Name ______________________           Minerals Packet            Class __________

Properties of Minerals

What are the characteristics of a mineral?

How are minerals identified?

A mineral is a naturally occurring, inorganic solid that has a crystal structure and a definite chemical composition.  For a substance to be considered a mineral, it must have all five of these characteristics.  Geologists have identified more than 3,000 different minerals.  Of these, only about 100 are common.  About 20 minerals make up most of the rocks of Earth’s crust.  These minerals are known as rock forming minerals.  To be classified as a mineral, a substance must occur naturally in Earth’s crust.  A mineral must also be inorganic.  This means that the mineral cannot arise from materials that were once part of a living thing.  A mineral is always a solid, with a definite volume and shape. 

The particles of a mineral line up in a pattern that repeats over and over again.  The repeating pattern of a mineral’s particles forms a solid called a crystal.  All minerals have a characteristic crystal structure.  A mineral has a definite chemical composition—it always contains certain elements in definite amounts.  An element is a substance composed of a single kind of atom.  The vast majority of minerals are compounds.  In a compound, two or more elements are combined so that the elements no longer have distinct properties.  Some elements occur in nature in a pure form.  These, such as silver and gold, are considered to be minerals.

Each mineral has its own specific properties that can be used to identify it.  The Mohs hardness scale ranks ten minerals from softest to hardest.  The color of a mineral can be used to identify minerals that always have their own characteristic color.  The streak of a mineral is the color of its powder.  Even though the color of a mineral may vary, its streak does not.  Another simple test is a mineral’s luster, the term used to describe how a mineral reflects light from its surface.  Each mineral has a characteristic density.  No matter what the size of a mineral sample, the density of that mineral always remains the same.  The crystals of each mineral grow to form that mineral’s particular crystal shape.  Geologists classify these shapes into six groups according to the number and angle of the faces.  The way a mineral breaks apart can help to identify it.  A mineral that splits easily along flat surfaces has the property called cleavage.  Most minerals do not split apart evenly.  Instead, they have a property called fracture.  Fracture describes how a mineral looks when it breaks apart.

Some minerals can be identified by special properties.  Minerals that glow under ultraviolet light have a property known as fluorescence.  Magnetism occurs naturally in a few minerals, such as magnetite.  Uraninite and a few other minerals are radioactive.  Calcite gives off carbon dioxide when a drop of vinegar is placed on it.  A few minerals, such as quartz, have electrical properties. 

Properties of Minerals - Review

Fill in the blanks in the table below.
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Answer the following questions on a separate sheet of paper.

5. List the five characteristics necessary for a substance to be a mineral.______________ _______________________________________________________________________ _______________________________________________________________________

6. Explain why each mineral has its own properties, different from every other mineral.

_______________________________________________________________________ _______________________________________________________________________
Vocabulary

Match each term with its definition by writing the letter of the correct definition on

the line beside the term in the left column.

_________________ 7. cleavage

_________________ 8. streak

_________________ 9. luster

_________________ 10. compound

_________________ 11. fluorescence

_________________ 12. fracture

_________________ 13. Mohs hardness scale

_________________ 14. crystal

_________________ 15. element

a. the property of glowing under ultraviolet light

b. how a mineral reflects light from its surface

c. a substance composed of a single kind of atom

d. the property of splitting evenly along flat surfaces

e. two or more elements chemically joined

f. how a mineral breaks apart when it does not split evenly

g. the repeating pattern of a mineral’s particles in a solid

h. the color of a mineral’s powder

i. a ranking of minerals from softest to hardest
How Minerals Form

What are the processes by which minerals form
The minerals that people use today have been forming deep in Earth’s crust or on the surface for several billion years. In general, minerals can form in two ways: through crystallization of melted materials, and through crystallization of materials dissolved in water. Crystallization is the process by which atoms are arranged to form a material with a crystal shape.

Minerals can form as hot magma cools deep inside the crust, or as lava hardens on the surface. When these liquids cool to the solid state, they form mineral crystals. The size of these crystals depends on several factors. The rate at which magma cools, the amount of gas magma contains, and the chemical composition of magma all affect crystal size. Slow cooling leads to the formation of minerals with large crystals. If the crystals remain undisturbed while cooling deep below the surface, they grow according to a regular pattern. Magma closer to the surface loses heat energy much faster than magma that hardens deep below ground. With rapid cooling, there is no time for magma to form large crystals. If magma erupts to the surface, the lava will also cool quickly and form minerals with small crystals. 
Sometimes, the elements that form a mineral dissolve in hot water. These dissolved minerals form solutions. A solution is a mixture in which one substance dissolves in another. When a hot water solution begins to cool, the elements and compounds leave the solution and crystallize as minerals. Pure metals that crystallize underground from hot water solutions often form veins. A vein is a narrow channel or slab of a mineral that is sharply different from the surrounding rock. Deep underground, solutions of hot water and metals often follow fractures, or cracks, within the rock. Then the metals crystallize into veins. Many minerals form from solutions at places where tectonic plates spread apart along the mid-ocean ridge. The hot magma heats ocean water that seeps underground. The heated water dissolves minerals. When the solution billows out of vents called “chimneys,” minerals crystallize in the cold sea.

