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Introduction to Ocean Acidification Lab
Introduction:
1. Watch this video. The beaker contains an indicator solution called Bromothymol blue.  Indicator solutions show a visible color change in response to a chemical change in the solution.  
What chemical changes does this indicator solution respond to, and how does it change?
As CO2 is added to the water, carbonic acid forms, and the color changes from blue to green or yellow.
2. Watch your teacher demonstrate blowing bubbles into water with 5 drops of Bromothymol blue added.  As they exhale, they are primarily releasing the gas CO2.  What change do you observe in the beaker?
The color changes from blue to green or yellow.

Watch this video and answer questions 3 & 4.

3. When CO2 dissolves into the ocean water, it forms carbonic acid, causing the pH to decrease. This is called ocean acidification.

4. Ocean acidification has a variety of impacts on ocean life. Why would ocean acidification damage the ability for  animals such as corals and mollusks to form their structures?
Carbonic acid bonds with the calcium carbonate needed for these animals to form their calcareous structures.

Since they can’t adequately create their shells, the shells become weaker, reducing the animals’ viability.


Experiment: How can the pH of water be changed with the addition of CO2?
5. Materials:  Check that you have each of the required materials to successfully conduct this experiment:
· Water
· 2 cups
· A straw (to add CO2)
· CO2 indicator: Bromothymol blue (5 drops per cup)
· pH indicator
6. Procedure: 
a) You will need an experimental and a control set up.  How will they differ?
They will both have water and bromothymol blue in each cup, but we will only add CO2 to the experimental group.  Then we will measure the pH of both.

b) How will you add CO2 to the water?
I will add CO2 by blowing bubbles, because the human body releases CO2 gas as waste when exhaling.

c) How will you determine if CO2 was added to the water?
If the Bromothymol blue changes to green or yellow, then CO2 was added.

d) How will you determine the pH of the water?
I will use the pH indicator strips provided, and compare the color to the key provided.

e) What results would indicate that CO2 does change the pH of water?
I will know that CO2 changed the pH of the water if the experimental set up has a different pH than the control set up.
7. Results:

	
	Control (no CO2 added)
	Experimental (CO2 added)

	pH
	??
	??



8. Conclusions:
a) Did the addition of CO2 impact the pH of your water sample?
Yes the pH in the experimental set up was lower (more acidic) than the control.

b) In this experiment we blew bubbles into the water.  In the real ocean system, how is CO2 added to the water?
It is mixed in from the atmosphere, and released by animals in the ocean as waste, and released by decomposing dead organisms.

c) Why might a change in pH negatively impact ocean ecology?
Organisms in the ocean are adapted to the pH in which they exist.  By changing the pH their bodies will not function optimally. (Teacher may request specific examples)

9. Analysis and Extension questions:
Asking Questions (NGSS: Science Practices 1)
1. How does the carbon cycle naturally regulate the Earth's temperature, and how have human activities disrupted this balance?The carbon cycle helps maintain a relatively stable Earth temperature by balancing the amount of carbon stored in various reservoirs (like the atmosphere, oceans, and biosphere) with the amount released. Human activities, such as burning fossil fuels and deforestation, have significantly increased the amount of carbon dioxide in the atmosphere, disrupting this balance and leading to global warming.  
2. What is the relationship between the pH scale and acidity, and how does this relate to ocean acidification? The pH scale measures the acidity or alkalinity of a solution. Lower pH values indicate higher acidity, while higher pH values indicate higher alkalinity. Ocean acidification occurs when the pH of the ocean decreases due to increased carbon dioxide absorption, which leads to the formation of carbonic acid.
3. How do nutrient pollution and eutrophication contribute to coastal acidification? Nutrient pollution and eutrophication can indirectly contribute to coastal acidification. When excess nutrients enter coastal waters, they can lead to algal blooms. As these blooms decay, they consume oxygen and release carbon dioxide, which can lower the pH of the water.
Developing and Using Models (NGSS: Science Practices 2)
4. Create a conceptual model to illustrate the carbon cycle, highlighting the key reservoirs and fluxes. A conceptual model could include reservoirs like the atmosphere, oceans, biosphere, and lithosphere, and fluxes like photosynthesis, respiration, decomposition, and ocean-atmosphere exchange.
5. Develop a model to demonstrate how increasing atmospheric CO2 levels affect ocean pH and carbonate ion concentrations.A simple model could involve a container of water with a pH indicator and a source of carbon dioxide. As CO2 is added, the pH of the water should decrease, indicating increased acidity.
Engaging in Argument from Evidence (NGSS: Science Practices 7)
6. Debate the effectiveness of different strategies to mitigate ocean acidification, such as reducing carbon emissions or promoting sustainable fishing practices. Research current policies and regulations. Consider the pros and cons of each strategy and evaluate their potential impact on ocean acidification and marine ecosystems.
7. Evaluate the potential consequences of climate change on coastal ecosystems, beyond the effects of ocean acidification.Discuss other impacts of climate change, such as sea-level rise, changes in ocean currents, and extreme weather events, and their combined effects on coastal ecosystems.
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