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Use with textbook pages 108-117.

ecosystems

Change

Vacabulary

nalural selecton
plnieer species
pimery succession
secondary succession
tsunami

adaplive radiation
cimax commanty
dougit
ecologial succession
floding

insect nfestatons

Use terms in the vocabulary box to fill in the blanks. Use each term only once.

1.1n the proess of . living organisms change as the abiotic and
biotic components in their environment change.

[ describes the change from a common ancestor into a number
of different species that “radiate out” to inhabit different niches.

3. Scientists use theterm —____________to refer to changes that take place.
over time in the types of organisms that live in an area.

4  occursin an area where no soil exists, such as on bare rock,

5. The lichens and others plants that are the first organisms to survive and reproduce in
anareaareknownas

6. The process of primary succession leads to the development of a mature community,
which is sometimes called a___

7. occursas the result of a disturbance to an area that already
has soil and was once the home of living organisms.

8. canresultinsoil erosion and soil pollution if toxic chemicals
are present In floodwaters.

is a huge, rapidly moving ocean wave.
can result in crop feilures and livestock deaths.

, such as the mountain pine beetle in the forests of British
have a devastating effect on the forest canopy, and bird and mammal
habitats.
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Eventualy, primary succession leads to the development
of mature climax communities, such as a boreal forest o
grassiand.

2 Secondary succession: Smal disturbances, such a fre,
often occur in scosystoms. Secondary succession—
succassion that occurs as a esult of a clisurbance fo an
area tha already has soil and was once the homa of ing
organisms —occurs as a fesul It proceeds much faster
than pAimary succession since micro-organisms, nsects,
seads, and nutients st xistn the sofl. @

@ oo creck

et ot
.
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How do natural events affect ecosystems?

Natural events can destroy habitats, reduce biodiversty, and
case regions o undergo suceession. Some examples include:

+ fooding: resulsin soil erosion, polluion, and discase
when toxins or harmful bacteria from unieated sewage.
enter drinking water

cought: plants and animals die due to ack of water
sectinfestations: often resul in succession in foress
because insects destroy older, weaker irees

« tsunamis: huge, apidly moving ocean waves destroy.
habitats and salt water carried onto shore changes soil
composition
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Use with textbook pages 111-114.

Primary and secondary succession
1.

Glacer Retreating

As a glacier retreats, the process of primary succession will occur. Describe the various
stages that lead to the development of a mature community.

Resalts of Forest Fire

After a forest fire, not much is left except ash and burnt trees. Describe the sequence of
events that will occur during secondary succession.

©2008 MoGrawHIl Fyerson Uit Section 31 How Changes Ocour Naturally in Ecosystems « MHR 41

Comment

Insert

ine: 1

Page Layout

Column: 1

References
u - AN .
Change

Heacing 1
9 Styles

x Aa- ||

occurs in an area where no soil exists, such as on bare rock,

5. Th lichens and others plants that aro the first organisms to survive and reproduce in
an area are known as.

6.The process of primary succession leads o the development of a mature community,
which is sometimes called a _

[ occurs as the result of a disturbance to an area that already
has soil and was once the home of Iving organisms.

8 an resultin soil erosion and soil pollution iftoxic chemicals
are present n floodwaters.

s is a huge, rapidly moving ocean wave.

[ — —_ can result in crop failures and livestock deaths.

M suchas the mountain pine beetle in the forests of Bitish
Columba, have a devastating effect on the forest canopy, and bird and mammal
habitats
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Assessment
Section 3.1

Use with textbook pages 108-117.

How changes occur

naturally in ecosystems -

Match each Term on the left with the best
Descriptor on the right. Each Descriptor may be
used only once.

Term Descriptor

1. adaptie ‘A a maturs commu-
radiation niy that continues to
2 cimax change over time
community . the development
3. ecological of a number of new
succession ‘spacies from a com-
4. natural seection | mon ancestor
5. ploneer species | C. organisms, such as
lichens and other
plants, that are the first
10 survive and repro-
duce in an area
. changes that take
place over tme i the
types of organisms that
Ive in an area
. the process in which,
over time, the best
adapted members of a
‘species will sunive and
reproduce

After a forest fire, not much i lef except ash and bumt tres. Describe the sequence of
7. Each of these finches from the Galapagos events that will occur during secondary succession.
Islands has evolved different shapes and
sizes of beaks. This is an example of:

