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Protect the World  
of Watery Ecosystems
Water! It flows beneath our feet as groundwater. It etches 
spidery networks of converging streams, rivers, lakes and 
wetlands. It nourishes our lands as it drains from the 
highest mountain peaks down to our seemingly unending 
coasts along the Atlantic, Pacific and the Arctic oceans. It 
connects our most far-flung wilderness areas and remote 
communities with fertile farmlands and bustling cities. All 
living things share a critical need for this miracle liquid. It 
is truly the wellspring of life. 

As Canadians, we are blessed with a great abundance of 
water. Yet, how often do we think about the seldom-seen 
world living beneath the surface of our many lakes, rivers 
and oceans, which depends on healthy water? How often do 
we consider the effects of our activities on hidden aquatic 
neighbours who are equal stakeholders in our watery wealth? 
The Canadian Wildlife Federation and its partners would 
like the answer to be, “Always.”

Join us for an amazing learning adventure in the mysterious 
world of watery ecosystems and the wildlife that lives there, 
and how we can better protect these precious resources. 
Lifetimes of exploration open up when we look beneath 
the water’s surface and discover the fascinating world that 
needs our helping hand. 

Your Connection to Underwater Life
Did you know that your connection to life that lives in water 
starts right in your own backyard? If you were to trace the 
water going down your drain or the stream or river that flows 
through your community, you would discover that most of 
the same water eventually drains into the oceans along our 
coasts! This network of springs, lakes, rivers and wetlands 
— and all the land it drains — is called a watershed. 

Watersheds are important links between the land where we 
live and the world’s vast oceans. They are ancient delivery 
systems that carry water, minerals, nutrients, wildlife — 
and even people — from our landlocked Canadian interior 
to our far-flung coasts. This precious network supports and 
helps shape diverse and important water habitats such 
as streams, rivers, lakes, estuaries, wetlands, coastlines 
and oceans. Water can also carry lethal loads of harmful 
chemicals, debris and sewage. Even the litter we carelessly 
toss away can end up in the water. And that means that your 
actions on the land and in the water can affect all things 
that live in water.

Everyone in Canada lives in one of five main ocean watersheds: 
the Arctic, the Atlantic (which includes the Great Lakes and 
the St. Lawrence River), Hudson Bay, the Pacific or the Gulf 
of Mexico. Visit www.wildeducation.org/programs/nww06/
watershed_map.html  to locate the watershed in which you 
live on Canada’s Watershed Map. Look for the networks of 
converging streams and rivers within your watershed. Trace 
the flow of these waters through your community. Unravel 
how they connect you directly to the ocean. And discover 
that regardless of where you live, either inland or along a 
seacoast, your daily actions will help or hinder the survival 
of some of our most fascinating and valuable freshwater and 
saltwater habitats — and the wildlife that lives there. Make 
your connection a positive one for life that lives in water!
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Resource Sheet 1:  
Unlock Underwater Mysteries
Do you remember your last long car trip? You likely saw many 
different kinds of landscape, such as forests, fields, rivers 
and wetlands. Did you notice that each type of area seemed 
to be home to different kinds of animals and plants? 

What you noticed is what scientists have described as 
ecosystems (different types of functional units that result 
from the interactions of living and non-living components) 
and habitats (the areas that provide food, water, shelter and 
space for wildlife, all arranged just right for a particular 
species). Ecosystems can be viewed on a broad scale (such 
as a lake, a river or a wetland) and on a small scale (such 
as a fast-moving rapid in a river or a rock in the rapid). 

It’s often easy to see differences in the landscape and the 
different creatures that live in each one, if you drive along 
a road on land. The greater challenge is to understand that 
underwater landscapes are different, too. And that each 
underwater landscape is also home to different groups of 
animals and plants. 

Aquatic ecosystems may look the same to the untrained eye. 
But remarkable mysteries are waiting to be unlocked if you 
take the time to explore such places. For instance, most 
lakes look like sheets of water when viewed from above. But 
did you know that there are different kinds of lakes (such 
as shallow and deep lakes)? Did you know that each kind 
of lake also has different types of spaces, or zones, such 
as shorelines, surfaces, bottoms and mid-water columns? 
In fact, each of these zones can also vary in an astonishing 
number of ways! And each space seems to best fit certain 
plants and animals. Let’s get more acquainted with some 
of these amazing aquatic places.

Types of Aquatic Ecosystems
What types of aquatic ecosystems could you expect to 
see if you were to travel under the water? Here’s a list 
of three main types to help you get started in unlocking 
underwater mysteries. 

Freshwater Ecosystems: •	 Freshwater ecosystems consist 
of moving water systems (lotic), such as streams and 
rivers, and standing water systems (lentic), such as ponds 
and lakes. They also include wetlands such as marshes, 
swamps, fens and bogs.
Brackish Waters: •	 Brackish waters (mixed saltwaters and 
freshwaters) are the aquatic areas between fresh and 
saltwater ecosystems and include estuaries — those unique 
and productive places where rivers meet the ocean.
Saltwater Ecosystems: •	 Saltwater ecosystems can include 
tide pools, the inter-tidal zone, the continental shelf and 
the open ocean.

You are off to a great start by knowing about these main 
ecosystems, but there’s more. For instance, within each of 
these ecosystems, there are a number of physical, chemical 
and biological variables to consider:

Physical Variables: •	 Physical variables such as depth, 
temperature, water pressure, water clarity (clearness) 
and bottom type.
Chemical Variables: •	 Chemical variables such as oxygen, 
nutrients and salt concentrations.
Biological Variables: •	 Biological variables, that is, the 
presence of other living things that may be friendly, 
hostile or neutral. 

Did you know that each new combination of these variables 
creates a different and special ecosystem that, in turn, 
provides habitat for countless fascinating creatures? One 
way of appreciating the variety and bounty of the world under 
the water is to experience it. Power up your imagination 
and unlock even more mysteries of the deep by taking a 
fantasy dive to discover what makes underwater ecosystems 
so special.
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Pressure: •	 As for water pressure, you may have already 
experienced the painful pressure in your ears as you 
dive to the bottom of a deep swimming pool. Imagine 
descending a kilometre or more, where tonnes of water 
overhead create bone-crushing pressure that unprotected 
humans cannot survive. Amazingly, even here, you would 
find creatures that have adapted so well to these extreme 
conditions that they would die if they were removed from 
this level of pressure.

Despite myths about “bottomless” lakes, if you dive deep 
enough you will eventually reach the bottom. The bottom 
of any water body can vary greatly from place to place — 
sandy, muddy or rocky — and can attract different creatures 
and plants. 

The presence of surface ice in certain seasons or even year-
round on a body of water also affects light penetration and 
prevents oxygen in the air from entering the water.

Finally, do not overlook the obvious — the environment in 
which you are suspended is overwhelmingly liquid. That 
means you must consider an entire set of other features 
that affect life under water — chemical variables.

Physical Variables 
Did you notice how you felt free from the effects of gravity 
when you “dove” into the water? That’s one very striking 
aspect about underwater “space.” Your explorations can easily 
go in all directions — up, down and all around. Many living 
things, both plant and animal, have less need to be attached 
to a surface in this environment. Life can be found almost 
everywhere you look, even suspended effortlessly in front of 
your face. This presents some interesting living opportunities 
when compared with terrestrial environments.

Temperature: •	 The temperature of the water is likely the 
next thing you will notice. It is an important factor for all 
aquatic species. Some like it warm; others must have it 
cold. When you have gone swimming, you have probably 
experienced a range of water temperatures due to season 
or location. You may even have swum down through the 
water column and noticed the temperature getting colder. 
In very deep lakes and in the ocean, temperatures can 
become very inhospitable to warmth-loving creatures like 
us. Even in summer, the depths can approach a chilly  
4o C in freshwater and closer to 0o C in the ocean. 
Currents: •	 If you chose a river or stream for a dip, or even 
parts of the ocean, the next thing you might notice is the 
movement of the water. Currents present certain challenges 
to plants and animals that want to stay in one place in 
the water. Life in moving water can be a struggle unless 
you find a way to attach yourself to something solid or 
hide in eddies, or simply “go with the flow.”
Light Penetration and Depth: •	 Now, let’s go deeper — down 
into the cold, dark depths of a deep lake or the ocean. 
As you descend you will notice two more changes: the 
growing darkness and the growing pressure. Even in the 
clearest water, light can penetrate only so far. The actual 
depth that light reaches is further influenced by water 
clarity (clearness). In a muddy creek, light may penetrate 
only centimetres below the surface. In a clear lake or 
ocean, it might filter down dozens of metres. But, go deep 
enough and you will have complete darkness. Since most 
plants need light to grow, both depth and water clarity 
determine where they might survive.
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Chemical Variables
The liquid around you contains a large number of helpful 
and harmful chemicals that you cannot escape, even for 
a moment. 

Oxygen: •	 Terrestrial species, like you, get oxygen in the 
form of a gas (which draws from the mixture of gases 
called “air”). Many aquatic species, however, extract 
dissolved oxygen from the water by means of specialized 
organs such as gills. Dissolved oxygen levels vary greatly 
from place to place in the underwater world and depend 
on a number of things, such as water temperature, the 
amount of plant photosynthesis happening, and the 
amount of mixing between the surface waters and deeper 
waters. High oxygen levels are of particular importance 
to species such as trout. Bass, on the other hand, thrive 
with far less oxygen. 
Nutrients: •	 Nutrients are also part of our underwater 
chemical environment. Aquatic plants need the same 
nutrients as their terrestrial counterparts. Whether they 
are rooted on the bottom or totally suspended in the 
water, photosynthetic plants, such as algae, take in 
phosphorus, nitrogen and other nutrients. Their growth 
creates the base for aquatic food chains. Unfortunately 
for some animal species, high nutrient levels can lead to 
low oxygen levels. For more information on this process 
of eutrophication, go to the Environment Canada website: 
www.ec.gc.ca/water/en/manage/poll/e_plant.htm.
Salts: •	 Obviously, the level of different “salts” in the 
water is another major chemical factor and distinguishes 
freshwater, saltwater and brackish environments. Animals 
and plants that live in and “drink” saltwater must have 
special adaptations to keep their internal body environment 
in chemical balance with a salty outside environment. 

