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Discussion for Lecture 5
There are many examples of deception whereby members of one species deceive members of a different species.  Examples would include the several cases where a species of butterfly evolves a coloration pattern that mimics that of another species that is distasteful or toxic to bird predators.  There are also some species of harmless snakes that mimic the coloration or behaviors of poisonous species.  In both these types of mimicry, a species gains some degree of protection form predators by mimicking a species that predators have learned to avoid.
There are also cases of deception involving interactions between individuals within a species.  (This is obvious in human interactions.)  How could you explain the evolution of deception mechanisms that are used to deceive other members of the same species?
Discussion for Lecture 6

1)  One outstanding human characteristic is the ability to learn complex tasks and to solve complex problems.  To a large extent, this involves learning.  Do you think that the occurrence of certain learned behaviors in some of our ancestors might have influenced the genetic evolution of human characteristics?  

2)  Animals may behave altruistically toward close relatives and thus may benefit their own genes by contributing to the survival and reproduction of other individuals that are carrying identical genes.  Do you think it likely that in some species individuals would evolve to preferentially show altruism toward siblings that look more like them with respect to certain external features, and to be less likely to behave altruistically toward siblings that are less close in resemblance?  Why?

Discussion for Lecture 7

Many species exhibit what are termed “balanced polymorphisms”.  This is when two or more forms of a particular characteristic are commonly found in a population and the relative frequencies of each characteristic appear to remain fairly constant, at least over the course of several generations.  (The term “balanced polymorphism” refers specifically to the situation where there are two or more distinct types, generally without intermediates.  Continuous variations, such as height in humans, are not considered balanced polymorphisms; continuous variations are usually the product of several genes and environmental factors.)  Consider the following example:

The Siberian hamster is a rodent species (native to Siberia, of course) that molts to a white coat in the fall and molts back to a grey/brown coat in spring.  But not all individuals in the population do this.  About 15-20% of the animals retain a grey/brown coat all year round.  This retention of the summer-type coat is largely under genetic influence; by selectively breeding animals that retain the summer coat with one another, it was possible (within 4 generations of selective breeding) to obtain a breeding line in which more than 80% of the offspring retained the summer-type coat all year.

Given what you know about natural selection, how could you explain the maintenance of both morphs (those that change coats and those that don’t) in the wild population of Siberian hamsters?  Why doesn’t one or the other of the relevant sets of genes that regulate seasonal molts become eliminated, or at least greatly reduced in number?

Discussion for Lecture 8

1)  Consider the following hypothetical scenarios for two species of moths:


Species A:  In a particular species of moth, females always lay their eggs on marigold plants.  The mechanism for maintaining this habit is that female moths are genetically ‘programmed’ to recognize marigolds and lay eggs on them; for example, there may be a gene (or genes) that code for development of mechanisms through which the female moth is attracted to the odor of marigolds when she is about to lay eggs.    Since the moth has been utilizing marigolds as a host plant for thousands of generations, one would expect the caterpillars to have evolved adaptations to feed on marigolds and perhaps also to have evolved appropriate protective coloration or other defense mechanisms.


Species B:  Same situation as above, except that the mechanism for recognition of the host plant is different.    In moth Species B, the larvae are imprinted to the plant that they feed on during early development and return to that plant to lay eggs; for example, the larva (caterpillar) might be imprinted to the odor of the plant that they encounter at the time they hatch from the egg and then have a mechanism by which the female moth searches for that odor when she is about to lay eggs.  As with moth Species A, one would expect the larvae to have evolved adaptations for living on marigolds, since that is the host plant that they have been using for many generations.


In both moth species, we will suppose that males recognize and mate with females of their own species, but do not discriminate between females based on the type of plant that the female developed on during the larval stage.

Now, suppose that an individual female makes a mistake and lays her eggs on another type of plant (not marigolds) which happens to serve as an adequate host plant for the caterpillars---i.e., the larvae can feed on the plant and develop normally.  Would you expect the mechanism of host plant recognition (different for Species A as compared to Species B) to make any difference with respect to possible long-term (evolutionary) outcomes of this mistake? 

2)   This problem introduces one new twist to the scenarios described in problem 1.  In addition to the conditions given above for Species A and B, let’s add the following:

  The males in both Species A and B will mate only with females that grew up on the same type of plant that they themselves (the male) developed on.  (This may sound a bit far-fetched, but perhaps it isn’t entirely implausible.  For example, monarch butterflies are not eaten birds because monarch caterpillars eat milkweed and retain chemicals---cardiac glycosides---from the plant that are distasteful and actually somewhat toxic to birds.  Birds learn not to eat the monarchs.  So maybe it would be possible for females of some insect species to ingest a plant chemical and use it as a sex attractant pheromone.  And maybe males of the same species become imprinted to chemicals of the host plant that they grow up on and are then attracted to females that use the same chemicals as pheromones.)


As with problem 1, what might you expect to be the possible evolutionary outcomes in Species A and Species B, respectively?

Discussion for Lecture 9

1)  One outstanding human characteristic is the ability to learn complex tasks and to solve complex problems.  To a large extent, this involves learning.  Do you think that the occurrence of certain learned behaviors in some of our ancestors might have influenced the genetic evolution of human characteristics?
2)  How do primates generally care for their young?  Is there anything different about primate parenting as compared to most other mammals?  Why might this pattern have evolved?  Do you think it has any particular significance for human evolution?