A.primary succession

B. secondary succession

C. bioremediation

D. adaptive radiation

o208 Mcoraw s on o3 Socton 11 How Changes Occur Naturaly n Ecosystams + R 41

2

O¥ears 300 Years

8. The diagram above represents which of the
following

A. adaptive radiation
B. climax community

€. ecological succession

D. natural succession

Circle the letter of the best answer. - An example of a pioncer specics would be

A moss

6. The process that makes change possible in
B. lichen

living things is

A. ecological succession e e

B. primary succession . coniferous trees
C. natural selection

D. adaptive radiation

ine:1 Columni1 | Words: 139
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How can resource exploitation affect ecosystems?

Certain effects of resource exploitation, such as those
described in the table below, can affect the biodiversity and B

health of ecosystems.
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Neme Date 5.2
Summary
e

bare 50 water and wind erosion remove top-
soll,

Effect Example of human activity How ecosystems are affected

habitat loss Humans take over natural space n the cre- | Habitats are dastroyed and can no longer
ation of ciies and agriculture ‘support the species tht Ived there

habitat ‘Agricultre, roads, and cities divide natural | Prant polination, seed dispersal, wiklife

fragmentation | ecosysems into smaler, isolated fragments. | movement, and reproduction are adversaly

affected.

deforestation | Forsts are logged or ceared for human use | The number of plants and animas Iving in an
and never replanted ‘scosystem are reduced.

‘ol degradation | Deforestation and land clearance leave land | Orpanic matter, water, and nufrients are

Temoved along with the topsoll, reducing plant
growth

‘soll compaction | Agricufuralfarm vehicles and grazing ani-

mals squeeze sol patcis together

Reduces the movement of air, water, and
soll organisms in sil, hindering the grovih of
plants and increasing run-of o fertizer and

exiracted unil it is depleted

pesticdss
contamination | By-products of resource expoiation, such as | Todns are inroduced info the environment
mining, ntroduce toxins. in hamnful concentratons and Kl plarts and
animls.
‘overexploitation | A resource—ike fish or forests—is used or | Food web Ineractions are affected. Organisms

become less resistant to disease and less able
‘o adapt to environmental change. Extinction,
the dying out of a species, can result. @
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D Mark the Text sustainability?

Sustainability refers to the ability of an ecosystem to sustain
ecological processes. We make many demands on nature
through our use of land and resources. Land use refers to the
ways we use the land around us—for cities, roads, industry,
agriculture, and recreation. Resource use refers (o the ways
we obtain and use resources—naturally occurring materi
such as soil, wood, water, and minerals. Resource use is
also referred 10 as resource exploitation. One example of
resource use affecting sustainability is deforestation in China.
‘The result s that less bamboo is available as food for China’s
‘giant pandas. In another example, whaling in the Pacific
Ocean decreased numbers of whales—the oras” primary
food source. Orcas turned o eating other prey, such as sea
otters. But sea otters eat sea urchins and when the numbers of
sea otters went down, the numbers of sea urchins exploded.

In Your Own Words
Wite 2 aragaph explaning
150 Ways rosouro? QR
o0 may bam cosystems.

@i crock
it sty

How can First Nations’ knowledge improve resource
management?

First Nations" thorough understanding of the plants, animals,
‘and natural occurrences in their environment is referred to as
traditional ecological Knowledge. It reflects knowledge—
‘about local climate and resources, biotic and abiotic
characteristics, and animal and plant lfe cycles—that was
‘gained over centuries. It provides researchers with valuable
data with regard to management practices that enhance the
productivity and health of ecosystems.
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Use with textbook pages 125-134.

Sustainability

1. What is sustainability?

Section 3.2

2.What is the difference between the terms habitat loss and habitat fragmentation?

3. What is deforestation? What are the consequences of deforestation?

4. What are the advantages of aeration, or breaking up compacted soil?

5. List four examples of contamination that can occur due to mining.

6. Explain the effects on an ecosystem when resources are overexploited.

7. Define the term traditional ecological knowledge. Summarize the various factors
taken into consideration when traditional ecological knowledge is used to examine an

ecosystem.
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How can resource exploitation affect ecosystems?

Certain effects of resource exploitation, such as those.
described in the table below, can affect the biodiversity and
health of ecosystems.

