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Chapter 2: Lecture Notes
There are four key assumptions in evolutionary theory. (1) Designed for Gene Replication. First, there is the old idea of survival of the fittest, or increasing the likelihood that your kind survives. We talk about it not as individual likelihood to survive or even our offspring, but that the basic motive of the organizing principle is that we are designed to increase the likelihood that our genes replicate. We have a natural design for gene replication. We act in ways that increase the likelihood that our genes in ourselves and our offspring and our relatives will have the opportunity to reproduce. Intuitively, we think of evolution as you yourself surviving. In 1964, Hamilton said it is not the individual per se, but rather we are invested in our genes which make up both the individual and family members. We act to promote the survival of those who share our genes, so the individual is designed for gene replication. 

(2) Natural Selection Pressures. The second assumption is that we are operating in environments; we are very responsive to the nature of environments. We respond to selection pressures. Selection pressures are threats to our survival. What are these selection pressures, these threats and opportunities related to the likelihood that we will reproduce our genes? There are two different kinds. One is natural selection, which is the events in the environment that kill organisms that we are designed to avoid. They are classic environmental events that eliminate the organism. We avoid danger and pain; we avoid big objects; we do not like spiders. One of my favorite examples is pain; pain is a signal that tells you that you are in the proximity of something that can threaten your survival – a hot fire or a dangerous object. Some people are born without the capacity to experience pain, and they have great difficulty surviving because they have no way of avoiding environmental threat. They burn their hands and bump into walls. These are selection pressures related to natural selection, the things that kill the organism. This is the traditional sense of survival of the fittest; you are avoiding bears, not eating spiders and bad mushrooms. 

(3) Sexual Selection Pressures. There is a second discovery related to the social nature of evolution; these are sexual selection pressures. Helen Tronin from England identified this more clearly than anyone else. One way we guarantee that our genes are passed on to the next generation is that we survive; that is natural selection. The second way is that we reproduce. Reproduction is a huge determinant that our genes are passed on to the next generation. It is a complex process. We have to respond to the competition for mates. There is a lot of competition across species; animals kill each other and form social hierarchies. So there is intrasexual competition, with males competing with males to mate. If you have ever been to Point Reyes you can see Tule Elk. You will find one male with lots of females around it, and then there are the other males who got defeated by the successful male. Then there is intersexual competition, which is an interesting process of competition across the sexes, which has to do with which individuals of one sex choose to mate. Females across a lot of species dramatically want to mate with males that have a lot of resources, so they look for organisms with a lot of resources; they look for the signs of resources, so the males try to show off certain adaptations to attract mates. 

(4) Adaptations. The fourth feature I want to focus on is adaptations, which is a process we evolve that solves a problem in an efficient way. The big thing is to reproduce our genes. We do that in an environment that has a lot of threats and opportunities we call selection pressures of the natural selection kind dealing with individual survival. Then there is sexual selection, which has to do with the likelihood that we will reproduce. How do we meet these pressures? We have hundreds if not thousands of adaptations. Adaptations have certain properties. They are precise and serve specific factors. We have specific parts of the brain that respond to fear calls or your offspring’s face. They are reliable in that we consistently respond to objects or events in the same way. They are efficient and predictable. Your textbook talks about animals and fixed action patterns that are goal-directed and script-like. They have a function of moving the organism in a particular direction to solve a particular problem. 

There are also different adaptations that have been identified. One danger a pregnant woman has is the danger of toxins that will hurt her baby. An integrative biologist argues that pregnancy sickness is an adaptation that prevents a mother from taking in food that may have toxins and hurt the embryo. We have drugs for women to eliminate pregnancy sickness, but it is an evolved adaptation. For a particular time of pregnancy, the woman is alerted to toxins in the environment by certain sensations she has; it makes her avoid foods that are particularly toxic. It is a weird response you would think has no purpose; evolutionary theory makes a compelling argument as to why it is an adaptation. It turns out that women get pregnancy sickness at the time when the baby is most vulnerable to toxins, and it goes away when the baby is least vulnerable. Women who have the worst pregnancy sickness have the healthiest babies. 

Second, mating is costly and you want to find someone who has healthy genes. One sign of poor health is facial asymmetry; the more you are exposed to parasites in the environment, the more asymmetrical your face is. It turns out that people find symmetry beautiful. That is an interesting mechanism. How do you find someone who is healthy? This is a cue. 

Third, how do you find someone, from the male’s perspective, who is fertile? Women in puberty undergo a redistribution of fat from the bum to the thighs and hips and create the waist to hip ratio, so the bigger the hips in relation to the waist the greater the sign that the woman is fertile and has the capacity to reproduce. Men around the world find that waist to hip ratio very attractive – more so than a typical male waist to hip ratio. Things that signify fertility are associated with attractiveness: things like smooth skin, full lips. These are associated with youth and health. 

