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Geology of Nunavut 
 

Did the universe begin 

with a bang?

When you are out on the land gazing at the millions of stars and  
galaxies in the night sky, do you ever wonder how the universe began?  

Scientists have a theory. About 15 billion years ago, they believe it 
started suddenly with an event called the Big Bang. Under extreme heat, 
all the matter and energy in the universe spread out to create Space. 

As the universe cooled and expanded quickly, particles of atoms formed 
hydrogen and helium. Those atoms formed stars in the sky, which then 
created planets, including our own, Earth. 
 
Inuit tradition 
According to Inuit culture, there was only water when the world began. 
However, following Earth's creation, rocks came down from the sky. Land 
was created!  

Humans and animals lived together in harmony – taking on each other’s 
forms and shapes. Words were created and spoken, and it is said    
  the words contained very powerful magic. 

Studying geology helps us understand what the Earth is made of, and how  
rocks are formed. People who study the Earth are called Geologists or 
Geoscientists. 

The Arctic is so large that Geoscientists divided Nunavut and the Northwest  
Territories into nine regions, known as "geological provinces". Each  
province represents a distinct era of history and geology, and many rocks 
and minerals. 

For thousands of years, Inuit used iron, copper and carving stones to 
make tools for hunting and fishing. Today, many different rocks and  
minerals are important to Nunavut’s economy.  

Soapstone (carving stone) is famous because Inuit artists carve sculptures 
that are sold around the world. Diamonds, gold, copper, lead, zinc, iron 
and sapphire have been mined in Nunavut, along with other minerals and 
metals. 

What time is it in Geology-land? 
In geological terms, the age of rocks tells us how the Earth has changed 
over billions of years. For example, some rocks that formed in the past 
could not form today. And it can take thousands or millions of years for  
certain geological features, such as “hoodoos” (p. 17), to form. 

We have different ways to “tell time” in geology, such as how different 
rocks form together over time. Fossils help us to date sedimentary rocks 
so that we have a detailed history of the Earth. Scientific methods 
called “isotopic techniques” tell us the age of igneous and metamorphic 
rocks – give or take a million years! 
Geoscientists and students are always learning about geological  
processes and the vast amount of time that was involved to form  
the Earth itself and its rocks.

The Inuit call it Beautiful Rock. 
This colored marble on  
Baffin Island is glacially polished 
and banded.  
 
Ilkoo Anguikjuak, of Clyde River, 
spent his childhood at his family's 
camp near the Sam Ford Fiord. 

2

What is Geology Book_1.qxp_Layout 1  2021-08-24  12:18 PM  Page 2



Hand lenses can magnify rocks 
and individual minerals up to 
30 times their actual size.  

Geologists use cameras and  
cell phones to photograph 
rocks, minerals, fossils,  
and landscapes.  

They can use drones to photograph the  
land below and to collect data with 

special instruments  
attached to these 
drones. 

Geologists use two-way 
radios and GPS to speak 
with each other and to 
stay safe on the land. 

Some geologists work in mines that are located  
kilometres below the Earth’s surface.  
Now that’s COOL! 
When geologists work at mines, they wear hard hats, 
brightly colored safety vests, safety glasses, and 
steel-toed boots for protection.  

Geologists who work underground wear miners’ helmets 
with powerful headlamps. You can learn more about 
underground mining in Nunavut on Page 11. 

Geologists, prospectors, rockhounds and geology students 
(like you!) spend a lot of time in the field studying 
rocks, minerals, and fossils. 

Geologists also spend time on the land observing geological 
processes that change the Earth’s surface. These processes 
include erosion and glaciation that have changed the 
landscape over hundreds of thousands of years.  

Geologists need many tools to  
conduct their field studies.  

The most common tools  
include compasses, rock 
hammers, rulers, hand 
lenses, waterproof field 
notebooks, maps and  
pencils. 

Geologists and prospectors 
use rock hammers to obtain 
fresh (un-weathered) samples 
of rocks. They often carry 
shovels and picks to dig  
out rocks covered by soil. 

