Geol 301, Spring 2007
Building Blocks of Rocks: Minerals

Part 1. Get to know YOUR mineral

What are its properties or characteristics? Use descriptors that make sense to you. (What do you observe? How did you observe it?)
1. My mineral is/has:

Part 2. Mineral Properties and Identifying Minerals* 
(*modified from a lab developed by Dr. Lynn Fichter)
This part of the activity has two purposes:

· To become familiar with the physical properties of minerals.

· To use those physical properties to identify a set of minerals (using decision trees, or identification charts as a guide).

For each mineral specimen you identify you begin by observing and recording the physical properties, and then using those properties to identify the mineral.

At first check your identifications frequently with the instructor to see if you are getting it.  If you are then you can proceed more quickly.  If you are having trouble identifying the minerals then you need help either observing/recognizing physical properties or using the key. This is a process of developing and refining skills through constructive feedback.


Minerals You are Responsible For

You will identify 24 minerals in two groups.  The “Properties Minerals” are good examples of physical properties to help you discriminate among them. The “Rock Forming Minerals” are the most common minerals on the planet. The “properties minerals”, however also form rocks.
	
Properties Minerals 

· Bauxite
· Calcite
· Chlorite
· Dolomite
· Galena

· Garnet
· Graphite

· Gypsum

· Halite
· Hematite (specular and non-specular)
· Kaolinite
· Limonite

· Magnetite

· Pyrite

· Talc
	
Common Rock Forming Minerals

· Amphibole (hornblende)
· Biotite

· Epidote

· Muscovite

· Olivine

· Orthoclase ( = potassium feldspar)
· Plagioclase feldspar
· Pyroxene (augite)
· Quartz





Observing and Recording Physical Properties
Learning to recognize physical properties and using them to identify minerals is a matter of experience.  The more you practice the better you get.


· At the back are data sheets to record your observations.

· Also in this packet are tables and charts to help you identify the physical properties.

Physical Properties of Minerals
Luster:  is the appearance of a mineral in reflected light, so hold the mineral in good light.  It is either Metallic or Non-Metallic. 
Metallic: looks like a piece of metal either bright and shiny, or old and rusted.

Non-metallic: gets more specific, some common types are…


Vitreous = glassy (very common luster)


Resinous = between waxy and glassy


Greasy = looks like grease (doesn’t feel like grease)


Waxy = think candle or ear (yuck) wax


Earthy = looks like dirt, soil

What does luster tell us about a mineral?
Luster depends on the smoothness of the mineral surface at the atomic scale or how mobile electrons are within the crystal (Smith and Pun).

Color:  Some minerals have constant color, some vary a lot. Nonetheless, color is often useful in mineral identification if used judiciously with other physical properties.

· Record the mineral’s color in the data table.
What does hand specimen color tell us about a mineral?

Atomic arrangement and composition determine how light passes through or interacts with atoms through the crystal, determining color (Smith and Pun).

Streak:  is the color of the powdered mineral so need to powder it. Rub the specimen on the white porcelain plate and observe its streak. 
· Hard minerals do not have a good streak, if any.  Write “none.”

· Metallic minerals have the best streaks; record the color.

What does streak tell us about a mineral?

Streak, like hand specimen color, depends on the types of atoms (i.e., composition) and their arrangement in the mineral. Streak is a more reliable indicator of color than hand specimen color (Smith and Pun).

Mohs’ Hardness:  describes the resistance of a mineral to scratching. Mohs’ hardness scale is a relative scale of hardness of 1 (softest, talc) to 10 (hardest, diamond). Make the following tests in the following order and record the mineral’s hardness.

· Can you scratch the mineral with your fingernail?  It is then softer than your fingernail;   < 2.5.
· Try to scratch a penny with the mineral.  If it does, the mineral is > 3.5.
· Try to scratch a piece of glass with the mineral.  If it does scratch glass it is >5.5.
· Observe that many minerals are just slightly harder than glass and require firm pressure on a fresh surface to do the hardness test.  An alternative it to try to scratch the mineral with a knife blade; if you can scratch it the mineral is softer than glass.

Record the hardness as harder than a fingernail, or a penny, or glass.
What does hardness tell us about a mineral?

