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The Earth 

• Earth is 4.6 billion years old 
(Ba). 

• Bacteria & algae – +3.5 Ba. 

• Microscopic animals – ~2 Ba. 

• Animals – ~600 million years 
(Ma) old. 

• Mankind – about 100,000 
years (0.1 Ma). 

Earth again – 4.6 Ba 



Geological Time Scale 
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Earth – Today 



The Earth’s Geology 

Earth – Today 



Plate Tectonics 

• The constant motion of the 
Earth’s mantle created convection 
cells. 

• Convection gave rise to plate 
tectonics. 

• Earth separated into several 
tectonic plates. 

Plate tectonics give rise to the rock cycle… 



The Earth’s tectonic plates 





The 3 rock types 

: Forms through the crystallization of magma or lava. 

 : Form when a rock (any type) gets metamorphosed 

(transformed) into a different rock through increased heat and/or pressure.  

: Forms as a result of existing rocks being weathered, 

transported, deposited, compacted, and cemented to form a new rock.  



Rocks 

Igneous Rocks 

• Made up of minerals that crystallize from 
the cooling of molten magma or lava. 

• Either crystallizes within the Earth from 
molten magma, or as it cools onto the 
surface (i.e. a volcano). 

• Two types of igneous rocks: Intrusive 
(plutonic) or extrusive (volcanic). 



Rocks 

 are those that remain within the 

Earth, therefore crystallize very slowly without reaching the surface. Since the 
cooling rate is slower, the crystals have more time to grown, therefore you end up 
with large crystals. They are named based on their composition. 



Rocks 

 are those that are forced out to the 

surface, and the lava crystallizes and cools very rapidly, and do not have time to 
create the large crystals seen in intrusive (plutonic) rocks. 



Rocks 

: Forms as a result of existing rocks being weathered, 

transported, deposited, compacted, and lithified. Sediment deposition occurs in 
layers, can be anything from sand, gravel, silt or mud. 

 



Rocks 

Metamorphic Rocks 

• Any other rock (igneous, sedimentary, metamorphic) can undergo metamorphism 
by being reworked and altered through reburial, reacting to the effects of extreme 
heat and pressure. 

• The heat and pressure alter previously stable mineral assemblages in the rock by 
introducing different conditions. 



Rocks 

Metamorphic Rocks 

• There are several 
categories to 
metamorphism, which we 
call metamorphic facies. 

 

• Each facies is characterized 
by the temperature and 
pressure to which the rock 
was subjected to. 

 



Rocks 

Identification – Hardness 

• Hardness is used for mineral identification.

• Ten rocks offer standard reference for all 
levels of hardness. 

• Talc being the softest; diamond being the 
hardest. 

• All minerals have hardness indicated 
(www.mindat.org). 

http://www.mindat.org/


Rocks 

Identification of minerals using diagnostic properties 

is a property of a rock or mineral that describes how the 
surface of the rock/mineral appears and feels. 

 is the colour left behind when a mineral is scratched onto 
a ceramic plate. 

• More tomorrow! 



Geological Features 

Geological Contact 

• Where one rock type is 
set against another. 

• Some contacts are sharp, 
others gradual.  

• Contacts can indicate 
sedimentary deposition, 
volcanic deposition, the 
intrusion of one rock 
type into another, or 
faulting. 

 



Geological Features 

Foliation 

• A foliation is common in 
metamorphic rocks. 



Geological Features 

Foliation 

• When a rock is foliated, the 
minerals tend to align 
perpendicular to the pressure 
direction. 

 

• This mineral alignment gives the 
rock a more “linear” texture or 
sheet-like appearance.  



Tips & Tricks 

How to take strike & dip measurements 

• To determine the strike and dip, all 
you need is a compass with a ‘dip 
indicator’. 

• Use method called the ‘right-hand 
rule’: 
• Place your right hand, palm 

down, on your foliation or 
bedding plane. 

• Your thumb then indicates 
the strike direction. 



Tips & Tricks 

How to take strike & dip measurements 
• The dip is the direction in which 

the plane is ‘dipping down’. 
 

• The strike is the direction at a right 
angle to the dip. 



Veining 

• Veins can occur 
anywhere where fluids 
intrudes into a pre-
existing rock. 

• Most commonly veining 
is with quartz and 
calcite. 

