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AlaskaWildlife Learning Objectives

1) Identify Alaskan wildlife species using mounted specimens, skins/pelts, picture, skulls,
silhouettes, decoys, wings (waterfowl), scat, tracks, animal soundsher common signs. Animal
tracks may be original or molds made of the prints. Wildlife signs may be real or reproduced.

2) Use a key or field guide to identify Alaskan wildlife species or signs. Wildlife species or signs may
be presented in any form afescribed above.

3) Identify general food habits (herbivore, omnivore, carnivore), habitats (terrestrial, aquatic,
fossorial), and habits (diurnal, nocturnal) using skull morphology and/or teeth.

4) Understand the concepts of habitats, biodiversity authptation, and give examples of each.

5) Understand the concepts of wildlife population dynamics, such as carrying capacity, birth,
mortality, agestructure and mating systems.

6) Understand how nomative (exotic), invasive species in Alaska threatengnvironment and
the biodiversity of many wildlife species.

7) Understand the terminology and factors that affect threatened and endangered Alaskan wildlife
species. Know the meaning of extinct, extirpated, endangered, threatened, candidate species and
reintroduction.



Wildlife Populations

A population is all the individuals of a single species that live
and multiply or raise their young in a specific area.

DYNAMICS OF POPULATION limit the size of predator populations (the snowy
CHANGE owls) if the prey are the only source of food available.

Maintenance of biodiversity means maintaining the Humans Influence Habitat
populations of our diverse wildlife and their habitats. How
does one measure when a species is trouble? Whatre natural Humans and our activities affect the dynamics of
up and down population trends? wildlife populations. Our actions can alter or wipe
out habitat. Lawns and ballfields in Anchorage
Animal populations change over time. Animals die provide feeding areas for Canada geese which rarely
because of predation, starvation, hunting, disease, nested in the city historically. The clearing of land to
accidents, extrane weather challenges, old age, and develop roads and the construction of buildings for
loss of habitat. Populations lose animals because homes and industry decreases available habitat for
they emigrate (move away) or gain from others other wildlife. Timber harvests and mining can
immigrating into the area. change or remove food and shelter and change the
temperature or clarity of water.

CARRYING CAPACITY OF HABITATS
Ultimately, every population is shaped by the amount of
available habitat (food, water, shelter, and spa€&fen, the key Every population has a maximum size it can reach
is the availability of one necessity that is in shortest before the species exceeds the available habitat. This
supply. maximum number is the carrying capacity of an
A When dr ough t(shefter)nestisg s madreg@onds i s a oceilingo fo
and brood rearing sites for ducks are limited. This
results in fewer ducklings bei ng born and even POPULATION EXPLOSIONS. Numbers may briefly

Bottom Line is Habitat

fewer young ducks surviving to fly south. soar past the ceiling under favorable conditions (mild
winters, abundant food) causing a population
A A s h o r(fbca)gueh anldmmings @ § explosion. Inevitably, deaths drop numbers below the
tundra area may trigger an emigration of snowy carrying capacity when individuals cannot find
owls that prey on the lemmings. This resources needed to survive.

phenomenon occurred periodically on the Arctic
Coastal Plain of Alaska. Between 1986 and 1991, = POPULATION CRASHES. Populations of herbivores

biologists estimated that the snowy owl (plant-eating animals) such as deer and caribou may
population varied from zero to approximately crash precipitously if they exceed carrying capacity.
4,000 owls in response to changing populations This is because they can damage or kill their plant
of lemmings. food sources through heavy browsing or grazing. The

heavily -browsed lichens and shrubs can take yearsto
The relationship between predator and prey species recover. Herbivore populations that have crashed are
is important to understanding population dynamics limited while their food supplies recover. In this
of wildlife. Although predators are often the major situation, the animals actually reduce the carrying
factor limiting growth of a prey population, prey  capacity of their habitat temporarily.
populations (as illustrated by the lemmings) can also
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Limiting Factors TRACKING WILDLIFE POPULATIONS

Something that keeps a population of animals from One of the main jobs of wildlife man agers in Alaska
increasing is called a limiting factor. For wildlife it is to track the ups and downs of wildlife populations
could be a shortage of food, water, shelter, or space.Or and to determine the causes. They do so because
it could be diseases, predation, climatic Alaska wildlife is managed on the principle of
conditions, pollution, hunting, poaching, and sustaining human uses of wildlife into the future.
accidents that affect either the number of births, the Rises or drops can indicate a chang in the health of

number of deaths, or both. a population, its habitat, and other members of its
food chain
Limiting factors in a habitat affect its carrying capacity.
A For exampl e, the av aiHELRINGACTIONY. Sedods populatibnichanges may calivs e i -
a limiting factor for moose. More moose cows for human intervention - changes in harvest
have twins (versus single calves) that survive their regulations, habitat protection, and/or habitat
first winter in areas where willows are abundant. enhancement. Wildlife managers work to maintain
healthy populations that permit a variety of human
A Anot her | i mit i ndepth ac tusesofvildife. moose i s snow
More moose die during a winter when deep snow
covers willow shrubs for a long time. PEOPLE CARE.Many Alaskans and visitors hunt,
trap, photograph, or view our wildlife. People who
A The depth of snow a ldspendeah farentals Heconmeecorecdrned wiey o f
moose to avoid predators. Thus, a winter with populations change. Wildlif e managers allow
deep or long lasting snow will lower the carrying harvests of populations (hunting and trapping) when the
capacity of an area(and the moose population) predicted rate of reproduction is high enough to
compared to winters when the snow is shallower replace the animals harvested.

or less persistent.

TAILOR PLAN TO SITUATION. In Alaska, certain
A healthy wildlife population fluctuates from year to  year populations of geese are high (Canada geese in
as limiting factors and the carrying capacity of the Anchoragg while other populations remain low
habitat change. Some animal specis have awider (Emperor geese on the Yuk&umskokwim Delta)
range of tolerance - they eat a variety of food and can Management plans for these populations must be
diversify when one food is in short supply, for designed differently, for different results.
example. The populations of these species tendto

stabilize at a <certain WORRSAGME LOWSVAND HIEHS. oMidifeemanagessp e c i e
populations fluctuate widely. worry that small populations of wildlife may become

extinct. If populations are small or have declined to
Population Cycles low numbers, people may need to make special

efforts to help them increase or recover.
Certain species display cyclic patterns of growth and
decline. Lynx and snowshoe hare populations in Wildlife managers are also concerned about large
Alaska and elsewhere are a classic example of apopulations for the overall health of the pop ulation
predator/prey/plant cycle. (see followingd P r e dPartedya@t (avoiding crashesand impacts on the health of the
Sheet and t hePrepRredicamanttiBectianR) exabystern and human health.
Among the larger mammals, moose and wolves also
go through peaks and troughs of abundance,
with each speci esdgendpnognul ati on si ze
the other.
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How Are Populations Counted?

Wildlife managers study populations of animalsather than
individual animals) to keep track of changes in animal
abundance.
(1) Wildlife biologists must determine population
boundaries in order to know which animals are
part of the same population before they can study
how populations change. They also need to know
the best time of year to see and count all the
animals.

(2) Then they need to count the animals within those
boundaries, repeating their counts over years to
detect changes and trends.

Determining population boundaries. The first
guestion - which animals are part of the same
population? - involves finding out which animals live and
raise their young in the same area year after year.This can
be difficult because some Alaska wildlife species
move over long distances and gather in groups only
briefly. Biologists try to make accurate counts of all
animals in a population, but they are not always able
to do so.

Caribou for example. Herds may spread out over
tens of thousands of square miles during winter.
Where does one caribou population end and another
begin? Fortunately for biologists, caribou herds
gather into separate areas after calving. Biologists
can censugcount each animadt this time of year.