Hardness reflects the bond strength, which depends on bond type and the spacing of atoms in the crystal (Smith and Pun).
Cleavage/Crystal Form:   Cleavage (breakage along flat faces) and crystal form (the shape it grows in) are not always the same thing but often get confused. Also, a mineral with good crystal form but no cleavage can look very different if it is fractured.  We distinguish these on a case by case basis during the identification. Observe in the following order:

· In each specimen look for smooth, flat shiny surfaces (cleavages/crystal form), and look for irregular, broken, shattered or curved (concoidal) surfaces (fractures).  A specimen may have one, or the other, or both.  Record observations.

· Cleavages: all flat, shiny faces that are oriented the same way are the same cleavage face.   How many different sets do you find?  What are the angles between them?

· Examine the page of cleavage illustrations and identify the kind of cleavage.  If none, write fractured.

What does cleavage tell us about a mineral?

Cleavage forms along regularly spaced internal planes where bonds are weakest in the mineral (Smith and Pun).
What does crystal form tell us about a mineral?

Crystal faces reflect the atomic arrangement of atoms within the crystal structure and produce exterior geometric shapes during growth unless the crystal grows against another crystal (Smith and Pun).
Special Properties:

Specific Gravity or Density (does the mineral feel heavier than you would expect?)


Reaction to HCl


Magnetism


Odor


What does specific gravity tell us about a mineral? 

Specific gravity depends on the atomic weights of atoms and how the atoms are arranged in the crystal structure. The more tightly together the atoms are, the higher the specific gravity (Smith and Pun). 

What does reaction to HCl, magnetism, or odor tell us about a mineral? 

Largely composition, only certain minerals have these special properties and these reflect the types of atoms in the mineral. Minerals that contain Calcium Carbonate are susceptible to reaction with acids like HCl. Minerals that contain significant amounts of iron can be magnetic. Sulfur-containing minerals can have a rotten-egg odor.
Go on to identify the mineral using the instructions below.  But, for each new mineral repeat the physical property observations above.  By the end they will be automatic to you.


Identifying the Mineral
The Mineral Identification Key comes in two pages, one for minerals softer than glass, one for those harder than glass.  Examine the keys and note that various physical properties overlap in different groups of minerals.  Identification entails finding the overlapping combination of properties that are unique to each mineral.  Also observe that for each mineral some physical properties are important, while others are irrelevant. 

1. Using the mineral’s hardness select the correct key.
· Observe that hardness is borderline for some specimens; if it does not identify on one key they switch to the other.

2. Using other physical property observations go to the appropriate parts of the key and narrow down the possibilities until you find a match.

3. Check with me to see if you have the correct identification.  

· This is a process of constructive feedback.  If your analysis and identification is wrong that is feedback that tells you to observe more carefully.  If you analysis/identification is correct that is positive feedback that tells you to proceed as you have been.
After the correct identification get another specimen and repeat instructions until all the minerals are identified.


Hints for Studying
There are two methods for studying, the brute force method is, “I’ll stare at these specimens for so long that maybe I’ll recognize them the next time I see them.”
The clever method, “I can arrange these into categories of related specimens based on their physical properties and narrow my choices until I get it right.”  
For example, four of the minerals are dark gray to black (magnetite, amphibole, pyroxene, biotite).  If I have a dark gray to black mineral it must be one of these.  Then I develop a decision tree, such as the one on the next page, to decide which one.

Part 3: Get to know YOUR mineral…again
1. With out looking back at your original description in Part 1, describe your mineral again. 
My mineral is/has:

2. How does your description differ from what you wrote in Part 1?

3. By following the approach laid out in Part 2, you should now be able to give your mineral a name. 
a. My mineral is named:
b. Another way of “naming it” is by it’s chemical formula. What is the chemical formula of your mineral? (use the internet or your text) 

Chemical formula:

c. Minerals can be named and groups of minerals can be classified into categories. For example in Part 2, the original list of minerals used categories of “properties” minerals, and “common rock forming” minerals. Another way of categorizing minerals into groups is determining if the mineral is a silicate or a non-silicate.   Silicate minerals have the tetrahedral shaped silicate anion (SiO4)4- as past of its crystal structure. Based on the chemical formula, is your mineral a silicate or a non silicate?
4. What is (are) the most distinguishing property(s) of your mineral to help you identify it (name it)?

5. Develop a relationship with your mineral. 
a. Are there any products that this mineral is mined for that you use – directly or indirectly? Use any resources available to you to answer this, list your resources along with your answer. 
b. Note that it is often the “ingredients” (elements, compounds) of the mineral that make it useful for humans. Look back at the chemical formula of your mineral (#3) – is this the case?
