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This Education Guide to the traveling exhibit 
Diamonds is a tool for educators to explore 
the world’s most sought after gem. The exhibit 
explores how diamonds were formed billions of 
years ago deep within the Earth; how they were 
brought to the surface through volcanic eruptions; 
how we explore, mine, and process the stones; 
how diamonds are used in modern technology; 
and how they are transformed into beautiful 
jewelry pieces.

Diamonds is divided into six sections: Entrance, 
Formation, Exploration, Mining and Processing, 
Properties and The Gem. This guide provides 
an exhibit overview, descriptions of participatory 
activities, as well as word searches, quizzes, and 
a reference list to access supplemental material.

The guide may be used to prepare the students 
for a visit to the exhibition, as a follow up to the 
visit, or to simply stimulate exploration of themes 
covered within the exhibition. Trails are also 
provided to help direct visits, and can be used as 
evaluation tools by the teacher. The suggested 
activities can be adapted to various grade 
levels and compliment other studies in science, 
geography, and history.

INTRODUCTION
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EXHIBIT OVERVIEW

Diamonds is a 2000 sq. foot exhibit divided into fi ve thematic zones: Formation, Exploration, Mining and 
Processing, Properties and The Gem.

Start your journey deep inside the Earth where diamonds were formed billions of years ago. Through 
computer interactives, sample displays and graphics, students explore what diamonds are, how they are 
formed and how they make their way to the surface through explosive volcanic eruptions. A dramatic 
looping video of a kimberlite explosion anchors this section and provides a strong visual message. 

The origin of diamonds is linked to Earth’s early history. Formed 3.3 billion to 900 million years ago deep 
within the Earth, carbon requires just the right amount of pressure and temperature to form a diamond. 
Exploring the complexity of diamond formation, students “build” their own computer generated diamond by 
manipulating the variables that impact diamond formation. 

 Zone 1- Formation

EXHIBIT NAME

What are Diamonds?

Diamond vs. Graphite

Diamond Formation

Colored Diamonds

Color Your Own Diamond!

Volcanic Pipes

Spot the Diamonds

VISITOR EXPERIENCE

Compare the crystal structures of diamond and graphite. While they are 
both made of pure carbon, they exhibit very different physical properties. It 
is their crystal structure that sets them apart.

Diamond is the hardest natural substance on Earth, while graphite is one 
of the softest. Compare a sample of graphite to various diamond crystal 
shapes: cube, octahedron, dodecahedron, macle, congo round, and 
amorphous.

Explore the temperature and pressure conditions under which diamonds 
form inside the Earth using a computer kiosk. 

Did you know that diamonds naturally range in color from pale yellow to 
colorless? View rough diamonds typically extracted from mines, as well as 
fancy colored diamonds in a rainbow of colors: pink, orange, yellow, green 
and blue. 

Use a computer interactive to discover what imparts color to a stone, and 
create a colored diamond of your very own!

Examine samples of kimberlite rock, and see how they contain rock 
fragments that originated deep inside the Earth. A dramatic animated 
re-creation of a kimberlite eruption illustrates the speed and force of the 
explosion. 

Try to spot the two rough diamonds embedded on the recreated rock 
face, and gain a better understanding of just how rare diamonds are.
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Finding diamonds can take decades. It takes perseverance, determination, and a bit of luck to fi nd “the 
mother lode”. Through direct manipulations, students attempt to identify diamond-bearing material. They 
meet an exploration geologist, learn about the challenges and rewards of diamond exploration, and see the 
tools used in the fi eld to discover ore bodies.

 Zone 2 - Exploration

EXHIBIT NAME

The Quest for Diamonds

Erosion of Kimberlites

Indicator Minerals

Indicator Minerals in 
Diamond Exploration

Geophysical Exploration

Exploration

Meet Eira Thomas

Explorer’s Tools

VISITOR EXPERIENCE

Graphic panels give an historical overview of diamond exploration, what 
it takes to be a fi eld geologist and what it takes to make a diamond 
discovery!

Observe and compare samples of alluvial sand and glacial till which could 
be thousands of years old! Learn how rivers and glaciers have eroded 
kimberlite pipes over millions of years.

Become a detective in search of kimberlite indicator minerals that may 
lead you to a diamond deposit. Study samples of indicator minerals using 
a sliding magnifi er, and test your identifi cation skills. 

After honing in your identifi cation skills, examine three different samples 
of sand under a sliding magnifi er and try to identify the one that contains 
indicator minerals. 

The search for diamonds often takes place over wide and isolated 
territories. Pick up the magnetometer to scan the aerial view image to 
determine the probable location of a kimberlite pipe and perhaps the 
mother lode!

Look through the eyes of a geophysicist by examining a magnetic anomaly 
map of the area you examined with the magnetometer. Can you locate the 
kimberlite pipe?

Meet a famous female Canadian geologist, Eira Thomas, who struck it rich 
when she found Canada’s second diamond mine! Video running time is 
three minutes.

Examine the content of an explorer’s backpack to reveal the essential tools 
used to seek out the mother lode!
Utilize descriptive fl ip-signage to read about some of the tools and their 
purpose.

Diamonds have been mined around the world for centuries. Today, Canada is emerging as a major diamond 
producer. This section showcases diamond deposits around the world, and highlights the complexities of 
operating a mine in the Canadian Arctic. Through computer interactives, videos and graphic treatments, 
students learn about diamond mining, and discover how one tonne of ore must be mined and processed in 
order to produce a single, one carat, polished, gem-quality diamond!

 Zone 3 - Mining and Processing
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EXHIBIT NAME

Mining Methods

World Diamond Mines

Canada’ s Diamond Mines

Processing Diamonds

VISITOR EXPERIENCE

Travel the world without leaving the exhibit! Discover that there are fi ve 
different mining methods to extract diamonds from the ground. How are 
diamonds mined from under the sea fl oor, and how are they extracted 
from ancient riverbeds?

The world tour continues! Navigate a world map and learn interesting facts 
about current and past diamond mining operations worldwide.

Did you know? Canada is the third largest diamond producer in the world! 
Discover the locations of Canada’s diamond mines through navigating a 
touchscreen. Learn where the coldest diamond mine in Canada is!

Sneak a peak through graphic images of the diamond extraction 
processes. Learn about the four stages of seperation a diamond has to go 
through after it is extracted from the ground. 

Diamond is the hardest natural substance on Earth. It is non-metallic, does not conduct electricity, has 
great thermal conductivity, and a high refractive index. These properties make it suitable for many industrial, 
technological and scientifi c applications. Today, synthetic diamonds can duplicate these properties. Through 
various manipulations, students discover the properties of diamonds, and try to differentiate them from 
synthetics.

 Zone 4 - Properties

EXHIBIT NAME

Refractive Index

Thermal Conductivity

Hardness

VISITOR EXPERIENCE

Did you know? Diamonds slow down the speed of light by 30 per cent! 
Witness it yourself by observing the sparkle of your own diamond! Shine 
the laser beam through the prism, and observe as how the light bends or 
is refracted. Graphic panels compare the refractive indices of diamond to 
that of other minerals.

The amazing properties of a diamond continue! Diamonds have the 
highest thermal conductivity of any material. Touch different materials to 
test their thermal conductivity at this exhibit, compare your fi ndings with 
the graphic chart. Learn how thermal conductivity is used in industrial 
applications. 

Diamonds not only shine and sparkle, they are the hardest natural 
substance on Earth! This is showcased in a sculpture made of different 
diamond-bearing objects used for multiple industrial and medical 
applications. 
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Housed in a jewelry store setting, this section explores how diamonds are cut and polished to liberate their 
fi ery beauty. Carat, color, clarity, and cut determine the value of gem-quality diamonds. Equipped with 
rulers and charts, students observe cubic zirconia samples to evaluate their 4C’s. Through the viewer of a 
microscope, they can see markings etched on a real Canadian diamond, and marvel at the legends and rich 
history of world famous diamonds.

 Zone 5 - The Gem

EXHIBIT NAME

Cutting and Polishing

Carat

Color

Clarity

Cut

Canadian Diamonds

Famous Diamonds

VISITOR EXPERIENCE

Did you know? Only 20 per cent of all diamonds mined  are gem-quality 
diamonds that can be cut and polished! Discover the three main steps in 
the process of diamond cutting.  The display case in this exhibit breaks 
the process down event further to showcase the nine stages of diamond 
cutting.

Did you know? When a rough diamond is cut and polished, half of its 
original carat weight is lost. Carat, one of a diamond’s 4C’s is a measure of 
weight and represents 0.2 g. Study cubic zirconia representations of carat 
sizes, and manipulate both metal and plastic rulers to determine the size 
of specimens and/or your own diamonds. 

Do you know what color diamond is the most valued? Learn the relation of 
color to value in this exhibit. View color masters, manipulate color charts, 
and determine the color of your own diamonds. 

Get up close and personal with diamond inclusions! View inclusions in a 
real diamond through the viewer of a microscope. Learn the difference 
between internal and external inclusions through images, graphics and 
diagrams.

Join the popular cuts! View acrylic representations of the nine most 
popular diamond cuts. Test your own diamond in the ASET machine or 
test the replicas provided to determine how well a diamond is cut.

Canadian diamonds are the most branded in the world! Examine the 
etching of a real branded Canadian diamond under a magnifi er. Discover 
how Canadian diamonds are certifi ed and see the certifi cates that are 
issued. 

Marvel at graphic representations of some of the most famous diamonds 
in the world! Discover the legend and rich history attached to 5 wondrous 
gems. 
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 Formation

Diamonds form deep in the Earth.  The conditions need to be perfect to get a diamond.  
 If the pressure and temperature aren’t right graphite forms instead.  Graphite is a mineral used   
 for pencils.

For younger children read the questions to them and have them contribute 
answers as a group.  For older students, the activity can be done independently.

1. Look at the sample of graphite and the diamonds  
 in the Diamonds vs. Graphite activity wedge.  
 How is the graphite different from the diamonds? 

2. As you can see, diamonds come in different   
 shapes.  Pick one of the shapes and draw it in  
 the space below.

3. On the Diamond Formation touchscreen   
 computer, click on an ocean.  
 Do diamonds form in the ocean?  

 Try clicking on a continent.  
 Do diamonds form there?

4. Now that you’ve seen what shapes diamonds   
 come in, fi nd one of the two diamonds on the   
 Spot the Diamond wall. Show its location below.

5. Look at the samples of kimberlites on the counter  
 and draw one of them below:

6. Look at the Colored Diamonds panel and the   
 Color Your Diamond touchscreen.  
 Name some of the colors that diamonds can be.

DIAMONDS TRAIL Primary (ages 6-10)      1 of 2
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1. Look at the two sediment samples at the Erosion  
 of Kimberlites panel.  