A final thought about water chemistry: As you explore 
beneath the water surface, you should be aware that you are 
immersed in a “soup” of natural and synthetic chemicals 
— many of which are toxic. Some of these are things that 
you and your neighbours have poured down the drain, sent 
to the landfill, or sprayed on lawns and fields. 

Biological Variables
All living things depend on other living things. For example, 
food and shelter are provided by one type of organism for 
another. So, biological variables themselves affect “who 
else” can live as neighbours (friendly and otherwise) in a 
particular underwater neighbourhood. Plant and animal 
species have adapted to be successful in virtually all 
underwater situations. 

Biodiversity: •	 The infinite variety of aquatic spaces that 
results from physical, chemical and biological variables 
can lead to incredible biodiversity. Plants and animals 
have become specialized over time, suited to very specific 
conditions. The result: in the coastal waters off British 
Columbia, for example, the biodiversity of plants and 
animals may reach 7,000 known species. Scientists 
suspect that there are at least that many more species 
waiting to be discovered there. Did you know that across 
Canada there are about 35,000 known aquatic species? 
About half of these are found in saltwater habitats and 
the other half in freshwater.
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Resource Sheet 2: Explore Wildlife 
Habitat Beneath the Surface
You have just begun your exploration of different underwater 
environments. It’s now time to “meet” some of your aquatic 
neighbours in your imaginary dive into the depths of wildlife’s 
watery worlds.

Freshwater Systems

Streams and Rivers 
Fast-moving: •	 As soon as you enter a fast-moving stream 
or river, you will immediately understand the challenges 
faced by plants and animals that call this rushing world 
“home.” Your neighbours will be organisms that have 
adapted to live with the currents. They either swim like 
mad, hide out in eddies, attach themselves to something 
solid, or “go with the flow.” This environment offers 
particular benefits. Dissolved oxygen content tends to 
be high (which means you can breathe more easily), a 
steady stream of food is delivered by the current (which 
means there’s a source of available food), and the bottom 
is often swept clean of mud (which means there’s maid 
service), leaving rock crannies for shelter. And, if you 
wish to travel, the current will do most of the work — at 
least if you go downstream!
Trout: •	 Beautifully patterned brook trout are typical of the 
“swim like mad” creatures you might see in a fast-moving 
stream. They love the high oxygen content found here; it 
helps power their strong swimming muscles. Trout spend 
much of their time resting in slow-moving pools under 
stream banks. When hunger strikes, they can artfully play 
the currents, darting about from eddy to eddy to hunt for 
tasty snacks that the moving water delivers. 
Plants: •	 The survival strategy differs for plants, such as 
algae, that stay put in the current by gluing themselves to 
underwater rocks. This method also works for the larvae 
of the notorious black fly. The young attach themselves 
to underwater rocks where they eat by filtering small bits 
of debris from the passing waters. Other animals, such 

as dragonfly larvae, stonefly larvae and crayfish are flat 
enough to slip into tight, calm spaces between and under 
rocks. These voracious predators lie in wait for organisms 
that prefer to go with the flow. 
Zooplankton: •	 Some organisms, particularly young ones, 
drift downstream during a part of their lives. You won’t 
likely see them without a microscope, but rotifers, a type 
of zooplankton (free-floating animal), can number up to 
5,000 per litre in some freshwater habitats. They don’t 
attach to rocks or other stationary objects, but mainly 
drift in the water column until they are eaten, reproduce 
or are carried back upstream in the belly, fur or feathers 
of a stronger creature. 
Slow-moving: •	 When your stream or river reaches flatter 
land, it slows down and drops some of the soil it picked 
up on its travels. These slower waters suit animals that 
swim more slowly and allow an abundance of plants to 
take root in the muddy bottoms. Mud creates a totally 
different type of habitat for animals, too. Tiny, pale, 
thread-like worms called nematodes make up about 15 
per cent of the living material here. Imagine how many 
there must be considering these roundworms are only a 
centimetre long and as thin as a hair on your head!

Lakes
If you drift long enough under the moving waters of a river 
or stream, you may come to one of Canada’s estimated 
three million lakes. Lakes are classified as lentic (still 
water) ecosystems and scientists divide them into three 
main categories:

Oligotrophic: •	 Oligotrophic lakes (producing little food) are 
usually cold, rich in oxygen and poor in nutrients. 
Eutrophic: •	 Eutrophic lakes (producing much food) are 
usually warm, low in oxygen and rich in nutrients.
Mesotrophic: •	 Mesotrophic lakes are somewhere in between 
the two other types. 

The underwater area of lakes can be further subdivided into 
specific zones based on the amount of light that penetrates 
the water and how close it is to the shore or bottom. 
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Littoral Zone:•	  If you stay near shore in the shallow area 
where light can penetrate, you will likely be surrounded by 
rooted underwater plants. This is called the littoral zone. A 
lake’s greatest number and variety of plants and animals, 
from producers to reducers, are found here. Swim here 
and you may brush fins with ferocious pike or muskellunge 
— metre-long, toothy torpedoes, waiting hidden among 
the plants to burst upon an unsuspecting frog, fowl or 
fish. Here you may also see aquatic insects. Diving water 
beetles, giant water bugs and water boatmen dart about 
looking for prey, but usually of a smaller size. 
Pelagic Zone: •	 Keeping to the water column and floating 
farther from shore, you will find yourself in the pelagic 
(open water) zone. At first, you may feel quite alone. 
But, if you look very, very closely, you will find millions 
upon millions of tiny phytoplankton (literally, free-floating 
plants), zooplankton (free-floating animals) and diatoms 
(microscopic algae). Phytoplankton, being plants, are 
producers in the lake food web. They provide food for the 
primary consumers such as rotifers, protozoa, cyclops and 
other zooplankton, which, in turn, feed larger animals. 
In the open water of a cold, oxygen-rich lake you may 
even find yourself swimming alongside lake trout or char. 
These fast, sleek, carnivores live near the top of the food 
chain, eating smaller prey. In warmer lakes, your fishy 
neighbours might be bass, sunfish, suckers, catfish or 
even the exotic carp.
Benthic Zone: •	 As you move down the water column, you 
will eventually come to the benthic or bottom zone. Most 
creatures that find themselves on the bottom are poor 
swimmers. Molluscs, such as mussels and clams, favour 
this zone, filtering tiny organisms out of the water on a 
continual basis. 
Profundal Zone: •	 In a really deep lake you may even 
descend to a profundal zone, an area where the light 
cannot reach. There isn’t much variety or abundance of 
life in this zone. Reducer species, including anaerobic 
bacteria (bacteria that do not need oxygen) and some 
fungi are found here, doing their dreary but important 
work of decomposing those that have left the world of 
the living behind. Other organisms include blood worms, 
some fish and nematodes. 

Canada’s Aquatic Environments, at www.aquatic.uoguelph.ca, 
contains a collection of photos and detailed diagrams of 
different water bodies and information about wildlife that 
lives in them. 

Brackish Waters

Estuaries: Where Freshwater 
and Saltwater Meet
During your imaginary dive, imagine swimming from freshwater 
into an area where freshwater and saltwater meet. Estuaries 
are where rivers spill into the ocean. While they have similarly 
diverse habitats as their freshwater counterparts — littoral, 
benthic and pelagic zones — there is a major difference: 
the presence of brackish (partially salty) water.

Estuaries come in all shapes and sizes and may be called 
bays, lagoons, harbours, inlets, fjords and sounds. Some of 
Canada’s best-known estuaries are the St. Lawrence estuary, 
Strait of Georgia, James Bay and the Mackenzie River and 
Beaufort Sea and the Bay of Fundy between New Brunswick 
and Nova Scotia.

Many of the fish that you find in the open waters come just 
to dine. In fact, estuaries have been called grocery stores for 
marine life because of the abundance and amazing variety 
of food. Let’s pick out a few of the stars.

Marine sturgeons: •	 That hulking, armoured fish that looks 
like it just swam out of the age of the dinosaurs is a 
marine sturgeon. This ancient fish has not changed much 
in 65 million years. Its elongated body is covered in large 
plate-like scales called scutes, and its vacuum-cleaner 
mouth, located on the underside of the head, enables 
it to suck up bottom-dwelling crustaceans, worms and 
small fish.
Clams, mussels and more:•	  Cruising along the bottom, 
you’ll meet huge numbers of clams, mussels, snails, 
segmented worms and lugworms. Amphipods (small 
shrimp-like crustaceans) are so numerous that scientists 
have found up to 11,000 of them in a single square metre 
of Bay of Fundy mud!
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Crabs:•	  Fiddler and hermit crabs, also crustaceans, take 
advantage of this productive habitat too. You’ll recognize 
male fiddler crabs. They’re the ones with one claw that is 
much bigger than the other. (Both claws of female fiddlers 
are about the same size.) Claws are used to manipulate 
food, for sexual display and for defence. So keep your 
distance! Hermit crabs, unlike other crustaceans, have 
soft abdomens that need protection. The hermit finds 
an abandoned mollusc shell and puts it on by backing 
into it. It then carries the shell on its back — a mobile 
home! When it grows out of one home, it simply finds a 
bigger one.

Saltwater Systems

Moving Saltwater
As we leave the estuary and head along the ocean coast, 
we find other special — and often turbulent — underwater 
environments. Be careful if you try to swim in the intertidal 
zone! The currents, tides and wind-driven waves make life 
along marine coasts challenging for even the best-adapted 
inhabitants. Many creatures firmly attach themselves to 
anything solid to prevent themselves from being washed away. 
This situation creates a high demand for rocky real estate. 
Hard-shelled mussels use sticky threads to permanently 
attach themselves to rocks, their own shells often providing 
a surface for plants such as algae and smaller creatures 
such as barnacles. In healthy habitat, you might encounter 
thousands of mussels, crowded shell to shell, and filtering 
out tasty plankton that is continually washed around them 
by currents. Still other shelled animals, such as limpets, 
cling tightly to rocks but move slowly about on a muscular 
foot in a daily search for food. No one seems to know how, 
but they manage to return to the same place on their rock 
every night.
 
