largest
species of bats to be found in North America.
One might surmise it to be of northern
distributionbased on its long, dense, silky coat
and the fact that fur extends onto the wings
and the top surface of the tail membrane, all
of which are bare or scantily haired in most
otherbats. Ithasa pug face, brightblack eyes,
and short rounded ears. The mouth contains
32 teeth featuring impressive canines for
biting and sharp-edged cheek teeth for cutting
insect bodies. Like the red and silver-haired
bats (Lasionycteris noctivagans)this species
is described as a tree bat, since it is usually
found roosting in the outer branches at heights
of3t0 12m(9.81t0 39 4 ft), sometimes on the
bark (where its colors blend in with the tex-

HOARY BAT

tured, lichen-crusted surface), or ina tree cavi-
ty. Only rarely has it been reported in a
building or cave. While lacking color vision,
asin otherbats, itapparently seesbetterin light
than do cave-dwelling species, a fact probably
related to its bright roosts. In spite of this,
however, the hoary batisone of the latest bats
to begin flying each night, which explains why
itisseldomseenon the wing. Its flightpattern
is direct and fairly high, frequently within 7
to 15 m (23 to 49.2 ft) above the ground. It is
solitary with exceptions ofa mother with off-
spring, and during migration when dozens
may travel together. Sometimes it is active
throughout the whole night, while at other
times it hunts for a few hours after dark and
againbefore dawn. Animals known to prey on
hoary bats are owls, hawks, raccoons, snakes,
and cats. Occasional individuals carry rabies
soabatshould never be touched orapproach-
ed too closely to risk being bitten and infected.

On a warm summer evening, I once sat
down in the grass of an apple orchard in
Quebec to watch acouple oflittle brownbats
go through their maneuvers in pursuit of
moths. On fluttering wings the bats paused,
then swooped swiftly before continuing on
their patrol, back and forth, from one end of
the orchard to the other. My eyes strained to
catch their return against the last light on the
horizon, when a really large bat soared past.
Ijumped to my feet in surprise, being unaware
thatbats of such size existed in eastern Canada.
On checking a field guide in the library the
following day, I concluded I must have been
introduced to my first hoary bat.

Each summer someone deliversahoarybat
family in a bag to the Museum, or calls to ask
advice on what to do about bats stranded on
the ground. In most cases, the female has been
blown from her perch and cannot take flight
due to the weight of her attached young —
hence the idea for the story. On some occa-
sions we kept the bats in captivity for a few
days, offering them insect food and water until
they regained their strength. The bats made
quick work of meal worms, chopping them
up noisily with their sharp teeth. When
disturbed the motherbuzzed and clicked and
opened her pink mouth to revealan impressive
array of teeth. [ later placed each family ona
branch outside just before dark and they were
goneby morning.
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Hoary Bat

March winds swept the rocky hillside of pine-oak
forest in a northern area of Mexico. Awakened by the
swaying trunk, a silver-frosted and brown bat
stretched and yawned inside a tree cavity. It was
impatient for the last light of the setting sun to fade
away on the western horizon. Climbing on its hind
feet and thumbs to the edge of the hole, it peered
outside, blinking as if the light hurt its big black eyes.
Dark enough at last it leapt into the air and swooped
away on delicately framed wings spread over forty
centimeters (15.8 inches) wide. Tonight was a special
time because this female hoary bat was beginning a
long journey north to the aspen parkland of
Saskatchewan. Why it suddenly felt so restless to
travel, and how it knew which way to go were
questions well beyond the primitive animal’s
capability to deal with. Yet, the power of instinct and
an uncanny ability to navigate would lead the little
creature twenty-four hundred kilometers (1,491 miles)
to its place of birth. Flying through the night at
twenty kilometers (12.4 miles) per hour, it darted to
catch an occasional moth in midair or descended to
sip water from a lake as it skimmed over the surface.
During daylight hours the bat rested amid the leaves
of trees, but each night brought it closer to home.
Inside the female’s womb, three baby bats had started
to grow, the result of her mating the previous autumn.
In late May, after traveling for two months along
the eastern outliers of the Rocky Mountains, the
hoary bat finally arrived at a familiar place. She
fluttered back and forth over a sixty-meter (197-foot)
stretch of the river until she was certain this was her
traditional hunting grounds. For six years she had
spent the summer months at this site. The tallest trees
of the canopy were her landmarks and she knew
every trail and glade in the surrounding forest of
white spruce and aspen. Exhausted after her long
journey she hovered over an aspen tree about ten
meterss (32.8 feet) high, landed on the end of a
branch, and crawled in among the shiny green leaves.
Hanging from her hind feet she drifted off to sleep for
the day, swaying gently in the rustling boughs. As
soon as it was dark she dropped from her roost and
began patrolling the river for insects. Periodically
emitting an intense high-frequency scream, she
scanned the air pathway until echoes indicated a large
moth was ahead at a distance of three meters (9.8
feet). She banked to the left to intercept the swiftly
moving prey when suddenly another bat snatched it

away and tumbled past out of view. The hoary bat
wheeled around in hot pursuit. She soon picked up
the silver-haired bat on her radar system and began to
close in. The silver-haired bat heard her aggressive
transmissions from behind and dropped the moth.
With great agility the intruding bat attempted evasive
action by turning and diving. The hoary bat was
swifter but its large size did not permit as great
maneuverability. Like star-fighter jets the two bats
swept around a turn in the river and past a startled
boy sitting on the bank. On another occasion the
hoary bat might have captured and eaten the smaller
bat, but once outside her territory she turned around
and headed for home.

Several weeks later the hoary bat gave birth to
three young. The large offspring nestled in her long
fur and it was difficult to distinguish them among all
the folded wings and legs. Each evening, when it was
time for her to forage, she pried her resisting babies
off her and onto a branch so that she could hunt
unencumbered. When she returned, the three quickly
crawled back on board and sought a free nipple to
nurse. At two weeks of age the rapidly growing
youngsters weighed more in total than the mother.
Then one evening a terrible storm hit the area with
strong winds and driving rain. Soaking wet, the bats
were torn from the roost and they fell in a ball to the
forest floor. The mother was unable to leap into the
air with the baby bats clinging to her, so she just lay
on the grass, trying to protect them with her wings
and body. It seemed likely they would be killed by a
passing dog, cat, or other predator.

The next morning the boy was out for a walk and
spotted the pile of wet fur in the grass. Buzzing,
clicking, and displaying her sharp teeth, the mother
bat attempted to defend her family. The boy carefully
lifted the bats up with a forked stick and placed them
on the rough bark of a tree. As he watched quietly
from a distance, the upset bats finally settled down to
sleep. That evening the bat loosened her grip from
the perch and loaded with young she managed to flap
her way to the safety of a tall tree. Over the following
month the boy occasionally caught sight of the bat
family while they pursued insects over the river. As if
to reward him for his kind deed the female returned
to the same site for several more years to show off her
new babies.
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Snowshoe Hare

A subadult snowshoe hare sat resting under a jack
pine log. Though her eyes were closed, her nose
twitched every so often. Both long ears moved to face
different directions like radar receptors, feeding
information on all forest sounds to the hare’s brain. If
some odor, bird song, or insect call wasn't quite right,
the eyes opened, just to be certain there was no
danger. The hare could never relax completely, for
there were too many animals in the forest that liked
to eat hares, such as the great-horned owl, red fox,
fisher, and especially the long-legged lynx. Since the
hare’s parents and four brothers and sisters had all
disappeared over the summer, she alone patrolled the
runways of her territory each evening, nipping clear
the vegetation as she passed. Killing frosts soon made
scarce many of her favorite plants. She ripped off
some leaves of wild strawberry with her large front
teeth. The leaves slowly disappeared into the sides of
her mouth as her jaws rocked back and forth, the
cheek teeth grinding the plant into a green paste.
Occasionally the hare paused during the meal and
rose up on hind feet to look around, just in case some
animal was trying to sneak up on her. Shortly after,
the hare bent downward and proceeded to eat several
of her own soft green droppings. She would gain
added nutrients by passing the material through her
digestive system twice. Hopping from front feet to
hind feet, the hare sought the cover of a shrub thicket
to rest once again.

As the days of autumn grew shorter, a wonderful
change began to take place. Snow-white hairs
appeared throughout the hare’s grayish-brown coat.
By the time snow blanketed the forest floor she had
turned completely white, except for the black tips on
the ears. When standing still she blended so well with
the snow that a lynx once crept by within two meters
(6.6 feet) and failed to detect her presence. The hairs
on her hind feet grew into thick pads, and when she
spread her long toes she could bound over the snow
on her “snowshoes” and scarcely sink in. At night
when the moon shone clearly through the crisp
winter air, she abandoned all caution and dashed here
and there, sending the soft flakes flying. Someone
seeing all her tracks the next day would think a dozen
rabbits had played tag.

The winter months passed slowly and the hare
slept most of the day and night under snow-covered
bushes and logs. The deep snow greatly curtailed her
movements and she spent considerable time
trampling down trails through the fluffy white stuff.
These narrow open runways allowed her to reach
food supplies with a minimal of trail-breaking, and
also provided escape routes if ambushed by
predators. With snow burying most of the food plants
found on the forest floor, the hare turned her
attention to the buds, twigs, and bark of shrubs and
low trees. She stood up on her hind feet to nibble on
all accessible browse, and with each snowfall she was
able to reach higher and higher up the shrubs.
Wherever she paused to rest, a few wood-filled
droppings marked the depression in the snow,
revealing the contrast in her diet from summer to
winter.

Springtime came unusually early, signaled not
only by the rapid melting of snow but by the arrival
of the first migrant birds. It was the breeding season
for the hare. Inside her body, many kinds of changes
were occurring in response to the lengthening days,
preparing her to court, mate, and produce a family.
But there were no males of her species in the area.
Restlessly she searched all corners of her home range,
not really aware what was driving her or what she
was looking for. The disappearance of the snow
lowered her back to the forest floor, where she once
again had access to broad-leaved plants. It also left
here out of phase as far as her white camouflaged
coat was concerned. She now stood out in stark
contrast to the greens and browns of the vegetation.
Then, one evening, as she nibbled on some new
green shoots of sedge, she heard a rustling sound on
the far side of the bog. Her ears trained forward, her
eyes bulged, and her heart doubled its pace in fright.
The hormone adrenalin shot into her blood system
from glands, in preparation of a frantic flee for life. In
a frozen position she waited, one excruciating minute
after another. Suddenly she saw a white hare hop out
from behind a dwarf black spruce. The two animals
rose ever so hesitantly on their hind legs and gazed
across the clearing at each other.
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SNOWSHOE HARE
Scientific name Lepus americanus
Family Rabbits and Hares (Leporidae)
Order Rabbits, Hares, and Pikas
(Lagomorpha)
Total length 480 mm (19 in)
Tail length 48 mm (1.9 in)
Weight 1.5kg(3.31b)
Color In summer the upperparts and feet
are light brown mixed with black hairs, and
the belly is grayish-white. In winter, the new
guard hairs come in white, althoughabrown
underfurshows through faintly. The edges of
the ears are black. Young hares are gray.
Distribution and Status The snowshoe
hare inhabits thickets and deciduous and con-
iferousforests, with recentburnsand willow
and alder swamps being favored habitats. It
often extends into clearings, but quickly
retreats to woody cover if danger threatens,
It is widespread across the continent, from
treeline in northern Canada and Alaska,
through the northern United States, and south
in the mountains to California, New Mexico,
and North Carolina. It hasbeen introduced in
Newfoundland and Anticosti Island. The
snowshoe hare closely resembles the Euro-
pean hare (Lepus capensis) which has been
released and is living wild in Ontario and New
England. There are 19 to 22 species of hares
and jackrabbits (genus Lepus) foundin North
and South America, Eurasia, and Africa.
Food This hare eats hundreds of kinds of
plants, including grasses and sedges as well
as broad-leaved species such as clover, dan-
delion, jewelweed, and ferns. When snow
covers its green food, the hare concentrates
more on the bark and buds of shrubs and sap-
lings like birch, larch, rhododendron, moun-
tain maple and willow, and the evergreen
needles of fir, cedar, spruce, and jack pine.
Reproductionand Growth Matingbegins
in late March while there may still be plenty
ofsnow in the woods. The female is followed
by one or more males and chasing, hopping,
and urinating are all part of the courtship.
Competing males may fight fiercely by box-
ing and kicking with the hind feet. After 37

days,one to 8 (average 4 )haired youngareborn
in a grassy nest. They are able to hop around
in only several days. The mother hides her
family beneath some cover and returns to
nurse them for about 10 minutes at sunset.
There are 4 pairs of mammae to provide milk.
The mother hare mates again soon after giv-
ingbirth and produces 2 to 4 litters before the
end of September — perhaps up to 20 babies
in one season. The young reach adult size by
5 months but the majority do not breed until
the following year. Most hares perish before
one year of age; however the maximum life
span exceeds 5 years.

Remarks Thesnowshoe hare is characteriz-
ed by its long ears and well developed hind
limbs, features that are used to good advantage
in detecting and outrunning predators at
speeds up to 40 km (25 mi) per hour. People
think of hares as quiet creatures but they
scream when frightened or hurt, click when
nervous, whine when mating, and grunt when
angry. They also signal danger by drumming
with the hind feet. The snowshoe hare is ac-
tive in the evening, for periods through the
night, and in the early morning hours. Itis a
solitary creature, the female even leaving the
young stashed separately under cover and on-
ly visiting them briefly to nurse. The nest or
form hardly deserves this description, for it
is little more than a depression in the leaves
orground. No tunnel is excavated in the soil,
but vacant burrows are sometimes used for
cover. The home range averages around 10 ha
(24.7 a), but when food is scarce, individuals
wander up to 8 km (5 mi) away.

Internally, the hare is unusual because of the
sizeable caecum or pouch connected to the
large intestine, with a capacity 10 times that
of the stomach and functioning in the diges-
tion of woody food. It produces the special
droppings, rich in vitamins and proteins, that
the hare ingests. Also, during the breeding
season, the testes descend into asac or scrotum
which lies in front of the penis instead of
behind, like most other mammals. There are
28 teeth in the jaws, the first pair of incisors,
above and below, forming an efficient clipping
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organ. Strangely, a second pair of tiny incisors
is present in the upper jaw behind the first
pair.

The snowshoe hare is an importantanimal
of the northern forests, since itis usually com-
monand many other mammals (lynx, bobcat,
cougar, mink, wolf, coyote, red fox)and birds
of prey (great-horned and barred owls,
goshawk, raven)rely on it asamain source of
food. Every 10 years orso these haresbecome
incredibly abundant over extensive regions,
at which time they do considerable damage
to the forest by eating the bark from shrubs and
young tress. Numbers may increase from 2 to
400 per sq km (0.4 sqmi), although most fluc-
tuations are not this drastic. Rather sudden-
ly, the hare population drops to low levels
again as the animals stop breeding and many
ofthemdie from stress, disease,and predation.
The factor controlling this spectacular cycle
is a major unsolved mystery of nature, but it
seems clear that a complex interaction with
the vegetation is involved.

Both the summer and winter coats camou-
flage the hare so well that I have unknowing-
ly walked within 2 m (6.6 ft) of them before
they dashed away. In winter, the animal avoids
the cold temperatures and wind chillby snug-
gling under a snow-covered bough or log.
While walking a trail in the Yukon, [ spotted
atiny gray hare sitting motionless on the moss,
hoping Ihadn’tnoticed it. It refused to budge
and remained ‘'frozen” while I examined it
closely and took pictures. I was carefulnot to
touch the baby hare for fear that its mother
mightabandon itbecause of myscent. Its great
beauty of form and vulnerability in such a
hostile environment impressed me.

FISHER
Scientific name Pekania pennanti
Family Weasels (Mustelidae)
Order Carnivores (Carnivora)
Total length males 100 cm (39.4 in);
females 82 cm (32.3 in)

Taillength 35cm(13.8in);31 cm(12.2in)
Weight 3.8 kg, maximum 9 kg

(8.4 Ib, maximum 19.8 Ib);

2.2 kg (4.9 Ib)
Color The furisdense, glossy (coarser in the
muale), and dark brown to black in color. Adults
have lighter hairs on the face, neck, and
shoulders.
Distribution and Status The fisher is
typically an inhabitant of mature spruce
forest, though it is also found in mixed
deciduous-coniferous forest,cedar swamps,
poplar or alder forests, and stands of young
trees on old burns. It is absent from the open
spruce-tamarack woodland south of the
treeline across Canada. The range formerly ex-
tended southward in the Appalachiansto Ten-
nessee and North Carolina but shifted to the
northern statesin the early 1800s. The animal
isstill found as far south as Utah in the Rockies
and California in the Sierras. Populations have
been wiped outby overtrapping in large parts
ofthe southern range, butbetter management,
reintroductions, and natural recovery have
returned the animal to many former regions.
The fisher is closcly related to the American
marten (Martes americana) and 5 other
martens distributed throughout Eurasia.
Food Important foods of the fisher are
snowshoe hare, red squirrel, porcupine, red-
backed vole, deer mouse, and shrews. Other
mammals are eaten in smaller proportions



along with birds, fish, frogs, insects, fruits, and
nuts. Carrion of moose, deer, caribou, and
beaver is also accepted when available.
Reproduction and Growth Although
solitary for most of the year, adult fishersbegin
to seek each other’s company in the breeding
season, commencing in late February and
March, and lasting in some areas into May.
Mating occurs within 10 days after the female
gives birth. Amid loud yowls, the male grasps
the back of the female’s neck in his jaws and
they remain coupled forabout 4 hours. Then
a remarkable thing happens — the embryos
become dormant after only 15 days growth
and remain so for the rest of the spring, sum-
mer, autumn, and most of the winter. Then,
with the increasing period of daylight in
February and March, a hormone (called pro-
lactin) in the female triggers the embryos in-
to renewed growth. Thirty days later, she gives
birth to about 3 babies (range of one to 6) high
up in a tree hollow. The male does not assist
in raising the family and is, in fact, busy in
search ofother females in heat. The youngare
slow to develop, with eyes opening at 7 weeks,
eating meat at 9, running at 10, and climbing
at 12 weeks. Both sexes are mature atone year,
but it is questionable whether many males
breed successfully until 2 years old. Fishers
live up to 7 years under natural conditions but
have reached 10 years in zoos.

Remarks The fisherhasanumberofadap-
tations that permit it to hunt effectively on the
ground and in the trees. Footpadsand retrac-
table claws give good traction, and the big feet,
heavily furred in winter, help the animal to stay
on the surface of the snow. The ankle is
remarkable forrotating 180°, which allowsthe
animal to descend tree trunks head first, hang-
ing by the hind feet much like a tree squirrel.
Round patches of coarse hair on the central
hind foot pads are associated with glands,
which mark the trail with the fisher’spersonal
scent. The animal bounds from front to hind
feet when traveling over its home range of 20
sq km (7.7 sq mi). The long bushy tail assists
in balance while chasing squirrels through
the treesor when jumping and twisting in pur-
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suit of a zigzagging snowshoe hare. Movement
of the prey seems to trigger the fisher to attack.
Although fishers are adept at killing por-
cupines, this animal is relatively safe if it pro-
tects its head ina tree crevice or sits on a tree
limb with its back and quills aimed toward the
fisher.

The male’s skull develops high crests of
bone on the top and back for the attachment
of the big jaw muscles. The great size dif-
ference between the sexes appears to offer
several advantages—the larger-sized male can
overpowera wider variety of prey, while the
smaller female requires less food to support
her body during the reproductive period of
her life. Adult fishers are occasionally attack-
ed by cougars and wolves, and younger ani-
mals are killed by other predators such as
hawks and owls.

LEAST CHIPMUNK
Scientific name Neotamias minimus
(formerly Eutamias)
Family Squirrels (Sciuridae)
Order Rodents (Rodentia)
Total length 220 mm (8.8 in) (some races
are smaller — 198 mm or 7.9 in)
Tail length 100 mm (4 in)
Weight 45g (1.6 0z)
Color The least chipmunk has a beautiful
orangy-red and gray coat marked on the sides
of the face by 3 black and white lines. Along
theback are 5 brownish-black lines, the inner
3 separated by 2 gray lines, the outerby whitish
lines. The underparts are white and the tail is
orangy-brown.
Distributionand Status This species has
the largest range of any chipmunk in North
America and occurs from such far-distant
places as the Yukon to western Quebec in the
north,andsouth to Wisconsin, New Mexico,
and California. Throughout this broad region
itinhabits widely different environments, in-
cluding spruce and pine forests, mixed
deciduous-coniferous forest, aspen grove,
alpine shrub up to 3 200 m (10,448.7 ft) ele-
vation, and down onto sagebrush plains.
Wherever it occurs, however, the least chip-

munk seems to maintain a preference for the
forest edge or bushy vegetation.

