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How to use this book
Whether you are using this book for pleasure or a class credit, it is
recommended that you take the necessary time to master the principles in each
lesson before going to the next lesson. This is crucial in order to understand
the nature of minerals.
The grade levels recommended for this study are 5-12.
Most lessons start with a word bank. Not all of the definitions for the words
in the word bank are found in the text. You will need to look up some of these.
Look these terms up before you start your study, and record what you
discover in your notebook.
Most of the activities for each lesson center around the minerals and rocks
that you will be studying, so it is important that you have a set of samples
that you can refer to. The samples you will need are on the materials list. If
you do not have these samples but would like to order a set, contact me at
northwestexpedition@msn.com.
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Materials List
The following samples and items are needed to complete this study:
• Storage box for your rocks and minerals
• Notebook for notes, observations, and vocabulary
• 12 rock-forming minerals including quartz, muscovite mica, potassium
feldspar, sodium feldspar, calcium feldspar, biotite mica, amphibole
(hornblende var.), pyroxene (augite var.), jasper, magnetite, calcite, and
olivine
• Nine Mohs minerals including talc, gypsum, calcite, fluorite, apatite,
feldspar, quartz crystal, topaz and corundum
• 10 minerals illustrating crystal habits including a beryl crystal, fluorite
crystal, ruby crystal, calcite crystal, barite rosette, galena crystal,
gypsum rosette, magnetite crystal, garnet crystal
• Set of representative minerals for each of the mineral families: silicate
family, native element, oxide family, carbonate family, halide family,
sulfate family, sulfide family, phosphate family, borate family (9 minerals
total)
• The Mohs hardness test kit including instructions, hardness table,
white and black streak plates, glass scratch plate, card-stock test strips,
magnet and magnifying glass
• 11 basic rock types illustrating their most common characteristic. The
set should include 2 plutonic rocks (granite and gabbro), 2 volcanic
rocks (basalt and rhyolite), 2 pyroclastic rocks (pumice and tuff), 2
metamorphic rocks (gneiss and quartzite), and 3 sedimentary rocks
(sandstone, limestone, and bituminous coal)
• 10 gemstones (in the rough or polished): suggested gemstones – agate,
sapphire, emerald, tourmaline, iolite, lapis lazuli, green garnet,
aquamarine, lace agate, amethyst
If you purchased the book separately from the kit and you would like to order
the kit, please contact us at northwestexpedition@msn.com.
Have a fun experience as you collect the beautiful minerals all around us. If you
ever have questions about this wonderful hobby, please don’t hesitate to contact
me.
Patrick Nurre
February 6, 2019
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Lesson One – What is a Mineral?
Word bank: cryptocrystalline, mineral, precipitate
Minerals are often confused with rocks. And sometimes they are not easily
seen to be different. So, let’s begin with minerals. We will talk about the
difference between rocks and minerals in a later lesson.
What is a Mineral?
The typical dictionary definition reads something like this: “A solid
homogeneous crystalline chemical element or compound that results from
the inorganic processes of nature.”1
But there are a few challenges with this definition:
1. It is not easy to remember.
2. Most minerals have both a crystalline and a cryptocrystalline
structure. The word cryptocrystalline meaning hidden crystal, refers to
the fact that the normal crystal structure typically identified with that
mineral is not visible to the naked eye. Because most minerals have
both of these structures, it is often difficult to identify a mineral.
3. There are a few minerals which are also sedimentary rocks, such as
halite and gypsum, and they have the same chemical formulas as their
mineral counterpart.
4. We don’t know the origin of minerals.
Let’s see if we can simplify this definition. “Minerals are arrangements of

elements. It is these elements that when combined in special ways, give
us a unique substance with a particular shape and chemical identity.
When these minerals are combined together, they form rocks.” I know
it doesn’t sound very scientific, does it? But it does help us associate minerals
with the rocks all around us. We will enlarge this definition as we progress
in our study.

