Core Lab

Teacher Directions

Days 6-7

Day 6:


Purpose:

· Teach students about glacial events in Earth history.

· Learn how changes in ocean salinity accompany glaciations.

· Understand basics of solutions, including the difference between solvent and solute and supersaturation; practice calculations of salinity, molarity, percent composition, and parts per million.


Materials:

· Lab activity worksheet: Salinity

· Salinity Lab ppt slide

· Video: ‘How the Earth was Made: Season 2: America’s Ice Age: Chapter 1.’ This clip explains how scientists discovered America’s Last Ice Age, including the formation of ice sheets and the use of deep sea sediment cores to identify glacial periods. There is also an explanation of how glacial erratics (boulders or rocks that do not belong) are picked up and deposited by glacial flow. You can also find the clip on Youtube here: http://www.youtube.com/watch?v=2ii_46-Q00M from 0-8:30. You can also buy the America’s Ice Age Chapter from iTunes.
· Core (plastic bottle)

· Aquarium pebbles

· Salt

· Beaker with water

· Hot plate

Tips:

1. Before the lab:

a. Make a solution of saltwater with the same salinity as ocean water (35 g/L) or just use ocean water if you can get it!

2. Start the lesson by showing students the video clip. 

3. After the clip, use the salinity lab slide to review how ice sheets form and why this has an effect on the salinity of the oceans. An ice sheet grows because precipitation that falls as snow and ice does not melt during the summer months when temperatures never rise above freezing. Since the ultimate source for this precipitation is evaporation from the oceans, the failure to return all this freshwater to the oceans means that sea level falls and the oceans get progressively saltier (more saline) as the ice sheet builds. Since sediments near the sediment-water interface at the seafloor still have water in them (we call this pore fluid), it is actually possible to detect the salinity spike that accompanied the last glaciation 20,000 year ago! Explain to the students that they will be adding salt to their core to replicate the increase in salinity that occurs as a result of the building of ice sheets that accompanies glaciation. Point out that in the real world, salt isn’t getting dumped into the ocean, but salinity is changing because of net evaporation (it’s just too difficult to evaporate water from our cores). For that reason, the students will do a lab to see how volume affects salinity. However, make sure students don’t have the impression that we expect to see physical layers of salt in a core as evidence for a glacial event. 

4. Point out that glaciations have occurred throughout Earth’s history—there was not a single Ice Age (this is a very common misconception and might be furthered by the video’s description of “America’s Ice Age”). 

5. Review the issue of glacial erratics presented in the video. Describe that this process can introduce glacial erratics into ocean sediment cores as well. The main explanation is that pebbles are trapped in ice sheets that flow to the edge of continents where they break off into the ocean. As the ice floats out into the ocean, pebbles can be released and deposited in open ocean sediments. Otherwise, we would not expect to see large pebbles in a deep-sea sediment core (all the larger materials would have settled out nearer to the coastlines). Explain that we will use aquarium gravel to represent these glacial erratics. You can actually take this even farther by pointing out that, like some erratics, these pebbles may not be very smooth, which typically happens to material that travels a long distance via rivers. Aquarium pebbles are also much larger than typical pelagic ocean sediments, so these work really well (if you can’t get these, try to use something similar, like gravel from outside).
6. After this, transition to the instructions on the lab key worksheet. Review the background written on the lab handout with students and go over a few example calculations (first row on the table).

a. The mass of salt can be calculated by subtracting the mass of the saltwater from the volume of saltwater (since water has density of 1 g/mL).

b. While students heat the salt water, we recommend stopping groups at various points (some groups with 20mL, some with 10mL, some with 5mL and some with nothing left behind) and have them set their samples aside for evaluation after the solution has cooled.  This way you can should how reducing volume of the water will increase salinity to saturation point.  You will be able to see the crystals inside some of the solutions. 

c. Make sure students are really watching their beakers closely and recording volume at regular intervals. You may want to play around with this in advance to figure out the best time intervals at which students should record the volume.

Day 7:


Purpose:

· Record any changes to the core.

· Add a layer of sand (50 – 100mL).

Material:

· Core

· Journal

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 sand will just separate that layer from what you do next.  It will also fill in some of the gaps between the pebbles.

