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Introduction - Rocks are the basic materials geologists use to decipher the history of the earth.  Rocks, in turn, are made up of minerals.  In order to be able to identify and interpret rocks, it is essential to be well acquainted with minerals.  Exercise 1 deals with the identification of minerals.

Purpose - This first exercise is concerned with:  the physical and chemical properties of minerals; how to classify things in a systematic way; and using a classification system to identify minerals.

Method - Each of the important physical properties of minerals will be explained and demonstrated, and then each student will use these properties to identify a set of unlabeled minerals. 

Definition of mineral – A mineral is a naturally-occurring inorganic substance with a fixed chemical composition, a definite atomic structure, and a characteristic set of physical properties.

Chemistry of minerals – Minerals are composed of elements.  A total of 105 elements have been discovered.  Of these, only a few are of interest to the student of minerals because more than 99% of the earth's crust is made up of only eight elements.  These are, in order of abundance:  oxygen 47%, silicon 28%, aluminum 7.8%, iron 4.4%, calcium 3.4%, potassium 2.5%, sodium 2.4%, and magnesium 2.3%.



A mineral may be composed of one or more elements. Some minerals are relatively simple in composition; others quite complex.  The mineral diamond, for example, is composed of only one element, carbon (C), while the mineral quartz is formed by the combination of one ion of silicon with two ions of oxygen (SiO2).  Beryl, of which the gem variety is known as emerald, has up to 10 different elements in its formula.

Physical properties of minerals – Determining the internal arrangement of atoms or the chemical composition is well beyond the scope of a beginning geology laboratory.  Because the physical and chemical properties of the mineral are a reflection of the type and arrangement of atoms, we can use these characteristics to distinguish one mineral from another.

The laboratory examination of mineral specimens is based largely upon physical tests.  The most important ones are outlined below.

1. Hardness – the resistance of a mineral to being scratched.  The hardness of 10 common minerals has been designated as a standard scale against which the hardness of other minerals is compared.  These 10, arranged in order of increasing hardness, are known as Moh's Scale of Hardness.

	Material
	Hardness
	Moh's Number
	Mineral Example

	
	
	1
	talc (softest)

	skin
	1.5
	2
	gypsum

	fingernail
	2.5
	3
	calcite

	penny
	3.5
	4
	fluorite

	
	
	5
	apatite

	glass 
	5.5
	6
	orthoclase

	knife blade
	6
	7
	quartz

	streak plate
	6.5
	8
	topaz

	
	
	9
	corundum

	
	
	10
	diamond (hardest)


2.  
Luster – the way light is reflected from the surface of a mineral.


metallic - reflects light like a metal


nonmetallic - if nonmetallic, described by one of the following:

3. 
Streak – the color of a mineral when finely powdered.  The streak of a mineral is determined by observing the color of its powder when the mineral is rubbed on an unglazed porcelain plate (streak plate).  Most minerals with a nonmetallic luster have a light-colored streak, regardless of the color of the mineral.

4. Cleavage – the ability of a mineral to break along one or more smooth planes, termed cleavage planes.  Cleavage planes are noted by their ability to reflect light.  Where a mineral does not break with a plane surface (cleavage), the break is termed a fracture.  See the figure on the next page for examples of cleavage types.


[image: image1.wmf]One  direction of cleavage.  Biotite is an 

example.

Two  directions of cleavage that meet at 

right angles.  Orthoclase is an example.

Two directions of cleavage that do not meet

at right angles.  Hornblende is an example.

Three  directions of cleavage that meet at 

right angles.  Halite is an example.

Three  directions of cleavage that do not meet

at right angles.  Calcite is an example.

Four directions of cleavage.  Fluorite is 

an example.

Six  directions of cleavage.  Sphalerite is 

an example.


Figure 1.  Examples of different numbers and types of cleavage.

5. Fracture – the way a mineral breaks.  Examples of fracture types are:

	Fracture Type
	Description
	Mineral Example

	conchoidal
	curved (shell-like)
	quartz

	splintery
	fibrous
	asbestos

	hackly
	texture in metals
	magnetite


6. 
Color – all hues from black to white through shades of red, etc., may be found in different specimens of the same mineral.  Beware of using color as the sole basis for identification, except for those minerals having metallic luster (even then use caution).  Slight impurities may greatly influence the color of individual specimens.

7. Miscellaneous properties – check distinguishing characteristics in esrt.

	Property
	Description
	Mineral Example

	greasy
	feels soapy (softer than skin)
	talc

	salty taste
	don't try this test on mineral specimens!
	halite

	magnetic
	magnet will attract mineral
	magnetite

	effervescence
	fizzes with dilute hydrochloric acid
	Calcite





In the case of mineral identification, you will be using luster, hardness, cleavage, then color and miscellaneous properties to identify an unknown mineral.  It is not intended that the student memorize all the physical properties of each mineral given in the table.  Each mineral does have diagnostic properties and it is the responsibility of the student to learn enough of these properties to identify the minerals presented in the laboratory.


The student should follow the procedure below in filling out the mineral worksheet.

1. 
Examine the mineral CAREFULLY (i.e., do not destroy) and determine its luster, streak, hardness, etc.

2. 
Determine other physical properties that might be considered diagnostic.

3. 
Mark down all the above information on the mineral worksheet.

4. 
Using the Identification Key, determine the name of the mineral.

Questions

Using the descriptive material in this lab exercise, along with your lecture text, answer the following questions.

1. What is a mineral?

2. How does a rock differ from a mineral?

3. On what basis are minerals classified?

4. List the order of tests or properties used on the Mineral Identification Key (what do you look at first, second, third, etc.?)

5. What is the hardness of corundum?
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