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Earth’s History
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How old is the Earth?

Planet Earth is approximately 4.6 
billion years old

How do we know? 
You are about to find out!



Rock Cycle – 3 types of Rock
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There are two types of 
Geologic Dating

• Relative
–Used to determine if one thing is 

younger or older than another
• Absolute

–Determines approximately how many 
years old something is. 
• (Usually, a range of millions of years)
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Tools used to determine

• Radiometric Dating
– Carbon 14 Dating
– Potassium-Argon Dating
– Uranium-Series Dating
– Uranium-Lead Dating

• Law of superposition
• Use of index fossils
• Correlation of rock 

layers

Absolute DatingRelative Dating

These two methods are used together to put 
together the puzzle that is the History of our Earth.
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Relative Dating
● Definition: A method of dating rock 

layers and fossils by comparing them 
to each other. 

We can only determine what is older 
and what is younger using this method. 



Law of Superposition
• Definition: Sedimentary rock layers form in 

flat layers with the oldest on the bottom and 
the newest on the top. 

Newest Rock

Oldest Rock



What if the rock isn’t flat?!

• Rock Folds
• Rock Faults
• Lava cutting through rocks
• Rocks in Rocks
• Eroding rocks
• Earthquakes

8



Rock Folds
• Rock layers are older than folds found in them

– Layers were there before they were folded.
This means the rock layers formed flat and then were 
folded. 
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Faults
• Definition: a crack or fracture in the Earth’s 

crust where rocks on either side have moved 
past each other. 

– Rock layers are older than faults found in them.

– This means the rock layers formed first, then an 
earthquake happened and broke the rock layers 
causing the fault. 
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Law of Cross Cutting
• Anything that cuts through the rock 

layers is younger than the rock layers 
they cut through. 

Lava burns through 
the rock layers from 
the Earth’s mantle.

This example is 
called an Igneous 
Intrusion.
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Igneous Intrusions vs. Extrusions

• Igneous intrusions cut through the rock.
• Igneous Extrusions spreadout on top.



Law of Inclusion

• Definition: Rocks 
found within the 
layers of other 
rocks, are older 
than the rock that 
surrounds them.
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Law of Inclusion



Unconformity
• Definition: When a new sedimentary 

rock layer is formed on top of an 
eroded surface



Unconformity
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Practice: what happened here?



Absolute Dating
Definition: A method used 
to determine how old 
something is using the 
atoms in the rock or fossil. 

• Uses numbers (in millions of 
years, mya)

• Only works for Igneous 
Rocks and some fossils



Absolute Dating
• Determines the specific age of a fossil
• Looks at chemical properties
• Many different types:

– Carbon-14 (radiocarbon)
– Potassium-Argon
– Uranium Series Dating
– Uranium Lead Dating

• And more!



How Absolute Dating Works
● When magma/lava cools, radioactive 

elements are incorporated into the 
minerals

- Examples: 
-  Potassium 40 
- Uranium 235  



How Absolute Dating Works
● These elements begin to decay at a 

known rate starting when the rock cools

● We can measure how much of the 
element is left

● Tells us how much time has passed 
since the rock formed.



Carbon-14 Dating
• Also known as Radiocarbon dating
• Used to date organic substances
• Scientists measure the radiocarbon in 

the fossil to determine its age
• Can only date specimens up to about 

60,000 years old



Potassium-Argon Dating
• Scientists determine the age of the rock 

surrounding the fossil to determine the 
fossil’s age.

• Used only for inorganic substances 
(rocks and minerals)

• Scientists measure the amount of argon 
in the rock to determine its age

• Dates rock 60,000 years old and older



Uranium-Series Dating
•  This method can be used to date 

calcium carbonate deposits, such as 
those in caves or the shells of some 
marine fossils.

• Can provide age estimates for materials 
that range from a few thousand years 
to several hundred thousand years, 
depending on the specific isotopes 
being measured.
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Uranium-Lead Dating
• U-238 dating is often used for dating 

rocks and minerals with ages in the 
billions of years, such as the age of 
Earth itself and the age of the Moon's 
surface. 

• U-235 dating is employed for materials 
with ages ranging from tens of millions 
to billions of years.

• Used to date igneous rock most 
frequently
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Using Relative and Absolute 
Dating Together

• Fossils
– Relative Dating: Index Fossils, Correlation
– Absolute: Radioactive Dating
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What is a Fossil? 
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Each type of fossil provides unique information about 
past life forms and the history of the Earth, contributing 
to our understanding of evolution, paleoecology, and 
geology.
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Fossils
• Generally found in 

sedimentary rock 
layers 

- Why don’t fossils 
exist in most 
igneous or 
metamorphic rock?
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Types of Fossils
• Body Fossils: These fossils are the preserved 

remains of the actual body parts of ancient 
organisms. 
– Examples: Bone, teeth, shell and in rare cases soft 

tissues fossils. 

Psittacosaurus preserved 
with
 fossilised skin (Soft 
Tissue)



Types of Fossils
• Plant Fossils:

– Examples: petrified wood, leaves, and 
flowers.
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Types of Fossils
• Trace Fossils: These fossils are not 

the actual remains of an organism but 
rather evidence of their activities.
– Examples: Footprints, tracks, burrows, 

feces, nests, and eggs. 
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Types of Fossils
Molds and Casts: When an organism's remains 
dissolve, they can leave behind a cavity or mold in the 
surrounding rock. 
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More types of fossils

Microfossils

Tar Fossils
Amber Fossils

Ice Fossils



Fossil Record
Definition: A record 
of all known fossils 
and their relative 
ages. 

This is what Scientists 
use to keep track of 
what has been 
discovered.
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Index Fossils
• Definition: a fossilized organism that is used to help 

determine the age of rock layers or geological strata. 
These fossils are particularly useful for relative dating 
because they are:

Things that make a good index fossil: 
• Widespread – you can find them all over the world.
• Abundant – there were a lot of them when they lived.
• Distinctive – they are easy to recognize even when 

you just find small pieces. 
• they were around for a geographically short amount 

of time



Examples of Index Fossils

36



Which fossil makes a good index fossil? 
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Correlation
• Definition: 

Matching 
similar rock 
layers in 
different 
locations to 
see if they 
formed at the 
same time
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Volcanic Ash Falls
Can also be used to correlate rock 
layers over a large area
• Ash is a good indicator because:

– The ash from one explosion has 
distinct characteristics

– ash can be deposited around the 
globe

– The event occurs at one,
geologically brief, time

– Some can be dated using 
radiometric dating.



Let’s practice

� T-Rex 
Fossil

� 
Geologist

Basalt, dated to 80 
mya

Basalt flow, dated 
to 100 mya

Sandstone

So when did this T-Rex live?   
Between 100 and 80 mya
 