Giving birth is like running two marathons; it costs women a lot, so women look for men who have resources and are committed to raising offspring. Kenrick found that women are attracted to men with resources. Men like to show off resources when they flirt; they show off their fancy watch and the keys to their Ferraris and pick up the check. Some silly research showed that women find men more attractive in an Armani suit than in a McDonald’s uniform. 

Tooby and Cosmides suggest that people have built in cheater detectors to detect if someone is unfaithful. We are good at detecting who will cheat or rip us off. We meet someone and think we do not trust them. 

You have to protect offspring. The human neonate is born very premature; everyone would die without a lot of care. They are also very costly; they cry at night, and you do not get enough sleep, you stop having sex, stop going to movies, you are cleaning up diapers all the time, and you go to a restaurant and they throw up on you. It is a great experience, and one of the reasons it is a great experience is that we love baby-faced features with big heads in relation to their bodies, big eyes, big forehead, small chin, little mouth, and we see that and go “Ahhh.” You could be cleaning your offspring’s poop and be overwhelmed by the cuteness of their face. It makes it worthwhile. 

Finally, men for a variety of reasons are not as certain that their offspring is theirs. The mother knows that that baby is hers, but an estimated 5% to 10% of babies born in the US were biologically fathered by someone other than the father who will be taking care of them. So fathers are never 100% sure it is theirs. They do not have to breastfeed, and they are not as committed to the long haul involved in bringing up their offspring, so we need an adaptation to make them hang in there and stick. A recent discovery is that offspring are more likely to look like their fathers. So the little baby looks like her dad; it is a wonderful evolved mechanism that reorients the male sympathy. Neutral observers will say that babies look more like their fathers than their mothers at birth; this effect disappears over time.
The Three Assumptions of Evolutionary Theory. Evolutionary theory has three basic assumptions, we said last time. First, the organizing force of the human being is to replicate our genes, not the survival of individuals per se, to make sure they persist past our own life. Secondly, we have talked about selection pressures, problems within the environment that we have to overcome in order to survive as individuals and pass on our genes. There are selection pressures that give rise to evolved traits or adaptations. We talked about natural selection, or things in the environment we have to respond to so that we can live (like eating the right foods and avoiding toxins). Then there is sexual selection, which makes sure you can reproduce. That is not guaranteed, so we have evolved traits and adaptations that increase the likelihood this will happen. Third, there is the idea of an adaptation or a specific trait that allows us to spread our genes from one generation to the next. Evolutionary theorists think of human beings and their brains and nervous systems as thousands of adaptations. We are attached to babies and we have pregnancy sickness so we don’t have toxins in our bodies when we are pregnant. The human infant looks more like Dad than Mom initially, because Dad needs to be certain it’s his baby so he will commit himself to taking care of it. Adaptations are solutions to evolutionary pressures. They are motivated, efficient, complex, designed to reach an end state. The charge to evolutionary theories of emotions is: how are emotions adaptations? 
Here is a question: evolutionary approaches are useful, but how do you apply it to emotion? What does it really mean in terms of our understanding of emotion? There are three levels of analysis: emotions as adaptations that solve problems in general, specific systems (like the voice, or face or signals, and physiology), and specific emotions. What are the broader functions of emotion? Or specific systems? An emotion functions to solve a problem in the environment. This is tricky because not everything in the expression of an emotion has a function. You may get very angry and it may motivate you to thoroughly clean your apartment, or flip the bird to the police; those are products of an emotion, but not functions. Psychologists avoided talking about functions for a long time; they are wary of saying that certain traits are designed to lead to certain end states. We can look at certain emotion systems and ask what problems they solve. Things like facial expression, the autonomic nervous system, or experiences of emotion. Emotions profoundly affect our cognition. When we are happy, we remember happy things. When we are angry, we don’t see the risks in the environment; when we are afraid, we see risks everywhere in the environment. 

The face presents information to others. Researchers studied a kind of primate that gave different kinds of warning calls for different predators. If a snake were nearby, they would give one kind of call, which resulted in a certain kind of action; if a hawk were nearby, they’d give a different call. This made it clear that emotions rapidly signal kinds of information to others. This goes on in the face. The autonomic nervous system coordinates breathing and blood flow in relation to emotion, and our personal experience of emotion signals to us what is happening in the environment. We encounter some dangerous object in our environment and our body gives us powerful emotional signals. Our cognition functions in terms of memory and information retrieval and causal attribution to steer us towards action to solve problems in the environment. Research looks at the biological bases of emotion and to cross-species comparisons. If we can find predecessors to our emotions in other species that suggest our facial expressions and CNS phenomena, that would be useful. Universality is something Ekman claims for all basic emotions, especially as related to facial expression. Dysfunction teaches us about how emotions may function normally. People who have brain traumas or diseases may function differently. 

