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Note to the Instructor

Rocks, Minerals, and Gemstones are easily observable objects that serve
to crown our jewelry, pave our sidewalks, support our buildings, and form the
earth itself. Subject matter with such broad application undoubtedly deserves a
liberal approach in education; therefore this packet should be viewed as a ge-
neric overview of and introduction to the combined subject of rocks and miner-
als, rather than a detailed study or comprehensive exegesis. The instructor will
kindly forgive the compiler of these materials for any shortcomings of expecta-
tion that can be traced back to this problem. Our fondest hope as educators in
all fields and of all age groups is to instill in our students a love of learning and a
hunger for more information. This being agreed upon, the core value of this
packet should be to instill students with an interest and desire to seek to learn
more, rather than to saturate them with information.

This brief report, as it relates to reading comprehension levels, is written
primarily for use of educating the instructor, who may then choose how to ap-
propriately present the material to students. In order to facilitate valuable edu-
cation along this “chain of information” a number of additions have been made
to the originally proposed packet, including a vocabulary glossary and enlarged
pictures for the purpose of sharing with students. Please make use of all the in-
formation contained herein as you, the instructor, see fit.



Introduction

Minerals are the most elementary of our subjects, as not all rocks are

composed of one mineral. In fact, many rocks are made of multiple minerals. A
rock can be defined as:

A naturally formed mass of a mineral or minerals

Whereas a mineral is a very specific object:

A naturally occurring substance formed through
geological processes that has a characteristic
chemical composition, a highly ordered atomic
structure, and specific physical properties.

A rock is sometimes defined as an aggregate of minerals, whereas minerals
themselves are defined by specific characteristics. Hence the relationship be-
tween a rock and a mineral may be visualized by the following Venn diagram:

Mineral Rock

Clearly a rock may be composed of a mineral, and a mineral or multiple miner-
als may compose a rock. However, not all rocks are composed of one mineral,
and not all minerals are grouped in masses that form rocks.



This is not to be confused with the fact that rocks themselves are always
made of some collection of minerals; a more proper diagram illustrating this un-
derstanding would look something like this:

. Rocks

Minerals in this report will be defined primarily by their common names
and their chemical compositions. Rocks, on the other hand, will be defined by
their common names and the minerals which are contained in the rocks.

Some rocks, however, refuse to fall into even such a broad definition, as
they have been found to have variable mineral compositions. Such rocks, such
as igneous scoria, will be defined rather by whatever has traditionally been used
to group them together (in scoria’s case, for example, it has very little to do with
particular minerals and everything to do with the highly vesicular texture).

A short treatment will be given on the subject of the crystal structures of
minerals, but this will not be a central objective. Neither will their be an in-depth
discussion concerning the manner in which chemicals bond to form certain min-
erals. Instructors interested primarily in either of these areas of study should
consider this packet as supplemental material only.

Gemstones, a term often found grouped together with rocks and minerals,
are in reality neither rocks nor minerals by default, though they are usually both.
For example, a fine specimen of amethyst that has been tumbled, polished, and
set into a piece of jewelry is a gemstone, and likewise so is a beautiful agate.
The difference is that amethyst is also a mineral, whereas agates are rocks
composed of multiple varying minerals. An even more absurd example is the
Petoskey stone, sometimes polished into a gemstone—nbut in fact a fossil!

Throughout the body of this report we will observe a number of rocks,
minerals, and gemstones. Keep their classifications and the reasons for them in
mind in order to gain a better understanding of their interwoven relationships.

Minerals



Care of School Resource Kits

Each School Resource Kit is comprised of authentic, historic artifacts and modern re-
productions. Nevertheless, every item in a kit is meant to be handled or touched,
unless it is sealed in plastic.

There are a few “rules-of-thumb” when it comes to using and caring for a School Re-
source Kit.

Allow people to touch the objects and pass them around, but remind them that some
items are delicate and may break if they are not careful.

If an item is in plastic, please leave it in the plastic. But let students pass the plastic
package around to closely inspect the item.

There are some items in certain kits that may be considered weapons in your school,
be aware of your school’s policy regarding weapons and take appropriate action (i.e.
inform the principal, leave it at home).

Remind students that these items have been specially chosen for “hands on.” In any
museum, items on display should never be touched unless a museum staff member
invites you to touch them.

If an item is damaged, please gather all the pieces into a plastic bag and return it with
the Kit.

