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 This introductory lesson will give students an understanding of geologic time.  The goal is 
to provide a context for the following lessons in terms of when events happened in relation to each 
other and present day.

Students will be able to:

Geologic Time Scale

Absolute vs. Relative Dating

Explain how the geologic time scale is used to organize the Earth’s history

Measuring tape, Sidewalk Chalk, Art Supplies, Major Events in Earth’s History handout, 
Geologic Timeline Quiz

Much has happened during the Earth’s 4.6-billion-year history.  The geologic time scale 
is a way to organize the Earth’s past into different units based on events that have 
taken place.  This is done by relating the stratigraphy (rock layers) to radiometric ages 
(see below).  

The numerical (absolute) ages for certain rock layers obtained by using radiometric 
dating—a method that looks at the proportions of certain radioactive isotopes remaining 
in a sample.  Samples can be either rocks or the fossils themselves.  Radiometric dating 
is a reliable method because the unstable radioactive elements have a known half-life, 
which is the amount of time it takes for half of the radioactive isotopes to decay.  During 
radioactive decay, the original isotope, called the parent isotope spontaneously converts 
to a new isotope called the daughter.  Knowing the half-life of a radioactive element and 
the proportion of parent isotopes left in a sample can give us the age of a rock or fossil.  

Carbon-14 is an example that can be used on fossil material, but not the rocks 
themselves.  Radioactive carbon has a half-life of 5,730 years.  As a result, it can only 
be used on relatively young fossils.  By the time 60,000 years have passed there will be 
not enough radioactive carbon left to date a sample.  On the other hand, elements such 
as uranium, argon, and potassium have long half-lives that can be used to determine 
the age of very old rock units. However, not every rock layer has radioactive isotopes 
that can be measured.  In this case, scientists rely on what is known as relative dating.  
Relative dating uses geologic principles such as Steno’s Laws to determine the order of 
events, but not the ages of different rock layers. 

Design their own geologic time scales

Describe major events in Earth’s history

Determine how different events in Earth’s history relate to each other

Student objectives: 

Information relevant to geologic time for teachers:

Materials: 

NGSS: MS-ESS1-4 

Time:  2-3 class periods
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Suggested procedure: 

Engage

Explore

Ask students what they think are noteworthy events in their own lives.  Answers
might include when they were born, first day of school, winning an award etc.

As a class you will make a geologic time scale using chalk outside.  

Explain to the class that the chalk timescale is just one way to represent geologic 
time.   
Ask the class if they can think of other ways to represent geologic time. 
Show the class the included examples (calendar, stratigraphic column, clock, etc.).

Next, inform students that they will get a chance to make their own geologic time 
scales.  (this can be done as homework by individuals or in small groups during 1 
class period).  Creativity is encouraged.  Students can draw a timescale, act out 
major events, write a song, create a video, etc.

You will need an area that is at least 23 meters (76 feet) long to draw your timeline.

Follow the directions included with this lesson

Return to the classroom when finished.

After the timescale is complete, distribute the event cards to each student.  Students 
will have to read their card to the class and walk to the correct place along the 
timeline where the event occurred.

If you have time, have students calculate the distances.  Otherwise, the teacher 
should tell the students how long each division of time is both temporally and 
spatially and have students measure the distances.

Part I:   

Part II:   

Then ask students how they would arrange these events so that someone who didn’t 
know them would understand what has happened in their lives so far. 

If no one mentions a timeline, either suggest that as a possibility or explain what a 
timeline is for students who are not familiar

Next, explain that geologic time is much longer than any human lifetime.  Ask the 
class how they would tell the story of the events that have happened in the Earth’s 
history.
Play the following video: The Ratfish Wranglers - Ages of Rock (4m 26s) 
https://youtu.be/TqKEyHQp9Xc 

Optional: draw a simple timeline of your own life on the whiteboard and ask students 
to do the same.  Explain that this is known as a historical timeline.