By the way, most of the minerals you will be concerned with are those that
make up the rocks. And most of the isolated minerals you will find will be of
the cryptocrystalline variety unless you find a special fee-based mineral
collecting site.

1

https://www.merriam-webster.com/dictionary/mineral
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Now to the previous simple definition we can add the following:
1. Minerals have a specific chemical formula. For example, the mineral
quartz is made up of the chemical formula, SiO2, the elements silicon
and oxygen arranged in a very special way to give us quartz. Don’t worry
if chemical formulas are foreign to you. We will talk more about it in a later lesson.

A beautiful lemon quartz crystal from Arkansas

Other minerals have much more complicated chemical formulas such as
hornblende which is a type of amphibole. Its chemical formula is
Ca2(Mg,Fe)4Al(Si7Al)O22(OH,F)2, the elements calcium, sodium,
magnesium, iron, aluminum, silicon, oxygen, hydrogen and fluorine all
arranged in a very special way to give us the dark-colored mineral,
hornblende.

The mineral hornblende – a black or dark green mineral shaped in
needle-like structures
8

2. Minerals

have

both a specific
cryptocrystalline structure.

crystal

structure

and

a

A quartz crystal always has six sides and cryptocrystalline quartz has an amorphous
shape.

3. Some minerals are both rocks and minerals. Here are two common
examples:
• Halite – sodium chloride (salt); made of the elements sodium
and chlorine. It is both a mineral and a sedimentary rock. It is a
precipitate, meaning that it is a deposit from super saturated
water.

Common halite occurs as groups of blocky shapes.

• Gypsum – Calcium sulfate; made of the elements calcium,
sulfur, oxygen and hydrogen. Gypsum occurs in many different
shapes, but always has the same basic chemical formula. It is
both a rock and a mineral. Like halite, it is also a precipitate.
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Gypsum occurring as blades

(Left) Gypsum occurring as rosettes
(Right) Gypsum occurring as sheets of clear fibrous selenite called satin spar

Gypsum occurring as white cryptocrystalline veins in
Caprock Canyon State Park, Texas
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Gypsum occurring as alabaster, a soft form of orange gypsum ideal for carving

4. In addition to exhibiting several different structural patterns, the same
mineral can exhibit several different colors due to the addition of other
elements that are called impurities. For example, the addition of iron
usually makes things red or brown. Other colors are highlighted by
applying heat or irradiation.

(Left) Smoky quartz crystal; some believe that the dark color is due to free
silicon which is silicon dioxide colored by natural irradiation. But that is a
guess. (Right) Rhombohedral calcite (a prism with six faces, each being a
rhombus) colored by iron

Activity: Learn the difference between a rock and a mineral. In the
following exercise, place an (m) underneath the mineral, and an (r)
underneath the rock. Clue: Minerals can have specific shapes, and are
often uniform in color. Answers are at the end of the pictures.
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Answers: Row 1: m, r, r
Answers: Row 2: m, m, m
Answers: Row 3: r, r, m
Answers: Row 4: m, r
Answers: Row 5: r, r
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Lesson Two – What are Minerals Made of?
Word Bank: atom, elements, periodic table
Now, to the rocks. Many confuse rocks with minerals, and vice versa. Quite
simply, rocks are made of minerals. But what are minerals made of? When
God created the space and the earth, in Genesis 1:1, He used a basic unit for
all matter and energy – the ATOM. The word atom is from two Greek roots,
a, without, and tom, cut; in other words, without cutting. The Greeks thought
that matter could only be broken down (cut down) so far. They did not
understand the atom as we know it today, but they were on the right track.
The atom is made up of three particles called protons, neutrons and electrons.

The atom – the central part of the atom, called the nucleus, is made up of protons
and neutrons. The particles that swirl around the nucleus are called electrons.

God then used atoms to make ELEMENTS. Elements are arrangements of
the various particles of atoms, the electrons, protons, and neutrons. A simple
addition of one electron, proton or neutron changes the entire structure of the
element and makes it into something totally different from its neighbor.
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