[image: image3.png]


    
                                                                                     [image: image1.png]



                                                                                                  Juniata College
                      
       
PENNSYLVANIA STANDARDS

I. MINERALS

A mineral is a naturally-occurring substance with a definite chemical composition   Minerals are usually formed by geological processes deep within the earth.  Mineral formation often begins when a mass of molten rock – called magma – cools in slow stages.  The last portion to remain liquid is full of dissolved chemicals.  High pressure drives this super-concentrated liquid into cracks of the surrounding rock. There it cools, forming a vein of solid mineral crystals.   
When old-time miners hit such a vein they knew that they had struck it rich!  It might contain sapphires, rubies, and other gemstones.  it might contain gold or silver, or the ores of copper, tin, or lead.

Most minerals are chemical compounds.  Calcite (calcium carbonate, CaCO3) and iron pyrite (iron sulfide, FeS2) are examples.  A few minerals are free chemical elements, such as gold, silver, and copper.  Minerals are classified by the chemical family they belong to, such as the carbonates, sulfides, hydroxides, and halides.  By far the largest chemical family on the surface of the earth is the silicates.  Half of the minerals in this kit are common silicates.
When a mineral forms in crowded space, it tends to be small and irregular in shape. when it forms with room to grow, its atoms line up in orderly rows and it forms a crystal.   Different minerals form different kinds of crystals, depending on the arrangement of their atoms.
Minerals can be identified by their properties.  The properties easiest to determine without special laboratory equipment are:


Color     

Crystal form

Luster


Density (specific gravity)

Hardness

Streak

Cleavage                 Other (smell, taste, magnetism)
Safety:  Do not try to break or fracture the minerals.

                 Use caution when dealing with sharp objects.
IDENTIFYING YOUR MINERALS
A. Color:
Some minerals are nearly always the same color.  Gold is golden, raw sulfur is yellow, and many metallic minerals are silvery.  Most minerals are mixed with impurities that impart different colors.  Quartz, for example, can be clear, smoky, milky, or amethyst (purple).   When noting color, the main thing is whether the mineral is light or dark in color and whether it is transparent or opaque.
B. Luster:
 Luster is the way light is reflected from the surface of the mineral. 
 
Metallic luster: looks like a metal. Metallic minerals are commonly shiny 


and opaque.


Non-metallic luster: there are several kinds.


 glassy (also called vitreous) luster 
                 greasy luster 



dull or earthy luster

 

brilliant luster  (like a diamond).
C. Cleavage and/ or crystal shape

Some minerals tend to break along certain plane surfaces due to the arrangement of their atoms.  These surfaces are called cleavage planes.  A mineral may have one, two, or more cleavage planes.  

Other minerals fracture into jagged pieces.  They lack cleavage planes.

Some minerals with a glassy luster fracture along curving  surfaces.  These are called conchoidal (con-koid-al) fractures.  Glass and and quartz fracture that way.
When minerals grow into open spaces they usually develop regular geometric shapes – cubes,  prisms, etc., that are called crystals.  Although the arrangement of atoms determine the shapes of crystals, these shapes have nothing to do with cleavage.   Cleavage refers to how a mineral breaks, crystal form refers to the natural, unbroken shape of a mineral.  
D. Hardness
Hardness is the resistance of a mineral to scratching. It does NOT refer to how easily the mineral is broken.  Hardness is a measure of the bond strength between atoms. If these bonds are strong, the mineral is not easily scratched. We can find the relative hardness of minerals using the Mohs Scale.  This scale assigns hardness to ten common index minerals, and is based on the ability of one mineral to scratch another. 

 Number 1 in the Mohs scale is talc.  Talc is almost as soft as soap.  No.10 is diamond, the hardest mineral on earth –it scratches everything!   No. 7 is quartz.  Quartz scratches every mineral lower in the scale and is scratched by every mineral higher in the scale.
The full Mohs scale is not always practical to use.  This simplified Mohs scale 

will do the job:.

THE MOHS SCALE HARDNESS OF SEVERAL SUBSTANCES:

fingernail                   
2.5

nail

    5 - 6
copper penny             
3                    quartz

    7
glass plate                 
5.5                 porcelain plate  7.5
Using the scratch test, this will give you a good estimate of the hardness of the minerals in your kit.
E.  Other tests

i. Streak test.  A few minerals will leave a colored streak on a porcelain plate


when it is scratched with the mineral.  Hematite leaves a red-brown streak.  

Sphalerite leaves a yellowish streak.   Galena leaves a dark gray streak.

ii. Density.  Minerals can be as light as popcorn or as heavy as lead.  Metallic 


minerals tend to be heavy,  Silicate and other minerals are medium to light.

iii. Acid fizz test.  Calcite will fizz in a drop of diluted hydrochloric acid.

iv. Magnetism.  The iron mineral magnetite and a few others are magnetic.

      v. Taste and Smell.  Some minerals have a distinctive taste and/or smell.  
 