 Draw what you see below:

 Exploration

2. The Kimberlite Indicator Minerals panel shows   
 pictures and samples of indicator minerals.  What  
 colors are the minerals?

3. Look at all the tools on the Exploration Tools wall,  
 what tool is used to clean off dirt from rocks?

1. Go to the Canada’s Diamond Mines touchscreen,  
 how many diamond mines are there in Canada?

 Mining

1. At the Refraction exhibit, press the button to   
 shine the light.  What happens to the light if you 
 turn the cylinder and change the direction of the  
 beam?

 Properties
2. Go to the Thermal Conductivity exhibit.  Touch  
 the different materials in front of you.  Which one  
 is coldest?

1. Go to the CUT exhibit, and see the different   
 shapes in which diamonds can be cut. 
 Draw one of the shapes in the space below.

 The Gem

2. All Canadian diamonds are laser inscribed. 
 Draw what you see on the Canadian diamond on  
 display of the diagram below. 

DIAMONDS TRAIL Primary (ages 6-10)      2 of 2
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 Formation

 Diamonds form deep in the Earth.  The conditions need to be perfect to get a diamond.  
 If the pressure and temperature aren’t right graphite forms instead.  Graphite is a mineral used   
 for pencils.

For younger children read the questions to them and have them contribute 
answers as a group.  For older students, the activity can be done independently.

1. Look at the sample of graphite and the diamonds  
 in the Diamonds vs. Graphite activity wedge.  
 How is the graphite different from the diamonds? 

 Graphite – gray, soft, big, metallic, 
 layer-formation

 Diamond – colored/clear, crystal, hard, small

2. As you can see, diamonds come in different   
 shapes.  Pick one of the shapes and draw it in  
 the space below.

3. On the Diamond Formation touchscreen   
 computer, click on an ocean.  
 Do diamonds form in the ocean?  

 No

 Try clicking on a continent.  
 Do diamonds form there?

 Yes

4. Now that you’ve seen what shapes diamonds   
 come in, fi nd one of the two diamonds on the   
 Spot the Diamond wall. Show its location below.

5. Look at the samples of kimberlites on the counter  
 and draw one of them below:

6. Look at the Colored Diamonds panel and the   
 Color Your Diamond touchscreen.  
 Name some of the colors that diamonds can be.

 Red, pink, blue, green, yellow, black, brown

DIAMONDS TRAIL    ANSWER KEY Primary (ages 6-10)      1 of 2
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1. Look at the two sediment samples at the Erosion  
 of Kimberlites panel.  

 Draw what you see below:

 Exploration

2. The Kimberlite Indicator Minerals panel shows   
 pictures and samples of indicator minerals.  What  
 colors are the minerals?

 Black, olive green, bright green, red

3. Look at all the tools on the Exploration Tools wall,  
 what tool is used to clean off dirt from rocks?

 Broom

1. Go to the Canada’s Diamond Mines touchscreen,  
 how many diamond mines are there in Canada?

 5 current mines, 4 future mines

 Mining

1. At the Refraction exhibit, press the button to   
 shine the light.  What happens to the light if you 
 turn the cylinder and change the direction of the  
 beam?

 The beam of light bends

 Properties
2. Go to the Thermal Conductivity exhibit.  Touch  
 the different materials in front of you.  Which one  
 is coldest?

 Stainless steel

1. Go to the CUT exhibit, and see the different   
 shapes in which diamonds can be cut. 
 Draw one of the shapes in the space below.

 The Gem

2. All Canadian diamonds are laser inscribed. 
 Draw what you see on the Canadian diamond 
 on display of the diagram below. 

DIAMONDS TRAIL    ANSWER KEY Primary (ages 6-10)      2 of 2
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 Formation

DIAMONDS TRAIL  Intermediate (10-14)     1 of 2

1. Compare diamonds to graphite.  What do they  
 have in common?  How are they different? 

2. Look at the different shapes of rough diamonds.   
 The most common shape is the octahedron.    
 Draw that shape in the space below.

3. Try the Diamond Formation touchscreen.  
 Where do diamonds form?

4. Color your own diamond on the Color Your
 Diamond touchscreen.  What color was your   
 diamond?  What happened to the diamond for it  
 to become that color?

5. Look at the kimberlite rock samples.  Draw what  
 the rock looks like in the square below.

1. Go to the Erosion of Kimberlite exhibit.  Look   
 at the two samples, which one was eroded by
  glaciers?

2. Go to Indicator Minerals exhibit. What are   
 indicator minerals?  

 Exploration

3. At the Exploration exhibit, what does the   
 magnetic anomaly map show?  

4. Find the altimeter on the Exploration Tools wall.   
 Why would a geologist use an altimeter?
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1. List the fi ve methods of diamond mining and give  
 an example of where in the world each of these  
 methods are being used.

 Mining

2. On the Canada’s Diamond Mines touchscreen,  
 fi nd the mine discovered by Eira Thomas.  (HINT:  
 The answer is in the Exploration section)  What is  
 the average diamond production for this mine per  
 year in carats?

3. What is the name of the only active diamond mine  
 in the United States?  

 This mine is where the largest diamond from the  
 United States was found.  What is the name of  
 this diamond?

 Properties
1. What is the refractive index of diamond?

2. What is the difference between a synthetic   
 diamond and a simulant?

1. List the three steps of diamond cutting and   
 polishing.

2. What is “carat”?

 The Gem

3. Go to the Cut exhibit and look at the A diamond  
 under the ASET tester.  Compare what you see  
 to the pictures on the graphic panel.  What is the  
 quality of the cut of this diamond? 

4. How are Canadian diamonds identifi ed from   
 diamonds from those of other countries?

DIAMONDS TRAIL  Intermediate (10-14)      2 of 2

3. Why would diamonds be used to make industrial  
 tools?
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 Formation

1. Compare diamonds to graphite.  What do they  
 have in common?  How are they different? 

 They are both made of carbon
 
 Diamond is the hardest mineral on Earth that  
 can range in color from colorless to black.
 
 Graphite is one of the softest minerals, it is   
 gray-metallic, forms in sheets, and is friable.

2. Look at the different shapes of rough diamonds.   
 The most common shape is the octahedron.    
 Draw that shape in the space below.

3. Try the Diamond Formation touchscreen.  
 Where do diamonds form?

 Diamonds are formed at depths in the Earth,  
 under ancient continents.

4. Color your own diamond on the Color Your
 Diamond touchscreen.  What color was your   
 diamond?  What happened to the diamond for it  
 to become that color?

 Yellow – Nitrogen inclusion  
 Pink – Plastic deformation
 Blue – Boron inclusion  
 Green – Natural radiation

5. Look at the kimberlite rock samples.  Draw what  
 the rock looks like in the square below.

1. Go to the Erosion of Kimberlite exhibit.  Look   
 at the two samples, which one was eroded by
  glaciers?

 B

2. Go to Indicator Minerals exhibit. What are   
 indicator minerals?  

 Minerals that form under the same conditions  
 as diamonds, but are more plentiful. They   
 are used by geologists to identify kimberlite  
 deposits.

 Exploration

3. At the Exploration exhibit, what does the   
 magnetic anomaly map show?  

 The magnetic signatures of the rocks.  The   
 two kimberlite pipes are shown as the red
 bull-eyes, towards the middle of the map.

4. Find the altimeter on the Exploration Tools wall.   
 Why would a geologist use an altimeter?

 An altimeter measures altitude and air   
 pressure.  This information can be used to   
 predict weather. 

DIAMONDS TRAIL    ANSWER KEY Intermediate (10-14)     1 of 2
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1. List the fi ve methods of diamond mining and give  
 an example of where in the world each of these  
 methods are being used.

Placer (Angola, Borneo, Sierra Leone)

 Open-pit (Canada, Russia, South Africa)

 Underground (Australia, Canada, South Africa, 
 Russia)

 Marine (Namibia)

 Artisanal (Angola, Sierra Leone, the    
 Democratic Republic of Congo, Liberia)

 Mining

2. On the Canada’s Diamond Mines touchscreen,  
 fi nd the mine discovered by Eira Thomas.  (HINT:  
 The answer is in the Exploration section)  What is  
 the average diamond production for this mine per  
 year in carats?

Diavik diamond mine with an average   
 production of 8 million carats/year.

3. What is the name of the only active diamond mine  
 in the United States?  

Crater of Diamonds

 This mine is where the largest diamond from the  
 United States was found.  What is the name of  
 this diamond?

Uncle Sam Diamond

 Properties
1. What is the refractive index of diamond?

 2.5

2. What is the difference between a synthetic   
 diamond and a simulant?

 A synthetic diamond is a diamond that is 
 man-made.
 A simulant is a less expensive stone that looks  
 like a diamond, for example cubic zirconia.

1. List the three steps of diamond cutting and   
 polishing.

Cutting     Bruting     Faceting

2. What is “carat”?

A unit of measurement used to measure the  
 weight of a diamond.  One carat is equal to  
 0.2 grams.

 The Gem
3. Go to the Cut exhibit and look at the A diamond  
 under the ASET tester.  Compare what you see  
 to the pictures on the graphic panel.  What is the  
 quality of the cut of this diamond? 

Good

4. How are Canadian diamonds that are cut and   
 polished in Canada identifi ed from those of other  
 countries?

 They come with a certifi cate of authenticity,  
 and there is a laser inscription on their girdle  
 that shows a reference number, a maple leaf,  
 and the diamond’s brand if applicable. 

3. Why would diamonds be used to make industrial  
 tools?

They are the hardest mineral on the planet,  
 making them very useful for cutting through  
 things.

DIAMONDS TRAIL    ANSWER KEY Intermediate (10-14)     2 of 2
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 Formation

1. Both diamond and graphite are made up entirely of carbon, but are very different minerals.  Look at   
 the molecular models for diamond and graphite.  How does the molecular structure affect the minerals’  
 properties?

2. What conditions are needed for diamond formation?  Where on the planet and at what depths do   
 diamonds form?

3. What is one color, other than colorless, that diamonds can be?  What causes a diamond to    
 become that color?

 Exploration

1. What are Kimberlite Indicator Minerals?  How are they useful to geologists?

2. What is a magnetometer?

3. What exploration company was founded by Eira Thomas?

4. On the wall of Exploration Tools, look at the emergency blanket.  How does a thin foil blanket provide   
 someone with heat?

DIAMONDS TRAIL  Senior (ages 14+)      1 of 3
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 Mining and Ore Processing

 Properties

1. Describe one method of diamond mining.

2. List the steps in diamond processing.

3. On the Canada’s Diamond Mines touchscreen, fi nd Canada’s oldest diamond mine.  What are the names  
 of its two open pits?

