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UNIT 1 

Topic 1.1: What 
are ecosystems, and 

why do we care 
about them? 

Topic 1.2: How do 
interactions supply 

energy to 
ecosystems? 

Topic 1.3: How do 
interactions in 

ecosystems cycle 
matter? 

Topic 1.4: What 
natural factors limit 

the growth of 
ecosystems? 

Topic 1.5: How do 
human activities 

affect ecosystems? 

Topic 1.6: How can 
our actions promote 

sustainable 
ecosystems? 

Sustainable 

Ecosystems and 

Human Activity 

What are ecosystems, and why 

do we care about them? 
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Topic  

1.1 (Pages 8-17) 
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Living things are found almost everywhere on planet Earth! 

Life is Everywhere 

Each living thing makes its 
home somewhere. 

Many organisms even make 
your body their home. 

What different ecosystems 
can you identify in the 
picture on the left? 
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Living things make 
their homes in the 
places they do 
because these places 
provide them with 
what they need to 
survive. 

Ecosystems are Everywhere 

What different 
ecosystems can you 
identify in the 
picture on the left? 
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A trip to the moon gave astronauts a very special view of 
Earth, a view of an Earth where everything is connected. 

Ecosystems are about connections. 
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Ecology is a branch of science that studies the relationships 
between living things and the environment. 

Studying the Connections 

Ecosystems can be very 
large or very small. It all 
depends on the types 
and numbers of 
connections an ecologist 
wants to study. 
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All living things in an ecosystem are the biotic parts of the 
ecosystem. They include micro-organisms, plants, and 
animals.  

Ecosystems are made up of biotic 

and abiotic parts that interact. 
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Ecosystems are made up of biotic 

and abiotic parts that interact. 

The non-living parts of an ecosystem are described as 
being abiotic.  Examples of abiotic things include the soil, 
the water, sunlight, temperature, and air in an ecosystem. 
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To function and stay healthy, the biotic parts of an 
ecosystem interact with each other as well as with the 
abiotic parts. 

Interacting Biotic and Abiotic Parts 

An ecosystem is a 
system that is made up 
of all of the interacting 
biotic and abiotic parts 
of a certain place. Beaver Pond 

Ecosystem 

Name the interacting biotic and abiotic parts in a beaver 
pond ecosystem. 
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Interactions between terrestrial and aquatic 

ecosystems keep all ecosystems healthy. 

An aquatic ecosystem is an 
ecosystem that is based 
mostly or totally in water. 

A terrestrial ecosystem is 
an ecosystem that is based 
mostly or totally on land. 

Describe interactions 
in the terrestrial and 
aquatic ecosystems in 
the image on the left. 
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Interactions within and between 

ecosystems sustain life. 

Interactions keep biotic and abiotic 
parts of all ecosystems balanced.  
This keeps all ecosystems healthy. 

Terrestrial and aquatic ecosystems are closely linked. 

Human activities can upset this balance. 
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Topic 1.1 Review 

Key Concepts to be reviewed: 

• Ecosystems are about connections. 

• Ecosystems are made up of biotic (alive) and abiotic  
(not alive) parts that interact. 

• Interactions between terrestrial ecosystems and 
aquatic ecosystems help keep all ecosystems healthy. 
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How do interactions supply 

energy to ecosystems? 

Topic  

1.2 (Pages 18-27) 
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The energy that you 
depend on to sustain 
your life is stored in 
the food you eat. And 
that energy originally 
came from the Sun. 

The Sun’s Energy Sustains All Life 
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How do the adult cow and 
the calf depend on energy 
that originally came from 
the Sun? 

How are foods that 
you have eaten 
lately related to 
energy that came 
from the Sun? 

The Sun’s Energy Sustains All Life 
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Photosynthesis is a process that occurs in the cells of 
plants, algae, and some bacteria that converts light energy 
from the Sun into stored chemical energy. 

Photosynthesis stores energy, and 

cellular respiration releases energy. 