Not all the creatures you meet along the coast have hard 
shells. Colourful sea stars and anemones use suction cups 
to stay plastered to the rock. The sea anemones’ jelly-like 
bodies absorb the impact of crashing waves while their 
poisonous tentacles wave toward unsuspecting prey. 

And not all creatures choose rocks for a home base. Thread-
like nematodes dig into the mud and sand. Some free-
swimming fish, such as sculpins, seem perfectly built for 
turbulent times. These bottom dwellers are pressed against 
the bottom as water flows over their large pectoral fins (fins 
on the side of the body). They are so committed to life on 
the bottom that, unlike most fish, they don’t even have a 
swim bladder to help them float. 
 
The Continental Shelf
Continue your imaginary dive out to sea from any of Canada’s 
ocean coasts and you will see, stretched beneath you, the 
continental shelf. This is the area between the low tide mark 
and the open or deep ocean. These shallow waters (also 
called the neritic zone) receive sunlight, making them the 
most productive part of an ocean. When these ecosystems 
are healthy, you will see forests of seaweed, large schools 
of fish and a huge variety of other creatures, both in the 
open water and on the bottom. 

Perhaps the most famous of Canada’s continental shelves 
is the Grand Banks off Newfoundland and Labrador. This is 
a vast area, up to 150 metres deep and swept by the warm 
waters of the Gulf Stream. Coastal rivers deliver important 
minerals and the sun can penetrate to the seabed where 
seaweed can flourish. Tiny planktonic plants and animals 
can number more than 400 million in a single cubic metre. 
This all makes Canada’s Grand Banks one of the world’s 
richest continental shelves and one of the world’s most 
important fishing grounds — for now. 

Who are your neighbours beneath the waters of the continental 
shelf? Here, the scope runs from marine mammals (such 
as whales, seals and dolphins) through to reptiles (sea 
turtles), invertebrates (crustaceans), algae and, of course, 
fish. There are hundreds of fish species alone, but most 
noticeable might be fish such as cod, flounder, salmon, 
sharks, rays and skates.
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There was a time when a trip below the surface of the Grand 
Banks would guarantee with a parade of countless schools 
of Atlantic cod. Sadly, this once abundant fish has become 
rare. Still, you may be lucky enough to see some, living near 
the bottom and eating almost any small fish, crustacean or 
other invertebrate that will fit in their mouths. 

Anadromous Fish: •	 Anadromous fish, like you, are only 
visiting. They spend part of their lives in freshwater 
habitats (where they were born or hatched), part of their 
lives in saltwater habitats (where they feed and grow to 
adulthood) and then return to freshwater habitats to lay 
eggs. The most famous of the anadromous fish is the 
salmon. They can be found on the shelf of both the East 
and West coasts. 
Bottom Dwellers: •	 Flounder are flat fish that, as adults, 
hide in the sand on the bottom. They start out life looking 
like other fish, with an eye on each side of the head. But, 
living with one side of their faces always pressed against 
the bottom, flounder have adapted in an interesting way. 
As a flounder matures, one eye appears to migrate so that 
both eyes are on the same side. There are both left eye 
and right eye species of flounder. Right eye flounders are 
found in all three oceans of Canada. 

Other bottom dwellers include skates and rays. These 
relatives of sharks spend most of their time on the bottom. 
Like the sculpins, they do not have swim bladders to help 
them float. However, their skeletons are made of light, 
flexible cartilage that takes less energy than bone to 
support. Even the ferocious-sounding stingray eats mostly 
hard-shelled invertebrates. Its teeth are hard and flat to 
crush the shells of its prey. The spine used for stinging is 
a modified scale used for defence. It can be lethal, so it’s 
best to keep your distance and shuffle through the shallows 
where they occur. 

Worms: •	 You will see lots of creatures besides fish living 
here. Amphitrite worms hide in their tube dwellings 
buried just below the surface of the mud. When vibrations 
alert them to approaching food, they reach up from the 
tube opening and grab prey with their tentacles. If the 
approaching vibration indicates a predator, they quickly 
take refuge back in the tube.
Lobsters: •	 Lobsters are another well-known, yet intriguing, 
occupant of the shelf. These armoured aquatic crustaceans 
rumble along the bottom eating fish, invertebrates and 
plants. They live a long time — up to 100 years, some 
scientists think. A world-record specimen has been 
recorded at a very impressive 20 kilograms and more 
than a metre long. 
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The Deep Ocean
When you notice the relatively shallow continental shelf 
sloping away beneath you, you have reached the deep ocean. 
It can drop to staggering depths. How deep? Scientists have 
found a place nearly 11 kilometres deep in the Marianas 
Trench in the Pacific. This is deep enough to easily submerge 
our highest terrestrial mountains. Closer to home, we have 
the Gully, a two-kilometre deep underwater canyon that lies 
about 360 kilometres east of Halifax, Nova Scotia, in the 
ocean and then a rapid drop to over three kilometres and 
then down to some five kilometres in the abyssal plain. 

The deep ocean is too complex to appreciate in a single 
glance so let’s start near the surface and work our way 
down from there.

Epipelagic Zone: •	 The epipelagic zone extends down to 
around 200 metres from the surface of the ocean.  It is 
where air-breathing marine life must live. Leatherback 
turtles, dolphins, porpoises, whales are found here. There 
is enough light in this zone to support photosynthesis. Tiny 
phytoplankton “harvest” light and form the foundation 
for far-reaching ocean food chains. 

  As you descend, you might glance back up toward the 
light and be struck by how difficult it must be for creatures 
in this zone to conceal themselves from predators that 
lurk below. This is an ideal place for migratory carnivores 
such as basking sharks and mackerel sharks to cruise 
in search of food. The infamous white shark, the world’s 
largest predatory fish, is found in both the Pacific and 
Atlantic oceans. The epipelagic zone is dangerous for all 
but the very big, the very small and the very fast!
Mesopelagic Zone: •	 The area between 200 metres and 
1000 metres is the mesopelagic zone. It is often called 
the twilight zone because a minimum amount of light 
penetrates to this depth. Medium-depth species like dory, 
tuna and mackerel might swim around you. You can relax 
a little here because light levels are low enough to allow 
for concealment even from below. 

Bathypelagic and Abyssopelagic Zones: •	 These zones are 
absolutely dark and may be described as follows: 

Bathypelagic Zone•	  (the area between 1000 to about 
4000 metres in depth), 
Abyssopelagic Zone at depths of 4000 to about 6000 •	
metres, and the
Hadal Zone, which includes the trenches or fissures •	
beneath the ocean floor. 

  You’ll join bizarre life forms here that have adapted to 
cold temperatures, intense pressure and darkness. No 
plants live here. Lantern fish are very successful (and 
very abundant) here in the deep. They make up for the 
lack of light by creating their own. Tiny “flashlights,” 
called photophores, line their heads and bodies, attracting 
zooplankton, such as copepods and ostrapods, on which 
they feed. Lantern fish sometimes travel in such large 
schools that they can fool sonar equipment into thinking 
they are the ocean floor. Fearsome viper fish also live here. 
They have such long fangs that they don’t even fit in their 
giant mouths — and their mouths open wide enough to 
swallow whole prey that is larger than them. Happily, they 
also have expandable stomachs to contain their rare but 
super-sized meals. Other creatures you may encounter 
are deep-sea jellyfish, brittle cucumbers, stalked crinoids, 
brotulides, tube worms, abyssal octopus, deep-sea eels 
and sea snails.

  While you are down here, visit a special deep sea environment 
that was recently discovered off Canada’s West Coast: 
deep ocean hot springs known as hydrothermal vents or 
“black smokers.” These vents can release water heated 
to 300o C. These large, black chimney-like structures 
can rise 15 metres from the ocean floor at depths of over 
2,000 metres. There is no oxygen, no light and lots of 
sulphur. Up to 60 species have been identified here that 
are found in no other ecosystem in the world. How does 
life survive in such an inhospitable place? Bacteria take 
the place of plants as the producers in these food webs. 
In a process called chemosynthesis (not photosynthesis), 
they draw energy from a chemical called hydrogen sulphide 
and use it to grow. Other creatures graze on the bacteria 
while still others eat the bacteria-eaters. Eventually an 
entire food web develops.
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The ocean floor itself is called the benthic realm. Here, you 
can join such creatures as sea spiders, half a metre wide 
and striding across the muddy ocean floor to prey on sea 
anemones. You can also share space with giant isopods, 
relatives of our small, terrestrial pillbugs. The hefty aquatic 
version looks more like an armadillo than a pill. Or you can 
hang out with sea cucumbers, octopuses and crabs.

Whew! It is time to head back to the surface and end our 
imaginary underwater adventure — for now. Do you know 
that you have only experienced a fraction of the amazing 
places and creatures that exist under the water? In fact, 
even scientists have seen only a small part of the underwater 
world that exists. It is truly a rich “frontier” for curious 
minds that wish to discover something never before seen 
by humans. 

If you would like to continue the adventure, here are some 
websites to help:

Visit the •	 Department of Fisheries and Oceans website, 
Big Blue Bus, at www.dfo-mpo.gc.ca/canwaters-eauxcan/
bbb-lgb/index_e.asp to get a great lesson plan, join a club 
or research your favourite creature.
Also visit the •	 Centre for Marine Biodiversity to view  
videos and photographs of marine life and habitat at 
www.marinebiodiversity.ca.
Take a virtual field trip to an underwater ecosystem, •	
do a stream study or carry out a benthic assessment at  
www.epa.gov/owow/oceans/kids.html.
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Lesson Plan: If I Were a Fish
Grade: Grade 3
Subjects: Language arts, visual arts, science
Duration: One hour
Setting: Indoor, classroom
Materials: Class set of Student Sheets 1 and 2; newsprint; 
construction materials for mobiles or murals (e.g., hangers, paper 
plates, string, construction paper, scissors and crayons)
Objectives: Students will be able to:
1. show how aquatic animals are interconnected by their 

feeding relationships;
2. explain the similarities and differences between food 

chains and food webs; and
3. use chains or webs to describe the interrelationships of 

at least three members of a lake community.
Summary: Students will investigate the food web of living 
organisms in a lake community by reading a story and 
constructing a mobile or mural.