If you find an item is missing or is damaged, please inform the museum’s student staff
when you return the Kit.

Why do we ask you not to touch? The oils, dirt and moisture from your fingertips can
stain textiles and etch metals, permanently changing them. One touch may not seem
like much, but hundreds of touches in a year can wear a hole in a cotton dress or a
notch in a wooden axe handle.

Ask students to look closely at the materials used to make these historic objects; look
at their colors and decorations; feel how light or heavy they are; are they made by
hand or machine; would they have been used by adults or children, women or men?
How would these things be made today? Would we even have use of these items to-
day?



Michigan Educational Standards

Strand Ill. Using Scientific Knowledge in Life Scie  nce

Scientifically literate students and adults can use their knowledge to understand the world around
them and to guide their actions. Important types of activities that use scientific knowledge include
description and explanation of real-world objects, systems, or events; prediction of future events
or observations; and the design of systems or courses of action that enable people to adapt to and
modify the world around them. In the life sciences, real-world contexts in which scientifically literate
people use knowledge are often described in terms of systems and subsystems , such as cells, or-
ganisms, and ecosystems.

Standard 1ll.2 The Organization of Living Things

All students will use classification systems to describe groups of living things; compare and contrast

differences in the life cycles of living things; investigate and explain how living things obtain and use

energy; and analyze how parts of living things are adapted to carry out specific functions.
Organization of living things occurs both across species (as in taxonomic organizations) and

within organisms (their structures and processes).

Standard I11.4 Evolution
All students will explain how scientists construct and scientifically test theories concerning the origin
of life and evolution of species; compare ways that living organisms are adapted (suited) to survive
and reproduce in their environments; and analyze how species change through time.

Evolution explains the diversity of living things and the changes seen in them over time.

Standard 111.5 Ecosystems
All students will explain how parts of an ecosystem are related and how they interact; explain how
energy is distributed to living things in an ecosystem; investigate and explain how communities of
living things change over a period of time; describe how materials cycle through an ecosystem and
get reused in the environment; and analyze how humans and the environment interact.

It is within ecosystems that communities of living things interact.



Mohs’ Hardness Scale

In 1812 a German mineralogist by the name of Friedrich Mohs developed
a scale by which the relative hardness of minerals could be determined. Mohs
used ten minerals which could all be obtained without much difficulty, and set
them up in an order from softest to hardest, with talc being equivalent to 1, and
diamond, the hardest known natural substance, being equivalent to 10.

A problem with using the Mohs scale as the primary measurement for
hardness of minerals is that although the scale is in the correct order, its miner-
als are not spaced in proportion to one another. For example, corundum, Mohs
mineral 9, is twice as hard as topaz, mineral 8. Diamond however, mineral 10,
Is almost four times as hard as corundum.

Despite this complication, the Mohs scale is still largely used today, espe-
cially in the field, due to its ease of use. Kits are used with samples of each
mineral in order to test minerals found in the field. If someone finds a mineral
and uses the kit to determine that it is harder than apatite (5), but softer than or-
thoclase feldspar (6), the Mohs hardness for the new mineral is 5.6. In this
manner the Mohs scale serves as an easily understood, readily available tool for
the identification and classification of minerals.

The Mohs hardness scale:

Mineral Mohs Hardness

Talc

Gypsum

Calcite

Fluorite

Apatite

Orthoclase Feldspar

Quartz

Topaz

Ol |N[O|OA B TWIDN

Corundum

[N
o

Diamond




Crystallography

Crystallography is the study of the arrangement of atoms in a given solid.
The manner in which atoms arrange themselves in minerals has great bearing
on the properties and identification of each mineral. The study of minerals at
the atomic level is a fairly recent science, thanks to the electron microscope.
Mineralogists have noted the varying geometric shapes and orientations of crys-
tals visible to the naked eye, however, for quite some time. This is because of
the mathematical precision of the geometric designs formed by atomic struc-
tures in crystals. When all the atoms in a quartz crystal are acting to form a per-
fect geometric shape on even the smallest observable level, that shape is re-
peated as the size expands, with the result being an easily visible crystal that
mimics the orientation of the atoms it contains, barring distortions due to the
presence of foreign chemicals and minerals.

Often the difference between one
mineral and another is not the
chemical composition, but rather
the arrangement of crystals. This
is because different crystal ar-
rangements can result in different
densities, colors, and a variety of
other scientific properties pertain-
ing to usage and aesthetic quality.