Cellular respiration is a process that occurs in the cells of 
most organisms that converts the energy stored in chemical 
compounds into usable energy. 
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Photosynthesis 
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Cellular Respiration 
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Comparing Photosynthesis and 

Cellular Respiration 

Photosynthesis: 

•Stores energy 

•Uses carbon dioxide and water 

•Produces glucose and oxygen 

Cellular Respiration: 

•Releases energy 

•Uses glucose and oxygen 

•Produces carbon dioxide and water 
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Producers transfer energy to consumers 

through food chains and food webs. 

Producers are any living thing that gets the energy it needs 
by making its own food.  

They use photosynthesis to do this. Only green plants and 
some kinds of single-celled living things can carry out 
photosynthesis. 
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Producers transfer energy to consumers 

through food chains and food webs. 

Consumers are any living thing that gets the energy it needs 
by eating producers or other consumers.  

Animals and most other kinds of living things are 
consumers. 
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Food Chains Chart the Flow of Energy 

A food chain is a model that describes how the energy that 
is stored in food is transferred from one living thing to 
another. 
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Food Chains Chart the Flow of Energy 

• The flow of energy always goes 
from a producer to a consumer, 
and then onto one or more other 
consumers.  
 

 

• The path of energy always 
follows the path of a straight line.  
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Identify four food 
chains in the food web 
pictured on the left. 

Food Webs Map Many Food Chains 

A food web is a model that describes how energy in an 
ecosystem is transferred through two or more food chains. 
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Most food chains have three or four links. There are limits 
to the length of a food chain because less energy is 
transferred as you move higher up the food chain. 

At each step in a food chain energy is lost: 

• to support life functions of the organism 

• as heat to the environment 

• as waste (urine and faeces) to the environment 

Interactions are needed for a constant flow 

of energy for living things. 
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The images on 
the right show 
how water and 
energy can be 
lost as they 
move through a 
system. 

Losses as resources move through a system 
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Key Concepts to be reviewed: 

• Photosynthesis stores energy and cellular respiration 
releases energy. 

• Producers transfer energy to consumers through food 
chains and food webs. 

• Interactions are needed to provide a constant flow of 
energy for living things. 
 

Topic 1.2 Review 
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How do interactions in 

ecosystems cycle matter? 

Topic  

1.3 
(Pages 28-39) 
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Cycles are links of changes whose endings lead back to 
where they began. Calendars, the life stages of organisms, 
product life cycles, and successive changes in substances in 
nature (like water) are all examples of cycles. 

The life cycle of an 
aluminum can is shown 
to the left. 

Cycles are Everywhere 
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Why is the water cycle (shown above) a cycle? 

The Water Cycle 
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Abiotic and biotic interactions cycle matter  

in terrestrial and aquatic ecosystems. 

Decomposers are organisms that obtain energy by consuming 
dead plant and animal matter. 

Examples of decomposers include insects in soil and 
earthworms, fungi (moulds, mushrooms), and certain kinds of 
bacteria.  
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Abiotic and biotic interactions cycle matter  

in terrestrial and aquatic ecosystems. 

A nutrient is any substance that a living thing needs to 
sustain life. 

As decomposers digest waste materials, substances in the 
wastes enter the soil, water, and air as nutrients. 
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Examine the nutrient 
cycle on the left and 
try to determine the 
pathway followed by 
energy and matter in 
the cycle. 

Interactions and Nutrient Cycles 

A nutrient cycle is the pattern of continual use and re-use 
of a nutrient. 

Where in the cycle do 
photosynthesis and 
cellular respiration 
take place? 
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Photosynthesis and cellular respiration 

cycle carbon and oxygen in ecosystems. 

What do plants 
require for 
photosynthesis? 

What is released 
during cellular 
respiration? 
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Examine the pathways followed by carbon and oxygen as 
they are cycled through an ecosystem. 

Cycling Oxygen and Carbon 
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The amount of carbon dioxide used by photosynthesis and 
given off by cellular respiration is roughly balanced. 

Human activities can affect ecosystems by 

affecting nutrient cycles. 

The tree is an organism that 
removes carbon dioxide from 
the atmosphere. The numbers 
of trees have been rapidly 
reduced by logging. 
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Humans add additional carbon dioxide to the atmosphere by 
burning fossil fuels and wood. The excess carbon dioxide 
added to the atmosphere is contributing to climate change. 