4. On the World Diamond Mines touchscreen, fi nd the name of the mine where nearly all the world’s pink   
 diamonds come from.

1. On the Refraction panel, there is a picture of a lemon slice in a glass of water.  Why does it look like the  
 lemon slice is bent?

DIAMONDS TRAIL  Senior (ages 14+)      2 of 3



sciencenorth.ca/diamonds/education Created in collaboration with

 The Gem

2. What is a ‘heat sink’?  What would be an advantage and a disadvantage of using diamonds for heat   
 sinks?

3. What kind of scale is the Moh’s hardness scale; linear or exponential?  Draw a quick graph showing how  
 this scale increases from number to number.

4. There are two ways that synthetic diamonds can be made in the lab; High Pressure High Temperature   
 (HPHT) and Chemical Vapor Deposition (CVD).  How are HPHT and CVD different?
  

1. What is a ‘carat’?  Why are the sizing rulers inaccurate in measuring carat size?

2. At what point does a yellow diamond become a ‘fancy’ yellow?

3. What is inscribed on the girdle of Canadian diamonds?

4. Find the name of the largest faceted diamond in the world.  How many carats is it?

DIAMONDS TRAIL  Senior (ages 14+)      3 of 3
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 Formation

1. Both diamond and graphite are made up entirely of carbon, but are very different minerals.  Look at   
 the molecular models for diamond and graphite.  How does the molecular structure affect the minerals’  
 properties?

 Graphite’s structure is made-up of layered sheets.  The layered sheets have very weak bonds   
 between them.
 
 Diamond has short strong bonds between its atoms in three dimensions.  Those bonds give the  
 diamond its unique hardness.

2. What conditions are needed for diamond formation?  Where on the planet and at what depths do   
 diamonds form?

 Diamonds form under ancient continents at depths of approximately 90 miles, where relatively 
 low temperatures, but very high pressures (>4.5 Gpa) prevail. 

3. What is one color, other than colorless, that diamonds can be?  What causes a diamond to    
 become that color?

 Yellow – Nitrogen inclusion  Pink – Plastic deformation
 Blue – Boron inclusion   Green – Natural radiation

 Exploration

1. What are Kimberlite Indicator Minerals?  How are they useful to geologists?

 Kimberlite Indicator Minerals are colorful minerals that form under the same conditions as   
 diamonds.  They are much more abundant than diamonds.  The indicator minerals are used by   
 geologists to help them fi nd kimberlite pipes and hopefully diamonds.  Where indicator minerals  
 are found, diamonds are likely nearby.

2. What is a magnetometer?

 A magnetometer is a scientifi c tool used to measure changes in the Earth’s magnetic fi eld.

3. What exploration company was founded by Eira Thomas?

 Stornoway Diamond Corporation

4. On the wall of Exploration Tools, look at the emergency blanket.  How does a thin foil blanket provide   
 someone with heat?

 The foil emergency blanket heats someone by using their own body heat.  The blanket refl ects the  
 body heat back, preventing heat loss and keeping warmth.

DIAMONDS TRAIL    ANSWER KEY Senior (ages 14+)       1 of 3
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 Mining and Ore Processing

 Properties

1. Describe one method of diamond mining.

 Placer Mining – Samples from placer (secondary) deposits are taken and then screened and   
 separated to extract diamonds.

 Open-pit – Rock is extracted from a surface opening or burrow.  In large-scale mines, benches of  
 rock are made along the outside of the pit, allowing trucks to drive in and out. This method is used  
 when the deposit is close to surface or it is unstable.

 Underground Mining – A network of tunnels is made underground in order to directly reach an   
 ore-body that is too deep for open-pit mining.

 Marine Mining – Marine mining exploits alluvial deposits on or under the sea.  To remove rock,   
 drills cut the seabed.  These materials are then sucked-up out of the sea.

 Artisanal Mining – also known as small-scale mining.  People dig and sift through deposits by   
 hand, with sieves, or shovels.  Diamonds are separated from sediment based on weight.

2. List the steps in diamond processing.

 1. Crushing and Scrubbing  2. Grinding
 3. Diamond Separation   4. Diamond Recovery

3. On the Canada’s Diamond Mines touchscreen, fi nd Canada’s oldest diamond mine.  What are the names  
 of its two open pits?

 Ekati Diamond Mine - Panda and Koala pits

4. On the World Diamond Mines touchscreen, fi nd the name of the mine where nearly all the world’s pink   
 diamonds come from.

 Argyle Diamond Mine, Australia

1. On the Refraction panel, there is a picture of a lemon slice in a glass of water.  Why does it look like the  
 lemon slice is bent?

 Light travels at different speeds depending on the medium it must travel through.  In water, it   
 travels slower than in air.  This causes the light to bend, and tricks your eye into thinking the lemon  
 slice is broken.

DIAMONDS TRAIL    ANSWER KEY Senior (ages 14+)       2 of 3
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 The Gem

2. What is a ‘heat sink’?  What would be an advantage and a disadvantage of using diamonds for heat   
 sinks?

 A heat sink absorbs and dissipates heat from an object such as a computer or engine.
 Diamonds have a very high thermal conductivity and make great heat sinks, but at present, their  
 use is too expensive for commercial applications.

3. What kind of scale is the Moh’s hardness scale; linear or exponential?  Draw a quick graph showing how  
 this scale increases from number to number.

 Exponential

1. What is a ‘carat’?  Why are the sizing rulers inaccurate in measuring carat size?

 Carat is the unit of measurement used to size diamonds.  One carat equals 0.2 grams.  
 Sizing rulers give an approximation of carat size by measuring the dimension of a mounted stone’s  

 top. True carat size can only be determined 
by weighing the stone itself. 

2. At what point does a yellow diamond become a  
 ‘fancy’ yellow?

 A “fancy” yellow diamond has color    
 saturation that exceeds the z color grading. 

3. What is inscribed on the girdle of Canadian   
 diamonds?

 A serial number, the maple leaf, and the   
 diamond’s brand if applicable

4. Find the name of the largest faceted diamond in  
 the world.  How many carats is it?

 The Golden Jubilee at 545.67 carats

DIAMONDS TRAIL    ANSWER KEY Senior (ages 14+)       3 of 3
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FORMATION    30 minutes  Junior/Intermediate      

ATOMIC STRUCTURE
DESCRIPTION
Students investigate packing and bonding of atoms and 
how this affects physical properties of materials.

VOCABULARY
Atom  Graphite Diamond

MATERIALS
24 pom-pom craft balls
Cardboard tray large enough to hold up to 10 pom-pom 
craft balls
24 Styrofoam craft balls
46 Toothpicks

INTRODUCTION (LENGTH:  5 MINUTES)
Everything around us is made up of atoms: concrete, 
metal, glass, water – even air. The atoms are too small for 
us to see without a very powerful microscope. How the 
atoms are arranged is very important since it affects the 
kind of material the atoms make. 

ACTIVITY (LENGTH: 20 MINUTES)
I Packing
Ask students to investigate how many different ways they 
can stack the pom-pom craft balls onto the cardboard tray. 
Prompt them to try different positions in each layer, stagger 
the balls, or align them vertically. What are the differences 
between each arrangement? How many balls on the 
bottom layer? How much space does the pile take up?

II Bonding
1.  Join 4 Styrofoam balls into a line using one toothpick   
 between each ball. 
2.  Make 2 more lines of balls the same way. 
3.  Join the 3 lines of balls together using toothpicks to   
 make a fl at sheet of 12 balls. 
4.  Make another fl at sheet with the remaining 12 balls.
5.  Stack the sheets on top of each other. What happens   
 when you push gently on the top sheet?
6.  Use toothpicks to join the two sheets together, one   
 on top of the other. What happens now when you push  
 gently on the top sheet?

DISCUSSION (LENGTH:  5 MINUTES)
Have students observe that with the same number and 
type of Styrofoam balls, how the balls were joined together 
changed the physical properties. Without toothpicks 
between the layers, the sheets could slide over each other. 
With toothpicks bonding the layers, it became a rigid solid. 

In the students’ model, there were 4 balls next to each 
other. Carbon atoms like to be arranged with 6 atoms 
joined to each other, in a shape like a ring. When carbon 
forms graphite, the atoms are joined together in sheets, 
like the fi rst model. The sheets are able to move easily over 
each other, which gives graphite a soft, slippery feel and 
makes it useful for things like pencils. When carbon forms 
diamond, the sheets are also joined together. This makes 
diamond a very hard material, and very different to graphite 
although they both only contain carbon atoms. 
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KIMBERLITE EXPLOSION
DESCRIPTION
Students simulate a kimberlite eruption using baking soda 
and vinegar, with glitter added to represent diamonds and 
garnets.

VOCABULARY
Mantle  Magma  Lava
Volcano  Igneous rock Kimberlite
Gas  Pressure Temperature
Diamond Graphite Eruption

MATERIALS
Film canister or small plastic tub with lid
Baking soda
Vinegar
Red and silver glitter

INTRODUCTION (LENGTH:  5 MINUTES)
Diamonds are formed about 90 miles below the Earth’s 
surface, in the layer called the mantle. Here the pressure 
and temperature are just right for carbon to exist as 
diamonds instead of graphite. The temperature is between 
1650°F and 2200°F and the pressure is above 4.5 GPa 
(giga pascals = measure of pressure). Diamonds are mined 
at the Earth’s surface; the deepest diamond mine is only 
about 1.25 miles. How did the diamonds rise up to the 
surface? Ask students who has made a model volcano 
with baking soda and vinegar? We are going to investigate 
how a volcano might bring diamonds to the surface where 
we can fi nd them. 

ACTIVITY (LENGTH: 15 MINUTES)
Wear safety goggles throughout this investigation. Even the small quantities used will create spills, and the container lids can fl y some 
distance. 

Test 1:
Put ¼ teaspoon of silver glitter in the bottom of the container. 
The glitter is the diamonds and the container is the volcano. 
With the lid off the container, add 1 tablespoon of baking 
soda.
Put ¼ teaspoon of red glitter on top of the baking soda. 
These are the “garnets.”
Add 2 tablespoons of vinegar.

The baking soda and vinegar react to make foam that fl ows 
smoothly over the volcano lip. The foam is frothy with many 
bubbles. The garnets are carried with it, but the diamonds 
stay in the bottom. In a volcano, the molten rock under 
the surface is called magma, and when it erupts out of the 
volcano it is called lava. 

Test 2:
Put ¼ teaspoon of diamonds (silver glitter) in the bottom of the 
volcano (container). 
With the lid off the container, add 1 tablespoon of baking soda. 
Put ¼ teaspoon of garnets (red glitter) on top of the baking soda. 
Add 2 tablespoons of vinegar and quickly put on the lid, sealing it 
completely.