ﬁ,v ALASKAGS WI LDLI FE R@R THE FUTUR21

Ty -

Counting the animals.Not all wildlife sp ecies come
together in groups at certain times of year. Many
animals are hard to see during a survey. A moose in
a dense stand of spruce trees may be impossible to
spot even from an airplane. Because it is often
difficult to census all animals in a wil dlife population,
biologists often choose a smaller area within the
whole and count that portion of the population (a
sample.

From sample to whole.From that sample, they
estimate the size of the total population. They
multiply the results by the nu mber of samesize areas

in the whole habitat. (For example, if they just counted
onetenth of the habitat, they multiply their census number by
10 to get an estimate of the entire populatidile this is

a simplification of the process wildlife biol ogists use

to determine population, it illustrates the general
concept.

Many variances are included in an actual census,
sometimes involving complex equations.



POPULATION EXPLOSIONS

Linear or Exponential Growth?

EXAMPLE: Studens. If a population were to increase
linearally, it would grow at a constant rate. For

example, if your class size increased at the linear rateof 2
students per year, at the end of 5 years, therewould

be 2 times 5, or 10 new students.

If, however, the number of students in your classroom
increased exponentially, each year there could be
two new students for each existing student. A class
of 25 students would add 50 new students the first
year. In the second year the 25 original and 50 new
students (75 total) would increase by 150 new
students. Those 225 students would grow to 675 and
then to 2025 by the fifth year. Exponential growth
occurs at an increasing rate through time.

Potential Rates
Most animal populations grow at an exponential rate
becaus each female has thepotential to give birth to
more than one offspring in each generation. Thus, the
number of females ultimately determines how fast the
population can grow.

EXAMPLE: Ptarmigan. A pair could nest and raise 6
chicks in one year. The nextyear, if half of the chicks
were female and all survived, the 3 chicks and the
original female would each raise 6 chicks, 3 of which
would be female who would, in turn, each raise 6 chicks.

Actual Rates

The larger the population is, the faster it grows. The
faster it grows, the larger the population becomes.
Although all animal populations have the potential
to grow at an exponential rate, the actual growth

rate for each species varies because each has|p

different pattern o f births. The pattern or rate of births

is influenced by:

(1) the time between generations

(2) the length of gestation (pregnancy)

(3) the number of young born each time a female
gives birth

(4) the age at which a female first gives birth

(5) the average reproductive life of females.

A F e rbackee voles@rdduce 4- 8 young
up to 6 times each year and give birth to their
first young at 3 - 6 weeks of age. In one year, one
female red-backed vole can give birth to 24- 48
young. ldtbfeokeds a

A Il n contrast,
every 2 years and begin breeding at 6 to 12 years
old.

Factor in Deaths

In reality, animal populations do not grow as rapidly as
their reproductive rate would predict because
deaths occur. The size of a population at any point is a
result of both births and deaths.

humpbf@ck

At the end of two years,
assuming no deaths occurred For example, a biologist
the original population é P surveys a moose
of 2 would have grown to 8 Total né,//'? 8 32 128 512 2,048 population each winter.
32. After 3 years there o’ The change in the size of
would be 128, in 5 years the population from one
there would be 2,048, G winter to the nextis a
and after 9 years this SYung  ZZe | 8 24 % 38 ASE | oqult of both the
imaginary ptarmigan number of calves that
population would have Y were born into the
grown to include over a Pair mm,q,ﬁé{% 2 8 32 128 512 population and the
million birds. - number of adults and

1year 2year 3year 4year 5year young that died.
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PREDATOR-PREY

Predators often limit the population growth of the animals they eat. Prey
populati ons, in turn, limit the size of predator populations if they are the
only source of food available. If the prey animals eat plants, then plants
also can affect this relationship.

Al askads best example of a pgredator
prey-plant relationship is the cycle P s '

-
/ i’ m_l:_" ‘."' (.‘
of lynx and snowshoe hare SRR , j_
populations. j’ F‘:{" _ Nad
— - _ﬁ:;j.f,- ‘-."*::‘- ~ ‘\.&g—

Snowshoe Hare Explosions smmm— HARE POPULATION
Snowshoe hares prefer early,, o LYNX POPULATION
successional stages of forests(seeg
Al askads For ¢sTheyZ| &Wi Jadl i f e
need branches of willow, birch, and &

. o<
aspen at heights they can reach
Hares r eproduce ol i KX
multiply rapidly.

As their population increases, they 0 7 14 21 28

begin to destroy the plants they eat. YEAR

In defense, gnawed willow and birch

produce chemicals that either taste bad or affect population will continue to rise until snowshoe

the hareds abil it ybeimgabledoi gharedcrashood. Wit hout

eat their favorite foods and consuming all

others, many hares starve. Others may become The peak in the lynx population is usually a year

diseased. Their oncehigh population drops behind the peak of snowshoe hares. Lynx can

(0crashesd) t o -ayedsow | e \sgport thentsdivesnand?their kittens on the still
relatively abundant hares for an extra year or two,

Without the pressure of browsing hares, the whi ch adds to the har g

vegetation recovers. But it takes 3- 5 years before hares become scarce, the lynx population crashes.

snowshoe hares will have enough food to

increase again. Predictable Cycles
The cycle of population explosion and crash in
Lynx is Right Behind this predator -prey-plant-food chain may take 8 -14

And whatodéds happeni ng tyearstbatas usuglp XX? 11llygarsxThisayaic
uniquely adapted to prey on snowshoe hares, their  pattern, recorded for more than 200 years, occurs
main food source. As hare numbers increase, more across most of northern North America with
lynx kittens are born and survive. The lynx remarkable regularity.
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HERMIT CRAB CHALLENGE

Hermit crabs are found in shallow tidepools along
parts of Al askads

highly visible habitat need. They use empty snail

shells asshelter to protect their soft lower bodies.

They live in the abandoned shells of snails and

rarely |l eave these
HABITAT: If you are able to take an intertidal field trip,
you and your students will likely spot hermit  crabs in
tidepools or shallow, rocky intertidal
can easily observe how hermit crabs use their

shells for shelter.

BEHAVIOR: Hermit crabs move slowly pulling
themselves and their shell around, then

quickly withdraw their legs and upper
body into the shell if they sense
danger.

ADAPTATIONS: Through
evolution, hermit crabs
have become physcally

O0borr omrerdbde th predat®n or injury and will

areas. You

adapted and dependent on the use of the shells.
C 0 a s tUhlike rotker crustaeeans) iwhich are antored witha
hard coverings over their entire body, the abdomen of
hermit crabs is soft and shaped to fit the coiled and
tapering snail shells. A hermit c rab without a shell is

v e

likely
survive only a short time.

LI FE6GS CHALLENGE: It is|fcriti

find new shells. Like other living things, they grow
during their lifetime, and need to find bigger sh ells
periodically. Finding exactly the right size of empty
shell may not be easy for growing hermit crabs. If
the right size shell is not available, then the crab
may die.

LIMIT TO SURVIVAL:

The number of suitable
shells is a limiting
factor. It limits the
number of crabs that
survive in a population.

24
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CARRYING CAPACITY

Carrying capacity may be defined as the number of plants or animals of a
given species that an area ¢ land or water can support. It is the largest
population a unit of habitat can support on a year-round basis, or during

the most critical period for the species.

Carrying capacity for many
species constantly changes,
both seasonally and from year to
year. Yearly variations may

be caused by natural
disasters, changes in

rainfall and
temperature patterns,
or human

interventions. Many
populations of living
things fluctuate
naturally around some
level. Carrying capacity
affects that level.