Background
In the story, “If I Were a Fish” (see Student Sheet 1), a 
simple set of interactions is developed. The key components 
of the lake community and their connections are outlined 
on Student Sheet 2. The diagram shows that members of 
an aquatic community depend on other members of that 
system for food. A series of dependent relationships forms 
a food chain. A food chain is an ordered list of who eats 
whom. When several food chains are linked together, they 
form a food web. In any community, all living organisms 
are linked together by a “what they eat” and “who eats 
them” relationship. 

Aquatic insects spend part or all of their lives in water. 
Familiar aquatic insects are midge fly larvae, mayflies, 
dragonflies, water boatmen and giant water bugs. Some of 
these insects eat plants, phytoplankton, decaying plant and 
animal matter, zooplankton and molluscs.

Small drifting aquatic organisms in the water are called 
plankton. There are two kinds of plankton: phytoplankton 
and zooplankton. Phytoplankton are little aquatic plants that 
photosynthesize (produce food using carbon dioxide, water 
and sunlight). Some examples of phytoplankton include 
blue-green algae and diatoms. They form the base of most 
food chains in lakes. Zooplankton are microscopic aquatic 
protozoa, crustaceans and other animals with names like 
amoeba, paramecium, amphipod and fairy shrimps. These 
animals feed on phytoplankton, bacteria, or decaying plant 
and animal matter. 

Molluscs have a soft body that is often enclosed in a shell. 
Familiar molluscs are snails and mussels. These animals 
tend to feed on phytoplankton, zooplankton, and decaying 
plant and animal matter.
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Procedure
1. Have one student read aloud the story “If I Were a Fish” 

on Student Sheet 1.
2. Have students identify all living things in the story. Draw 

as many food chains as possible. Then have students 
incorporate the food chains into a food web. You may 
wish to use the food web diagram on Student Sheet 2.

3. Have students design a mural or mobile to represent 
the food web. Organisms may be designed with rolled 
strips of construction or tissue paper to create a three-
dimensional effect. 

Evaluation
Given any one organism, see how many direct and indirect 1. 
connections the students can make to other living and 
non-living things in the lake.
Play the following “linking” game: The first student is 2. 
given the name (or a picture) of one lake organism. He 
or she must name a living or non-living thing that the 
organism is directly linked to and describe the linkage. 
The next student must make a direct link starting with 
the thing named by the first student and so on. Things 
may only be named once.

Extensions
Have students act out the interactions that take place in 1. 
the community. Students may make costumes with garbage 
bags and construction paper to develop an identity.
Have students observe and/or research one of the living 2. 
organisms in the story and write an article that could be 
published in a school or nature magazine.
Have students develop a food web for a different aquatic 3. 
community, such as for a river, wetland, brackish or 
saltwater community.

Adapted from the Fish Ways Activity Guide, with permission from the Canadian 
Wildlife Federation and the Ontario Ministry of Natural Resources. 
(For more information about the availability of the Fish Ways Activity Guide and how 
to enrol in Fish Ways workshops, see www.WildEducation.org.)
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Student Sheet 1
If I Were a Fish
Jeetesh yawned and blinked as the bright sunlight pushed 
its way through a crack between the drapes in his bedroom. 
“I hope I have an adventure today,” he thought. He smiled 
when his parents said they were planning a picnic with 
friends in a nearby park by a lake. “That’s great,” he said 
as he laughed out loud. “I was hoping to have a chance to 
do something different today.” 

Jeetesh ran as fast as he could when he saw his best friends, 
José and Melvin, who were already at the park with their 
parents. Mai Ling and her friend Danielle waved and yelled 
out “hello” as they helped their parents put baskets of 
goodies for lunch on the picnic table. 

“Let’s all take a walk before lunch,” said Jeetesh’s father. 
“Maybe we’ll see something new.” Mai Ling and Danielle 
brought binoculars with them in case there were interesting 
things to see. 

They walked until they reached a place that looked like a new 
trail. “Oh, look,” said Danielle. “I think someone started a 
new path. Let’s explore it.” On the trail, they slowed down 
to look around. Mai Ling bent over to touch the soft, tender 
leaves of the sensitive fern. José stretched his arms upwards 
to feel the alder tree’s rough catkins. Melvin kept looking 
around at all the wild things. “Look here,” he said. “I found 
some moss and I can hear a pounding sound.”

“That’s called reindeer moss,” said Jeetesh’s father. “You 
can see its tiny patterns. And look, the bright red berries 
on this bush next to me are called elderberries.”

“Hey, I can see what’s making the pounding sound,” said 
Danielle as she looked through the binoculars. “It’s a 
woodpecker. I saw a picture of it in my WILD magazine! And 
it’s on a pine tree. I think it’s looking for grubs to eat.”

“And there’s a spruce tree,” said Melvin. “We learned about 
their prickly needles at school.”

The trail started to narrow. They began walking in a single 
file. “Wow, this is just like being an explorer,” said José 
who was behind Jeetesh. “Maybe we’ll make some great 
discovery today.” As the group walked, they pushed apart 
a dense bush of blackberries and then suddenly they were 
standing along a beach, looking at the lake.

Above them, an osprey was flying high over the lake. Then 
it swooped down and grabbed a dead lake whitefish that 
was floating on the water. “Did you see that?” whispered 
Melvin. “I sure did,” said Danielle as she took a closer look 
through her binoculars. “Look, look, there’s some bird diving 
into the water.”

“It’s a loon,” said Mai Ling as quietly as she could. “I’ll 
bet it is eating minnows. My teacher played a DVD about 
it and I heard how it sounds.” 

A large splash surprised them all and as they quickly turned 
toward the noise they saw a silvery shape pop into the water. 
“A fish is an amazing animal,” said Jeetesh. “Wouldn’t it 
be neat to swim through the lakes and rivers and visit fish 
neighbourhoods?”

Melvin chuckled, tapped Jeetesh’s shoulder and started 
singing, “A fish, a fish I’d like to be, swimming in the deep 
blue sea.” Everyone laughed and they joined Melvin in singing 
his song as they walked back to the picnic area.

Mai Ling, Danielle, José, Melvin and Jeetesh shared their 
stories about their walk along the new path in the park. 
After lunch, Jeetesh stretched back in the sand and began 
to dream about an adventure in the lake. He took a long 
breath and closed his eyes. Suddenly, he felt strange. He 
lifted his hand to his forehead to see if he had a fever. “I’m 
covered in scales!” he shrieked. “And I’m growing fins.” 

Jeetesh gave a strong push with his arms and splashed 
into the water. His dorsal and pectoral fins brushed against 
plants growing in the water (they are called aquatic plants) 
that were in full bloom near the edge of the lake. He swam 
along the shore, weaving in and out of tall cattails.
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Near the bottom of the cattail stems, Jeetesh saw a large 
number of snails feeding. Snails were only one kind of 
mollusc he was familiar with. The snails were eating algae 
that had collected on the stalks of the larger aquatic 
plants. Other phytoplankton (tiny aquatic plants) drifted 
by. He remembered reading about how important small 
and large aquatic plants were to every living thing in the 
lake because they change sunlight energy into food energy, 
which is used by other plants and animals to survive, grow 
and reproduce. “Now that I see them, it makes much more 
sense,” he burbled.

As Jeetesh circled close to a patch of water lilies, bubbles in 
the water reminded him again of the importance of aquatic 
plants to the neighbourhood of living things in the lake. 
“That’s right,” smiled Jeetesh. “Plants give off oxygen when 
they make food, and animals need oxygen to breathe. Even 
‘fish boys’ like me have to depend on plants and oxygen.”

Jeetesh increased his pace along the shoreline, swimming 
through grassy pondweed and common waterweed. In the 
distance, he saw a rock bass move rapidly from behind 
a patch of aquatic plants where it had been hiding. It 
shot forward and snapped up a couple of minnows from a 
school that had just passed by. And then suddenly an otter 
appeared out of nowhere and gobbled up a crayfish. Jeetesh 
could hear the crunch as the otter’s jaws made short work 
of the shell.

“Perhaps I’ll swim out and see what I can find in the centre 
of the lake,” he thought. He pushed his tail fin against 
the water and moved like a jet through zooplankton that 
were feeding on phytoplankton. He swam by young lake 
whitefish scrambling nearby and filling their stomachs with 
zooplankton. A lake trout appeared and, one by one, the 
little lake whitefish were quickly swallowed.

Just as he was about to dive into the depths of the lake, he 
caught a glimpse of another lake trout gulping down a white 
sucker. Jeetesh wondered if he might be the lake trout’s next 
meal. “What kind of fish am I anyway?” he wondered.

Jeetesh didn’t have much time to think before he noticed a 
crayfish eating dead plant and animal matter from the bottom 
of the lake. “Isn’t that wonderful? The lake community has 
a better system for recycling garbage than people do on the 
land. Every living thing has some job here,” he thought. More 
activity near the bottom caught his attention. White suckers 
and adult lake whitefish were darting to and fro, snacking 
on different kinds of aquatic insects and molluscs. Without 
thinking, he flashed down and swallowed a whitefish. “I 
must be pretty big,” he thought, moving his jaws.

“Well, I never knew there was this much action in a lake.” 
Jeetesh noticed that the sun was getting low in the sky. 
In all the excitement, he had not thought about the time. 
“Dad will be out searching for me.” He quickly swam 
upward getting excited about the fish stories he could tell 
his family and friends.

As he neared the surface, he saw his father and swam 
toward him. Then he heard José and Melvin call, “Look at 
that huge northern pike wearing Jeetesh’s cap! Wait until 
we tell Jeetesh what we saw today.” 

As he started to blink and open his eyes, Jeetesh saw Mai 
Ling and Danielle bending close to his face to see if he 
were asleep. José and Melvin stretched their necks back 
for a look. “Wow. Do I have a story to tell,” Jeetesh said. 
As he shared his adventure, he finished by saying, “I woke 
up this morning looking for adventure. I just never thought 
it would be about a fish.”