The magma (foam) is trapped inside the volcano, and is releasing 
gas. Eventually the gas pressure explodes the lid upwards. The 
magma spreads rapidly over a large area, along with the garnets 
and diamonds.

Adapted from PDAC Mining Matters “Discovering Diamonds”
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DISCUSSION (LENGTH:  10 MINUTES)
Just like the silver and red glitter, diamonds can be carried to the surface very effectively in an explosive volcanic eruption. 

Ask students what makes the canister lid explode off? The gas produced as the baking soda and vinegar react is trapped in the 
container. As more gas is produced, the pressure increases until fi nally it is high enough to push off the lid. Explosive eruptions also 
occur when opening a pop bottle. With the containing pressure removed, the gas dissolved in the pop expands and is released and 
the gas bubbles rise to the surface.

There is a special type of magma called kimberlite that is formed much deeper in the mantle than most magma sources; from depths 
below 100 miles. Kimberlite contains a large volume of dissolved gases. As kimberlite forces its way upward, the gas rapidly expands, 
and the magma explodes onto the surface, just like the foam in the canister with a lid. 

As the kimberlite magma travels upward, it picks up diamonds and carries them with it. The kimberlite rises very quickly, taking about 
10 hours to travel from deep in the mantle up to the surface. If the kimberlite magma travelled any slower, the diamonds would not 
survive the journey to the surface. They would be changed into graphite as the temperature and pressure changed closer to the 
surface.

Kimberlite eruptions are the most important way that diamonds reach the Earth’s surface. When we explore for diamonds, a very 
important fi rst step is fi nding the igneous rock kimberlite on the surface. Kimberlite is named after Kimberley in South Africa where the 
fi rst diamond-bearing rocks were discovered in the late 1860s.

EXTENSION – ADVANCED

The characteristics of kimberlite rock are related to the conditions experienced during the formation 
and eruption of a kimberlite pipe. Kimberlite is quite rare, and is diffi cult to defi nitively describe and 
identify in a hand specimen. In broad terms, kimberlite has a specifi c range of mineral chemistry 
and textures; however there is great variety between samples.

Provide students with a scrambled set of the observable characteristics of kimberlite and the 
conditions of how kimberlite is formed. Have them match the two sets of sentences. 

Kimberlite characteristics
ultrabasic, similar to peridotite which is 
thought to be the composition of the mantle

highly varied mineral composition and texture

contains fragments of pre-existing mantle 
rock (xenocrysts)

contains large crystals (phenocrysts)

contains rounded structures based on rock 
fragments or large mineral grains, like stress 
fractures

contains minerals usually formed at very high 
pressures and temperatures, for example: 
diamond

How kimberlite is formed
upper mantle origin, at depths over 90 miles

magma is mix of molten rock and fragments 
of rocks and minerals

magma forces its way up through the mantle

some crystals form in situ and make up the 
kimberlite host rock

eruption process is explosive

kimberlite rises very rapidly to the surface
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KIMBERLITE PIPE

DESCRIPTION
Students create a model of a kimberlite pipe containing 
diamonds, intruding into layers of sedimentary rock. The model 
shows the surface habitat, with lake, animals and plants. 

VOCABULARY
Kimberlite

MATERIALS
Modelling clay    Beads
Clear plastic tub (e.g. large deli tub) Sand
Small jar lid (e.g. baby food jar)  Pebbles
Fish shapes cut from card   Gravel
Toy trees and animals   Twigs, moss

INTRODUCTION (LENGTH:  5 MINUTES)
Diamonds are formed about 90 miles below the Earth’s surface, 
in the layer called the mantle. They are brought to the surface 
by a volcanic eruption of the igneous rock called kimberlite. As 
the kimberlite magma forces its way to the surface and erupts, 
it usually forms a narrow pipe with a circular crater at the top. 
This crater is often eroded and fi lled with water to make a lake. 

ACTIVITY (LENGTH: 10 MINUTES)
Using the picture below as a guide, make a model of a 
kimberlite pipe. 

1.  Push some beads into modelling clay to represent diamonds. 
2.  Roll the clay into a tube long enough to reach from the   
 bottom almost to the top of the clear plastic tub, and   
 no wider than 1/4 of the tub. This is the kimberlite pipe. 
3.  Stand the kimberlite pipe in the middle of the tub. 
4.  Put a layer of pebbles in the bottom of the tub, around   
 the kimberlite pipe.
5.  Add layers of sand and gravel up to the surface,   
 covering the top of the kimberlite pipe.
6.  Place the jar lid on the surface. Add a little water and   
 some fi sh shapes to represent a lake.
7.  Landscape the area around the lake by shaping the   
 sand (e.g., a small hill or valley).
8.  Plant surface vegetation using moss twigs, and toy trees.
9.  Add toy animals to represent wildlife on the land.

DISCUSSION (LENGTH:  10 MINUTES)
Sedimentary rock layers are usually formed lying horizontally. 
In the model, the kimberlite volcanic eruption was so powerful 
it has cut through the rock layers after they were formed. The 
diamonds have been carried to the surface where it is possible 
now to mine them.

What would we have to consider if the diamonds were going to 
be mined from this kimberlite pipe? What choices would there 
be to handle the vegetation? Wildlife? Waste rock removed? 
How could we re-establish the habitats after mining?

Trees & Lake

Sand

Gravel

Pebbles

Modelling clay and beads (kimberlite pipe and diamonds)

Adapted from PDAC Mining Matters “Discovering Diamonds”
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RIVER EROSION

DESCRIPTION
Students use a stream table to investigate the 
alluvial processes of erosion, transportation, sorting 
and deposition. They experiment with how the water 
fl ow, slope and obstructions affect the processes. 
By adding coloured beads into the sand to represent 
diamonds in kimberlite, they simulate how alluvial 
diamond deposits are created.

VOCABULARY
Alluvial  Erosion  
Transportation Sorting  
Deposition Weathering
Load  Kimberlite 
Diamond

MATERIALS
Eaves trough section 
Sand
Coloured beads
Water
1 pint jug
Bucket
Mesh screen
Stopwatch
3 Wooden blocks, about a 2 inch cube. 
Measuring ruler

INTRODUCTION (LENGTH:  5 MINUTES)
Humans fi rst discovered diamonds in the 1st century 
AD in the gravel and sand of riverbeds and banks. 
Being associated with water, these are called 
“alluvial diamonds.” The fi rst main source of alluvial 
diamonds in the world was India, and later Brazil, 
which was the world’s number one producer during 
the 18th century. 

Diamonds are formed about 90 miles deep, 
below the Earth’s surface in the mantle.  They are 
brought to the surface by kimberlite magma in a 
volcanic eruption. Ask students to suggest how the 
diamonds came to be found in the gravel and sand? 
We will investigate the processes that moved the 
diamonds from the kimberlite to the gravel. 

Adapted from PDAC Mining Matters “Discovering Diamonds”
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ACTIVITY (LENGTH: 45 MINUTES)

Setting up the stream table:
1. Put one wooden block under one end of the eaves trough to tilt it. 
2. Cover the higher half of the eaves trough with a layer of sand about 1 inch deep. 
3. Smooth the sand with a fl at edge, like a ruler. 
4. Place the bucket at the bottom end of the eaves trough to collect the run-off. 
5. Put the mesh over the bucket to catch the sand.  

Investigation Part I
Safety: Clean up all water spills immediately before continuing with the investigation. 

EXPLORATION   2 of 3 60 minutes  Intermediate/Senior      

a) Test the water fl ow
1.  Fill ¼ of the jug with water. 
2.  Empty the jug at the top edge of the   
 sand, taking 5 seconds to pour out the  
 water.  
3.  Observe the patterns produced in the   
 sand. 
4.  Use the ruler to smooth the sand. 
5.  Repeat the test a number of times until  
 you see a repeating pattern that you   
 can record. 
6.  Recycle the sand caught on the mesh   
 back to the eaves trough.
7.  Record your observations as    
 descriptions and labelled diagrams on   
 the observation chart provided. 

Repeat steps 1 to 7, changing the water 
volume using ½ jug of water, ¾ jug of 
water and a full jug of water. 

Repeat steps 1 to 7, changing the 
duration to 1 second, 10 seconds. 

b)  Test the Slope 
1.  Put 2 wooden blocks under one end  
 of the eaves trough. 
2.  Fill ¼ of the jug with water. 
3.  Empty the jug at the top edge of  
 the sand, taking 5 seconds to pour  
 out the water. Direct the water so that  
 the stream hits the wooden block.  
4.  Observe the patterns produced in the  
 sand. 
5.  Use the ruler to smooth the sand. 
6.  Repeat the test a number of times  
 until you see a repeating pattern that  
 you can record. 
7.  Recycle the sand caught on the  
 mesh back to the eaves trough.
8.  Record your observations as   
 descriptions and labelled diagrams  
 on the observation chart provided. 

Repeat steps 1 to 7, with 3 wooden 
blocks under one end of the eaves 
trough.

c)  Test an Obstruction 
1.  Place one wooden block under one   
 end of the eaves trough. 
2.  Place one wooden block in the centre   
 of the sand. 
3.  Fill ¼ of the jug with water. 
4.  Empty the jug at the top edge of the   
 sand, taking 5 seconds to pour out the  
 water.  
5.  Observe the patterns produced in the   
 sand. 
6.  Use the ruler to smooth the sand. 
7.  Repeat the test a number of times until  
 you see a repeating pattern that you   
 can record. 
8.  Recycle the sand caught on the mesh   
 back to the eaves trough.
9.  Record your observations as    
 descriptions and labelled diagrams on   
 the observation chart provided. 

Investigation Part II
1.  Mix a handful of coloured beads into the sand at one point, to simulate a kimberlite pipe revealed at the surface. The coloured   
 beads represent the diamonds in the kimberlite.
2.  Place one wooden block under one end of the eaves trough. 
3.  Fill ¼ of the jug with water. 
4.  Empty the jug at the top edge of the sand, taking 5 seconds to pour out the water. Direct the water so that it just touches the   
 kimberlite pipe and the diamond. 
5.  Observe what happens to the beads and the patterns produced in the sand. 
6.  Use the ruler to smooth the sand. 
7.  Repeat the test a number of times until you see a repeating pattern that you can record. 
8.  Recycle the sand and beads caught on the mesh back to the eaves trough.
9.  Record your observations as descriptions and labelled diagrams on the observation chart provided. 
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DISCUSSION (LENGTH:  10 MINUTES)

The patterns in the sand are caused by erosion, where the water has washed away the sand, and deposition, where the water drops 
the sand it has moved. With more water volume and faster fl ow, there will be more erosion. With a steeper slope, there will be more 
erosion. An obstruction creates erosion channels around it. 

