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NOTE OUTLINE: Minerals
Objectives
1. Define a mineral, including the 5 characteristics that all minerals have. In addition, I can tell whether the following 3 substances are minerals or not, and why: salt, sugar, coal.
2. Describe how minerals form.  This means I can:
A. List the two types of liquids that minerals form from and describe why solidification occurs.

B. Describe the conditions necessary for formation of large crystals with well-defined shapes.
3. Identify the most common elements and mineral types in Earth’s crust. This means I can:
A. List the two most common elements in Earth’s crust.

B. Know the composition of the following categories of minerals: silicates, carbonates..

i. In addition, I know which of those categories is most common.

ii. I can explain why some silicates are light in color and others are dark                    (Non-ferromagnesian vs. Ferromagnesian)
C. Classify the following minerals into the mineral categories listed above in (b): quartz, feldspar, olivine, pyroxene, biotite, calcite. 
4. Determine the identification of a mineral by performing the following tests: color, luster, texture, streak, hardness, cleavage & fracture.

A. Define or explain each of the tests listed above.

B. State which of the tests are least reliable and explain why.

C. Using the appearance of a given mineral, determine its luster as metallic or nonmetallic.

D. Using the appearance of a give mineral, determine whether it shows cleavage or fracture. 

E. Use Moh’s Scale to determine the hardness of a mineral and to predict whether a mineral will be scratched or not.
5. When given a mineral and testing materials, identify magnetite, graphite, chalcopyrite, galena, feldspar, quartz, calcite, biotite, hematite, olivine.

CHAPTER 4 MINERALS

Earth’s crust is composed of about

 minerals

Mineral = 




































.

The 5 mineral characteristics explained further
1. Naturally occurring 
· Minerals are formed by 


processes, NOT needing to be made in a lab
2. Inorganic means minerals are 

a living organism and do _________require a living organism to make them
3. Solid
4. Specific composition
· Most minerals are made of compounds with elements in a specific ratio
· Example: Formula for table salt is _____________ which is a 1:1 ratio
· Example: While water is NOT a solid and NOT a mineral, its formula is ____________which is a 2:1 ratio
5. Definite crystalline structure
· The atoms in minerals are arranged in 


  
            
  patterns. (BUT, well-defined shapes are not seen unless they grow slowly in open space)
Are the following inorganic or organic?  Mineral or non-mineral??

	
	Where found or made?
	Inorganic or Organic?
	Mineral or Non-mineral?

	Salt


	
	
	

	Sugar


	
	
	

	Coal


	
	
	


Mineral Formation Occurs from Two Types of Liquids:

1. Minerals can form from the cooling of magma
A. Magma is the   ___________________________________________________________
B. If the magma has more time to cool the atoms have time to arrange themselves, which results in a 

___________
crystal
· Magma cools slowly deep within the earth

C. If the magma cools off rapidly the crystals will be 

___________________.
· Magma cools rapidly near earth’s surface or when _____________________ 
2. Minerals can also form from a supersaturated solution
A. A certain amount of water can only dissolve so much of a solid before the water becomes saturated

B. In nature, if a solution becomes supersaturated, or overfilled, mineral_______________ begin to form.

C. Evaporation can lead to supersaturated solutions, leaving mineral crystals behind.
· This can occur along ocean coastlines and along salt lakes as water level decreases. 
Sec 4.2 Mineral Identification
6 Main Tests to Identify Minerals

1. Color

2. Luster

3. Texture

4. Streak

5. Hardness

6. Cleavage/Fracture

1. Color 

· Sometimes varies due to ______________________ within an element
Example.  Quar
tz comes in many colors
· Color is one of the least reliable methods to mineral identity

2. Luster = 










· Luster is described as 


or 



.
3. Texture = 










· The texture might be described as smooth, rough, ragged, greasy, soapy, soft
4. Streak = 










· A mineral rubbed across an unglazed porcelain plate will sometimes leave a powder streak on the surface
· There are times when the streak of a mineral does not match its external color
· Streak color is constant, but external color varies due to ​​​​​​​​​​​​​​​​​____________________
5. Hardness = 

















.




· There is a 





that is used with this test
· Hardness is one the most reliable tests if mineral ID
· It is determined by the arrangement of mineral’s atoms 

· Harder minerals will ________________ softer minerals

· Softer minerals _____________________harder minerals

6. Cleavage/Fracture = 









· Atomic arrangements also determine how a mineral will break

· Minerals break where atomic bonding is weak

· A mineral that splits relatively easily end evenly along one or more flat planes to have 



· Minerals that break in rough or jagged edges are said to have 



7. Special Properties unique to a specific mineral can sometimes be helpful in identification. 
a. Calcite:
i. Double refraction:  Mineral bends light, causing a double image.  
ii. Fizzes and is dissolved by acid. (Acid rain can dissolves calcite & form caves.)
b. Magnetite is _____________

Mineral Groups/Classification
1. Silicates-made of _________________________, and usually 1 or more other elements

a. Silicates are the most _______________ mineral, _______of the minerals in the crust
b. DARK-COLORED Silicates  

· Lower amount of oxygen & silicon
· High amount of ____________ _ & ________________ which cause dark color.

· Called Ferromagnesian silicates.  Why?  Fe = __________  Mg = ___________

· Examples of dark silicates HIGH in Fe and/or Mg:

· Olivene

· Pyroxene

· Amphibole

· Biotite
c. LIGHT-COLORED Silicates
i. Highest amount of  ______________________________ 
ii. High amount of _________________________________

· Called NON - Ferromagnesian silicates.  Why?  _________________________

iii. Examples of LIGHT-colored Silicates: ____________________
2. Carbonates:  made of _______________ and oxygen and a metal
a. Example: _________________ 
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