A popul ation may be beloygseg/ing capacity, such
as in the spring follo --;’~ '-.- winter, or
tem orarlly ahpvelt The™eftersite t|on inevitably

resuls§i<a decline of t pdpulatiel by deaths
through sl |grat9m. 3 ‘4 - lowered
reproducti nt[[ ”[ ue~ N carrylng
capacny il LA ,' P

3 ikl".. = = (S
Blae Bea 7 (y'- i

Black bear- habltat l’mﬂxé DL t ons: Especially
through the infliences of shef iter, f d Sl p’ﬁ/ and

the social tolerances orterr nl ohithe nlmal
A Sh \Ae 6 é}” \factor
Blackbeaxﬁ‘cj ; u .»ur each

A When food supplies are reduced, competitio
becomes more intense. Some adult
might temporarily move to seldom -u
portions of their home ranges, sometim
many miles away. Most bears, however,
live on what food is available in their a
These individuals may become thin
occasionally starve, or in the case of yg
bears, be killed or forced from the area by n
aggressive adults.

Through thes e

population remains within the carrying capacity

the habitat.

other and brow
bears. Adult be
run adolesce
bears out of t
area or occasion
kill them. The
young bears my
keep moving un
they find an are
vacated by t
death of an adult.
they do not find g
area for themselvi
eventually they wi
die.

oadj ust men
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Projoct Canbou
Age

Grades 6 - 12
Subjects

Sciance, Mathamatics, Vocational
Agriculture. Social Stutkes

Skills

Analysis, compJtation (calculatng
percentages), evaluion

Duration

Two 45-minute pariods

Group sixe

Any

Sefting

Incoors

Materlals

+ Paper and percils

« Condiion reproduction and

maragement cards (ohotocopy maslers

on page 69 1o 72)

* Dice: one por student

Checks and balances
{Adapted from Project WILD Activity Gulds)

Objectives
Students will be able to:
1. Evaluate hypothetical wildlife management decisions.

2. Identdy at least four factors that can affect the size of a wildlife
population,

Method

Students become managers of a herd of animals in a paper-and-pencil
and discussion-based game.

Background

Wildlife managers attempt to maintain heallhy populations of wild animals,
while factors—botn avoidable and unavoidable affect the populations.
Some of these factors are loss of habitat, weather conditions, pollution of
food and water sources, development of other natural resources,
poaching and recreation pressures. Many people are unaware of how
such pressures can affect wildlife.

In Canada, provincial and territorial wildlife agencies manage wilclife
populations within their respective boundaries. The Canadian Wildlife
Service, under Environment Canada, is respansible for some policies and
programs affecting migratory species of animals (principally birds), as well
as the import and export of animals and animal products, inter-provincial
transportation of all species, and additional wildlife-related raspansibilities.

Wildlife management is based on the best scientific and technical
knowledge available. Such knowledge is growing: however, it is still
limited and is continually affected by changes in the complex relalionships
batween wildlife, human beings, and their shared environments.

In a sense. everyone shares responsibllity for wildlife management.
Although there are legally responsible agencies, their work requires the
thoughtful and informed co-operation of citizens. There are frequently
differences of opinion about the most appropriate policies and programs
affecting wildlife. Individual citizens, private conservation groups, private
industry, community groups and cthers all make important contrioutions to
the overall conssrvation and protection of wilclife and its habitat.

In the Yukon, caribou are managed by the Yukon Department of
Renewable Resources. There are 24 caribou herds in the Yukon. Three of
the herds (Porcupine, Nelchina/Mentasta and 40 Mile) are barren-land
caribou; the rest are woodland caribou. Barren-land caribou are smaller
than their woodland cousins and engage in long-distance migrations
between their calving and wintering grounds.
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An Educator’'s Guide to the Wild Caribeu of North America

Two herds that have received & lot of altention are the Porcupine and
Alshihlk herds. The Porcupine is a barren-ground herd, and the Aishihik is
a woodland caribou herd. U.S. interest in oil and gas developmenlt in the
heart of the calving area for the Porcupine Caribou Herd, has spawned a
public oulcry. Predator confrol has been used as a management strategy
10 offsel the rapid decline of the Aishihik herd.

The major purpose of this activity is for students hypothetically to assume
the role of wildlife managers in a game situation and thus gain insight into
some of the complex variables thal influence stewardship of the wildlife
resource.

Procedure

1. Each student is the manager of a caribou population. The carrying
capacity of the habital is 100 animals. The point of the activity is to end
up with a viable population after nine rounds, representing nine years.
If at any time the student's population of caribou reaches less than 10
or more than 200 individual animals, that student no longer has a ;
viable herd and observes tha other students until the conclusion of the |
&ctivity.

2. Each student has a starting population of 100 animals. The cards are
separaled inlo lhree decks totalling 36 cards: a condition deck (18
cards), a reproduction deck (9 cards), and a management deck (8
cards). Shuffie the cards within each deck. Explain that cards will be I
drawn in the following sequence: condition card, reproduclion card, l
condition card, management card. This sequence of draw will be i
repeated. each repetition representing an annual cycle. (The students
may think of each draw as represanting a different season, e.g..
autumn, winter, spring, summer.) As each card is drawn, it is read
aloud to the entire class. Each student then rolls his or her die and
follows the instructions on the card to determine his or her herd
population's new size. Some computations will result in fractions;
numbers may be rounded to the nearest whole.

Note: Students may object to the use of dice Lo delermine the impact !
of decisions madsa for wildlife management purposes. Their concerns :
are appropriate; wildiife management is based on more than the i
chance elements reflected in the use of dice. However, chance has an |
impact on caribou as well, as in the case of weather conditions in a !
given year. Encourage the students lo discuss and consider what is ‘
realistic and what is unrealistic about the impact of dice in this aclivily,

and 1o recognize that wildlife managament is far more complex than

can be represented through this activity.

3. Wrap up the activity with a class discussion. Include topics such as:

* The apparent impacts of the condition, reproduction and management
cards.

* The benefits and disadvantages of the management decisions made.

67
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Praect Caribou

+ Qutcomes of the different management strategies used by diffarent
students. (Ask students to discuss how they might manags their herds
differently given a second chance.)

» Realistic and unrealistic aspects of the activity.

+ Examples of ways in which habitat can be improved in the short and
long term.

+ The necessily, benefils and disadvantages of human management of
wildlife populations for both people and animals.

Varlations

1. Add a monetary aspect 1o the activity. For example, students allowing
hunting might have more revenue available for projects lixe habitat
enhancement based on income from sale of hunting licences.
Expenses might include salaries of wildiite managers, funds for
research, feeding animals in severa conditions, relocation, etc.

2. After using the given cards once, students may want to expenment
with changing some of the parameters on the supplied cards or
making additional cards. Sludenls may also want to make additional
complete sets of cards for use by small groups or individual students.

Extensions

1. Have the students do a research project on the management of a
specific caribou herd, such as the Porcupine or Southern Lakes herds.

2. Invite a wildlife manager from a local government to talk to the class
about wildlife management.

Evaluation
Discuss with students:

1. Four faclors that can affect the size of a wildlifs populalian.

2. The idea lhal wildlife management may invoive more management of
people than of wilclife.




An Educator’s Guada 10 the Wild Caribbou of Norlh Amorica

Reproduction Cards

Reproduction card: excellent year

This has been an excellent reproduction year.
Increase your herd by (100/your current population
size) times five times your roll, if your population 1s
over 50 individuals. if your population is between 50
and 10, incraase your population by the number
equal to lhree times your roll. If your population is
under 10, you may not reproduce.

Reproduction card: average year

This has been an average reproduclion year.
Increase your herd by (100/your current population
size) times three times your roll, if your current
population is over 50 individuals. If your population is
between 50 and 10. increase your population by the

Repraduction card: excellent year

This has bean an axcellent reproduction year.
Increase your herd by (100/your current population
size) limes five imes your roll, if your population is
over 50 individuals. If your populgtion is belween 50
and 10, increase your population by the number
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Proect Caribou

....................................................