Food Like the other 22 speciés of chip-
munks on this continent, the least chipmunk
eats seeds, nuts, berries, fungi, other vegeta-
tion, and insects such as grasshoppers, cater-
pillars, and beetles. Cactusand wild rose fruits
are eagerly sought after along the edge of the
plains, while pinyon nuts and hazelnuts, and
the seedsof conifers are amainstay in the diet
of the woodland and forest dwellers.
Reproductionand Growth Thebreeding
season begins as early as March in warm
regions, peaking in April over most of the
range, and continues at a2 lower rate into May.

The animals are generally ready to mate with-

inafew weeksoftheirappearance from hiber-
nation, and engage in noisy and lively chases

over the ground and up into the lower bran-
ches of trees. After 28 to 30 days of develop-

ment, usually 5 or 6 (range of 3 to 9) young are
born in warm underground quarters amid a
nest ball of shredded bark or grass. Though
their eyes don't open until 4 weeks, they are
fully independent by 2 months, having learn-
ed from their mother how to forage for food
and hide fromdanger. There isonly one litter
produced annually. A few litters have been
reported in summer, but these are probably
from females who lost their first young, or
who were mated late in the season. The
average life span is 3 years, however captive
individuals have lived to 6 years.

Remarks This rodent begins storing nuts
and seeds as they ripen in late summer. Food
items are stuffed into the internal cheek
pouches and carried underground where they
are stored in the hibernating chamber. The
animal, which has grown fat from eating oil-
richseeds, enters progressively deepersleeps
each night as its body processes slow down.
In cold regions the chipmunk disappears
below ground before the snow falls, usually
by early November. The burrow is blocked by
a plug of earth and the chipmunk curls into
a tight ball, nose thrust into the belly fur and
tail wrapped around the body. Its temperature
falls to adegree or two above that of the nest;

Continued on p.114

LEAST CHIPMUNK

BOREAL FOREST Fisher, Least Chipmunk 111



Fisher and Least Chipmunk

For countless generations, hunter and hunted had
lived together in balance in a northern tract of pine
and spruce forest. The fisher relied upon a dozen
kinds of small animals as well as carrion of large
mammals to provide its basic food needs for growth,
energy, and reproduction. When the fisher’s main
prey species of snowshoe hare or porcupine became
abundant, the fisher concentrated on them since they
provided more energy for the effort of capture than
rarer, smaller, or harder-to-catch prey. In turn, each
species susceptible to attack by the fisher had
developed various physical and behavioral
adaptations to avoid predation. Because of this
relationship, there was enough food to support the
fisher and its family throughout the year, but not one
prey species was wiped out by overhunting.

One of these prey species was the least chipmunk,
which happened to live along the edge of the forest
where the fisher passed every week or so. For three
years these two individuals had been involved in a
game of hide-and-seek, though it was anything but
play for them. The fisher knew there was a chipmunk
nearby because its scent lingered on stumps, logs, and
thickets where the little rodent roamed in search of
fruits, seeds, and insects. But the chipmunk was
seldom around when the fisher bounded onto the
scene. By being active only during the daytime, the
chipmunk was safely underground in its burrow
when the fisher usually appeared on its nightly
rounds. Also, the chipmunk liked to venture out into
the open burned-over areas, where blueberries and
weed seeds grew in abundance. Perhaps for fear of
wolves, the fisher felt insecure without trees around
to climb, and so it generally avoided the chipmunk’s
favorite sites.

The chipmunk had two close calls, however,
which made its heart pound in fright. While nibbling
on the gills of a mushroom held in its front paws, the

chipmunk was startled by the sudden explosive bark
of a red squirrel. Before it could scamper for cover, it
glanced up to see the squirrel leaping through the air
from one spruce to another, the big black fisher right
on its tail. Up and down the branches and trunks they
raced, ripping claws sending a shower of needles and
bark to the ground where the chipmunk cringed in
terror. With a flick of the tail and a trilling alarm call,
off it shot to its den entrance, which was hidden
strategically under a log.

Later that fall the least chipmunk was working late
in the evening, harvesting nuts in some hazel bushes,
when it heard a crunching noise in the dry fallen
leaves. Stopping in midaction as if instantly frozen
solid, the chipmunk, with bulging eyes, watched its
old enemy bound up to the bushes. The fisher rose on
its hind feet, then thrust its pointy snout upward,
straining to see, smell, or hear the something that was
hiding among the stems. Once more on the verge of
panic, the chipmunk fortunately managed to stay put,
its white belly blending in with the evening sky and
its orangy-brown sides disappearing among the
shriveled leaves. Being color-blind, the fisher could
only make out shades of gray in the bushes. Since
nothing moved, the fisher concluded there was
nothing there to eat after all, and it rambled off to
check for porcupines. Two mintues later, the shaken
chipmunk descended with short jerky movements to
the ground and sneaked away to its den. Soon it
would be safely underground for the winter, not
knowing or caring that the fisher’s paws left fresh
tracks in the snow only a meter (3.3 feet) above its
cold hibernating body.

Least chipmunk
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LEAST CHIPMUNK continued from p. 111

ifthe nesttemperature fallsbelow 0°C(32°F),
the animal will usually arouse or else it will
freeze to death. The nest is made of soft in-
sulating materials like hare fur, feathers, or
silky plant fibers. Under this nest are
thousands of nuts and seeds which are fed
upon by the chipmunk during its periodic
arousals. About half an hour of shaking and
shivering occurs before its temperature rises
to normal levels. In warmer parts of the range
some individuals may remain active all winter
or come out periodically during mild spells.
Mostemerge from hibernation by early April.

Chipmunks have characteristic chirping
calls which serve to communicate with
neighbors and to announce the presence of
foxes, coyotes, weasels, hawks, and other
predators. Itis almost impossible to sneak up
ona least chipmunk, for it is keenly aware of
any movement or unusual sound. After the
animal’s initial retreat, it is fun to sit quietly
and out-wait the little character. It generally
cannot stay put for more thanaminute or two,
and soon comes out to pursue its activities.
Chipmunks often become bold around camp-
grounds and cottages, and their charming ap-
pearance and entertaining antics have made
them one of the most popular forms of
wildlife.

I'wasonceattempting to photograph aleast
chipmunk but it kept shifting to the opposite
side of a tree trunk. Using an old squirrel-
hunter’s trick, I threw my hat on the far side
of the trunk, and when the chipmunk came
scurrying around to my side, click!

PORCUPINE
Scientific name Erethizon dorsatum
Family Porcupines (Erethizontidae)
Order Rodents (Rodentia)
Total length 100 cm (39.4 in)
Tail length 17.5 cm (6.9 in}
Weight 7 kg, maximum 18 kg

(15.4 Ib, maximum 39,7 Ib)
Color Theshaggy coatisgenerally black or
dark brown with black and white banded
quills, However, the race dwelling on the
prairiesis abeautiful combination of black and
yellow.
Distributionand Status The porcupine is
widespread on the continent, from the edge
of the tundra from Alaska to Labrador, and
south to northern Mexico (Sinaloa to
Coahuila). Forsomeunknownreasonitis ab-
sent from the southeastern United States and
most of California. Although mainly confin-
ed to forests, the species extends out into
grassland, desert, and tundra by way of
forested stream banks or patches of shrubby
vegetation. Mixed deciduousand coniferous
forest seems to be the preferred habitat over
much of the range.

There are about 12 living species of New
World porcupines, arranged in 5 genera. The
family evolved in South America and invad-
ed North America only about 3 million years
ago, leaving 4 recent survivors outside the
southern continent. The North American por-
cupine (Erethizon) has adapted remarkably
well tocold climates, whereas the Mexican and
Rothchilds' prehensile-tailed porcupines
(Coendou)are restricted to tropical climates.
The fourth species, the Antillean porcupine
(Sphiggurus pallidus) from the West Indies,
became extinct in the mid-1800s, and the re-
mains of only 2 specimens are known. It is
unclear whether Erethizon originated in
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South America or evolved from a species of
Coendou living in southern North America.
Food In summer the diet includes leaves,
catkins, nuts, berries, and roots of many kinds
of plants, but in winter the animal resorts to
the inner bark, buds, and needles of trees.
Pines, hemlocks, and maples are favorites. Any
antler or bone the animal finds in its travels
is avidly gnawed on for its mineral content.
Reproduction and Growth Males search
for receptive females from October to January.
The estrous cycle lasts about one month, and
occurs repeatedly until pregnancy is achiev-
ed. When in heat (which lasts for 8 to 12
hours), the female joins the male on the ground
inanunusualcourtship of rising on their hind
feet, boxing, pushing, and grunting. Finally
the male sprays her with urine and mounts her
frombehind, apparently avoiding quills. The
single young(twinsare rare)isborn from April
to June (occasionally as late as August) in a
remarkably advanced stage of development
after growing in the womb for 205 to 215 days.
The 450-g(15.9-0z) youngster'seyesare open,
teeth have erupted, quills are in place, and it
is capable of walking and climbing within
days. Although it continuesto nurse from the
female’s 6 mammae for up to 2 months, it
beginstonibble on plant material by 2 weeks.
Infantmortality is extremely low, since itcan
manageon itsownand defend itselfatan ear-
ly age. It wanders away to become indepen-
dent by autumn. Some become sexually
mature at 16 months, while others mate for the
first time the following year. Individuals reach
full size in their fourth year and may survive
for a decade in the wild.

Remarks The porcupine has a thickset
body with short limbs and a blunt face. The
ears and tail are almost hidden among the long
guard hairs. A dense underfur adds protection
fromcold weather, particularly importantin
its northern range. The feet are heavy and
adapted for climbing, with 4 strong clawson
the front and 5 on the hind foot, and creased,
naked pads on the soles for traction onsmooth
bark. Itisasure-footed, if rather slow climber,
resembling in some ways the sloth of the

tropical forest. Although its sense of sight ap-
pears to be limited, hearing and smell are keen.

One of North America’s largest rodents, the
porcupine is noted most for its protective
quills or stiff hairs on the upperparts —up to
30,000 on a large animal. A sheet of muscle
lying under the skin contracts and raises the
quills. These sharp and barbed quills are about
7cm (2.8 in)long, pull out easily on contact,
and are replaced in half a year. Animals that
attack porcupines often depart with painful
reminders of the encounter as the quills work
their way through their flesh ataboutone mm
(0.04 in) per hour. The cougar, fisher,
wolverine, bobcat, lynx, and great-horned
owl are adept at killing and devouring por-
cupines without becoming pricked too bad-
ly, but occasionally they fall victim if quills
penetrate a vital organ or cause infection. |
once examined a cougar carcass that had
numerous quills imbedded in its cheeks and
forearms, apparently not causing any major
problem in these tissues.

The porcupine is mainly aloner, preferring
its own quiet company in a tree. Males are
known to fight violently and scream during
the breeding season, often resulting in wounds
and imbedded quills. Several individuals may
feedtogether forawhileordenupinahollow
ofatree in winter. Porcupines often return to,
or remain in, a single tree to feed, sometimes
causing considerable damage or death by
stripping the bark, hence their notorious
reputation in the forest industry. One estimate
placed the damage caused by each porcupine
at $6000; however, in other studies it was
thought to be insignificant. The animal also
has the bad habit of chewing human articles,
particularly if they are salty from handling,
such as paddles and axes. Control by bounty,
poisoning, hunting, trapping, and introduc-
tionoffishers have nothad amajorimpacton
the animal.

Porcupines eat much woody material con-
sisting mainly of cellulose — a difficult
substance for animals to digest. A long
digestive tractofover8m(26.2 ft)and alarge
side pocket called the caecum house special
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bacteria that break down cellulose into car-
bohydrates of use to the porcupine. The
animal’s enormous and ever-growing incisor
teethare worked by powerfulcheek muscles,
and cut easily through the tough outer bark
to the nutritiousinner layer orcambium. The
lips fold in behind the incisors to keep the
mouth free of wood and bark chips. There are
a total of 20 teeth.

1 once followed the trail of a porcupine
through deep snow in Quebec, which con-
nected its feeding station to the hollow base
of a large tree about 100 m (328.1 ft) away.
Huge piles ofthick woody pellets showed that
generations of porcupines had used this
winter shelter. Most traverse 2 home area less
than 12 ha(29.6a)in theirwhole life, but some
extend theiractivities over 100 ha (247 a). Dai-
ly movements in summer are about 120 m
(393.7 ft), much less in winter when snow
hinders movement. Dispersing individuals or
those changing home ranges may travel 8 to
10 km (5 to 6.2 mi) and one subadult male is
known to have moved 31 km (19.3 mi) in 66
days. Population density often averages 10 per
sq km (3.7 per sq mi)in good habitat and may
reach ashigh as 37 per sqkm (13.7 per sqmi).

Onanother occasion I wassurprised to find
aporcupine browsing contentedly ina dwarf
jack pine on the edge of the tundra, but even
more amazed to come across others living in
one-m (3.3-ft) shrubs occupying the bottom
of a prairie draw or coulee in Saskatchewan.
For one who always related porcupines with
trees, Imustadmit these prairie dwellers look-
ed completely out of place in the sea of grass
and shrubs. Suchbroad assumptionsaboutan
animal’s habits are frequently incorrect when
only populations from part of the range are
studied.

My most unusual anecdote about this
species occurred in Quebec, when | was out
at dusk collectingbats along the edge ofama-
jesticbeech-maple forest. 1had succeeded in
shooting and retrieving a hoary bat, then
decided to follow my trapline witha flashlight
to see what interesting mice might have been
active in the first few hours of darkness. A
handsome deer mouse paused briefly in the
light before continuing on its way in a brush
pile. Halfway down a steep hillside, 1 was
jolted by the most hideous wail imaginable.
Standing there alone in the darkness, shivers
ran up my neck, and [ tried to compose myself.
Asabudding scientist I thoughtIshould be able
to figure out this clue. Could it be a bobcat?
My heart was still pounding when 1 decided
to investigate further by moving toward the
area where I thought the call had come. Sud-
denly the same piercing wail again shattered
the stillness of the night. That was enough for
me. Swallowing my pride, I quickly headed
off in the opposite direction. Sometime later
Iread that porcupines are capable of emitting
such cries when communicating with each
other. I chuckled to myself when remember-
ing my fearful reaction to the call ofa love-sick
porcupine. Unexpectedly this animal is
capable of uttering quite a variety of calls, in-
cluding grunts, coughs, moans, whines, wails,
and teeth chattering.

RED SQUIRREL

Scientific name Tamiasciurus budsonicus
Family Squirrels (Sciuridae)

Order Rodents (Rodentia)

Total length 315 mm (12.4 in)

Tail length 125 mm (4.9 in)

Weight 200g (7 oz)

Color Theredsquirrelis white underneath
andabeautiful reddish-brown above, the 2 col-
ors being separated by a black line along the
sides. In winter this line fades, tufts of hair
grow on the ears, and arusty-red band appears
on the back. The tail molts only once a year,
in the autumn.

Distribution and Status This is a wide-
spread and common rodent occurring inmany
kinds of coniferous, mixed, and in some places
deciduous forests. Typical habitats are spruce-
fir, lodgepole pine, jack pine, black spruce, and
bur oak forests. It is found throughout most
ofCanada (south of the treeline)and the nor-
thern United States, reaching as far south in
the mountains as North Carolina and Arizona.
It is closely related to the Douglas’ squirrel
(Tamiasciurus douglasi), and may in fact,
represent a series of subspecies of the red
squirrel. Douglas’ squirrel lives mostly in
humid mountain forests from southern British
Columbia to California. A third isolated
population in the San Pedro Martir Mountains
of Baja California has recently been describ-
edasanew species(Tamiasciurusmearnsi).
Food Theredsquirrel owes much ofitssuc-
cesstoits ability to extract the seeds from the
hard cones of conifers, and to accept a wide
variety of items such as seeds, fruit, buds (such
as white spruce, juniper, pines), sap, bark,
mushrooms, and any animal material it comes
across, such as birds' eggs and fledglings, in-
sects, and carrion.

Reproduction and Growth There are 2
mating seasons throughout most of the range
(February to March and June to July)butonly
one (April to May)in the farnorthern regions
of Canada and Alaska. With the lengthening
periods of daylight, the testes of the males
enlarge and descend into the scrotum. The
female comes into heat for only one day, dur-

RED SQUIRREL

ing which she permits one or more adjacent
males to enter her home range and mate. The
mating chases are spectacularand noisy. Then
she drives away all other squirrels and pro-
ceeds with her maternal duties on her own.
After 35 days, one to 8 (average of 5)babiesare
born in a tree or underground nest. The
newborn areblind, naked, and weigh only 7.5
g (0.3 oz). Development is rather slow, with
the first coat of hair at 3 weeks, tooth eruption
at 4 weeks, eyes opening at 5 weeks, weaning
at 8 weeks, and dispersal at 18 weeks. They
breed for the first time the following spring
atanage of 10 months. While few survive more
than 2 years, there are cases ofindividuals liv-
ing 9 yearsin thewildand 10 yearsin captivity.
Remarks It is hard to imagine the boreal
coniferous forest without the red squirrel, for
this saucy character or its sign always seems
to be present, no matter how scarce other
creatures become in a region. I was astonish-
ed to find squirrel sign in pockets of dwarf
spruce huddled in the protection of an esker
many kilometersnorth of treeline on the tun-
dra. With tree stands so limited and far apart,
I found it hard to believe that this forest
dweller could have crossed such great
distances of open sand, tundra, and low arc-
tic shrubs to reach such places. Here and at
other treeline sites, Lhave tried in vain to col-
lecta few specimens. I heard them callbut the
little rascals were extremely wary and took
refuge underground, unlike theirsouthern kin
whoboldly climb the nearest tree and chastise
any intruder.

The red squirrel leads a solitary life and is
aggressive toward its own kind and even other
members of the squirrel family. This behavior
and its strong sense of territoriality are likely
related to the survival value of keeping com-
petitors away from food supplies and caches,
so essential during periods of food shortage.
The home range averages 1.5 ha (3.8 a) and
populations range from0.5 to 7 perha(0.2 to
2.8pera). Numbers havebeenknown to fluc-
tuate drastically, which can usually be traced
to the success or failure of the cone crop in the
forest. One squirrel may harvest and store
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Porcupine

Perched amid the gently swaying branches of a ten-
meter (32.8-foot) birch was a black ball of fur that
resembled a bear cub. A soft spring rain began to fall
and the pitter-patter of the drops striking the animal’s
hunched-over back and the surrounding green leaves
caused it to waken. The sleepy face that slowly
appeared was that of a porcupine. For the last eight
hours the female had slept peacefully while wedged
in the angle between the white trunk and a limb. She
began to move forward at a slow pace, carefully
grasping the smooth bark and side branches with her
claws and rubbery foot pads. As she approached a
sprig of tender leaves she rose up on her flat hind
feet, braced herself with her stubby tail, and reached
out to draw the meal to her mouth. Without warning
she flinched in response to a sharp pain that shot
across her abdomen. She hunched over once again,
moaning from time to time as the pain returned then
subsided. She had experienced these cramps before
but could not know they were the result of her
having mated over seven months ago.

Instinctively she backed down the tree and
waddled across the forest floor toward her nearest
den — a rotted-out hollow log. Within the hour she
gave birth to a miniature copy of herself, complete
with a black coat of hair and white quills. After
licking her new offspring clean, the two animals
curled up together and slept. Several hours later, in
the middle of the night, the young porcupine awoke
and began to whine because it was hungry. The
exhausted mother positioned herself so that her baby
could nurse from a nipple projecting from the thin
growth of hair on her underside. For the next week
the mother remained in or near the den, but by the
second week she left the youngster on its own while
she went off to forage and regain her strength.

For the first time in its short life the little fellow
was all alone. Two bright eyes shone through the
bundle of black hair and prickles, huddled under the
cover of a tall pine. The two-week-old porcupine
leaned hard against the rough bark for security,
whimpering in a low voice and anxiously awaiting
the return of its mother. It was now turning light
again, and the youngster was frightened and hungry.

