Instructor’s Notes:
Isotopes in the Hydrogeologic System Exercise

Set up enough stations that groups of 3-4 people can work together. 

Part 1: Calculating Atomic Mass
Materials:
	-M&M’s plain, peanut, and almond (a large bag of each)
	-cup 
	-Scale (and weighing paper)

Directions: 
	Before class, count out a pre-determined number of plain, peanut, and almond M&Ms into the cup (totaling up to 100 M&Ms). Set up the scale (preferentially one for each group). 

Part 2:  Fractionation in Stable Isotopes
Materials:
	-M&M’s plain and peanut (a large bag of each)
	-4 paper bowls (labeled: Ocean, Vapor/Cloud, First Rain, and Second Rain)
	

Directions: 
	Before class, count out a pre-determined number of plain and peanut M&Ms into the bowl labeled “Ocean” (you will want to put many more plain M&Ms, than peanut).  The students will count all of the M&Ms in this bowl- this is their standard. 
Make sure students record the amount of both types on M&Ms during each set. 

      Then they will grab a handful from the ocean mimicking evaporation. This then becomes the cloud/vapor. They will then need to count the M&Ms of each variety. 

	They will then grab some from this vapor mimicking the first rain (these M&Ms go into the first rain bowl). They need to count the number of M&Ms of each type in the first rain and remaining in the cloud/vapor bowl.  They can calculate the R (ratio of peanut to plain) and then the delta notaion as well. 

   	NOTE: they keep the vapor cloud bowl through out this and keep “raining out” from this bowl- this mimics the cloud/vapor moving from the ocean inland. And also note that it may not necessarily have the numbers similar to the actual meteoric water line, but it does allow students to see how rain and the vapor would change along a pathway dependent on what “isotopes” are pulled out. 

	The students then pull out more M&Ms from the vapor/cloud bowl for a second rain and record the M&Ms from both bowls. 
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