Etect Exampleof human actity How cosystemsare afected
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Use withtextbook pages 126-134
| Sustainability
Effects of human activities on ecosystems 1. Wnatis sustainabilty?
Summarize the possible effects on an ecosystem due to each of the following human
activities.
2.Whatisthe difierence batuween the terms habitat loss and habitat fragmentation?
Human activity Effects on ecosystem
deforestation

3. What is deforestation? What are the consequences of deforestation?

4.What are the advantages of aeration, or breaking up compacted sail?

‘agrcultural practices,
such s leaving fields
bare during non-piant-
ing seasons 5. List four examples of contamination that can ocour due to mining.

6. Explain the effects on an ecosystem when resources are overexploited

‘explotaton of mining
Tesources

7. Define the term traditional ecological knowledge. Summarize the various factors
taken into consideration when traditional ecological knowledge is used to examine an

L ecosystem,
overexpbotaton of
nalurl resources,
suen as fish
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Use with textbook pages 122-134.

How humans influence
ecosystems

Match each Term on the left with the best
Descriptor on the right. Each Descriptor may be
used only once.

Term Descriptor

1. deforestation
2. edinction
3. habiatloss
4. soil compaction
5. soll degradation
6. sustanabily
7. traditional
‘ecological
Knowledge

A the abilty of an eco-
system o sustai sco-
logical processes and
‘maintain biodiversty
oer time

B. the clearing orlog-
qing of orests without
replanting

. ecological information
passed down from
generation to gen-
eration, which reflects
human experience with
nature

D. the dying out of 2
‘pecies.

E. the squesring togetner
of ol particls o that
the air spaces between
them are reduced

F. damage o soll

G. the destructon of
habitats that usually
resuls from human
activites

© 2008 McGraw-Hil Ryerson Lo

Saction 3.2

Section 3.2
Circle the letter of the best answer.

8. Which of the following illustrates a
sustainable practice?

A. conversion of grassland into ranchland

B. urban expansion of cities
C. restoration of a streambeds
D. extraction of gold in mining
9. Which of the following factors has lead to

the giant panda in China being considered
an endangered species?
A. soil degradation
B. overexploitation
€. contamination of ecosystem
D. deforestation

10. In the Pacific Ocean, the food web,

kelp, whales, sea otters, and

sea urchins, has been altered by human

. What factor has been linked to
the explosion in the sea urchin population?

A. decrease in the sea otter popul:

B. increase in kelp beds
€. change in migration pattern of orcas
D. increase in fur seal population

11. Which of the following is an example of
traditional ecological knowledge practices?

A. habitat fragmentation by urbanization

B. grassland management by controlled
buming

€. resource exploitation by mining industry

D. clear-cutting practices by forestry
industry
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How Introduced Species Affect

Ecosystems
Textbook pages 138-147

Before You Read

Invasive species can dramatically change or destroy ecosystems. Do you think unwanted
weeds, such as dandelions, are invasive species? Record your thoughts on the lines

below.

2 create an Outline

Create a quiz to help you leam
the concepts introduced in this
‘saction. Answer your ques-
tons and share your quiz with
your classmates.

@ Reading Check
Are alnoduced speces
invase species?

@ Reading Check
Descrie a vy ntrouced
ivash species may make
naural habtals unsutble
for nathe pecies:

How can introduced species affect an ecosystem?

Native species are plants and animals that naturally inhabit
an area. Introduced species or foreign species are species
that have been introduced into an ecosystem by humans,
either intentionally or accidentally. They do not naturally
inhabit the ecosystem. Introduced species are usually
beneficial or harmless. However, some introduced species,
known as invasive species, can dramatically change or
destroy ecosystems. With climate change and the expansion
of international trade and travel, invasive species are entering
new ecosystems at an increasing rate. This rapid spread

of introduced invasive species is a major cause of global
biodiversity loss. Introduced species can affect native species
through competition, predation, disease, parasitism, and
‘habitat alteration, as shown in the table on the next page. &

Examples of the effects of introduced species
include:

# Scotch broom was introduced to British Columbia as
a garden plant. It has up to 18 000 seeds per plant, can
survive drought, and fixes nitrogen in the soil, causing
conditions that many native species have trouble
growing in. Together with other introduced species, it
is competing with the keystone species Garry oak on
Vancouver Island.

+ European starlings outcompete native birds for nesting
sites, and cause decreases in their populations. Bam
owls are able to keep the numbers of starlings low in
some areas.

