(50 points total) 

   Name_________KEY_________
Mini-Exam 2 - Winter 2009
Bio 125 – Conservation Biology

1) What is the relationship between extinction & evolution? Give a brief description of how these two processes are linked in the history of life.  (6 pts)

Extinction & evolution are linked – without species going extinct there would be less room for new species to evolve (also – species that don’t adapt go extinct…).
After mass extinctions, many niches become available, allowing for major evolutionary radiations.  Ex.: end of Cretaceous, dinosaurs went extinct making room for mammalian evolution to explode!

2) Small population sizes:

a) What happened in the M&M experiment as you ate more and more M&M’s, and the “population” size got smaller and smaller? (2 pts) Diversity of colors decreased
b) If the M&M’s were real critters, what would this change in the population represent? (2 pts)
loss of “genetic” diversity; OR, genetic drift
c) As a result of the change you described above, several other factors arise to threaten small populations.  List three such threats, and explain how they interact and what their impacts are.  (6 pts)
Decreased genetic diversity ( less adaptability ( lower fitness  ( higher mortality rates, lower birth rates ( even lower fitness ( smaller population size ( inbreeding ( even lower genetic diversity  ( even smaller population…
This is the “Extinction Vortex”
3) We discussed three possible explanations for why many Hawaiian birds are driven towards extinction by invasive rats, based on specific bird traits making them especially vulnerable to rat predation.  Please state two of these ideas in the form of clear, testable hypotheses. (12 pts)
a) Hypothesis 1: Bird Size -  Large birds would be harder for rats to capture, kill & eat, so smaller birds would be more likely to be hunted to extinction.
b) Hypothesis 2: Nest Location – Nests on or near the ground would be easier for rats to access, so those species should be more likely to be driven toward extinction.
c) Hypothesis 3: (other option) Nestling Time – Longer duration in nest = longer time susceptible to predation, therefore more likely to be driven toward extinction.
d) Choose one of the above hypotheses and describe whether or not the data supported your argument, and why.  If necessary, include an alternative explanation.

Here you needed to describe the data you reviewed in your groups & we went over in class – size & nest site were partially supported; nestling time was not supported by the data.
4) Several theories have been proposed to explain the extinction of the North American mammalian “mega-fauna” (things like woolly mammoths & giant ground sloths, as well as saber-toothed tigers...) at the end of the Pleistocene Era (last ice age).  List the two main theories that we discussed at length in class, and give evidence used in support of one of them.    (8 pts)

a) Theory 1:  Human Over-hunting
b) Theory 2:  Climate Change (warming)
c) Which of these two theories do you support?  your opinion- either one =  plausible
i. What evidence exists in support of this theory:
Human Over-hunting - Evidence for:
Timing of human arrival matches timing of extinction; presence of human hunting tools at many kill sites; presence of mega-fauna bones at human archeological sites…

Climate Change (warming) - Evidence for:
Timing of extinctions closely matches timing of climate warming, and many species were adapted to cold conditions.

ii. What (different) evidence exists that argues against the other theory:
Human Over-hunting - Evidence against:
Few humans, many animals; very large continental area for humans to have impacted all possible habitats of mega-fauna…


Climate Change (warming) - Evidence against:
Earlier climate changes (warming) did not cause extinctions; warming in Europe at same time did not lead to so many extinctions.

5) In what way is a mass extinction like a “house of cards?” (4 pts)

Each card represents a species, the whole “house” an ecosystem.  In a mass extinction event, as more & more species are removed the whole house becomes unstable and may collapse, bringing down many other species along the way because they rely on those going extinct for food, etc.

6) Show the major sources and sinks for carbon in Earth’s systems (living & non-living) – either in written lists or in a diagram.  THEN save some room to describe how the ocean’s  role as a net carbon sink may ultimately threaten marine life & food chains (10 pts)
	Sinks:
	Sources:

	Soil – esp. permafrost
	Respiration (animal & plant)

	Ocean
	Decomposition

	Atmosphere
	Burning (e.g. forest fires)

	Vegetation
	Burning fossil fuels

	Fossil fuels
	Deforestation 

	
	Melting permafrost


OCEANS: As a net carbon sink, the ocean absorbs much of the atmosphere’s excess CO2.  CO2 dissolved in water goes through the chemical reaction that produces carbonic acid (CO2 + H2O ( H2CO3).  The weak acid that is produced as a result can quickly rise to concentrations strong enough to dissolve the calcium carbonate shells of marine organisms like corals, forams, mollusks, etc.  Many of these animals form the base of marine food chains.
