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tdu-ArcticZ learning tool kit

Cap animals adapt to climate change?

Have you ever wondered if arctic animals feel miserale during
winter; like some humans do? Animals have evolutionary
adapted some amazing (and some odd) ways to living in, for
example, extreme cold

How will they cope with climate change?
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Step 1 of 5: Introduction

Can animals adapt to climate change?
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LEARNING GOALS

After using this tool-kit, the goal is that you

(3 understands why it is important to study
animals evolutionary adaptations

(3 knows that only evolution can change
adaptations, and it takes a long time

(X can reflect on how animals can or cannot
adjust to climate change




[f we know how animals are adapted, we may nrecict how they will be affected by
future changes in their environment.

If those changes are unavoidable, as with climate change, humans can use
knowledge about adaptations to do things that recuce the effects on the animals.

By studing adaptations we may also understand how animals were affected by
Dast changes in their environment.

Then we can avoic repeating those changes.
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Short intro to topic

Your physiology and behaviour are unique. No two humans are the exact same. Still, there are
[IMmits to how unique we are. For example, we probably are between 1.5 and 2 meters high. Not
40 cm or 4 metres! These limits are what we call the species’ evolutionary adaptations. They can
only be changed through evoluation. This goes slowly, and takes several generations. You alone
can change some of your physiology and behaviour, but not your evolutionary adaptations.

Not all giraffes have equally long necks.

g " length { Food that is easily accessed will be eaten by many Over time, more and more of the giraffes came
G'fa — E“tlt =i ek engsh from animal species, and Is therefore easily gone. If this to have long necks (the short ones never made
their parents. It is largely fixed by genes. happens, giraffes with longer necks are more likely to it to reproduction). This is what we call natural

survive. They can reach food that few other can reach. selection and evoluationary adaptations
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Terms 1o learn




Ready to find out if you
already know the adaptation terms?




Step 2 of 5: Understand

Can animals adapt to climate change?



Arctic fox on Svalbard. Photo: Bjorn Frantzen




What are
adaptations?

Before you can understand WHY
it is important to study animal
adaptations, you need to
understand why different animal
species have evolved different
adaptations. Watch examples in

the video. o
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)0 you l|ke in-depth reading rather than just the visual
Here's something for youl

heotars 1m Lhe das

- = E

\ 'a "4-[ J A *m H N D
nhmh

=
-

v .

X

s 4

-

E i
o :=‘ 4

a+

- !

T il TRl Reid Eefad Sl il TR L i Tl W | % et T (e bl Wl Mo d b= el
| I M A M I [ E O ! I M A M I | A S O \
mwnth murnth

oy by on (b Trosnse

Animals at the extremes: Polar biology

This course is the third in a series of three on Animals at the extreme. In order to get the most
from it you should have previously studied Animals...

Open
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Teaching can be made simple. Be inspired by this student
presentation!
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This iIs Paul the polar

bear. Paul has
adaptations that help

\ ' him survive in the wild.
| He has behavioral and

physical adaptations.
His behavioral

- | adaptations are the way
' he acts and his physical
... adaptations are things
- he has on his body that
he uses.
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In the climate
context

The evolution of adaptations takes
generations, but there is some room for
individuals to adjust physiology and
behaviour in short-term. Whether this is
enough for the species to survive and
adapt to climate change, no scientist
really knows. Many ecological factors wil
determine the outcome.
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A major difference in adaptations is whether an animal is more of a
specialist or a generalist.

A MORE SPECI/ ANIMAL:

- is less adaptable
- eats a narrow diet
- lives in quite a specific environment

A MORE GENERALIST ANIMAL:

- is more adaptable
- can eat a lot of different food
- lives in a variety of similar environments
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Moose and reindeer are both large plant-eaters. Compared to reindeer, moose is more
of a generalist. It can live in many types of forests, and eat many types of plants.

Reindeer has specialized to live in an extreme environment where food is scarce. In
winter; most reindeer survive on a diet coonsisting of nearly only lichen!

But even generalists can get in trouble if their environment changes too much.
Neither moose nor reindeer cope well with climate warming
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Progress metre

You have now completed this much of the
learning package about animal adaptability




Step 3 of 5: Explore

Can animals adapt to climate change?
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Ready for the explorer's lab?

