1) An insect can choose to act altruistically or not.  The altruistic act will reduce the individuals fitness by 0.4, but will increase the fitness of the recipient by 1.2 .  What would the average relatedness need to be in a population to maintain the act?

Rb>c

b = 1.2, c = 0.4

R(1.2)>0.4

R>1/3

2) Use this pedigree to calculate relatedness.  How much would the benefits have to impact fitness in order for an actor to incur a cost of 0.1?


[image: image1]
These are cousins, so they are 1/8 related.  But you can figure this out by tracing the relatedness through the pedigree. Starting with the actor, go up to the mother (1/2).  Then go from the mother to her brother (1/2) then go from the brother to the recipient (1/2).  ½ x ½ x ½ = 1/8.

Knowing this, use Rb > c again.  R =1/8, c = 0.1 so the benefits must be greater than 0.8
3) What are the three explanations the book provides for senescence?  Which are evolutionary?  Why are they considered evolutionary explanations?

Rate of living, Mutation accumulation, Antagonistic pleiotropy.

The last two are evolutionary.  Mutation accumulation suggests that mutations late in life after reproduction escape natural selection. Antagonistic pleiotropy suggests that traits that cause senescence are controlled by the same genes that are favorable before reproduction. These both take into account the forces of evolution.  Rate of living suggests that senescence is just a byproduct of physiology.

4) Consider the three species concepts described in the book.  What is one advantage and one disadvantage for each?  What is the difference between species concepts, species definitions, and species criteria?

The three concepts are morphospecies, biological species concept, and the phylogenetic species concept.  MSC is useful for museum specimens and non sexually reproducing specimens, but is subject to the discretion of the descriptor.  BSC is testable, but does not account for asexual species or gray areas (hybrids).  PSC is useful for asexuals but does not provide a clear cutoff point.

A species definition states definitely what a species is.  A criteria sets out characters that we would use to identify a species.  A concept is a little of both of these, with one overarching theme.

5) With respect to what we have learned about hardy-weinberg conditions, why is it important for selection or drift to be stronger than migration in order for speciation to occur?

Migration will homogenize to populations, making them more similar.  This will oppose divergence which is necessary for speciation.  In order for divergence to occur migration must be stopped, or must be weaker than the forces of drift or selection.  The balance must be tipped towards divergence.

6) What is reinforcement?  How does prezygotic isolation evolve without being considered reinforcement?

Reinforcement is the evolution of prezygotic isolating mechanisms as a way to prevent the deleterious effects of postzygotic isolating mechanisms.  So postzygotic need to arise first. Prezygotic isolation can occur without postzygotic isolation and is therefore not reinforcement.  
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