Condition cards
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HABITAT LOSS CARD

The building of a new mining town has occurred,
destroying critical habitat. Decrease herd size by the
number five times your roll

HABITAT LOSS CARD

Qil and gas development of calving grounds has
destroyed critical habitat. Decrease herd size by the

WEATHER CARD

A cold, wet calving season has had a serious
negative impact on the survival of the herd. Decrease

your herd by the percentage equal to five times your number fiva times your roll.
roll.
WEATHER CARD HABITAT DEGRADATION CARD

Swollen rivers caused by terrential rain have had a
negative impact on the survival of the herd. Decrease
your herd by the percentage equal to five times your
roll.

An increase in logging roads has occurred,
damaging critical habitat. Decrease herd by the
number equal to three times your roll.

HABITAT DEGRADATION CARD

Aircralt have tegun flying over the herd's calving
grounds. Decrease herd by the number equal to
three times your roll.

WEATHER CARD

1
i A mild winter with littie snow has had a dramalic

E positive impact on the survival of the herd. Increase
' your herd by the percentage equal to five times your
1 roll.

HABITAT DEGRADATION CARD

Construction of a pipeline has occurred, damaging
critical habitat, Decrease herd by the number equal
to three times your roll.

WEATHER CARD

A dry summer has lessened insact harassment and
had a positive impact on the herd. Increase your
herd by the percenlage equal lo five limes your roll,
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HABITAT DEGRADATION CARD

HABITAT LOSS CARD

Oil and gas exploration has occurred, resulting in a
loss of critical habitat, Decrease herd by the number
egual 1o three times your roll.

i

! Mineral exploration has occurred, damaging critical
i habilal. Decrease herd by the number equal to three
E times your roll.

PREDATOR CARD

An increase in the wali population has occurred,
affecting the herd size. Decrease herd size by the

HABITAT LOSS CARD

A forest fire has resulted in a loss of critical habitat.
Decrease herd by the number equal to three times

your roll. percentage equal to your roll.

HABITAYT LOSS CARD DISEASE CARD

A hydroelectric power development has resulted in & Disease has struck the herd. Decrease herd by the
loss of critical habitat. Decrease herd by the number percentage equal to your roll.

equal to three times your roll.

HABITAT LOSS CARD POACHING CARD

Poaching, illegal killing of animals, has reduced the
size of the herd. Decrease herd by the number equal
to two times your roll.

Increased lraffic along a traditional migration roule
has resulted in a loss of critical habitat. Decrease
herd by the number equal to three times your roll.

T - -y

HABITAT LOSS CARD

Clearcut logging has resulted in a loss of critical
hatitat. Decrease herd by the number equal to three
times your roll.
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Project Caribou

-

Management cards

HABITAT IMPROVEMENT CARD
Qil and gas exploration have been stopped in the

herd's calving grounds, improving critical habitat.
Increase herd by five times your roll.

HABITAT RESTORATION CARD

A national park has been created in the herd's
calving grounds. Increase herd by the percentage
equal to five times your roll.

HABITAT ALTERATION CARD

A small forest fire has occurred, altering critical
habitat. Increase or decrease herd (students dacide
which before rolling the die) by the percenlage equal
1o two timas your roll.

oy -

RESEARCH CARD

A long-term study in vegetation mapping hes been
successfully accomplished. Increase or decrease
herd (students decide which befora rolling the die)
by two times your roll.

EDUCATION CARD

Project Wild and other education activitiss have led
to increased understanding of wildlife and habitat.
Increase or decrease herd (students decide which
before rolling the die) by the percentage equal to two
limes your roll.

"

-

LAW ENFORCEMENT CARD

More conservation otficers and law enforcement
activities have protecled lhe herd againsi illegal
actions like poaching. Increase herd by the
percentage equal to two times your roll,

HABITAT ACQUISITION CARD

Habitat acquisition has increased the area of
available and suilable habital. Increase the herd by
five times your roll.

HUNTING CARD

A request for a hunting season has been made. Do
you wish 1o allow hunting in your area? If yes,
decrease your herd by the percentage equal to five
times your roll. If no, record no changs in the size of
your herd

PREDATOR CONTROL

An aerial wolf kill has been requesled lo combal Lthe
recant and rapid decline of the caricou herd
population. Do you wish to allow predator control in
your area? If yes, increase your herd by the
percentage egual to five times your roll. If no, record
no change in the size of your herd.
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Biodiversity threat. Invasions of non-native speciesare
a global problem. In fact, such invasions are
considered to be one of the greatest threats to
biodiversity the earth faces today, second only to
habitat loss. Invasions also present subsantial
economic costs.

Threatto Alaska. Al as kads
helped to keep invasive species from becoming as
extensive a problem as in many other parts of the
U.S. However, invasive species are entering newhabitat
i n Al as ka, saoodysterAd ares ktasld
Preventing invasives from spreading is far more cost
effective than trying to eradicate them once they have
become established.

Ani mal i nvader s
vulnerabl e native species through predation,
grazing, competition, habitat alteration and
transport of diseases.

Pl ant invaders can
wildlife, the hydrologic cycle, the fire regime,
nutrient cycling, and energy budgets.

exatin species can thus affect thefunctioning
of whole ecosystems!

ca

Ships <carry C

waters and on their hulls.
Humans travel

unknown hitchhikers on shoes, clothing, in

suitcases, cars, equipment, etc.

aquat.i
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extensi

People introduce them
purposes such as for food (e.g. garlic mustard),
sport (e.g. pike in southcentral Alaska), in
gardening and landscaping (e.g. bird vetch and
purple lo ose strife), or by dumping aquaria and
releasing pets in the wild (e.g. goldfish, starlings,
Eurasian milfoil).

o

=4

gsmd) [re/hamact
A non-indigenous invasive species is a species
that is non-native to the local ecosystem and whose
introduction ca uses or is likely to cause economic or
environmental harm or harm to human health.

Non-indigenous invasive species can be plants,
animals, and other organisms (e.g., microbes).
Human actions are the primary means of invasive
species introductions.

Other confusing terms. Other terms you may hear are
ointroducedbti veddnonoexot co

fheseGefmtiéséibe gpécks thld fiabe p&ehid to Bef

problems, but they are not necessarily invasive.

ONOXIOUS wee ar e
been determined to directly injure crops, other
useful plants, livestock, poultry, other interests of
agriculture, (including irrigation or navigation), the

fish or wildlife resources of the United States or the

public health.
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A | t s dudidneveo/highr epr o available food, leaving none for the other species

A It has some strategy thabdegpendanitves it a compet.
advantage over native species. A alter the frequency o

A I't no |l onger has the (p.g eaisetmone fresdecdusedhey aaficee s t
kept it in check in its native location. adapted).

Disturbance: A disturbed area (e.g., one that has been Introduced Northern Pike consume and displace
burned, flooded, or is next to a road or trail) is often ~ salmon and trout. Northern Pike are native to Alaska
vulnerable to invaders because invading species north of the Alaska Range. However, they have been

can be faster at colonizing, or adapting to the newly introduced in Southcentral Alaska, most likely by

disturbed environment than native species. well -intentioned sport fishers who recognized Pike

to be an excellent sport fish. Pike first appeared in
Introduced species have made The Great the Susitna drainage in the 1950s. By the late 1990s,
Escape : they had completely wiped out the once healthy trout
limiting factors for the introduced species are grealy and sal mon popul ations in

reduced. That is, there may be no competitors, and streams. Other native fish species have been
predators, grazers and parasites. For example, the misplaced as well.
possum escaped from Australia into New Zealand,

where it has only 14 species of macroparasites Introduced Pike have been very successful and have
compared with 76 in Australia. As a result, its  had large negative impacts because their native
population densities are 10 times greater in New  habitatisvery si mi | ar to the habit:e
Zealand forests. been introduced. An important difference though,

is that the new habitats originally supported mainly
Vacant niches exist: When a biological community,  salmon. Introduced Pike reproduce quickly and their
such as a young or disturbed one, contdns only  food demands are huge. They tend to consume all of
a small number of species (low species richness), the available food in their new habitat - they even
it is possible that there are habitats within the  eat each other. Often within five to ten years after
community that are essentially not being used, Pike are introduced to a lake, they are the only fish
and/or some ecosystem roles are left to fill. In this  species left, and due to limited food resources, they
situation, an introduced species can eadly move in  are too small to interest sport anglers.
and succeed.

