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What is Ocean Acidification?
Imagine you are trying to build a house out of bricks. Usually, 
there are plenty of bricks around that you can use to build 
your home, but recently it has been harder and harder to find 
enough bricks to keep building. As a result, your home is not 
as strong as it needs to protect you. If you were shellfish, this 
would be a daily problem in the ocean. 

Shellfish, such as clams, crabs, mussels, and oysters, live in 
their shells, just like we might live in brick houses. Instead 
of bricks, shellfish and other marine animals make their 
shells out of calcium carbonate (CaCO3). Calcium carbonate 
is the material that makes up eggshells. You can think of 
this material as a building block that is freely available in 
ocean water. Before human interference, there was enough 
calcium carbonate available. However, because of the 
increase in greenhouse gas emissions, these building blocks 
are becoming less abundant. This process of decreasing 
calcium carbonate levels is called ocean acidification. 

Acidification happens when something, usually a liquid, 
becomes more acidic (decreasing pH). Acids are 
characterized by their ability to conduct electricity, sharp 
and sour taste, and a low pH (1-7). Common household 
acids, like vinegar and lemons, are sharp and sour when 
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you taste them. You can think of ocean acidification as the 
process of the ocean becoming more acidic, like vinegar. 
Here how it works. Human activities, like the burning of 
fossil fuels when we drive cars or power factories, release a 
lot of carbon dioxide (CO2) into the air. As we know, carbon 
dioxide is a greenhouse gas that keeps our planet warm. 
Releasing too much carbon dioxide causes our planet to 
warm too much.  

The ocean acts as a sponge, absorbing lots of carbon 
dioxide, so the planet does not warm too fast. Due to 
humans releasing so much carbon dioxide, the ocean is 
absorbing way more carbon dioxide than it should be. 

As carbon dioxide enters the ocean, it makes the ocean 
more acidic. Not quite as acidic as vinegar or lemon juice, 
but a small change in acidity can spell bad news for the 
ocean creatures. Remember the compound calcium carbonate 
that shellfish use to build their shells? Well, if the ocean 
is too acidic, it reduces the amount of available calcium 
carbonate for shellfish to make their shells with. Without 
enough calcium carbonate, the marine creatures’ shells can 
become deformed and weak, making shellfish more vulnerable 
to storms and predation. As a result, shellfish around the 
world are experiencing population declines.



Ask yourself this, if ocean acidification is affecting shellfish 
populations, is it also affecting people who rely on shellfish 
for food or their livelihood? In Canada, over 50 percent 
of shellfish eaten are from Atlantic Canada. Many Atlantic 
shellfish fishermen rely on catching shellfish to support 
themselves and their families. As ocean acidification is 
causing a decline in available shellfish, it could become a 
big problem for Atlantic fishermen. 

Researchers Tyler Wilson and Dr. Travis Tai knew ocean 
acidification negatively affects shellfish. However, they 
did not know how those effects might impact local 
Atlantic economies, so they set out to see if there was a 
connection. The term economy refers to a system for giving 
people access to goods and services that they might need 
or want; and it is crucial to help society function!

The researchers focused on: New Brunswick, Nova Scotia, 
Newfoundland and Labrador (NL), Prince Edward Island (PEI), 
and coastal Quebec for their study area. They predicted 
how the location and size of different shellfish populations 
would change due to ocean acidification. The researchers 
then combined these predictions with economic indicators 
from each Atlantic province. These indicators allowed the 
researchers to measure how well the economy could meet the 
people’s needs. Some economic indicators they used were:

1.  The number of shellfish caught in an area: the more 
shellfish caught, the more money that area can make 
from selling shellfish, and the better the economy.

2.  The number of fishing licences issued: the more fishing 
licences issued generally suggests that more people in 
that area are employed and making money to support 
themselves, and the better the economy.

Ocean Acidification and Shellfish Fishing
3.  Unemployment and education data: less unemployment, 

and higher education rates in an area suggest a better 
economy.

Using the economic indicators and shellfish population 
predictions, the researchers determined which provinces 
would have larger declines in shellfish populations and how 
that would impact the people who live there.

T. Wilson and Dr. Tai found that ocean acidification 
will affect Nova Scotia’s and New Brunswick’s shellfish 
populations will be more than PEI’s and NL’s populations. 
However, since Nova Scotia and New Brunswick have 
more jobs filled and fewer small communities that rely on 
shellfish fishing to support themselves, they would be able 
to better adapt to these changes than the other Atlantic 
provinces. In comparison, PEI and NL have more small 
communities that rely on shellfish fishing to support their 
economies. This means that the economic effects of ocean 
acidification would be more impactful on PEI and NL than 
Nova Scotia and New Brunswick. As the number of shellfish 
caught declines, shellfish fishermen may make less money. 
In the worst case, many fishermen may lose their jobs. 

Research on ocean acidification, how it affects people, 
and its impact on the economy, is new and constantly 
developing. That makes T. Wilson and Dr. Tai’s study super 
important to help future researchers! T. Wilson and Dr. Tai 
suggest that future research should look at how ocean 
acidification and other effects of climate change, like ocean 
warming, work together to effect fisheries.