In this learning package you do the explorer lab with your class,
but feel free to have a look at it in advance




Step 4 of 5: Reflect

Can animals adapt to climate change?
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After completing this tool—kit, the goal is that the student

(3 understands why it is important to study animals’ evolutionary adaptations
(3 knows that only evolution can change adaptations, and it takes a long time

(X can reflect on how animals can or cannot adjust to climate change

Now, reflect more deeply on the learning goals, using what you have learnt. Write
in full sentences your knowledge and opinions about each learning goal. You can
also make a creative file (audio, video, drawing etc,) and drop it below.

1) first, write or create ONLY OUT OF YOUR MEMORY, what you remember
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2) then, make a copy of your text or creative file. Go through it, look up and ada
information you wherever see something is missing or might be wrong.

Keep the versions apart, and hand them both in as your teacher describe. Your
teacher will use the class hand-ins to identify knowledge that was easily learnt
or not, and use that information for in-class reflection.



Step 5 of 5: Wrap-up

Can animals adapt to climate change?
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REMEMBER THE LEARNING GOALS’PX\\?

(3 understands why it is important to study
animalS’ evolutionary adaptations

(¥ knows that only evolution can change
adaptations, and it takes a long Time

(3 can reflect on how animals can or cannot
adjust To climate change
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WHY STUDY ANIMAL ADAPTATIONS ?

If we know how animals are adapted, we may
predict how they will be affected by changes in
their environment.

If thoSe changeS are unavoidable, humansS can
uSe knowledge about adaptationsS to do things
that reduce the effects on the animals.

By Studying adaptationS we may alSo
undersStand how animals were affected by past
changes in their environment.

Then we can avoid repeating thoSe changes.
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We need to Study animal adaptationsS becauSe we can
learn how we can do things to reduce the effects that
environmental changes have on the animals
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KNOWS THAT ONLY EVOLUTION
CAN CHANGE ADAPTATIONS

All adaptations of a SpecieS are reSults of
evolution. Only evolulion can change a Species.

Evolution goes very Slowly = many generations

Two typeS of adaptations: physiological (body)
and behavioural (action)

You did an experiment on the human body. Your data (preSumably) Showed
that while the Skin temperature was affected quite a bit, the inner body
temperature remained fairly Stable This is part of your physical
adaptationS asS the SpecieS homo Sapiens.
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PHYSIOLOCICAL ADAPTATION

Example: if a predator SpecieS huntS mainly
on ice year-round, it iS beneficial to have
white fur year-round (like the polar bear).

If a predator SpecieS huntsS in the terrain,

it is beneficial to have white fur only when

there is snow (like the arctic fox),

otherwise the prey SeeS The predator too
eaSily and alwayS eScape

Polar bear

BEHAVIOURAL ADAPTATION

Example: if a predator SpeciesS iS very large, it
iS beneficial to hunt seals on ice (like the polar
bear doesS), as it would take too much energy to
run after prey on land. If a predator Species is
small it is beneficial To run around looking for
prey (like the arctic fox does), because there is
not enough body room for Storing fatl needed to
calmly wait for prey to turn up. Polar bears eat
Seldom and large meals. Arctic foxesS eat often
and Small meals.

Polar bear
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( 1AKE HOMEN

Faced with climate changes, animal SpecieS can adapt
only very Slowly, taking Several generations.

This applies no matter how the climate change is,
if it turnsS colder, warmer, more windy, leSS rainy...




REFLECT ON HOW ANIMAL
ADAPTATIONS ARE OR ARE NOT
ADJUSTABLE TO CLIMATE CHANGE

we talk about an ADAPTATION as a trait of the
SPECIES. It can change only by evolution.

Evolution likely goeS Slower than current
climate change.

Still, the individual can to Some extent ADJUST
by modifying how it uSes it adaptations.

If the environment changes, a living being cannot change itS evolutionary
adaptations. It cannotl Suddenly become 2 m high if it only iS 40 cm high.

But the living being can do Small things, like moving to another place,
take a bath and maybe grow a little less thicker winter fur.




SpecieS need many generationS To change their
evolutionary adaptations. If climate change is fast or
drastic, too many of the animals living at present may

die before evolution catcheS up and change the Species.




We hope you have been inSpired to Study more!