Elaborate

Evaluate

Pass out the Major Events in Earth’s History handout and the example timescales to 
use as guides for creating their timescales.  Students will not need to use every event 
on the major events list.  They should choose 10 events they think are important plus 
the local events marked by a star symbol to include in their timescales.

Give each student or group the opportunity to share their timescale with the class.
Once students are done sharing their timescales, discuss the following with the class:

Once students are done sharing their timescales, discuss the following with the class:

Students can be assessed by their performance in discussions as well as the quality 
of their timelines.  

Divide students into small groups 
Read each of the questions from the Geologic Timeline Quiz aloud to the 
class, one at a time.
Students are allowed to use their timelines and the Major Events handouts 
to find the answers.
Give a point to the group that arrives at the correct answer the quickest.  
If time is short, this can also be a homework assignment.  

Why do scientists use a time scale instead of a calendar to represent Earth’s 
history?  (Because Earth’s history is too long)
When did geologic time begin? (4.6 billion years ago)
When does geologic time end? (It doesn’t!  We are currently in the 
Quaternary Period of the Cenozoic Era)
How long is a geologic period?  (A period doesn’t have an exact length.  
The geological periods basically reflect the natural patterns and changes of 
Earth history, not set lengths of time)

The geologic timescale can not only help us organize the vast amount of time of 
Earth’s history, but it can also help us understand when events happened, and the 
relationships among events.
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Explore
(cont’d)

Explain
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Create a Geologic Timescale!

Directions:

Geologic Time Scale:

A geologic time scale is a way to organize the Earth’s 4.6-billion-year-old history.

1. Draw the length of 5 cm on the ground.  Explain that every 5 centimeters represents 
           10 million years.
2. Have students take turns adding information to the timeline while the teacher provides 
           information below.
3.	 Use	different	colored	chalk	if	possible,	to	represent	the	different	time	periods.

5. After the timescale is completed.  Distribute the event cards.  

5 centimeters = 10 million years 

HADEAN EON 4560-4000 MYA (MYA = million years ago)
560 Million Years Long 
(280 cm Long)
No Life. No Continents. 
Earth Was A Big Molten Ball.

ARCHEAN EON 4000-2500 MYA
1500 Million Years Long
(750 cm Long)
First Life! Bacteria & Microbes! 
First Continents. 

PROTEROZOIC EON 2500-540 MYA
1960 Million Years Long
(980 cm Long)
First	Animals!	Sponges	&	Jellyfish!
First Ice Ages. 

CAMBRIAN PERIOD 540-485 MYA
56 Million Years Long
(28 cm Long)
Trilobites,	Corals,	Sponges,	Jellyfish,	Worms!	

a.	 Have	each	student,	one	at	a	time,	read	the	event	that	is	on	the	card	to	the	class
           and walk to the place in the time scale that is represented in their card.    
b. Note: you will need to give students time to calculate the distance they need to
											walk.	This	can	be	done	by	individuals,	small	groups,	or	the	whole	class	can	
           decide where the student must go.   

4. Optional:  Make it a game.  After telling the class how long each division of time is, see who
           can be the first to come up with the correct measurement that corresponds to each 
           time division.



MUSEUMS of 
WESTERN COLORADO
EDUCATION

CAMBRIAN PERIOD 540-485 MYA
56 Million Years Long
(28 cm Long)
Trilobites,	Corals,	Sponges,	Jellyfish,	Worms!	

SILURIAN PERIOD 443-419 MYA
24 Million Years Long
(12 cm Long)
First	Land	Plants!	First	Coral	Reefs!	Trilobites,	Sea	Scorpions!

DEVONIAN PERIOD 419-359 MYA
60 Million Years Long
(30 cm Long)
“Age of Fishes”! First Sharks! First Forests! First Amphibians!

CARBONIFEROUS PERIOD 
359-299 MYA
60 Million Years Long
(30 cm Long)
Coal Swamps. First Reptiles. Big Amphibians on land!

