Mineral Lab Exercise






Name: 





Unit:   Rocks and Minerals

This lab ties in the following major content themes, outcomes, and abilities listed in the syllabus:

Main Content Themes 

· Structure and composition of the Earth

· Earth Materials

 Course Outcomes 

1. Understands how science is done: making observations and inferences, generating multiple models and hypotheses, and making further observations that can be used to evaluate hypotheses and models, using hypotheses and models to predict and explain what happens in nature.

4.  Makes and interprets basic measurements accurately.

5. Observes Earth science phenomena; uses observations to make reasonable inferences and generalizations.

6. Articulates problem solving process.

7. Uses or modifies a design to solve a problem by laboratory or field work.

8. Creates tables, diagrams and maps to organize and communicate data and observations effectively.

9. Interprets tables, diagrams and maps in an appropriate way.

10. Works with other students productively to collect data, make observations, and problem solve.

Abilities: 

· Problem Solving Levels 1, 2, 3

· Analysis levels 1 (observing), 2 (making inferences)

Objectives:  
· Observe physical and chemical properties of minerals.

· Make reasonable inferences based on your observations.

· Recognize and describe the physical properties of minerals.

· Use a mineral identification table to determine the name of minerals.

· Identify several minerals by sight.

· Understand why minerals cannot always be identified by sight, or by one property alone.

Materials:

Mineral samples


dilute HCl

Streak plate



contact goniometer

Glass plate



magnet

Hand lens

Background Information:  The following information may be required to assist during the lab exercise.  You may also need to refer to your text to successfully complete the lab.

Each mineral has a characteristic set of properties based on its chemical composition (what atoms it’s made of) and its structure (the way the atoms are arranged).  Think about stacking blocks.  If you have a supply of blocks with differing shapes, sizes, and weights, some stacking arrangements will be more stable than others, some easier to break in one direction than another, some denser than others, etc.  This is what determines the properties of the minerals.  As you are thinking about different properties, see if you can determine what, at the atomic level, might account for that particular property.

· Read the chapter on minerals before beginning the lab to become familiar with the terminology and basic concepts.

· Understand the definitions of the following commonly used properties; luster, color, streak, crystal form, cleavage and fracture, hardness, and specific gravity.  You will be asked to define these terms as part of the lab exercise.

Safety Notes:

Do not use hydrochloric acid (HCl) on samples without first getting the approval of the instructor.  Immediately after using the HCl and determining the effects (if any), rinse the sample and your hands with tap water.  Let the instructor know if the HCl spills on you or your clothes
Procedure:  

· Use the attached mineral identification table to assist in determining the type (name) of mineral for each hand sample.  Complete the attached mineral identification sheet using the samples provided.

· Based on the main divisions on the mineral identification table, there should be some properties that you check first, and others that you check afterward.  If a sample has a distinct identifying property, it may be easily identifiable after looking at only one or two properties.  Other minerals which do not have distinctive properties will take more work to identify.

· If you need additional help, look at a sample with the same identification from another group.  Different samples may look somewhat different.

· Be sure to become familiar with the characteristic look of quartz, the feldspars (plagioclase and orthoclase), and the micas (muscovite and biotite) as well as determine the percentage of “dark minerals” for use in identifying types of igneous and metamorphic rocks in the rock lab.

· Once you begin, circle the 2 or 3 most helpful identifying properties of each mineral.  Once you have determined what a mineral is, verify the remaining properties listed on the table.  Specific gravity can be verified by comparing the mineral to one of different SG of about the same size.  Hardness can be evaluated by determining if it fits into a specific hardness range.

Questions:

1. The text pages that relate to this lab are found 





.

2. What is the difference between fracture and cleavage?

3. How might you be able to tell cleavage from crystal form when looking at a sample of a mineral?

4. Choose a mineral.  How do this mineral’s color and streak compare to each other?  Is that true for all the minerals you have tested?

5. Which of your minerals seems to have the highest specific gravity?  Why do you think so?

6. Several of the minerals have unique identifying properties that make them easier to identify.  List the sample number and name of the mineral that fits each of the following characteristics.  (Hint, you may want to refer to the mineral identification table to make sure that you correctly name the sample).

· This mineral is magnetic due to high iron content.  





.

· This mineral effervesces (fizzes) when it contacts one drop of acid. 


.  (CAUTION – do not place acid on a sample unless you are fairly sure what it is.  Then be certain to rinse off the sample so the next person to touch it doesn’t get residual acid on her hands).

· This mineral feels “soapy” 




.

· This mineral feels “greasy” 




.