Chapter 2: Multiple Choice Questions
1)
It is often been remarked that Darwin regarded human beings as:

A. unique creations of God.
B. dissimilar in many ways from nonhuman primates’ expression of emotion.
C. similar to nonhuman primates in muscular configurations of emotion expression in the face.
D. identical to nonhuman primates in all aspects of emotion experience and expression.

2)
Darwin used the following evidence to argue that humans descended from lower order species:

A. similarities in overall morphological appearance.
B. similar emotional expressions, such as uncovering of teeth when angry.

C. equivalent cranial volume.

D. presence of self-conscious emotions in chimpanzees.

3)
The elements of an evolutionary approach include:

A. natural selection, homeostasis, superabundance.
B. superabundance, variation, mutation.

C. variation, natural selection, superabundance.
D. mutation, natural selection, variation.
4)
Variation is defined as:

A. characteristics that allow the individual to be adapted for a selected environment.
B. producing more offspring than is necessary.

C. each offspring being somewhat different than others.

D. none of the above.

5)
Natural selection is defined as:

A. characteristics that allow the individual to be adapted for a selected environment.
B. producing more offspring than is necessary.

C. each offspring being somewhat different than others.

D. none of the above.

6)
One part of evolution, superabundance, refers to: 

A. characteristics that allow the individual to be adapted for a selected environment.
B. producing more offspring than is necessary.

C. each offspring being somewhat different than others.

D. none of the above.

7)
Intrasexual competition is distinct from intersexual competition in that the former requires:

A. competition within a sex for access to mates.
B. one sex to select specific kinds of traits in the other sex.

C. both sexes to select the same types of traits in the other sex.

D. competition between sexes for access to mates.

8)
 _________________ is a genetically based trait that allows the organism to respond to specific selection pressures.

A. genes
B. adaptation

C. natural selection

D. variation

9)
Which of the following is NOT an example of an adaptation matched with its complementary problem/pressure?

A. Preference for mate with youthful appearance and finding a healthy mate.
B. Pregnancy sickness and avoiding eating toxins.

C. Emotional response to baby-like cues and protecting offspring. 
D. Perceiving facial symmetry as beautiful and finding a healthy mate.

10)
Which of the following is a correct pairing of an adaptation matched with its complementary problem/pressure?

A. Preference for mate with youthful appearance and finding a healthy mate.
B. Pregnancy sickness and protecting offspring.

C. Emotional response to baby-like cues and avoiding eating toxins.

D. Perceiving facial symmetry as beautiful and finding a healthy mate.

11)
Which of the following is NOT an example of an exaptation?

A. Snoring.
B. Pregnancy sickness and avoiding eating toxins.

C. Nervous leg jiggles.

D. Startle reflex.

12)
An exaptation is defined as:

A. a trait that allows the individual to be adapted for a selected environment.
B. a trait that uses its original function to meet survival and reproduction needs.

C. a trait that acquired a function de novo to meet survival and reproduction problems and opportunities.
D. none of the above.

13)
Natural selection: 

A. selects for genetically based traits that help certain individuals meet selection pressures.
B. implies that human action is rigidly determined by genes.

C. implies that single genes influence specific human behaviors.

D. all of the above.

14)
The core of evolutionary theory is the notion that human traits solve important problems and help us take advantage of certain environmental opportunities. Which of the following is an example of an important function of evolution?

A. Orientation to events in the environment.
B. Coordination of cardiovascular and respiratory systems with muscle groups.

C. Coordination of cardiovascular systems with facial expressions and appearance.

D. All of the above.

15)
Emotion-related physiology is thought to put the individual in a state of readiness to act in his or her environment. Which of the following is NOT an example of an autonomic marker preparing the organism for quick action?

A. Respiration.
B. Blushing.

C. Muscle tension.

D. Digestive processes.

16)
____________________ refers to a pattern of behavior characterized by a group or genetically related organisms.

A. variation
B. species-characteristic pattern

C. species-specific selection pressures

D. orientation

17)
An abstract description of the social and physical environment in which human species evolved during the 6-million-year period in which humans genetically branched off from the chipmanzee line is the:

A. natural selection environment.
B. species-characteristic pattern.

C. environment of evolutionary adaptedness.

D. none of the above.

18)
Which of the following nonhuman primates do humans share the greatest percentage of DNA with?

A. Orangutans.
B. Gorillas.

C. Gibbons.

D. Chimpanzees.

19)
Groundbreaking research by Goodall and De Waal reveals which of the following characteristics of our close primate relatives?

A. Cooperation is prevalent.
B. Caregiving is common.

C. Social life is hierarchical.

D. All of the above.

20)
Emotions are considered a fundamental basis of social relationships. Which of the following is a correct pairing of an emotion in relation to a recurring situation?

A. Jealousy and protecting mates from rivals.

B. Love and sexual contact.

C. Fear and hunting.

D. Interest and the formation of relationships and plans.
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