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  INTRODUCTION

Welcome to Help, I Have to Teach Rock and Mineral Identification and I’m Not a Geologist! I hope you find this book fun and informative. Not everyone who teaches rock and mineral identification is a geologist by trade, but that should not stop you from instilling a sense of wonder in your students about our Earth. This book will help you do just that.

I designed this book to give you the tools to explain rock and mineral identification to elementary, middle and high school students. The information in this book will allow you to customize your lessons and activities for different ages. This book is not based on any particular set of rocks or minerals so you can adapt the lessons to the samples you have on hand. If you need samples, I can help you choose the best set or loose samples for your activities.

If you have any questions about teaching rock and mineral identification, please contact me directly! My email is tracyb@minimegeology.com

Sincerely,

Tracy Barnhart, Owner

Giverny, Inc. / Mini Me Geology


  TABLE OF CONTENTS

Section 1 Rock and Mineral Identification Basics




1.1          Tips for Teaching Rock and Mineral Identification

1.2          How to Perform an Experiment

1.3          Tools of the Geologist

Section 2 Mineral Identification




2.1          Crystal Shapes

2.2          Color

2.3          Luster

2.4          Streak

2.5          Mineral Density

2.6          Hardness

2.7          Cleavage and Fracture

2.8          Magnetism

2.9          Optical Properties

2.10        Calcite Fizz Test

2.11        Gemstones

2.12        Mineral Uses

2.13        Suggested Mineral Identification Exercises

Section 3 Igneous Rock Identification




3.1          Igneous Rock Formation

3.2          Volcanoes

3.3          Igneous Rock Textures

3.4          Color and Special Features of Igneous Rocks

3.5          Igneous Rock Uses

3.6          Suggested Igneous Rock Identification Exercises

Section 4 Sedimentary Rock Identification




4.1          Sedimentary Rock Formation

4.2          Sedimentary Rock Textures and Grain Sizes

4.3          Special Features of Sedimentary Rocks

4.4          Sedimentary Rock Uses

4.5          Suggested Sedimentary Rock Identification Exercises

Section 5 Metamorphic Rock Identification




5.1          Metamorphic Rock Formation

5.2          Types of Metamorphism

5.3          Metamorphic Rock Textures

5.4          Special Features of Metamorphic Rocks

5.5          Metamorphic Rock Uses

5.6          Suggested Metamorphic Rock Identification Exercises

Section 6 The Rock Cycle




6.1          The Rock Cycle Process

6.2          Suggested Rock Cycle Exercise

Appendix A




Mineral Identification Flow Chart

Igneous Rock Identification Flow Chart

Sedimentary Rock Identification Flow Chart

Metamorphic Rocks Identification Flow Chart

Appendix B




Mineral Property Record Sheet

Igneous Rock Property Record Sheet

Sedimentary Rock Property Record Sheet

Metamorphic Rock Property Record Sheet

Appendix C




Common Mineral Information

Common Igneous Rock Information

Common Sedimentary Rock Information

Common Metamorphic Rock Information

Mineral and Rock Image Gallery


  SECTION 1

ROCK AND MINERAL IDENTIFICATION BASICS

Children love rocks and minerals. They are the building blocks of our Earth and are fascinating to study and collect. There are hundreds of rocks and minerals in the world, giving students opportunities to study numerous varieties of samples. Geologists use a variety of tests and information to determine the name of a rock or mineral. Students can perform most of the tests in a classroom or at home, making science lessons fun and educational!

1.1 Tips for Teaching Rock and Mineral Identification

Identifying rock and mineral samples can seem daunting to students. Elementary students are experiencing rocks and minerals for the first time while middle and high schools students may have only limited knowledge from earlier grades. Teaching children the basic properties that distinguish minerals and rocks from one another can help students begin to understand the basic fundamentals of geology. Younger students may use simple sets of rocks and minerals to gain an understanding of the differences while middle and high school students can learn to identify multiple samples within a particular group, such as minerals, igneous rocks, metamorphic rocks and sedimentary rocks, or between groups at a more advanced level.

