Due Monday 9/26/09

Geol 101:  Fall 2009




Your Name:






Other members of your group:









Lab 1: Introduction to Geologic Materials (Rocks etc.)
Classification of Geologic Materials
Goals: 
1) To determine what type of observations are most useful for identifying different types of geologic samples.

2) To develop your own system of classification that can be used to describe the similarities and 
differences among geologic specimens. 
3) To use your observations to develop hypotheses about how these samples formed.

Science is simply the study of the universe around us.  In order to discuss a subject, a scientist must first make observations about the natural world, then describe the objects or events that he/she has observed.  Geology is the branch of science that focuses on studying the Earth and the materials that form our world.  This quarter we will learn some of the ways in which geologists classify the natural materials that Earth is made of.  Today you will begin this process by examining the properties of the samples provided.

Imagine that you are the first scientist of an alien culture to land on Earth.  Your job is to describe the different geologic specimens that you have found based on their physical appearance.  You will need to determine what properties are most useful in describing the similarities and difference among your specimens.  You will then be asked to create a classification system that can be used by you or someone else to identify and discuss these specimens and to come up with a hypothesis that explains why the rocks in one group are similar
Examine the samples provide to your group and answer the following questions:
Pick a name for your research team?







1) Describe specimen #1 as completely as possible (think about how you might tell someone how to find this one rock among the many rocks in this room.

For example:  You might describe the weight of the rock as “heavy” (you should list at least other 5 characteristics).
2) Examine specimen #2 and describe it compares with specimen #1:  
Which characteristics are similar?
Which characteristics are different?

Specimen #1 and #2 are two examples of a rock with the same chemical composition, the same arrangement of atoms, and the same formation history (in fact in most cases, the samples you’re looking at are two pieces of the same rock, which geologists call “basalt”). We will see samples of basalt again in later labs.

Most of the characteristics that both pieces of basalt share (such as their internal chemical composition) are called “primary” (or intrinsic) characteristics.  Primary characteristics are factors that are essential and specific to a sample; they cannot be changed without changing the chemical make up or the arrangement of atoms in a sample.

Most of the characteristics that are different between these two rocks (such as size) are called “secondary” (or extrinsic) characteristics. Secondary characteristics are characteristics that are not essential; secondary characteristics can change without changing the chemical make up or the arrangement of atoms in sample. 
3) Identify which of the characteristics listed below are secondary (and label those with a “S”) and which are primary (label those with a ”P”).

Mass/Weight on Earth:




Shape: 



Hardness: 


Roughness of surface:


Density (mass/ volume): 


External Color (what you find on a surface that has been exposed to the atmosphere) 
 


Internal color (what you would find on a fresh surface): 


Taste (please do not test this characteristic yourself):


Physical state (if it is a solid, liquid, or gas)




Is temperature a primary or secondary characteristic? Explain your answer.
Check with me when you finish this section.
4) Examine the 13 geologic samples provided (labeled A-M).  Your goal is to determine how the primary characteristics of these samples differ among samples, and to use this information create a classification system that groups similar samples together.  In other words, I’m asking you the create a hypothesis about which of these samples are most similar to one another with the goal of (and then later, I’ll ask you to speculate about why those samples are similar to one another).

Step #1: Record your observations. List and briefly describe how the primary characteristics of these samples differ.  You should be list at least 4 primary characteristics (in addition to color).  Don’t worry about finding a “scientific” term for what you see, just describe what you observe about how these primary characteristics of these samples differ.  
	Primary Characteristic:
	Values found in these samples

	Example:

Color


	Light to Dark
or 

black to white, pink, gold, silver etc.

	1.


	

	2.


	

	3.


	

	4.


	


Step #2:  Put your samples into Groups so that EACH samples belongs to only ONE group.  In other words, you are about to form a hypothesis about which specimens are most similar and which are the most different from each other.  
Describe your classification:
Physically separate the specimens on your table into different groups (based on their similarity to one another) and describe each group below. You should create your groups so that the specimens in a given group all share at least 2 primary characteristics.  Each of your groups may have a different number of specimens, and you may decide that you want to create a group or groups that only contain one specimen. (If you need extra space there is extra paper at the front of the room.)

· How many different groups of rocks do you have?




· What are your groups?  Describe them in the table below:
	Letters of Rocks in Group
	     Primary characteristics shares by all rocks a group

	
	


Step # 3. Describe your reasoning (answer the question below).

What primary characteristic differs the most among your different groups of samples, and how does this characteristic differ?
Which two groups of samples differ the most from each other? Describe how they differ.
Describe the specimen(s) that was the most difficult to classify.  Did any specimen seem as if it might belong to more than one of the groups you have created? (Explain your answer). 

How many rocks are in your largest group?

  Describe how the primary characteristics of the rocks in this group differ.

Step #4.  Speculate about the nature of these samples.
Suggest a valid hypothesis that explains how/why the samples in your largest group are similar to one another.
Suggest a way to test this hypothesis (you don’t have to limit your test to the technology available in this lab).
Step #5.  Share and compare your results. When you have finished step number #4 call me over, and I will ask you to explain your classification system.  Then compare the classification system(s) that your classmates have come up with to your own classification system by answering the questions below.
· Which research team are you comparing your results with?






· How did the number of groups they created compare with your own classification system?

· Which of the characteristics used by your classmates to distinguish between groups of samples were similar, and which were different, from the ones you used?
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