16

Yo
ur

 c
on

ne
ct

io
n 

to
 w

ild
lif

e

w
w

w
.R

iv
er

st
oO

ce
an

sW
ee

k.
ca

un
lo

ck
 u

nd
er

w
at

er

m
ys

te
rie

s

Yo
ur

 c
on

ne
ct

io
n 

to
 w

ild
lif

e

w
w

w
.R

iv
er

st
oO

ce
an

sW
ee

k.
ca

un
lo

ck
 u

nd
er

w
at

er

m
ys

te
rie

s

1
6

S
tu

de
nt

 S
he

et
 2

: 
If

 I
 W

er
e 

a 
Fi

sh
 F

oo
d 

W
eb

 D
ia

gr
am

 
A

da
pt

ed
 w

it
h 

pe
rm

is
si

on
 f

ro
m

 F
is

h 
W

ay
s 

A
ct

iv
it

y 
G

ui
de

, 
w

it
h 

pe
rm

is
si

on
 f

ro
m

 t
he

 C
an

ad
ia

n 
W

ild
lif

e 
Fe

de
ra

ti
on

 a
nd

 t
he

 O
nt

ar
io

 M
in

is
tr

y 
of

 N
at

ur
al

 R
es

ou
rc

es
. 

R
iv

er
s 

to
 O

ce
an

s 
Le

ar
ni

ng
 A

bo
ut

 W
at

er
sh

ed
s 

U
ni

t 
2

w
w

w
.c

w
f-

fc
f.

or
g 

 | 
 w

w
w

.W
ild

E
du

ca
ti

on
.o

rg



Your connection to wildlife

www.RiverstoOceansWeek.ca

unlock underwater

mysteries

Rivers to Oceans Learning About Watersheds Unit 2
www.cwf-fcf.org  |  www.WildEducation.org 17

Resource Sheet 3: Underwater, 
Undervalued and Under Siege
Underwater worlds are incredibly interesting to explore, 
whether through actual, virtual or imaginary field trips. But 
we do not need to wet so much as a single toe to reap the 
benefits of these unseen places — or to deal them a nasty 
blow. Let’s consider how these ecosystems contribute to our 
daily terrestrial lives and how we could be better neighbours 
to our aquatic friends.

Our rivers, lakes, wetlands, estuaries and oceans are 
interlinked ecosystems that share energy, nutrients and 
inhabitants through complicated food webs. These food 
webs also connect through the water’s thin surface to our 
more familiar land-based ecosystems, which means they 
connect to us too. 

Besides food web connections, underwater ecosystems 
provide a number of other ecological “services,” such as 
producing life-giving oxygen and stabilizing our planet’s 
climate. These are described below. 

Values
Climate and Weather Regulation:•	  Lakes and rivers can 
affect weather on local or regional levels. One main reason 
is that water surfaces are often dark and absorb lots of 
solar energy. Water itself can hold more heat than an 
equal volume of air, so when air temperatures are cooler 
than water, water bodies release heat and warm the air. 
On warm, sunny days, the water absorbs some of the heat 
to keep the air temperature cooler. 

  This is called a moderating effect. Not surprisingly, larger 
water bodies, such as the Great Lakes, Lake Winnipeg, 
Lake Athabasca, Great Slave Lake, Great Bear Lake, large 
rivers, and, of course, the oceans, contain so much water 
that they do this on a grand scale. But the effects go 
way beyond simple temperature regulation. Temperature 
changes create currents under the surface of the water 
and in the winds above. Evaporation from river, lake and 
ocean surfaces also creates clouds of moisture that return 
to us as fog, rain and snow. 

 

  While increased carbon dioxide in the atmosphere is 
connected to global warming, much of the Earth’s carbon 
supply is stored in soils, terrestrial plants, undisturbed 
petroleum deposits and oceans. Oceans, including their 
bottom sediments, are by far the largest carbon sinks 
(storage areas) on the planet, making them valuable allies 
in our fight against climate change. 

Oxygen Production:•	  Lakes, rivers and oceans have, at the 
base of their food chain, very tiny but very plentiful free-
floating plants called phytoplankton. Like terrestrial plants, 
they give off oxygen. Since much of the planet’s surface 
is covered by water (about 70 per cent), phytoplankton’s 
contribution is important.

Food: •	 Fishing is not only a favourite pastime, it also puts 
food on the table for millions of Canadians every day. 
Freshwater fish, ocean fish, shellfish and some ocean 
plants draw humans into aquatic food chains — usually 
at the top. Fishing for food means jobs for thousands of 
Canadians and is worth over $2 billion per year to our 
economy. 

Tourism: •	 Aquatic ecosystems provide recreational activities, 
including those that occur completely underwater. Scuba 
divers can enjoy exploring Canada’s natural underwater 
worlds, such as the spectacular reefs near Nanaimo, 
B.C., but they can also dive into our historical past by 
exploring sunken shipwrecks — including the 22 wrecks 
in Ontario’s Fathom Five National Marine Park.

Scientific Indicators: •	 The underwater organisms that we 
find living in our lakes, rivers and streams can tell us a 
lot about how clean the water is. Of course, what’s not 
living there also tells us a lot! Scientists research which 
organisms they would expect to find in different conditions, 
particularly benthic (bottom-dwelling) invertebrates, and 
compare these with what they do find. Over time, they 
can see whether water quality is improving or getting 
worse due to human activities.
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First Nations Values: •	 Water and rivers are an important 
source of life from food, transportation, stories, legends 
and a way of life for many communities. For example, 
most First Nations in Canada have legends that relate 
to water. Mishipizhiw (or Gitche-anahmi-bezheu) is an 
Ojibwa demigod sometimes regarded as an evil spirit of 
rapids and troubled waters. It is pictured as fiercely feline 
(the “great underwater wildcat”). Like other Manitous, 
Mishipizhiw had the power to change into various animal 
forms. Pictographs of Mishipizhiw can be seen at Fairy 
Point on Missinaibi Lake in Missinaibi Lake Provincial 
Park in Ontario.

Threats
Pollution: •	 Both air- and water-borne pollution from industries 
and automobiles ends up in our waters. Underwater creatures 
cannot escape these chemical pollutants; they spend 
every minute of their lives immersed in them. Pollution 
is one of the greatest threats to aquatic ecosystems and 
to human health because toxins are passed along the 
food chain — a food chain that we join when we eat fish 
and seafood. This is particularly important in remote 
Northern and traditional First Nations communities where 
many people draw much of their diet from contaminated 
aquatic food chains. 

Eutrophication: •	 Eutrophication is, essentially, the over 
fertilization of a lake. When a lake is fed too many nutrients, 
such as nitrogen and phosphorus (found in fertilizers, 
sewage and soaps), an explosion of plant growth occurs. 
These plants eventually die and, as they decompose, the 
bacteria use up the oxygen and warm up the water. Fish 
that require lots of oxygen (lake trout, for example) can 
no longer survive.

Acid Precipitation: •	 Rain, snow and fog can become acidic 
when they pick up certain chemicals from the surrounding 
air. Although some of these acid-causing chemicals are a 
result of natural events such as forest fires and volcanoes, 
a lot flows skyward from our automobile tailpipes and 
industrial smokestacks. As you can imagine, precipitation 
that is even mildly corrosive — as acid precipitation is — 
can have many nasty effects on humans, ecosystems, and 

even fine art and architecture. Underwater ecosystems in 
lakes are particularly sensitive. Few underwater species 
can survive continued immersion in an acidified lake. 

Dams and Diversions: •	 Throughout Canada, dams often 
prevent fish and other aquatic species from travelling 
to essential feeding and spawning grounds. They often 
result in unnaturally low water levels that can leave some 
species (or their eggs) high and dry. 

Climate Change: •	 Water temperature is one of the key 
characteristics that determines “who” can live “where” 
in the underwater world. As the climate gets warmer, 
water also warms up. In freshwater systems this can mean 
greater evaporation, lower water levels and less available 
oxygen (warm water can hold less oxygen). Even small 
changes may mean that organisms that have adapted to 
the conditions over thousands of years are suddenly unable 
to survive. Our oceans are experiencing similar situations, 
except that the warmer temperatures are melting the ice 
caps and that is raising the ocean levels. Nonetheless, 
warmer ocean temperatures appear to be a factor in the 
worldwide decline of coral reefs. 

Oil Exploration and Drilling: •	 The effects of oil spills on 
wildlife are already splashed across newspapers and 
television screens on a far too regular basis — and the 
risks of a spill increase as we extend our search for crude 
into underwater habitats. The Hibernia oil field off the 
coast of Newfoundland and Labrador is the fifth largest 
ever found in Canada. It is also located in one of the 
world’s most productive fisheries habitats. A major oil 
spill there would be disastrous.

Over-exploitation: •	 When we harvest more fish, shellfish or 
plants than nature can replace, the population crashes. 
The tragic tale of the Atlantic cod is an example of the 
dangers of over-harvesting. This fish has been continuously 
fished on the Grand Banks by many nations and in 
great numbers since the 1400s. Fishing for cod within 
Canada’s waters was closed in 1995 following a rapid 
population collapse. 
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Aquatic Habitat Destruction: •	 Another variation on the over-
exploitation theme is the outright destruction of benthic 
habitats. For example, some ocean-going trawlers drag 
their nets along the ocean bottom, killing most of the fish 
and molluscs in their paths, destroying reefs, and stirring 
up mud that clogs the gills of other species in the area. 
While these fishers may be seeking only a few species, 
many other underwater creatures are casualties of their 
destructive harvesting methods.

Invasive Species: •	 Humans sometimes bring new aquatic 
species to an area on purpose or through carelessness. 
If these newcomers take hold, they often replace native 
species. Zebra mussels, originally from Russia, are a 
well-known freshwater example. Since they were first 
found in 1986 in Lake St. Clair (which connects Lake 
Huron and Lake Erie), they have rapidly spread to all 
the Great Lakes and beyond. They filter about one litre 
of water per day, removing the phytoplankton that drives 
the entire food web. There are now enough zebra mussels 
in Lake Erie to filter the entire volume of the lake once 
a week — and to deprive other species of a share in the 
food supply. 