A scuffle in the nearby leaves caused it to lurch and it
stood up on its hind feet and glanced over its
shoulder, expecting to see the dark form of mother.
But an unfamiliar odor reached its nostrils. A red fox,
out hunting for a meal, had detected the calls of the
porcupine and came prancing in to investigate.
Instinctively the porcupine turned its back to the fox
and tucked its head against the tree, hoping the big
creature would go away. Around and around, then in
and out the fox weaved, taking a whole minute trying
to figure out what sort of creature this was.

Amid the excited investigation, the hair and white
quills rose slowly on the youngster’s back, and its
teeth began to chatter. Since this potential prey
seemed harmless and almost immobile, the fox
became bolder and extended its pointy snout for a
closer sniff. At the faintest touch of its long guard
hairs, the porcupine jerked its tail upward, jamming a
dozen sharp quills into the predator’s nose and
throat. The suddenness of the tail movement and the
sharp pain from the quills caused the fox to leap
almost a meter (3.3 feet) into the air. Yowling loudly,
the fox dashed away, stopping periodically to rub its
nose with a paw and its chin on the ground. It would
be some time before the quills worked their way out,
and much longer before the fox would forget about
porcupines. Not many kinds of animals could defend
themselves so well at such an early age.

Upset by the encounter and still feeling
threatened, the porcupine remained huddled against
the tree for another twenty minutes. Although it had
never climbed before, it reached up with its front legs
and sunk its sharp claws into the bark. With as much
speed as a turtle, it proceeded to inch its way shakily
up the trunk. Using all its remaining strength the
porcupine managed to reach the first branch, where it
locked its padded and naked soles around the limb
and drifted off to sleep. When it awoke some time
later, it was nose to nose with its mother.
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Red Squirrel

There were not many places quieter than the old pine
woods, especially in the autumn when the songbirds
had flown south. On the forest floor, green moss and
white lichens, sprinkled with old yellow pine
needles, muffled the footsteps of a moose as it passed
by. There really wasn’t much to eat in the sparse
undergrowth, for the soil was thin, dry, and rocky,
and the tall straight pines shut out most of the
sunlight. It seemed only the wind played here, gently
swishing through the outstretched branches far
overhead. The restful scene was suddenly shattered
by a loud ‘“‘chur-r-1;” ending in a number of bird-like
chirps. But no animal appeared and all was silent
again except for the faint pitter-patter of something
falling through the trees. The king of the pine woods
— a red squirrel — was dining on pine seeds, and
dropping the husks. At a height of thirty-five meters
(115 feet), the little red and white creature dashed
over the swaying branches as if they were familiar
highways. After a fearless leap from one tree to
another, the animal stopped suddenly as if frozen,
leaving only its bushy tail curled and jerking over its
back. With its big black eyes ringed in white, the
squirrel was surveying the borders of its territory to
ensure that no other squirrel had entered. It moved
along a branch in quick short jumps, pausing to stamp
its hind feet, scent the bark with its mouth glands,
and to let out a long churring call to announce its
presence. Other nearby squirrels answered. In
squirrel language, these messages meant ‘‘stay away,”
“come closer,” or “danger is near”” Homeowners had
to be particularly diligent to keep out all those
interloping young of the year who were dispersing
through the forest in search of a place of their own.
This was a busy time of the year for the squirrel.
In addition to the daily routine of eating, grooming,
and scolding, it concentrated on collecting and then
hoarding food underground for those winter days
when it would be too cold or stormy to venture out.
Bounding along a log, the saucy harvester came
across a patch of yellow mushrooms. It decided to eat
one, and breaking off and holding the cap between its
hands, it rapidly nibbled the white flesh. The squirrel

cut the stems of several others with its teeth and
carried them away, one at a time, to secret places in
the woods. Each little treasure was wedged into the
branches of trees or under the rough pine bark. Did
the animal somehow know that fresh mushrooms had
to be dried in the air before storing them below
ground to prevent them from spoiling? The squirrel
then bounded to the crown of a tree and began
cutting the tough green pine cones that hung in dense
clusters near the end of the short limbs. As each cone
was gnawed free, the animal threw it to the forest
floor. Patches of sticky pine gum began to build up in
the corners of its mouth and paws, but there was no
time to pull them off. Down the tree it scampered to
find the cones and carry them in its mouth to the
den, which was located at the base of the largest pine
in the area. The litter of old cones was piled half-a-
meter high around the tree, showing that many
generations of squirrels had called this tree their
home. Overhead was the squirrel’s summer nest of
grass and leaves, built in the angle of two branches,
while under roots of the old pine, numerous holes in
the ground revealed where the squirrel would spend
much of the winter once the snow came.

Although the red squirrel was normally active
only during the daylight hours, this evening it
continued to harvest cones long after dark. One cone
stubbornly refused to break free, and the squirrel
began pulling extra hard with its mouth and front
limbs. Without warning the stem broke with a snap,
sending the creature and cone reeling backward into
the air. The animal clutched frantically for branches
but it dropped all the way to the ground, landing
with a thud on the spongy, needled floor. The red
and white body bounced with the impact and then
lay still. A few seconds later, its legs started to twitch
and its chest refilled with air. The stunned squirrel
regained its feet and staggered away, deciding that
was enough work for one night.
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literally hundreds of spruce, fir, and pine cones
in tree hollows, underground chambers, in
crevices on the open ground, or in wet sites,
which retards the cones from opening and
dispersing their seeds for months or even
years. Foresters often raid these cone piles to
obtain seed for tree plantations. The squirrels
may slow forest regeneration by cropping
almost all available cones produced ina year.
Gnawingandstripping bark and clipping con-
iferbuds canalso cause considerable damage
to timber.

While this species is mainly active in the
morning and evening, it is sometimes out
anytime of the day, and occasionally even on
a moonlit night. Excessively hot afternoons
orcold(-32°Cor-26°F)winter weather forces
it to remain in bed. A deposit of brown fat
located under each armpit provides emergen-
<y quick energy and heat if the animal is stress-
ed by severe cold. Despite its finely tuned
senses of sight and hearing, and its amazing
speed and agility, the red squirrel falls prey to
the marten, fisher, red fox, bobcat, lynx, and
red-tailed hawk. Several million squirrels are
trapped for their fur each year. One of their
neatest tricks is to gnaw a branch of the sugar
maple in spring and hang upside-down by all
4 feet to catch the dripping sap. I once kepta
red squirrel in a cage for study, but it was
always so nervous and wild that I would not
recommend keeping it for a pet.

NORTHERN FLYING SQUIRREL

Scientific name Glaucomys sabrinus
Family Squirrels (Sciuridae)

Order Rodents (Rodentia)

Total length 310 mm (12.2 in)

Tail length 150 mm (5.9 in)

Weight 125 g (4.4 oz)

Color Theupperbody isgrayish-brown, the
gliding membrane, feet, tail, and face are gray,
and the undersides are white,
Distribution and Status This species oc-
curs across the continent in coniferous, mix-
ed, and deciduous forest, including white
spruce-balsam fir, hemlock-yellow birch,
beech-sugar maple, green ash-box elder,
yellow pine, Douglas fir, Engelmann spruce,
andredwood. It does not quite reach the nor-
thern treeline as does the red squirrel. Within
the forests that clothe the major mountain
chains the flying squirrel inhabits increasingly
higher elevations towards the south. In fact the
southern-most populations are isolated from
the main range —evidence ofanorthward ex-
pansion of the range following the last Ice Age.
For example, these relict populations occur
inthe Sierra Nevadas of southern California,
the Rockies of Utah (up to 3 140 mor 10,302
ft),and in North Carolina, Tennessee, and West
Virginia in the southern Appalachians.
Numbers are highest in old forests. Its smaller
cousin, the southern flying squirrel
(Glaucomys volans), is found south and east
of Minnesota and down through Central
America. There are over two-dozen other
kinds of flying squirrels distributed
throughout Europe and Asia, but 2 Old World
species in particular (genus Pteronys) are
almost identical in habits and appearance to
their New World relatives. The ancestors of
thenorthern and southern flying squirrelare
unknown, butit s likely that the speciessplit
from the rest of the North American squirrel
line at an early date. They may not even be
closely related to the recent tree squirrels.
Food Nuts, fruit, buds, catkins, sap, bark,
fungi, lichens, insects, youngbirds and eggs,
and even carrion are eaten. Food is cached
underground for use in winter.
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Reproduction and Growth These squir-
rels mate in late March or April. The act takes
about 15 secondsand is repeated several times.
The female utters a chirring sound while the
male whines. After a development period of
37 days, one to 6 (average 4) young are born
in a tree hollow or a bark or moss nest con-
structed in the branches. Thenest isoften lined
with soft fur or plant down for comfort and
insulation, for like most baby mammals, the
newborn squirrels cannot maintain their body
temperature ata high enough level for proper
growth. Each weighs 5 g (0.2 oz)and is blind
and naked, but the gliding membrane is pre-
sent. The mother provides warmth from her
body and nourishment from 8 mammae. The
offspringare clothed in furat 18 days, theeyes
open at 25 days, they can crawlout of the nest
at 7 weeks, weaning occurs at 8 weeks, and the
first glides are attempted at 12 weeks. By the
autumn, they can leap and glide as well as their
parents. A few adult females producea second
litter in August. The youngbreed for the first
time the following spring at 9 months of age.
Captives have survived 12 years but this age
may never be attained in wild individuals,
since few live more than 4 years.

Remarks The northern flying squirrelis a
beautifully formed woodland creature, with
acharming face, big black eyes, incredibly soft
fur, and fascinating habits. Unfortunately, few
people ever have the opportunity to see this
animal even though they are commonly found
in forested parks and in back yards in some
cities. Its claim to fame is the elastic membrane
with which it glides ata speed of around 2m
(6.6 ft)per second for distances up to 40 m (131
ft)and even 90 m (295 ft) downhill. The flat-
tened tail increases the gliding surface of the
animal by as much as 25 percent. Onlanding
at the base of a tree, the squirrel scampers to
the crown and catapultsitself offagain. When
notinuse, the membrane folds neatly against
thesides of the body. Gliding is a convenient
way to travel quickly over the 2-ha (4.9-a)
home range. Italso spends time on the ground
where it can run at speeds up to 13 km (8 mi)
per hour. The species is sociable among its
own kind, although a female may on occasion
chase away others from its nest of young.
Home ranges of several squirrels overlap and
they commonly feed in the same tree without
much apparent fuss. Up to 9 have been found
in a communal nest in winter — an obvious
advantage in heat conservation. (When one
holds a live squirrel or prepared specimen in
the hand, one quickly feels the sensation of
heat which builds up rapidly from the in-
sulative quality of the fine fur). Densities of
0.5 to 10 per ha (0.2 to 4.1 per a) have been
recorded. The main activity periods are the
first 2 hours after dark and foran houranda
half before sunrise. There is no hibernation
period in winter, but the squirrels remain
cuddledin theirnest fordaysduring cold, win-
dy weather. Predators include owls, hawks,
martens, lynx, red fox, gray wolf, and short-
tailed weasels.

The first flying squirrel I ever examined was
one I trapped in a majestic hemlock-yellow
birch forest in Quebec where lused to wander
in the summers. I had noticed claw marks on
a birch tree and fresh bites out of a fungus
growing about 2 m (6.6 ft) high on the trunk.
A trap nailed to the tree produced a beautiful
specimen the nextmorning. The furwaslong,
soft, and seemed to heat my fingers. On
anotheroccasion, lopeneda wood duck nest



boxplaced highinatree, only to find afamily
of flying squirrels inside. The mother looked
upatme with herbigblack eyesasIgently clos-
edthe lid. Atone time, I kepta young southern
flying squirrel as a pet. Sitting on my head or
shoulder, it swayed from side to side, judging
the distance before leaping off and gliding to
another person across the room. It could
change direction and land so lightly on its
shock-absorbing legs that we hardly felt it.

While in Illinois, a fellow student showed
me how to catch flying squirrels alive. We
walked through an oak-hickory woodlotun-
til we located a round hole in the side of a tree
trunk. My friend then proceeded to club the
tree with a baseball bat, and to my astonish-
ment, a flying squirrel shot up the tree, then
glided away to the base of another tree about
15 m(49 ft)away. The following day we return-
ed and took up our positions with me batting
the tree trunk, and my friend standing behind
the landing tree, armed with abig butterfly net.
The procedure worked beautifully as the lit-
tle glider was plucked out of the air at the last
second with a quick sweep of the net.

Many years ago, my family and 1 had just
settled down to sleep ina cottage onthe edge
of the boreal coniferous forest when we heard
something bounce off the roof. A minute later
a creature scampered over the shingles.
Suspectinga flying squirrel, we went quietly
outside and shone a flashlight into the trees.
Faint calls were coming fromthe crownsand
anoccasional acorn fell to the ground. There
must have been a number of flying squirrels
feeding up there. Suddenly one took flight and
glided away, its eyes and white belly reflecting
in the beam of light. We couldn’t have been
more excited with this show than if we had
witnessed a display of fireworks. Later, while
lying in bed, we chuckled each time a squir-
rel or acorn landed on the roof.

MOOSE

Scientific name Alces alces

Family Deer (Cervidae)

Order Even-toed Ungulates(Artiodactyla)

Total length 250 cm (98.4 in)

Tail length 12 cm (4.7 in)

Weight males 450 kg, maximum 596 kg
(992.1 Ib, maximum 1,313.9 Ib);
females 350 kg, maximum 490 kg
(771.6 b, maximum 1,080.2 1b)

Color The moose's coat is blackish-brown
or reddish-brown in summer and somewhat
grayer in winter. The underparts and lower
legs tend to be lighter in color. The calf is
reddish-brown and unspotted.
Distribution and Status The moose is
found in coniferous and mixed forests (with
asnow cover in winter)across Canada and the
northern United States as far south as Utah,
Wisconsin, and Pennsylvania. It also occurs
throughout northern Europe and Asia from
Scandinavia and the Ukraine east to Siberia,
Mongolia, and northern China; in the Old
World this animal is known as elk. It frequents
shrubby areas like the shores of lakes and
rivers, forest glades, and recently burned,
logged, or flooded sites. Spruces, tamarack,
balsam fir, trembling aspen, and maples are
common trees found in typical moose habitat,
interspersed with thickets of willow,alder,and
dwarf birch. Moose are found from sea level
to subalpine elevations.

During historic times moose seem to have
expanded their range northward in the boreal
coniferous forest (particularly north of Lake
Superior) and into the forest-tundra wood-
land. Occasional individuals wander outon-
to the tundra in the Northwest Territories. A
population has been introduced successful-
ly in New foundland. This species was almost
wiped out in southern regions such as the
United States by 1900, but with protection it
has returned to both eastern and western
ranges. Estimates in the 1970s were one
million each in North Americaand in Eurasia.

The earliest known moose was Alces
gallicus which inhabited European savannas
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from late Pliocene to mid-Pleistocene times
(4 to 1.5 million years ago). It was similar in
size to the modern moose but its antlers had
longerbeamsspreadingto 3m(9.8 ft). A larger
and perhaps direct ancestor of the modern
moose was Alces latifrons from northern
Eurasia, Alaska, and the Yukon. It lived from
the mid-to late-Pleistocene (within the last 1.5
million years) and developed more palmed
antlers. Another relative, the stag moose (Cer-
valces scotti), was common in boreal habitats
during this period. The modern moose first
appeared in the fossil record of Europe about
200,000 years ago and did not reach North
America (over the Bering Land Bridge) until
late Wisconsinan times (about 20,000 years
ago). It is therefore a relatively recent arrival
to this continent, although it was previously
thought that this species reached North
America during amuch earlier time (Illinoian
glaciation).

Food Thehugeanimal browsesonthe twigs
and leaves of many kinds of plants, particular-
ly red-osier dogwood, willows, viburnum,
low-bush cranberry, trembling aspen, balsam
poplar, hazel, cherries, and maples. Grasses,
water lilies, and other marsh plants are also
relished in summer. To reach these, the animal
lowers its head underwater or actually dives
in deep water (to 5.5 m or 18 ft), remaining
below forup to one minute. Since moose have
noupper frontteeth, twigs are snapped offand
barkis peeled with the upper lip and lower in-
cisors. Anaverage of 20 kg (44.1 Ib)of forage
is eaten per day, but this rises to 29 kg (63.9
Ib) in spring and 59 kg (130.1 Ib) in autumn.
Reproduction and Growth The mating
season or rut lasts from early September to
November but peaks from late September to
early October. No harem is gathered; usually
a bull courts a cow until mating is achieved,
then he departs in search of another. Both
sexessometimesgatherin loose groupsofup
to 30 individuals during the breeding season,
soahigh percentage of the female population
is impregnated. Males often wallow in mud
holes and become aggressive during the rut.
Their necks and shoulders swell in size, and
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Northern Flying Squirrel

As the big red sun slipped below the horizon, the day
shift of forest animals retired for the evening and the
night shift began to stir in their beds. That noisy red
squirrel disappeared into its leaf nest just as the bright
black eyes of a flying squirrel appeared in a rounded
hole three meters (9.8 feet) up in a hollow tree. She
would not venture out for another hour, until it was
really dark. This was going to be an important night
in the life of this three-month-old juvenile. Although
she had become quite agile in leaping from branch to
branch, the delicate little creature had yet to build up
its nerve for the first glide. Down the trunk she came,
playing tag with her brothers and sisters, all chirping
back and forth like birds. Nearing the base of the tree,
the squirrel prepared for a practise glide to the
ground. Its head bobbed side to side, trying to judge
the best place to land. But then another squirrel
jumped on her from behind, and off they scampered,
round and round the tree, using their long, clawed
hands and feet as hooks to cling onto the rough bark.

Some time later the mother and father squirrels
descended to the forest floor, followed slowly by the
six young. Here they spent twenty minutes searching
under logs and moss for gleaming white insect grubs
and yellow mushrooms. For the next two hours the
group drifted apart, some foraging on the ground
while the others headed back into the trees. It was
midnight before they all returned with full bellies to
their tree hole.

About four in the morning the family became
active again, and the young squirrel made its way to
the top of a fir tree. Her large eyes seemed to bulge
out of her head as she searched the branches for

cones. As the young animal cut a cone free with her
sharp incisors and proceeded to nibble out the seeds,
a shadow moved across the moonlight. A great-
horned owl glided in on silent wings and with deadly
talons stretched out. Without hesitating the flying
squirrel instinctively shot out into space, narrowly
escaping the owl’s attack. As if by magic, the
squirrel’s arms and legs extended outward, spreading
taut the loose folds of skin that ran from wrist to heel.
Like a paper airplane she glided away through the
dark. Her limbs and feather-like tail shifted position
back and forth as the squirrel tried to maintain
balance in midair. Down, down she glided for
twenty-five meters (82 feet), narrowly missing
collisions with several branches. Although she would
have preferred to alight on the trunk of a tree, there
were none in the flight path. As she approached the
ground her tail jerked up and she brought her landing
gear of four limbs into frontal position. The curve of
her belly and the folded membranes turned the
squirrel into a perfect parachute as she slowed speed,
then crashed to the ground with a bounce and
somersault. Not the best flight and landing, but at
least that owl was nowhere in sight. The squirrel
quickly ran to the base of a nearby fir and huddled
there to recover from its terrible experience. After
calming down for five minutes the squirrel made its
way back on the ground to the nest tree, guided by
the calls of its family. How was the little creature able
to execute such a complicated maneuver so well
without practise?
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Moose

On a cool evening in June, a commotion arose near
the rocky shoreline and parts of two massive dark
creatures were just visible through the dense
shrubbery. Instead of quietly browsing side to side, as
the two moose had done for a whole year, the cow
suddenly became aggressive towards her large calf.
Not understanding this reversal of motherly
attention, the yearling kept returning after each
retreat from the cow’s charges and kicks. Finally it
decided it had better wander off and the cow moved
directly to a secluded spot. She laid her swollen belly
on the cool carpet of moss for a few minutes but she
was unable to find a comfortable position. Up on her
long legs, she stood still for awhile then settled down
again, folding at the knees. Then it began. The life
that had started growing inside her uterus two
hundred and forty days ago was about to enter into
the boreal world.