The loss of native species to a drainage and/or

lake can be both ecologically and economically

detrimental. Native fish like Rainbow Trout are

highly prized sport fish, and their loss has important

i mpacts to Alaskads sport

not only are important as a sport and commercial
Invaders have potential to change the ecosystem fishing species, but their spawned out carcasses

when they provide valuable food and marine -derived nutrients

A differ substantially fi6theWatbréhed When s8liuk safiriored® notreturd h e w
they get or use resources (e.g. water, food). to a drainage because Pike have eaten all of the

A a | ucere of theffoed wett of the invaded juveniles, all of the organisms in the watershed are

area (e.g. more efficiently and expeditiously eat
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negatively affected, including invertebrates, other
fish, mammals like bears, and birds.

Fish farm escapees may introduce diseases

Atlantic Salmon (Salmo salgrhave made their way

i nt o Al as kesdyseschpingirennfishviaartsin
British Columbia and Washington. Biologists are
concerned that the introduced fish could compete
with native fish for resources and introduce diseases and
parasites not currently present.

Japanese Knotweed displaces Important

wetland plants

Japanese Knotweed Polygonum cuspidatuin is currently
spreading in Southeast communities including Sitka and
Juneau. Once it spreads along stream banks, ithas
potential to displace native plants that stabilize stream
banks, prevent erosion, and provide a source of woody
debris and other litter that is food and shelter for
fish and aquatic insects. In this manner, the invasion
of Japanese Knotweed can have fareaching effects
on the local ecosystem.

Reed Canary Grass chokes streams

Reed Canary Grass Phalarus arundinacgais an invader
of wetlands and small streams. It grows vigorously,
forming dense stands of tall grass, which can choke
out native vegetation and slow or stop stream flow.

66

Introduced pathogens are killing amphibians

Introduced diseases, parasites and fungi are thought
to be one potential reason for the observed Wood
Frog malformations in Alaska, as well as worldwide
amphibian declines. One vector for this introduction
is the release of aquaria pets such as frog and
amphibians that harbor diseases. Also, when people
collect tadpoles, place them in an aquarium with
other pets, and then release the frogs back into
the wild, diseases and pathogenic fungi from the
aquarium are potentially released with the frogs.
These pathogens are then spread through the waterto
other frogs and tadpoles in the population.



I Color

Tundra organisms use color to increasathabsorption or to hide

from predators.

Dark colors absorb solar energy, and light colors
reflect it. One would expect that, to take advantage of
summer sunlight, organisms living in cold tundra
environments would be darker than organisms living in
warmer environments. However, dark objects also radiate
and lose heat more rapidly than do light objects,
therefore during winter, some organisms reduce heat
loss with white coloration.

Many of the tundrads
blue because these clors absorb more heat thando
white or light yellow. Indeed, the percentage of dark-
colored flowers is greater in the tundra than in warmer
environments. Certain tundra insects, active in the
summer, are darker than related speciesoccurring
in warmer habi tats.

The value of a dark color can be increased by an

S U m ridese tunda platts o

Some predators also use color to their advantage.
Weasels and arctic fo)es change color seasonally, and
that helps them sneak up on their prey. Polar bears
that den in winter in the coastal areas of the arctic
tundra are white year-round because they rely on
camouflage for surprise as they hunt on the sea ice.

have blue or purple
flowers than do plants
in warmer
environments because
these colors absorb
more solar energy.

organi smds behavior. For
bask in the sun with their dark wings spread wide to
absorb heat.

Surprisingly, the light coloration of yellow arctic

poppies and other flowers is also an adaptation to the ..

cold environment. The flowers of these plants are

butterf]l

Most tundra insects are
darker than related insects
in warmer environments.

heliotropic; they turn to face the sun. The shapes of
the light-colored petals reflect sunlight toward the
flower center where the seeds are produced. Several
kinds of insects bask in the centers of these heliotrophic
flowers and benefit from the focused solar heat.

For survival, sometime protection or hunting success is
more important than heat absorption. Many arctic
animals change colors seasonally to use the
advantage of camouflage throughout the year. White fur
and feathers hide animals in the snow. White

A

coloration helps collared lemmings, ptarmigan, and
snow buntings escape their predators.

40

Many warmblooded animals that &vin tundra have white fur or
feathers during winter for camoufiage and to reduce heat loss.
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Tundra Adaptation Cards

Desert Jackrabbit
Desert

Snowshoe Hare
Tundra

Crossbill
Spruce Forest

Brant Goose
Tundra

Honeybee
Forest, Desert

Bumblebee
Tundra

Trumpet Flower
Tropical Forest

Cottongrass
Tundra

@‘ ALASKAGS TUNDRA20Q1 WI LDLI FE
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Tundra Adaptation Cards

This mammal has long, dense fur. It has
fairly short ears. It turns white in winter.

This mammal has short fur. It has very
large ears. It loses a lot of heat
through these ears, even on warm
days. It stays light brown in color
throughout the year.

This bird feeds mainly on grasses and
sedges. Its large webbed feet allow it to
walk across wet ground and swim on
ponds and lakes.

This bird has a specially shaped bill
that helps it take seeds out of the
cones of spruce trees. It has long
narrow toes that can hold onto small
branches.

This large insect is covered by soft
velvet fur. This fur traps heat made by
contractions of the muscles of the
insect.

The body of this small insect is
covered by a thin coat of fine hairs.

This plant depends on the wind to carry
its pollen.

This plant depends upon
hummingbirds to carry its pollen.

124
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Tundra Adaptation Cards

Ocean

Mountain Goat
Alpine Tundra

Antelope
Ground Squirrel
Desert

Arctic Ground
Squirrel
Tundra

Water Buffalo
Tropical Grasslands

Muskox
Tundra

Philodendron
Tropical Forest

Heather
Tundra

@: ALASKAGS TUNDRA20Q1 WI LDLI FE
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Tundra Adaptation Cards

This mammal has long, white fur. It has
sharp hooves that are sof in the center.
These help it get firm footholds on
steep slopes and cliffs.

This mammal has a thick layer of fat,
which keeps it warm even at very cold
temperatures. Its body is long and
round. It has no outer ears. Its fore and
hind limbs are short and flattened. It
cannot move quickly on land.

This 8- to 13-inch long (20- to 32.5
centimeter) mammal has thick fur. It
may weigh 35 ounces (1000 grams). In
winter, it has a thick layer of fat
underneath its fur coat. It can hibernate
for severd months. During hibernation,
it lives off the energy and water in its
stored fat, SO
drink. It digs underground burrows.

it d

This 6-inch (15 centimeter) long
mammal has short fur and a fairly long
tail. It weighs about 3.15 ounces (90
grams). It must eat food throughout the
year, but it can survive for weeks without
drinking any water. It can be active at
temperatures up to 107° F (41° C)

0 e sntholit geteng dioot hot. & adigs O r

underground burrows.

The long, soft fur of this animal is
sometimes 24 inches (61 centimeter)
long. This long fur nearly hides the
short legs, short tail, and short ears of
this large animal. This animal has
hooves and large horns.