Human activities can affect ecosystems by 

affecting nutrient cycles. 
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Nitrogen that enters waterways can cause rapid algae 
growth that eventually harms fish populations. 

Human Activities and the Nitrogen Cycle 
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In order to live on Mars, humans would have to construct 
ecosystems that could sustain life for long periods of time. 

A Mars colony would have to recycle and reuse all its 
materials. This includes water, carbon, oxygen, and nitrogen. 

Recycling on Mars 
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Recycling on Mars 

Using your understanding of 
ecosystems, photosynthesis, 
cellular respiration, and 
cycles, suggest why humans 
may or may not be able to 
colonize Mars. 



5/25/2014 

12 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Key Concepts to be reviewed: 

• Abiotic and biotic interactions cycle matter in 
terrestrial and aquatic ecosystems. 

• Photosynthesis and cellular respiration cycle carbon and 
oxygen in ecosystems. 

• Human activities can affect ecosystems by affecting 
nutrient cycles. 
 

Topic 1.3 Review 
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What natural factors limit the 

growth of ecosystems? 

Topic  

1.4 (Pages 40-9) 
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What natural factors limit the 

growth of ecosystems? 

Earth’s human 
population is 

increasing very 
rapidly. 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

What natural factors limit the 

growth of ecosystems? 

Do you think there is a limit on the size of the human 
population? Explain why or why not. 

Name three resources 
that humans need. 

What happens to these 
resources as the human 

population grows? 
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A population is all of the individuals of a species that live in 
a certain place at a certain time. 

Ecosystem growth is limited by      

the availability of resources. 

What 
population is 

represented in 
the diagram 
on the left? 
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The carrying capacity of an ecosystem is the largest 
population size that it can sustain. 

Carrying Capacity 

Does the carrying capacity shown above ever change? 
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Limiting factors are factors that limit the size of a 
population. 

Limiting Factors Can Play Different 

Roles in Different Ecosystems 

How and/or why do you 
think any of the limiting 

factors shown on the 
left would affect the 

population of fish? 
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The factors that affect the carrying capacity of an 
ecosystem can be non-living (abiotic) or living (abiotic). 

Abiotic and biotic factors limit 

populations in ecosystems. 
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Parasites and Competition 

Can you name a parasite and the animal it affects? 

What would animals compete for in an ecosystem? 

Biotic Factor ? 

Abiotic Factors ? 
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Predators and Prey 

Name examples of animals that interact as predator and 
prey. 

Biotic Factor? 
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Plants and Competition 

What organisms do plants 
compete with? 

Would plants be an 
example of a biotic or 
abiotic factor in the 

ecosystem? 
Name several 

different 
populations that 

compete with 
each other. 

Biotic Factors? 

Abiotic Factors? 
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Key Concepts to be reviewed: 

• Ecosystem growth is limited by the availability of 
resources. 

•Abiotic and biotic factors limit populations in 
ecosystems. 

 

Topic 1.4 Review 
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How do human activities affect 

ecosystems? 

Topic  

1.5 (Pages 50-61) 
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How do human activities affect 

ecosystems? 

Why do you think human 
populations have a greater 

impact on ecosystems 
than most other living 

things? 
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How do human activities affect 

ecosystems? 

How could clear 
cutting the 

forest affect 
the other 

organisms that 
live there? List 

some of the ways 
they would be 

affected. 
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Human activities always cause changes to ecosystems. 

We cannot always accurately predict 

the consequences of our actions. 

The changes caused by human activities always have 
consequences for the biotic and abiotic parts of ecosystems. 
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Human Activities and Their Consequences 
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Human Activities and Their Consequences 

How many other human activities can you think of that 
affect ecosystems?  
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An introduced species is any species that has been 
introduced into and lives in an ecosystem where it is not 

found naturally. 

Introduced species 
thrive because there 

are few limiting factors 
to keep their 

populations from 
growing too large. 

Introduced species can affect the 

health of ecosystems. 

Starlings are an introduced species 
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Species diversity refers to the number and variety of 
different species of living things in an area. 

Introduced species can be deadly to 
the native species in an ecosystem. 