The birth took only fifteen minutes and ended
with a big gelatinous mass being squeezed out onto
the ground. For this experienced cow it was her
twenty-fifth newborn. Then the contractions began
again and a stillborn young and the placentas (after-
births) were passed. She managed to regain her shaky
legs and instinctively attended the moving youngster.
With great care and dedication she licked her baby
clean of membranes and fluid, and it was almost dry
by the time she lay down to recuperate. The following
evening she nudged the youngster onto its feet for the
first time, its wobbly legs threatening to collapse like
sticks at any moment. Several weeks passed before it
was able to walk without falling down periodically.
Patiently the mother stayed by its side, rubbing and
comforting with her great soft nose and tongue-
bathing the youngster several times a day. A bond was
formed between the two animals during these early
days that would last for a year. The yearling moose
returned to keep them company for a few weeks, but
with a new calf the center of its mother’s attention,
the older individual soon departed forever.

About a month later the cow was bedded down
amid some spruce trees, quietly chewing her cud and
pausing occasionally to flick water droplets from her
erect ears. At her side the calf lay sleeping. A strong
gusty wind and frequent rains had restricted the
animals’ movements for several days. The cow moose
relied on her keen nose and ears to detect any signals
of danger, but these senses were not effective during
the stormy weather. She swung her huge head in the
direction of a falling branch, obviously nervous over
the safety of the calf. As rain trickled down the coarse

brown hairs of her side, muscles tensed and twitched
in her thighs. She stood up suddenly and moaned to
her calf, which awoke and struggled sleepily to its
feet. Something wasn'’t quite right. The cow sniffed
and sniffed the air for odors, while the long ears
honed in on every new sound. An expression of
alarm appeared over her long horse-like face as she
picked up a faint scent. In an instant she knew what it
meant, and she quickly eliminated about eighteen
large black pellets. Quietly she led her calf off
downwind. Though she could step over mounds of
moss and fallen trees, the youngster’s legs were still
too short, and it had to go around the obstacles,
sometimes tripping over branches.

Meanwhile four wolves had discovered the warm
beds and pranced excitedly around the black pellets.
The race was on. The cow moose knew they were
being pursued and her big eyes filled with terror as
she glanced back over her shoulder. The wolves
bounded with graceful ease over the rough terrain as
if springs energized their long legs. The distance
between predators and prey began to close. The
mooses’ sides heaved from exertion, forcing out loud
bursts of hot used air from their lungs. Normally the
cow could have kept the wolves at a distance with
powerful kicks, but she knew she could not defend
both herself and her offspring. There was only one
route for escape — the lake — if only they could
reach it in time.

The calf stumbled on its stilt-like legs and banged
its chin on the ground, but regained its footing and
trotted along as quickly as it could. Keeping close
watch on the calf, the cow ran into a hard branch,
gouging out a piece of flesh from her front leg. Ten
seconds later the wolves went wild over the drops of
warm fresh blood. Breaking through the dense alder
thicket and cattails the two moose splashed into the
shallows, just as the pack was about to overtake and
surround them. Without looking back, the moose
swam through the lily pads and into deep water,
breathing heavily through their flared nostrils. The
wolves ran back and forth along the shore yelping
frantically to each other. The pack leader waded in
up to his belly then gave up the chase. The calf had
never swum far before, yet made good progress
behind the cow. As the calf was close to exhaustion,
the cow’s feet touched the muddy bottom of the far
shore. Then they shook the water off in a mist of
droplets and disappeared into the dark forest.
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sparring, pushing matches, and occasionally
battles follow to determine dominance rank
andrightto mate nearby cows. Femalesare far
from passive and actively search outmales by
bawling or moaning —a callimitated success-
fully by moose hunters. Females frequently
become intolerant of each other during this
time. The estrous cycle extends for 20 to 22
days. Females are receptive to males for 7 to
12 days, and the actual period of heat lasts for
one day.

In late May to early June, 240 to 246 days
after conception, one or two calves (triplets
are rare)are born, each weighing about 14 kg
(30.9 1b). On nutritious feeding grounds cows
give birth to twins at a frequency of up to 28
percent (higher in Sweden). Labor lasts about
15 minutesand the calfis onits feetin one day.
About 150 liters (39.6 US gal) of milk are pro-
vided by the cow from 4 mammae until wean-
ing of the young in September. The calf grows
onekg(2.21b)perday during thesummerand
weighs around 60 kg (132.3 1b) by October.
Both sexes become sexually mature their se-
cond year (10 to 18 months) and cows
reproduce annually until 18 years old. Max-
imum longevity recorded for this species is 27
years, but few survive in nature past 10 years.
Remarks The moose is the largest living
member of the deer family. It is noted most for
its palm-shaped antlers (in the male only),
massive body, exceptionally long legs, broad
overhanging muzzle, and the “bell” or flap of
skin hanging from the throat. The head is
horse-like and contains 32 teeth with the
premolars and molars having numerous hard
ridges for grinding plant food. Its eyesight is
surprisingly poorbutis compensated by acute
senses of hearing and smell. While generally
silent, bulls “‘croak” loudly during the rut
(sound traveling over 3 km or 2 mi), cows
moan, both have been heard to whine, and
under stress they bellow. In spite of its large
size a moose can attain speeds up to 56 km
(34.8 mi) per hour and move through dense
forest withoutmakinga sound. These ungain-
ly looking creatures can sometimes be quite
playful, particularly the calves, running in
circles, splashing through the water, chasing,
and mock fighting. When threatened, females
fightand defend themselves with blows ofthe
front feet, while males also use the antlers. Par-
ticular positions of the head and antlers are
quickly recognized as threat signals by other
individuals. Antlers begin to grow from nub-
binson the skulleach Apriland are fully form-
ed by September. Yearlings’ antlers are only
knobs and larger sets are developed fromages
81to 13 years. Maximum spread and weightare
205cm(80.7 in)and 35 kg (77.2 Ib). The skin
which nourishes the antler bone dies and is
rubbed off in the autumn. Antlers fall off in
December or January and are often gnawed
onby rodents for calcium. To grow an annual
set of such immense bony structures is truly
a remarkable feat of metabolism.

Moose are active at any time but peaks oc-
cur at dusk and dawn. A number of beds may

be used during the day and night. An indivi-
dual depositsabout 15 to 20 pelletgroups per
day—indicative of its prodigious appctite.
Moose have evolved in snowy regions and
their long legs generally carry them over av-
erage snow falls. However, movement becomes
impeded at depths over 60 cm (23.6 in) and
over 90 cm (35.4 in)may be critical in restric-
ting both traveling and feeding. In some areas
(particularly in the east), moose “yard" under
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conditions of deep snow, using beaten trails
toreach food much like snowshoe hares. This
species often moves from one home range in
summer to another in winter where forage,
snow quality and depth, and forest protection
from the weather are more conducive to sur-
vival. These movements may occur in both flat
and mountainous country and may be only
several km (few mi)to 180 km (111.9 mi). Home
ranges are often remarkably small for such big
animals; usually within 2.2 to 17 sq km (0.8
t0 6.3 sqmi). Ranges are larger in summer than
in winter, butsometimes a moose ranges wide-
ly (300 sq km or 111 sq mi) even in winter.
While most moose spend their entire lives in
the same area, there are always a few others
that develop wanderlust and travel long
distances. Moose are not known to be
territorial.

Population densities average from 0.1 to 1.1
persqkm (0.3 to 3 persqmi), althoughacon-
centration of 200 per sq km (540.5 per sq mi)
hasbeen reported. Habitat destruction, hun-
ting, starvation in severe winters, and preda-
tion by wolves, black and grizzly bears (mainly
on calves) are important factors controlling
numbersofmoose inanarea. From Manitoba
eastward, a parasitic worm, contracted from
white-tailed deer, destroys the mooses’ brains
and has become a serious problem in areas
where both species occur. Wolf-control
measures are frequently requested by hunting
organizations in order to maintain adequate
moose populations. One estimate indicated
thata ratio higher than one wolf to 20 moose
results in a declining moose population.

The moose is generally a loner, although
they may group togetherat certain times of the
year, particularly in autumn and winter. I was
astonished on one occasion in autumn to see
3 bull moose with magnificent antlers stan-
ding nose to nose in an aspen thicket, asif they
were discussing the rigors of the upcoming
rut. The idea for the story of the swimming
cow and her calf came from an observation in
the Mackenzie Riverarea ofthe Northwest Ter-
ritories. [ watched anxiously as the 2 animals
swam for 20 minutes and I worried that the
calfwas not going to make it to the other side
ofthe lake. There are similar cases where peo-
ple have seen the cow dive and come up under
acalf, supporting it long enough forit to regain
its strength. However, in other cases the cow
underestimated its calf’s endurance and it
drowned.

Moose sometimes do the strangest things,
such as running along a road for a kilometer
in frontofa car instead of turning off into the
forest. Not infrequently, they turnup onmain
streets of towns and even large cities such as
Winnipeg. Though a few people in North
America have semi-trained an orphan moose
by feeding it when young, the Russians have
actually domesticated it for use as a draft
animal and for meat, hides, and milk.

While working for the Quebec Wildlife Ser-
viceasastudentbiologist forasummer, [ had
numerous occasions to observe moose.
Several technicians were old hands at calling
inbulls to close range by imitating the love call
of a cow. I remember sitting hunched down
behind some dwarf birch inaspruce bog with
one of these fellows, as he grunted through his
cupped hands for just the authentic sound that
he assured me would be irresistible to any bull
within hearing range. I had my doubts as we
developed leg cramps and it was becoming
cold withthe fading light, but I wasn't suppos-
ed to hit any of the hundreds of mosquitoes

andblack flies swarming over us for fear of giv-
ing away our position. Just as | was wishing
the technician would give up forthe night, he
pointed slowly to the far end of the clearing
andthere itstood, in all the magnificence that
only a bull moose can muster.

A few weeks later, I came closer to a moose
than I ever care to again. The study involved
trapping moose in aspruce-pole stockade and
then anesthetizing, measuring, marking, and
releasing them. My task was to assist the
veterinarian. When we arrived at the trap I
peered in to see an exhausted cow that had
pawed up the ground into a thick layer of mud.
Her nostrils flared open with each labored
breath and herbigbrown eyes were fullof fear.
In 10 minutes she was down with thedrug, and
Iheld her huge head in my lap. Everything was
proceeding as planned, up to the point of reset-
ting one of the 2 heavy trap doors. Without
the least warning the cow swung her neck free
of my grasp and kicked violently in an attempt
to regain her feetin the quagmire. What ascene!
Three men scrambled up the 3-m (9 .8-ft)walls
with an ease that would have impressed achim-
panzee, while the veterinarian and I bolted
toward the only open door. Mud sucked on my
rubber boots with such force that I felt I was
running in one of those slow-motion dreams.
With visions of being run over and stomped
on by athird of a tonne of moose, | just dodg-
ed past the exitand fell to one side as the moose
stumbled out right behind me. She was so
groggy from the drug that she swayed fromside
tosidelike adrunkard and disappeared down
the road. Once we calmed down, my French
Canadian friends and [ burst into laughter.
Another day we were called upon to collect
the carcass and perform an autopsy onan un-
fortunate moose that had been struck by a
speeding car on the highway. 1 shall never
forget the incredible size of the stomach pack-
ed full of at least 50 kg (110.2 Ib) of plant
material.

EASTERN HEATHER VOLE

Scientific name Phenacomys ungava
Family Volesand Lemmings (Arvicolidace)
Order Rodents (Rodentia)

Total length 140 mm (5.5 in)

Tail length 35 mm (1.4 in)

Weight 30g(1.1 oz)

Color The coat of the heather vole is long,
soft, and grayish-brown in color. The nose,
ears, and rump may have a touch of orange.
The underparts are gray.

Distributionand Status The heathervole
isgenerally a rare species found in the boreal
and mountain forests from Quebec to the
Yukonand south to California, Utah, and New
Mexico. It may turn up ina variety of habitats
from mature, damp, coniferous and mixed
forests; woodlands of spruce, pine, fir, and
hemlock; shrubby borders of forests; and even
mountain meadows and patches of heath.
However, the highest populations are located
inbirch and willow thickets near the northern
treeline. It occurs from sea level to 2 195 m
(7,201.4 ft) elevation.

There is a possibility that the heather vole
may consist of several species instead of just
one. Italso has two close relatives — the white-
footed vole (Phenacomys albipes)and the red
tree mouse (Phenacomys longicaudus) —
from Oregon and California. These latter two
species are considered a different genus (Ar-
borimus) by some mammalogists.

Food Thisvole devoursthe fruit, seeds, and
green leaves of low heath shrubs like dwarf



birch, blueberry, cranberry, soapberry,
crowberry, and bearberry, as well as
mushrooms and herbs such as baked apple,
fireweed, and cinquefoil. [tdoesnot seem very
interested in grasses or insects. In winter the
bark of willow, birch, and heath plantsbecome
important in the diet.
Reproduction and Growth Two or 3 lit-
tersofusually 5 (range of 2 to 8) young are born
between May and September. The babies
develop for 19 to 24 days within the female
and weigh 2.4 g (0.08 oz)at birth. They nurse
from the mother’s8 mammae, theireyesopen
at 14 days, and they are weaned at 17 to 21 days.
Females mature sexually at 4 to 6 weeks and
may produce one or 2 litters during the sum-
mer, but males do not breed until the follow-
ingspring. Thebabiesare ontheir ownat the
age of one month. Most heather voles survive
for only one year, but a few live to 2 or even
3 years.
Remarks Thislittle short-tailed vole closely
resembles the meadow vole, and it takes a
trained eye to identify it. In most southern
partsofits range itisamong the rarestof small
mammals, but it can become quite common
along the northern periphery of its range. The
home range is believed to be about 0.8 ha (2
a) and one marked individual was found to
have traveled 185 m(607 ft). The animal does
not hibernate but remains active under the
snow, generally constructing its nest within
the insulating snow cover in winter. These
grass nests and latrines can be found in the
springtime when the snow melts. It also clips
and cachestwigsin piles here and there, tobe
eaten ata later date. Predators include the er-
mine, red fox, marten, owls, and hawks.
Years of intensive collecting with my
assistants in southern Manitoba had produc-
ed only a dozen specimens, but several trips
tojustsouth ofthetreeline changed my mind
about the rarity of this mammal. We trapped
about 70 of them in dry, open, black spruce
forests and in rock outcrops overgrown with
thickets of willow and dwarf birch. It is real-
ly exciting to go to a place where a “rare”
animal is common, for there is a great oppor-
tunity to learn new thingsabout its life history
and habits.

HEATHER VOLE

SOUTHERN RED-BACKED VOLE
Scientific name Muyodes gapperi
Family Volesand Lemmings (Arvicolidae)
Order Rodents (Rodentia)
Total length 135 mm (5.3 in)
Tail length 34 mm (1.3 in)
Weight 26g, maximum42g

(0.9 oz, maximum 1.5 oz)
Color The upperparts are rusty-red, paler
on the sides and cheeks. The undersides and
feet are grayish white. An interesting color
variation occursin thisspeciesinwhichall the
red pigment is missing from the fur. The animal
appearsblack ontheback and dark gray on the
sides. Both dark and red animals may be born
in the same litter. Though extremely rare or
unknown in the south, the dark phase
becomes common at the northern edge of the
range, so that half the population may be dark.
The 2 color forms look more like different
species than siblings.
Distribution and Status The red-backed
vole occurs from the Pacific to Atlantic coasts,
from the treeline in northern Canada, south
to the northern states, with southward exten-
sionsin the Rocky Mountains to Arizona and
New Mexico, and in the Appalachian Moun-
tains to Georgia and North Carolina. Itis found
ina great variety of habitats, including coni-
ferousand deciduousforestsand woodlands,
spruce bogs, rock slides, shrub thickets, and
pockets of shrubs on the edges of the prairie
and tundra. Occasionally it extends out into
grassland and marsh.

There are 7 species of Clethrionomysfound
throughout vast regions of northern North
America and Eurasia. The northern red-
backed vole (Clethrionomys rutilus)lives in
shrub thickets on the mainland tundra of not
only North America but from Scandinavia to
Siberia as well. The California red-backed vole
(Cletbrionomys californicus)is restricted to
coniferous and mixed forests of northern
California and Oregon.

Food This vole devours a great number of
leafy green plants, seeds, fruits, and nuts.
Fungiare dominantin thedietin late summer
and autumn. During the winter such a varie-
ty is unavailable, so it resorts to seeds and

SOUTHERN RED-BACKED VOLE

leaves of evergreen heaths, and the buds,
twigs, and bark of stems and roots of shrubs
and trees. Though insects are only eaten in
smallnumbers, the vole will readily nibble on
the flesh ofadead animal, even ofitsownkind.
The vole continues to actively forage under
the snow, for it does not store much food or
lay on thick layers of fat.
Reproduction and Growth Few native
mammals can match the red-backed vole's
ability to breed. The reproductive season is
long, from March to October, during which
time 3 or 4 litters averaging 6 (ranging from
2to 11)youngare produced. Litters tend tobe
larger (7)in northern regionsthan in the south
(3). Onoccasion the animals breed even under
the snow. The nest is underground or in a
stump. The young are bornabout 18 days after
the mating act. They weigh 1.9g(0.07 oz), hair
appears at 7 days, and their eyes open at 9 to
15 days. The mother provides milk from 8
mammac until her offspring are 17 to 21 days
old. They leave home when 3 or 4 weeksold.
The young females are sexually mature in 3
months and can give birth at 4 months. Spring-
bornmales canalso breed by mid-summer. The
average life expectancy is only one year, but
some individualsreach 2 years. Related species
have survived 5 years in captivity.
Remarks Thisvoleisoneofthemostabun-
dant and widespread mammals in North
America, and owes this success to its high
breeding rate (up to 25 young per year) and
ability to adapt to a wide range of habitats, as
long as there is shrub or forest cover. It ap-
parently needstodrink about 22 cc (0.7 floz)
of water a day — 10 times as much as a deer
mouse in the same habitat. We often found that
we had to trap and remove dozens or even hun-
dreds of red-backs before we could catch the
rarer species. Yet, on occasion, the population
may drop to such low levels that they seem to
have all died off or stopped breeding.
Estimates of 2 to 74 perha (0.8 to 30 pera)have
been reported. The size of the home range can
vary widely from season to season and from
place to place. Extremes of home ranges are
0.01t07.6ha(0.03 to 18.8 a)and may change
from 1.4 ha (3.5 a) in summer to 0.2 ha (0.5
Continved on p.132
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Eastern Heather Vole and Southern Red-backed Vole

Flying over the northern boreal forest in a helicopter,
the research team of a geologist, botanist, and
zoologist remarked on the unusual landscape. Half
the ground area in view was under water — an
endless weaving array of lakes, ponds, and creeks that
sparkled in reflected sunlight. Around each
watercourse stretched a thin border of light green
sedge. Next to the sedge and on drier soil, a stunted
black spruce and tamarack forest sprung up, the trees
growing widely spaced in dark green and red
sphagnum moss. Then out of the moss rose hills of
pink and gray bedrock, covered here and there with a
thin rug of white lichens, shiny bearberry, and birch
and willow shrubs. The geologist explained how the
glaciers of the last Ice Age had leveled the hilly
terrain, and with the soil permanently frozen, the
water had nowhere to drain. The botanist pointed out
how the plant communities changed from the water’s
edge to the rocky bluffs. These plants were the same
as those that grew in the area eight thousand years
ago, just after the glacier retreated. The zoologist was
anxious to find out what mammals were living in
such a seemingly harsh environment that was free of
snow for only three summer months.

After landing and setting up camp, the zoologist
set up many rows of live traps to catch small
mammals. Over the next three days she caught,
earmarked, and released forty mice. There were four
different kinds and she identified them as the
meadow vole, northern bog lemming, southern red-
backed vole, and heather vole.

“How was it,” she asked, ‘“‘that all four mice could
live together in the same area?”

As the live-trapping study continued, she noticed
that the meadow voles were largely restricted to the
wet sedge border, the bog lemmings in the adjacent
damp shrub zone, the red-backed voles in the spruce-
moss open forest, and the heather voles up on the
dry rocky hilltop under shrubs. Each species of
mouse appeared to have its own preferred habitat.

The zoologist then studied the red-backed and
heather voles in detail. The red-backed vole, as its
name suggests, had a rusty-red stripe down the back.
It was active anytime during the day or night,

scurrying along on its short legs through runways
sunk deeply in the moss. Its trail generally
disappeared under the roots of a spruce tree, which
concealed an underground nest of moss. While the
red-back was extremely common, the heather vole
was rare. This she discovered was due partly to fewer
and smaller litters produced during the short
breeding season. The heather vole was grayish-
brown, with a touch of orange on the ears, snout, and
rump. It preferred much drier conditions up on the
rocks, and its runways and nests were not easily
discovered down in the crevices between the
boulders and through the mat of lichen, blueberry,
and bearberry that crept over the ground. Active
mainly at night, the heather vole cut three-centimeter
(1.2-inch)-long twigs of birch and willow and
gathered them into neat piles for winter food.