The water can also move the coloured beads, depositing them along the streams and channels the water makes. 

These alluvial processes of erosion and deposition are found in all rivers and streams. 

The fi rst diamonds found in sand and gravel had been moved there by alluvial processes. Water had eroded kimberlite pipes, 
transported the diamonds, and deposited them in the sand and gravel of riverbanks, streams and beaches. 
All types of alluvial deposits have been mined to extract the diamonds, and are still an important source today. Diamonds are mined in 
a large scale off the coast of western South Africa from offshore marine gravels.

Not only present day rivers are sources of alluvial diamonds. Over time, rivers can change course. The diamonds in deposits in these 
abandoned channels may be buried by subsequent deposition. Remote sensing or detailed ground mapping and analysis of surface 
sediments can locate these relic river channels. 

OBSERVATION CHART 

Copy and extend as needed for each test performed. 

 Eaves trough Water fl ow Describe where Describe where Sketch
 slope  erosion occurs deposition occurs
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GLACIERS

DESCRIPTION
Students perform an experiment to observe erosion 
by a block of ice, simulating a glacier. They also 
observe a demonstration showing how water 
expands when frozen.

VOCABULARY
Glacier
Erosion

MATERIALS
2 empty milk cartons
Water 
Freezer
Rigid cardboard (12 in x 12 in)
Soil
Colored beads
Sand
Pie plate
Modeling clay

INTRODUCTION (LENGTH:  10 MINUTES)
I Day 1
Show one milk carton to the students. Fill it to the 
brim with water and seal closed. Have them observe 
the shape of the carton. Place it in the freezer 
overnight. Meanwhile, also fi ll the second milk carton 
with water and freeze to make an ice block. 

II Day 2
Before the lesson, tear the cardboard carton away 
from the ice in the second milk carton (not the one 
students observed).

Extension
Place an absorbent, brittle material such as chalk, 
limestone, or brick in a jar of water. When it has 
become saturated with water, freeze the sample. 
Placing it in a plastic bag will collect any fragments 
that break. Have students observe the sample’s 
appearance before and after freezing.

ACTIVITY (LENGTH: 25 MINUTES)
I Erosion by Ice Expansion 
Have students observe the milk carton that you 
showed them before freezing. Depending on its 
physical properties, the carton may have swelled, 
changed shape, or even split. Discuss with students 
what has happened: has the amount of water 
changed? Why did the carton change? What would 
have happened if the carton was made of a brittle 
material like glass? Connect this demonstration to 

Adapted from PDAC Mining Matters “Deeper and Deeper (Manitoba edition)”
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the natural environment: when water enters cracks in rocks and then freezes, the ice can make the cracks bigger and break apart the 
rock into little pieces.

II Erosion by Ice Movement
Safety: Clean up any water spills immediately to prevent accidents caused by slipping. Wash hands after handling the soil.
1. Cover the card with a smooth layer of soil. If needed, wet the soil slightly to allow it to stick to the card. 
2. Press a small pile of beads in the soil at the centre of the piece of card to represent the top of a kimberlite pipe. 
3. Tilt the piece of card to a 30o angle. 
4. Place the block of ice at the top of the piece of card. Hold the card still, and watch carefully what happens to the ice, soil and 
beads. 
4. Place the block of ice on a layer of sand in the pie plate. Let sit for few minutes. 5. Pick up ice and scrape over a fl attened piece of 
modelling clay. Describe what happens to the ice, sand and clay.

DISCUSSION (LENGTH:  10 MINUTES)
In some parts of the world, the winters are very cold. Any water trapped in the cracks in road surfaces or in bricks and concrete in 
buildings will freeze, just like the water in the milk carton. As the water freezes, it expands and makes the crack bigger and wider and 
can cause serious damage. If the crack is under the surface of a road, when the ice melts and the water drains away, the crack is now 
much bigger and the road above collapses, making a pot-hole. 

Not very long ago in the world’s geological history, large areas of the northern hemisphere, like Canada and northern Europe were 
buried under huge sheets of ice and glaciers spread across the land. The land surface under the ice was eroded and sometimes 
scraped bare, just like the soil on the piece of card. 
Sometimes you can see scratches on rocks left by stones and gravel in the bottom of the ice that moved over them. 

As the ice moved over the kimberlite pipes, the kimberlite was eroded and the minerals pushed across the land by the glacier. When 
geologists exploring for diamonds fi nd the minerals from kimberlites, they need to know which way the ice was moving. By tracking 
the glacier movement backwards, the geologists can fi nd the kimberlite pipe. 

EXPLORATION   2 of 2 45 minutes  Junior/Intermediate      
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GEOPHYSICS

DESCRIPTION
Students are provided with the data from an airborne geophysical 
survey across a kimberlite pipe. They plot and interpret the data to 
determine the probable location of the kimberlite pipe.

VOCABULARY
Geophysics  Kimberlite Conductivity
Density   Gravity  Magnetic susceptibility
Magnetometer

MATERIALS
Either:   Or:
Colored pencils  Graphing software (capable of
Paper   contoured surfaces is optional)
Ruler

INTRODUCTION (LENGTH:  20 MINUTES)
I Magnetic Properties of Materials (10 minutes)
Have students investigate the range of physical properties in rocks and 
minerals. Samples may be from the local area, garden or landscape 
supplies; geological specimens are not essential. Appreciate the range 
and variety of density, conductivity and magnetic susceptibility. 

II Geophysical Exploration for Diamonds (10 minutes)
Geophysicists use the range of physical properties of rocks and minerals 
to explore for valuable resources. When we explore for diamonds, we 
actually look for the igneous rock kimberlite since kimberlite volcanic 
eruptions are the most important way that diamonds reach the Earth’s 
surface. Kimberlite contains more magnetic minerals (e.g. ilmenite and 
magnetite) than many other rocks and so this physical property is an 
important tool for diamond exploration.

Show the students a simple demonstration of magnetic induction. 
Connect a wire coil to an ammeter. Move a magnet in and out of the coil 
and show how an electric current is induced in the wire.  This equipment 
is the basic principle used in a magnetometer. The magnetometer 
measures total magnetic fi eld strength in the rocks below and can be 
carried by helicopter or airplane to cover a wide exploration area. 

When a kimberlite pipe erupts onto the surface, the crater is a circle, 
which is a very unusual geological structure. In magnetic surveys, 
kimberlite pipes appear as round targets or bulls-eyes in a regional 
pattern of more smoothly varying contours. Finding these circular bulls-
eyes in geophysics surveys indicates the possibility of a kimberlite pipe. 

ACTIVITY (LENGTH: 20 MINUTES)
An aeromagnetic survey has been fl own across an area near to Fort 
Million, Saskatchewan. Total magnetic fi eld data has been collected for 
10 miles along four fl ight lines, each parallel and 1 mile apart. Plot the 
data and interpret the pattern to locate potential kimberlite pipes for 
diamond mining. 

Adapted from PDAC Mining Matters “Discovering Diamonds”
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Either: Using computer graphing software
1.  Input the data recorded along each fl ight line into graphing  
 software or spreadsheet with plotting capabilities. 

2.  Produce a plot showing the data on a contoured surface,  
 with contour spacing no greater than 20 nT (nT = “nano  
 teslas” the units of measurement for a magnetic fi eld).

EXPLORATION   2 of 2 45 minutes  Senior      

Or: Using paper and pencil
1.  Draw 4 parallel lines to represent the fl ight lines. 
2.  Mark each survey point at a scale showing 1 mile intervals along  
 the fl ight lines. Your fl ight line will look like a rectangular grid. 
3.  Label each survey point with the total magnetic fi eld value   
 recorded at that point. 
4.  Look at the range of values and fi nd the maximum and minimum  
 magnetic fi eld. Divide this maximum-minimum range into at least  
 5 equal intervals, for example: 81 – 100 nT, 101 - 120 nT. 
5.  Assign a colour to each interval. On your labelled fl ight line   
 diagram, colour a small area around each data point. 
6. Draw contours that enclose data points of the same colour, and  
 separate points of different colours.  

             Distance North (miles)
 Distance East (miles) 1  2 3 4
 1 40 100 100 100
 2 60 50 110 90
 3 40 50 100 70
 4 40 140 130 60
 5 60 150 150 60
 6 40 30 50 40
 7 20 30 70 70
 8 40 70 100 90
 9 50 100 110 130
 10 80 110 120 140
 11 110 150 140 150
 

DISCUSSION (LENGTH:  5 MINUTES)
Ask students to target a region on their contour map of the survey data that may represent the location of a kimberlite pipe. There is a 
circular magnetic high in the centre of the exploration area which could indicate a kimberlite pipe. There is a linear magnetic high to the 
north-east corner of the area, but this does not show the expected characteristic round shape for a kimberlite.  

The circular anomaly deserves further investigation. Geophysics surveys never give a defi nitive answer: there is usually more than one 
possible interpretation of what geological feature would cause the pattern of data recorded. As in most resource exploration projects, 
many methods are combined. This one could be followed up with a ground survey or geological mapping. We will not know for sure if 
there are diamonds present until the very expensive and labour intensive direct bulk sampling is completed. 

Geophysical exploration methods also include seismic (natural and induced), electromagnetic, gravity, resistivity, and radioactivity, with 
most available as either ground or airborne surveys. The type of survey used is decided by the relative physical properties of the target 
mineral body and the surrounding country rock.

The principle of geophysical surveying is the same as that behind stud and cable detectors used in home maintenance and 
construction. A cable detector cannot distinguish between electric wires and metal pipes; a stud detector cannot fi nd studs in a 
thick wood panel, only in plasterboard. Geophysical methods look for contrasts in the physical properties of the upper layers in the 
Earth’s crust. Two materials very different in appearance or chemistry but with the same physical properties are indistinguishable by 
geophysical methods.

    FORT MILLION SURVEY DATA
    TOTAL MAGNETIC FIELD STRENGTH (NT)
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MAGNETISM
DESCRIPTION
Students learn that a magnet is an object that can pick up 
things, but not all things are magnetic.

VOCABULARY
Metallic and non-metallic materials Magnet
Alloys     Steel
Iron

MATERIALS
Magnets (Bar and horseshoe) Paper clips
Paper    Glass of water
Metallic and non-metallic objects (glass marble, penny, 
dime, nickel, thumbtack, plastic, cork, wood, cloth, rubber 
eraser, pencil lead) 
Large container of sand

INTRODUCTION (LENGTH:  15 MINUTES) 
Have students observe the range of objects provided and 
describe ways in which they are the same and different. 
Prompt them to consider physical properties: are they hard 
or soft? Metal or not metal? Transparent or opaque? There 
are physical properties that we can see, and others that we 
can measure, for example if the object can be picked up by 
a magnet. 