One of the most famous examples
of this phenomenon is the relation-
ship between coal and diamond.

Visible quartz crystals on a specimen of Amethyst

Both diamond and the many varieties of coal are composed of carbon. The dif-
ference among them has nothing to do with what they contain, but everything to
do with how it is structured. In graphite, a high-grade form of coal, carbon is
organized into layers which are then bonded together loosely. In diamond,
however, each carbon atom bonds tetrahedrally to four other atoms, forming a
dense 3-dimensional network. As a result, graphite has no visible crystals, and
Is one of the softest substances, while diamond has cubic crystals and is the
hardest naturally occurring substance known to humans.

Students and educators who wish to learn more about mineral crystals
and their study are encouraged to investigate further sources, with an expecta-
tion to encounter a great deal of geometry and chemistry.



Amethyst

Amethyst is a mineral composed of silicon di-
oxide (SiO.), or silica. Itis a purple variety of
quartz.

There is currently no consensus among ge-
ologists as to what makes amethyst purple.
Most attribute this to the presence of manga-
nese, but some disagree. The shade of color
in amethyst is highly alterable under heat,
which leads some to hypothesize that it is an

organic substance such as sulfur acting to create the color. Still others claim that
iron is the key proponent to the mineral’s color.

Whatever the cause, the rich purple of amethyst has made it a valuable gemstone
for millennia. From the time of the ancient Greeks, who gave the gem its name,
amethyst has been prized. Today, it is often set in jewelry as shown below.

Quick Facts
Amethyst is...

a mineral
composed of SiO2
(Silica)

a variety of quartz
valued as a gem-
stone

7 on the Mohs hard-
ness scale

10



Copper

Copper (Cu) is element no. 29 on the peri-
odic table, and is a valuable mineral with
many employments.

The metal has been in use by humans for
thousands of years, with ancient civilizations
making extensive use of its properties. One
of the Egyptian pyramids was even built with
an interior copper plumbing system.

It was the smelting of copper that allowed humans to develop Bronze, leading hu-
man kind from the Neolithic Period to the Bronze Age.

Today copper is used widely in electrical wiring, due to its excellent conducting
properties. Itis also used in the currency of many nations, including in U.S. coin-
age.

Copper is an important nutrient for the human body, but too large an amount can
be poisonous to the point of fatality.

Quick Facts
Copperis...

a mineral

a chemical

a metal

a good conductor
used in many ways,
including in electrical
wiring and pennies
found naturally in
Michigan’'s UP
2.5-3 on the Mohs
hardness scale

11



Fluorite

Fluorite is a mineral made of calcium fluo-
ride (CaF.). Its name comes from the latin
word fluere, “to flow,” because fluorite is
easily melted and used as a flux in the
smelting of metal ore.

Many samples of fluorite are fluorescent;
that is, they fluoresce under ultra-violet
light. The term fluorescent takes its name
from the mineral.

While some lower grades of Fluorite are used in the smelting of raw metallic ma-
terials, namely in the production of steel and aluminum, higher grades are put to
use in the manufacturing of opalescent glass, enamels, and cooking utensils.

Fluorite sometimes replaces glass in high performance telescope and camera
lenses.

When decomposed by sulfuric acid, Fluorite forms hydrofluoric acid, which is
used to etch glass.

Fluorite is also sometimes used as a gemstone, as seen below.

Quick Facts
Fluorite is...

A mineral

Composed of CaF2
(Calcium Fluoride)
Used in the produc-
tion of steel and glass
a.k.a. fluorspar

4 on the Mohs hard-
ness scale

12



Halite

Halite is a mineral that is commonly referred
to as “rock salt.” Its chemical composition is
sodium chloride (NaCl). The name halite
comes from the Greek word “hals,” meaning
salt.

Halite is found primarily in large under-
ground beds where enclosed seas have
dried up.

Sometimes pressure from heavier rocks above the salt beds move rock around
the bed, forcing halite upward into salt domes—vertical pipelike masses. In
Iran, where large Halite deposits are found, salt sometimes breaks through the
surface at high elevation and flows downhill. This is known as a salt glacier.

When salt and water interact, they form a
substance called saline. Because the
freezing point of saline is lower than that
of water alone, salt helps to melt ice. For
this reason, many cities use salt in com-
bination with sand on icy roads in the
winter, adding friction to the road surface
and weakening the strength of the ice.