Introduced Species Can Affect 

Species Diversity 

When the population of an introduced 
species increases rapidly, it can take 
over an ecosystem. A multi-species 

ecosystem could eventually change to 
one that consists almost entirely of 

the introduced species. Would this be 
a bad thing? 

Purple Loosestrife taking 

over a meadow 
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The species shown on the 
left represent some of 

Ontario’s most destructive 
introduced species. 

Introduced Species Can Affect 

Species Diversity 

Have you seen any of these 
species in or around the 
area in which you live? 
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Watersheds are areas of land (either natural or human-
made or both) that drain into a body of water. 

Pollutants from human activities can 

travel within and beyond ecosystems. 
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All watersheds connect terrestrial and aquatic ecosystems. 

Pollutants from human activities can 

travel within and beyond ecosystems. 

What we do on 
the land or in the 
water can affect 
the land or water 

around us. 

Which of your 
activities might 

affect your 
watershed? 
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A Watershed Mind Map 

In what ways is the watershed pictured below being used?  
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Key Concepts to be reviewed: 

• We cannot always accurately predict the consequences 
of our actions. 

• Introduced species can affect the health of 
ecosystems. 

• Pollutants from human activities can travel within and 
between ecosystems. 

 

Topic 1.5 Review 
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How can our actions promote 

sustainable ecosystems? 

Topic  

1.6 
(Pages 62-77) 
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How can our actions promote 

sustainable ecosystems? 

During Earth Hour people 
were asked to shut off 

their lights for one hour 
in order to show how 

much electrical energy 
usage could be reduced. 

Did you participate in Earth Hour? How? Or why not? 
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Sustainability is maintaining an ecosystem so present 
populations can get the resources they need without risking 
the ability of future generations to get the resources they 

will need. 

We must understand and commit      

to sustainability. 
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Sustainability helps ensure that populations stay within the 
carrying capacity of their ecosystem. 

We must understand and commit      

to sustainability. 

What actions can humans take to promote sustainability? 
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Reflecting on Responsibilities 

What message is the 
passage on the left 

trying to communicate 
to humans? 

Why is this message 
important? 
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We must understand the link between 

biodiversity and sustainability. 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

We must understand the link between 

biodiversity and sustainability. 

Biodiversity is all the diversity of species that live in an 
ecosystem, as well as all the diversity of ecosystems within 

and beyond that ecosystem. 

How many 
different 

species can you 
see in the 

ecosystem on 
the left? 
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We must understand the link between 

biodiversity and sustainability. 

Describe the 
interactions 

between living 
and non-living 
things in the 
ecosystem on 

the left. 

A sustainable ecosystem must maintain a balance between its 
diverse living and non-living parts. 

Equilibrium is a state of balance in an ecosystem. 
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Looking For the Links 

Compare the abiotic components of the two ecosystems.  

Compare the biotic components of the two ecosystems.  

Which of the two ecosystems is more diverse? Why? 
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Although the actions of humans often harm ecosystems, 
humans also have the power to heal ecosystems. The 
following images show ways in which humans can help. 

Our actions can maintain or rebuild 

sustainable ecosystems. 

Protecting Wetlands 
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Our actions can maintain or      

rebuild sustainable ecosystems. 

Re-introduction of Species 
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Our actions can maintain or      

rebuild sustainable ecosystems. 

Biocontrol 
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Our actions can maintain or       

rebuild sustainable ecosystems. 

Habitats for Birds 
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Our actions can maintain or      

rebuild sustainable ecosystems. 

Smart Growth 
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Change in society starts with change in individuals. Each one 
of us has tools and gifts that can help us bring about change. 

You can choose actions that benefit 

ecosystems now and for the future. 

Consumers 
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You can choose actions that benefit 

ecosystems now and for the future. 

Volunteers 
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You can choose actions that benefit 

ecosystems now and for the future. 

Citizens 
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Case Study: Securing a               

Bright Future For Songbirds 

How can we 
influence the 

future of 
songbirds? 
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Key Concepts to be reviewed: 

• We must understand and commit to sustainability. 

• We must understand the link between biodiversity and 
sustainability. 

• Our actions can maintain or rebuild sustainable 
ecosystems. 

• You can choose actions that benefit ecosystems now and 
for the future. 

 

Topic 1.6 Review 