When the zoologist placed the two mice together
in a cage, the red-backed vole was almost always the
aggressor, chattering its teeth, biting, and chasing the
shyer heather vole into a corner. The more she
studied the two voles the more differences she
discovered in their diets, habits, and behavior.
Perhaps these characteristics were the reasons all four
voles were able to live side by side without
overcoming each other. By the end of the study all
four voles were found to be quite distinctive, each
with its own “‘personality,” in spite of their being so
similar in appearance.

As the helicopter shuddered into the air with the
heavy load of equipment and the scientists, then
moved away from the study site, the zoologist looked
down at the beautiful landscape of rock, water, and
autumn colors of the vegetation. It seemed hard to
believe that such a complex community of plants and
animals coexisted in such an apparently barren
environment.
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Northern Bog Lemming

It hadn’t rained for over a month and even the mossy
bogs in the low-lying areas between the pink granite
outcrops had dried out. The gurgling creek was silent
and no longer fed the pond with life-giving water. As
the pond grew smaller, flat green lily pads were left
stranded on the black mud. The surrounding spruce
and pine forest was so dry that the ground cover of
white and gray lichens turned to powder underfoot.
People were warned by rangers to be careful with
matches and camp fires. But one afternoon the sky
turned hazy as white smoke drifted in from
somewhere. An approaching roaring sound and the
thickening smoke, hurled around by the strong wind,
frightened the birds, moose, and hares and they ran
off in all directions. The air grew terribly hot and
treetops burst into flames, which quickly spread
down to the ground. By evening, when the fire had
passed, the lush green forest had turned into black
poles amid a layer of gray ash. Many thousands of
animals and plants perished as the fire, smoke, and
intense heat swept over them, for they didn’t know
which way to flee. Yet miraculously a few creatures
managed to survive. The sedges surrounding the lake
shore were still green at the base, and a few
hummocks of moist sphagnum moss in the bog had
escaped.

After dark, a small brown mouse with a stubby tail
poked its head out of the moss to look around. This
bog lemming had avoided the choking smoke and
killing heat by descending deeply underground in the
saturated peat. The area had been its home for over a
year, and several times a day it used to scamper down
to the pond to eat the tender white bases of sedge
leaves. The passing of countless little feet had sunk a
trail into the moss and low shrubs, marked here and
there by neat piles of green droppings and cut
sections of sedge. Numerous tough roots had been cut
and removed to make way for the underground
tunnel system. But now the trails and protective
covering of low shrubs had vanished and the ground
was too hot to walk on. For a week the bog lemming
lived inside the moss hummock, nibbling on the bark

of bog laurel and the rootstocks of a few grasses.
Eventually it gained the courage to run over the bare
ground to the pond edge for a drink and to eat the
sedges. On returning to its nest the little creature had
to clean off the ash dust and mud from its fluffly fur
and scaly feet.

Finally the rains came, and green sprouts popped
through the gray mud from the roots of plants that
had somehow remained alive. The bog and forest
communities were starting to recover from the fire, as
they had done countless times over the ages. The bog
lemming found additional fresh greens to eat as new
plants appeared from fire-resistant seeds buried in the
ground or from other seeds that the winds carried in.
Investigating the pond shore under the cover of
overhanging sedges, the bog lemming met a few
jumping mice, water shrews, and tiny masked shrews
— all survivors of the fire’s devastation.

One evening, while dashing along a trail to avoid
being exposed any longer than necessary, the female
bog lemming detected a fascinating scent along a
section of the runway. Instinctively she knew there
was a2 male of her own kind somewhere in the bog.
Excitedly she thrust her sensitive nose this way and
that, attempting to determine which way the visitor
had gone. About ten meters (32.8 feet) farther along
she almost ran into the male bog lemming, busily
washing his face and combing his fur with his claws.
Quivering with anticipation, the two rodents made
their acquaintance using their noses, eyes, and little
squeaks. The female recognized the scent on the trail
as coming from the male’s flank glands, marked by a
thin blaze of white hairs. She turned and ran back to
her nest hollowed out of a mound of sphagnum,
making sure that she was being followed by her
suitor. Soon there would be young bog lemmings
burrowing through the expanding moss hummocks.
But it would be a century before the forest matured
again and regained all its former complement of
plants and animals,
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a)in winter when mobility isseverely curtailed
by snow.

These animals are shy and excitable and try
tobite iftouched. Sometimes they die of shock
just from being handled. They are solitary in
nature; several are found in the same neston-
ly when mating, raising young, or huddling
to keep warm. Though their legs are short,
these little mice can move quickly —running
at 1.8 m(5.9 ft)persecond and jumping 20 cm
(7.9in). They climb occasionally into shrubs
and trees (a nest was found at a height of 6.1
mor 20 ft), and are good swimmers as long as
their coat remains water repellant and
buoyant. This species is active anytime, but
more so atnight exceptin winter whenitmay
become more diurnal under the snow. Each
period of activity lasts about one or 2 hours,
then it retreats to a nest of grass or moss about
10cm(3.9in)indiameter, hiddenunderalog,
the snow, or underground. Food caches are
sometimes found alongits trails or inside bur-
rows. The two most stressful times for the vole
are the autumn freeze (especially withoutan
insulating cover of snow) and spring thaw,
when the creature is exposed to extreme cold
and/or wet conditions. Many forest predators
such as foxes, cats, skunks, weasels, and birds
of prey rely heavily onred-backsas theirmain
source of food.

NORTHERN BOG LEMMING
Scientific name Synaptomys borealis
Family Volesand Lemmings(Arvicolidae)
Order Rodents (Rodentia)
Total length 130 mm (5.1 in)
Tail length 20 mm (0.8 in)
Weight 30 g, maximum50g

(1.1 oz, maximum 1.8 0z)
Color The long hair of the bog lemming is
grizzledbrown on the upperpartsand gray on
the underside. The rounded ears are edged
with a rusty-orange color. The feet are black
and the tail is bicolored.
Distribution and Status This species is
generally rare but widespread from the
southern edge ofthe arctic tundra from Alaska
to Labrador and as far south as Washington,
Minnesota, and Quebec. An isolated section
of the range occurs in the Appalachian Moun-
tminsrunning from the Gaspé region of Quebec
to New Brunswick, Maine, and New Hamp-
shire. This strange distributional pattern
developed as the range of the bog lemming
shifted northward following the retreating
glaciers, leaving the Appalachian populations
behind in this elevated area.

Over much of its range the northern bog
lemming is highly localized in cool sphagnum
bogs, but it has also been reported in moist
black spruce-horsetail forest, dry black
spruce-lichen woodland, hemlock-beech
forest, subalpine meadows, alpine tundra,
weedy bluegrass fields, and surprisingly, dry
hills of sagebrush. Itis usually absent fromap-
parently suitable habitat, and may be present
in an area for a time and then disappear.

The northern bog lemming has only one
other near relative — the southern bog lem-
ming (Synaptomys cooperi). The 2 resemble
each other so closely that the cheek teeth must
be examined to make a positive identification.
The ranges of the 2 overlap in several regions.
with the southern species occurring from
Manitoba to Quebec and south to Kansas and
South Carolina. It lives in fields, wet meadows,
bogs, and moist forests and can be fairly com-
mon at times.

Food Though acid bogs are one of the
poorer habitats in which to find food, the bog
lemming is able to live on the sedge, grass,
broad-leaved plants, berries, mushrooms, and
the underground fungus Endogone. Most of
the diet is vegetation, supplemented with an
occasional snail or insect. Its teeth are like
miniature horse teeth, with numerous ridges
ofhard enamel usefulin grinding down rough
plants like grass and sedge.

Reproduction and Growth The northern
bog lemming begins to mate in April and the
firstlitters appearin May, 23 days after fertiliza-
tion. A second litter isproduced, and perhaps
a third in southern areas, before the end of
August. The number of young per litter
averages only 4 (range of one to 8), which par-
tially explains why this species is relatively
rare. The young are born naked and weigh
about 3.7 g (0.1 oz). The nest is generally
situated underground or inside a mound of
sphagnum. Hair appearsatday 6 and the eyes
and ears open at 10 days. Nursing continues
from the female’s 4 pairs of teats (only 3 pairs
in the southern bog lemming) until 16 to 21
days. Both sexes may begin to breed before the
age of 6 weeks. Life expectancy is unknown
but few individuals live more than one year
and probably none more than 3 years.
Remarks Bogsare fascinating placesto ex-
plore because of the unusual plants and
animals that live there. Insect-eating plants
(pitcher plants and sundews), high mounds of
green and red sponge-like sphagnum moss,
and dwarfed and gnarled black spruce and
tamarack draped in lichens give the impres-
sionofanancient, fairy-tale setting. Running
between the moundsanytime during the day
or night, summer or winter, one can some-
times find the bog lemming — a tube-shaped
mouse with its eyes, ears, feet, and il almost
hidden in its long soft fur. The first feature that
suggests this creature is nota meadow vole is
the short tail, reduced almost to astub. Check-
ing the yellowish-orange and chisel-sharp up-
per incisors, 2 groove near the outside of the
tooth is apparent, unlike the smooth surface
of the vole’s tooth. The fur of the bog lemm-

ing has a characteristic color and texture as
well, butatrained eye is necessary to recognize
the distinction.

The home range is remarkably small,
generally within the range of .08 100.2 ha(0.2
to 0.5 a). Males tend to wander more widely
than females. Population density may rise to
35 perha(14.2 pera)butis generally close to
Gperha(2.4 pera).Only the area in the vicinity
ofthe nest is defended against otherbog lem-
mings and small mammals. The main
predators are the ermine, red fox, owls, and
hawks.

In spite of both bog lemmings being quite
rare over most of their range, the southern bog
lemming was one of the first species thatlen-
countered during my firstintroduction to trap-
ping small mammals. My main job while work-
ing the summer for the Quebec Wildlife Ser-
vice was to conducta habitatsurvey in prepara-
tion fora reintroduction of woodland caribou.
Actually this wasn'tas exciting asit sounded,
for most of the time I sat on the ground pick-
ing lichensand heath plants from within aone-
m (3.3-ft)-diameter metal ring thrown at ran-
dom in the spruce woodland. The heat and
clouds ofblack flies were a severe test to one’s
patience and endurance, as anyone who has
worked in the northern bush can attest. ltwas
with keen interest therefore, that I looked for-
ward to the evening diversion of fly fishing for
speckled troutandsetting traps forsmall mam-
mals. Isetmy very first trapline back and forth
through a sedge meadow and was rewarded,
with great excitement on my part, with 8
southern bog lemmings, 18 masked shrews
(Sorex cinereus), and in some nearby willow
shrubs, 2 pygmy shrews (Microsorex boyi)and
a woodland jumping mouse (Napaeozapus
insignis). The identification and preparation
ofthese little creatures took me some time to
complete, but 1 will never forget the ex-
perience — like a youngster catching a first
fish.

I and my associates have found the north-
ern bog lemming to be extremely rare along
thesouthern edge of the range, butbecoming
more common in the central and northern
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regions. We have collected about 75 specimens
in Manitoba, including one individual on the
coastal tundra onthe west side of Hudson Bay
which was a northern range extension for this
species.

In one particular bog in eastern Manitoba
our field crew collected 24 bog lemmings —
an exceptional number. Since we were about
100 km (62.1 mi) northwest of the known
range of the southern bog lemming, I presum-
ed they were all the northern species. It was
half a year later, when the skeletons were
cleaned and when the teeth were checked,
that I found out we had collected both species
in the same place. Studying wildlife can lead
to such unexpected surprises and new
discoveries.

LYNX
Scientific name Lynx canadensis
Family Cats (Felidae)
Order Carnivores (Carnivora)
Total length 90 cm (35.4 in)
Tail length 10 cm (3.9 in)
Weight 10 kg, maximum 20 kg

(22 1b, maximum 44 Ib)
Color Thelynxisbasically brown with dark
guard hairs, the underparts lighter with dark
spots. The edges of the ears and tufts, stripes
on the face and cheek ruffs, and the tip of the
tail are all black.
DistributionandStatus The lynxisfound
right across North America in boreal and
mountain forests fromthe edge of the tundra
south to Oregon, Colorado, and Indiana.
Typical forests and swamps include white
spruce-white birch and black spruce-
tamarack. It has declined significantly or
disappeared along the southern boundary
from New Brunswick and Prince Edward
Island to the northern great plains. The only
areasouth ofthe Canadian border with tradi-
tional population levels is in the remote
Rockies of Montana, idaho, and Washington.
During peaks in abundance, strays occasional-
ly travel south to formerly occupied regions,
but there is little opportunity for reestablish-
ment. Some mammalogists consider the

LYNX

American lynx to be the same species as the
Eurasian lynx (Lynx lynx), which lives in the
taiga or boreal coniferous forest from Scan-
dinavia and Europe to eastern Siberia and
China. Its closest relatives are the bobcat (Lynx
rufus) of warmer regions of North America,
the Spanish lynx (Lynx pardina)of Spain and
Portugal, and perhaps the caracal (Lynx
caracal) of southwest Asia and northern
Africa. Even the genus Lynx is lumped into
Felis by some scientists, arguing that since
members from each genus are capable of
mating and producing hybrid offspring, they
must be too closely related genetically to be
placed in separate genera.

Food Lynxhuntatnightorwhen thesunis
low for many kinds of mammals and birds, but
by far the most important food item is the
snowshoe hare. A lynx eats an average of one
hare every 2 or 3 days, but when hares are in
the low part of their 10-year cycle, the cat
depends on mice, squirrels, the young of deer,
caribou and sheep, or grouse, ducks, and
songbirds. They will also accept carrion of
moose, caribou, and deer. When hare popula-
tions crash, many lynx starve and their
numbersdrop to low levels withinayearor2.
Reproductionand Growth Though usual-
ly solitary, lynx pairup when the female comes
into heat fromMarch to early April. During this
season, lynx make rather scary-sounding
screams in the night, which probably serve in
announcing their presence and in locating
each other. The scent left by the female may
attract several suitors which occasionally
become involved in fights. At the peak of
courtship, the male mounts the female and
grabsher neck in his jaws— a protective move
typical of all cats. The mating act is accom-
panied by yowling, and the 2 part company
shortly afterwards. The embryos require
about 65 days to develop before birth. Most
litters are born from late May to June inaden
consistingofa hollow log, stump, orcave. An
average of 3 (range of one to 5) young are born
blind, with fuzzy gray fur, and weighing
around 200 g (7 oz). Their eyes open at about
14 days and weaning occurs at 12 weeks;
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however, some kittens continue to supple-
ment solid food with milk until 5 months of
age. They remain with theirmother, learning
survival skills, until the spring. Females may
begin tobreed whenone yearold, while males
require 2 years to reach sexual maturity. Lynx
have survived for 21 years in captivity; usual
and maximum longevity in the wild are
unknown.

Remarks Alynxgivestheappearance ofbe-
ingapowerfulanimal, with its stern gaze and
large face and paws. However, one would
hardly recongize it after a swim. The animal
isreally athin, long-legged,and timid creature,
butbeautifully adapted toa life in the northern
snowy forests. The fur is soft, long, and lux-
urious, which explains why people are as fond
ofalynx coatas alynxis. The paws are large,
densely furred, and leave a track almost the
size ofa cougar. When walking, the hind paws
are placed in the exact spots just vacated by
the front paws, thereby assuring good footing.
The limbs are relatively long — an advantage
inattaining aburst of speed in hunting and in
wading through deep soft snow. Like other
cats, the lynx moves on its toes and keeps its
sharp claws retracted until needed to grasp
prey, climb trees, or gain added traction on
slippery ground. The animal is a good swim-
mer, but much prefers to walk around awater-
course than swim across. It is built for short-
range attacks and has poor endurance, which
might be expected by the small size of the rib
cageand lungs. When pursued by some other
creature, the lynx secks refuge ina tree rather
than trying to outrun its antagonist. A daily
cruising distance while hunting averages from
5to 19 km (3.1 to 11.8 mi).

The home range of this species is quite
variable in size, depending on such factors as
prey abundance, types of cover and terrain,
and sex (males range considerably farther than
females). Studies have produced estimates
from 10 to 300 sq km (3.7 to 111 sqmi). Home
ranges overlap widely, but sometimes those
of females are fairly distinct. Rather than ag-
gressively protecting their territories, the
animals simply avoid contact with each other,
assisted by a system of trailsmarked frequently
(around 30 times per km or 0.6 mi) by urine,
droppings, and scent from the anal glands.
This odor can be quite strong and in places is
easily detected by the human nose. Popula-
tions fluctuate widely in response to the
10-year cycle of the snowshoe hare — the main
source of food. One study found alow of 2and
a high of 10 lynx per 100 sq km (37 sq mi).
Following the rapid decline in the hares the
lynx population falls as a result of starvation
ofkittensand areduced production of young
by females. The years of 1971 and 1972 were
peaksin the hare and lynx populationsin cen-
tral Canada and adjacent United States. Dur-
ingthese yearsIrecall seeingadozen or more
snowshoe hares whiledrivingdownaremote
road each evening, and heavy browsing of
treesand shrubswasevident. Trapping of lynx
in those two winters wasunusually good, and
I received a report of one trapper collecting
45 lynx in one season. While trapping and star-
vation appear to be the major causes of death,
predation by wolves and accidents are also
contributing factors.

Once, when I and several field assistants
were working in an open spruce forest near
thetreeline, I heard astrange noise and my col-
league approached looking rather pale and
shaken. Heinformed me that he had just smell-
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A mother lynx and her two kittens had just settled
down under a spruce tree after a busy night hunting
snowshoe hares. One kitten opened wide its pink
mouth several times, trying to remove a bit of hare fur
caught in the corner of its jaw. Unsuccessful, it
swiped the tickling tuft away with its paw and the fur
sailed away on the breeze. Usually the kittens could
not have resisted chasing after it, but they were just
too tired. A leaping, dodging hare was more than they
could cope with, so it was still up to the mother,
using all her speed and experience, to bring down
their favorite prey. Only their twitching stubby tails
seemed to have any energy left. At last the three
dozed off in the warm air, the two kittens curling up
and using their mother as a pillow. Although the
adult’s eyes were closed, her ears moved every once
in awhile, checking out any unusual sound.

Around ten o'clock in the morning both ears
shifted in the same direction and the black eyelids
parted to reveal her golden-yellow eyes. Something
was coming their way, but what? A low drone of
voices and the snapping of branches underfoot
revealed there were several people nearby. She was
instinctively distrustful of people and always made
every effort to stay hidden from sight. She mewed
quietly to the kittens and they obediently scrambled
up the trunk, showering their mother with flakes of
gray bark. She bent low on her long legs and
appeared to flow like a pale ghost through the
underbrush. The wide furry feet made no sound on
the green feather moss and alder twigs on the forest
floor. Lying silently under the cover of a thicket, and
ready to take flight in an instant, she watched two
hikers pass by within twenty meters (66 feet). When
she was sure all was safe, she called to her kittens and
in seconds they came bounding over to greet her.

It was time to move her family to a more secluded
part of the home range and she guided them off in
single file through the woods until they came to a

gravel road. Suddenly she spotted a spruce grouse
and immediately began her stalk. So intent was her
concentration on the bird that she ignored the
rumble of an approaching car. As it braked, the two
kittens bolted in fear, and one of them leapt onto the
road, where it was struck by the bumper. The two
hikers jumped out of the car to see the back sides of
two other lynx disappearing into the forest. They
bent over to examine the struggling kitten and saw its
hind leg was broken. Wrapping the hissing and
kicking bundle in a blanket, they drove to a zoo in the
next city, where the veterinarian applied a splint.