Quick Facts
Halite is...

a mineral

a.k.a. “rock salt”

composed of NaCl (Sodium Chloride)

used to salt roads and sidewalks in the winter
2-2.5 on the Mohs hardness scale

13



Hematite

Hematite, sometimes spelled as haema-
tite, is mineral iron (ll) oxide (Fe:0s).

As rock, hematite is mined for the iron it
contains.

Hematite is formed by either volcanic
activity or by precipitating from water. In
the United States it is found in greatest
guantity in the Great Lakes area, espe-
cially in Michigan’s Upper Peninsula.

Scientists have located significant amounts of hematite on Mars. Since hema-
tite on Earth usually forms in aqueous environments, this discovery was of spe-
cial interest to scientists who have theorized that Mars at one time held surface
water, as the Earth does. Since planetary surface water is an essential ingredi-
ent for current theories about the origin of life, this has fed speculation that Mars
may have one day supported life as well.

Aside from its use as iron ore, hematite is also sometimes polished into a gem-
stone. The heyday for hematite jewelry was the Victorian age in Europe, al-
though it is still sometimes put to this use.

Quick Facts
Hematite is...

a mineral

Fe20s (Iron (I11) Oxide)
mined as iron ore
found in significant
amounts in Michi-
gan’s UP

found on Mars

5-6 on the Mohs
hardness scale

14



Jasper

The jasper example in this kit is actu-
ally contained in a conglomerate of
jasper and quartz. Jasper is a yellow,
red, brown, or green variety of quartz
known as chalcedony. As such, itis
primarily composed of silica (SiO.).

Jasper’s opaqueness coupled with its
often striking colors have made it a
gemstone often set in jewelry.

The word jasper means “spotted stone” and is derived from an ancient Semitic
word. Jasper is thought to have been representative of the tribe of Benjamin
of the ancient Israelites, and is mentioned in numerous passages in both the
Torah and the Christian New Testament as a precious stone, often with sym-
bolic significance.

Quick Facts
Jasper is...

a mineral

a gemstone
chalcedony quartz
silica based

often set in jewelry
7 on the Mohs hard-
ness scale

15



Pyrite

Pyrite is a mineral often referred to as
“fool’s gold,” due to it's gold-like shine and
color. Rather than gold, however, pyrite is
composed of iron disulfide (FeS.).

Because of its resemblance to gold, pyrite
has occasionally been mistaken for its
more precious cousin by miners. Some-
times actual gold is contained in small
amounts in pyrite, making such pyrite a
valuable gold ore.

Today, pyrite is melted down to aid in the development of sulfur dioxide (SO-), a
chemical used in the paper industry, preservatives, and making wine. Sulfuric
acid (H-SO.), which aids in making fertilizers and detergents, is also developed
with the use of pyrite.

Fairly inexpensive, pyrite is used largely in costume jewelry. It can also serve
as a gemstone and is sometimes set as such, as seen below.

Quick Facts
Pyrite is...

a mineral

a gemstone

FeS:

a.k.a. “fool's gold”

used to develop sulfur
dioxide and sulfuric acid
6-6.5 on the Mohs hard-
ness scale

16



Quartz

Quartz is a very common mineral whose
chemical signature is Silica (SiO.). Often
appearing white or colorless, quartz can
take a variety of colors depending on
what other chemicals or minerals are in-
cluded in a given sample. This phenome-
non has led to a number of quartz varie-
ties being classified as individual minerals
themselves (such as jasper and ame-
thyst).

In the first century AD, Roman naturalist Pliny
the Elder proposed that quartz was actually ice
that had been permanently frozen. This view
was widely accepted and held for a number of
centuries. In the seventeenth century AD,
Nicolas Steno studied quartz by observing the
crystal structures of the mineral. His studies
formed the basis for modern crystallography.

Today quartz is employed for a variety of uses,
including piezoelectricity, pressure gauges,
jewelry, and watches.

Quick Facts
Quartz is...

a mineral

composed of SiO2 (Silica)

very common

used in watches

often set in less expensive jewelry
7 on the Mohs hardness scale

17



Talc

Talc is the softest mineral on the
Mohs Hardness scale, providing the
defining “1” measurement. The
chemical signature of talc is hy-
drated magnesium silicate, which
can be organized either as
HzMg(Si03)4 or as MgsSiAOlo(OH)Z.

