Anthropology 7 Problem Set # 1
Sexual Selection Theory
1)  Imagine two rockets are sent off on a one-year voyage around Mars.  The crew on the first rocket, the “USS Challenger”, is composed of ten men and one woman, whereas the crew of the second rocket, the “USS Discovery”, is composed of ten women and one man.

a. What’s the maximum possible number of children you might expect to find on each rocket when they return to Earth after one year (assuming no twins, triplets, etc.)?

b. Assume both ships arrived on Earth with their respective maximum possible number of children on board.

What is the average reproductive success of a woman on the USS Challenger?  __________

(i.e., average number of children/woman)

What is the average reproductive success of a woman on the USS Discovery?  __________

What is the average reproductive success of a man on the USS Challenger?  __________

What is the average reproductive success of a man on the USS Discovery?  __________

c. For a single rocket, does the average reproductive success for a woman differ from the average reproductive success for a man?  __________

d. Compare the USS Challenger to the USS Discovery. 

Is there any difference in the average reproductive success for women on the two vessels?  _________

Is there any difference in the average reproductive success for men on the two vessels?  __________

Instead of considering averages, consider the variance in reproductive success.  Does the reproductive success of women vary much?  __________What about the reproductive success of men?  __________

e. Which sex has higher variance in reproductive success?  __________

Is there a difference in the extent to which males versus females can enhance their reproductive success by having sex with more members of the opposite sex? Why? 

What is the relationship between this fact and the length of time it takes to have sex, versus the length of time it takes for a fetus to mature in the womb? 

f. Under ancestral conditions, there was no Gerber’s baby food -- infant diets were restricted to mother’s milk.  Would the need to feed a child through nursing affect the above relationship between male and female maximum reproductive rates? Would it affect the difference (if any) in variance in reproductive success between human men and human women? Would it affect the difference (if any) in the average reproductive success of men and women? 

2)  Now imagine  that 1000 rockets are sent into space on a  year long voyage around Mars. This time all of the ships have a crew of ten men and one woman. The women on these ships differ in their sexual behavior, and these differences are heritable.  One-third of the women are strictly monogamous -- they only have sex with one of the men on their ship.  One third of the women are mostly monogamous, but do have affairs with a couple of other men on the ship during the voyage.  And one third of the women are promiscuous -- they have sex with all of the men on their ship.


Assume that these women’s daughters inherit their mother’s sexual behavior.  In the next generation, what proportion of these daughters will be strictly monogamous?  __________  What proportion will be mostly monogamous?  __________  What proportion will be promiscuous?  ________ Do these proportions differ from those that characterized their mothers’ generation?  __________  If this experiment is conducted on the daughters’ generation, and on their daughters’ generation, and so on, what will the proportions of each mating strategy be after many generations?

3)  Next imagine that 1000 rockets are sent into space on a  year long voyage around Mars, but this time all of the ships have a crew of ten women and one man. The men on these ships differ in their sexual behavior, and these differences are heritable.  One-third of the men are strictly monogamous -- they only have sex with one of the women on their ship.  One third of the men are mostly monogamous, but do have affairs with a couple of other women on the ship during the voyage.  And one third of the men are promiscuous -- they have sex with all of the women on their ship.


Assume that these men’s sons inherit their father’s proclivities for engaging in these forms of sexual behavior.  In the next generation, will the sons exhibit these sexual behaviors in the same proportions as were found in the previous generation?  __________

Will the three strategies exist in equal proportions in the sons of this next generation?  If not, which will predominate -- strictly monogamous sons, mostly monogamous sons, or promiscuous sons?

If this experiment were repeated on the sons’ generation, and on their sons’ generation, and so on, what will the proportions of each mating strategy be after many generations?

4)  In most mammalian species, females make a large and physiologically obligatory investment in offspring: internal fertilization, placentation, a long gestation period, and a prolonged period after birth in which the offspring is nursed.  Although the males in some mammalian species provision and protect their offspring to some extent, this is not terribly common: most male mammals invest little or nothing in offspring.  This means that females have a lot to lose by choosing the wrong mate -- therefore, females should be especially choosy, mating only with males that will confer benefits to their offspring.  Because most male mammals are not investing in offspring, all that they have to offer a female is the quality of their genes.  Therefore, females should be sensitive to cues of “good genes” and prefer males that display these cues.  For example, good health could be the result of a genome that is particularly resistent to pathogens; in contrast, good health could merely be the result of good luck.  

a. What costs does a female incur if she mates with a male that possesses relatively inferior genes? 

b. What incentive is there for males to develop deceptive cues to good health?

c. What is the cost to a male of mating with females who turn out to be relatively unsuccessful reproductively?  How does this compare with what females have to lose?