To protect their eyes,  
geologists and prospectors 
wear safety glasses before  
striking rocks with rock 
hammers. 

4 5

Question 1: What does the process of 
glaciation involve? 
QUESTION 2: What four (4) items would you 
pack in your geology tool kit for a field 
trip to your local territorial park? 

ANSWER 1: The actions of glaciers and ice sheets changing the landscape over 
hundreds of thousands of years. 
ANSWER 2: A hand lens, ruler, waterproof field book & pencil, and a camera 

Geology is a field science  
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Where on Earth is  
the OLDEST rock? 
The oldest known rock on 
the planet is in the North! 
A “tonalitic gneiss” was 
discovered in 1989 near the 
Acasta River, NWT. It is 
four billion years old.  
That’s a lot of 
birthdays!

Cool crystal  
formation! 
Rocks are either extracted 
from the earth’s surface, in 
quarries, or are mined under-
ground. The rocks and minerals 
mined produce many goods such 
as airplanes, snowmobiles, 
cell phones, and many more 
things we need to live.  

Minerals make up the Earth’s rocks, sands and soils – and these minerals 
are found on the surface and deep underground. Some of the most common  
minerals mined in Nunavut are metals, including gold, silver, lead, zinc  
and iron.  

Diamond, quartz, and salt are other well-known minerals. They generally 
form crystals and have specific properties which help to identify them 
such as hardness, shape, luster and color. Minerals come in many colors 
and reflect light or change color as light hits them from different  
directions. That’s why many minerals are considered gemstones and they 
are so popular in jewelry! 

Rocks and Minerals:  
what’s the difference? 
Here’s a way to think about it:  
if bannock is the rock, then the 
flour, butter, baking powder and 
salt are the minerals that make  
up that rock!

Rocks & Minerals 
 

Rocks are the solid parts of the Earth. There are many types of rocks 
made up of elements and minerals that have formed naturally over time. 
Rocks may include bits of mineral crystals and other rocks, shells of 
dead animals (fossils), or plants all pressed together.  

There are three classes of rocks: igneous, metamorphic and sedimentary. 
 
Igneous rocks are formed from melted rock  
deep inside the earth; most of these rocks are 
extremely hard. Granite is an example of an 
igneous rock found in Nunavut.  

 
Metamorphic rocks are formed from other 
rocks that are changed by heat and pressure 
underground, such as Gneiss (pronounced 
‘nice’) that is found in the North. 

 
Sedimentary rocks – such as sandstone - are  
formed from layers of sand, silt, plants, and  
animal skeletons at the bottom of rivers and seas. 
Some contain fossils (bones or shells of living 
things that were buried long ago and have turned 
to stone).

7

Question: Is a fossil  
an example of an igneous, 
metamorphic or sedimentary 
rock? 

Answer: Sedimentary 

6

While marble is hard, it can still 
bend or change shape under heat 
and geological pressure. This type 
of marble is 1.6 billion years old.

This rock with white granite and 
black basalt is three billion years 
old, from the Precambrian era.
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Fossil Creek Trail 
 
Let’s hike back in geological time!  
Fossil Creek Trail is 1.5 kilometres long. The trail is located eight 
kilometres south of the airport at Coral Harbour on Southampton Island. 

Have you ever wondered why 
a community in Nunavut  
is called Coral Harbour? 
Some 450 million years ago, this part 
of the Kivalliq Region of Nunavut was 
located near the Earth’s Equator. The 
entire area was covered by a warm, 
tropical sea full of plant life and 
sea creatures whose remains you will 
see on the hike. 

When these marine plants and animals died, they fell to the sea floor 
and were buried by the sands and silts on the sea floor. Over millions 
of years, the sea creatures’ shells became fossilized. And the  
sediments on the sea floor turned into fossilized limestone, a type  
of sedimentary rock. Fossils and fossilized limestone rocks are  
plentiful around Coral Harbour, thus the community's name. COOL! 
Inuit call Coral Harbour “Salliq”, which means “flat island in front  
of the mainland” in Inuktitut. 

