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SC 117

Classification and Identification of Rocks

Introduction

In the first unit, “Doing Science,” we talked about the different things that scientists do:  observing, inferring, hypothesizing, experimenting, and identifying patterns and regularities.  We have used graphs to identify patterns and regularities several times.  We have also used classification schemes to help us identify patterns and regularities, but we really have not talked much about it.

What is classification?  It is putting individuals into groups because the individuals have one or more characteristics in common.

Why do we classify?  We do it in order to focus on fewer themes or characteristics, rather than considering individual cases one by one; and we do it because items that have one thing in common often have several things in common.

Some examples of classification schemes include:

· solid, liquid, gas

· animal, vegetable, mineral

· kinetic and potential energy

· ions, atoms, isotopes

· physical changes and chemical changes

We can also develop our own classification schemes.  You already do this on a regular basis, possibly without thinking about it.

In the first part of today’s lab, we will develop a classification scheme by making observations, inferences, and explicit choices.

In the second part of today’s lab, you will consider schemes developed by geologists.

Procedure

1. Work in groups of three.

2. Obtain a set of rock samples; count the samples.  There should be at least 15 different kinds of rocks.  If you have fewer than 15 different kinds, consult with the instructor to determine what might be missing.

3. Observe the rocks; look for differences and similarities in the rocks.

4. Divide the rocks into groups.  We will call these groups “classes.”  You may have as few as three classes, or as many as six.  It is up to you to decide.  In fact, there is no “right” answer, since the classification system each group devises may be unique.

5. Write the classes on the next page.
List the classes below.  Explain why you put rocks in the different classes.  Be explicit about the criteria you used!

Were there rocks you had difficulty classifying?  Why?

Keep the rocks grouped together in classes.  Show your classes to the instructor.

Geologists classify rocks according to their texture.  These texture descriptions refer to visual clues such as crystals, fragments of other rocks, and bands.

· One texture is crystalline; it has interlocking mineral grains.  Sample 21e is a typical crystalline rock.

· Another texture is clastic.  It has bits and pieces of old rock that have been cemented together to form new rock.  Sample 52 is a clastic rock.

· The third common texture is foliated; it is made up of layers of crystals.  Sample 81a with its bands of light and dark layers is a foliated rock.

· The other textures are less common.  The only sample of a less common texture in the container is EA17.  

Do your best to classify the rock samples into texture classes.  Ask the instructor to look at your groups.

You have completed a difficult task.  Consider what made the task difficult.

1. Two samples (54a and 73) look remarkably alike, but have different textures.  Since they are neither obviously crystalline nor clastic, what differences can you use to distinguish between them?

2. What texture would you use to describe sample 17?  Since that is not similar to any of the other samples, how might it be useful in classifying this rock?

3. Sample 53a is clastic.  The individual particles in the sample are weathered rock grains that have been cemented together.  Compare 53a to 21e, which is crystalline.  How can clastic rocks such as 53a be distinguished from crystalline rocks such as 21e?

4. Samples 61a and 64c are both the same type of crystalline rock:  limestone.  However, 64c contains some marks or forms.  Are these crystals or something else?  What do you think these marks are?

5. 82a is a foliated sample.  Look at it carefully with a magnifying glass.  Do the crystals interlock?  Are they aligned into layers?

6. Summarize the things that make it difficult to classify rocks according to texture:


a)


b)


c)
Over the past several hundred years, geologists and mineralogists have accumulated and interpreted many observations.  They were able to infer that rocks are made in three types of processes:  igneous, sedimentary, and metamorphic.

Geologists have also been able to infer that the textures of different rocks gives a clue to how the rocks were formed.  Crystals are formed in an igneous process, when melted rock cools.  In sedimentary processes, crystals form when minerals precipitate out of solutions.  Crystals are formed in metamorphic processes when minerals recrystalize under high pressure.

Clastic rocks are formed in sedimentary processes, but only some sedimentary rocks are clastic.  Foliated rocks are formed when crystals align themselves in the direction of the high pressure of metamorphic processes, but only some metamorphic rocks are foliated.

Some igneous rocks are:

granite


coarse crystals, relatively light color

diorite


coarse crystals, mixed dark and light (like salt and pepper)

gabbro


coarse crystals, dark color

basalt


fine crystals, dark color

obsidian

glassy

Some sedimentary rocks are:

breccia


clastic with relatively large particles that have sharp and




angular corners

conglomerate

clastic with relatively large particles that have smooth




and rounded edges

sandstone

sand cemented together (and it looks just like that)

shale


made up of particles that are too small to see with the




naked eye or a magnifying glass

limestone

crystalline, made up of particles that are too small to see with the




naked eye or a magnifying glass, may contain evidence of living




organisms

Some metamorphic rocks are:

gneiss


foliated with bands of light and dark color

schist


shows alignment of flat (platy) crystals

slate


very dark, usually foliated but on a microscopic scale so




layers cannot be seen with the naked eye or magnifying glass

marble


nonfoliated with crystals that can be easily seen, often light-colored

The examples on the previous page are hints to help you identify specific rocks.  You can begin to connect those examples on the previous pages to the rock samples you have in front of you.  Make a tentative list of the connections, then try to use the names of rock samples to complete the following paragraphs.  There are some more hints in the fill-in-the-blanks.


The one glassy rock is an igneous rock.  It is number 

, and its name

is 

.  The other igneous rocks are crystalline.  What is the name and number of the igneous rock that is mostly light-colored and has visible

crystals?  


  Which igneous rock (name and number) has very dark, easily visible crystals?  



  Which other igneous rock (name and number) is also very dark but has smaller crystals?  


  Which crystalline rock (name and number) is salt-and-pepper colored?  



 


The clastic, sedimentary rocks are easy to identify.  First look at the rocks with the largest fragments.  They are numbers  

  and  


.  Of those two, which number is conglomerate?  


  How do you know?  













.  And, which number is breccia?  

  How do you know?  









.  Now find the rock with sand-size fragments.  It is number  

  and its name is  



.  Finally, find the rock with the microscopic fragments.  Its name and number are  





.


The two remaining sedimentary rocks are crystalline, not clastic.  They are fine-grained, and one contains fossils.  They are numbers  



  and




.  What are they called?  







Start identifying the foliated metamorphic rocks.  The sample with the light and dark bands is  



.  The sample with the aligned, flat (platy) crystals is  





.  The rock that shows no alignment of crystal grains, which you classified as foliated, is  



.  The only rock left is a nonfoliated, metamorphic rock that you have probably seen many times in statues and large buildings.  You find this rock in Alverno’s chapel.  It is  



.

Rock Cycle

Draw your own version of the rock cycle below with as many details from the examples in this lab as you can.  Do this neatly, so you can clearly distinguish the location of your examples in the cycle.
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