
Here in Puget Sound, oyster farmers are losing larva to acidic water. World-wide, aquatic species are dy-
ing off at alarming rates. In the OA Lab and Lecture, students will begin to understand the causes and 
consequences of this global problem. Our education staff will lead your students in a hands-on lab exper-
iment designed to model and measure acidic seawater and then ask students to think about how their 
own actions can have a positive or negative impact on this pressing environmental issue.  
 
 

Lab: This lesson includes a lab. In order to complete the lab activity, your students will need access to at 
least one sink with running water in your classroom.  
 

 

I can explain the effects of ocean acidification on shellfish population. 
I can follow a scientific procedure, record my results accurately, and interpret my data to make a claim 
about how carbon dioxide affects ocean pH. 
I can explain how human land use is affecting Puget Sound pH and suggest ways to minimize pollution. 
 

 

This lesson complements Next Generation Science Standards listed below: 
MS-ESS2-6 Develop and use a model to describe how unequal heating and rotation of the Earth cause 
patterns of atmospheric and oceanic circulation that determine regional climates. 
 

MS-ESS3-4 Construct an argument supported by evidence for how increases in human population and 
per-capita consumption of natural resources impact Earth’s systems. 
 

MS-ESS3-5 Ask questions to clarify evidence of the factors that have caused the rise in global tempera-
tures over the past century. 
 

MS-LS1-5 Construct a scientific explanation based on evidence for how environmental and genetic fac-
tors influence the growth of organisms. 
 

MS-LS2-1 Analyze and interpret data to provide evidence for the effects of resource availability on or-
ganisms and populations of organisms in an ecosystem. 
 

MS-LS2-4 Construct an argument supported by empirical evidence that changes to a physical or biologi-
cal components of an ecosystem affect populations.  
 

 

This lessons complements the following science kits: 
Environments | Ecosystems | Diversity of Life | Populations and Ecosystems Mixtures and Solutions | 
Organisms: From Macro to Micro 
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Name: _________________________________________________________________________ 

Time 

(minutes) 

pH 

Sample 

data 

CO2 (ppm)

Sample data 

Observations The following are 

example student observations. 

  

0  7.9 507    

  

2  7.88  3035  Bubbles are coming out of the tube into the water. 

  

4  7.75  7300   

  

6  7.62  10300  Foam is about 1/2 of the way to the top of the bottle 

  

8  7.53  15690   

  

10  7.42  18567  Foam is about  3/4 of the way to the top of the bottle. 

  

12  7.33  20100   

  

14  7.27  30000   

  

16 
 7.19  40560  Foam is just below the red line. We stopped the experiment.  

 

Part 2: Lab 
1. Prediction: After the yeast is activated, what will happen to the CO2 and pH levels over time?  

The yeast will produce CO2, so the CO2 levels will INCREASE over time. Since carbonic acid is formed when CO2 dissolves in 
water, the pH will DECREASE over time.  

2. Record the readings from your sensor in the following table. The value may jump around on the LabQuest, so watch it for 5 
seconds, and record the highest value it gives you. Initially, you will be recording pH OR CO2  concentration.  After the experi-

ment, get the data for the other measurement from the other members of your group.   

Part 1: PowerPoint 

1. Ocean acidification is a ____DECREASE____________ in the pH of ocean water, caused by the  

     absorption of ___CO2_________. 

2. Atmospheric CO2 (in the air) comes from burning  ____FOSSIL______   _____FUELS____. 

3. Label the pH scale below. Neutral pH is considered to be ___7__. 

 

 

 

 

 

4. Dissolved CO2 combines with water to produce carbonic acid, decreasing the pH of ocean water. Write the chemical equation for this 

reaction below: 

CO2 + H20 = H2CO3 

ACIDIC BASIC 
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3. Graph the data from your chart below. Your graph will have two y axes—one for CO2 and one for pH. Make sure to include 

a title and a scale for each axis.  

 
 

5. Did the experiment verify the information from the PowerPoint presentation? How?  

Yes. We learned that an increase in CO2 dissolved in the ocean causes acidification. The pH DECREASED in response to in-

creasing CO2 levels in our lab, which caused acidification of the ocean water sample. 

6. Name at least three effects of ocean acidification on the ecosystem, the economy, or the environment.  

Ecosystem—The oceanic food web depends on organisms like zooplankton and phytoplankton, both of which are greatly 

affected by ocean acidification. 

Economy—The shellfish industry in Washington state generates $270 million annually, and supports 3,200 jobs. World-

wide, 1 billion people depend on the ocean as the major source of protein in their diets.  

Environment—Coral reefs (which are greatly affected by ocean acidification) serve as a habitat for 25% of all fish species, 

protect the shoreline from erosion, and filter polluted water. 

7. What can you do about ocean acidification? Be specific. 

Answers may include: researching the problem of ocean acidification, reducing CO2 emissions, reducing stormwater pollu-

tion, informing the public and decision makers about the harmful effects of ocean acidification, etc.  
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        60000 8.1 

        55000 8.0 

        50000 7.9 

        45000 7.8 

        40000 7.7 

        35000 7.6 

        30000 7.5 

        25000 7.4 

        20000 7.3 

        15000 7.2 

        10000 7.1 

        5000 7.0 
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   0           2           4            6            8           10         12         14          16          

Title: Example—”The effect of CO2 concentration on ocean water pH” 

 

4. Look at the two lines you plotted above. What happens to the pH of ocean water as the concentration of CO2 increases?

The pH DECREASES as the concentration of CO2 increases.  
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