Along the Fossil Creek Trail,  
look at the rocks beneath your 
feet! 

You’ll discover fossils of ancient  
corals and animals that look like 
modern-day snails and clams. 

You might even find a nautiloid! These animals (illustrated below) 
lived in long, tube-shaped shells and were the main predators  
in this ancient sea.  

Nautiloids had large heads and used tentacles to 
grab their prey. In fact, they had up to 100 
tentacles and could grow up to 5 metres long!   
Now that’s SCARY! 
Nautiloids are still found  
in tropical oceans. But 
they’re much smaller today! 
WHEW! Their modern-day 
relatives include squids 
and octopuses. 

Fossil Creek Trail is a 
very special place. Collecting 
fossils requires a special permit,  
so you can’t take any fossils home.  

Your geology tool kit 
should include a hand 
lens, ruler, waterproof 
field book and pencil, 
and a camera. You can 
also bring paper to 
sketch the outlines of 
the fossils you discover. 

Have fun walking back  
in geological time! 

QUESTION 1: Where was Coral Harbour  
located 450 million years ago? 
QUESTION 2: What are the modern-day 
relatives of nautiloids? 

ANSWER 1: The Earth’s Equator 
ANSWER 2: Squids and Octopuses 

9
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GeologIST FOR SCALE 
 
We’ve learned that the geological 
Time Scale is important. 

Defining the scale (or size) of 
rocks, outcrops and geological  
features in the field is also  
important. 

In addition to rulers and tape 
measures, geologists use other cool 
ways to estimate size in the field.  

Everyone knows how big a quarter  
is, right? So, now we know the 
relative size of this piece of 
native copper from the Coppermine 
River, western Nunavut. 

Geologists can also use the lens caps of their cameras or a pencil to 
estimate relative size. Sometimes they even use their fingers for 
scale; this can be tricky when they’re trying to photograph the rock! 

As we know the size of a geologist’s rock hammer, 
we can use the hammer for scale, and estimate 
the size of rocks, outcrops and geological 
features. 

However, sometimes rocks are just too 
big to measure with these methods, and 
geologists use each other for scale. 

We know that this geologist  
is 150 centimetres  
(1.5 metres) tall. Using  
her for scale, how tall  
and wide is this glacial  
boulder that a melting ice  
sheet dropped on the tundra  
more than 10,000 years ago? 

MINING ABOVE & BELOW GROUND 
 
Mining companies can mine by open pit or by underground methods, depending 
on the value of the rock, and how close it is to surface. Open-pit mining 
equipment is usually much bigger than what is used underground, and this 
makes open-pit mining cheaper.  

Underground mining requires either a 
shaft with elevators, or a tunnel or 
ramp from surface to move equipment, 
people and rock.  

Both underground and open-pit mining 
includes drilling holes into ore  
and waste rock, filling them with  
explosives, and blasting. The broken 
rock is then loaded and hauled with  
the valuable ore going to stockpiles 
for processing and shipping. 

Underground mines usually have power, 
maintenance shops, offices and  
communications – even lunch rooms  

and toilets – for the workers. Underground mining involves one extra 
challenge – moving fresh air in for safe working.  

Did you know that with underground mining, the weather at work never 
changes for the miners! WOW, never thought of that!  

Mining trucks like this one can haul 
around 230 tonnes of ore to the  
processing plant from the open pit.

ANSWER: 250 centimetres tall and 217 
centimetres wide, more or less!
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John Tugak, an Inuk  
prospector from Nunavut, 
got excited when he found 
this rock! 

Check out the gold mixed 
in with the white quartz! 

When miners drill into  
rock beneath our feet, they 
use drills with diamond  
tips to extract these core  
cylinders. 

Here’s an example of gold  
in a cylinder of rock about 
5 cm in diameter, from  
Hope Bay.

