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Introduction

In this exercise I introduce students to the concept of both chemical and physical weathering while eating a Baby Ruth candy bar.  I compare these phenomena to the weathering of granite.  The concept of Bowen’s Reaction series is also introduced.  

Bring a bag of Baby Ruth candy bars to class and instruct students to place a piece of the candy in their mouths.  Instruct the students to suck but not bite the candy.  While sucking on the candy lecture on the difference between chemical and physical weathering. Include in this lecture the difference between weathering and erosion. 

After the short lecture the chocolate and caramel should be dissolved and the students are left with only peanuts.   Now give students permission to chew the peanuts, demonstrating physical/mechanical weathering.  

I have students work in groups. Each group is given a hand sample of granite.  Invite one representative from each group to the blackboard and list in order the ingredients they tasted: chocolate, caramel, and then peanuts.  Have students examine the piece of granite and see if they can identify three visible minerals. If they cannot do this, list in order of increasing resistance to weathering: hornblende, feldspar and quartz.  This is a good segue into introducing the concept of Bowen’s reaction series. 

Just like in human digestion, water plays an integral role in the chemical weathering processes of oxidation, solution and hydrolysis.  In accordance with Bowen’s Reaction Series, minerals formed at the highest temperatures and pressures tend to chemically weather first.  In this example, the hornblende corresponds to the chocolate, the least resistant ingredient in the candy.  Have the students examine the granite sample and locate the darker minerals.  Typically, the hornblende will form tiny depressions on the rock surface, demonstrating its relative lack of resistance to chemical weathering.  

The next ingredient tasted in this experiment is caramel, analogous to the weathering of feldspar in granite.  Take this opportunity to discuss the relationship between weathering and climate, specifically, how chemical weathering is enhanced in wet, tropical climates.  Higher temperatures tend to speed up chemical reactions.  A warm, wet environment, such as inside your mouth, will speed up the dissolution of the candy bar. 

The final ingredient, peanuts, is analogous to the physical breakdown of the mineral quartz.  Quartz, being the most resistant mineral, requires mechanical weathering (biting) to break down the mineral.  Just as with the break down of granite, quartz is more resistant to the chemical weathering processes and requires mechanical (freeze thaw, thermal expansion, etc.) to widen joints and increase surface area.  Preexisting fissures within the peanut allow smaller pieces to be broken off and swallowed (erosion).  Use this opportunity to discuss the difference between weathering (the break down) and erosion (the removal) of material.  

This exercise demonstrates several concepts:

1) The difference between chemical and physical weathering.

2) The difference between weathering and erosion.

3) The concept of Bowen’s reaction series.

4) The relationship between weathering and climate.

To expand on these concepts additional experiments can be conducted by varying water temperatures, hydraulic action and exposure times.  Place a piece of candy bar in a glass beaker with 100mL of water at 20 C and one with 60 C.  Have students take visual measurements at selected time intervals; 1 hour, 2 hrs, overnight .  Although these measurements (degree of cloudiness) are often subjective , the general concept of  the effect of temperature and time on weathering rates is still aptly demonstrated.