• Quartz veining is a good 
place to look for gold. 



Bedding 

• Bedding is typically a 
sedimentary feature. 

• Bedding occurs simply as 
sediment is deposited in 
various environments, such as 
streams/rivers, lakes, shallow 
seas and oceans. 

• The composition and structure  
of each ‘bed’ can offer insight 
to an environment over time. 





Dikes & Sills 

• A dike is a igneous rock 
that has intruded into 
another rock. 

• The intruding rock will typically find a fault or crack in 
the mature rock, and exploit it. 

• A sill is a similar feature to a dike, except it occurs 
parallel to the rock plane. 



Structure 
Folding 

• Folding is the process of compressing rocks which result in bending. 

• Occurs in regions of the crust that are ductile (deep). 

• Folds can be found at any scale, from centimeters in size to entire mountain chains. 









Structure 

Faulting 

• Faulting is caused by compressive or 
extensive forces in zones where rocks are 
brittle. 

 

 

1- Normal fault: a block of rock “falls” relative to 
the adjoining block as a result of stretching. 

2- Reverse and thrust fault: the opposite of 
a normal fault, with a block of rock being 
thrusted on top of another as a result of 
compression. 

3- Strike-slip or transform fault: faulting 
occurs laterally as one block moves along 
another, instead of up or down. 

 













Glaciers 

• The Earth has been subjected to 
several periods of cooling – ice 
ages. 

• Ice ages can generate ice 
sheets/glaciers from a few hundred 
metres to several kilometres in 
thickness. 

• Glacial events give rise to several 
geological features which can be 
found throughout Nunavut. 



Tips & Tricks 

Outcrop vs. Float 
• As glaciers receded, they tore up 

and moved a lot of material. 

• Loose material that is found 
spread out over the land is called 
float: ‘free rock’ that has been 
moved from its origin. 

• Outcrop is firmly part of the 
Earth’s crust beneath your feet. 



Glaciers 

Glacial Striations 

 

• The rocks and dirt under the 
glacier ‘scratched’ along the 
surface of the bedrock, leaving 
glacial striations. 

 

• Striations can be used to figure 
out the direction a boulder came 
from. 



Glaciers 

Fiords 

• Fiords are common “U-shape” features on the east coast of Nunavut. 

• Glaciers that have passed through this region carve passages out of the bedrock. 

• Fiords will commonly have a pile of till at the mouth, which is called the terminal 
moraine – Marking the furthest point in which the glacier advanced. 



Geology of Nunavut 

• Several different rock 
types! 

 

• Rocks in Nunavut range in 
age from the Archean eon 
(4,000 – 2,500 Ma) to the 
Cenozoic era (65.5 Ma – 
Present). 

 



Geology of Nunavut 

Granites 

• Granites make up a 
large portion of 
Nunavut. 

• Some of the oldest 
rock in the world, 
dating back to the 
Archean eon (2,500 – 
4,000 Ma). 



Geology of Nunavut 

Metasediments 

• Sedimentary rocks 
that were 
metamorphosed. 



Geology of Nunavut 

Carbonates 

• Carbonate rocks are a 
type of sedimentary 
rock derived from the 
accumulation of 
ancient organisms. 

 

• Limestone & 
Dolostone are the 
most common 
carbonate rocks. 



Geology of Nunavut 

(Meta)Volcanics 

• Volcanic rocks are 
very common, 
specifically in areas 
known as greenstone 
belts, as most 
volcanic rock 
undergoes minimal 
metamorphism with 
chlorite alteration, 
giving the rock a 
greenish hue. 



Geology of Nunavut 

Structure 

• Structural features 
can be found 
anywhere, ranging 
from centimetre-sized 
to regional features. 

• Major tectonic 
regimes are typically 
outlined on geological 
maps, including 
faults. 

 



Geology of Nunavut 

Geological Provinces 

• A geological province is a 
bounded area of bedrock 
differentiated by it’s creation 
and relative age. 

• There are several provinces 
that cover Nunavut, the largest 
being the Churchill Province, 
which makes up the largest 
portion of the Canadian Shield. 

• Provinces are often divided 
based on orogens, which are 
simply “mountain building 
events”, and reflect major 
periods in the Earth’s tectonic 
history. 



What Did We Learn…? 

 

 

 

 


