Lecture 15

 
Outcomes

How does environmental stability influence whether sexual or asexual reproduction is favored (Lottery Ticket Hypothesis and Red Queen Hypothesis)? 
· Depending on whether the environment is changing or not, sexual or asexual reproduction will be favored. If the environment never changes, and an adult female has made it to reproductive age it is safe to assume that she is well adapted to the environment, then cloning is favored and asexual reproduction in environments that do not change very much.
· Lottery Ticket Hypothesis: In most cases however, environments do change and the selective pressures that the offspring face end up being very different from those that parents faced. When the environment is changing and the offspring are likely to encounter different environmental conditions from the parents it makes sense to hedge your bets and it makes sense to create a diversity of offspring genotypes in the hopes that some of them will survive 
· Red Queen Hypothesis: When the environment is continually evolving, sexual reproduction should be favored so that a species can keep up with the changing environment. An example of this is with parasites. If the parasite is continually evolving to attack a species, then the species needs to be continually evolving its defenses to the parasite in order to survive (lock and key metaphor, where diseases invent new keys new ways of infecting, getting into/ latching onto host cells, and hosts have to continue evolving in order to change the locks). The main long term advantages of sex are that it can purge harmful mutations, and combine helpful mutation, while short term advantages are that it can help a species evolve to a quickly changing environment. Sexual reproduction explains sexually dimorphic traits (traits only expressed by one sex) and traits that can not be explained through natural selection.
· The Lottery principle and Red Queen principle are environmental (short-term) benefits of sex
· Most likely, if there are a lot of predators, sexual selection (natural selection arising through preference by one sex for certain characteristics in individuals of the other sex) will be favored thanks to the lottery principle. Even if mating calls and such could attract attention, it would be better than having no evolution to counter the predators. 

 How sexual reproduction places different selective forces on males vs. female?
· Sexual reproduction places different selective forces on males and females because each gender looks for different qualities and each gender’s fitness is judged on different criteria. 
· Sexual dimorphism: the differences in appearance of males and females. These traits reduce survival or have no survivorship advantage, but increase the ability of individuals to attract mates. For example, frogs that call loudly to attract mates put themselves in danger to reproduce sexually because their loud call also attracts predators. Traits like this persist because they are favored by sexual selection
· The selective forces sexual reproduction places on males are stronger than females because males are males produce more sperm than females do eggs, so a male’s fitness is depended on the quantity of offspring, while the fitness of females is dependent on the quality of the offspring. This is because females can't produce as many eggs, so they are choosy in their mates because they want the best genes for their offspring, thus females place a selective pressure on males as they "select" which male’s genes they want in their offspring

Distinction between intrasexual selection and intersexual selection
· Intersexual selection:  Occurs in interactions between males and females, where males show of there structures (peacock feathers, songs, etc) to attract females 
· Intrasexual selection: Occurs in interactions between members of the same sex, where males use their large body size, tusks, to intimidate, injure or kill rival males 
· Handicap Explanation for why females prefer males with extravagant ornaments: Females select males (ornate males) with extravagant ornaments (ex. peacock feathers) because they have survived despite carrying such a handicap and therefore have successful alleles, this is responsible for the ornamental handicap being passed on to offspring

Why males usually compete for access to females (rather than vice versa)
· Males invest less, so they can maximize their fitness by competing for access to members of the opposite sex, the general trend is that sex differences in parental investment and potential fitness determine which sex chooses and which sex competes. The sex with higher parental investment is almost always the one that chooses their mates, while the sex that invests less (males) can maximize its fitness by competing for access to members of the opposite sex. 

Which sex has higher potential fitness
· Males have higher potential fitness

Which sex has higher average fitness
· Males and females have the same average fitness because for every big male winner, there are some big losers (males that don’t get any mating’s at all), while most females are able to find at least 1 mate.

Relationship between sexual selection and parental investment
· The females of the population that are more attractive and males that are generally superior will be better parents and be more likely to successfully provide for the family.
· In parental role reversal, females compete for access to males because males have the higher parental investment in the offspring. If both sexes invest heavily in parental care, sexual selection operates in both sexes. In general males are less selective about short term partners compared to females but when it comes to long term mating partners, both sexes are similarly selective.  
· Symmetry, intelligence, successful, wealth are all traits that females especially and males look for
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