PERMIAN PERIOD 299-252 MYA
47 Million Years Long
(23.5 cm Long)
Mammal-like Reptiles! Big Amphibians. Big Extinction

TRIASSIC PERIOD 252-201 MYA
51 Million Years Long
(25.5 cm Long)
Mammal-like	Reptiles,	Turtles,	Phytosaurs,	First	Dinosaurs!

JURASSIC PERIOD 201-145 MYA
56 Million Years Long
(28 cm Long)
Sauropods,	Theropods,	Birds,	Pterosaurs,	Mammals!

CRETACEOUS PERIOD 145-66 MYA
79 Million Years Long
(39.5 cm Long)
Tyrannosaurs,	Ceratopsians,	Crocodiles,	Birds,	Mammals!

PALEOGENE PERIOD 66-23 MYA
43 Million Years Long
(21.5 cm Long)
Crocodiles,	Giant	Birds,	Brontotheres,	Horses,	Whales!

NEOGENE PERIOD 23-2.5 MYA
21 Million Years Long
(10.5 cm Long)
Crocodiles,	Elephants,	Camels,	Deer,	Primates,	Horses,	Whales!
QUATERNARY PERIOD 2.5-0 MYA
2.5 Million Years Long
(1.25 cm Long)
Ice Ages! Saber-Tooth Cats! Wooly Mammoths! Humans!
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Event Cards
Cut along the dotted lines to create 4 cards per 8.5x11 sheet of paper



THE EARTH FORMS

THE AGE OF THE OLDEST 
ROCKS ON EARTH

FIRST CONTINENTS FORMED

FIRST FOSSILS OF 
MULTICELLULAR ORGANISMS

THE MOON IS FORMED

4.6 BILLION YEARS AGO

4.28 BILLION YEARS AGO

4.0 BILLION YEARS AGO

4.53 BILLION YEARS AGO



FIRST FOSSILS OF 
MULTICELLULAR ORGANISMS

FIRST ANIMAL FOSSILS WITH 
HARD SKELETONS

PHOTOSYNTHESIZING BACTERIA 
PUMP THE FIRST HIGH LEVELS 

OF OXYGEN IN THE ATMOSPHERE
FIRST ANIMAL FOSSILS

600 MILLION YEARS AGO 541 MILLION YEARS AGO

2.4 BILLION YEARS AGO

750 MILLION YEARS AGO



FIRST LAND PLANTS APPEAR
425 MILLION YEARS AGO

FIRST SHARKS APPEAR

FIRST INSECTS APPEAR AMPHIBIANS ARE THE FIRST 
VERTEBRATES ON LAND

420 MILLION YEARS AGO

396 MILLION YEARS AGO
370 MILLION YEARS AGO



FIRST REPTILES APPEAR

THE SUPERCONTINENT 
PANGEA FORMS

320 MILLION YEARS AGO

300 MILLION YEARS AGO

FIRST DINOSAURS WALK 
THE EARTH

230 MILLION YEARS AGO

FIRST PTEROSAURS APPEAR
(FIRST VERTEBRATE ANIMALS TO ACHIVE FLIGHT)