Ocean acidification and the other impacts of climate  
change will continue to worsen in the future. The research 
by T. Wison and Dr. Tai shows that having a strong 
economy, lots of people with jobs, and making sure nobody 
entirely depends on fishing to make money, will allow 
communities to support themselves if main sources of 
income, such as shellfish fishing, is taken away.



What Can You Do to Help?
Shells often fascinate anyone who comes across them. They 
come in every shape and colour, littering the beach in their 
beauty. These small treasures are easy to pick up and take 
home at the end of you trip to the beach. While they make 
a great decoration, they play an especially important role 
on the beach.  Leaving the shells on the beach or, looking 
and not touching the shell, decreases human disturbance. 
You might think, one shell will not make a difference; 
however, as ocean acidification continues to get worse, one 
shell could make a massive difference. A shell can provide 
a new home for a hermit crab or decrease shore erosion. 
Importantly, as shells begin to biodegrade, they contribute 
calcium carbonate back to the ocean.  

Ocean Acidification Activity
Recommended for Science, Grade 5  
(Learners will test how physical and chemical changes  
affect the properties of matter)

Recommended with modifications: Science, Grade 4 
(Learners will investigate a variety of local natural habitats)

Activity Summary
Learners will develop an understanding of the effects of 
ocean acidification on marine shell builders.

Learning Goals
1.  To understand the difference between an acidic, neutral, 

and basic solution.

2.  To understand why and how our oceans are becoming 
more acidic.

3.  To understand the contribution of climate change to 
ocean acidification.

4.  To understand which and how species will be affected by 
ocean acidification.

Materials
• Three clear jars 
•  Three empty clam, mussel, or oyster shells (from local 

seafood restaurants) 
• Freshwater (tap water)
•  Seawater sample (ocean water or add 35 grams of salt 

to one litre of freshwater)
• Vinegar



Methods

1.  Fill one container halfway with freshwater, one with 
seawater, and one with vinegar. Label each jar. 
There should be enough solution in the container to 
completely cover the shell.

2.  Record some observations about the shells. For instance, 
their colour, shape, texture, size, and flexibility. Are they 
easily bendable?

3.  Make a prediction about what you think will happen  
to the shell in the freshwater, the seawater, and  
the vinegar. 

4.  Place one shell in each of the jars. After one hour, 
record any new observations about the shells.  
For instance, has there been any change to colour, 
shape, size, or visible texture? Are there any bubbles  
in the water? 

5.  Leave the shells in the containers for approximately 
twelve hours (or overnight) and record any new 
observations again from each of the samples.

6.  Leave the shells again until a day has passed since the start 
of the experiment. Remove the shells from their containers 
and record your final observations. Carefully try to bend your 
shells; has there been any change to flexibility? 

Predictions

What do you think will happen to the shell in freshwater?

__________________________________________________________

__________________________________________________________

What do you think will happen to the shell in seawater?

__________________________________________________________

__________________________________________________________

What do you think will happen to the shell in vinegar?

__________________________________________________________

__________________________________________________________

Observations

 
 

Time elapsed Freshwater container Seawater container Vinegar container

  

0 hours  
Initial / 1st Observation  

1 hours
2nd Observation 

 

12 hours
3rd Observation 

  
  
24 hours
4th Observation



Discussion Questions

1.  How did the shell change during the twenty-four hours in 
the freshwater? In the seawater? In the vinegar? Draw a 
diagram of each shell.

2.  How did the state of the shell in the seawater compare 
to the shell in the vinegar? 

3.  How would the acidic solution (like the vinegar) affect a 
shellfish living in the ocean? What does a weakened shell 
mean for the shellfish?

4.  What would happen to the shellfish if the ocean became 
more acidic? How might this affect humans?

Questions for the Future
What questions did the activity leave you with?  
How could you find the answers?
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Ocean Acidification Student Worksheet 

Predictions

What do you think will happen to the shell in freshwater?

_________________________________________________________________________________________________  

What do you think will happen to the shell in seawater?

_________________________________________________________________________________________________  

_________________________________________________________________________________________________  

What do you think will happen to the shell in vinegar?

_________________________________________________________________________________________________  

Observations

 
 

Time elapsed Freshwater container Seawater container Vinegar container

  

0 hours  
Initial / 1st Observation  

1 hours
2nd Observation 

 

12 hours
3rd Observation 

  
  
24 hours
4th Observation



Discussion Questions

1.  How did the shell change during the twenty-four hours in the freshwater?  
In the seawater? In the vinegar? Draw a diagram of each shell.

  _____________________________________________________________________________________________

  _____________________________________________________________________________________________

2. How did the state of the shell in the seawater compare to the shell in the vinegar? 

  _____________________________________________________________________________________________

  _____________________________________________________________________________________________

3. H ow would the acidic solution (like the vinegar) affect a shellfish living in the ocean? 
 What does a weakened shell mean for the shellfish?

  _____________________________________________________________________________________________

  _____________________________________________________________________________________________

4.    What would happen to the shellfish if the ocean became more acidic? 
 How might this affect humans?

  _____________________________________________________________________________________________

  _____________________________________________________________________________________________

Questions for the Future

 What questions did the activity leave you with? How could you find the answers?

  _____________________________________________________________________________________________

  _____________________________________________________________________________________________