This animal has short hair and a long
tail. It is a large animal with wide
hooves. It has large horns on its head.

This plant grows just a few inches tall. Its

small, white flowers are shaped like bells.
This shape helps the
and shelters their seedmaking parts from
wind. Its leaves are small and thick. The
leaves are covered with a waxy coating
that prevents them from drying in the
wind.

This plant grows quite tall. Its large

M tiéafed poift HEvNWard Bnll Havehsmalt
narrow tips. This shape helps water run off
the leaf.
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Tundra Ada

ntation Cards

Deer Caribou
Forest Tundra
Sharp—tai]ed e
Grouse .. Ptarmigan
Prairie Tundra

-~

Kit Fo

P S
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2 e

Arctic Fox

Desert Tundra

Tree Duck e e e g et ‘ King Eider

Tropical Forest < ‘ Tundra
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Tundra Adaptation Cards

This mammal has large hooves that
help support its weight on wet, soggy
ground and crusty snow. It has a thick
outer coat of hollow guard hairs. It can
use its large hooves as shovels to paw
through snow to uncover plants to eat.

This mammal has small hooves and
long muscular legs. These traits allow it
to run quickly, make sharp turns, and leap
over obstacles.

This bird has feathers on its feet and
legs. These feathers keep its feet
warm and act like a pair of
snowshoes in winter. This bird turns
white in winter.

This birdds dnretevalk ar €
on top of snow unless the snow is very
crusted. This bird stays the same color
throughout the year.

This small animal has long, warm fur.
It turns white in winter. It has short
ears. It weighs 7 to 15 pounds (3.18
6.18 kilograms).

This small animal has short fur. It is light
brown all year round. It has large ears. It
weighs 3 to 6 pounds (1.362.7 kilograms).

This bird has a thick layer of soft

This bird has long legs and large webbed

feathers called o0down. feetWith @awslfer pefching on tree
traps air and allows this bird to stay branches.
warm even in icy cold water.
128 ALASKAGS T WNDLRE2081 @
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Tundra Ada

ntation Cards

Kangaroo Rat

Collared Lemming

Desert Tundra
Great Horned Owl Snowy Owl
Forest Tundra

Winter Wren
Forest

Bairdos
Tundra

Evening Primrose
Desert

Arctic Poppy
Tundra

@; ALASKAGS TUNDRA20Q1 WI LDLI FE
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Tundra Adaptation Cards

This small mammal has thick fur. It has

a short tail, small ears, and short legs.
Each winter this mammal grows large

claws on its front toes. These claws helpit
dig tunnels through snow. It turns

white in winter.

This small mammal has short fur. It has
long ears, a long tail, and long legs. It
stays a light tan color year-round. It
stays underground during the day and is
active at night.

This large white bird feeds on small
mammals. It nests on the ground.

This large brown bird feeds on small
mammals. It uses nests in trees that
hawks and other birds no longer use.

This small bird has long wings and a

small body. Itis able to fly thousands
of miles each year. It eats insects.

This small bird has short wings. It flies
well, but only for short distances. It
feeds on insects.

This plant has large flowers that turn so
they always face the sun. The yellow
petals reflect light toward the center of
the flower. This helps warm the parts of
the flower that form its seeds.

This plant has white flowers that bloom
only at night.
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2. About Skulls

When investigating skulls more closely, it becomes clear how slaitire
used for mammal classification. Many interesting and unusual relationships
between animals are revealed by their skulls. Skulls also give clues about
how the animal is adapted for survival in its environment and indicate how
these adaptations mayave led to the evolution of different species.

Teeth Teeth tell us whether an animal isanivore (meat eaterherbivore (plant
eater) oromnivore (both meat and plant eater). Some interestaajures
for each of these groups include:

Carnivore teeth  camivore teeth are specialized for tearing and shearing. They have three
primary types of teeth for three different functions.

The incisors (front teeth) are relatively small and less developed than the
canines ad are used for grooming and fine nipping of tender foods.

The canines(cuspids or eye teeth) are sharp and long for piercing and
holding prey.

The cheek teeth(premolars and molars) are sharp for tearing and cutting.
Cheek teeth exhibit the greatest amooispecialization, indicating what
the animal eats.

In carnivores, some of the upper premolars overlap with the lower teeth, an
are known as thearnassial teeth Carnassials act like shearing scissors.

orbit (eye socket)

sagittal crest
(ridge)

cranium
(brain case)

' o= -~ zygomatic arch
premolars — \carnassials

incisors
canine

coronoid process

" mandibular condyle
Wo - — (jaw joint)
(Canis lupis) mandible

(lower jaw)



Cats (family Felidae), such as the lynx, have the shactpasassialsthat are
specialized entaly for shearing meat. Canids (family Canidae), such as dogs,
wolves and coyotes, haearnassialswith crushing as well as shredding surfaces
allowing for a more varied diet. These specialized molars allow

carnivores to break bones and eat the rich maimside.

mandibular condoyle  Themandibular condoyleis a procesen themandible (lower jaw) that
(jaw joint)  fits into a groove in the skull to form the jaw joint. When an animal with a
tight fitting mandibular condoyle bites down, its carnassials overlap tightly,
and there is little side to side movement for chewing. The exdsgme
examples of this are seen in weasels (family Mustelidae) wherfé ikeso
tight there is no side to side motion of the mandible.

anatomy of the bite  Thetemporal muscles(cheek muscles) give carnivores a forceful bite for
eating meat. These muscles run fromdbenoid processon themandible
(lower jaw) to thesagittal crest(ridge) on thecranium (braincase). A large
cranium, the presence of a sagittal crest and a large coronoid process are
characteristics of a skull specialized for a carnivorous diet.

Herbivore teeth  Some herlvores, such asodents and hares/rabbitsd on 6t have can
Other herbivores, such as theofed animals,have canines that are not
distinguishable from the incisors.

diastema In all herbivores the incisors are well developed to cut vegetation. Thare is
wide Pace called diastemabetween the incisors and the cheek teEkins
gap allows for food items to be easily carried or manipulated. In some
rodents, such as beavers and hares, the lips close across the diastema,
allowing the animals to gnaw with their 1sors while keeping dirt, wood
chips or water out of the mouth.

ruminants  Ruminants (cud chewers) are animals with several chambers in their
(deer, moose, Stomachs that chew, regurgitate, andiew their food, such as deer and

caribou, elk)  moose. Most ruminants do not have upper incisoaines. Instead,
they have a hard palate that the lower teeth press against to nip plants,
which they can gather and hold in the diastema (space) between their lower
incisors and cheek teeth. This allows ruminants to quickly gather and eat
large quatities of food before retreating to protective cover to chew thelr
for better digestion.

An interesting feature of tHeoofed animalsinvolves the canines. In the deer
family (Cervidae) there is an inverse relationship between the size of the
antlersand the presence of an upper canine. Moose have the largest antlers,
but lack any canines. Caribou have smaller antlers but the canine is present
though small.

rodents & _ o _ _
hares/rabbits Rodents and hares_/rabbltshave chiselike incisors to gnaw and cl_rpe_getatlon.
These teeth argubject to tremendous wear and their growttoistinuous. If
(beaver, muskrat, they did not grow continuously, the animals would eventuatiar them
hares, rabbits, mice, gown and be unable to eat. The opposite is also true; if theaeeth
voles)  underused they grow beyond the lower jaw.
10



orbit (eye socket)

sagittal crest

auditory bullae
diastema

premolar

\ molars /

N 4

zygomatic arch

Beaver
(Castor Canadensis)

lower mandible

rodents Rodentsdiffer from hares/rabbits in that they have an orange enamel on the
front of their incisors, which is backed by a softer white material (demnime)
the back of the teeth. As the teeth are worn, the harder enamel pghsists
the softer material wears, acting like s&lfarpening knives.

hares & rabbits  Hares and rabbitshave a unique characteristic. Against the back side of their
incisors, there is another set of smaller teeth caldegdteeth.When they
bite down, the lower incisors match up with the peg teeth making a clean,
sharpcut.