210 MILLION YEARS AGO



FIRST CROCODILES APPEAR
FIRST MAMMALS APPEAR

ARCHAEOPTERYX, THE 
“FIRST BIRD” APPEARS FIRST FLOWERING PLANTS APPEAR

205 MILLION YEARS AGO
160 MILLION YEARS AGO

150 MILLION YEARS AGO 140 MILLION YEARS AGO



THE ROCKY MOUNTAINS 
ARE FORMED

FIRST PRIMATES APPEAR

FIRST FLOWERING PLANTS APPEAR

80-55 MILLION YEARS AGO
58 MILLION YEARS AGO

FIRST WHALES APPEAR
50 MILLION YEARS AGO

GLACIATION BEGINS ON 
ANTARCTICA

34 MILLION YEARS AGO



FIRST WIDE-SPREAD 
GRASSLANDS APPEAR

THE GRAND CANYON BEGINS 
TO FORM

THE ISTHMUS OF PANAMA 
IS FORMED

FIRST HUMANS WALK THE 
EARTH

32.5 MILLION YEARS AGO 5-6 MILLION YEARS AGO

3 MILLION YEARS AGO 2.8 MILLION YEARS AGO



START OF THE MOST 
RECENT ICE AGES WOOLLY MAMMOTHS 

GO EXTINCT2.5 MILLION YEARS AGO
3,700 YEARS AGO
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Major Events in Earth’s History

When designing your timescale, you do not need to use all of these events.  Be sure to include the 
events with a    next to them plus 10 other events you think are important.

4.6 Billion Years Ago
The Earth formed as a mass of molten rock, with Colorado somewhere inside.
4.53 Billion Years Ago
The Moon is formed after a Mars-sized body hits the early Earth, sending molten rock into orbit 
which then condenses into our moon.
4.28 Billion Years Ago
Age of the oldest rocks still found on Earth. They are located in northern Quebec.
4.0 Billion Years Ago
First continents form
3.5 Billion Years Ago
First chemical traces of life on Earth
2.4 Billion Years Ago
Oxygen Revolution! Photosynthesizing bacteria pump the first high levels of oxygen into the 
atmosphere.
2.0 Billion Years Ago
Columbia, the first super-continent is formed. Columbia is also known as Nuna and Hudsonland.
1.1 Billion Years Ago
The super-continent Rodinia is formed, uniting all of the landmasses.
750 Million Years Ago
First animal fossils. The oldest animal fossils are found in Namibia and were small, vase-like 
sponges.
600 Million Years Ago
First fossils of multicellular organisms. All are soft-bodied and have no skeletons.
541 Million Years Ago
First animal fossils with hard skeletons.
520 Million Years Ago
Soft-bodied animals are preserved in the Burgess Shale (Yoho National Park, British Columbia)
425 Million Years Ago
First land plants appear (sorry, algae doesn’t count).
420 Million Years Ago
First sharks appear.
396 Million Years Ago
First insects appear on Earth.
375 Million Years Ago
First seed-producing plants appear
372 Million Years Ago
Major mass extinction. Coral reef ecosystems are hardest hit.
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Major Events in Earth’s History Continued

370 Million Years Ago
First vertebrates on land – amphibians
320 Million Years Ago
First reptiles appear, laying hard-shelled eggs and not being tied to water for reproduction.
310 Million Years Ago
Colorado drifts north across the equator for the first time and enters the Northern Hemisphere.
300 Million Years Ago
The super continent Pangea is formed. All major landmasses are united as one.
280 Million Years Ago
Mammal-like reptiles roamed across North America.
252 Million Years Ago
The largest mass extinction in Earth’s History occurred. 90% of life in the oceans went extinction, 
70% of life on land went extinct.
245 Million Years Ago
Reptiles return to the sea in a big way. The first Ichthyosaurs appear.
230 Million Years Ago
First Dinosaurs walk the Earth. They are small, lightly built & bipedal. 
210 Million Years Ago
First Pterosaurs appear. These flying reptiles are the first vertebrate animals to achieve flight.
205 Million Years Ago
First Crocodiles appear.
175 Million Years Ago
The super continent of Pangea begins to break apart.
160 Million Years Ago
First mammals appear.
152 Million Years Ago
A seasonal watering hole in today’s Rabbit Valley became a graveyard for dinosaurs. Today this is 
the Mygatt-Moore Quarry.
150 Million Years Ago
Archaeopteryx, the “first bird” appears.
140 Million Years Ago
The first flowing plants appear.
100-72 Million Years Ago 
The Bookcliffs sat at the bottom of an inland sea, where marine reptiles, sharks, and 
ammonites swam.
80-55 Million Years Ago
The Rocky Mountains are formed.
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66 Million Years Ago
Mass extinction wipes out the last of the non-bird dinosaurs.
66-56 Million Years Ago
Crocodiles and large, predatory flightless birds were the top carnivores.
58 Million Years Ago
The first primates appear.
50 Million Years Ago
The first whales appear.
34 Million Years Ago
Glaciation begins on Antarctica, building up the south polar ice caps.
32.5 Million Years Ago
First wide-spread grasslands appear.