Sulfur has a sharp, pungent odor.  Halite tastes like table salt (table salt is   
halite!).  Some arsenic minerals taste like garlic. 
 DO NOT SMELL OR LICKTHE MINERALS.  SOME ARE POISONOUS AND ALL OF THEM ARE COVERED WITH GERMS!



Note:  these descriptions apply to the minerals in the kit.  Some of the minerals, such as quartz and cakcite, can be very different in color, shape, and luster.
MOHS SCALE

1.Talc


6. Feldspar

2. Gypsum

7. quartz

3. Calcite

8. Topaz

4. Fluorite

9. Corundum

5. Apatite

10. Diamond



For each mineral start at the left-hand column of the key.  Does the mineral have a metallic luster, or is it light-colored non-metallic, or dark-colored non-metallic?   Now go to the next column to the right, and so on.   Use the hardness, streak, HCl tests from the kit and the information in figure 1 to complete your identification.  
Example: the mineral is light in color and non-metallic.  It is softer than glass. It 
has a hardness of 3 and forms rhombohedral crystals.   The mineral is calcite.

rhombohedron
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Some tips: Garnet has flat surfaces that look like cleavage but isn't.

                   Talc has a soapy feel.

       Sphalerite is lighter than the other metal ores, and can resemble garnet.

MINERAL I.D. WORKSHEET    Name___________________

                                                                              Class period _____________

1.  Identify the twelve numbered minerals and fill out the information on the table.  

	Mineral 

number
	Color and luster
	Estimated.

hardness
	Shows cleavage? yes/no
	Name of mineral

	2.
	
	
	
	

	3.
	
	
	
	

	5.
	
	
	
	

	6.
	
	
	
	

	8.
	
	
	
	

	9.
	
	
	
	

	10.
	
	
	
	

	12.
	
	
	
	

	14.
	
	
	
	

	16.
	
	
	
	

	17.
	
	
	
	

	19.
	
	
	
	


2 a. Which is the heaviest and most dense mineral in the set? ___________  By looking at its chemical composition do you see the reason for this?  Explain your answer.

 b. Which mineral cleaves into thin sheets?_______________.

 c.. Which mineral forms rhombohedral crystals?______________

 d. Which mineral is called fools gold?_______________.  How do you think it got this name?

 e. Which mineral forms prismatic crystals but has no cleavage?  ___________?  By looking at the specimen, how can you tell that it lacks cleavage?

f. Note the pictures of the gemstones on the laminated sheet.   Which kind of mineral would make the best gemstone, one with cleavage or one without cleavage?

Explain your answer.

g. If you wanted to start a halite mine, which place would you choose to dig, a mountain containing mineral veins or an area underlain by evaporated sea deposits?  Explain your an



 Plagioclase feldspar. Grayish-white with slighty shiny luster. Cleaves into blocky shapes.  Hardness 6.  Silica mineral.





 Calcite.   Transparent with shiny luster.  Rhombohedral cleavage.  .Hardness 3.  Calcium carbonate.   Fizzes in hydrochloric acid.





 Hornblende crystal.  Black, with dull to slighty shiny luster.  Has cleavage.  Hardness 5-6.  Silica mineral.





 Quartz.  Transparent with glassy luster.  Forms long prismatic crystals.   No cleavage.  Hardness 7.  Silica mineral.  Semi-precious gemstone





Garnet.  Dark reddish-brown with shiny luster.   Poor cleavage.  Hardness 6.5-7.5.   Silicate mineral.  Semi-precious gemstone.





Sphalerite.  Mottled orange, brown, or black with semi-metallic luster.  Blocky cleavage.  Hardness  3.5-4.  Orange streak.  Zinc sulfide, zinc ore.





Hematite.   Gray with sparkly metallic luster.  Irregular shape.  Hardness 5.5-6.5.    Brown streak.  Iron oxide, iron ore





 Galena.  Silvery gray with metallic luster.  Cubical cleavage.   Hardness 2-3. 


Very heavy.  Lead sulfide, lead ore.





Pyrite. Gold color with metallic luster.   Cubical crystals or irregular.   Hardness 6-6.5.  Iron sulfide, iron ore.





Halite. Transparent with dull or shiny luster.  Cubical cleavage.  Hardness 2.5. Light; sodium chloride.  Source of table salt.





Talc.  Greenish-white with a silky luster. Long, thin fibrous crystals in a block.  Hardness 1.  Silica mineral.  Used in cosmetics.





Muscovite mica.  Transparent. . Cleaves into thin sheets.  Hardness 2.  Very light.  Silicate mineral.
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3.2 Inquiry and Design


C. Identify and use the elements of scientific inquiry to solve problems.


Generate questions about objects that can be answered through scientific investigations.


3.5 Earth Sciences


B. Recognize earth resources and how they affect everyday life.


Identify and locate significant earth resources in Pennsylvania


Explain the value and uses of different earth resources (e.g., selected minerals, ores, fuel sources.
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