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Hopefully everyone is familiar with Finding Nemo.  This movie contains several examples of buffering and regulation of both seawater and blood pH levels.  We are going to watch 4 clips from the movie and answer 1-2 questions about buffering that may be taking place during each scene.

Movie Clip 1: 0:00-3:3:15 (Barracuda Attack) 
1. Marlin says "Oh yeah, a fish can breathe out here."  What allows free gas exchange across gills (blood to tissues)?
Expected Student Responses: oxygen, carbon dioxide, water

Explanation: Fish are animals and therefore breathe in oxygen and exhale carbon dioxide.  The removal of carbon dioxide allows our blood to continue buffering blood pH, keeping it at a level where gas exchanges freely.


2. The fish on the reef swim away when a barracuda, their predator, is near.  Normally reef fishes can "smell" their predator through chemical cues in addition to seeing them.  When the pH of the oceans becomes too low, these fish can no longer "smell" their predator and may swim towards them instead of away. What prevents seawater pH from changing too much?
	Expected Student Responses: Changing the hydrogen ions, hydroxides, bases
	
Explanation: Buffers are able to remove and add hydrogen ions to a solution as needed to maintain pH.  In seawater, carbonate ions can take up hydrogen ions when the pH starts to drop.  The bicarbonate ion donates hydrogens when the solution becomes basic.


Movie Clip 2: 14:00-16:10 (Nemo is Captured)
3. What would happen to the pH of the divers' blood if they were holding their breath instead of using SCUBA?
Expected Student Responses: pH increases, pH decreases, blood pressure changes, nitrogen levels change

Explanation: The pH would decrease if the divers were holding their breaths because carbon dioxide would be building up in their bodies.  


4. Marlin pants when he goes back underwater.  What signals to Marlin's brain that he needs to take another breath once he is underwater again?
Expected Student Responses: Blood pressure differences, carbon dioxide, blood pH, fish cannot breathe air

Explanation: Fish breathe gasses dissolved in water, not air.  However, since we are talking about buffers, we can also consider the drop in blood pH due to Marlin not getting rid of the carbon dioxide in his body.


Movie Clip 3: 35:50-39:00 (Nemo Tankhood Initiation)
5. Although the volcano in the tank is bubbling oxygen, real underwater volcanoes emit carbon dioxide (along with other chemicals) which reacts with seawater to form several molecules.  Which of these molecules acts as a base, accepting protons when they are in excess?
	Expected Student Responses: carbonate, water, carbon dioxide, bicarbonate

Explanation: Carbonate ions
Additional Note: Some students may be surprised to learn that there are volcanoes in the ocean. There are actually thousands of underwater volcanoes where the plates are spreading apart.  Some volcanoes exist over hot spots and form oceanic islands such as Hawaii.


Movie Clip 4: 1:13:45-1:15:44 (Nemo Escapes)
6. The bag holding Nemo can be analogous to our body.  What molecule builds up as Nemo continues to breathe? If too much of this molecule builds up, how does pH of the salt water change?
Expected Student Responses: carbon dioxide, hydrogen ions, oxygen and pH decreases or increases

Explanation: Fish are animals that breathe out carbon dioxide, like we do.  As carbon dioxide builds up in the bag, the pH of the bag will decrease.  Lower pH corresponds with higher carbon dioxide concentration.
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Movie Clip 5: 1:30:25-end (Nemo Goes to School)
7. Bruce brings Dory home to the reef. Seawater pH is very important for fish as it allows them to essentially "smell" their home.  What could happen to fish if they cannot find their way to their natural habitat?  
	Explanation: There is no right or wrong answer to this question.  We want the students to think about consequences of changing seawater pH in preparation for the following lessons.
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