Reviewing 4.5 Billion Years
Scientists like models because it helps make complex things easier to understand.  For example, you have seen models of the solar system, models of the structure of the Earth, and models of weather patterns (i.e. weather maps).  Today you are going to model the geologic history of Earth.  Unlike other models, you are going to make a strange, timeline-like model using a calendar.

Assume:

· Age of the Earth = 4,600,000,000 years

· 365 days per year

· 1 day = 12,602,740 years

So, for example, 

· the Earth formed 4,600,000,000 years ago

· 4,600,000,000 /12,602,740  = 365 days
· On our calendar Earth formed 365 days ago or January 1

· I was born 42 years ago

· 42/12,602,740  = 3.33 x 10-6
· On our calendar I was born less than 1 day ago or December 31

· Pangaea formed around 250,000,000 years ago

· 250,000,000/12,602,740 = 19.83
· On our calendar Pangaea formed around 20 days ago or on December 12
Follow these steps to make your own geologic calendar of the Earth:

1. Cut out the calendar pages provided, one for each month

2. Construct a calendar for each month.  Be sure to provide the correct number of days and cross or color out the unused squares.  And you are in 9th grade so don’t even think about asking me how many days are in each month.  Note that the days of the week don’t matter here.  Just make sure that you number the months correctly.
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3. Calculate the “days ago” for each event listed on the back of this page.  Be sure to always round up (49 hours was three days ago, not two).

4. Add each event to your calendar.

5. Consider –

a. Doing each geologic time period in a different color

b. Using different colors to label geologic and biologic events

c. Using a key for days that become cluttered

	Geologic Time Periods

	Event and Years Ago
	÷
	=
	Model – Days Ago

	Start Precambrian Era - 4.6 bya
	12,602,740
	=
	

	Start Paleozoic Era – 540 million years ago
	12,602,740
	=
	

	Start Mesozoic Era – 245 million years ago
	12,602,740
	=
	

	Start Cenozoic Era – 66.4 million years ago
	12,602,740
	=
	

	Start Cambrian Period – 544 million years ago
	12,602,740
	=
	

	Start Ordovician Period – 505 million years ago
	12,602,740
	=
	

	Start Silurian Period – 438 million years ago
	12,602,740
	=
	

	Start Devonian Period – 408 million years ago
	12,602,740
	=
	

	Start Carboniferous Period – 360 million years ago
	12,602,740
	=
	

	Start Permian Period – 286 million years ago
	12,602,740
	=
	

	Start Triassic Period – 245 million years ago
	12,602,740
	=
	

	Start Jurassic Period – 208 million years ago
	12,602,740
	=
	

	Start Cretaceous Period – 144 million years ago
	12,602,740
	=
	

	Start Tertiary Period – 66.4 million years ago
	12,602,740
	=
	

	Start Quaternary Period – 1.6 million years ago
	12,602,740
	=
	


	Geologic Events

	Event and Years Ago
	÷
	=
	Model – Days Ago

	Formation of Oceans – 4 billion years ago
	
	
	

	Oldest Known Sedimentary Rocks – 3.5 bya
	
	
	

	Formation of Oxygen rich Atmosphere – 3.5 bya
	
	
	

	First Ice Age – 2.3 bya
	
	
	

	Formation of Ozone Layer – 0.9 bya
	
	
	

	Active Volcanoes and Mountain Building – 450 mya
	
	
	

	Appalachian Mountains – 450 mya
	
	
	

	Laurasia and Gondwana Separate– 410 mya
	
	
	

	Formation of Large Coal Swamps – 330 mya
	
	
	

	Laurasia and Gondwanaland Combined – 330 mya
	
	
	

	Alps – 320 mya
	
	
	

	Ice Age – 300 mya
	
	
	

	Pangaea – 250 mya
	
	
	

	Palisades Region of NJ Forms – 200 mya
	
	
	

	Shallow seas cover Europe and America – 181 mya
	
	
	

	Africa and South America separate – 100 mya
	
	
	

	Andes rise – 25 mya
	
	
	

	Intense Volcanic Activity – 11 mya
	
	
	

	Asia and India collide – 10 mya
	
	
	

	Last Ice Age – 10,000 ya
	
	
	


	Biological Events

	Event and Years Ago
	Model – Days Ago

	First Prokaryotes – 3.5 billion years ago
	

	First Eukaryotes - 1.7 bya
	

	First Animals – 700 mya
	

	First Mass Extinction - 600 mya
	

	Cambrian Explosion – 550 mya
	

	First Vertebrates – 500 mya
	

	Invertebrates and Algae Dominate – 500 mya
	

	Explosive Evolution of Terrestrial Life – 425 mya
	

	First Fish – 420 mya
	

	Appearance of Seed Plants – 405 mya
	

	First Amphibians – 405 mya
	

	Appearance of Reptiles – 310 mya
	

	Amphibians Dominant Lifeform – 310 mya
	

	Insects Common Lifeform – 310 mya
	

	Permian Extinction – 260 mya
	

	Appearance of Dinosaurs – 220 mya
	

	First Birds – 181 mya
	

	First Mammals – 181 mya
	

	First Flowering Plants – 181 mya
	

	First Modern Mammals – 135 mya
	

	Cretaceous Extinction – 65 mya
	

	Appearance of Man – 11 mya
	

	Spreading Grasslands, Declining Forests – 11 mya
	


Timeline Questions

Geologic Time Periods

1. Which time period is the longest?

2. Which time period is the least active (has the least going on)?
3. Based on your chart, what criteria do we use for the beginning and end of a segment of time (i.e. era, period, etc).

4. A rock contains fossils of a fish species that has been around since the Mesozoic Era.  Can we accurately date the rock based on the fossils?
Earth’s Environment
5. What evidence does your timeline provide for changes to Earth’s environment?

6. Propose an explanation for why it took so long for an oxygen-rich atmosphere to form.  Then propose an explanation for why it took so much longer for the ozone layer to form.

7. Once the ozone layer formed, life quickly adapted to land.  Propose an explanation.
Life On Earth
8. What evidence does your timeline provide for change to organisms?
9. Consider the time between the formation of the Earth and the first life.  Then consider how long evolution took between groups of animals (i.e. fish to amphibians, amphibians to reptiles, reptiles to birds, reptiles to mammals, etc).  Is the rate of change speeding up or slowing down?  Propose an explanation for your observation.
10. Very few rocks from the Precambrian have fossils in them.  Most of these rocks are metamorphic in origin.  Why are fossils rare in these rocks?
11. Fossils of tropical ferns, found deep in Pennsylvania coal mines, formed during the Carboniferous period.  What does this suggest about Pennsylvania?
12. Fossils of Devonian-period seashells are found here in Monroe County.  What does this suggest about Monroe County?
13. Fossils of Silurian-period coral reefs have been found in New Jersey.  What does this suggest about the water temperatures off of New Jersey?
14. The first reptiles arrives around 290 mya.  Also around 248 mya a large number of marine species died out.  About the same time, the super continent Pangaea formed.  Do you think these three things could be related?  Explain
Conclusions
15. Suggest some reasons why most of the events are clustered in certain months.
16. What general conclusions can you draw from your timeline regarding changes on Earth?
17. A rock contains fossils of a fish species that has been around since the Mesozoic Era.  Can we accurately date the rock based on the fossils?  Explain.