Tip #1: Use a hands-on learning method where you give the students physical samples they can touch and test. A picture or poster is not as effective at teaching as hands-on learning. Allow the children to test the samples without worrying about damaging the minerals or rocks. Some of the tests they will perform will scratch, rub or even break the samples but that is okay and is part of learning to identify the properties. In addition, make sure that the samples are pure or almost pure specimens so that the tests are accurate and do not confuse students with the presence of two or more rock or mineral types. If two or more mineral or rock types are present, the test results may be incorrect.

Tip #2: Supply the students with high quality, proper tools to use in the identification process. Black and white streak plates, hand lenses, pennies older than 1982, strong vinegar and metal paper clips are all useful for identification purposes. Ensure that younger students have proper supervision using household acids. The next section discusses details of some of the geologist’s tools that may be useful for your lessons.

Tip #3: Use flow charts that are easy to read with limited arrow options so the choices are obvious for very young students. Older students may use information sheets, posters and flow charts that have additional data about the most important properties of the rocks and minerals. Flow charts are helpful because they give students a specific pattern to follow when performing tests and eliminating possibilities as you move from one block to another across the chart. Older children often find information cards or sheets helpful because they can perform the tests in any manner they choose and use the process of elimination to determine the identity of an unknown mineral. For students who are very interested in additional information about the minerals they identify, a copy of a rock and mineral reference book might be fun for them to review. Mini Me Geology has a list of six fabulous rock and mineral information books on our blog that we recommend for students of varying ages and interests.

Tip #4: Limit sample sets for younger children to two to three rocks or minerals that have significantly different properties. For older children who easily master the two to three sample sets, you can give them larger sample sets to try to identify. Some suggested sample sets are provided in each section.

Tip #5: Allow children to work on their own before walking them through the solution. Identifying rock and mineral samples helps develop logical thinking skills that transfer from science to other subjects. When you give the samples to the children, explain the properties that they will use to identify their samples and show them how to walk through the flow chart or identification sheets to find the answers. Take your time with the exercises. The more you practice the better you become at sample identification.

1.2 How to Perform an Experiment

The process of identifying rocks and minerals includes a lot of testing and experimenting to determine the properties of each sample. Geologists use experiments to learn new things about their samples. Experiments are like recipes, you follow a certain set of steps to perform your experiment and to observe the results. Geologists often use a notebook to record the steps of their experiments. Have students write the information for each test on a piece of paper or in a science notebook. Students can perform and record each of the following steps during their experiments. While this may seem like too much work for a single test, you can also use it to identify a single sample, performing multiple identification tests within Step 3.

Step 1: State the Question

The first step of any experiment is to know what you are trying to learn. Are you trying to learn the streak of a certain mineral? Are you trying to learn if a sample will sink or float? Are you trying to observe the texture of a rock? Are you trying to determine the name of the mineral? When you start your experiment, have students write down the question that they are trying to answer.

Step 2: Form Your Hypothesis

The next step in any experiment is to try to guess the results. This is called your “hypothesis.” Remember, the hypothesis is just a guess and you may or may not be right. If it turns out that the student’s hypothesis is incorrect, ensure that they know it is okay and part of the process of performing the experiment. The point of an experiment is to find the answer regardless of whether their initial guess was correct or incorrect. Testing the hypothesis is the point of the experiment. Remember to have students write the hypothesis on their paper or in a science notebook.

Step 3: Perform the Test(s)

The third step is to perform the test(s). Have students follow the steps of the experiment closely so you know that the result is correct. For rock and mineral identification, the steps of the experiment could be as simple as rubbing the sample on a streak plate or placing it in a glass of water. Regardless of the simplicity of the test, make sure students perform the test correctly and accurately. If you are using the overall experiment to determine the name of a rock or mineral, use this step to perform all of the identification tests.

Step 4: Observe and Evaluate the Results

After students perform the test(s), ask them to observe and evaluate the results. What happened? Was their hypothesis correct? If not, why was the result different than what they expected?

Step 5: Record the Results

Ask students to record the observations on their paper or in a science notebook. Students can record notes, photos, drawings and their thoughts about the results. They can even write down if they liked the experiment or if they would like to do the experiment again with a different rock or mineral. There is never too much data when recording thoughts and observation of an experiment. Learning to take detailed notes will also help students to develop good note taking skills for future classes and tests.

1.3 Tools of the Geologist

What is a Geologist? A Geologist is a person who studies the Earth. Geologists use different tools
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