Gold is a soft and gooey metal. You can even scratch pure gold with 
your fingernail! 

An ounce (28 grams) of gold can be flattened out to 187 square feet 
(about 17 square metres) in extremely thin sheets called gold leaf.  

Gold leaf is 400 times thinner than a strand of human hair! 

To make it stronger, gold is often melted and mixed with other metals 
like silver or copper.  

You probably already know that gold is used in jewelry. 

But because gold conducts heat and electricity, it’s also used in  
products like circuit boards in computers and in the visors of  
astronauts’ helmets. Now that’s interesting! 
Let’s follow this rock on its journey from the land to your coin  
collection.

Check out HB 0001, the first  
gold bar produced at Agnico Eagle’s  
Hope Bay Mine in western Nunavut! 

How many ounces are in a gold bar?

This $10 collector coin was made by the Royal Canadian Mint in 2020  
and contains 1/20th of an ounce of gold that was mined in Nunavut. 

Ulaayu Pilurtuut, an Inuk artist from Nunavik,  
designed this special coin to celebrate  
Inuit culture, identity, and way of life. 

Did you know that Gold  

is a bit “gooey”? WHOA! This person is stirring  
a vat of liquid gold at Agnico 
Eagle’s Meliadine Mine in  
central Nunavut.  

What temperature does gold  
melt at?

ANSWER: 1,064 degrees Celsius   
ANSWER: 400 Ounces 
ANSWER: Inuksuk and Qulliq

Can you name two symbols on this  
collector coin that celebrate Inuit  
culture? 
Hint:  
•  One is used for navigation on the land  

and is made of stones piled high. 
•  One is used to cook meals and provide light  

and warmth in the home. 
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diamonds: the hardest  

material on Earth!  
 
Diamond exploration is underway in Nunavut, with encouraging early  
results. One day, Nunavut could become a big diamond producer like  
its neighbour, the Northwest Territories!  

Diamonds are found in kimberlites, that are ancient igneous rocks. 

Kimberlite volcanoes erupt violently,  
via vertical structures that are called 
“pipes”. The volcanoes transport magma 
sometimes rich in diamonds from deep in 
the Earth’s liquid mantle to the surface. 

The Naujaat Diamond Project is located nine 
kilometres from the community of Naujaat. 
The Q1-4 kimberlite 
volcano erupted 
over 546 million 
years ago. 

 

 

 

 
North Arrow Minerals continues work at the Naujaat Diamond Project to  
decide whether to build a mine in the kimberlites. 

Some of the Q1-4 kimberlite’s diamonds 
are orangey-yellow, which is rare. 
Colored diamonds, sometimes called 
‘fancy’, can be worth more than white 
diamonds. WOW, brilliant! 
The unique color of these diamonds 
comes from nitrogen impurities in  
these otherwise pure carbon crystals. 

Diamonds and other gemstones are 
weighed and measured by the carat, 
which equals 0.200 grams or 1/5 gram.  

BELUGA  

SAPPHIRES 

In addition to diamonds, 
Nunavut’s rocks contain 
another kind of gemstone. 

One day in 2002, brothers  
Seemeega and Nowdluk Aqpik were 
prospecting for minerals near  
their home community of Kimmirut. 

They found blue sapphire crystals in the white marble rocks on a 
hilltop southwest of their town, making the first significant sapphire 
discovery in Canada! Woohoo! 
Geologists continue to study the geological history of pressure and  
temperature events that created this metamorphic marble rock and  
sapphire crystals. 

The marble rock that contains the 
sapphires is 2 billion years old. 
Now, that’s OLD! 
The sapphires quarried at the  
‘beluga pit’ near Kimmirut occurred 
in long, barrel-shaped crystals. 
Most crystals were small.  

But the largest crystals measured 
around 8 cm long by 2 cm wide. 

The crystals were zoned in color, 
from colorless through shades of 
light to dark blue. Some of the 
sapphires were yellow. 

