Mineral Exploration

Introduction:

This activity introduces students to the classification of different minerals.  It allows them to learn and perform mineral identification techniques that they can utilize during the computer simulation and that they can perform on real minerals in class.  Students will be encouraged to identify and distinguish between the characteristics of different minerals.  Students will learn the characteristics of minerals that do not always assist them in distinguishing one mineral from another.  They will be able to work through a series of charts and answer a series of questions to better improve their understanding and consolidate their knowledge of properties and identification of minerals.
This activity can be completed in pairs.  Provide unlabelled pyrite samples to each pair of students.  To introduce the topic of mineral identification, have the students discuss whether or not they think that this mineral is gold.  Then have the students will work together to make predictions regarding the hardness and streak of ten minerals, including the pyrite.  They will then carry out tests on these minerals regarding hardness, streak, color and shape through the use of a computer simulation.  By participating in this activity, students are able to work as a team and get a hands-on-experience in mineral identification.  In addition, this exercise allows them the opportunity to predict outcomes, discuss and justify their predictions.

Justification:

Some advantages of using this simulation are as follows:

· Imitates reality

· Easy for students to work through it on their own and at their own pace

· Characteristics of the minerals can be seen easily through the different tests performed in the simulation

· Sparks their interest in comparing different minerals

· Gets students to start predicting what they think will occur in different mineral tests

· Starting point for incorporating more minerals and incorporating different identification strategies (i.e. density and acid tests)

This simulation is an excellent starting off tool to get the students interests sparked in the area of mineral classification.  Teachers can use this tool to start off a lesson and then move on to using real minerals to get the students involved in an actual hands-on-experience in classifying the minerals.  This simulation is both motivating and exciting.  It generates an interest in minerals.  It also encourages the students to work together in pairs which will therefore promote communication, interaction and cooperation.  Students are encouraged to predict what they think the tests will bring.  They are encouraged to be actively engaged and ask questions.

This activity incorporates the three essential planes.  At the experiential level, students experience and perform the tests that provide the tangible evidence for mineral identification.  They are able to see first hand how this knowledge can assist them in the real world (distinguishing a real diamond from a fake and gold from pyrite).  In terms of the psychological plane, students make sense of what is evidenced by conducting the mineral identification activities (tests) themselves in the real world and via computer simulation.  In addition, at a social level, through conversation, negotiation, questioning and prediction, they make sense of these experiences.  The teacher is then able to consolidate the acquired knowledge and check for a thorough understanding.  The discussions at the conclusion of class also assist in his/her assessment that the students have a thorough understanding.

This activity is a toned down version of the simulation on the explorelearning web site.  The activity that we are presenting has been modified for several reasons that are as follows:

· Time constraints – a considerable amount of time would be required for the students to identify the characteristics of the 26 minerals provided in the simulation.

· Introduction of actual minerals prior to engaging in the simulation provides a more realistic mental framework for the students to work with.

· The introduction of the density and acid tests will come at a later lesson due to the fact that those concepts are more complicated and require a more in depth explanation which also requires more time.

· The mineral names and what sample letter the mineral names belong to have been provided to the students to help minimize the time factor again.  There just simply isn’t enough time to have the students try to match up all the samples and then fill in their charts and answer the questions as well.

Curriculum Objectives:

5-2-01
Use appropriate vocabulary related to their investigations of properties



of, and changes in, substances.



Include: characteristic, property, substance, matter.

5-2-02
Identify characteristics and properties that allow substances to be



distinguished from one another.



Include: shape, color, hardness, streak.

Reference:

Adapted from:


http://www.explorelearning.com


Click on: Earth Science



Click on: Geology



Go to: Mineral Identification 

Students Guide to Mineral Exploration
Key Terms:

Mineral  - a naturally formed, inorganic solid with a crystal structure and a definite chemical composition.

· Synthetic (man-made) materials are not minerals.

· Organic materials produced by plants and animals (such as sugars and proteins) are not minerals.

· Substances with no crystal structure are not minerals.  Glass is an example of this.

Crystal – a solid formed by a repeating pattern of atoms.

Hardness – a measure of how easily a mineral can be scratched.

· Hardness of minerals is measured on a scale of 1 to 10 called Mohs scale.

Luster – the way a mineral reflects light.

· Examples of luster include metallic, glassy, pearly, dull, waxy, resinous ( like pine sap), greasy, chalky, and silky.

Streak – the color of a mineral in powdered form.

· Streak is observed by rubbing a mineral on a tile called a streak plate.

Metallic – having a quality suggesting or association with metal.

Non-metallic –  not metallic; or relating to, or being a non-metal.

Introduction:
This activity will allow you to observe and identify the properties of a mineral sample.  You can then use your completed chart to determine which characteristics are useful in the identification of these minerals.  You can observe color/luster, shape, and test the hardness, and streak for each mineral.  There are 10 mineral samples to perform these identification tests with.

Objectives:
Through this activity, you will be able to use appropriate vocabulary, distinguish the characteristics of minerals and through a testing process distinguish one mineral from another.

For this activity, you will be required to work in pairs.  Choose a partner and one student will come and retrieve a box of nine additional labelled mineral samples.  You will have 10 samples in all.  Each pair has a pyrite sample.  Discuss with your partner the similarities and differences between the samples.  Have one person in your group record your observations on the sheet provided.