Shoreline Development: •	 What happens on the land and 
at the water’s edge also affects underwater communities. 
When freshwater or ocean shorelines are disturbed, soil 
is added to the water. Think about trying to breathe in a 
dust storm. That’s what underwater creatures go through 
in muddy waters.
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Lesson Plan: Lethal Legacy
Grades: Grade 7 and up
Subjects: Geography, science, mathematics, 
physical education
Duration: One hour
Setting: Indoor, classroom or outdoor
Materials: At least 40 coloured tokens (in at least four 
colours) per student (or bread bag holder tags, coffee or 
popsicle sticks, centicubes, marbles or coloured beads); 
hoops (one per four students); paper cups, envelopes or 
baggies (one per student); armbands or headbands (one 
per five students)
Objectives: Students will be able to:

become aware of pollutants in the Great Lakes;1. 
describe how bio-accumulation works and how it can 2. 
affect people through eating fish; and
understand a food web and some of its links more clearly.3. 

Summary: Students will role play lake trout and alewife in 
a simulation of a simple Great Lakes food web to illustrate 
the bio-accumulation of toxins.

Background
The lake trout is native only to North America. Many of these 
stocks are disappearing because of human activity. The 
lake trout persists in all five of the Great Lakes, although 
its presence in some of them has declined. 

The lake trout (Salvelinus namaycush) is a predator, 
feeding mainly on other fish. In parts of the Great Lakes, 
its main prey is a fish called the alewife. The alewife (Alosa 
pseudoharengus) is much smaller than the lake trout and 
feeds on even smaller aquatic organisms called plankton. 
During certain seasons of the year and when alewives are 
less plentiful, lake trout will also feed on other small fish 
and even plankton. The lake trout’s dependency on the 
alewife, and, in turn, the alewife’s dependency on the 
plankton, is part of the aquatic ecosystem’s food web, or 
series of interconnected food chains.

In the late 1960s, the government became aware that harmful 
new substances were entering the food web. Synthetic 
substances such as PCBs (polychlorinated biphenyls, used 
as insulating fluid) and Mirex (dechlorane, a fire retardant 
and pesticide) were discovered to last a very long time in 
the environment; once they entered the Great Lakes, they 

found their way to plankton, then on through the food web 
to alewife, lake trout and finally to humans who consumed 
the lake trout.

The effects of these and other contaminants on fish are not 
clear. Studies conducted in the Great Lakes have found an 
increased rate of lip and skin growths on coarse fish taken 
in polluted areas, and fish with liver and intestinal tumours 
in areas of extreme pollution. These studies suggest that 
pollution may cause the tumours and may indirectly cause 
the skin growths. Deformities in fish and invertebrates 
also increase in polluted environments. Tracing a specific 
cause, however, is difficult. Organisms are affected by 
the combined effects of eutrophication, degraded habitat 
and toxic chemicals. The number of stresses and their 
interactions can be overwhelming. The small amount of 
data available on chemical combinations clearly shows 
that both synergistic and antagonistic effects occur, and it 
may be unrealistic to expect that science will unravel all 
the possible permutations.

Animal tests indicate that ingestion of PCBs and Mirex 
by people may, above certain amounts, cause cancer and 
birth defects. Other pollutants, such as lead and mercury, 
are more systemic, affecting, for example, the central 
nervous system.

Now there are laws preventing the emission of PCBs and 
Mirex. Virtual elimination of these contaminants from the 
environment is the goal of both Canada and the United 
States. Because of their long-lasting effects, however, they 
continue to travel through the food web to top predators 
like lake trout. Since lake trout grow and mature slowly, 
they collect these materials in their tissues, especially fat 
tissues, over a long period of time. The longer they live, the 
more contaminants they tend to collect. 

Fish are regularly collected and tested by scientists to 
measure the amount of contaminants they contain. The 
Ontario Ministry of the Environment recommends that fish 
with PCB levels at 0.3 parts per million (ppm) or more should 
never be eaten by children or women of child-bearing age 
and only occasionally (not more than two meals per month) 
by everyone else.  
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The contaminant problem has improved as studies show 
a decline in the level of many harmful substances found 
in fish. The lessons learned from this “lethal legacy” may 
help us to ensure an improved aquatic environment in 
the future.

Procedure
1. Explain to students that this lesson models part of a simple 

Great Lakes food web illustrated in Student Sheet 1. If 
the food web concept is new, help them to define it.

2. Divide the class into two groups, one four times larger than 
the other (for example, in a class of 25 there should be a 
group of five students and another group of 20 students). 
The smaller group will play the role of lake trout and the 
larger group will play alewives. Identify the lake trout 
with an armband or headband.

3. Select a playing area to be a “lake” with a definite boundary 
to act as a shoreline, such as a baseball diamond infield, 
a basketball court or an equivalent area marked off with 
rope or string. Place five hoops randomly inside this lake. 
Scatter the coloured tokens (representing plankton) around 
the lake.

4. Give each fish a small paper cup (or envelope or baggy) 
to represent its stomach.

5. Explain the rules of the role-playing game as follows: 

1. When fish are released into the lake, the alewives 
begin to eat the plankton (tokens) by putting them 
into their stomachs (cups). 

2. The lake trout may also eat plankton but are 
essentially predators and should concentrate on 
capturing alewives.

3. Any alewife that is touched or tagged by a lake trout 
has been eaten and must empty all of its plankton 
(tokens) into the lake trout’s stomach (cup).

4. Since alewives are much more numerous than lake 
trout, captured alewives remain in the lake and 
continue to hunt for plankton.

5. The lake trout must capture another alewife before 
it can capture the same one again.

6. The hoops throughout the lake represent protective 
cover for the alewives, who can hide from the lake 
trout by standing with both feet inside a hoop.

7. A hoop can protect only two alewives at a time.

6. Continue the lesson until there is a severe shortage of 
plankton, at which time students should stop and sort the 
tokens in their cups, counting the total of each colour. 
Explain that biologists often perform stomach content 
analyses to learn more about an organism.

7. Inform students that some of the plankton are contaminated 
by a toxic chemical that now resides in their stomach 
tissue. The chemical is represented by one colour of token 
(pre-selected by you). The contaminant has been in the 
lake for a long time and has moved through the food web. 
Have students compare tokens and note that larger fish 
(the ones that have consumed the most) often contain 
the greatest amount of contaminant. Explain that in the 
Great Lakes, two contaminants that have been found in 
lake trout are PCBs and Mirex. Have students hypothesize 
how these chemicals may have ended up in the lake.

8. Discuss the potential harm of eating many very large trout 
compared with eating fewer smaller lake trout. Discuss 
the students’ observations of the food web as a transport 
system for toxic chemicals. Ask them to think of ways in 
which the government can protect the public while still 
allowing people to fish for lake trout.

Evaluation
Have students draw a flow chart that traces the path of a 
contaminant through part of a food web, and explain the reason 
for different amounts of contaminants at each level.

Extensions
To modify the procedure, move hoops around so alewives 1. 
must also move when their food supplies are limited.
Using graphs from Student Sheet 2, have students 2. 
determine the length of each fish species that would 
not be safe to eat based on the consumption limit for 
Mirex is 0.16 parts per million, and for PCB, 0.30 parts 
per million.
Have students find out about other animals that have 3. 
been found to contain contaminants. Ask if these animals 
live in the same area as other contaminated fish. Have 
students conduct Internet research to check for guides 
to eating sport fish in their province or territory.

Adapted from the Fish Ways Activity Guide, with permission from the Canadian 
Wildlife Federation and the Ontario Ministry of Natural Resources. 
(For more information about the availability of the Fish Ways Activity Guide and how 
to enrol in Fish Ways workshops, see www.WildEducation.org.)
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Student Sheet 1: Lethal Legacy Food Chain

Zooplankton

Alewife

Lake Trout

Adapted from the Fish Ways Activity Guide, with permission from the Canadian Wildlife Federation and the Ontario Ministry of Natural Resources. 
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Student Sheet 2
Lethal Legacy
Mirex and PCB vs length graphs for lake trout and rainbow trout (taken from Lower Niagara River, 2006)

Adapted from the Fish Ways Activity Guide, with permission from the Canadian Wildlife Federation and the Ontario Ministry of Natural Resources. 
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Resource Sheet 4:  
Protecting Unseen Watery Worlds 
The fact that most threats to underwater ecosystems are “out 
of sight” does not mean that they should remain “out of mind.” 
Humans create most of these threats from homes, schools 
and businesses that are based on land. And that’s exactly 
where all of us, from politicians to students in elementary 
and secondary schools, can begin to take action!

Doing Our Part
Each of us can do our part to protect Canada’s underwater 
worlds at home, at work and at school. A little bit each day 
will add up to a healthier, richer life for all of us, above and 
below the water’s surface. 

Reduce Water Consumption. •	 Let’s all work toward reducing 
the amount of water we put down the drain and through our 
municipal water treatment plants. Remember: this water 
is clean when it enters our house but it is contaminated 
with all kinds of things from food and bacteria to soaps 
and other chemicals by the time it leaves. It requires 
energy and more chemicals to “clean” it before it goes 
back into the watershed it came from. Canadians have 
the second highest domestic water consumption in the 
world. Here are some tips to get you started:

Reduce your water consumption by taking shorter •	
showers (five minutes should be long enough), 
and use a low-flow shower head to cut your waste 
water in half. Low-flow toilets give similar water 
conservation results.
Reduce or eliminate the area of grassed lawns around •	
your home. These require a lot of water. Replace 
them with drought-resistant native plants. 
Restrict the time to water your lawn. •	 Water your 
gardens, if you must, in the evening or early morning 
when there is less evaporation.
Keep a jug of water in the fridge•	  so you won’t be 
tempted to run the tap for a cold drink.
When it is time to replace appliances that use water, •	
buy “Energy Star” models. Front-loading washing 
machines use a fraction of the water required by 
conventional machines. For listings of “Energy Star” 
products, go to http://oee.nrcan.gc.ca/energystar/
english/consumers/index.cfm.