ACTIVITY (LENGTH: 15 MINUTES)
1. PICK UP
Sort a group of objects into two piles: objects you think a 
magnet will pick up and objects you think it won’t. Test your 
predictions with a magnet.

2. ATTRACTIVE POWER
Drop a paperclip in a glass of water. Will a magnet attract 
the clip through the water? Put a bar magnet in the palm of 
your hand. Hold another strong magnet at the back of your 
hand. Slowly raise your hand vertically. Does the magnet 
force keep the two magnets in place?

3. SUPER STRENGTH
Count the number of paperclips that a magnet will pick up 
at once. Now compare this to another magnet. How do their 
strengths compare?

4.  DETECTIVE WORK
Hide 20 to 30 paper clips in a container of sand. Use the 
magnet to fi nd them. 

DISCUSSION (LENGTH:   5 MINUTES)
Natural magnets are made up of an iron-rich mineral called magnetite. 

In general, non-metallic objects aren’t attracted to magnets. A magnetic fi eld can go through non-metallic materials, such as paper 
and plastic, without any apparent loss of power. But not all metallic materials are attracted to a magnet, in fact, only iron, nickel, and 
cobalt are. Some combinations of metals, called alloys, such as steel are also magnetic. Common magnets such as bar magnets and 
horseshoe magnets are usually made of steel. 

Some rocks are magnetic and others aren’t. The type of rock in which diamonds are found (kimberlites) usually contain magnetic 
minerals.  By conducting magnetic surveys in the fi eld, geologists can sometimes discover diamond deposits.
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TOOLS OF THE TRADE

DESCRIPTION
Students are introduced to the tools used by exploration geologists 
working in the fi eld.

VOCABULARY
Exploration
Geologist
Fieldwork

MATERIALS
Laminated images of exploration tools
Actual tools if possible/available

INTRODUCTION (LENGTH:  5 MINUTES)
Ask students what a geologist is and what he/she does.  A geologist 
is a scientist who studies the Earth and its processes.  An exploration 
geologist looks for rocks and minerals that could be mined.  Most 
geologists work out in nature, in remote areas far from cities, restaurants, 
stores, and hotels.  To work in these areas, they need specifi c tools. 

ACTIVITY (LENGTH: 20 MINUTES)
Show students the laminated images of exploration tools one at a time 
and have them guess what they are and what they are used for.

Sieve  Used to sift through soil samples and separate material  
   by size.
Folding shovel A compact, light shovel that can be used to dig out  
   samples, dig through snow, or make latrines (toilets).
Hand lens A small magnifying glass used to examine fi ne details of  
   rock and sediment.
Rock hammer  The hammer head is used to break rocks while the pick  
   end makes a good prying tool.
Flagging tape Used to mark off specifi c areas; trails, areas of interest,  
   or boundaries.
Gold pan Used to sift through samples in search for diamonds or  
   diamond indicator minerals.
Altimeter Measures the altitude and air pressure. Can be used to  
   predict weather.
Emergency Can be used as an emergency shelter, and can   
blanket be used as a signal.
Whisk broom Used to brush away dirt and sand to expose the rock  
   beneath.
Bear banger  A cartridge in a fl are launcher scares bears away with a  
   loud noise and bright fl ash.
Rubber boots  Keep the geologists’ feet dry when they have to walk  
   through marshes and ponds.
Compass  Used to help the geologist navigate his or her way  
   through the fi eld without getting lost.  Since they   
   often work in areas with few or no recognizable   
   landmarks, coordinates and compasses are needed to  
   get from one place to another. 
Sunglasses  Used, as everyone should, to protect eyes from 
   the sun.
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Safety goggles  Protect the geologists’ eyes, especially when they are  
   breaking rocks.
Insect repellent/
bug spray Helps keep mosquitoes away.
Notebook  Used to jot down notes and observations, and to keep 
   track of samples taken.  Some notebooks are   
   weatherproof and are much more resistant to rain than a  
   regular notebook.
Sample bag  Used to collect rock and soil samples to be examined  
   later on or sent out to a laboratory.
Sunscreen  Very necessary to protect from the sun when the   
   geologists spend long hours outside.
Geology vest  Contains several pockets, allowing geologists to carry all 
   the tools they need to do their work. The refl ective tape  
   and bright color of the vest helps the geologist stand out  
   for hunters or anyone else they might encounter.

DISCUSSION (LENGTH:   5 MINUTES)
Geologists use a wide variety of tools while on the fi eld. Some are tailored 
to specifi c work that needs to be undertaken while others ensure the 
comfort, safety and livelihood of the geologists that fi nd themselves far 
from any populated centres. Doing exploration work is demanding, but 
very rewarding for someone who enjoys nature and likes treasure hunts. 

Ask students if they would enjoy such work and what creature comforts 
they would take along with them on the fi eld. 

EXPLORATION   2 of 2 30 minutes  Junior      
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MINING & ORE PROCESSING 1 of 2 60 minutes  Junior/Intermediate/Senior     

OPEN-PIT

DESCRIPTION
Students will build an open-pit mine and learn how ore is extracted 
from shallow ore bodies.

VOCABULARY
Open-pit Overburden
Benches Slope
Truck route

MATERIALS
Pictures of diamond open pit mines attached
Mixture of sand and pebbles
Water
Carving tools (scoops, spoons, spatulas, plastic knives)
Ruler
Large plastic or wooden boxes
Small toy dump trucks and scoops
Large buckets/pails (ore buckets)

INTRODUCTION (LENGTH:  15 MINUTES)
Look at the pictures of the diamond open-pit mines. 

Under what circumstances are open-pits used? Ask the students what 
they notice about the structure of these open-pit mines. Discuss the 
function of the benches or stepped sides of the pit. 

Discuss the width to height ratio of the open-pit structures. What 
would happen if the pit was deep and narrow? Explain that an open 
pit mine has to be wider than its depth to maintain a safe structure.
What equipment is used in the open-pit mine? How does the size of 
this equipment compare to the equipment used in an underground 
mine?

ACTIVITY (LENGTH: 30 MINUTES)
Divide the class into groups of 3 or 4 students. Each group will build 
a model of an open-pit mine. The goal is to build an open pit mine as 
deep as possible within the constraints of the box width.

1. Fill a large box approximately half full with the sand-pebble mixture. 
2. Add some water and mix it in to make a mixture that holds together  
 and can be shaped. Spread the mixture fl at and pack it down. 
3. Using a variety of tools, begin to carve out the open pit mine. 
4. Create the benches on the sides. Use a ruler to measure and build  
 benches of uniform height and width. Remember to make some  
 wider benches to be used for truck routes.
5. Discard the material dug out from the mine into the ore buckets.
6. Dig as deep into the mine as you can before the sides get too   
 steep.
7. Use the wider benches to create a truck route from the top of the  
 mine to the bottom. Use the toy trucks to determine the sizes of the  
 truck routes (must be wide enough for two truck lanes).

Courtesy of Gem Diamonds

Courtesy of Diavik Diamond Mines Inc.
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MINING & ORE PROCESSING 2 of 2 60 minutes  Junior/Intermediate/Senior     

Courtesy of Diavik Diamond Mines Inc.

Courtesy of BHP Billiton

DISCUSSION (LENGTH:  15 MINUTES)
What were the challenges involved in creating the open pit mines? 

How much time did it take to dig out the mine, build the benches and 
truck routes? 

Discuss how much time it would have taken you to do this using the 
toy trucks and shovels (i.e., when the scale of the equipment used is 
proportional to the mine).

Discuss the importance of large equipment to increase the effi ciency 
of the open-pit mining process. What are the challenges of operating 
such large equipment?
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MINING AND PROCESSING    1 of 2 60 minutes  Intermediate/Senior     

HEAVY MINERAL

DESCRIPTION
Students will determine the mass, volume, density, and specifi c gravity 
of different materials and compare them to the properties of diamond. 
They will learn how diamond’s specifi c gravity is used in its recovery.

VOCABULARY
Mass  Volume
Density  Specifi c Gravity

MATERIALS
Dishwashing sponge
Bar of soap
Graduated cylinder (milliliter intervals)
Water
String
Scale
Calculator
Quartz rock
Granite rock
“Mystery” materials brought in by students

INTRODUCTION (LENGTH:  20 MINUTES)
Review the concepts of mass and volume. Weighing a material, 
determines its mass. The space that a material occupies, determines 
its volume. 

Density is the ratio between the mass and the volume of a material. 
Density, amount of a substance contained within a specifi c area

Density (g/cm3) = Mass (g) / Volume (cm3)

If two rocks are the same size, but one is much heavier than the other, 
the heavier rock has a greater density. 

Show the students the dishwashing sponge and the bar of soap. 
While the two materials are approximately the same size, their weights 
are much different. 

Some minerals such as diamonds are also heavier than others of 
the same size. Geologists use a property called specifi c gravity to 
determine whether a mineral is heavier than another. 

Specifi c gravity is the number of times a mineral is as heavy as an 
equal volume of water. For example, diamond has a specifi c gravity of  
3.52. This means that one cubic inch of diamond is 3.52 times heavier 
than one cubic inch of water. 

Specifi c Gravity = mass (of mineral) in air / mass in air – mass in water

Density and Specifi c gravity are used to separate diamonds from other 
materials. A diamond is much heavier than water and much heavier 
than rocks the same size. By adding water to the crushed rock that 
contains diamonds and spinning the mixture around, diamonds can be 
extracted. 
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ACTIVITY (LENGTH: 20 MINUTES)
  Step 1: Mass
  Use the scale to weigh each material to the nearest gram (quartz, granite, “mystery” materials. 
  Record the weights on the worksheet. 

  Step 2: Volume
  Fill a graduated cylinder approximately half full (deep enough to submerge the material) and record the number of milliliters of   
  water in the cylinder.
  Tie a string to the fi rst material and completely submerge it in the cylinder.
  Read the new water level in the cylinder. The difference between this measurement and the original one equals the volume of   
  space occupied by the material that was added to the cylinder. 
  Repeat for each material.
  On the worksheet, record the number of cubic centimetres of volume occupied by each material (1 milliliter = 1 cubic    
  centimeter).

  Step 3: Density
  Calculate the density of each material and record it on the worksheet:

  Density (g/cm3) = mass (g) / volume (cm3)

  Step 4: Specifi c Gravity
  The information recorded in Step 1 is the mass of each material in air.
  Weigh the cylinder with the water in it and record this measurement on the worksheet. 
  Place each material in the water-fi lled cylinder and weigh its mass. Subtract the mass of the water-fi lled cylinder from this   
  measurement to get the mass of the material in water. 
  Calculate the specifi c gravity of each material and record it on the worksheet:

  Specifi c Gravity = mass (of mineral) in air / mass in air – mass in water

DISCUSSION (LENGTH: 20 MINUTES)
  Which material had the highest density? Specifi c gravity? How do the specifi c gravity of these materials compare to that of   
  diamond? 

