
Sweet Age Dating
Background Information
In this lesson, students will be asked to simulate radioactive decay by pouring small candies, such as plain M&M's® or Skittles®, from a cup and counting which candies fall with their manufacturer's mark down or up. They will go through the process of predicting and successively counting the number of remaining "mark-side up" candies. This activity will allow students to recognize that the rates of decay for unstable elements can be measured, use simple algebraic functions to calculate the age of an element, apply data to create a graph, interpret their graph to make predictions, and identify the sources of unavoidable error in experiments.
The age of a rock or other geologic feature can be calculated as relative age and absolute age.  Relative age determines the chronological age of a rock or event in relation to its surroundings. Relative age cannot put a specific age on a rock unit or event but rather ranks rock units or events in chronological order from oldest to youngest. For example, if you look at an undisturbed layered sequence of rocks, the oldest rocks will be on the bottom.
Absolute age is the actual age of the rock. It is determined by comparing the ratios of abundant isotopes of the various elements that comprise a rock’s mineral composition.  Each element is identified by the number of protons that it contains, and it’s isotopic form is determined by the number of neutrons it contains. For example, Hydrogen has 1 proton, but it can have 0, 1, or 2 neutrons. Therefore hydrogen has 3 forms or isotopes. Isotopes are sometimes unstable and they will break down over time into more stable isotopes, this process is called radioactive decay.
When radioactive decay occurs the parent isotope decays or breaks down into what is called the daughter product. The time it takes for one half of the parent isotope to decay into the daughter product is called the half-life; this is a constant rate and unique for each isotope. Scientists can calculate the absolute age of a rock if they know the half-life of the parent and the ratio of parent isotopes to daughter product in a mineral. A common form of radiometric dating is Carbon 14 dating, which can only be used when organic material is present.  Carbon 14 dating is most commonly used in Archeological dating and Sedimentary layers if organic material is present.  For instance, you are unable to use Carbon dating with igneous or metamorphic rock because no organic material exists within these rocks; instead, Uranium (U)-Lead (Pb) dating is performed. Most often the mineral Zircon is used to identify the 238U to206Pb or 235U to 207Pb ratios. Since errors can occur in any data set, samples go through extensive cleansing in order to remove any contaminates that can otherwise alter the data.
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