Due to its extreme softness, talc is
easily crushed into powder. Talcum

powder is widely used as a cosmetic. Powder from talc is also used in paper
filler, lubricant, and baby powder. Tailor’s chalk, used to make temporary draw-
ings on fabric, is made from talc as well. Talc is also used to as an electric insu-
lator and as a filler for paint and plastic.

Most talc is grey or green in its natural state. Due to its powder-like nature, a
rock of talc feels slightly greasy to the touch. This is a helpful tool used by min-
eralogists in the field to identify talc from other minerals.

Quick Facts
Talc is...

a mineral
H2Mgs(SiOs)4
(Hydrated magne-
sium silicate)

Used in talcum pow-
der, baby powder,
and tailor’s chalk

1 on the Mohs hard-
ness scale

18



Tigereye

Tigereye, also known as tiger’s eye is a yellow
to brown gemstone, rich in quartz. It has cha-
toyant (from the French, “cat eye”) properties,
meaning that its fibrous crystals give a reflec-
tive effect. The stone is usually classified as a
variety of quartz, and as such, a mineral rich in
silica (SO:).

Most geologists agree that tigereye is a classic example of a pseudomorph (false
form)—a mineral resultant from the replacement of another mineral while retain-
ing the original form. The long-held theory is that tigereye is a quartz chalcedony
that has replaced the silicate crocidolite. This, however, is not a unanimous opin-
ion.

Certain new researchers have proposed that tigereye is actually formed when
new veins of quartz fill up cracks in stone that have been created under tectonic
stress. This theory, while robbing the gem of its pseudomorph status, lends an
interesting view to gem formation as related to plate-tectonic theory.

Due to its striking ap-
pearance, tigereye is
found often as a gem-
stone and as a jew-
elry piece.

Quick Facts
Tigereye is...

a mineral

a variety of quartz

a gemstone

7 on the Mohs hard-
ness scale

19



Lake Superior Agate

Agates are rocks, composed mostly of
quartz chalcedony, that have been formed in
volcanic matter. Cavities in magma are
gradually filled in by silica layers, so that the
cooled rock contains banded layers of vary-
ing colors, dependent on what other chemi-
cals join the silica in forming the inner agate.

The Lake Superior agate, as presented in
this collection, is usually of a reddish-brown

hue due to the large amounts of iron deposited on the southern shore of the
lake. Because of this, a Lake Superior Agate has a chemical signature primarily
of silica (SO:) with traces of iron (Fe).

The distribution of agates along the lake-
shore provides geologists with insight
into the movements of glaciers in this re-
gion in the last ice age. As glaciers
moved across the continent, digging up
the basins of the Great Lakes, they also
picked up and churned agates, like a gi-
ant rock tumbler, leaving them behind on
the shores of the lake.

Minnesota, where a great number of ag-
ates have been found, made the stone
their State Gemstone in 1969.

Quick Facts
The Lake Superior Agate is...

rock

7 on the Mohs hardness scale

the State gemstone of Minnesota
composed of iron-stained chalcedony
formed in volcanic matter

20



Basalt

Basalt is an extrusive igneous rock. This
means that it is formed when magma, volcanic
matter, breaches the surface of the earth vio-
lently, and recollects on the surface to cool
and form.

Because of the manner in which it forms, ba-
salt is very vesicular; that is, its texture con-
tains many vesicles, or empty compartments.

Since its classification has more to do with the way in which it is formed that the
minerals it contains, basalt can have a variety of chemical compositions. Sco-
ria, which some geologists classify as an altogether separate rock, is often used
as a term referring to the texture of basalt and other vesicular rocks.

Basalt is often used for making gravel and cement, as it is not a rock particularly
valued as a building or decorative material. Sometimes, however, it can be
used for these purposes, as is illustrated below (tiles of basalt).

Quick Facts
Basalt is...

Rock

instrusive, igneous

of a variety of chemi-
cal / mineral composi-
tions

highly vesicular

used in making gravel
and cement

5-6 on the Mohs
hardness scale

21



Breccia

Breccia is the name given for a rock that is
composed of various fragments of rock en-
cased in a cementing matrix which may or
may not be of the same composition as the
encased fragments. As with basalt, this is
more of a textural definition than a chemical
one, so the chemical and mineral composi-
tions of breccia vary greatly.

