Identifying Minerals

 Teacher: Karen Blount   






School: Highland High School

	Content Area Standard:


	Dynamic Earth Processes: Plate tectonics operating over geologic time has changed the patterns of land, sea, and mountains on Earth’s surface:

 Earth Science 3c: Students know how to explain the properties of rocks based on the physical and chemical conditions in which they formed, including plate tectonic processes. 

	Literacy Standard:


	Reading 11/12 2.2 patterns/ structure, repetition, syntax, word choice.. 

Writing  9/10  1.5 synthesize multiple sources, 1.7 Use appropriate conventions/ style manuals

	Instructional Objectives

· Definition of what is to be taught and learned
	Students will be able to define what a mineral is and identify objects as minerals or not minerals



	Curriculum

· Lesson Content

	Definition of a mineral 

How minerals form, how they are grouped, and what some examples are



	Instructional Delivery

· Procedures

· Strategies

	Focus: What is the building block of all matter?  The atom. Just as matter has building blocks so do rocks. Those building blocks are minerals. 

Pass around mineral samples, describing and naming each sample. 

So how do we know if something is a mineral or not?

First read:Open books to page 77, and read to page 83 in pairs (allow 15 minutes). Hand out Concept Definition map (attached) designed for this section of text.

What is the topic of this section? Minerals. Put it in the middle box.

Second read: Reread the text, this time looking for the information to fill all the boxes in the diagram (allow about 10 minutes).

Reflective response: Go over the diagram as a group to make sure everyone found the correct information. 

Homework: Write a paragraph summarizing the diagram, starting with “ A mineral is.” 



	Evidence/Assessment


	Students will fill out the graphic organizer and write a reflective paragraph summarizing the reading content. Paragraph should include all of the information from the organizer and be well written.

	Accommodations

· Reading difficulties

· Advanced learners

· English learners
	Reading difficulties: allow paired reading (students to read to each other and help each other) or read the section aloud in class 

Advanced learners: expect better summaries

English learners: read text aloud in class; fill in the graphic organizer together

	Text

Instructional Materials


	Text: Earth Science Geology, the Environment, and the Universe (Columbus, OH: Glencoe/McGraw Hill, 2002) 

Graphic Organizer designed for Section 4.1 of the above book.


Section 4.1 What is a Mineral? 

Earth’s crust is composed of about 3000 minerals. Minerals play important roles in forming rocks and shaping Earth’s surface, and a select few have played – and continue to play – a role in shaping civilization. For example, great leaps in prehistory were made when early humans began making tools from iron. Calcite is the mineral that forms the 2 million limestone blocks that make up the Great Pyramid in Egypt. It is also the primary mineral in marble found in the Parthenon in Greece. Throughout history, wars have been fought and empires have crumbled over minerals such as gold and silver.

Mineral characteristics

Look around your classroom. The metal in your desk, the graphite in your pencil, and the glass in the windows are just three examples of how modern humans use products made from minerals. But what exactly is a mineral? A mineral is a naturally occurring, inorganic solid with a specific chemical composition and a definite crystalline structure. Let’s examine each part of this definition in turn. 

Naturally Occurring and Inorganic To say that minerals are naturally occurring  simply means that they were formed by natural processes, which you will learn about in this section. Thus, synthetic diamonds  and other substances developed in lab are not minerals. Secondly, all minerals are inorganic. That is they aren’t alive and never were alive during any part of their existence. Based on this criterion, salt is a mineral, but sugar which is harvested from plants is not. What about coal? According to scientific  definition of minerals, coal is not a mineral because hundreds of million of years ago, it was formed from organic processes. 

Solids with specific compositions The third characteristic of minerals is that they are all solids. Solids have definite shapes and volumes. Liquids and gases do not. Thus, no gase or liquid can be considered a mineral. Next, each type of mineral has a chemical composition unique to that mineral. A few minerals, such as copper, silver and sulfur, are composed of a single element. The vast majority, however, are made from compounds. The mineral quartz, for instance, is a combination of two atoms of oxygen and one atom of silicon. Although other minerals may contain silicon and oxygen the arrangement and proportion of these elements in quartz are unique to quartz. 

In some minerals, such as one shown in Figure 4-1, chemical composition may vary with in a certain range. For instance, the amount of individual iron and magnesium atoms in the mineral olivine may vary, with some forms of olivine containing more iron than others. But the ratio of the total amount of iron and magnesium atoms to the amount of silicon atoms in olivine is always the same. Thus, the chemical composition of this mineral varies , but only within a well-defined range. 