Reduce Your Use of Harmful Chemicals. •	 Chemicals you 
pour down the drain, spray on your yard, or put into 
landfills eventually end up in water systems where they 
become the constant companion of underwater creatures. 
Here are some handy suggestions:

Reduce or eliminate the use of pesticides and •	 herbicides 
in your gardens. In fact, you can go even further by 
asking your municipal leaders to make your community 
pesticide-free. 
Replace strong household cleaners with environmentally •	
friendly products such as baking soda and vinegar.
Do not pour chemical-laden products such as paints •	
and solvents down the drain. Take them to your local 
toxic waste disposal area.

Learn More About Healthy Underwater Ecosystems.•	  You 
can learn more about your own effects on underwater 
ecosystems. And you can spread the word so that others 
can take responsible action.
Make Your School a •	 Blue School. Start a Blue School 
aquatic habitat project in your community. Find out more 
about this program from the Canadian Wildlife Federation 
(visit www.WildEducation.org).
Join the Adopt a River Program.•	  Learn more about this 
program by visiting www.cvrb.qc.ca and www.wmyp.ca.
Support the Good Work of Groups That Work for Water.•	  
For example, the Canadian Heritage Rivers System was 
established in 1984 to conserve and protect the best 
examples of Canada’s river heritage from dams, diversions, 
pollution and development. Visit the CHRS website at 
www.chrs.ca for more information about rivers that are 
protected under this system.
Become a Planet Protector. •	 Join the Water Wizards 
Club at www.dfo-mpo.gc.ca/canwaters-eauxcan/bbb-lgb/
index_e.asp.
Use Satellite Technology to Track the Movements of •	
Aquatic Migrants, including sea turtles at  
www.SpaceForSpecies.ca.
Look for More Information About Canada’s Wildlife •	 at 
Hinterland Who’s Who at www.hww.ca.
Discover More About How You Can Take Action •	 to keep 
water healthy at Water Under Fire at  
www.WaterUnderFire.ca. 
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Protection by Governments
Governments at all levels (municipal, provincial, territorial 
and federal) protect aquatic ecosystems through planning, 
and through creating and enforcing laws. For instance, the 
Canadian government has created the Fisheries Act, Oceans 
Act, Species at Risk Act, Canadian Environmental Protection 
Act and the Canadian Environmental Assessment Act — all 
sets of laws that can be used to protect underwater species 
and ecosystems. Provinces support federal laws and add 
their own — Ontario’s Lakes and Rivers Improvement Act, 
Nova Scotia’s Fisheries Act and many more. Even your  
local municipalities can “get into the act” by creating 
bylaws to protect shorelines, monitor water quality and 
control development. 

Governments also use laws to create special protected areas 
including national parks, national marine conservation areas, 
national wildlife areas, marine wildlife areas, heritage rivers, 
provincial parks, fish sanctuaries and conservation areas. 
These go beyond protecting individual species — which is 
also important — to protecting their habitats. One such 
area, the Saguenay-Saint-Lawrence Marine Park, which 
was established in 1998, is celebrating its 10th anniversary. 
Ocean Act marine protected areas (MPAs) also protect and 
conserve important or sensitive marine ecosystems. Canada’s 
first Oceans Act marine protected area was created in 2003 
to protect the Endeavour Hydrothermal Vents. This cluster of 
underwater hot springs, which is 250 kilometres southwest 
of Vancouver Island, is 2,250 metres below sea level and 
contains at least 40 species of marine life that have not 
been found anywhere else in the world.
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Procedure
Visit the 1. Water Under Fire website at  
www.WaterUnderFire.ca. 
Select a water topic from the menu on the left of this 2. 
website. You will find a list of 30- and 60-second PSAs 
and longer webisodes. Each one describes some of the 
challenges facing Canada’s water in streaming video for 
you to view and share with your students.
Select one or more topics of interest. Prepare students by 3. 
discussing the topic before they view the PSA or the webisode 
of your choice. Then have them view the video(s).
Follow up with a general brainstorming about actions 4. 
they can take at home or at school to help improve the 
health of water and wildlife.
Introduce students to CWF’s Blue School5.  program. Discuss 
if they would like to join this program by undertaking a 
project at school or in their community.

Evaluation
Have students identify at least three actions that they 1. 
can take to help wildlife that live in water.
Have students write a short essay that explains one main water 2. 
issue in Canada and how it affects aquatic wildlife.
Have students trace one water issue and how it can affect 3. 
wildlife that live in one or more of Canada’s three oceans: 
the Atlantic, Pacific or Arctic. 

Extensions
Ask students to view all of the water webisodes as a 1. 
homework assignment. Ask them to select one topic (a 
topic that was not covered in your classroom) and then 
conduct further research on their chosen topic. Have 
students share their findings with their classmates.
Use the water webisodes as a starting point to have 2. 
students create murals or posters for display on a wall 
or on lockers at their school.

Lesson Plan: Use Water Webisodes 
as Learning Tools
Grades: Grade K to 12
Subjects: Geography, science 
Duration: One hour
Setting: Indoor, classroom
Materials: Access to the Internet; computer equipment; 
access to equipment (such as LCD projectors) to view  
online videos on a large screen or wall space.
Objectives: Students will be able to:

describe various water issues;1. 
describe how people can keep water systems, and the 2. 
wildlife associated with those systems, healthy; and
identify actions that they may take to protect water 3. 
habitat for wildlife. 

Summary: By viewing short online webisodes about water 
and the wildlife that live in aquatic ecosystems, students 
will become more aware of important water issues and how 
they can take action to improve the health of Canada’s water 
bodies, including oceans.

Background
In partnership with the University of Lethbridge, the Canadian 
Wildlife Federation has made available 30- and 60-second 
public service announcements (PSAs) and three-minute 
video clips on the following topics:

Waste Water•	
Storm Water•	
Groundwater•	
Conserving and Protecting Water•	
Surface Water•	

Based on the Water Under Fire television series, these PSAs 
and webisodes feature some of Canada’s best freshwater 
scientists who define and describe the problems and 
challenges faced by our rivers, lakes, streams and wetlands. 
Each topic provides a wealth of important information about 
critical Canadian water issues. Each PSA and webisode 
offers information about how your students can take 
action, at home and at school, to help keep water, and the 
wildlife that live in and around it, healthy. These resources 
are available at www.WaterUnderFire.ca in downloadable 
streaming video format.
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Lesson Plan: Create an 
“Underwater” Display
Grades: K to 12
Subjects: Geography, science, language arts, visual arts
Duration: Minimum three hours, may be spread over 
several days 
Setting: Indoors
Location: Locate displays in areas such as school hallways, 
lockers or cafeteria walls. 
Materials: Common art materials for hands-on displays; 
appropriate equipment and computer programs (e.g., video 
cameras, computer programs) for video, PowerPoint or 
website presentations.
Objectives: Students will be able to:

describe wildlife that lives in water;1. 
describe relationships between people, water systems and 2. 
the wildlife associated with those systems; and
identify actions that they can take to protect  3. 
water ecosystems. 

Summary: Students plan, prepare and present a hands-on 
or an electronic display on an ocean and watershed theme. 
They may also share their displays with other schools through 
CWF’s WILD Education website and other media.

Procedure 
1. Follow these five steps to create a spectacular display. 

(See descriptions under each theme in the sections below 
for more details.)

2. Choose your theme. Match your theme to your grade level, 
curriculum focus and interest.

3. Select a display style. Have students select a style for 
their display.

4. Research, plan and prepare. Have small groups of students 
work co-operatively to research, plan and prepare parts 
of the display (see the Resource section of this unit).

5. Show the display in busy locations at school. Let students 
select a suitable location to show their display for maximum 
exposure at their school.

6. Connect, share and celebrate. Have students celebrate 
their display by connecting with other classes and schools 
in your watershed. Better yet, post their electronic 
presentations on CWF’s WILD Education website at  
www.WildEducation.org.

Evaluation tips
Evaluate students on their clarity (written work and presentation), 
creativity and the integration of their visual messages with 
the theme.

Choose Your Theme
Here are some suggested topics: 

Grades K–3
Me and my rivers, lakes and streams•	
Living things in the water•	
Water in my environment and what lives there •	

Grades 4–6 
A community beneath the water•	
Freshwater and saltwater communities•	
Comparing the diversity of living things in our lakes, •	
rivers and oceans

Grades 7–8
Our connections to rivers and oceans•	
Water systems in our watershed and beyond•	
Water beneath the ground•	

Grades 9–12
Trace “our footprint” from our river to the ocean •	
Challenges to underwater life•	

Select a Display Style 

For Younger Students: 
Story: As a class, deliver an important message through a 
simple, illustrated story. A theme such as “Underwater Life” 
may work well. Have different students work on different 
parts of the display and the titles or captions.
Mural: Have students create a spectacular themed mural 
and contribute illustrated elements. 
Collage: Allow students to produce individual items for a 
collage. The theme “Unlock Underwater Mysteries” works 
well in this style.
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For Older Students:
3-D model: Let students make a three-dimensional model 
of Canada’s underwater “waterscapes.” 
Large Wall Map: Have students show different land uses 
by people and how such uses may affect wildlife that live 
in water. Contact CWF for a copy of the Discover Canada’s 
Watersheds map as a resource for the display. 

For High School Students:
PowerPoint Presentations: Encourage students to create 
innovative computer presentations.
Videos: Older students could videotape interviews with 
people on how their use of the water and the land may 
affect wildlife that lives in water and what they could 
do to maintain the health of wildlife. Visit the Water 
Under Fire website as a resource for presentation ideas at  
www.WaterUnderFire.ca.
Website Development: Let students build a website about 
practices that help sustain people, water and the creatures 
and plants that live in water. Post the websites within school 
district systems for maximum exposure. Link your students’ 
websites with CWF for more exposure by contacting CWF 
at info@cwf-fcf.org. 
 