  Specifi c Gravity (SG), or the relative density of a gem material, is important to gemologists in identifying an unknown    
  specimen, and to jewelers and jewelry lovers in matching the setting size to the gem weight. The range in specifi c gravity for   
  gemstones extends from slightly above 1 to nearly 7. The specifi c gravity of diamond is 3.52. 

  The SG of a substance is dependent in part on the atomic weights of its constituent elements, and in part, on the    
  compactness of the structure formed by these elements. Diamond for example, with its light but compact arrangement of   
  carbon atoms has a higher SG than quartz, which consists of heavier , but less densely packed atoms of silicon and oxygen. 

  The density of diamond ranges between 3.15 and 3.53 g/cm3, but the density of pure diamond is always very close to 
  3.52 g/cm3.  Specifc gravity is always numerically the same as density as the density on grams per cubic centimeter of water   
  is very close to 1g/cm3. 

MINING AND PROCESSING    1 of 2 60 minutes  Intermediate/Senior     
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PROPERTIES     1 of 2 40 minutes  Junior/Intermediate/Senior     

HARDNESS

DESCRIPTION
Students are introduced to he hardness of different 
materials. 

VOCABULARY
Rock
Mineral
Hardness

MATERIALS
Steel nail
Penny
Glass plate
Samples of quartz, feldspar, calcite,
Unknown mineral samples

INTRODUCTION (LENGTH:  10 MINUTES)
Hardness is the resistance of a substance to scratching by 
another material. While a number of hardness scales exist, 
the most commonly used is the Mohs’ scale that ranks, 
from 1 to 10, the hardness of common minerals relative to 
one another. 

 MINERAL HARDNESS
  Talc   1
  Gypsum  2
  Calcite   3
  Fluorite   4
  Apatite   5
  Orthoclase (feldspar) 6
  Quartz   7
  Topaz   8
  Corundum   9
  Diamond  10

A number of household objects have a hardness similar to 
those on the scale and are readily available:
 
 COMMON SUBSTANCE HARDNESS
  fi ngernail   2
  copper penny   3
  glass plate (window glass) 5.5
  steel fi le (chain saw fi le)  6.5
  quartz    7

ACTIVITY (LENGTH:  30 MINUTES)
Divide the students into groups of 3-4 students. And give 
each group a steel nail, a copper penny, a glass plate as 
well as one piece each of quartz, feldspar (microcline), 
calcite,  and two unknowns.  
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PROPERTIES     2 of 2 40 minutes  Junior/Intermediate/Senior     

Ask the students to scratch the known samples with the 
penny, glass plate, their fi ngernails and so on until they 
determine that the hardness of quartz, calcite, and feldspar 
are indeed, respectively, 7, 3, and 5. You may wish to 
demonstrate an appropriate scratching technique for the 
entire class prior to starting. 

Once the known minerals have had their hardness 
determined the students can proceed to test the unknowns. 

For younger grades, tell them that if they can scratch a 
mineral with their nail, it is soft; if a penny scratches it, 
the mineral is of medium hardness, whereas a steel nail 
indicates a hard mineral. 

DISCUSSION (LENGTH: 10  MINUTES)
  The Mohs Hardness Scale is a linear scale and doesn’t show how hard a 10 is compared to a 9. The absolute hardness of   
  these minerals actually increases exponentially. Diamond is four times harder than corundum.
  Because diamonds are so hard, they are used in all sorts of industrial applications, such as abrasives, cutters, and in wear-  
  resistant parts.

  Ask students to test other household items for hardness and make a chart of their fi ndings. Test things such as tin cans,   
  aluminum cookware, formica counter tops, ceramics, wooden surfaces and so on. Why are some household items “destined”  
  to become damaged?
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REFRACTION
DESCRIPTION
Students will investigate the refraction properties of gelatin and 
discover that as the light travels through the gelatin, its speed and 
wavelength change causing it to bend.

VOCABULARY
Refraction Refractive index  Incident angle

MATERIALS
Per student lab group:
Wax paper sheet
graph paper (1/4 inch ruled with blue ink)
protractor
Laser pointer
binder clip big enough to grip the laser pointer and hold down the 
“on” switch.
To prepare Gelatin for distribution to lab groups:
2 packages of Knox® gelatin (four 7 ounce envelopes per pack)
dessert gelatin with sugar (like Jell-O®) in red (strawberry) and yellow 
(pineapple).
3 brownie pans (8 x 8 x 2 inches)
Cooking spray
Large mixing bowl

Gelatin Preparation (2.5 hours)
Students should not eat the gelatin. This recipe will result in fi rm gelatin.

Prepare three pans of gelatin (red, yellow, and clear):
(For the colored gelatin)
Spray the bottom of each pan with cooking spray (like Pam®). This 
will allow you to remove the fi rm gelatin in one step.
Bring 6 cups of water to a boil.
For each color, use 2 envelopes (7 grams each) of Knox! plain gelatin 
and the entire contents of the dessert gelatin package. Combine 2 
cups boiling water and the dry ingredients in a mixing bowl. 
Stir gently for at least 3 minutes. Once all the dry ingredients have 
dissolved, pour into one of the brownie pans. The pan should be 3/4 
inch full of liquid.
(For the clear gelatin)
combine 4 envelopes (7 grams each) of Knox® gelatin + 2 cups of 
boiling
water in a mixing bowl. Gently stir for at least 3 minutes. Lumps of 
gelatin will slowly dissolve – just keep stirring. 
Pour into the last brownie pan.

Chill the gelatin for about 2 hours in a refrigerator. After about 1.5 
hours, the gelatin is very fi rm.
Place each pan in hot water to loosen up the gelatin. Set out a sheet 
of wax paper nearby.
Flip the pan over onto the wax paper to free the gelatin.
Using a pizza cutter or long sharp knife, slice the gelatin into 2 inch 
squares with straight smooth sides. 
The gelatin will be easiest for students to work with while it is cold or 
cool. Students should be able to comfortably work with the gelatin for 
at least 45 minutes.
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INTRODUCTION (LENGTH:  10 MINUTES)
  Brainstorm the properties of gelatin desserts and list the different properties that they offer. Zooming in on refraction, ask   
  students what they think happens to the light when it enters a new medium, like glass, water, plastic, or gelatin.

ACTIVITY (LENGTH:  20 MINUTES)
  Assemble students into lab groups of two or three. Distribute the three gelatin samples and materials to each group. 

  Remind students of basic lab safety rules: Don’t taste anything, even if it looks edible.

  Place each gelatin sample on a piece of graph paper and select an incident angle for the laser beam to enter each gelatin   
  square (the incident angle needs to remain constant between the gelatin samples). 

  With the protractor, measure the laser beam’s angle of refraction inside of the gelatin squares and compare the result between  
  samples.

  Change the angle of incidence and observe what happens to the refraction angle.

DISCUSSION (LENGTH: 10 MINUTES)
  Which gelatin sample has the highest index of refraction?

  As the angle of incidence changes, what happens to the refraction angle?
  The refraction angle increases and decreases with the incident angle. The refraction angle is less than the incident angle.

  How did irregularities in the gelatin surface affect the laser beam? 
  A bump or bubble hole on the gelatin surface acts like a tiny lens that refracts the incident beam at odd angles.

  Light travels in straight lines called rays at 186,000 mps or 3000,000 km/sec. When light passes through a medium at an   
  angle, it slows down. The light waves slow down one by one, bending the light. This is called refraction.

  As light enters a diamond it is signifi cantly slowed down and bends dramatically. This is what makes diamonds so brilliant and  
  creates its sparkle. 

PROPERTIES     2 of 2 40 minutes  Intermediate/Senior     
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THE GEM      30 minutes  Junior    

BALANCING ACT
DESCRIPTION
Students measure the weight of different object using a self-
determined unit of measurement.

VOCABULARY
Scale
Balance
Carat

MATERIALS
Balance scales
Several small items of uniform weight (e.g. pennies, nails, carob 
seeds, dried peas etc. )
Objects to weigh (e.g. small toys, pencils, erasers, etc.)
Digital scale (optional) 
Paper

INTRODUCTION (LENGTH:  5 MINUTES)
The weight of a diamond is measured in carats. The word “carat” 
comes from the Greek kerátion, “ fruit of the carob”. Because carob 
seeds are uniform in weight, the weight of diamonds and other 
gemstones were standardized to that of a carob  seed (0.007 ounces 
or 0.2 grams).  

ACTIVITY (LENGTH: 20 MINUTES)
Divide  students up in groups of  3 or 4 and have them select their 
unit of measurement (pennies, dried peas etc.)

Provide each team with several objects to weigh and a sheet of 
paper to record their fi ndings.

Optional
For older students, compare the results of the balance scale to that 
of a digital scale.  
(e.g. Does the dinosaur toy weigh the same as 13 pennies? Do all 
pennies weigh the exact same thing?)

DISCUSSION (LENGTH:   5 MINUTES)
Review the students’ experience using the balance scales. Was it 
diffi cult to decide when the scales were level?  Were some objects 
harder to measure than others?
Are balance scales as precise as digital scales? 

Diamonds are no longer weighed against carob seeds, but rather 
using very accurate electronic micro-balances that captures the 
weight to the fi fth decimal place.
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THE GEM      30 minutes  Intermediate/Senior   

MAPPING IMPERFECTIONS
DESCRIPTION
Students look at coins under a microscope to observe all the 
imperfections that cannot be seen with the naked eye.  They 
then draw an enlarged version of the coin and map out the 
location of all the imperfections they see.

VOCABULARY
Imperfection  Inclusion
Blemish   Clarity

MATERIALS
Microscopes
Coins
Paper (graph or regular)
Pencils 

INTRODUCTION (LENGTH:  5 MINUTES)
The value of a diamond is measured according to its 4 C’s: 
Carat, Color, Cut, and Clarity.  Clarity refers to the ability of 
light to travel through the diamond without being obstructed 
by inclusions or imperfections that can be found within the 
gem.  

These imperfections cannot always be seen by the naked 
eye, and must be put under magnifi cation to become visible.

An inclusion is internal, like a crystal or air bubble trapped 
inside the diamond.  An imperfection is external like a scratch 
or crack found on the surface of the stone.

ACTIVITY (LENGTH: 20 MINUTES)
Distribute a coin to each student.  Ask them to draw a large-
scale copy of their coin on a piece of paper.