Without performing the formal test, estimate the hardness scores of the provided mineral samples.  If a mineral scratches a fingernail (hardness 2.5) but not a penny (3.5) it’s hardness would be 3.  Glass is 5.5 and Steel is 6.5.  Record your predictions in the chart provided.

On the same chart, record your predictions regarding the mineral’s likelihood of leaving a streak when scratched on a tile.  Streak is the color of a material’s powder.

Hardness & Streak Predictions Chart
	Minerals
	Sample
	Hardness
	Streak

	 
	 
	 
	 

	Quartz
	A
	 
	 

	Gold
	C
	 
	 

	Corundum (Ruby)
	G
	 
	 

	Magnetite        (iron ore)
	L
	 
	 

	Graphite            (pencil lead)
	N
	 
	 

	Diamond
	O
	 
	 

	Pyrite                  (fool's gold)
	P
	 
	 

	Talc
	R
	 
	 

	Garnet
	W
	 
	 

	Calcite
	Y
	 
	 


Once this activity is complete we will go to the computer lab and perform these and other tests on the minerals via a computer simulation.
Sit down at a computer with your partner.  Decide which one of you will be the recorder, but remember to take turns performing the simulated identification tasks.
Open Internet Explorer and go to the following web site.


http://www.explorelearning.com
At this time, your teacher will log you in.  When this is done,


Click on: Browse Gizmos


Click on: Earth Science


Click on: Geology


Go to: Mineral identification (launch gizmo)

Now we’re ready for some fun!

	Activity A: 

Identifying minerals
	Get the Gizmo ready: 

· Click Next so that Sample B is showing. 
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1. Measure: Select the Hardness test.  Hardness is a measure of how easily a mineral can be scratched.  It is measured on a scale of 1 to 10 called Mohs scale.  If a mineral scratches a fingernail (hardness of 2.5) but not a penny (3.5), its hardness is about 3.

A. Discuss with your partner your predictions of hardness.

B. Drag the mineral sample across each test object.  Which objects are scratched?  ____________________________________________

C. What is the estimated hardness of the mineral?  Record your answers on the chart provided. 
D. How does this compare with your earlier prediction? ___________

2. Observe: Select the Streak test.  The streak is the color of a material’s powder.  You can observe the streak by rubbing the mineral across a tile called a “streak plate.”

A. Discuss with your partner your earlier prediction as to whether or not the mineral would leave a streak.

B. Drag the mineral sample across the streak plate.  What color is the streak?  Record your answers in the chart provided.

(Note: In some cases the streak is colorless and cannot be seen.)

	Activity B: 

Mineral properties
	Get the Gizmo ready: 

· Under Property, select Appearance.
· Check that Sample A is on the screen. (If not, press Previous until sample A is there.)
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3. Observe: Minerals are made of atoms in a repeating pattern and often form crystals.  The shapes of crystals can help identify the mineral.  Luster is the way the mineral’s surface reflects light.  There are many ways to describe luster, four examples are shown. (metallic, glassy, pearly and dull)

A.  Describe the crystal shape of Sample A: ____________________

B. Describe its luster: ______________________________________

C. What color is Sample A?  ________________________________

Repeat this test for each of the remaining nine samples and record your answers in the chart provided.

	Sample
	Mineral
	 Shape
	Color
	Hardness
	Streak

	 
	 
	 
	 
	 
	 

	A
	Quartz
	 
	 
	 
	 

	C
	Gold
	 
	 
	 
	 

	G
	Corundum (Ruby)
	 
	 
	 
	 

	L
	Magnetite (iron ore)
	 
	 
	 
	 

	N
	Graphite (pencil lead)
	 
	 
	 
	 

	O
	Diamond
	 
	 
	 
	 

	P
	Pyrite            (fool's gold)
	 
	 
	 
	 

	R
	Talc
	 
	 
	 
	 

	W
	Garnet
	 
	 
	 
	 

	Y
	Calcite
	 
	 
	 
	 


Discussion Questions:

Answer the following questions on a separate sheet of paper and be prepared to discuss your findings with the class.

1. Which properties appear most useful for identifying minerals? Why?

2. Which properties appear least useful for identifying minerals? Why?

3. What are at least three ways you could distinguish gold from pyrite?

4. What are two ways you could distinguish a diamond from a quartz crystal?

5. What similarities between minerals do you notice on the charts that you have created?

In this lesson we’ve looked at 4 different characteristics of minerals that can be useful in mineral classification.  We have learned the techniques for performing these tests.  We have also learned, however, that not every test is useful for identifying all minerals.
Follow-up activity:
All of the tests in the Gizmo can be done in the classroom with materials that are relatively easy to obtain.  You can do hardness tests with fingernails, pennies, glass bottles and stainless steel.  Balances and graduated cylinders are commonly available in schools.  Any unglazed porcelain can be used for a streak plate.  Mineral samples can be obtained from science supple companies or borrowed from other schools.

For the next lesson, introduce the students to the characteristics such as density and acid tests in identifying mineral samples.  This can be done in any classroom and you can use real mineral samples so the students get a hands-on-experience in doing mineral tests.

(Safety note: If you use hydrochloric acid, use a diluted solution.  Wear goggles, aprons, and rubber gloves.  If acid makes contact with skin or eyes, flush with plenty of water.)
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