What are THESE rocks 
(and how did they form)?
By Sara Harris and Brett Gilley, University of British Columbia.

Contact: sharris@eos.ubc.ca

This activity is part of a series used in the first lab of the term, in an undergraduate introductory geoscience class for both majors and non-majors.  

No prior instruction is needed.

Goals:

By the end of this activity, students will be able to:

1. Infer how rocks formed based on observed characteristics.

2. Group rocks into categories based on inferred process of formation.  

3. Explain how one rock could be transformed into another rock, for any combination of rocks.

Activity summary:  

Activity 1: Small groups of students are given 4 rock hand samples per group (granite, conglomerate, sandstone, phyllite).  They are told that the four rocks represent the 3 basic categories of rocks, which geologists have categorized based on processes of formation.  Based on their observations, they decide which two rocks formed from similar processes.   Students receive no prior instruction, and thus need to use their observations and their current conceptions of how rocks form in order to make and justify their grouping.  After small groups have completed their grouping, they report their decision.  A full-class discussion ensues, revealing differences among the groups, from which emerges the three rock types and basic processes of formation for sedimentary, igneous, and metamorphic rocks.  
Activity 2: Students are given 3 more rocks to put in the appropriate groups, then challenged to draw the rock cycle using their groupings of seven total rocks.  

Assessment: 

If you only do Activity 1, for assessment, give students additional rocks and ask them to classify them into the appropriate groups.  Examples could include: gneiss, basalt, pumice, schist, etc.  
If you do both Activity 1 and Activity 2, give students additional pairs of rocks and ask how one could be transformed into the other.  

An appropriate precursor to this activity is “Is it a Mineral?”
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What are THESE rocks 
(and how did they form)?

Goals:  By the end of this activity, students will be able to
· Infer how rocks formed based on observed characteristics.

· Group rocks into categories based on inferred process of formation.  

· Explain how one rock could be transformed into another rock, for any combination of rocks.

ACTIVITY 1: What are THESE rocks?
Each group has a collection of 7 rocks.  For this activity, just look at rock samples #1-4.  

There are so many different individual rocks on Earth that it’s useful for us to group them into “types”.  We group rocks into “types” primarily based on the processes that formed them, processes which result in characteristics we can observe, similar to how we categorize other familiar things.  For example, if we were to group foods into “types”, we might define “dairy” – made from milk products, “fruits” – from the flowering parts of plants, or “grains” – seeds of certain grasses.  Within each category, there might be very different-looking foods (e.g. banana and blueberry).

There are three primary rock types on Earth.  Rock samples #1-4 cover all three of the types.  Which two do you think are from the same primary rock type?  Why?

From these samples, attempt to describe the general characteristics of the three different rock types.  Some of you probably know the names of the 3 rock types (it’s fine if you do and fine if you don’t).  Here, try to use your own observations to describe the general characteristics.  What characteristics are shared by two of these rocks such that you would categorize them in the same “type”?  Be sure to link your descriptions to the characteristics of THESE rocks.  

Type A (rock sample(s)_______):

Characteristics:

Type B (rock sample(s)_______):

Characteristics:

Type C (rock sample(s)_______):
Characteristics:

ACTIVITY 2: The rock cycle
How do rocks form?  Where are rocks forming today?  How does one rock turn into another?  How could the rock samples you have transform from one type to another type?  

With the questions above in mind, draw your own “rock cycle” using the rocks, newsprint pads, and markers.  What’s a rock cycle?  A diagram that shows the different rock TYPES joined together by different PROCESSES by which one rock type could get transformed into another rock type.  Typically the types are represented by boxes or circles and the processes that link them are represented by arrows.  

Add rocks #5-7 to your rock cycle.  Which categories should these be in?  
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