50 MHReSection33  How Introducod Spocios Affect Ecosystoms  © 2008 McGraw-Hil Ryerson Limited
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+ Eurasian milfoil forms mats on the surface of waterways
that decrease the amount of sunlight available to
organisms lower down. It is spread by boat traffic since

it can regrow from small pieces.

 Norway rats eat a wide variety of foods, including

preying on native species.

# Blister rust grows on the native white whitebark pine,

causing disease that kills the trees.

 Wild boars are considered one of the world’s worst
invasive species. Their behaviours spread weeds and
interfere with natural succession, and they prey on native

species.

# Purple loosetrife is an introduced species, and the
introduced loosestrife-eating beetle is proving to be a

good way to control its spread.

Effect Harm to native species. Example

compstition | ntroduced invasive species reproduce fapidy | Invasive carpet burveed fom South America
and are often aggressive. Lacking natural preda- | competes with fare native plants for habitat. ts
tors, they easily outcompete naiive species for | spiny tps protect it from predators.
food and habitat.

predation Iniroduced predators can have more impact on | Yellow crazy ants that escaped from cargo from
a prey population than natve predators, as prey | West Afica have devastated the popalation of
may not have adapations to escape or fight | red crabs, a keystone species on Christmas
them Istand, Australa

diseaseand | An invasion of parasies of disease-causing ‘The sea lamprey, a parastic fish that has nvad-

parasites vinuses and bacteria can weaken the immune | ed freshwater ecosystems i eastem Canada,
fesponses of native plants and animals. ‘sucks body fluids from s prey by altaching to it

with 2 sucker-like mouth
habitat Introduced invasive species can make a natural | Wid boars damage ecosystems by roating, Wal-
alteration habitat unsutable for native species by changing | lowing, and spreading weeds that interfere with

its structure or compositon.

natural succession. @
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Use with textbook pages 138-144.

Introduced species
1. What are native species?

2.What is an invasive species?

3. What impact can an invasive species have on an ecosystem?

5. List three examples of introduced invasive species that have had an impact on
ecosystems in British Columbia.

. On Vano 2 ies have dominated the plant cover. Which
keystone species are they competing wit

7. Why is Scotch broom such a tough species to control?

52 MHA«Section33  How Introduoed Species Affect Ecosystems  © 2008 MeGraw-Hil Ryerson Linied
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Use with tetbook pages 139-142.
The impact of introduced invasive species

Give an example of how an invasive species has used cach of the following methods
10 invade an ecosystem or destroy a species.

Method Invasive species Effect on ecosystem

compation

predation

disease and/or parastes

habitat aleration

©2008 WcGraw i fyersor United  Section 33 How Introduced Species Afleot Ecosystems + MHR 53
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Uso with textbook pages 138-144.

Invasive species in British Columbia

In British Columbia, many introduced invasive species are having an impact on
ecosystems. Species such as purple loosestrife, Eurasian milfoil, Norway rat, American
bullfrog, European starling, and Scoteh broom are just some of the invasive species
affecting British Columbia’s ecosystems.

Select three of the above introduced invasive species. Draw a picture of the species.
Explain how they were introduced and what effect they are having on the ecosystem.

Spocies. Method of introduction Effoct on environment
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Use with textbook pages 138-144.

How introduced species
affect ecosystems
Match cach Torm on th fft with tho st

Descriptor onth right, Each Descriptor may be
* used ony once.
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Circle the letter of the best answer.

8. Which of the following introduced species
has been found not to be harmul to its
environment?

A loosestrife cating beetle:
B. blister rust

€. zebra mussels
D.Jamprey

9. Why do introduced predators have more of
an impact on a prey population than native
predators?

A. prey lack adaptations to escape
B. prey populations increase.

©. prey adapt to new predators

D. native predators’ populations decrease

10 Which animal is considered the world’s
most invasive species?

A. yellow stinging ant
B. maggot

©. rattle snake

D. wild boar

1. 1n some agricultural areas of Biitish
Columbia, how are the populations of
European tarlings being controlled?

A limiting planting of grain ctops
B introducing bam owls
€. removing European starlings’ nests
D. releasing competitive specics
12. An invader of the Garry Oak ecosystem is:
A red squirrel
B. Norway rat
C. Scoteh broom
D. American bullfrog
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