Thermohaline Circulation Experiment Procedure
Cynthia Venn

The day before the experiment (or at least several hours before):
1. Prepare very salty water (50 ppt or so) in a 500 mL bottle. Take out a little of it and put it into a small bottle (I use small glass medicine bottles with one flat side, about  50 mL) and dye it dark blue with food coloring.
2. Fill a small tank with tap water within about an inch from the top. Let both the bottles and tank sit overnight or at least long enough so that you know they are the same temperature. 
In the class for the demonstration:

3. Lay the blue bottle on its side on a platform underwater in the tank – it will flow to the bottom (demonstrates downwelling) and there will be 2 haloclines: a sharp one inside the small bottle and another fairly sharp one at the boundary of blue to clear near the bottom of the tank.
4. Boil tap water, then place in another vial (I use a 20 mL glass scintillation vial) and dye it yellow. Using long forceps, place that jar upright on the bottom of the tank and the yellow water will flow up (upwelling demonstration). There will be a thermocline near the surface at the boundary between yellow and clear water.
5. Make a 50/50 mixture of the salty room temp water and the boiling tap water and dye it red. Have the students calculate the salinity and temperature of the mixture. Students can then predict where the red water will end up based on their predicted density. Carefully pour that red mixture into the tank and observe where it goes.
Ideas and principles illustrated by this demonstation: 

1. Halocline – the boundary between less salty water and more salty water (i.e. where there is a rapid change in salinity with a small change in depth.

2. Thermocline – the boundary between warmer water and cooler water (i.e. where there is a rapid change in temperature with a small change in depth.

3. Pycnocline – the boundary between less dense water and more dense water (i.e. where there is a rapid change in density with a small change in depth). There are 3 pycnoclines before the red water is added – 2 haloclines and 1 thermocline.

4. Upwelling – the rising of less dense water through more dense water.

5. Downwelling – the sinking of more dense water through less dense water.

6. Advection – the fast mixing of 2 different waters, in this demonstration caused by downwelling, upwelling, and also the sinking of the red water to the bottom due to its being introduced from a higher level. 
