Core Lab

Teacher Directions

Days 8-10

Day 8:


Purpose:

· Teach students about ocean acidification.

· Learn how adding CO2 to the atmosphere will increase the acidity of the ocean and threaten the base of the oceanic food chain by putting stress on organisms that build calcareous shells.

· Review acid-base chemical reactions. Practice balancing chemical equations and stoichiometry. 


Materials:

· Lab activity worksheet: Acidification of the Oceans

· Ocean Acidification Lab ppt slides

· Core (plastic bottle)

· Carbonate (but you could use baking soda instead)

· Vinegar or stronger acid

· Beaker with water

· Sea shells

· Safety goggles

· Gloves

Tips:

1. Whenever working with acid, make sure that students are wearing safety goggles and gloves. Ideally (especially with stronger acid) students should add acid to their beakers and bottles under a fume hood. This is actually a good time to review with students the safety instruction to always add acid to water (and not the other way around). You can explain that the water in the cores will dilute the acid, whereas adding water to acid could cause the acid to boil). Students can also observe the reaction by placing a hand on the side of the bottle to feel the heat that is generated.

2. Prepare 100 mL of carbonate in beakers before the class.

a. Have the students pour the carbonate into their core.

b. Let the carbonate settle while you are doing Parts 1 and 2 of the lab.

3. Use the Ocean Acidification ppt slides, in combination with the lab handout to review the steps that occur after CO2 dissolves in water.

4. Discuss some organisms that build shells out of carbonate (examples include corals, foraminifera, coccolithophores, bivalves (clams), snails). Discuss why putting stress on these organisms could hurt all the life in the oceans (they are often the base of the food chain; corals are the ‘rainforests of the sea’ and shelter many juvenile fishes).

5. In Part 1:

a. While students don’t need to have exactly 2 g of carbonate, if you use much more than this you will need to increase the amount of acid used as well. The goal is to dissolve all the carbonate.

b. The best way for the students to tell whether they have reacted all the carbonate is that there should be no bubbles when they add more acid. Make sure they stir the carbonate before adding more acid to make sure they have reacted everything they can with each aliquot.

6. In Part 2

a. Add enough acid to beaker so that the shell is covered, but if you used 2M HCl in Part 1 (as called for in the instructions), use only 1M HCl in Part 2 or there will not be any shell left!

b. Set shells aside for the rest of period, but take the shell out of the beaker to dry at the end of class.

c. Allow the shell to dry completely before weighing (wait overnight).

7. In Part 3

a. You want the water to be a little cloudy from the addition of the carbonate to the core.

b. Have the students measure the volume of layer of CaCO3 using their core scale.

c. Pour about 10mL of 6M HCl into the core (we recommend that the teacher does this step for the students and lets students observe the results).

Day 9:


Purpose:

· Record any changes to the core.

· Record mass changes in the shell.

Material:

· Core

· Journal

· Lab sheets

Procedure:

1. Review the questions that the students had to answer at the end of the lab.

2. Have the students record what the core looks like (you can even have them draw their core).

3. The CaCO3 layer should have decreased a little.

4. Re-mass the shell and calculate the amount of CO2 that was released during that chemical reaction.

Day 10:

Purpose:

· Final Evaluation

Material

· Core

· Journal

· Final Core Lab worksheet

Tips

· To challenge students, you may want to add additional sediment layers to the cores after students have finished their lab activities (just don’t introduce any new sediment types). Students will have to decide if they’ve seen the same event twice. They will also have additional age-depth calculations to do.
· Another option is to bioturbate, or mix, the students’ cores using a long stirrer or pencil. This will make it more difficult for students to identify where an individual layer begins and ends; they will have to make a judgment (usually choosing an intermediate depth and avoiding any obvious burrows where your pencil/stirrer clearly pushed down overlying sediments). This gives you the option of discussing how organisms can mix sediments (through tunneling to live and/or search for food), which really makes things tricky for scientists!
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Carbonate after HCl has been added (notice evidence of dissolution—clay forms patterns)





Sand with Iron Filings





Glacial layer (pebbles). Also notice bubbling from carbonate layer





Dissolution evidence in carbonate layer





Carbonate Layer after adding HCl





Example cores: We mixed up the order of events for each class so that students had to interpret cores that were different from the ones that they made.