For the next six weeks the kitten hobbled around
in an outside pen, hidden away from the public. It
called and called for its mother, but only a strange
lynx answered from a nearby pen. At first it was too
frightened to accept any of the strange-smelling meat,
but hunger finally forced it to eat. Over the following
month the little lynx continued to grow rapidly and
its leg soon healed. One day the zoo staff decided it
was time to release the wild cat before the weather
turned too cold. Driving to the approximate area of
the accident, they opened the box and out slinked
their patient, as fit as ever. Not knowing where it was
or what to do, it scrambled up the first spruce tree it
encountered and remained there for an hour. During
the next several nights the young lynx caught and
devoured six mice, but it still came out second best in
pursuit of a hare. Then, in a dusting of snow, it came
across a familiar scent and the rounded paw marks of
two cats. Cautiously at first, and then in mounting
excitement, it bounded off in their direction, its feet
kicking high into the air.
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edastrong cat-like odor when something ex-
ploded from under a nearby spruce tree.
Shocked at first that he might have in-
advertently wandered too close to apolar bear
orwolf, he wasmost relieved to catch sight of
a lynx bounding away. On another occasion
ina national park, we drove past a lynx so in-
tent on stalking a spruce grouse standing by
the side of the road, that the cat completely
ignoured our presence.

A friend notified me that a lynx took up
residence under his cottage and onseveral oc-
casions he spotted the animal sitting alonga
path. Later that year, during the duck-hunting
season, my friend left a pile of ducks on the
wharfwhile he carried his gear back to the cot-
tage. On returning to the wharf after each trip
he noticed that one or two ducks were miss-
ing. From the cover of some vegetation he was
surprised to see the lynx sneak out from the
bushes and make off with yet another duck.
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Mammals of the

Inland Waters

The Inland Waters Biome consists of a variety of freshwater communities. Water is
over 800 times denser than air and contains less oxygen. It may be relatively free of
dissolved solids, or contain high levels of silt which affects clarity and light penetra-
tion. Waterbodies in the north freeze over in winter, while in some regions they are
subject to high wemperatures, flooding, or drying up. Animals that live, feed, and seek
shelter in water reveal special adapations in body form, function, and behavior in
dealing with this medium. Many other types of animals regularly visit watercourses
to drink and feed on aquatic plants and animals,

Moving waters, such as rivers, streams and creeks, ane conduits that empty into
lakes or directly into the sea. They generally carry more oxygen thanstanding waters,
andare everchanging in speed of flow, temperature, and clearness. Plants are mainly
restricted to sites protecied from the current; algae coat rocks while other plants
develop holdfasts to prevent being swept away. Typical plants are cateails, rushes,
pickerelweed, and arrowhead. Lining watercourses or floodplains are many kinds
of forests such as cotonwood-willow on the plains, black spruce-tamarack in the
north and west, willow-elm-hackberry in the east, water tupelo-red maple in the
southeast, and Mexican rubber tree, palmetto, apompo, and zapotebobo in the south.
Smallanimals seek refuge under stones while larger kinds are active swimmers. Typical
spocies are water strider, bass, bullhead, snapping turtle, water shrew, river otter, mink,
dipper, wood duck, and blue heron.

An estuary forms where a river enters the sea, the denser saltwater slipping
underneath the outflowing freshwater. Estuaries are formidable environments for
organisms, for they must contend with variation in salt content and suspended
matcrials, as wellas with water movements due to current, tide, and wind. In tropical
castem America, estuaries and deltas support mangrove swamps which are inhabited
by creatures from the sea, river, and land. Found here are crabs, oysters, snails, ants,
tarpon, kingfisher, green heron, white ibis, and raccoon.

Standing waters are lakes, ponds, marshes, bogs, fens, and swamps. Oxygen con-
tentis generally lower than in moving waters, and iemperature gradients are signifi-
cant. Lake water is divided into an upper warm and lower cold layer, while shallow
watcrbodies display a gradual temperature change with depth. These waterbodies
are reservoirs destined to be filled in by sediments, and eventually o be covered by
vegetation, although this process may take hundreds or thousands of vears. Young
lakes are deep, low in nutrients, and support few life forms (and named oligotrophic).
In time they become shallower from debris building up on the bottom, richer in
nutrients, and contain abundant life (eutrophic). Inoldage they turn into anacid bog
or swamp, rich in organic matter, low in oxygen, and with a lower abundance of life
(dystrophic). Standing waters have particular habitats, cach with characteristic plants
and animals. These are found in the shore or litteral zone, and the lemnetic zone in
open waler. Neustonare organisms living at the surface film, nektonare mobile forms
like fish, plankton are small drifting life, and benthos are bottom dwellers such as
crayfish. Pond plants include water lily, fanwort, arrowhead, bulrush, bur reed, and
cattail, while on shore grow phragmites, sedge, or grass, Muskrat, mink, yellow
warbler, snails, lcopand frog, marsh hawk, mallard, and painted turtle are common
inhabitants. In the boreal zone, ponds are edged with sphagnum moss, sweetgale,
leatherleaf, sedge, Labrador tea, pitcher plant, and speckled alder, and eventually
are invaded by black spruce and tamarack. Here lives the swamp sparrow, beaver,
meadow vole and moose. The Florida Everglades are a sea of tall saw-grass and spike-
rush, with dricr hammocks of sweetbay and live oak, and are home o the round-
tailed muskrat and alligator In the east are baldeypress swamps with swamp tupelo,
waterlilies, bladderwort, golden club, and yellow-eyed grass. This is the habitat of
the swamp mbbitand ivory-billed woodpecker. Inbrackishand salt marshes are sali-
water cord grass. salt reed-grass, saw-grass, spike grass, and glasswort. Found here
are the salt marsh grasshopper, water snake, greater scaup duck, and rice rat.
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Water Shrew

It was a beautiful morning in the marsh, the rising
sun banishing till nightfall the heavy layer of mist that
hung low over the water. Several large dragonflies,
clinging on bent legs to sedge stems, began warming
up for a day of chasing mosquitos by fluttering their
long transparent wings. It was still dark along the
muddy pathways hidden under the cover of dew-
soaked vegetation. Dozens of little tracks in the wet
smelly mud, an occasional green dropping, and plant
cuttings revealed that it had been a busy night in the
small mammal world. Who had passed here a few
hours before? A meadow jumping mouse cutting
sedge stems to reach the seeds or a meadow mouse
carrying grass for bedding? Perhaps 2 musky least
weasel on the trail of both mice? Two eyes flashed at
the end of the trail; something was coming this way.
A sleek black creature with a constantly quivering
pointy nose and a long tail sped by, stopping
suddenly to sniff a pond snail. The water shrew deftly
turned it over in its paws and with tweezer-like front
teeth, it extracted the soft body from the spiraled
shell. “Snap-snap-snap” worked the shrew’s jaws,
while its beady black eyes closed with apparent
pleasure. The meal was finished in only a few seconds
and the next two minutes were spent grooming the
fur and removing some mud sticking to its toes.
Continuing along the trail and squeaking all the
while, the shrew reached the edge of open water
where it paused, directing its whiskered mouth into
the liquid. Scooping up a mouthful, it raised its head
while swallowing. Then a most amazing thing
happened. Instead of wading in and swimming, the
shrew actually dashed over the surface, as if the pond
were covered by a transparent film of ice. Although
its legs were going too fast to be seen, air bubbles
trapped under the hairs on its big feet kept the shrew
above the water for two meters (6.6 feet) before the
animal disappeared with a plop amid expanding
concentric ripples. The shrew was hoping to surprise
a fish, pollywog, or insect larvae. Trapped air in the
shrew’s fur made it look like a silver bullet in the
brown water as it paddled with all four legs to reach
the bottom. A flattened leech slithered by in search of
a host on which to attach its suction-cup mouth. The
shrew did not give chase for it was almost out of
breath. As soon as it stopped swimming the animal
shot up to the surface like a cork. It then paddled
directly to a nearby half-submerged log which was a
favorite resting spot between dives. Climbing up,

droplets of water trickled off its dry coat. Next it
shook itself into a blur and groomed its fur with the
claws and bristles on its hind feet. Finally it grabbed
the base of its long tail in its hands and mouth and
licked it clean, right to the very end. The sun had
now climbed above the trees and most creatures of
the night had retired long ago.

The shrew had just completed its fur-dressing
routine and was about to return to its den when its
keen ears heard a high-pitched twittering. In a flash
the shrew whirled around to see another water shrew,
quite likely a brother or sister, sitting on the middle of
the log. Never one to welcome a visitor, whether a
relative or not, the water shrew emitted a sharp
warning note. The two creatures squeaked back and
forth for a few seconds, separated by only thirty
centimeters (12 inches). When neither gave way, the
original shrew showed its mounting anger by rising
up on its hind feet, opening its mouth to reveal rows
of red-tipped sharp teeth, and issuing a shrill threat in
shrew language. Realizing a slashing and kicking
attack was imminent, the intruder remained on all
fours, turned, and ran off into the dense growth of
sedge and grass. The excited shrew vented its pent-up
energy by nibbling its belly fur in several places and
scratching its ear with the claws of a hind foot.

Although the shrew’s eyesight was limited, it
noticed a fat black pollywog break the surface for air.
Instantly the shrew dove in and gave chase. Aware
that it was being pursued, the larval amphibian
rapidly whipped its broad tail from side to side,
propelling its rounded body between green chains of
pond weed, then down into the cool soft muck on
the bottom. The streamlined shrew followed its every
move, homing in using its eyes and the vibration-
sensitive whiskers of its snout. The hunter bit down
hard into the soft swollen belly of the tadpole, and
grasping the slippery prey firmly in its elongated
jaws, the shrew bobbed to the surface with its prize.
Paddling back to the old log, the shrew displayed its
ravenous appetite by devouring the whole creature in
only one minute. Highly active for an hour the shrew
was now exhausted. Traveling down a familiar trail
through the sedge and under a log, the water shrew
arrived at a soggy den entrance in the bank. Once
underground, it thrust its nose into a ball of shredded
plants, turned around a few times, then promptly fell
asleep.
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WATER SHREW

Scientific name Sorex palustris
Family Shrews (Soricidae)
Order Insectivores (Insectivora)
Total length 150 mm (5.9 in)
Tail length 75 mm (3 in)
Weight 15g (0.5 oz)

Color This beautifully colored shrew is
black withascattering of silver hairs above and
silvery-gray below. The tail is bicolored as
well. Perhaps this color pattern helps the
shrew avoid detection by large fish such as pike

or trout, which would no doubt like to eat it.

Looking up at a swimming shrew, as would a

fish, the silver belly blends with the light at
thesurface. Looking down on land, as would

anowl, the shrew'sblack back blends in with
the mud orshadows. The black colorabsorbs
the moonlight instead of reflecting itas would

alight color, making the shrew difficult to see.

Distributionand Status The water shrew
is seldom found far from the open water ofa

river, creek, or pond. It is most abundant in
sedge-grass marsh and alder-willow shrubsbut

it also occurs in a variety of coniferous and
mixed forests, bogs, and swamps, from sea
level to subalpine habitats. Forexample Ihave

found the species in heath-moss and sedge-
moss bogs, black spruce-tamarack swamp,

white spruce-aspen forest, spruce-fir-birch

forest, white cedar forest, and elm-maple-ash
forest. A particularly choice place is the vicini-
ty ofabeaver dam where acreek emptiesinto
a lake. This big shrew occurs from Alaska to
Labradorin theboreal coniferous forestzone,
south to the edge of the prairies and extending
southward at higher elevations in the Coast,
Rocky, and Appalachian Mountains to Califor-
nia, New Mexico, and Pennsylvania. Its closest
relative is the Pacific water shrew (Sorex ben-
dirii)which lives from southwestern British

Columbia to northwestern California. Eurasia
is home to 3 species of Old World water shrews

(Neomys fodiens, anomalus, and schelkouv-
nikovi)which although placed in a different

genusare very similar in appearance and habits

to the 2 New World water shrews.
Food Insects make up mostofthediet, par-
ticularly larvae found in water such asbeetles,
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mayflies, caddisflies, and stoneflies. Snails,
leeches, fish, eggs, tadpoles, salamanders, and
practically allsmall soft-bodied creatures are
eaten by these ever-hungry shrews. Some hoar-
dingoffoodispractised. Water shrewsrequire
almost one g (0.04 oz) of food per g of body
weight per day.

Reproductionand Growth Water shrews
develop theirbreeding organsin January and
February (probably not until March in nor-
thern extremes of the range)and mating starts
in late February and March. Mating may
stimulate the release of eggs in the female and
theembryosdevelop forabout 20 daysbefore
birth. Two or3 litters of 4 to 8 (average 6) young
are born between April and August. The young
nurse from the female’s 6 mammae and leave
the nest when they are two-thirds grown. A
small percentage of females breed during their
first summer, but most water shrews do not
reproduce until their second year. The average
life span is 1.5 years; however, a few survive
to 3 years.

Remarks This is one of the largest shrews
on the continent and it exhibits a decided
preference for water while seeking prey. The
well groomed fur resists wetting and traps
pockets of air which help insulate the body
against heat loss in cold water. The insectivore
has even been seen swimming under the ice,
although such excursionsare no doubtofshort
duration. Stroking rapidly with all 4 limbs, the
shrew may run on the surface for up to 5
seconds before submerging to intermediate
levels or the bottom, where it remains for less
than 48 seconds before bobbing up again for
air. On land the water shrew travels the run-
ways under vegetation and along the mud or
sand shoreline, guided by its eyes, whiskers,
and scent deposited during each passage by
the anal glands. At times I have been able to
detect this musky odor while setting traps.
Some of its underground tunnels are filled part
of their length with water, buteventually they
lead toadry nest of leaves inachamber in the
bank orunderalogortree root. A high relative
humidity in the environment is necessary in
maintaining its health. The soft black drop-
pings of this shrew can be seen on its trails or
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docksandare notformed into aregular-shaped
pellet like those of mice and voles that live in
the same vicinity.

The water shrew leads a solitary life-style
except when a pair comes together to mate,
or a mother caring for her young. A strange
procession has been seen in this and several
other species of shrews in which the mother
leads heroffspring in single file, each holding
onto the tail of the sibling in front with the
mouth. This unusual chain appears to be a
method of moving the family around without
losing offspring which may become easily
disoriented during their first month. When
two adults meet they are generally aggressive
— squeaking and sometimes grappling and
biting with their sharp teeth until one retreats.
Since these shrews are closely tied to water,
their home ranges tend to be elongated affairs,
extending along 20 to 60 m (65.6 to 196.9 ft)
of shoreline. Activity occurs mainly at night,
especially just after dark, butthey do emerge
during the day as well, particularly on cloudy,
rainy days. A frequent schedule for this and
other shrews is alternating one-half hour of
foraging with one hour of sleep. Its main
predators are weasels, mink, otter, snakes, and
large fish such as pike, trout, and bass. This is
one ofmy favorite smallmammalsbecause of
itsinteresting habitsand the magicalplacesit
lives — tumbling creeks lined with ferns, logs,
and boulders in the woods, and sedgy borders
of small rivers and ponds. If ever there was a
well dressed little creature stepping out for the
night life it is this immaculate fellow dressed
in a tuxedo-like coat.

Several years ago our museum field crew
was joined by a curator from the National Zoo
of the Smithsonian Institution, who wished
to capture water shrews alive. He planned to
study their echolocationabilities and to main-
tain them on display — perhaps for the first
time in any zoo. Hearrived at the airport laden
with special traps, cages, and several bags of
meal worms forshrew food. The nextday we
reached our camp in Precambrian Shield
country on the Manitoba-Ontario border. Mar-
shy creeks and small rivers wound their way
between pink granite outcroppings which
were covered in black spruce and jack pinc
forest. Forthe next 3 days we set hundreds of
traps, which needed checking at midnight and
at daybreak, for the captive shrews would
perish within a few hours from exposure,
stress, and lack offood. Each ofusspentmany
solitary cold and wet hours running the lines
by lantern light, all the time hoping the bait
of peanut butter and bacon fat had not at-
tracted the attention of black bears, which had
become quite 2 problem in the area. We also
had to be careful not to trip and fall into the
water. On the drives back to camp we were
kept awake by the excitement of spotting
several woodland creatures — caribou and a
red fox along the edge of the road. Eventual-
ly we were rewarded by 12 specimensof water
shrewsinthetraps.



MUSKRAT
Scientific name Ondatra zibethicus
Family Volesand Lemmings(Arvicolidae)
Order Rodents (Rodentia)
Total length 550 mm (21.7 in)
Tail length 240 mm (9.5 in)
Weight 1 kg, maximum 2 kg

(2.2 Ib, maximum 4.4 Ib)
Color Theupperparts are reddish-brown or
dark brown, while the underparts are grayish-
brown. The tail and the feet are black.
Distribution and Status The muskrat’s
range is extensive, reaching from northern
Canadaand Alaska south to the northern edge
of Mexico. It is absent from desert areas lack-
ing permanent rivers, all but the southern
fringe of the barren-ground tundra, and the
southeastern Atlantic coast. Although itused
tolive in Floridaduring the last Ice Age, ithas
been replaced there by the round-tailed
muskrat (Neofiber alleni). Almost any body
of water (fresh or brackish) lined with sedges,
reeds, cattails, and grasses may be home to a
family of muskrats. The level of a marsh,
estuary, river, lake, slough, ditch, or pond must
not be too deep to support water plants, yet
deepenough to prevent freezing to thebottom
in winter. A thick layer of humus on the bot-
tom allows easy digging of plants for food.
This species has escaped from fur farms and
is living in the wild over much of Europe, Scan-
dinavia, the Soviet Union, and in parts of
China, Japan, and southern South America.
Food This aquatic animal devours a wide
variety of plantsliving under oremerging from
the water. Favorite foods are the roots, bulbs,
tubers, stems, and leaves of sedges, cordgrass,
bluestem, catrails, reeds, burreed, bulrush,
rushes, arrowhead, rice, water lilies,
duckweed, and pondweed. Muskrats also like
clams, fish, salamanders, turtles, crayfish, and
snails. They do notstore food for winter and
when starving will even eat their lodge, nest,
and other muskrats.
Reproduction and Growth In warm
southern regions the muskrat breeds year-
round, peaking in winter, and producesup to
6 litters. In cold northern areas, the breeding
season is restricted from April to August and
only 2 litters are born during this time. The
female comes into heat for 30-day periods, but
it is the curtailed sexual activity of the male
that controls breeding. Each may mate with
several individuals and the act lasts about 5
minutes. The gestation period ranges from 22
to 30 days. The number of young in a litter
ranges fromone to 11, and litters average larger
in the north (7) than in the south (5). The
newborn are blind, naked, and weigh 21 g(0.7
oz). Furappears in one week and the eyesopen
at 2 weeks. The female nurses from 8 mammae.
If she must move the litter she carrieseach one
in her mouth above water. The young muskrats
start eating plants after 3 weeks and are on
their own at a month. Most mature sexually
atone year ofage, but some southern females
become pregnantatonly 6 months. Muskrats
are fortunate ifthey live 3 or4 years, buta few
have survived for 10 years in captivity.
Remarks The muskrat resembles a huge
vole with a number of aquatic adaptations. A
ratherstocky animal it hasan unusual vertical-
ly flattened tail and large hind feet with par-
tial webbing and a fringe of stiff hairs which
increase the area of thrust against the water
while swimming. The sparsely haired feetand
tail radiate excess body heat but rapidly lose
heat when in cold water or air. Critical chill-
ing (hypothermia)is avoided by increasing the

production of heat before entering frigid
water, by climbing out periodically in push-
upsorthe den,and by huddling with otherin-
dividuals. The heart rate actually drops from
200 to around 30 beats per minute when the
animal submerges in cold water — lessening
thecirculation of warmblood to the animal’s
skin. Exposure to heat and cold is moderated
by the great amount of time spent in the den.
In areas with some topographical relief, the
muskrat hollows outaden 3 to 15 m (9.8 to
49.2 ft)intoabank and with entrancesbelow
the usual water level. In flat regions like rnar-
shes and estuaries the animal builds a lodge
ofaquatic vegetation, about one m(3.3 ft) high
and with adry interior. The thick layerofplant
stems (many with insulating air cells) and a
coverofsnow help to keep out the cold so that
the interior of a lodge may be -9°C (15.8°F)
while the exterior air temperature is -39°C
(-38.2°F). Toreach food sources in other parts
of the marsh, the muskrat builds push-ups in
the ice where it can pause to breathe or eat.
Insummer, when marshesoften shrink in size
fromevaporation or drainage, the muskrat digs
water-filled channelsin themud so it can still
reach the sedge zone without having to expose
itself to predators.