Research, Plan and Prepare
Research the theme that is chosen for the display. Communicate 
your ideas visually through colourful photos, artwork or 
crafts. Here are some ideas:
Be interactive. Create displays that motivate audience 
participation by including elements such as quizzes and 
scavenger hunts (where students search for items in a 
display or a website). 
State a clear theme. One key element in any display is a 
clearly defined theme. 
Make it 3-D. Include special crafts such as origami and 
mobiles in a display. 
Use visuals. Get lots of great photos from the WILD Education 
website or CWF’s Rivers to Oceans Week partners (see the 
Partners and Sponsors section).

Show the Display in Busy Locations at School
Maximize the exposure of your display and its messages by 
positioning it in busy locations at your school.

Plan to take photos of the assembly process from start •	
to finish. Create a photo journal, video or PowerPoint 
presentation. Send it to CWF for inclusion on the WILD 
Education website.
Alert teachers, administrators and caretakers that there •	
will be a display. 
Follow your school’s guidelines for attaching things to walls, •	
ceilings, lockers, etc., if you are doing a hands-on display.
Create work teams with leaders. Brief them on the task •	
and your expectations.

Connect, Share and Celebrate
Your students have done a great job. Now let’s share it!
Connect with your school. Have older students give an 
“interpretive tour” to younger students of how their display 
connects them with rivers and oceans, and the wildlife that 
lives in water. 
Contact other schools. Link with other schools located in 
your watershed. Contact those that have posted their projects 
on the WILD Education website.
Celebrate. Plan an official “unveiling” of your display. 
List the event on CWF’s Rivers to Oceans Week website at  
www.RiverstoOceansWeek.ca. Conduct a tour of the display 
during Rivers to Oceans Week (June 8 to 14) or any other 
time of the year (such as National Wildlife Week, Biodiversity 
Day or Environment Week). Notify local media to help 
promote awareness. 

Share with CWF
Send us a copy of your display (video, PowerPoint, website, 
etc.) for posting on the WILD Education website (see Contact 
Us). Be sure to create a photo journal of your project if you 
developed a hands-on display. Please include: 

pictures and explanatory notes of your preparation •	
activities, your final display, your celebrations and any 
related events;
an explanation of how your activities are helping wildlife •	
that lives in Canada’s rivers and oceans; 
permission to post your project on the •	 WILD Education 
website; and
your location and your class contact information.•	
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Resources and Contacts
General Information

The •	 Water Under Fire webisodes at www.WaterUnderFire.ca 
feature some of Canada’s best freshwater scientists who 
define and describe the problems and challenges faced 
by our rivers, lakes, streams and wetlands.
The National Marine Conservation Areas System Plan •	
has information on the different marine and Great 
Lakes environments in Canada at www.pc.gc.ca/progs/ 
amnc-nmca/systemplan/index_e.asp.
Natural Resources Canada’s •	 The Atlas of Canada website 
is an online collection of maps and related information, 
including teaching materials. See atlas.gc.ca.
The Government of Canada’s •	 RésEau — Building Canadian 
Water Connections initiative features dynamic, interactive 
mapping on a diverse cross-section of water monitoring 
activities in Canada, including water quality and water 
quantity networks. Visit www.environmentandresources.
gc.ca/reseau for more information.
Environment Canada’s •	 Freshwater website on how 
Canada is working to protect freshwater environments at  
www.ec.gc.ca/water offers in-depth information on aquatic 
ecosystems, their inhabitants and management.
Visit Environment Canada’s •	 National Programme of Action 
website at www.npa-pan.ca/youth for more information 
on coastal and marine environments.
Visit the •	 Centre for Marine Biodiversity to view 
videos and photographs of marine life and habitat at  
www.marinebiodiversity.ca.
Canada’s Aquatic Environments •	 at www.aquatic.uoguelph.ca 
contains a collection of photos and diagrams about 
watersheds, oceans and wildlife. 
See Fisheries and Oceans’ •	 Underwater World website at 
www.dfo-mpo.gc.ca/zone/under-sous_e.htm.
Fisheries and Oceans Canada has information on marine •	
protected areas and areas of interest at www.pac.dfo-mpo.
gc.ca/oceans/mpa/what_e.htm or www.dfo-mpo.gc.ca/
oceans-habitat/index_e.asp. 
For information on national marine conservation areas, •	
visit www.pc.gc.ca/progs/amnc-nmca/index_E.asp, and 

Fathom Five National Marine Park at www.pc.gc.ca/amnc-
nmca/on/fathomfive/index_E.asp and the Saguenay-St. 
Lawrence Marine Park at www.parcmarin.qc.ca.
For information about different marine and Great Lakes •	
environment in Canada, visit the National Marine 
Conservation Areas System Plan on Parks Canada’s 
website at www.pc.gc.ca/progs/amnc-nmca/systemplan/
index_e.asp. 
Find out about the Endeavour Hydrothermal Vents at•	  www.
pac.dfo-mpo.gc.ca/oceans/Endeavour/Endeavour_e.htm. 
Look up information on the Gully at•	  www.mar.dfo-mpo.
gc.ca/oceans/e/essim/gully/essim-gully-e.html.
Find information about the Queen Maud Gulf at•	  www.
pnr-rpn.ec.gc.ca/nature/whp/ramsar/df02s03.en.html.
The Canadian Heritage Rivers System was established •	
to conserve and protect the best examples of Canada’s 
river heritage from dams, diversions, pollution and 
development. Visit the CHRS website at www.chrs.ca for 
more information.
Discover Canada’s biodiversity at •	 www.cbin.ec.gc.ca.
The University of California Museum of Paleontology has •	
concise information on freshwater and marine ecosystems 
at www.ucmp.berkeley.edu/exhibits/biomes.
The •	 MarineBio site at marinebio.org site has in-
depth information, photos and videos on hundreds of  
marine species. 
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Teaching Activities and Resources
Visit •	 Water Under Fire at www.WaterUnderFire.ca for 
teaching activities about key water issues related to rivers, 
lakes, streams and wetlands.
Fisheries and Oceans Canada has activities for young •	
children at www.dfo-mpo.gc.ca.
Environment Canada’s website at •	 www.ec.gc.ca/water/en/
info/pubs/e_teach.htm has freshwater-related activities 
for teachers of all grades.
Visit Environment Canada’s The Biosphère for more •	
learning activities at www.biosphere.ec.gc.ca.
Life at the Edge of the Sea has teacher’s guides, puzzles •	
and videos at www.pbs.org/wnet/nature/edgeofsea.
Visit the Canadian Nature Museum for a host of teaching •	
activities at www.nature.ca.
See CWF’s Oceans Day •	 Learning about Oceans teacher’s 
guides and Rivers to Oceans: Learning About Watersheds 
from past years on the WILD Education website at  
www.WildEducation.org. CWF has curriculum-linked 
resources and offers professional development workshops 
such as Fish Ways and Project WILD for teachers at  
www.WildEducation.org.
Your gateway to teaching resources related to national •	
parks can be found at www.pc.gc.ca/education.
The Canadian Association of Principals offers a host of •	
lesson plans at www.schoolfile.com/lessonplans/oceans/
oceans.htm.
The Gulf Region of Fisheries and Oceans Canada has a •	
detailed resource called By the Sea, which may be found 
at www.glf.dfo-mpo.gc.ca/os/bysea-enmer/index-e.php  
that describes all aspects of coastal ecosystems along 
Canada’s east coast shoreline.
Visit •	 http://www.oceanlegacy.org/ocean_survivor.html for an 
online game called “Ocean Survivor,” which is designed 
to draw attention to overfishing. 

Action Projects
CWF has projects to help you take action for wildlife and •	
wild places, including information on how to become a 
Blue School at www.WildEducation.org.
Hinterland Who’s Who, at •	 www.hww.ca, has many ideas 
for action projects in the “Things You Can Do” section.
Visit CWF’s •	 WILD About Gardening website at  
www.WildAboutGardening.org for information about 
shoreline habitat restoration. 
Visit the Adopt a River project at •	 www.cvrb.qc.ca/projets.php. 
Explore action projects about fish habitat, groundwater 
and river exploration for students in all grades. For related 
information, also visit Environment Canada’s The Biosphère 
Environment Museum at www.biosphere.ec.gc.ca, the 
Canadian Museum of Nature at www.nature.ca and Parks 
Canada at www.pc.gc.ca/education.
Go to •	 http://www.glf.dfo-mpo.gc.ca/os/beach-rivage/index-e.
php for descriptions on how to organize and conduct a 
clean-up of shoreline or beach locations in your area. 
Using the beach sweep guidelines, students can initiate 
a well-publicized event with minimal materials. 
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Partners and Sponsors
Rivers to Oceans Week is a program of the Canadian Wildlife 
Federation. CWF gratefully acknowledges the following 
partners and sponsors for their help in preparing and financing 
Rivers to Oceans Week educational materials. Please visit 
their websites for additional resources.

Atlas of Canada (Natural Resources Canada)
atlas.gc.ca 

Canadian Association of Principals  
www.cdnprincipals.org
www.schoolfile.com/lessonplans/oceans/oceans.htm

Canadian Heritage Rivers System
www.chrs.ca

Canadian Museum of Nature 
www.nature.ca 

Canadian Network for  
Environmental Education and Communication
www.eecom.org

Coastal Zone Canada Association
www.czca-azcc.org 

Environment Canada
Biodiversity Convention Office
www.cbin.ec.gc.ca
The Biosphère: Environment Museum 
www.biosphere.ec.gc.ca
Conservation Priorities Division
www.npa-pan.ca
www.npa-pan.ca/youth

Fisheries and Oceans Canada (DFO)
www.dfo-mpo.gc.ca
www.dfo-mpo.gc.ca/regions_e.htm
www.dfo-mpo.gc.ca/oceans-habitat
www.dfo-mpo.gc.ca/science
www.dfo-mpo.gc.ca/canwaters-eauxcan/bbb-lgb
www.streamtosea.ca

Le Comité de valorisation de la rivière Beauport
www.cvrb.qc.ca

Government of Canada RésEau  
— Building Canadian Water Connections
www.environmentandresources.gc.ca/reseau 

Parks Canada  
www.pc.gc.ca 
www.pc.gc.ca/education 

Scouts Canada  
www.scouts.ca 
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