Ask the students to look at their coin and mark all the 
external imperfections they can see on their drawing.

Have students place the coins under a microscope and draw 
all of the new markings they see on their drawing.

DISCUSSION (LENGTH:   5 MINUTES)
Ask the students to look at their fi nal drawing of the coin.  
Are there more imperfections than they expected to see? 
What new markings were revealed as the magnifi cation was 
increased?

Diamonds are seldom perfect. They often carry impurities in 
their crystals or show cracks and abrasions. The greater the 
number of imperfections in a diamond, the less valuable it is. 

Diamonds are graded using the GIA diamond clarity 
scale. Most of the imperfections can only be seen at 10X 
magnifi cation.  The scale encompasses 11 different grades, 
with the best being Flawless, although diamonds that fall in 
this category are extremely rare.

No inclusions or blemishes of any 
kind under 10X magnifi cation./No 

inclusions under 10X magnifi cation, 
but may have some minor blemishes.

GIA DIAMONDS CLARITY GRADING

Some minute inclusions that are 
very diffi cult to see under 

10X magnifi cation.

Some minute inclusions that are 
somewhat diffi cult to see under 

10X magnifi cation. 

Inclusions that are noticeable 
under 10X magnifi cation.

Inclusions that are obvious under 
10X magnifi cation.
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Help the geologist get ready to go work in the fi eld.  
Circle the items you think he will need to do his work.

EXPLORATION GEOLOGIST TOOLS      Primary (ages 4-10) 
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Diamonds Crossword Puzzle (ages 14+)

 1

 2

 3  4  5

 6  7

 8  9

 10

 11

 12

 13

 14  15

ACROSS
1

 
The color of diamonds that have been
subjected to nuclear radiation

2
 
Molten rock found beneath the Earth’s
surface

3 The hardest mineral on the planet
7

 
The unit of measurement used for the
weight of a diamond

10
 
A natural process that wears down rock
through wind, water, or other forces

11
 
The continent where most of the world’s
pink diamonds come from

12
 
The study of the Earth and its physical
properties; a combination of geology and
physics

13
 
A mineral made up of carbon that is used in
pencils

 

DOWN
1

 
A diamond indicator mineral that is also the
birthstone for the month of January

4
 
Type of sediment or soil deposit that was
formed by the flow of water or rivers

5
 
The chemical element that makes up
diamonds

6
 
A less expensive stone that looks like a
diamond, for example cubic zirconia

8 The most common shape of rough diamonds
9

 
The bending of light, caused by its change in
speed as it goes from one material to another

DIAMONDS CROSSWORD PUZZLE       Senior 

14  Inner Earth between the crust and the core
15  Something that is not made by nature, but
 rather by man
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QUESTION:

TRUE OR FALSE

All diamonds are clear. 

ANSWER:

False

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:

TRUE OR FALSE

Light bends when it enters a diamond.

ANSWER:

True

QUESTION:

A bear-banger is;
 a. A weapon 
 b. A bird
 c. A special kind of hammer
 d. A tool used to scare away bears

ANSWER:

d. A tool used to scare away bears

TRUE OR FALSE

Graphite is one of the softest 
mineral on the planet. 

True

Name two of the 4 C’s?
  Carat Clarity

 Color Cut

What continent do most of the world’s 
pink diamonds come from?

 a. Australia b. Africa
 b. Antartica d. Asia

a. Australia

DIAMONDS POST-VISIT QUIZ     Junior      1 of 2
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QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

a. Grey

QUESTION:
ANSWER:

Red
Blue

Green

The word ‘carat’ comes from:
 a. Carrots b. Carbon
 c. Carob seeds d. Nothing, it was made up

c. Carob seeds

Which exploration tool is used to help the 
geologist get a closer look at rocks?

 a. Broom  b. Hand lens
 c. Sieve  d. Safety Goggles

Which is NOT a color of indicator 
minerals?

 a. Red  b. Black
 c. Green  d. Blue

TRUE OR FALSE

Diamonds are used to make drills to 
cut through rock.

What color is graphite?
 a. Grey  b. Purple
 c. Orange  d. Green

Name the three colors you can see when 
looking in the ASET tester.

True

d. Blue

b. Hand lens

DIAMONDS POST-VISIT QUIZ     Junior      2 of 2
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QUESTION:

TRUE OR FALSE

Graphite is the softest 
mineral on the planet. 

ANSWER:

False

QUESTION:

Which option is not one of the 4 C’s?
 a. Carat   b. Cost
 c. Color   d. Cut

ANSWER:

b - Cost

QUESTION:
ANSWER:

QUESTION:

Which indicator mineral has been 
found on the moon?

 a. Garnet  b. Ilmenite
 c. Olivine  d. Chromite 

ANSWER:

c. Olivine

QUESTION:

TRUE OR FALSE

A synthetic diamond is a man-made 
diamond.

ANSWER:

True

QUESTION:

A bear-banger is;
 a. A weapon 
 b. A bird
 c. A special kind of hammer
 d. A tool used to scare away bears

ANSWER:

d. A tool used to scare away bears

Diamond is the hardest mineral on the 
planet.  What is its hardness according 

to the Mohs’ scale of hardness? 
10
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QUESTION:
ANSWER:

QUESTION:

What continent do most of the world’s 
pink diamonds come from?

 a. Australia b. Africa
 b. Antartica d. Asia

ANSWER:

a. Australia

QUESTION:

Finding diamonds in the northern hemisphere is 
diffi cult because:

 a. It’s cold 
 b. Kimberlite pipes have been eroded by glaciers
 c. There are no diamonds 
 d. The diamonds look different

ANSWER:

b. Kimberlite pipes have been eroded 
by glaciers

QUESTION:

Which famous geologist is profi led in the 
Exploration section?

 a. Chuck Fipke b. Raymond Thorsteinsson
 c. Luna Leopold d. Eira Thomas

ANSWER:

d. Eira Thomas

QUESTION:

Which of the 4 C’s does the ASET tester 
measure?

ANSWER:

Cut

QUESTION:

TRUE OR FALSE

All of Canada’s diamond mines are in the 
Northwest Territories.

ANSWER:

False, Canada’s newest diamond mine 
is in Northern Ontario.

The word ‘carat’ comes from:
 a. Carrots b. Carbon
 c. Carob seeds d. Nothing, it was made up

c. Carob seeds
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QUESTION:

TRUE OR FALSE

Graphite is the softest 
mineral on the planet. 

ANSWER:

False, its hardness ranges 
between 1 and 2

QUESTION:

What are the 4 C’s? 
ANSWER:

 1 - Cut  3 - Carat  

 2 - Clarity 4 - Color

QUESTION:

TRUE OR FALSE

The Golden Jubilee diamond is yellow.

ANSWER:

 True

QUESTION:

Which indicator mineral has been 
found on the moon?

 a. Garnet  b. Ilmenite
 c. Olivine  d. Chromite 

ANSWER:

c. Olivine

QUESTION:

TRUE OR FALSE

A synthetic diamond is a man-made 
diamond.

ANSWER:

True

QUESTION:

A bear-banger is;
 a. A weapon 
 b. A bird
 c. A special kind of hammer
 d. A tool used to scare away bears

ANSWER:

d. A tool used to scare away bears
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QUESTION:

Diamond is the hardest mineral on the 
planet.  What is its hardness according 

to the Mohs’ scale of hardness? 

ANSWER:

10

QUESTION:

What continent do most of the world’s 
pink diamonds come from?

 a. Australia b. Africa
 b. Antartica d. Asia

ANSWER:

a. Australia

QUESTION:
Finding diamonds in the northern hemisphere is 

diffi cult because:
 a. It’s cold 
 b. Kimberlite pipes have been eroded by glaciers
 c. There are no diamonds 
 d. The diamonds look different

ANSWER:

b. Kimberlite pipes have been eroded 
by glaciers

QUESTION:

Which famous geologist is profi led in the 
Exploration section?

 a. Chuck Fipke b. Raymond Thorsteinsson
 c. Luna Leopold d. Eira Thomas

ANSWER:

d. Eira Thomas

QUESTION:

Which of the 4 C’s does the ASET tester 
measure?

ANSWER:

Cut

QUESTION:

What colors a diamond blue?
 a. Natural radiation b. Lack of Oxygen
 c. Boron impurity d. Nitrogen impurity 

ANSWER:

c. Boron impurity
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American Gem Society
8881 W. Sahara Avenue
Las Vegas NV
89117
Toll-free 1-866-805-6500

American Institute of Diamond Cutting
1287 E. Newport Center #202
Deerfi eld Beach, FL
33442
Phone  1-800-831-8470  

American Museum of Natural History
The Nature of Diamonds exhibit
Central Park West and 79th Street
New York, NY
10024-5192

Crater of Diamonds State Park
209 State Park Road 
Murfreesboro, AR
71958
Phone  (870) 285-3113

Gemological Institute of America (GIA)
World Headquarters
The Robert Mouawad Campus
5345 Armada Drive
Carlsbad, CA
92008
Phone  1-800-421-7250

Geological Survey of Canada/Natural 
Resources Canada
580 Booth
Ottawa, ON  
K1A 0E8
Phone   613-995-0947

Ministry of Northern Development and 
Mines – Mines and Minerals Division
Willet Green Miller Centre
Level B-6, 933 Ramsey Lake Road
Sudbury, ON 
P3E 6B5
Phone  705-670-5755
Toll-free 1-888-415-9845

Natural Color Diamond Association
576 Fifth Avenue, Suite 1100
New York, NY
10036
Phone  212-644-9747

RESOURCES               

Prospectors and Developers 
Association of Canada Mining Matters
135 King Street East
Toronto, ON
M5C 1G6
Phone  416-863-6463
http:www.pdac.ca/miningmatters/

Society for Mining, Metallurgy, and 
Exploration
8307 Shaffer Parkway
Littleton, Colorado
80127-4102
Toll free  1-800-763-3132

United States Geological Survey
USGS National Center
12201 Sunrise Valley Drive
Reston, VA
20192
Phone  703-648-4000

PUBLICATIONS

Prospectors and Developers Association 
of Canada Mining Matters 
Discovering Diamonds - curriculum 
resource kit for senior school

Prospectors and Developers Association 
of Canada Mining Matters 
Deeper and Deeper - curriculum resource 
kit for junior school 

Harlow, George. The Nature of 
Diamonds. New York: Cambridge 
University Press, 1998.

Meredith, Gayla. Canada’s Northern 
Diamonds… from rocks to riches. 
Northern Ink, 2004. 

Rickard, Graham. Spotlight on 
Diamonds. Florida: Rourke Enterprises 
Inc., 1988.

Splendid Stones: Unlock a treasure chest 
of dazzling beauty. National Geographic 
Video, 1992. 


