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LEARNING TOOL-KIT

Do you know what happens when an exotic species
comes to a new place, where it does not belong?
Can the planet be completely invaded by exotic










LEARNING GOALS

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

(3 knows what an ecological niche is
(¥ grasps the main differences between native species and exotic species

(3 has an idea of factors that make an exotic species likely to become invasive

(¥ understands why it is important to study species invasions




WHY I$ THIS IMPORTANT?




In this educational tool-kit,
you will learn how invasive species can impact environments,
other species, and even the whole global bioeconomy.

We will also look at why with climate change, we expect the
number of invasive species to grow.
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RE-INTRODUCED EXOTIC AND NE-INTRODUCED
(NOT INVASIVE) INVASIVE BUT INVASIVE (!)







Plants & algae

Mammals

Birds

Reptiles & amphibians
Fishes, molluscs, crustaceans

Invertebrates (Insects efc.)

Fungi
Numbers are sum

I * _ ' QCcross c_ﬂnﬁhenfa,
Bacteria and protozoans 46 so species can be

counted mulfiple
fimes




Invasive species will of course not take over the planet.
T'hisIs not science fiction.

BUT INVASIVE SPECIES CONQUER MORE AND MORE AREAS!

) \—

Because humans travel a lot more,

1

et and ship more and more goods across the world

@ And because there are climate changes going on




ecological niche
reinfroduced

Invasive

niche competition




HAVE YOU GRASPED THE TERMS TO LEARN?







BACKGROUND THEORY

For millions of years, evolution has shaped
our ecosystems. Darwin called It
‘the survival of the fittest"




BACKGROUND THEORY

Fvolution created ecological niches.
The thing is, there can be ONLY one species per niche.
F cosystems have over time established

22 which species occupies which niches.




Niches can change If
one of two things

happens:
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|ke earthquakes, wildfires, human

f\?; pulldozing or hurricanes
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Sy A SMALL, SLOW
/\: © CHANGES

mainly climate change,
but species can also slowly engineer
the environment




BACKGROUND THEORY

Unless niches are changed,
the only way a native species
can lose Its niche Is by being outcompeted
py an exotic species




el

B/ 7S B B Watch later ~ Share

FROM EXOTIC TO ' Invasive Species 101 | National Geographic =
INVASIVE - '

I he easlest way to start
understanding species
Invasion likely Is to see
some examples.







YOU HAVE NOW COMPLETED THIS MUCH
OF THE INTERACTIVE ROOM
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WHY (WHEN) SPECIES BECOME INVASIVE

When an exotic species arrives in a new
area, It tends to either die very soon or it
becomes Invasive.

Some Invade faster than others.



WHAT MAKES IT MORE LIKELY TO BECOME INVASIVE?

'The ecosystemIs Iarggly I'he specles Is small and 2 S_pecI:-ie_s iS to'iﬁm o
disturbed by human activity easily transported by humans varyingliving conaitions




WHAT MAKES IT MORE LIKELY TO BECOME INVASIVE?

S

The species has no natural The species is able to eat lots
enemies in the new area of different food
-



WHY ARE INVASIVE SPECIES A CONCERN?

Watch this video and you will see why
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Why Can't We Just Kill Off Invasive Species? O
Watch later
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Watch on 3 Youlube
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WHY ARE INVASIVE SPECIES A CONCERN?

Invasive species disrupt the established niche
system of the ecosystem

This s aserious threat to sustainability of
ecosystem functioning, which includes human well-
peing as everything we do depends on functional
ecosystems in some way




I he northern areas are particularly vulnerable If
Invaded by exotic species.

Because of the harsh polar environment, the
native species are living at the extreme.

cven a small change in their environment can shift
the odds from living to dying, such as having to
compete for food with a new species or being
chased by a new predator. (ke R

King crabs you saw in 3
Previous video




Now, consider what you just learnt in the context
of climate change.

I he king crab larvae cannot molt in waters that
are colder than about 0.5 degrees celsius. It IS
ikely expanding so rapidly in the polar oceans(the
coldest oceans on Earth!)due to global warming.
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The challenge is two-fold:

7

1) One must learn how stop new species invasions
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7)Clean up previous ones.
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A special part of the challenge is that we sometimes do
not agree If a species Is exotic or native!
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But If we do agree, new technology gives hope for solutions
to the control of exotic species!
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VeA' Technology: Robot Fighting Invasive Species
Watch later Share
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Invasive species may not be the coolest of
topics, but it is so Important that we are all =33

‘:- 1

aware of the problem.
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Which are or which are not?