Breccia can be formed in a variety of ways, as well. Igneous or volcanic breccia
is but one of the possibilities. Just to name a few, breccia may also be: sedi-
mentary, formed by debris flows or water; tectonic, formed when tectonic plates
collide; impact, formed by large impacts from comets or asteroids.

Because it is often striking in ap-
pearance, breccia has been used
for millennia in statues and archi-
tecture. The ancient Romans in
particular placed a high value on
breccia, and used it to ornate
some of their most important
buildings.

Quick Facts
Breccia is...

rock

of a variety of chemical / mineral
compositions

of a highly variable hardness
formed in a variety of ways

found to have been used for build-
ing and ornamenting by the ancient
Romans

22



Quick Facts
Chert is...

rock

rich in silica (SO2)

found to have been used in ancient
weaponry

Useful in creating sparks for fire

7 on the Mohs hardness scale

Chert

Chert is a sedimentary rock, rich in sil-
ica (SO.), of a very fine grain. Itis usu-
ally grey in color, but sometimes

brown, white, or black. Flint, commonly
known as a fire-starting tool and a
stone used in ancient spear and arrow-
heads, is a variety of chert that is found
in chalk.

When struck with sufficient force, chert
fractures in a conical shape. This frac-
ture is why chert was so often used for
ancient weaponry. Chert also sparks
when struck against steel, which led to
its being used as a fire-starting agent,
not only for ancient peoples but also for
such innovations as the firing mecha-
nism in flintlock firearms.

23



Gneiss

Gneiss is a metamorphic rock. The word
“metamorphism” means “change in form,”
and is used here to denote a rock that is
the result of transformation from a pre-
existing rock of a different type. Gneiss
comes from either igneous or sedimentary
rock, and is characterized in either in-
stance by alternating bands of minerals
(often feldspar and quartz, but a much
wider variety is possible).

24

Since gneiss can form from
either igneous or sedimentary
rocks, it does not have a con-
stant hardness on the Mohs
scale. Moreover, due to the
variety of minerals available in
gneiss, it does not have one
consistent color.

Today gneiss is used for cre-
ating pavement and for some
construction. In ancient
Egypt, gneiss was used for
sculpting stone tributes to
gods and pharaohs (as pic-
tured, left).

Quick Facts
Gneiss is...

rock

metamorphic

of a variable hardness

found in ancient Egyptian sculp-



Granite

Granite is an igneous rock. This
means that it is formed when magma,
or molten rock, cools and solidifies.
Granite is also intrusive. This means
that the magma that formed granite
cooled while it was still below the sur-
face of the earth, rather than first sur-
facing, as with extrusive volcanic
rock.

The vast majority of granite is composed primarily of silica (SiO.); however, dif-
ferent granites have been known to contain a wide variety of chemicals. Itis
this complex make-up that lends itself to the spotty, multi-colored appearance
of granite.

Since it is usually found in large quantities and is relatively high on the Mohs
harness scale, Granite has been popular for construction since antiquity. The
Red Pyramid, which is the third largest Egyptian pyramid, is covered on the
surface with red granite.

Quick Facts
Granite is...

Rock

Silica (SiOz),
among other
chemicals

usually greater than
5.5 on the Mohs
hardness scale
Intrusive igneous
Found in the Red
Pyramid of Egypt

25



Limestone

Limestone is a sedimentary rock, white in its
purest form, but often stained with other min-
erals such as iron. Limestone consists
largely of the mineral calcite (CaCOs, calcium
carbonate), but also often contains bits of sil-
ica via chert or flint, clay, and other sedi-
ments.

Most of the calcite in limestone comes from
decomposed marine organisms. A variety of
limestones are found in the sea, including
chalk. Much of this rock comes from fossil-
ized coral.

Limestone is easily subject to erosion, which leads to many erosional landforms,
such as arches, holes, caves, and gorges. Water erodes limestone into stalac-
tites and stalagmites in caves.

Limestone is widely used in architecture as a softer rock. It is also sometimes
incorporated into bread as a source of calcium.

Quick Facts
Limestone is...

rock

sedimentary
composed largely of
calcite (calcium car-
bonate)

easily eroded

3-4 on the Mohs
hardness scale
added to bread as a
source of calcium

26



Marble

Marble is a metamorphic rock that
comes from the metamorphism of
limestone. As such, it is com-
posed primarily of calcite, but is
different from limestone in its den-
sity. When limestone comes un-
der extreme heat and pressure,
its crystalline structure is reor-
dered and compacted, resulting in
marble.