Definite Crystalline Structure. The last part of the definition of minerals relates to crystalline structures. The atoms in minerals are arranged in regular geometric patterns that are repeated again and again. A crystal is a solid in which the atoms are arranged in repeating patterns. At times, a mineral will form in an open space and grow into one large crystal. The resulting mineral crystal may take the shape of one of the six major crystal systems shown in Table 4-1. You’ll model crystal systems in the Minilab on this page. The well-defined crystal shapes shown in the table are fairly rare. More commonly, the internal atomic arrangement of a mineral is not so readily apparent because the mineral formed in a restricted space. Figure 4-2 compares a crystal that grew in open space with one that grew in a restricted space.

Minerals from Magma

Minerals can form from the cooling of magma. Magma is molten material found beneath the Earth’s surface. Density differences can force magma upward into cooler layers of Earth’s interior, where the magma cools. The compounds in the magma no longer move freely in the cooling material, and they may begin to interact chemically to form minerals. The type and amount of elements present in the magma determine which minerals will form, while the rate at which the magma cools determines the size of the mineral crystals. If the magma cools slowly within Earth’s heated interior, the atoms have time to arrange themselves into large crystals. If the magma reaches Earth’s surface, comes in contact with air or water, and cools quickly, the atoms don’t have time to arrange themselves into large crystals. Thus small crystals form from rapidly cooling magma and large crystals form from slowly cooling magma. You’ll learn more about crystal size in Chapter 5.

Minerals From Solution

A given volume of water in a solution can dissolve only so much of a solid before the water becomes saturated. At this point, the saturated water cannot dissolve any more of the solid. In nature, if a solution become supersaturated, or overfilled, with another substance, mineral crystals may begin to precipitate, or drop out of solution. This is one way that mineral can form from a supersaturated solution. 


Minerals can also form when elements dissolve in a supersaturated solution. When liquid evaporates from the solution, the elements remain behind and may begine to arrange into crystals. Figure 4-3 shows gypsum deposits that were formed from the evaporation of water. This is the second way that minerals form from a supersaturated solution. 

Mineral groups

Earlier, we said that 3000 minerals are found in Earth’s curst. However, only aobut 30 of these minerals are common. The most common minerals are often referred to as rock-forming minerals because they make up most of the rocks found in Earth’s curst. Elements also are present in Earth’s crust. About 90 known elements occur naturally in the crust. The vast majority of the minerals are made up of the eight most common elements. Figure 4-4 show the percentages by weight of the common elements in Earth’s Crust. 

Silicates Oxygen (O)is the most abundant element in Earth’s crust, followed by silicon (Si). Minerals that contain silicon and oxygen, and usually one or more other elements, are known as silicates. Silicates make up approximately 96 percent of the minerals found in Earth’s curst. The most common minerals, feldspar and quartz, are silicates


Figure 4-3 show how one silicon atom attaches to four oxygen atoms to form a silica tetrahedron. A tetrahedron is a three-dimensional shape structure like a pyramid. The basic silica tetrahedron has the ability to share oxygen atoms with other tetrahedrons molecules. This unique structure allows molecules to combine chemically and structurally in a vast number of ways, which accounts for the diversity of silicates. Figure 4-6 shows some possible arrangements formed by silica tetrahedrons, including single chains, double chains, and sheets. The bonds between the atoms help determine several mineral properties including the way a mineral splits. Minerals generally split along planes of weak bonds. For instance mica is an example of a sheet tetrahedron wherein an atom of aluminum (Al) or potassium (K) bonds sheets together. Mica separates easily into sheets because the attraction between the tetrahedrons and the atoms of aluminum or potassium is weak. Quartz, on the other hand has and intricate network. Quartz is highly resistant to weathering and does note break easily along any planes because the atoms are strongly bonded together. 

Carbonates Oxygen easily combines with many other elements and thus forms other mineral groups, such as carbonates and the oxides. Carbonates are minerals composed of one or more metallic elements with the carbonate compound CO3. Examples of carbonates are calcite, dolomite and rhodocrosite. Carbonates are the primary minerals  found in rocks such as limestone, coquina and marble. Some carbonates have distinctive colorations, such as the greenish hue of malachite and the blue of azurite, shown in Figure 4-7. 

Oxides Oxides are compounds of oxygen and a metal. Hematite (Fe2O3) and magnetite (Fe3O4) are common iron oxides and good sources of metal. The mineral uraninite is valuable because it is the major source of uranium, which is used to generate nuclear power. 


Other major mineral groups are the sulfides, sulfates, halides, and native elements. Sulfides such as pyrite (FeS2) are compounds of sulfur and one or more elements. Sulfates such as anhydrite (CaSO4) are composed of elements with the sulfate compound SO4. Halides such as halite (NaCl) are made up of chloride or fluoride along with calcium, sodium, or potassium. A native element such as Silver (Ag) or copper (Cu) is made up of one element only. Table 4-2 on the previous page summarizes the mineral groups. Appendix H contains further information about individual minerals. In the next section, you’ll learn how to identify some of the minerals discussed thus far.

Mineral definition Map 




Mineral formation



characteristics

Mineral groups


[image: image1]


Examples of minerals
