Why or why not?






JFN § KNOWS WHAT AN ECOLOGICAL NICHE IS

Y GRASPS THE MAIN DIFFERENCES BETWEEN NATIVE
SPECIES AND EXOTIC SPECIES

(¥ HAS AN IDEA OF FACTORS THAT MAKE AN EXOTIC
SPECIES LIKELY TO BECOME INVASIVE

(¥ UNDERSTANDS WHY IT IS IMPORTANT TO STUDY
SPECIES INVASIONS



KNOWS WHAT ECOLOGICAL NICHE IS

All creaturesS need certain elements to live, Such
as food, light, shelter from weather and So on.

An ecological niche iS any combination of these
factorS that makeS a livable Space for a Species.

Any one SpecieS has its own niche, but at the
same time iS part of different nicheS for many

other SpecieS. The relationS conServe the niches.

However, external factorsS in the environment can diSrupt and change the
nicheS. Such as climate change or the introduction of a new Species.

Apart from greatl nature forcesS like earthquakes it iS nearly only the
human SpecieS who haS the capacity to Start the chains of events that
can permanently diSrupt nicheS in eStabliShed ecoSySiems.




STILLDON'T QUITE
UNDERSTAND THE
NICHE CONCEPT?

r a mini-lesson!

click 1o

reach aguasc plary
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By evolution, a SpecieS can live only in one ecological niche
with iTS Specific combination of living conditions.

Relations between SpecieS conServe the combinationsS of
niche types that exist in any given ecosystem.

But external factorsS can diSrupt the niches, such as climate
change, human bulldozing or introduction of new Species.




DIFFERENCES BETWEEN NATIVE
SPECIES AND EXOTIC SPECIES

An exotic SpeciesS arriveS in an area where it did

not live before, by_the meansS of human tranSport.
The tranSport can be deliberate or accidental.

A natlive SpecieS iS one that came To The area
without The help of human transSport.

Remember that for a Species to be truly exotic, it has not been native in
the new area at any time in history. And for a Species to be truly native,
itS anceStors musSt alSo have been native to the area they lived in.




An exotic SpecieS came To the area by the means of
human tranSport

A natlive SpecieS came there on itS own, from a place
where it was alSo native




FACTORS MAKING A SPECIES LIKELY TO
BECOME EXOTIC AND INVASIVE

 The ecoSyStem is largely disturbed by human
activity, So that the niche System iS diSrupted

o The exotic Species iS small and easily tranSported
by humans, eSpecially if it iS a blind-paSSenger

The Species is tolerant to varying living conditions

The Species is able To eatl lots of different food

The SpecieS hasS no natural enemieS in the new area

The SpeciesS is a fast breeder




MORE THAN 17 000 SPECIES ARE
RECORDED AS INVASIVE

the moSTt numerousS in North America,
Europe and Oceania (that is, the richest
countriesS of the world, which have the mosSt
human tranSport)

Plants & algae

Mammals

Birds

Reptiles & amphibians

Fishes, molluscs, crustaceans

Insects & invertebrates

Fungi

Bacteria and protozoans

PLANTS ARE THE MOST
NUMEROUS

(PARTLY BECAUSE THEY ARE EASIER TO DETECT)
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Human action is reSponsSible for almosSt all Spes invaSions,
either deliberately or accidentally.

The moSt invasive SpecieS are Small, can live under various
conditionsS, and are fast breeders.

An exotic SpecieS becoming invaSive multiplies fast as it has
no enemieS who have yet learnt how to catch and eat it.




WHY IT IS IMPORTANT TO STUDY
SPECIES INVASIONS

InvasSive SpecieS disrupt the established niche
SyStem of the ecoSyStem.

This iSs a SeriousS threat to sustainability of o
ecoSyStem funclioning, which includeS human

well-being as everything we do dependS on
functional ecoSyStemsS in Some way.

One muSt learn how To Stop new SpecieS invaSionS + clean up previous
oneS. In Some casesS this is tricky, and SometimeS we do not agree if a
SpecieS iS an invasSive exotic one or really a native one.

But there are SolutionS! The moStT promising oneS uSe technology, rather
than chemical or biological controls, which have their own dangers.




We hope you have been inSpired to Study more!