In herbivores, the point where the jaw joins the skull is usually higher than
the row of cheek teeth. This allows for side to side movement (chewing).
This movement is driven by themasseter musclegcheek muscles) rather
than the temporal musclassed by carnivores. The masseter muscles are
attached to theygomatic arch.

Omnivore teeth  omnivores have both camivore and herbivore tedthey have well
developedncisorsfor biting and cutting. Theanineteeth are long and
relatively sharp for piercing and hatg) prey. TheCheek teeth(molars and
premolars) are a combination of sharp, scidikerteeth for tearing meat and
flattened molars with rounded cusps for grinding.

a tight jaw joint Omnivores generally have less sitbeside movement in the jaw for chewing
than herbivors. The teeth are used more for shearing and crushing both mea
and plants. However, some primatescluding humans are able

11
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comparison of
omnivore
cheek teeth

foramen magnum

Brown Bear
(Ursis arctos)

Dental
Formulas

to chew food. The jaw joint is looser than other omnivores, and the teeth
slide over one another, grinding the foocheThigh position of the jajoint
increases the leverage of theasseter musclesYou can feel the masseter
muscles at work by touching your cheek while chewing.

Thecheek teeth(molars) of omnivores indicate whetheetbpecies is
predominantly a meat eater or predominatly a plant eater. For example,
black bears are omnivores that predominantly eat plants, and have cheek
teeth that are flatter and wider for grinding plant matermabre like an

her bi vor e fceyoteste wrenwaeas that predominantly eat meat,
and have cheek teeth with more pointed surfaces for teammgre like a
carnivoreods.

zygomatic arch

cheek teeth
(molarspremolar)

vestigial teeth
canine

incisors

canines
vestigial teeth

(molarspremolar)
cheek teeth

The dental formula is the standard form for recording the number and type of
different teeth a species has. The number and type of teeth arenaijem
clues when identifying the skulls of similar species.

The dental formula of the marten is:
s 1 4 2
|3, C1, Pa, M3=42

| = incisor 3 on upper left side P = premolar 4 on upper left side

3 on lower left side 4 on lower left side
C=canine 1on upper left side M=molar 2 on upper left side
1 on lower left side 3 on lower left side

Theleft side of the formula represents the number of teeth, upper and lower,
on one side of the jawTheright side of the formula is théotal number of

teethin the skull. This is double the total of teeth on the left side of the
formula since it includeboth sidesof the upper and lower jaw.



Eyes

placement of orbits
predator orbits

prey orbits

aguatic animal
orbits

Nasal
Passages

Auditory
Bullae

Foramina

The si ze odrbitsgaye sackatshcartegpsnds to the sharpness of
their eyesight. Larger orbits indic
sense is vision and, proportionately, it has the largest orbit of all the Alaska
land mammals. Most nocturnal animals, such as cats, have large eyes for
nighttime vision, and therefore also have large orbits.

The placement of the orbits on the skull give clues about whether the skull
belongs to goredator or prey. (Predators eat oth@mimals and prey are
eaten by other animals.)

Carnivores orbits face forward on the skull, giving thebinocular vision (see
with both eyes). Forward facing eyes give carnivatepth perception the
ability to judge distance. This is critical to theiild to catch prey.

Herbivores have orbits located on the sides of the skull, so that they can se
predators coming from all directions. Herbivores hanmocular vision (see

with only one eye.) Each eye can see approximately 180 degrees. For son
herbiores, such as deer and moose, the orbits are angled slightly forward t
give these animalzartial binocular vision.

Eyes and nostrils on top of the skull are usually seen in animals who spend :
good deal of time in an aquatic environment, such as theebhea

The size of the nasal passageofon a
smell. The fragile bones inside the nasal passage, tatld@dal bones

increase the surface area for the olfactory membranes. Dogs (family Canidae)
have a long nose witlurbinal bones that are large and complex, indicating
the familyds highly devel oped sense
skulls are indicative of a poor sense of smell. Cats obviously rely more on
vision, as indicated by the large size of thelits (eye sockets).

Theauditory bullae are the bulbous protusions that encase the inner

ear. Large auditory bullae indicate an acute sense of hearing. Cats have
particularly large auditory bullae and an excellent sense of hearing. Marine
mammals,ike seal and sea lions, also have especially large auditory bullae
and finely tuned hearing.

A b e aauditorydbsllae are located comparatively higher on the skull than
other rodents. This provides a clue about the aquatic environment ithees,
earsremain above the surface of the water to be able to hear predators
other dangers nearby.

Foramina are holes within skulls for nerves and blood vessels totpemsgh.
Large foramina indicate increased circulation to specific tissues. The largest
foramen on skulls is thBoramen magnum,the passage for the spirard to
enter thecranium (brain case).

13
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Plates

Horns

Foramina provide clues for identifying certain species. For example, you can
tell the difference between a porcupine and a beaver skulldiynlp at the
foramen inside the orbits (eye sockets). The porcupine has a comparatively
smaller skull but a much larger foramen within the orbits than its relative, the
beaver.

Skulls are dividednto many plates. Each plate is considered a bone and is
individually named. When an animal is young, there are obvious suture lines
where the plates are divided. The plates are not joined completely tatladlow
head to grow along each of these linesaAsanimal grows and matureke

plates eventually fuse (join together.) You can tell whether an aniraal is

adult or juvenile by looking at the suture lines to see whether or not the plates
have become fused.

A horn is a slow growing, permanent bohkarns are seen in thmttle

family (Bovidae), which in Alaska includdsson, Dall sheep, mountairgoats

and muskoxen.Both males and females of these species have horns,
although the malesd are generally | ar

The center of the horn is a spike of bdhat is fused with the skull. A hollow
outer cone of true horn substance sheaths this bony core. Neither the bone
core nor the outer sheath is ever shed.

Horns are not shed annuallybut are permanent throughout the life of the
animal. Horns grow from thiease, and an annual ring will show on the outer
sheath for each year of growth. Annual rings can be counted and used for
determining age.

Antlers are also made of bone growing out of the skull, but are faster

growing and temporary. Antlers are foundhe tleer family (Cervidae),

which in Alaska includemoose, Sitka blacktailed deer, caribou, reindeer

and elk. Generally only males have antlers, except for caribou, where

femal es also carry antlers, although

Antlers are shed anmially (deciduous), usually in late winter, and begin

growing again shortly thereafter. During growth, antlers are covered by
furry 6évelvet, d which is a | ayer of s
season, the velvet dries up, and the animasxs or rubs it off. Later a ring

of cells breaks down the bone at the base of the antlers, and the antlers fall
away from the skull.

Antl er growth depends a great deal L
antler points does not i1 ndicate a de
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snowshoe hare

Order: LAGOMORPHA
Family: Leporidae

Genus: Lepus
species:  americanus

2 0 3
dental formula: 1 ,Co0,P2, M

2
3 =28

Thesnowshoe hareskull has a diastema (wide The side of the hare skull, in front of the eye

space) between the front teeth (incisors) and thesockets, has many perforations or openings.
cheek teeth (premolars and molars).

