
AS BLACK AS COAL

CONCEPT

Crystal systems and other
physical properties and
characteristics are crucial
in the identification and
classification of mineral
resources.

LEARNING OUTCOME
The students will learn
how colors relate to
minerals.

CURRICULUM FOCUS:
Science, Art, Social
Studies

SKILLS/PROCESSES:
observe, experiment,
research, create

KEY VOCABULARY:
pigment

MATERIALS:
lard or solid shortening,
mortar and pestle or
hammer and small piece
of metal, small plastic
plates (one for each group
of students), popsicle
sticks (one for each group
of students), unglazed
white tile

Background
Early people discovered that by crushing rocks and mixing the
powder with animal fats they could create paints and dyes.  The
types of rocks they crushed determined the colors that they got.
The colors they could create were limited to those that the rocks of
their environment would produce. Of course it was easy to mix one
color with another, and soon they began to paint their surroundings
and themselves.  

As trading routes developed and expanded, new color pigments
were introduced.  Many of the pigments were poisonous.  Today we
can produce every color of the rainbow, but many of them must be
produced in laboratories to protect us and the environment.

In order to identify the color of a mineral when finely crushed,
scrape a sample gently across an unglazed white tile.  Most
minerals will leave a colored mark that may or may not be the same
color as the mineral.  Some crush to a white powder and leave no
mark.

Here are some common pigmentations and their mineral sources:

Earth Tones- Brown and green clay were used a lot because they
were widely available and easy to grind.  (ocher paint and umber
paint)

White- Chalk was commonly used, but kaolin or china clay was
used also.  (chalk white paint)

Black- Charcoal from the embers of fires was used all through time
and is still popular with modern artists.  (lamp black paint)

Earth Red- The red variety of hematite was used as skin make-up
and jewelers’ rouge.  (a polishing medium)

Green- Malachite, a copper compound, was first used during the
Bronze Age in Egypt.  (malachite green paint)

POINT OF INQUIRY

What were the first paints
made from?
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Blue- Azurite, a copper compound, was used by early people.
Lapis Lazuli was first used in Persia, but because it was expensive it
was not used as often as azurite.  (Azurite blue paint and Ultrama-
rine paint)

Orange- Realgar, an arsenic compound, found in hot spring
deposits was first used in Egypt in about 1500 BC.  Cinnabar, mer-
curic sulfide, was used in early China, but was most widely used in
the middle ages (5th—15th centuries).  Vermilion paint was later
made from mercury and sulfur.

Yellow- Orpiment, another arsenic compound, resembled gold and
was used by medieval artists to make many colors as well.

Preparation
Obtain small samples of various colored minerals to crush (clay,
chalk, charcoal, sulfur, and molybdenite are good ones).

Crush each mineral sample into a fine powder in a pestle or on a
small piece of metal, reserving one of each sample to show to the
class.  Place each ground sample in a small plastic bag and label it
with the name of the mineral.

Learning Activity
Ask students the following questions to assess their knowledge of
the subject or to stimulate interest in the activity:

What makes colored paint?  What did early people use to paint
their faces?

1.  Show students the mineral samples and demonstrate the
streak test on a piece of unglazed white tile or have student
groups do the test for at least two samples. Have students
record the results of the streak tests in a chart.

2.  Display the minerals and the corresponding powders.  Explain
to the class the ancient method of making paint.

3.  Divide the class into groups and give each group a plate, pop-
sicle stick, a bag of crushed minerals, and a small amount of
lard or shortening.  Explain that they will be making “paint.”

4.  Instruct the class to gently combine the mineral powder and
lard or shortening until well mixed.

5.  Have each group of students tell the class the mineral they
used and show the finished paint product.

6.  You may wish to have students use their pigments to make
prehistoric art—faux cave drawings on a piece of butcher
paper for display.
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Check for Understanding
1.  Have the students research other minerals used in ancient

times for making pigments and the colors they produced.
Challenge students to name one mineral for every color of the
rainbow.

2.  Assign teams of students to research colors used by early
artists.

To Know and Do More
Invite an artist or art major to come to class and demonstrate use of
color.
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FOR YOUR
INFORMATION

Metallic minerals often do
not look like the finished

metals they represent.  For
example, copper, when

found in nature as 
a metallic ore, may have 

a greenish-blue color
instead of looking shiny
and brown like a penny.

CONCEPT:  Students will create patchwork aerial impressions using
maps to recognize prominent topographical features.

LEARNING OUTCOME: The students will demonstrate recognition
of topographical features as represented on maps.

MATERIALS/PREPARATION:
•  Topographical, or road maps cut into squares

•  Tracing paper or other thin paper •  Colored markers

•  Black paper for frame

•  Contact your state Geological Survey as a source of maps

ACTIVITY:
1.  Put tracing paper over map and trace lines of rivers, roads, and

other topographical features.  Do not select tiny features.

2.  Make different patterns in each section to depict things like plowed
fields, forests, mountains, an open-pit mine, etc., as they would
appear if seen from the air.

3.  Fill in each section using the colored markers.

4.  Make a shadow-box frame by centering the design on a piece of
black paper.  Glue your design down, and then crease the black
paper on each side of the design, folding down over the design
slightly.  Then fold corners diagonally toward the design.

5.  The class may then assemble all of its squares to make a Patchwork
Quilt.  Arrangement may be done purely by design or it may be an
arrangement by terrain, or it may be random.

L A R G E  G R O U P  A C T I V I T I E S

PATCHWORK QUILT
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