The word “marble” is derived from a Greek word meaning “shining stone.” This
refers to the slightly reflective properties of marble, present due to the reorder-
ing of the calcite crystals.

Due to its beauty and durability, mar-
ble has been widely used for ages as
a building and sculpting stone. Mar-
ble in its purest form is also an excel-
lent source of calcium carbonate,
from limestone. The calcium carbon-
ate found in limestone and marble is
ground to powder and employed in
such products as toothpaste, paint,
paper, and plastics.

Quick Facts
Marble is...

rock

metamorphic

limestone reordered and compacted

used extensively in construction throughout
history

3-5.5 on the Mohs hardness scale
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Obsidian

Obsidian is a volcanic glass. This glass forms as
an extrusive igneous rock that cools and freezes
before it enters into the stage of crystal growth.

Silica (SO:) makes up the majority of obsidian,
with most samples also containing iron or magne-
sium. Its coloring is usually dark, often black, but
some rare samples are almost clear.

Obsidian, though it is like a mineral, cannot be classified as one due to the ab-
sence of crystals. Because it contains no crystals, obsidian also fractures in a
conical shape. This led to the glass being used in ancient times as a spear and
arrow head, as with chert and flint. The fractured edge of obsidian is so sharp
that today some medical scalpels use obsidian blades for delicate procedures,
such as in cardiac surgery.

Obsidian is also prized for its
beauty, and is used as a
gem and ornamental stone.

Quick Facts
Obsidian is...

glass

extrusive, igneous rock

void of crystals

Usually dark, often black

found to have been used in ancient
weaponry

very sharp when broken

6-7 on the Mohs hardness scale
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Schist

Schist is a metamorphic rock much like
gneiss, but of a finer grain and with a
greater abundance of the mineral mica.
As with gneiss, schist can form from
either sedimentary or igneous rocks.
Minerals usually found in schist include
mica, quartz, graphite, and chlorite,
among others.

Schist forms a link in a change of metamor-
phic rocks. Clays and muds pass through a
series of heat and pressure changes trans-
forming them into shales, slates, then schist.
Schist has been known to further progress
into gneiss.

Some schist, however, rather than proceed-
ing from a chain of transformations, is the re-
sult of the metamorphic process on extrusive
igneous rocks such as basalt and scoria.

The highly reflective nature of schist is due to
its high content of mica, a very reflective min-
eral. The beauty of this effect has led to
schist also being used as a sculpting stone,
as seen in the eastern sculpture to the right.

Quick Facts
Schist is...
rock - metamorphic

contents
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Scoria

Scoria is an igneous rock composed of
volcanic glass. Like basalt, which many
geologists classify as a type of scoria, the
rock is formed when volcanic matter,
ejected from the surface of the earth, falls
back and forms by cooling and hardening.
Because the matter is “sifted” in the air be-
fore hardening into stone, the texture of
scoria Is very vesicular.

Resultant of the texture, scoria is often
quite light. While most scoria is too heavy

ick Fact
to do so, some samples have been found Quick Facts
to float in water. Scoriais..
rock

An old name for scoria is cinder. As the ; .
. . . . Igneous, extrusive
picture below implies, scoria has some- . highly vesicular
times been used as a basic building mate- . ak.a. cinder
rial, is in wall blocks. - 5-6 on the Mohs hardness scale
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Syenite

Syenite is an igneous rock much like
granite, but containing much less quartz.
Like granite, syenite is intrusive, forming
beneath the surface of the earth.

Syenite is usually white, pink, or grey, as
seen in the sample. Darker samples
may sometimes be found, as illustrated
below, when stained with other chemi-
cals or minerals.

Syenite seems to have some fire-resistant properties. This makes the rock of-
ten a choice over granite as a building material. The stone is used as a building
stone and is also crushed to make asphalts and concretes.

Nepheline syenite, one particular variety of the stone, is sometimes used to aid
in lowering the cooling temperature for pottery, thus aiding in lowering energy
costs and usage.