The muskrat’s thick luxurious coat is
responsible for the animal being the most im-
portantfurbearing species onthis continent;
about 18 million pelts were sold on the North
American markets from 1975 to 1977. The
denseunderfurand long guard hairs keep the
muskrat warm and dry in cold air and icy
water. The species receives its common name
fromthe musk glandsat thebase of the tail that
are used to add scent to its lodge, feeding plat-
forms, and trails through the marsh. In-
dividuals identify each other and their ter-
ritories by this odor. The home range averages
61 m(200.1 ft)indiameter inamarsh and 183
m(600.4 ft)alongthe banks ofa watercourse.
Most feeding occurs within 15 m (49.2 ft) of
the den, but the animal may travel as faras 457
m (1,499.3 ft) to reach new sources if food is
scarce. While most young take up residence
only 8 m (26.3 ft) away from their mother’s
den, others disperse greater distances; one
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tagged individual showed up an amazing 13
km (8.1 mi) away from home. Depending
mainly on the availability of nutritious food
and climate, muskrat populations are subject
to great variations in numbers, with some
evidence of a 10-year cycle. Most studies have
found between one and 87 animals perha (0.4
to 35.2 per a) but occasionally as high as 150
perha (60.7 pera). Atsuch high densities the
muskrats literally devour most of the surroun-
ding vegetation — an eventknown as an “‘eat-
out.” It requires several years for the plants to
recover, with dire consequences to the
muskrats, for they starve, disperse, and suc-
cumb to predators or exposure; and stress-
related diseases and fighting (even can-
nabalism)are rampant. The results are low pro-
ductivity in the waterbody and few muskrats
for some years. I have skinned muskrats and
found many terrible abscesses — the conse-
quence of their aggressive nature.

This species is subject to an incredible
numberofparasites and diseases related to the
animal’s abundance in a relatively closed
system like amarsh. Other causes of death are
trapping, floods, drought, freezing, starva-
tion, pollution, and predation by mink, rac-
coon, foxes, coyote, owls, hawks, alligators,
and large snakes and fish.

Asachild, Ispent many glorious days play-
ing in the forests and wetlands not far frommy
home in southern Quebec. Though the marsh
has long since been replaced by a housing
development, [ still recall seeing my first
muskrat there. Standing silently on the bank
and taking in all the sounds of red-winged
blackbirds, leopard frogs, crickets, and other
noisy marsh life, | noticed something stirring
up the green film of duckweed about 30 m (98
ft)away. Then a v-shaped wave began cours-
ing around the marsh and headed my way. To
my great excitement, it approached closerand
closer, and I just caught sight of a muskrat as
it swam into the bank under my feet. Thad been
standinguponitsden. Iraced home to tellmy
family and friends of my great discovery.

During a recent spring thaw, [ spent an en-
joyable morning watching the break-up of ice
onasmall river in Manitoba. The season was

Continued on p. 144
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Muskrat

The prairie marsh was a busy place in the autumn,
much too noisy for the old scarred muskrat as it sat
on a feeding platform chewing on the cattail stem in
its paws. Hundreds of honking geese took off like
airplanes on a runway, heading out for dinner in the
grainfields. Several flocks of ducks whipped by in
close formation overhead, while other ducks kept
bobbing up unexpectedly from dives to the marsh
bottom. Perhaps the muskrat knew that the coming
winter would soon send all these splashing birds
south and his world would be quiet again. Noise and
bright light just added to his already nervous nature
and so the animal spent over eighty percent of his
time concealed in his lodge.

During the evening a light rain began to drift in
around him and the sedges and cattails bowed gently
to a pushy breeze. The muskrat liked cool rainy
weather — a perfect time for a cruise around his
home, just to check things out. He slipped into the
dark water with only eyes, nose, and the top of his
head showing. Paddling strokes of his big webbed
hind feet and side to side sweeps of the tail carried
the muskrat along at five kilometers (3.1 miles) per
hour in a v-shaped wave through the floating green
pondweed. With a forward roll the animal
disappeared without a sound. A stream of bubbles
followed his course underwater and his now-
streamlined body took on quite a different
appearance than his hunched-over posture on land.
The muskrat was in its true element. Although he
could remain below for twenty minutes and swim
fifty meters (164 feet) before surfacing for air, he
didn’t have far to go before locating some tasty white
stems and roots. Using his sharply clawed front feet
he dug away the brown peaty muck and then gnawed
several plants free with his large front incisors. Folds
of cheek skin formed a perfect seal behind these teeth
so that no water or debris entered his mouth. With
two sections of plants tucked in his jaws he rose to
the surface and headed for the closest feeding
platform. When he climbed out, the water ran off his
oiled coat, leaving it almost dry.

After munching down the tender juicy plants, the
muskrat’s next stop was his defecation post — the
end of a partially submerged log where he left ten
black oval droppings. Just as he circled past the far
end of the marsh, the muskrat detected a dark shape
on one of his platforms. With all the instincts of

protecting his family and territory, the muskrat
headed straight for the intruder. The newly arrived
muskrat had been crowded out of its own marsh and
was hoping to stay here for the winter. Emerging from
the water, the resident muskrat gave off a strong scent
of musk from glands at the base of his tail, which
served as a warning that this marsh was already
occupied by his family. The two muskrats chattered
their teeth for a minute as they glared at each other,
then clashed into a biting and kicking ball of fur. As
most often happens, the home animal fought more
fiercely, and it sank its long chisel teeth into its
opponent’s shoulder. The bleeding outsider staggered
back in the mud, regained its feet, and disappeared
into the night. The resident muskrat calmed itself by
grooming its fur with its tongue and hind feet, then
proceeded to its cone-shaped house to rest.

Early next morning the muskrat emerged through
an underwater exit, and just as he was about to take a
breath at the surface, he bumped his head on the thin
layer of ice that had formed around the edge of the
marsh. A few more strokes carried him to open water,
but he had to lunge up and climb over the ice to reach
a feeding site. The animal waddled onto the flattened
vegetation, shook off the cold water, and reached for
a stem with its mouth. Without warning a steel trap
banged shut around its neck. The muskrat jolted
backward into the water in shock, snorting loudly in
an attempt to breathe. The animal’s body and limbs
arched and thrust violently underwater, and air
bubbles swirled to the surface. The trapper had set
the trap so that the muskrat would drown quickly. A
minute later, the muskrat lay exhausted on the mud
bottom, unable to hold his breath much longer.
Bringing forward his powerful hind legs, the creature
gave one last mighty push with all four feet, and the
steel bars reluctantly slipped over his head. Two hours
passed before the trapper returned to check his line
and on reviewing the evidence he wondered how a
lowly muskrat could have outsmarted him. It was
only hunger that finally drove the muskrat out of his
house three nights later. From now on he would be
careful to test for human scent or steel before leaving
the safety of the water.
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MUSKRAT continued from p.141
well advanced and only remnants of snow
drifts were left in hollows protected from the
sun. Several crows flapped by, adding their
cawing chorus to the thuds, cracks, and tinkles
of colliding ice pans. Then Inoticed abrown
object, which Ihad formerly taken forastump,
begin to move on the edge of the shore ice. It
wasamuskrat, its beautiful brown fur glisten-
ing in the sunlight. As I watched through
binoculars, the animal washed its face and
sides with strokes of its front limbs, pausing
toscratch its flanks with its large hind feet. This
task completed, the muskrat launched itself
into the 0°C (32 °F) water, arched its back to
keep its head above water, then swam to a par-
ticularspot. Here it rolled forward into adive
and disappeared into the silt-filled water. For
15 seconds I surveyed the swift current, try-
ing to guess where the animal would resurface.
Suddenly it popped up at the edge of the ice,
climbed out, then proceeded to gnaw on a
short black stick it had somehow found on the
bottom. When Ideparted 20 mintues later, the
muskrat was still diving for its breakfast. I
wondered whether it and several other near-
by muskrats had been flooded out of their
dens, and how they managed to find food and
shelter at this most difficult time of year.
Standing on the high banks of the Macken-
zie Delta in the Yukon, I could see why this
region is so famousa producer of muskrat fur.
Asfarasthe eye could see wasamaze of sedge,
shrubs, and open channels. I and a colleague
spenta week there collecting mammals in the
vicinity of a post called Reindeer Station. A
young native boy befriended us and assisted
with the trap line. He would drop over
anytime, since even at 11 pmor 2 amitwas still
light. We asked him what he was having for
lunch one afternoon as he prepared to depart,
and he announced “rat and bannock.” Ap-
parently his family had skinned hundreds of
muskrats and preserved the carcasses for
future meals by placing them ina pit hollow-
ed out of the permafrost. I cannot say the
“rats” looked very appetizing but they were
obviously quite nourishing considering the
health of the children.

BEAVER
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BEAVER
Scientific name Castor canadensis
Family Beavers (Castoridae)
Order Rodents (Rodentia)
Total length 104 cm (40.9 in)
Tail length 44 cm (17.3 in)
Weight 20 kg, maximum 50 kg

(44.1 1b, maximum 110.2 Ib)
Color Thebeaver'scoatisachestnutordark
brown color, somewhat lighter on the under-
sides. Long, shiny guard hairs poke through
adense layerofwavy underfur. The youngare
reddish-brown.
Distribution and Status The beaver is
found from the edge of the arctic tundra south
tonorthern Mexico. Itis rare orabsentin arid
areas of the American southwest and in the
Floridapeninsula. Distributionin alpineand
arctic tundra is limited by ice freezing to the
bottom of watercourses and by lack of woody
food. Rivers, streams, creeks, lakes, and ponds
are all suitable habitats forbeavers, but water-
courses subjected to extreme floodingordry-
ing out are avoided. If left unmolested, this
animal does not mind living close to people,
and it may occur within the rivers of even large
cities. The European beaver (Castor fiber)is
a close relative (differing in cranial and
chromosomal features) and has hybridized
with the North American beaver following in-
troductionof the latter species to Finland and
the Soviet Union.

The 2 modern species of beavers were con-
temporaries of several giant species during the
Pleistocene Ice Age. Castoroides of North
America weighed about 360 kg (793.7 Ib)and
became extinct only 10,000 years ago. When
Europeans arrived in the New World, there
were an estimated 60 million beavers. Heavy
trapping pressure over several centuries for
this most valuable of furbearers (for felt hats
and coats) seriously depleted populations in
all corners of the range. Regulation of the
harvest in the 1900s and reintroductions have
resulted in a remarkable comeback, and in-
deed the beaver has become a nuisance in
some areas—flooding roadsand pastures, kill-
ing ornamental trees, damaging dikes and ir-
rigation systems, and affecting fishing. These

are minor problems when compared to its
value as a highly visible wildlife species and
the great variety of plants and animals that
come to live in beaver-created habitats.
Food The beaver feeds on bark, twigs,
leaves, and buds of shrubs and trees that are
generally under 40 cm (15.8 in) in diameter.
Over much of the animal’s range, aspen is the
favorite food, though many other trees are
eaten as well, such as balsam poplar, willow,
white birch, maple, cottonwood, and ash. In
the southeast, sweetgum, loblolly pine, iron-
wood, and sweetbay are important. An
average meal consists of about 600 g (1.3 Ib)
of woody material. The beaver is able to digest
around 30 percent of this cellulose, with the
assistance of bacteria in the intestine, and by
reingesting the soft feces. However, the beaver
does not live on woody food alone. Pond-
weed, algae, water lily, sedge, grass, ferns,
acorns, fungi, skunk cabbage, stinkweed,
giant ragweed, and many other aquatic and
land plants are relished. For beavers living in
ice-free regions winter poses no special pro-
blems, butin the north the animals are sealed
inthe darkness of their lodge and pond by ice.
They subsist on rootstalks of aquatic plants
and the bark of branches, specially dried in the
autumn to the proper moisture level before
felling and storing on the pond or river
bottom.

Reproduction and Growth Beavers may
pair for life or they may mate with several part-
ners over the years. The breeding act occurs
inthe den, in the water, or on land. Southern
beavers mate from November to January, while
northern ones wait until January to March.
Thesingle annuallitter of 3 or 4 (range of one
to9)kitsare born 100 to 107 days later, inside
the den. The kits weigh 0.5 kg (1.1 Ib), are
covered in fur, and have the eyesopen. In fact,
they are so well developed at birth that they
are capable of swimming at only 13 hours.
They suckle about 9 times a day from the
mother's 4 mammae and are fully weaned at
60 days. The father and 2-year-old offspring
are forced out of the den while the kits are
young. If the den or dam is threatened, the
mother carries her offspring in her mouth to
another den. Health, environment, and social
factors all influence the timing of a young
female's first mating, which may occur from
1.5 to 4 yearsofage (generally 3). There isoften
considerable inbreeding. Beavers begin the
nightly chores of dam and lodge repair as one-
year-olds, and disperse orare forced outofthe
colony at age 2. Adult weight is reached at 5
years, though the animal continues to grow
slowly throughout life. Beavers in the north
cease growing in the winter period. In-
dividuals have lived up to 24 years under
natural conditions, but this is rare.
Remarks Everyone is aware that the
beaver’s life is closely tied to water, which it
leaves only when necessary to reach new food
sources. The ears and nostrils are able to close
tightly and a transparent membrane protects
the eyes when swimming underwater. The lips
form a seal behind the large chisel-like in-
cisors, so that the animal can chew without
having water, mud, and chipsenter the mouth.
Theunusual flatscaly tailactsasa rudder while
swimming,a prop when theanimalsitsup, and
also smacks the water or ground to com-
municate an alarm situation. It is difficult to
determine the sex of beavers when alive
because the sex organs, anal (castor) glands,
anus, and oil glands all empty into a common



pocket called a cloaca. Scent from the castor
glands isdeposited on pilesofmud and debris
which serves to identify each individual and
to mark the colony’s territory. This thick, li-
quid musk is used as abase in the perfume in-
dustry and is also used by trappers to entice
furbearers.

There are 20 teeth including 4 stout, ever-
growing incisors and 16 cheek teeth, with
numerous edges of enamel, which surprising-
ly do not grow throughout life. The beaver’s
coatmust be groomed daily to keep itin good
shape. The animal positions its tail forward to
expose the cloaca, and withdraws oil on a
front paw. This waterproofing and condition-
ing oilis spread diligently through all the fur,
which is then combed by the hind feet, par-
ticularly with the 2 sets of inside toes which
have special split and serrated nails.

Beavers are social creatures typically found
in a family colony consisting of a dominant
female, an adult male, several yearlings, and
3or4kits. A colony may occupy akm (0.6 mi)
of stream. Beavers are mainly active for
periods during dusk, night, and dawn, but it
isnotunusual to see them outon cloudy days
or even sunning themselves. Beavers swim
with the webbed hind feet in unison when
cruising, but switch to powerful alternating
strokes when speed up to 8 km (5 mi)per hour
is required. While generally submerging for
only 2 or 3 minutes at a time, it can remain
under for 15 minutes and travel 0.8 km (0.5
mi). It waddles or gallopsawkwardly onland.

Beavers are fascinating animals to watch,
althoughaspotlight and patience are required
for night viewing. I remember watching kits
on a creek shore strip willow bark and
whimper loudly all the while. As[seta trapline
one afternoon for small mammals around
another creek, the resident beaver displayed
its concern at my presence by slapping its tail
on the water 48 times. My favorite observation
involved abig beaver who watched and circl-
ed impatiently while 2 national park officials
cleared out the dam blocking aroad culvert.
As soon as the men drove away, thebeaver ar-
rived with a mouthful of branches. When I
returned one hour later, the culvert pipe was
blocked again with a masterpiece of woven
wood and mud construction.

MEADOW VOLE

Scientific name Microtus pennsylvanicus

Family Volesand Lemmings (Arvicolidae)

Order Rodents (Rodentia)

Total length 165 mm, maximum 197 mm
(6.6 in, maximum 7.9 in)

44 mm, maximum 64 mm

(1.8 in, maximum 2.6 in)

42 g, maximum 75 g

(1.5 oz, maximum 2.6 0z)

Color The coat varies geographically and

within a population from yellowish-chestnut

to brownish-black, with numerous black-

tipped hairs. The underparts are silvery-gray

and the feet are grayish. The il is slightly

bicolored, darker on the top. The winter

pelage is darker, as are immatures, which also

have black feet and tails.

Distribution and Status The meadow

vole's range extends from the southern edge

of the arctic tundra through the zones of

deciduous, coniferous, and montane forests

to the grasslands region. The southern limits

are Washington, increasingly higher eleva-

tionsin the Rockies south to New Mexico and

Chihuahua, Mexico, and eastward to Kansas

Tail length

Weight

and Georgia. In fact, the meadow vole has by
far the largestdistribution of any of the 24 or
sospecies of Microtusin North America. Itis
found predominantly in grasses and sedges,
to alesser degree in shrub thickets, and occa-
sionally in woodlands and forests. It is often
the most abundant mammal in meadows,
moist and dry prairie, old fields, freshwater
and salt marshes, sphagnum-heath bogs,
swamps, and grainfields. Any substantial area
of dense grass and herbs will likely harborthis
vole, Optimum habitats are moist and the
mouse is not afraid to get its feet wet or to
swim to reach parts of its home range. There
are about 24 other close relatives found
throughout Eurasia, including the field vole
(Microtus agrestis) which is physically in-
distinguishable from the meadow vole,buthas
adifferentnumber of chromosomes. Modern
voles first invaded the New World across the
Bering land bridge about 2 million years ago.
The meadow vole appeared in the fossil record
0.5 million years ago and gave rise to anumber
of other species.

Food Thedietis composed of a large num-
ber of the green plants available to the vole,
but grassessuch as bluegrass, brome, andblue-
stem, as well as sedges always predominate.
Favorite forbs are clover, bushclover, golden
rod, ragweed, beardtongue, and dandelion.
Seeds, fungi, carrion, and sometimes insects
are accepted as well. Large caches of seedsand
bulbs have been found in their tunnels in au-
tumn, but not all voles seem to bother to store
food for winter use. During the cold months,
shoots, seeds, roots, and bark are eaten and
such stripping may killshrubs and trees at the
forest edge or in orchards. Voles cause enor-
mouslosses of grain, root crops, and fruit, and
they utilize forage needed for domesticated
animals. There is no ignoring the fact that
meadow voles are successful competitors of
humans.

Reproduction and Growth When a
female comes into heat her odor attracts a
number of male suitors in the vicinity. She
rebukes and bites some males, but actively pur-
sues the one of her choice. The couple mates
repeatedly, each bout lasting only a few
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seconds, and these acts result in the eggs be-
ing released from the female's ovaries about
12 to 18 hours later. The gestation period ison-
ly 21 days, and the 4 to 6 (range of one to 11)
babies are born within one-halfto 7 hours. The
placenta (or afterbirth)is eaten by the female,
thus retaining valuable nutrients at this critical
time. The baby voles are pink, hairless, weigh
about 2 g(.07 oz)each, and have their eyesand
earsclosed. They become furred at4 daysand
begin to squeak. Developing rapidly on milk
fromthe mother’s 8 mammae, the mice’seyes
and ears open at 8 days and weaning occurs
at 14 days. The juveniles leave the nest and
disperse at 4 weeks ofage, and mortality isso
high thatonly halfto three-quarters of the lit-
ter is left alive by this time. They attain adult
size by about 12 weeks.

The meadow vole is one of the most prolific
breeders of allmammals. One captive female
produced 83 young in 17 litters in one year!
Generally, wild femaleshave 3 or 4 litters per
year — if they live that long. Surprisingly,
young females are capable of starting a fami-
ly at an age of 3 or 4 weeks and delivering at
6 or 7 weeks when only half grown. Males
mature later at 7 weeksafter they have dispers-
ed, thereby reducing the chances of in-
breeding with siblings.

The breeding season extends from April to
September in the northern part of the range,
March to November in the south. Occasionally
breeding continues throughout the winter
under the snow. I found one nest full of pink
babies in the grass of a road bank, though it
wasa freezing cold October day in Manitoba.
Remarks The meadow vole is a stout-
bodied rodent with short limbs and tail, small
beady black eyes, a blunt nose, and rounded
ears which barely show through the long fur.
It makes numerous trails through the vegeta-
tion, nipped clear by the teeth and flattened
by the repeated passage of their tubercled feet.
Here and there are little piles of grass or sedge
stems, about 3 to 6em (1.2 to 2.4 in)long, in-
dicating where the vole sat to eat a meal.
Though occasional droppings are seen on the
runways, most are deposited in large piles in
several toilets situated at the ends of side trails.

