Chapter 2: Evolution and the Study of Animal Behaviour
Evolution by natural selection favors behavioral adaptations that enhance fitness (aka reproductive success). 

Natural selection = the differential reproduction and survivorship of individuals in a population – results in adaptive evolution, which favours traits with better reproductive success. 

( This results in changes of allele frequency over a time period in a population…. And that’s what’s known as EVOLUTION.


- Allele = different versions of a gene

Darwin’s three conditions required for evolution by natural selection: 

1. Variation exists among individuals in a population in traits they possess
2. Individuals’ different traits are heritable. Traits passed from parents to offspring = offspring resemble parents
3. Traits confer differences in fitness (survivorship and reproduction): individuals with certain traits will have higher fitness, while those with other traits will have lower fitness relative to one another.  Therefore, individual fitness is not random, it is based on traits
( Therefore, high fitness traits will increase in a population over time.

Heritable = a genetically-based trait that can be passed from parents to their offspring. 

Measures of Heritability:

1. Parent-offspring regression analysis:
· Provided a trait has a genetic basis, then offspring trait values should be similar to parent trait values (a positive relationship should be seen if they are heritable) – the slope of the relationship is the heritability.
· Example: heritability of exploratory behaviour in great tit birds
· Bird exploration can be shy or bold.
· There is a positive correlation between mothers’ and offspring’s’ exploratory behaviour, thus it’s genetic & heritable!
2. Artificial selection experiment method:
· Different groups of individuals are subjected to differential selection on a certain trait.
· If artificial selection acting on a trait results in changes in that trait value across generations, then the trait has a genetic basis.
Variations within a population can occur due to: 

· Recombination (sexual reproduction)

· Migration

· Mutations

* changes in environmental conditions can change the fitness of traits *

Frequency-dependent trait = when the fitness of a particular trait may be related to its frequency in a population - can be positive or negative:

· Positive = the higher the frequency of the trait, the higher the fitness.

· Negative = the higher the frequency of the trait, the lower the fitness. 
Fitness can be measured directly by the number of progeny in a lifetime (more progeny = more fit) or it can be measured indirectly by measuring number of matings, body size, growth rate, survivorship, and feeding efficiency. 

Adaptation = traits that enhance fitness - an evolutionary process that results in a population of individuals with traits best suited to the current environment 
Modes of Natural Selection

· Directional selection = individuals in a population with an extreme trait value at one end of the spectrum posses the highest fitness (ex: really long or really short beaks). 
· Disruptive selection = individuals in a population with extreme trait values on both ends of the spectrum have the highest fitness (ex: really long and really short beaks). 

· Stabilizing selection = individuals in a population with intermediate trait values have the highest fitness (ex: medium-length beaks). 

Optimal trait value = trait value that confers the highest fitness in a particular environment. 

Cost-benefit approach = method used to study behavioural adaptations in which the fitness benefits and costs of different traits are examined to determine which has the highest net benefit.

Cooperative behaviour = helping other individuals to survive and reproduce.

due to 

Group selection = selection that favours a particular group of individuals in a species over others.

Kin selection = a form of natural selection in which individuals can increase their fitness by helping close relatives share the helpers’ gene – often used to explain altruism. 

( Therefore, individual selection can explain cooperative behaviour through inclusive fitness, which is a combination of individual fitness and fitness obtained by helping close relatives.

Multi-level selection = group selection may be stronger than individual selection, on the following conditions: 

· Group must be small

· There must be limited movement between groups

Sexual selection = form of natural selection that acts on heritable traits that affect reproduction. 

( example: females finches prefer intense red colouration on male finches – this is sexual selection by females! 

Sexual dimorphism = morphological differences between sexes.