25 Million Years Ago
India collides with Asia, pushing up the Himalaya Mountains and closing the Sea of Tethys.

11 Million Years Ago
The dark basalt flows atop of Grand Mesa were erupted.

5-6 Million Years Ago
The Grand Canyon begins to form.

3 Million Years Ago
The Isthmus of Panama is formed, joining North and South America, starting the mixing of animals 
from both continents known as the Great American Biological Interchange.

2.8 Million Years Ago
First humans walk the Earth.

2.6 Million Years Ago
Start of the “Ice Ages”.

38,000 Years Ago
The La Brea Tar Pits in California begin to form, trapping animals inside.

25,000 Years Ago
Wooly Mammoths roam across North America.

0 Years Ago
You are learning about Geologic Time!

MUSEUMS of 
WESTERN COLORADO
EDUCATION

Major Events in Earth’s History Continued
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Geologic Timeline Quiz!

Use your timeline and the list of major events in Earth’s history to find the following answers:

1. Stegosaurus lived 150 million years ago.  Tyrannosaurus rex appeared 67 million years ago.
How much time separated these animals?
Who lived closer in time to T. rex, Stegosaurus or humans?

2. Which appeared first, dinosaurs or crocodiles?

3. The first sharks appeared 420 million years ago.  The megalodon shark did not appear until 23
million years ago.  How much time separates the first sharks from megalodon?

4. The first grasslands appeared 32.5 million years ago.  Do you think dinosaurs ate grass?

5. Which mountain range is older, the Rocky Mountains or the Himalayas?

6. What happened first, the basalt flows on top of Grand Mesa or the formation of the
Grand Canyon?

7. The first flowers appeared 140 million years ago.  Did dinosaurs ever get to see flowers?

8. Which came first, eggs or chickens?

9. How long after dinosaurs first appeared did birds appear?

10. How long has there been oxygen in Earth’s atmosphere?

Circle One Stegosaurus Humans



1. Stegosaurus lived 150 million years ago.  Tyrannosaurus rex appeared 67 million years ago.
           How much time separated these animals? 

           Who lived closer in time to T. rex, Stegosaurus or humans?
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Geologic Timeline Quiz Key!

Use your timeline and the list of major events in Earth’s history to find the following answers:

2. Which appeared first, dinosaurs or crocodiles?

3. The first sharks appeared 420 million years ago.  The megalodon shark did not appear until 23
           million years ago.  How much time separates the first sharks from megalodon?

4. The first grasslands appeared 32.5 million years ago.  Do you think dinosaurs ate grass?

5. Which mountain range is older, the Rocky Mountains or the Himalayas?

6. What happened first, the basalt flows on top of Grand Mesa or the formation of the 
           Grand Canyon?

7. The first flowers appeared 140 million years ago.  Did dinosaurs ever get to see flowers?

8. Which came first, eggs or chickens?

9. How long after dinosaurs first appeared did birds appear?

10. How long has there been oxygen in Earth’s atmosphere?

Circle One Stegosaurus Humans

 Stegosaurus to T. rex = 83 million years, T. rex to humans = 66 million 
years. We are closer in time to T. rex than Stegosaurus

Dinosaurs

397 million years

No, because grass did not exist when dinosaurs lived.

Rocky Mountains

Basalt flows on Grand Mesa

Yes

Eggs

80 million years

2.4 billion years
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