Quick Facts
Syenite is...

rock

igneous, intrusive
somewhat fire-
resistant

used as a building
stone

5.5-6 on the Mohs
hardness scale
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Coal

Coal is a rock known most commonly as a
fossil fuel. This is because it comes from
the fossilized remains of plant matter, and
is used as a source of carbon to burn in en-
ergy plants on a massive scale.

Coal is a primarily sedimentary rock,
though under strong pressures, some
tougher forms of coal have been made and
classified as metamorphic. The stone is

easily combustible, which is why it is used as a fuel so commonly. This property
of coal has long been known to humans. Evidence suggests that in the Bronze
Age of Britain (2-3,000 BC) coal was sometimes used as fuel for funeral pyres.
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Although coal is a plentiful natural
energy supply, using it heavily has
become a question of ethical
weight in recent scientific inquiry.
Combustion of coal produces car-
bon dioxide (CO:), which many
scientists believe to be causing a
global warming trend. Coal burn-
ing can also lead to the formation
of sulfur trioxide (SOs), which
forms acid rain. These discoveries
Have prompted modern scientists
to be searching for new energy
possibilities for the future.

Quick Facts
Coal is...

rock

a fossil fuel

sedimentary

easily combustable

a producer of CO2z and SOs when burned
1-2.5 on the Mohs hardness scale



Aggregate

Chalcedony
Chemical Composition

Conglomerate

Crystallography
Deposit

Extrusive

Fluoresce

Flux

Gemstone

Igneous Rock

Intrusive

Magma

Metamorphic Rock

Mineral

Mining

Mohs Hardness Scale

Ore

Organic

Glossary of Terms

a rock consisting of a mixture of minerals, separable by mechanical
means

a sub-classification of quartz, identified by its crystalline structure
the specific combination of chemicals present in a given object

a rock made up of individual stones which have been cemented
together

the science of determining the arrangement of atoms in solids
a natural accumulation or occurrence of a given material

igneous rock matter that has cooled and formed after breaching the
earth’s surface

occurs when a cold substance, like a mineral, exhibits natural lumi-
nescence (fluorescence)

a substance in metallurgy that acts to chemically clean metals to be
joined

A precious or semi-precious stone or piece of mineral, used for dis-
play or in jewelry, often cut and polished or tumbled

rock that forms when magma cools and hardens

igneous rock matter that has cooled and formed before breaching
the earth’s surface

molten (a high temperature fluid) rock located beneath the surface
of a planet

rock that forms from a pre-existing rock type

a naturally occurring substance formed through geological proc-
esses that has a characteristic chemical composition, a highly or-
dered atomic structure, and specific physical properties

the extraction of geological materials from the earth

a scale developed by Friedrich Mohs for the purpose of determining
the hardness of a given mineral, for quick identification

rock that is mined in order to have valuable minerals extracted from
it

matter that has come from a living organism; capable of decay, or
the product of decay
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Glossary of Terms (con’t)

Polishing the act of giving shiny, smooth characteristics to a stone through
friction, usually via simple machinery

Rock a natural aggregate of minerals

Rock Tumbler a device used to polish stones by “tumbling” them against one an-

other, usually with water as a lubricant and some sort of grit acting
to enhance the process

Smelting a chemical alteration process relying heavily on heat to extract met-
als from their ores

Tumbling The process of using a rock tumbler to polish stones

; A textural term referring to a material with many vesicles, or com-
Vesicular .
partments, which are usually empty
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CENTRAL MICHIGAN
UNIVERSITY

35



School Resource Kit Evaluation Form

Name of Kit;

Kit Use:
____Mid Tier Lesson
____ Student Teaching

_____Elementary Classroom (Grade Level )

____ College Classroom Presentation (Class Number )

____High School Classroom (Subject Area )

____ Other ( )

1. Did the kit meet your needs? Yes ___ ; No ___ ; Comments:

2. Was the kit easy to use and understand? Yes ___; No __ ; Comments:

3. Is there anything not included in this kit that would be useful? Yes  ;No __ ;
Comments:

4. Was the printed guide easy to use and understand? Yes __ ; No ___ ;
Comments:

5. Was the kit in good condition? Yes __ ; No___ ; Comments:

6. Would you use this kit again? Yes ___ ; No___ ; Comments:

7. Would you recommend this kit to a colleague? Yes __ ; No ___ ; Comments:

8. Is there a topic that you would suggest we develop a loan kit for? If yes, please
include your suggestions:

Thank you for your feedback!
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