Sapphire is a blue gemstone variety of the  
mineral corundum, which consists of aluminum 

oxide. Corundum often contains trace amounts of other elements, which 
create different colored gemstones. 

14 15

ANSWER: Ruby

Corundum occurs in a red-colored variety. 
What is the name of this red gemstone?  

Ancient Kimberlite Volcano

Kilometres of rock 
eroded over hundreds 
of millions of years

Eroded
pipe

Ki
m

be
rli

te
 pi

pe

Zone of diamond formation 

Ancient magma source

Earth’s surface today!

A cut gemstone (0.14 
carat fancy vivid orangey-
yellow diamond) from the 
Q1-4 kimberlites

Rough diamonds, including 
fancy vivid orangey-yellow 
ones, from the Q1-4 kimberlites

Sapphire gemstones,  
up to 2.59 carats. 

Sapphire crystal, 3.6 cm 
long, and sapphire  
gemstone from Kimmirut. 
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Erosion 
 
You’ve learned that rocks can be very hard – yet water, wind, or  
ice will erode or wear them down.  

When erosion happens in Nunavut, towering rock formations with spires 
or columns called “hoodoos” may appear. They range from a few metres  
to over 30 metres high. Hoodoos develop in places where soft layer 
rocks are layered with harder ones such as shale and sandstone. 

In northern coastal areas, erosion is thought to be caused by melting 
ice and higher waves. Permafrost (permanently frozen ground) also thaws 
and softens the coastline, which affects the shorelines.  

The government, mining,  
geographic and environmental 
agencies in Nunavut are  
studying erosion to protect  
the land and coastlines for  
the future. 

Inuit Carving stones

Nunavut’s stone carvers bring Inuit legends 
to life. Inuit carvers pass down their  
traditional knowledge of stone from generation  
to generation.  

The Kitikmeot, Kivalliq and Qikiqtaaluk regions of 
Nunavut are home to many different kinds of carving stones.  

Inuit collect carving stones in pits and quarries, using picks  
and chain saws. 

Carvers on Baffin Island often use serpentine, an  
abundant carving stone. A metamorphic rock, it comes  
in many colors – black, green, lime-green, and  
yellow-green.  

Steatite or soapstone is much softer than serpentine, 
making it easier to carve. Artists trim soapstone with 
axes and shape their carvings using hand files.  

Nunavut’s largest soapstone deposit is in Kinngait. Soapstone comes in 
blue-gray, white, and silver colors. 

Carvers at Salliq carve limestone, a sedimentary rock.  
Arctic Bay artists carve a dark grey marble, which is 
the metamorphic version of limestone. 

In Arviat and Iqaluit, carvers often use granite, 
an igneous rock. They use heavy-duty power 
tools to carve granite because it’s the hardest 
stone of them all! 

To learn more about these sculptures, the 
carving stones, and the artists, check out the photo credits  
and website on the publishers page at the front of this book. 
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Question: Name one place on 
Baffin Island where you will 
find hoodoos. 

ANSWER: Borden Peninsula, Bylot Island, Sirmilik National Park.

This photo shows a serpentine outcrop with 
600-metre-long glacial scratches. Sanirajak 
and Igloolik are the nearest communities to 
this carving stone resource. 
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GLACIERS & CLIMATE

What are Glaciers? 
A glacier is a large body of ice that forms on land. This body is so 
thick that it doesn’t melt or break away for long periods – sometimes 
thousands of years.  

The Arctic is home to the most glaciers in Canada. They are found on 
the Queen Elizabeth Islands, Baffin Island, and Bylot Islands, and in 
the Western and Northern Cordillera region.  

While the annual amount  
of regional snowfall has  
increased in the North, 
snow is melting earlier 
in the year.  

Glaciers may slowly 
wear down or melt due 
to their own weight, 
the effects of rain 
and wind, permafrost 
warming and ice  
breaking away.  

Now that you’ve learned about Nunavut and its 
rocks, minerals, geology, climate, glaciers  
and erosion, what do you like the most about 

the outdoors in Nunavut? 
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