Immediately behind the upper, front teeth isea
of peglike teeth. The hare is the only Alaskan
mammal with pegged tdet

Hares and rodents are unique from the other
mammals in that they lack canine teeth.
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beaver

Order: RODENTIA
Family: Castoridae

Genus: Castor
species: nadensi

1 0 1 3
dental formula: L ,Co,P1 ,M3 =20

Thebeaverhas a diastema (wide space) between The skull is large and heavy to support the stress
the front teeth and the cheek teeth, as does taed strain of the huge cheek muscles necessary to
hare. All rodents have one set of froeeth in the cut wood.

upper and lower jaw. The averge adult skull is approximately 120 mm

Beaver use their continuously growing orange (4.8 inches) in length.
incisors to cut and chip wood.
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muskrat

Order: RODENTIA

Family:  Cricetidae

Genus: Ondatra
species:  zibethicus

1 0 0 3
dental formula: b ,C0,P0, M3 =16

At first glance thenuskrat skull looks like a The average adult muskrat skull is approximately

miniature beaver skull.

It has just three sets of molars and the crown

pattern is
grooved crown pattern.

48

60 mm (2.4 inches) to 70 mm (2.8 inches) in
length.

triangular compared to the beaveros



wolf (gray/timber)

Order: CARNIVORA
Family: Canidae
Genus: Canis

species: lupus

s 1 4 2
dental formula:B ,C1,P 4, M 3

=42

The first obvious characteristic of all oarore and are highly specialized for shearing meat
skulls is that the incisors are small compared to and crushing bone. The skull has a pronounced
the enlarged canines. sagittal crest.

Thewolf skull differs from other carnivores of The average adult wolf skull is 230 mm (9.1

similar size, such as the bears, because the nose inches)to 290 mm(11.4 inches) in length.
(rostrum) is long, narrow and more delicate.

The fourth upper tooth (fourth preolar) and the
fifth lower tooth (first molar) are called carnassials
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red fox

Order: CARNIVORA

Family: Canidae

Genus: Vulpes
species:  yulpes

3 1 4

2
dental formula: B ,C1,P4, M 3 =42

Thefox skull has small incisors and larger canines, It also has highly specialized carnassial teeth.
a dharacteristic of all carnivores. It is distinct from

other noncanid carnivores because of the lamgl

narrow nose (rostrum).

The skull is much smaller than the average wolf,
averaging 105 mm (4.1 inches) to 122 mm (4.8
inches) in length, and has lessakagital crest on
the top of its head.
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black bear

Order: CARNIVORA

Family: Ursidae

Genus: Ursus
species: americanus

3 1

dental formula: B_, Ci, P

NN
w N

1
NN
N

Theblack bear skull, like the brown bear, has a The last upper molar on an adult black bear
broad and massive nose (rostrum). is never more than 31 mm (1.25 inches), a
distinguishing characteristic from brown bear

The first three premolars are small or lost. The
molars are squarish, broad and flat with four major
cusps arranged in rectangles. Thisews their
omnivorous food habits.

skulls.
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brown bear (grizzly)

Order: CARNIVORA
Family:  Ursidae
Genus: Ursus

species. arctos

3 1
dental formula: B , C1, P

Thebrown bear, grizzly andKodiak bear are The brown bear skull can also be distinguished
members of the same species. The primary from the black bear by lookgnat the last upper
distinction between these three bewmrsheir molar. On the brown bear it is usually 38 mm (1.5
geographical location. inches) or greater in total length, while on the

The most obvious difference between brdvear ?f;lé g:iﬁzst))ear tis usually not more than 31 mm
and black bear skulls is their size; the brdwe ar 6'S '

being larger. Other than size there is little difference between
the lower jaw of thdlack and brown bear.
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marten

Order: Carnivora

Family: Mustelidae

Genus: Martes
species: americana

s 1 4 1
dental formula:B ,C1,P 4, M 2 =34

Themarten is a midsized mustelid. Its skull is The marten is distinct from othenustelids
approximately 80mm (25 inches) in length. because of its size and because it has 38 teeth.In
comparision mink are smaller and have only 34

The rostrum of all mustelids is short and bluantd
the cranium (the portion of the skull behitite
eye socket) is proportionately larger than the
cranium of other animals.

teeth.
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ermine (shorailed weasel)

Order:  Carnivora

Family: Mustelidae

Genus: Mustela
species: erminea

3 1 3 1
dental formulas: 13 ,C1,P3,M 2 =34

Theshort-tailed weaselbr erming, like all
mustelids, has a short and blunt nose (rostrum).

It has highly specialized carnassials for shearing
meant.

Its skull is distinguishable from other mugis by
its small size; 50 mm (1.75 inches) in length.



mink

Order: Carnivora
Family: Mustelidae
Genus: Mustela

species: vison

3 1 3

2 o= 2 1
dental formulais:8 ,C1,P3, M2

=34

Themink skull is very similar to the nmeen skull The main difference between these two mustelids,
but is much smaller in length; approximately 57 other than size, is that mink have 34 teeth and
mm (or 2.5 inches) compared to approximately marten have 38.

80 mm (or 3.25 inches) for the marten.

Both mink and marten have teeth highly
specialized for eating meat. They have long
canines for stabbing prey arafs, and premolars
and molars adapted for shearing meat.



lynx

Order:  Carnivora

Family: Felidae

Genus: Felis
species:  lynx

3 1 2

1
dental formulais:3 ,C1,P2,M1 =28

The most prominent feature of tyax skull, All the cheek teeth are for shearing and are
which differentiates from all other carnivores, is without grinding surfaes.

the very short nose. Lynx possess fewer teeth
than the other caivores; just 28 teeth.

The other meat eaters have at least six molars
(mink and marten) or as many as ten molars (wolf
and fox). Lynx have only four molars.
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caribou

Order: Artiodactyla
Family: Cervidae

Genus: Rangifer
species: tarandus

6 1 3 3
dental formulais:3 ,C1,P3, M3 =34

Thecaribou skull resembles the moose skull Both cows and bulls have antlers, which are shed
except that it is smaller; about 300 mM00 mm each year).

(11.810 15.8 inches) in length. The antlers are slightly palmated and

A caribou has 34 teeth and a moose has 32 teethasymmetrical, with one or more flattened tines
(points on the antlers) extending down in front of

Another difference is that caribou have upper the face. This feature is calldde 6shovel . 6

canines and moose do not, although the upper
canines are not always obvious or present on a
cleaned caribou skull.
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Moose

Order:  Artiodactyla

Family: Cervidae

Genus: Alces
species: alces

o 0 3 3
dental formulais:8 ,C1,P3,M3 =

32

Themooseis the largest North American The bull moosearries palmated antlers, which
representative of the cervid family. are shed in the late fall. Growth of new antlers

The elongated nose and the absence of upper begins again in March or April

incisors on the moose are characteristic of the Female moose do not have antlers.

Cervidae. In moose the upper canines are also
absent PP An adult moose skull may measure over 550 mm

(25 inches) at greatest length.
The molars have vertical, crescefiaped ridges
of enamel.
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Sitka blacktailed deer

Order: Artiodactyla
Family: Cervidae
Genus: Odocoileus

species: hemionius

O O 3

3
dental formulais:3 ,C1,P3,M3 =32

Only the maleSitka black-tailed deercarries
antlers, which are shed in late fall.

The (lacrimal) bonén front of eye socket is
separated from the nasal bone by a wide
space more than 10 mm, exposing the thin
membranous bones lying underneath. This
depression is deep enough to stick a finger in it.

59



KODIAK ISLAND SKULL IDENTIFICATION

A)Red Squirrel B) Beaver

S Y T (O e PR e

D T

C)Tundra Vole D) Muskrat

E)Red Fox F) River Otter




G) Steller Sea Lion H) Kodiak Brown Bear

[)Roosevelt Elk J) Blackailed Deer

K)Mountain Goat L) Sea Otter




M) Bald Eagle N)Puffin

O)Harbor Seal P) Dall Porpoise

Q) ShoriTailed Weasel R) Little Brown Bat



