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· Gene or set of genes that code for a protein are part of a developmental process that under normal developmental conditions builds a soma that is more likely to do x than if the alternative genes had been there.
· Nothing in life makes sense without evolution
· A theory unites the facts and helps them to make sense
· Every aspect of psychology should be influenced by evolution
Levels of Analysis 
Proximate or immediate cause questions (how?):
1. Mechanisms (physiological, cognitive)
2. Developmental processes (ontogeny)
Ultimate or long term cause questions (why?):
3. Effects on fitness (function)
4. Evolutionary origins (Phylogeny)

· Niko Tinbergan proposed four complementary types of answers
Smiles
Mechanistic causes:
· Muscle movements
· Something happens in brain
Developmental Causes:
· Observation of other people
Functional Causes:
· Smiling benefits you: reproduce more often with happy people, get more affection when smiling
Evolutionary Origin:
· Primitive signalling
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EVOLUTION, NATURAL SELECTION & GENES
What is evolutionary psych?
· Use of evolutionary theory as a foundation for studying brains and behaviour
· Link between natural and social sciences
· Draws from biology, zoology, psych, anthropology and econ.
· Not a subdiscipline of psych, it’s a paradigm for all psych 
· Evolutionary theory unites the old psychological findings and helps predict new ones.
Evolution and natural selection re not the same thing.
· Tree isn’t great way to depict concept (phylogenetic tree)
· Every organism is equally evolved, aren’t higher leveled organism
· All living forms are on same level in terms of evolution
· Humans and chimps have common ancestor  humans did not evolve from monkeys or chimps
What is evolution?
· The change in gene frequencies in a population
· Evolution is a fact  gene frequencies and populations change
· Individuals do not evolve, populations evolve (biological sense)
What causes evolution?
· Natural selection
· Gene mutation (part of natural selection)
· Genetic drift
· Migration
· Natural selection is the only one that is not random
· Produces cumulative adaptive complexity (cumulative complex adaptations)
What is natural selection?
· Differential reproduction of heritable types as a consequences of their differences
Ingredients for natural selection
1. Competition
2. Heritable variation
3. Differential reproduction

1. Competition: 
· Organisms can reproduce and expand exponentially
· Populations don’t actually do that because of competition
· Only so many resources to go around
2. Heritable Variation
· Genes pass down from one generation to the next
3. Differential Reproduction
· Some organisms out reproduce others
· Dying earlier is preferred when reproduction will be improved

· Natural selection is a consequences of these 3 ingredients

· Change in gene frequencies is inevitable when 3 elements present

Process of Phenotypic Adaptation
· Genotype interacts with environment through developmental process
· Genes code for proteins, genes expect protein building materials in environment
· Developmental process has gene element and environmental element
· Result is a phenotype
· Phenotype interacts with environment  natural selection acts upon that
· The process never becomes forward looking, natural selection only works in current environment
Process of phenotypic Adaptation for Behaviour
· Genotype interacts with environment through developmental process
· Brain interacts with environment which creates a response 
· Phenotype interacts with environment which has a consequence of learning
· This effects fitness which effects next generation genotype which results in genetic evolution for the next generation
· Genes do not change within a lifetime, it’s the expression that changes.
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Prepared learning of fear response
· Most primates are afraid of snakes
· We see someone freak out about snakes, we freak out about snakes
· It is easier for us to learn responses to some things over others
· Don’t develop fear of flowers
· Also: prepared learning of taste aversions, imprinting
· Taste aversions: sickness can occur hours and hours after a food was eaten
· Most aversions have to occur very close together, taste is an exception
· Rats and humans learn to avoid liquids when paired with illness as opposed to electric shock
· Chemotherapy patients get aversions to food they eat even though they know it was the therapy that made them sick
What is adaptation?
· A trait or set of traits that evolved from natural selection because it serves a beneficial function
How to recognize an Adaptation
· Reverse engineering
· Start with form and try to infer function
· See behaviour which takes certain form and infer behaviour
Criteria for Adaptation Claims
· Process of natural selection involves favouring one trait over another
1. Reliability: the behaviour is reliably produced in the relevant situation
2. Specificity: specific to the situation
3. Efficiency: are the costs justified by increase in reproductive success
· Do the benefits outweigh the costs
4. Parsimony: the simplest explanation is the best.
· Don’t use the complicated process of natural selection if there is a simpler way.
Disgust
· Women have higher rating of disgust than males
· Disease relevant stimulus rated more disgusting in each pair

· If a behaviour arises, but doesn’t seem to have a purpose, there is probably another cause. 

Manipulation
· An organism may engage in a behaviour not because it provides reproductive advantage but because it is being manipulated by something else. Ex. Rabies, parasite etc.
· Example: an ant infected with a type of parasite
· When the parasite is inside the ant it controls the ant’s brain to walk up a berry tree
· It then gets the ant to inflate its stomach and turn red to increase chances of being eaten by a bird so that the parasite can then infect the bird
Evolutionary Lag
· Evolution changes occur at a different rate than the environment
· For example, humans love sugar. Way back when humans lived in an environment where all food was natural when they had a sugar craving they would have fruit or the occasional bit of honey. It was much more difficult to find sugar
· Humans are now in an environment where sugar is always available. This has led to diabetes and obesity
· Here, the environment has changed faster than the gene frequencies have.
Environment of Evolutionary Adaptiveness (EEA)
· Statistical composite of selection pressures that cause the design of an adaptation
· EEA specific for adaptation
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