Chapter 3 – Evolution, Heredity, and Behaviour
· Biological Evolution: changes that take place in the genetic and physical characteristics of a population or group of organisms over time
· Adaptive Significance: the effectiveness in aiding the organism to adapt to changing environmental conditions
· Ultimate Cause: events and conditions that, over successive generations, have slowly shaped the behaviour of our species
· Proximate Causes: environmental variables that effect behaviour
· By understanding how adaptive behaviour developed through the long-term process of evolution, psychologists are able to gain a more thorough understanding of our ability to adjust to changes in our immediate environment
· Considering the role of evolutionary factors in behaviour is becoming so widespread that a new subfield within psychology, evolutionary psychology, is beginning to emerge
· Culture: the sum of socially transmitted knowledge, customs, and behaviour patterns common to a particular group of people
· Socio-biology: a branch of biology that seeks to identify and understand evolutionary influences on social behaviour
· Artificial Selection: a procedure in which particular animals are deliberately mated to produce offspring that possess especially desirable characteristics
· Natural Selection: the natural selection of a species for mating; in any given species there are some members that will reproduce more than others
· Evolution can be traced to four insights:
· That species are not fixed, but rather change over time
· That evolution is a branching process, implying that all species descend from a single common ancestor
· That evolution is continuous, with gradual changes
· That evolution is based on natural selection
· Darwin`s version of evolution is based on two premises:
· Individuals within a population show variability in heritable behavioural and physical characteristics
· The capacity of the environment to sustain a population of any species is limited, producing competition
· Reproductive Success: the number of viable offspring an individual produces relative to the number of viable offspring produced by other members of the same species
· Variation: refers to the differences among members of a species, including physical characteristics such as size, strength, or physiology, and behavioural characteristics such as intelligence or sociability
· Genotype: individual organism’s genetic makeup
· Phenotype: an individual organism’s physical characteristics and behaviour

· Grant’s study:
· Although evolution happens over the long-run, natural selection can produce important changes in the short-run
· Phenotype variation can produce important selective advantages that affect survival
· Competition: the second premise underlying the concept of natural selection; a striving or vying with others who share the same ecological niche for food, mates, and territory
· Genetics: the study of the structure and functions of genes, how they are transmitted from one generation to another, and how they operate in population
· Heredity: the sum of the traits and tendencies inherited from a person’s parents and other biological ancestors
· DNA (deoxyribonucleic acid): strands of sugar and phosphate that are connected by nucleotide molecules of adenine, thymine, guanine, and cytosine
· Genome: the total set of genetic material
·  Human genome comprises 24 different DNA molecules in women and 25 different DNA molecules in men
· Enzymes: govern the processes that occur within every cell in the body and thus control each cell’s structure and function
· Chromosones: the threadlike structures made of DNA found in the nucleus of every cell were most genes are located; there are a few located on a cell’s mitochondria
· Sex Chromosomes: contains the instructions for the development of male or female sex characteristics
· Autosomes: chromosomes that are not sex chromosomes
· Sperm and ova differ from other bodily cells in two ways:
· Sperm and ova contain only one member of each chromosome pair
· Some of the genetic information on one member of a pair has been exchanged with the information of the other member
· Meiosis: the reason why sperm and ova differ from ordinary body cells; the cells split creating half of the required chromosomes
· Alleles: alternative forms of genes
· Homozygous: contribution of the same allele to the child
· Heterozygous: contribution of different allele to the child
· Dominant Trait: the trait that is exhibited when an individual possesses heterozygous alleles
· Recessive Trait: a trait that occurs only when it is expressed by homozygous alleles
· Polygenic Control: influenced by many pairs of genes, not just a single pair
· Sexual reproduction leads to genetic diversity because there are two different copies of the DNA molecule in the child’s genome – one from each parent
· Natural selection can favour species that reproduce sexually because of the adaptive value of genetic diversity
· Sex-linked genes, genes that reside only on the sex chromosomes
· Sex-influenced genes: sex-related genes that express themselves in both sexes, although the phenotype appears more frequently in one sex than in the other
· Mutations: accidental alterations in the DNA code within a single gene
· Chromosomal Aberration: involves wither changes in parts of chromosomes or a change in the total number of chromosomes
· Many genes decrease an organism’s viability – its ability to survive.  Killer genes are very common, each person has 2-4 of them
· Down Syndrome: a disease caused by a chromosomal aberration consisting of an extra twenty-first chromosome
· Huntington’s Disease: a dominant trait caused by a lethal gene that results in degeneration in certain parts of the brain
· Phenylketonuria (PKU): homozygous for a gene responsible for synthesis of a faulty enzyme, which renders them unable to break down phenylalanine, an amino acid found in many high-protein foods
· Heritability: a statistical term that refers to the estimated amount of variability in a trait in a given population that is due to genetic differences among the individuals in that population
· Behaviour Genetics: study of the mechanisms of genetic influences on behaviour; a more inclusive scientific approach
· Mendelian Trait: traits that show standard patterns of inheritance
· Non-Mendelian Trait a trait generally showing continuous variation and not the “either or” pattern that was described by Mendel
· Genetic Engineering: the new scientific discipline of manipulating genetic sequences to alter an organism’s genome
· Knockout Mutation: an artificially constructed genetic sequence inserted into a gene to inactivate it
· Genetic Markers: known DNA sequences, usually neutral with respect to phenotype, that serve as landmarks along the chromosome
· We cannot manipulate a human’s genotype, we can observe a person’s phenotype and, with that person’s informed consent, can analyze the sequences of nucleotides along the chromosome
· Monozygotic (MZ): identical twins
· Dizygotic (DZ): fraternal twins
· Concordance Research: examines the degree of similarity in traits expressed between twins, supports this rationale. Twins are concordant for a trait if both of them express it or neither does, and they are discordant if only one expresses it
· Genetic factors affect cognitive abilities such as language ability, mathematic ability, and vocabulary skills; personality traits such as extroversion and emotional stability; personality development; and the occurrence of psychological disorders such as schizophrenia and mental retardation
· Epigenetic Modification: a modification of cell inheritance that is not due to alterations of the DNA sequence itself
· Bipedalism: the ability to walk upright on two feet
· Encephalization: an increase in the size of the brain
· Cultural Evolution: or the adaptive changes of cultures in response to change in the environment over  time
· Sociobiology: the study of the genetic basis of social behaviour; sociobiology synthesizes research findings from many other fields of science, including those from evolutionary psychology and behaviour genetics
· Reproductive Strategies: systems of mating and rearing offspring
· Monogamy: the mating of one female and one male
· Polygyny: involves one male mating with more than one female
· Polyandry: involves one female mating with more than one male
· Polygyandry: involves several females mating with several males
· Parental Investment: the time, physical effort and risk in life involved in procreation and in the feeding, nurturing and protecting of offspring
· Sexual Selection: selection for traits specific to sex, such as body size, or particular patterns of behaviour
· Altruism: the unselfish concern of one individual for the welfare of another
· Inclusive Fitness: the reproductive success of individuals who share many of the same genes
· Kin Selection: the closer the family relation is, the more likely the genetic similarity among the individuals involved
· Reciprocal Altruism: the expression of a crude biological version of the golden rule