Continued on p.148

INLAND WATERS Beaver, Meadow Vole 145



Beaver and Meadow Vole

Just before dark, air bubbles began popping at the
pond’s surface. Was this just swamp gas escaping
from the murky bottom or was there some animal
moving through the tea-colored water? A flat head
appeared suddenly, sending a miniature wave
washing to the shore. The beaver circled the pond
slowly, watching, listening, and sniffing for anything
unusual. Satisfied, it then paddled to the dam,
crawled out on the pile of stripped saplings, and
shook its head. Rubbing its eyes with its clenched
paws, the beaver seemed confused. For over two
years this young male had lived peacefully in the
lodge with its parents, siblings, and yearlings, but it
had now been chased out of its home by its mother.
The colony numbered ten, and with 2 new litter
expected any day, the mother beaver let the two-year-
olds know it was time to leave. The young beaver sat
there whimpering at being rejected.

Just then, two meadow voles ran out of the lush
green sedges and over the beaver's scaly flat tail. In
the heat of their courtship, the voles never even saw
their towering relative the beaver, and they skittered
across the dam as if it were their personal highway.
Perhaps it was becoming too crowded around here!
The beaver climbed down the dam, turned its back to
the home pond, and slipped silently into the cool
water. The animal swam downstream, passing
familiar landmarks and smells, then entered foreign
territory. By morning it had traveled a full four
kilometers (2.5 miles) before putting to shore and
falling asleep in a tangle of alders. During the next
three days and nights the beaver investigated each
tributary entering the stream, but mud patties laced
with beaver scent lined the shores, telling all
creatures that these waterways were occupied by
beaver colonies.

After one week the beaver still had not found a
suitable place to live. It was nervous at being away
from home and exhausted from the twenty-kilometer
(12.4-mile) trip, during which time it had scarcely
paused to eat. Upon investigating the far reaches of a
creek, it came nose to nose with another beaver, busy
plastering a new dam with mud. The traveler could
tell by the other animal’s odor that it was a female.
She did not seem to mind his sudden appearance, so
after a sniffing, nudging, and grunting introduction,
he began to follow her around as she showed off her
pond and various construction projects.

The female beaver had arrived at this site a year
ago, when a creek ran through a dense forest of aspen

and spruce. Taking advantage of boulders in the creek
bed, she had woven cut branches into a2 two-meter
(6.6-foot) thick dam, weighed down with rocks and
sealed with mud and trapped debris. As the water
crept higher and higher into the surrounding forest,
she had raised the level of the dam and extended its
length to twenty-five meters (82 feet). At least eighty
trees had been felled for food and construction, and
several hundred other trees stood drowned and
leafless, victims of the rising water. Sunlight flooded
down on the pond where a dark forest floor had
existed for a century.

As summer progressed, the two beavers enlarged a
burrow the female had excavated into the side of the
creek bank, Two underwater tunnels led upward to a
sloping platform just above the waterline where the
animals dried off and ate their meals. The floor was
covered with strips of bark. Adjacent to this chamber
was another more elevated room used as sleeping
quarters. In the autumn, the beavers constructed a
cone-shaped pile of branches above the den. When
this lodge had reached a height of two meters (6.6
feet) they plastered the sides with mud, which they
carried tucked between their front paws and chin.
Then a small hole was chewed through the den roof
reaching up to the lodge, allowing fresh air to reach
the beavers inside. Their home renovations were
finally finished.

Within two years the beavers had changed their
surroundings from forest and creek to a pond whose
shore was lined with bullrushes, sedges, and grasses.
Soon pondweed, cattails, willows, and other marsh
plants would arrive from seeds carried in by the
wind, water, and on visiting ducks’ feet. This new
habitat quickly attracted a host of animals which
found marshes to their liking — including meadow
voles. No sooner had the green border of sedge
formed at the edge of the pond, when these little
brown mice showed up and began clearing trails
through the dense stems. They dug extensive
networks of burrows through the soft soil and
discovered that, instead of having to swim, they
could cross the pond and creek by scampering over a
dam that happened to be situated at just the right
place. As the pair of beavers sat on the shore,
contentedly munching on aspen bark, they often saw
their tiny neighbors going about their business.
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The nest of shredded grass and other plant
fibers is about 15 cm (5.9 in) across and is
situated underground oron the surface, usual-
ly concealed in a tussock of grass or under
some object. Most of the vole's life is spent
curled up in the nest.

Assoon as snow becomes too deep to wade
through, the rodent begins to develop an ex-
tensive tunnel system on the ground’s surface,
occasionally leading to a ventilation or exit
shaft to the top of the snow cover. From here
one can often see tiny tracks and black pellets
—evidence ofthe vole’s occasional excursion
inthe cold winter air. Ihave seen these tracks
end in a patch of disturbed snow, with the
wing imprintsofabird of prey clearly visible
oncither side. Certain birds, like the great gray
owl, can actually hear a vole moving deep
under the snow,and with long thrusting talons
itsnatchesup the vole and gulpsitdown whole
(later coughing up the bones and hair).
Generally safe under the snow, the vole hud-
dles with several other meadow voles in its
well-insulated nest. Interestingly, the rodent
stops growing in winter, redirecting limited
energy resources to maintaining body heat. It
requires about 10 calories a day to live.

Grass and sedge are built of tough cellulose
cell wallsand abrasive particles of silica. In ad-
dition these plants are often coated witha thin
layer of gritty soil. The meadow vole has
adapted to the considerable wearon the teeth
in grinding this fare by having ever-growing
incisors and cheek teeth. This vole has been
known to eat its own weight in vegetation
within 24 hours, though generally one-third
its weight would be the norm. The large
caecum and colon of the intestinal tract har-
bor bacteria and other microorganisms that
digest plant material far more efficiently (65
to 90 percent) than the vole'ssystemalone. The
animal will also reingest certain of its drop-
pings, thereby capturing vitamins and
nutrients that would otherwise be lost.

Meadow Vole

INLAND WATERS Mcadow Vole, Marsh Rice Rat

This vole lives at a fast clip and is active for
periods cvery day and night, thoughmostac-
tivity occurs at dusk and dawn. Seldom walk-
ing or hopping, it dashes along the trails from
one shelter to another, sometimes swimming
across a creek or climbing into a low bush. It
is a relatively aggressive creature, especially
during the breeding seasonor when numbers
are high —which often occurs at a frequency
of 2to 5 years. Common densities are 20 to 128
voles per ha (8.1 to 51.8 per a) but estimates
of over 1,000 per ha (404.9 per a) have been
recorded. Particularly during these popula-
tion outbreaks many voles are eaten by literally
dozensofkindsof carnivores including large
mammals (wolf and badger), small mammals
(ermine and short-tailed shrew), birds (hawks,
owls, and gulls), snakes, turtles, amphibians,
and fish. Voles may be running all over the
ground one year and be almost absent fromthe
area a year later. Whatever the cause of these
eruptions, it serves to disperse the voles to
new, distant unoccupied habitats. There they
setupahome range of 150 to 3 000 sq m(180
to 3,600 sq yd). When traversing theareathey
are able to orient themselves by the sun, and
they mark favorite passageways and their ter-
ritory with scent from both anal and flank
glands.

MARSH RICE RAT
Scientific name Oryzomys palustris
Family New World Rats and Mice, Gerbils,
and Hamsters (Cricetidae)
Order Rodents (Rodentia)
Total length 250 mm (9.8 in)
Tail length 120 mm (4.7 in)
Weight 50 g, maximum 80 g
(1.8 oz, maximum 2.8 0z)
Color The upperparts are grayish-brown
with numerous black hairs, while underparts
and feet are white.
Distributionand Status The marsh rice rat
is located from southeastern Kansas to New
Jersey, and south to eastern Texas and Florida.
There is some question whether populations
of rice rats that occur in Mexico and Central
Americaare this species or another (Oryzom)s

couesi). Favorite habitats are marshes and
swamps with plenty of grass and sedge, but the
ratsalso invade meadows, rice fields, stream-
banks, sedge- and shrub-covered dunes, and
open forests. Dry sites are avoided. Thisratcan
become quite abundant in some areas such
as in the Atlantic and Gulf coastal marshes.
Formerly itoccurred much farther north than
at present, for fossils have been identified in
many sites from lowa to Pennsylvania. Rice
rats (Oryzomys)play an importantrole in the
ecosystems of many temperate and tropical
regions for there are approximately 59 species
distributed widely throughout southern
North America, South America, the West In-
dies, and even the Galapagos Islands. Several
closely related species of West Indian giant
rice rats (Megalomys) reach 70 cm (27.6 in)in
total length butbecame extinct during histor-
ical times from habitat destruction, predation
from introduced feral species like the
mongoose, and from volcanic explosions.
Food Therice rat eats the leaves and seeds
ofmany kinds of green plants,mainly grasses,
sedges, and planted rice (from which itis nam-
ed). Itis also fond of fungi, fruit, fish, clams,
crabs, snails, insects, turtles, birds and their
eggs, and carrion.

Reproduction and Growth The marsh
rice rat is capable of producing young at any
time of the year over most of its range. In the
north breeding is usually restricted to the
warmer months from April to September,
while few litters areproduced during the hot,
dry summers in the south. A mature female
may produce 3 to7 littersina year, each averag-
ing 5 young(range of 2 to 6). The development
period of the embryosis 25 days. The newborn
weigh around 3.7 g(0.1 oz), are coveredin fine
hair, and begin to crawlaround ina few days.
The mother nurses from 8 teatsand comes into
heat within 10 hours after giving birth, with
a 7-day cycle thereafter until pregnancy occurs
again. The youngster’s eyes open at 8 days,
solid food is taken at 11 days, and weaning and
independence are achieved at only 20 days
when weighing about 23 g (0.8 o0z). Full size
is reached at4 monthsbutboth sexesbecome

MARSH RICE RAT




sexually active by 50 days; some females breed
asearly as 40 days. The average life span ishalf
a year and few individuals surpass one year.
Remarks With the long, scaly, sparsely
haired tail and pointy snout, this specieslooks
similar to the introduced brown rat that in-
vades buildings. It is an expert swimmer on
the surface and underwater. Like a muskrat,
itoften constructs feeding platforms with cut-
tings and by bending down the vegetation.
Surrounding these platforms are discarded
pieces of crab and snail shells. In areas sub-
jected to flooding or tides, the nests are
situated above the water level. Populations
undergo great fluctuations in numbers during
some years — thought to be related to weather
(especially rainfall)and nutrition. The animals
customarily lose weight during winterin the
northern regions. Densities range from 0.1 to
50 perha(0.04 to 20.2 pera)butaverage 4 per
ha (1.6 per a). Home ranges overlap and extend
up to 80 m(262.5 ft)across, covering an area
0of 0.3 10 1.3 ha (0.7 to 3.2 a). Individuals are
primarily nocturnal, but they may be active
for periods during the day as well. The marsh
rice rat’s main competitors are the meadow
vole in the north and the cotton rat in the
south. Important predators are barn and bar-
red owls, marsh hawk, raccoon, red and gray
foxes, mink, long-tailed weasel, striped skunk,
snakes, and large fish.

STAR-NOSED MOLE

Scientific name Condylura cristata

Family Moles, Shrew-moles, and Desmans
(Talpidae)

Order Insectivores (Insectivora)

Total length 200 mm (8 in)

Tail length 75 mm (3 in)

Weight 50g(1.8 0z)

Color The coatisblack,somewhat paleron

the undersides.

Distributionand Status  This eastern mole

is found from Labrador west to Manitoba and

south to Georgia. It is a semiaquatic species,

preferring moist soft soils and avoiding dry,

gravel, or heavy clay ground. Typical habitats

include meadows, bogs, swamps, alder-

STAR-NOSED MOLE

willow thickets, and deciduous and con-
iferous forests. The star-nosed mole has 30
other relatives in its family, distributed
throughoutNorth America (totalof 7 species)
and Eurasia (24 species). Its range overlaps
considerably with the hairy-tailed mole
(Parascalops breweri). The star-nosed mole
is quite common in some areasand highly local
orabsentin others in spite of suitable habitat.
It often appears to occur in small colonies.
Food The diet consists of worms (par-
ticularly earthworms), insects, crustaceans,
mollusks, leeches, fish, salamanders, and a
limited amount of vegetation and seeds. Many
of these items are obtained underwater. Moles
are voracious eaters, generally eating one-third
to one-half their weight each day, and occa-
sionally as much as double their weight.
Reproduction and Growth It is unclear
what factors signal the onset of the breeding
season, but in January the testes of the males
begin to enlarge, and the tails of both sexes
swell with fat. Mating reaches its peak in
February and March, at which time the testes
and associated glands may account for 10 to
14 percent of the male’s weight. Following
mating, the vagina of the female becomes
plugged to prevent any loss of sperm. A nest
ofdry grass or moss is prepared in achamber
often situated on high ground or in a stump,
which reduces the threat of flooding and con-
sequent loss of the young. After developing
for around 33 days, an average of 5 (range of
2 to 7)offspring are born, usually from March
to May, but occasionally as late as June. The
baby moles are naked, with wrinkled skin, tiny
folded tentacles, and weighing only 1.5g(.05
oz). They gain weight quickly from nursingon
themother’s 4 pair of mammae and soonbegin
foraging on their own. By one month they
weigh around 33 g (1.2 oz) and shortly
thereafter leave the nest. Adult size is attain-
ed by late summer and sexual maturity at 10
months (the following spring). The maximum
life span is notknownbut probably some sur-
vive 3 years.

Remarks Thestar-nosed mole is one of the
most unusual-looking mammals on the con-
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tinent. In addition to the constantly moving
ring of tentacles, there are no apparent eyes
or external ears. Actually, tiny black eyes are
present, hidden in the fur, but they function
only toinform theanimal whetheritisin light
ordark. Inspite of the long nose, the mole has
a poorly developed sense of smell and seems
to have trouble locating food only a short
distance away. It is the touch-sensitive ten-
tacles and whiskers that function in foraging
and navigating. The jawsare armed with asur-
prising number of 44 sharp-edged teeth. The
broad hands are turned outwards and have 5
digits with stout claws. Unlike most other
moles, which have a coat of uniform length,
the star-nosed mole’s is somewhat differen-
tiated into longer hairs and shorter underfur
— probably an adaptation to living under col-
der conditions than the other North American
species. The coat lies in any direction and is
waterproof. There are 2 annual molts, in
spring and summer, and a sharp line is ap-
parent separating the fresh fur from the old.
The scaly ringed tail is used in feeling the sides
of the tunnels, as a rudder while swimming,
and as a fat-storage organ.

These moles are active anytime during the
day ornight,below ground oron the surface.
They do not hibernate but continue their ex-
cursions through the soil, snow, and water.
Were it not for the insulating quality of the
snow cover, moles and other small mammals
would not be able to survive the severe cold
and deep frosts in the northern sections of
their range. The home range averages 0.5 ha
(1.3 a)and typical population levels are 2 to
5perha (0.8 to 2 per a). Two kinds of tunnels
are constructed—shallow ones for feeding
andtraveling, and deeper onesleading to the
living quarters. In the spring, when the moles
begin to enlarge their tunnel systems, large
pilesofsoilup to 15 cm (6 in) high are pushed
out onto the surface. In bogs, the mole uses
the little highways between the mounds of
moss along with shrews and mice. When
moles are out of their tunnels they are caught
by skunks, foxes, raccoons, coyotes, snakes,
owls, and occasionally by big fish.



Marsh Rice Rat

Splash, splash! A grayish-brown animal with a long
scaly tail disappeared around a curve in a trail that
weaved along the muddy floor of the salt-grass
marsh. Five minutes later, the splashing could be
heard again, only this time an abundantly whiskered,
rat-like head appeared. Obviously this was one
creature that didn’t mind wet feet. It had to swim,
kicking strongly with the powerful hind legs, to reach
all corners of its home range. In fact it frequently
dove underwater and foraged along the bottom for
ten meters (32.8 feet) at a speed of fifty-five
centimeters (21.7 inches) per second, while searching
for clams, crabs, and fish. On emerging the rice rat
spent a full eight minutes combing and drying its fur
—a necessary routine to maintain water repellency of
its coat. Grooming, feeding, and resting activities
centered around platforms of bent-over grass or
inside a nest of woven grass, an abandoned muskrat
lodge, a renovated wren’s nest in a clump of reeds,
and a burrow in the nearby wooded hummock.

From the green droppings left on the trail it was
clear that the rice rat ate marsh grass, and here and
there little piles of seed hulls indicated where it had
paused for a snack of sedge seeds. On other warm
evenings the rice rat explored the nearby meadow
and open forests where the oaks were draped with
long strands of gray Spanish moss and fan-bladed
palmetto palms shaded the ground. The rat had to
watch out for the tangles of thorny vines, and if it
stopped too long to rest, dozens of red ants began to
bite and hang on its tail and toes. No doubt about it,
the rice rat felt safer and more comfortable in the
cool water and thick grass.

Late one afternoon, what looked like a piece of
black rope silently twisted its way through the grass
stems, pausing every few meters to test the air with a

thin forked tongue. It was a poisonous snake — a
water moccasin — hunting for something warm to
eat. As the thick-bodied reptile reached the rice rat’s
trail it stopped suddenly and its tongue curved down
and began to quiver. Coated with scent from the rice
rat, the tongue was withdrawn and inserted into a
smell-sensitive pouch in the roof of the snake's
mouth. The snake now realized the scent was fresh.
Its body flowed slowly into a coil with the frightful-
looking head on top.

As the last glow of the sun silhouetted the oak
forest, the marsh rice rat descended from its nest in
the reeds and dashed down the trail, intent on
reaching some distant feeding site. It knew this route
so well it didn’t have to watch where it was going.
Without warning a flash of white struck the rice rat
on the hip, and with the sharp stabbing pain the
rodent squealed and thrashed violently among the
weeds, stirring up the muddy water. In an instant the
rat regained its feet and raced through the marsh and
up onto a grassy hill. Retreating under some
vegetation the wet animal crouched down, panting
and licking its wounds. But within minutes the rat
was unable to move its hind feet, and it lay down
with its sides heaving.

Back in the marsh, the water moccasin uncoiled,
and with tongue flicking excitedly, it glided along the
rat’s path. Twenty minutes later the patient hunter
reached the warm dead body of its prey. The snake
investigated the rat until it located its snout, which it
proceeded to engulf in its gaping jaws. Within
minutes the tail slipped down the reptile’'s white
throat. The next morning thousands of red ants
stormed over the spot, but there was nothing left to
eat.
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Star-nosed Mole

A gray jay glided from the top of a stunted black
spruce to a bare tamarack pole, then paused to survey
the frozen swamp. Snow was piled on the branches of
spruce and fir, and formed rounded caps on the tops
of stumps and moss hummocks. The reflection of the
midday sun on the snow created a dazzling bright
scene. As the jay departed, uttering its song in the dry
frigid air, the swamp was once more left in total
silence. Not even the snow revealed any telltale tracks
of passing animals. Where had all the creatures gone
that abounded in this lively place last summer?

One meter (3.3 feet) below ground, a black figure
moved stealthily along a dark, humid corridor. Its
tiny eyes were of no use down here, their guiding
function being replaced by bunches of touch-
sensitive whiskers on the long snout, forehead,
hands, and tail. Short but powerful arms and spade-
like hands and claws ripped into the peat and stringy
moss as the star-nosed mole forced its way through
the soil. Its amazing nose, fringed with twenty-two
pink and pointed tentacles, were kept in constant
motion feeling for that slight twitch reaction of some
uncovered prey — perhaps a worm or insect grub.
For half an hour it persevered, sweeping its way along
with alternate strokes of the forelimbs. But its efforts
went unrewarded, and tiring from the heavy efforts
the mole curled up and fell asleep.

Some time later it awoke with a start as it sensed
the vibrations of an approaching creature. It turned
out to be the mole’s mate, and they greeted each other
by fondling each other’s tentacles. Since neither had
eaten for almost twenty-four hours, the two were
ravenous. The first mole pushed its way past the
other and scrambled down the tunnel with such
enthusiasm that the second mole decided to follow.
This way and that, the tunnel led past roots, the bases
of trees, and an occasional rock. The two eventually
encountered water, yet without hesitation they
entered the flooded tunnel which soon exited into a
river. In single file the two moles paddled along, their

noses groping along the muddy bottom. Their eyes
could detect the light that filtered down through the
ice where the wind had blown the surface clear of
snow. It was during one of their trips to the surface,
to breathe from a bubble of air trapped under the ice,
that these two black objects caught the attention o