5)  Males stand to benefit greatly from multiple matings.  This fact makes sexual access to females a limited and valuable resource.  Males, therefore, have a significant incentive to compete for this resource.  Therefore, one would expect to find adaptations in the male that show evidence of special design for the purpose of attracting or acquiring multiple matings.  Many different strategies are available to accomplish this.  One way is simply to engage in physical combat with other males to compete for sexual access to females.  In species where this is the case, one often observes that males are much larger than females (e.g., elephant seals).  In addition, males often possess special offensive and defensive weapons, such as the antlers in deer species.  An alternative strategy for males is to provision the females, exchanging gifts for matings.  Still another strategy that is seen in many species, such as the peacock, is for males to possess elaborate ornamentation which serves no other function than inducing the female’s choice of the male as a mating partner. 

In most deer species, males do not invest in females or their offspring.  Males are larger than females.  Furthermore, males possess antlers, but females do not.  Why is it that only adult males possess antlers, and not juvenile males or females?  What factors might determine which of the above strategies (direct combat, provisioning, ornamentation) is adopted my males of a given species?  

6)  What about a species in which females do not invest in offspring, but males do?  For example, in certain seahorses, females lay eggs into the pouch of a male, who then incubates them.  The female never has any further contact with that male or her offspring.  Which sex do you think will be choosier about who it mates with?  __________

Which sex do you think will be larger and more aggressive?  Which sex do you think will be more promiscuous?

7)  Let’s go back to considering species in which females invest more in offspring than males.  What selective advantage is there for females to mate with one male rather than another?  If the female is limited in the number of offspring she can produce, she can still increase her reproductive success by enhancing the quality of the offspring she produces. The choice of male she mates with will influence the quality of the offspring she produces. Two ways in which the female can improve the quality of her offspring are to choose males with good genes and to choose males that will invest in her offspring.  If a male is in good condition and health, then, to the extent that the male’s condition is a function of his heritable traits, the female can pass on the same traits to her offspring by mating with him. Additionally, as may be the case with the peacock’s tail, if a male is attractive to females and therefore enjoys higher reproductive success, then by mating with him the female can herself produce attractive sons who will have high reproductive success.


In some species males may also make a significant contribution to the care of the offspring.  Females can improve the quality of her offspring by choosing males who will make a larger investment in them. Females may favor males who possess or control the resources needed to successfully raise her offspring and show signs of the willingness to invest these resources.


From the point of view of both sexes, there is a tradeoff between investing futher in existing offspring or investing in the production of additional offspring.  However, the optimal balance between investment in these two options often differs for the two sexes.  Females of many species make a larger physiologically obligatory  investment in existing offspring.  Female mammals carry their offspring in a womb for an extended pregnancy.  In addition, investment in her offspring continues through lactation and may even extend beyond weaning.  While pregnant and lactating, the female does not usually have the option to invest in additional offspring.  Options are often limited for males too. 

Consider a male antelope from a species that eats grass.  Grass is a readily available, but energy-poor food resource. There is not much a male antelope could do to provision a female and/or her offspring that the female and her offspring couldn’t do much more efficiently themselves.  He could possibly pull up tufts of grass and give them to the female or their offspring, but not even the female does this for her own offspring since it is an inefficient means of investment.

How would a male antelope compete to produce the most healthy grandchildren?

8)  Consider a male chimpanzee who can hunt.  Meat is a compact, high calorie resource that can be easily transported.  Does a male chimpanzee have ways of competing for sexual access to females that are not available to a male antelope?

What kind of psychological mechanisms for mate choice might you expect to find in a female chimpanzee?

9)  Now consider a male songbird.  The female lays an egg which needs to be incubated until it hatches.  Both the males and females are capable of incubating the eggs because, unlike the fetus in the mammal, they are external to the mother.  As a result, the male can make a valuable contribution to the care of his offspring.  Additionally songbirds tend to eat energy rich foods such as seeds and insects which the male can efficiently provide to offspring.  One does indeed find that male songbirds do make significant contributions to the care of their offspring.

Imagine a species of songbird in which males invest an equal amount of care in offspring as do females.  Would you expect males in such a species to be more likely or less likely to have special display structures designed to attract mates (such as brightly colored feathers)?  What about specialized structures for aggressive male-male combat for access to females? 

Some species of this kind have engage in elaborate courtship dances with females.  In these dances, what do you think they are advertising?

In a species of this kind, would you expect males to mate indiscriminately?  Or would you expect them to be choosy, like female mammals are?

10)  Now consider so-called ‘sex-reversed’ species where males invest more in offspring than females do. Imagine that there is a species of bird in which the male bird incubates the eggs and provisions the female and her offspring with seeds and insects.  

What kinds of adaptations would you expect to find in the females of this species?  Would you expect that the males or the females to be physically larger?  Which sex would you expect adaptations for combat?  Which sex will be choosier?  Which sex will have more highly elaborate displays?

