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The Occurrence of Mass Extinctions
During the Phanerozoic era (starting 550 myo) the fossil records are both abundant (think dinosaur bones!) and visible.  This has allowed researchers to trace both the origin and extinction of enormous numbers of species.  
1) Using the definition of more than 30% species lost, as the definition of a mass extinction, fill in the chart below.
	Name
	
	
	
	

	Million Years ago
	
	
	
	

	% Species Lost
	
	
	
	


2) Provide three explanations for why researchers believe mass extinctions might occur on earth.
3) The cause of the mass extinction that occurred 65 million years ago seems more certain than the cause of other mass extinctions. What is the reputed cause of this mass extinction and what two pieces of scientific evidence support this?
The threat of impacts from space
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Scientists have found and are tracking most of the estimated thousand near-earth objects with diameter 1 km or greater.  Such a size would cause a mass extinction (including us) on earth.  
1) In any given year, what is that chance such an object will hit us?

2)  What would be the impact to earth should a 0.5 km object hit?
3) In any given year, what is the chance such an object will hit us?

4) The vast majority of these objects (100s of thousands) are too dim to be found by current telescopes until they have come very close to earth (possibly days from impact should they be on such a course).  What do you think should be the world plan to deal with such events?  
The requirements for Life
The search for life in the Universe leaves a lot of space to cover.  To limit the enormous area, we can rule out regions where life requirements are not met.  Keeping in mind the very large range of conditions over which even earth’s life can exist and it may be even more extreme elsewhere, list the three items believed absolutely needed for life and why:
What is so special about water?

Even though it may seem we are being narrow minded (considering only earth-like life), there are many scientific reasons we believe life ANYWHERE requires liquid water.  Read the short section on P 171 of your book entitled Metabolism, Water and the Search for Life (we skipped most of this, but this section is worthwhile).

1) Based on that reading, what are the three key roles liquid water plays in the metabolism of life on Earth?

Let us then consider the properties of other ‘astronomically’ abundant molecules (ammonia, ethane, methane) as potential life-supporting liquids.  There are (again) three key property differences between water and any other possible liquid candidate for life.  Fill in the table below to elucidate these differences.
	Property
	Water
	Other Molecules  
	Significance of this property to life

	Temperature 

 & range 
as liquid
(2 properties)         
	 
	
	

	Density 
as solid

versus

liquid
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Nonpolar
	
	
	