Minerals can also form when solutions evaporate. For example, thick deposits of the mineral halite, or table salt, formed over millions of years when ancient seas slowly evaporated. In addition to halite, other useful minerals form by the evaporation of seawater, including gypsum, calcite crystals, and minerals containing potassium.

Earth’s crust is made up mostly of the common rock-forming minerals combined in various types of rock. Less common and rare minerals, however, are not distributed evenly throughout the crust. Instead, there are several processes that concentrate minerals in deposits. Many valuable minerals are found in or near areas of volcanic activity and mountain building. 

How Minerals Form - Review

Complete the flowchart below by filling in the blanks.

1._________________ heats water underground. → 2. _________________ dissolve in the hot water to form solutions. → These solutions follow cracks within the rock. → Elements and compounds leave the solutions during cooling and 3. _________________ as minerals. → The minerals form a narrow channel or slab in the rock called a(n) 4. .____________________
Answer the following questions in the spaces provided.

5. In general, what are the two ways in which minerals form? ______________________ ________________________________________________________________________ 

________________________________________________________________________ 

6. Describe conditions in which large and small crystals are likely to form.____________ ________________________________________________________________________  ________________________________________________________________________________________________________________________________________________
7. How do minerals form near the mid-ocean ridge? ______________________________ ________________________________________________________________________ ________________________________________________________________________ 

8. Describe how halite deposits form. _________________________________________ ________________________________________________________________________ ________________________________________________________________________

Vocabulary - Define the following words:
9. Mineral___________________________________________________________
10. Inorganic__________________________________________________________
11. Crystal____________________________________________________________
12. Luster____________________________________________________________
13. Hardness__________________________________________________________
14. Streak____________________________________________________________
15. Density___________________________________________________________
16. Fracture__________________________________________________________

Mineral Resources
 How are minerals used?

 What are the three types of mines?

 How are ores processed to obtain metals?

Minerals are the source of metals, gemstones, and other materials used to make many products. Usually, a gemstone is a hard, colorful mineral that has a brilliant or glassy luster. People value gemstones for their color, luster, durability, and rarity. A cut and polished gemstone is called a gem. Gems are used mainly for jewelry. They are also used for mechanical parts and as abrasives. 

Some minerals are the sources of metals such as aluminum, iron, copper, and silver. Metals are useful because they can be stretched into wire, flattened into sheets, and hammered or molded without breaking. Metal tools and machinery, the metal filament in a light bulb, and the steel girders used to frame buildings all began as minerals. There are many other useful minerals besides gemstones and metals. People use materials from minerals in foods, medicines, fertilizers, and building materials.

A rock that contains a metal or economically useful mineral is called an ore. A metal usually occurs as a mineral that is a compound of that metal and other elements. A prospector is anyone who searches, or prospects, for an ore deposit. Geologists prospect for ores by looking for certain features on Earth’s surface. In one technique, they set off explosions below ground to create shock waves. The echoes of these shock waves are used to map the location, size, and shape of an ore deposit.

Maps of ore deposits help miners decide how to mine, or remove, the ore from the ground. There are three types of mines: strip mines, open-pit mines, and shaft mines. In strip mining, earthmoving equipment scrapes away soil to expose the ore. Miners dig open-pit mines to remove ore deposits that start near the surface but extend deep underground. For ore deposits that occur in veins, miners dig shaft mines, which often have a network of tunnels that extend deep into the ground. Mining for metals and other minerals can harm the environment. Strip mining and open-pit mining leave scars on the land. Waste materials from mining can pollute rivers and lakes. Ores must be processed before the metals they contain can be used. After miners remove ore from a mine, smelting is necessary to remove the metal from the ore. In the process of smelting, an ore is melted to separate the useful metal from other elements the ore contains.

In general, smelting involves mixing an ore with other substances and then heating the mixture to a very high temperature. The heat melts the metal in the ore and also causes the metal to separate from the oxygen with which it is combined. Metalworkers can then pour off the molten metal. After smelting, additional processing is needed to remove impurities. Two or more metals may be mixed together to form an alloy. For example, steel is an alloy of iron that is harder than pure iron.

Mineral Resources Review

Fill in the blanks in the table below.

	Mineral(s) 
	Use(s)

	1
	tools, machinery, light-bulb filaments, steel girders

	2
	jewelry, decoration, mechanical parts, abrasives

	3
	 glass, electronic equipment



	4
	wallboard, cement, stucco




Answer the following questions in the spaces provided.

5. What are the three types of mines?

________________________________________________________________________ ________________________________________________________________________________________________________________________________________________ ________________________________________________________________________

6. Describe the smelting of iron ore.

________________________________________________________________________ ________________________________________________________________________________________________________________________________________________

7. Why are alloys useful? Describe an example.

________________________________________________________________________ ________________________________________________________________________

 Vocabulary

Fill in the blank to complete each statement.

8. A(n) is a solid mixture of two or more metals. _______________________________
9. A(n) ._____________ is a rock that contains a metal or economically useful mineral

10. A process in which an ore is melted to separate the useful metal from other elements the ore contains is called _____________________________________
Define the following words:

11. ore_______________________________________________________________
12. metal_____________________________________________________________
13. nonmetal__________________________________________________________
14. Gemstone__________________________________________________________
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