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Chapter 2: The Origins of the Human Brain and Behavior
Cladograms – graphs that show the relative time of origin of closely related groups.

Hominids – our human-like ancestors, from the ancestral ape lineage. Taller, and ♂ & ♀ heights were similar; bipedal, Long legs, hand structure shaped for use of tools.

Genes – functional units that control transmission/expression of traits from one generation to the next

Mutations – when products of genes interact with products of other, causing differences among species

Parkinson’s Disease – associated with aging in humans; causes rigidity impeding voluntary movement, balance issues, tremors; no cure, cause unknown

Quasi-evolutionary Sequence – a hypothetical sequence of animals that represents consecutive stages in evolutionary history

Genome – a full set of genes of a species

The east side theory – claims that eastern side of great rift valley had a much drier climate, while the west was a wet jungle. The east side had to adapt to the new climate and thus changed while the other did not.

Down-from-trees hypothesis – Trees were farther apart. Apes adopt bipedal locomotion. Change in posture reduced body exposed to sun.

Water-baby hypothesis – Hardy proposed this. Apes foraging through ocean beaches but later abandoned when oceans receded

Encephalization Quotient (EQ) [for mammals] – It is the ratio of actual brain size to expected brain size.

Neoteny – an adaptation where cortex is the last region of brain to mature. Therefore slowing the rate of development that would allow for longer period of cortical cells to be produced.
Species Comparison:
· Dualists may assume that both human neuroanatomy and human cognitive processes differ fundamentally from other animals

Why Study Nonhuman Animals?
· Animals and humans have many similarities, that can shed light on evolution.

· Consider the anatomical and behavioral similarities between humans and close relatives. Researchers also find comparisons with more distantly related species.

· Rats are good to study for comparison to human brains

· Slugs for neuron interconnections and behavior.

· Fruit flies for genetic basis in behavior.

· Genes are functional units that control transmission/expression of traits from one generation to the next.

· Some animals and humans have a single basic brain plan.

· Rodent species are closest to primates, but differ by small olfactory bulbs and large cerebral cortex.
Questions Addressed by Studying Nonhuman Animals:
· There are 3 primary lines of research of neuropsychology with animals.
Understanding Brain Mechanisms:
· Comparisons across different species in neuropsychology is designed to give an understanding of mechanisms in brain functioning.

· Hetzer-Egger found that a gene called Pax is responsible for eye development in all animals with sight.

· The homeobox genes similarly, dictate body segmentation in fruitflies as well humans.

· Differences among modern species are caused by mutations where products of genes interact with products of others.
Designing Animal Models:
· Animal models of human neurological disorders.

· Ideal due to similarities that underlie the emergence and treatment of disorders.
· Parkinson’s Disease associated with aging in humans. Causes rigidity impeding voluntary movement, balance issues, tremors. No cure, Cause unknown.

· Scientists want to treat, prevent, and slow its progression. Using animal models, developed in mouse, rats, and monkeys, a drug was developed through this to help Parkinson’s patients.
Describing Evolutionary Adaptations:
· Important to understanding what humans are
· Comparative research between mammalian brain & behaviour evolved progress in three ways      

· Experiments with animals that studied environments and their effects on evolution, brain, and behaviour.

· Mammalian species are related; helps find where human inherited in common with other mammals.

· Differences in the brains and behaviours of species for insight.

Use of Quasi-Evolutionary Sequence:
· A Quasi-evolutionary Sequence is a hypothetical sequence of animals that represents consecutive stages in evolutionary history.

· Neuropsychologists view hedgehogs, tree shrews, bush babies, monkeys, and capes as close approximations of the ancestors of humans.

· **Figure 2.4 for reference
· Tree shrews’ presence of striate cortex, not present in hedgehogs, thus the hedgehog is an earlier stage of the sequence.

Human Origins:
· Darwin concluded that humans descended from ancestral hairy tailed quadruped, probably arboreal in its habits.

Hominid Evolution:
· Evolution from apes to humans is not linear. A number of human species coexisted, including modern humans, Neanderthals in Europe, a newly discovered species, Homo floresiensis, and others that might not have been discovered yet.

Archaeological Research:
· Ages of sediments within which the bones of different hominids are found, it is possible to create a lineage of the hominid species and give an approximation in time of origins.

· Examining habitats, skull casts can help in reconstruct an idea.

· Morphological reconstruction allows for an approximate given appearance of a hominid body. (using skeletal remains) Revealing similarities/differences amongst homonids and ourselves.

· Neanderthals were quite similar to homosapiens. Using tools very similarly to living homo sapiens of the time.

Biochemical and Genetic Research:
· Rapid hominid speciation supported by biochemical research.

· Amino acid sequences can be compared among species and amino acid changes only occur on average 1 in a million years.

· Relatedness of species can be determined by checking DNA in nucleus of cells.

· Identifying sequences of nucleitide bases in genes can be used to compare the genes of different species.

· A genome is a full set of genes of a species.

Behavioural Research:
· Yields evidence for theories about human evolution.

· Goodall’s behavioural studies on chimpanzees found that they were incredibly similar to humans.

 
Stages of Human Evolution:
· An upright posture in which hands were free
· Ancestor of all hominids was somewhat like Australopithecus . An animal that possessed a distinct human quality of upright posture.

· Fossilized food prints were found dating from 3.6million years ago, had a well-developed arch, big toe, similar to humans.

· Divergence may have been caused by climate changes.

· Coppens suggested the east side theory which claims that eastern side of great rift valley had a much drier climate, while the west was a wet jungle. The east side had to adapt to the new climate and thus changed while the other did not.

· These adaptation included longer legs, and flattened molars. Lead to two versions of evolution:

· Two hypothesis:

· Down-from-trees hypothesis: Trees were farther apart. Apes adopt bipedal locomotion. Change in posture reduced body exposed to sun.

· Water-baby hypothesis: Hardy proposed this. Apes foraging through ocean beaches but later abandoned when oceans receded.
Extensive Tool Use:
· Leakey finds a specimen with strong resemblance to the Australopithecus, but dental patterns more similar to modern humans. Named them Homo habilis, as they used stone tools. (Handy people).

· Their appearance might be related to climate changes.

· More likely to have the occupation of a scavenger.
· Used tools and had to be a good carrier to make sure that it was able to safely retreat during the night from nocturnal predators, while being able to not abandon the meats scavenged.
A Traveling Life Style:
· Homo habilis gave rise to the Homo erectus species (upright people). Survived until quite recently, having pivotal position in hominid history.

· Had a larger brain. Found in Java and China.
Elaborate Culture:
· Thorne and Wolpoff argue that modern humans evolved in many places from Homo erectus, at about the same rate.

· Another argument for modern humans is a distinct origin. Cann suggests modern people descended from an “Eve” from Africa many hundred thousands of years ago. Ancestors migrated the world.

· This was based off of a change in mitochondria since the DNA from this compartment is passed from mother to child through the cytoplasm.

· Further supported by Jin & Su on DNA from Y chromosome. (Tracking of male only inherited traits.)

Origin of Larger Brains:
· The larger brains use more energy than any other body part. It is expensive.

· Blood flow change has fortuitous effect of allowing the brain to grow larger in response to other kinds of pressure.

Encephalization Quotient
· Jerison developed the Encephalization Quotient (EQ) for mammals. It is the ratio of actual brain size to expected brain size.

· Expected brain size is based on average for living mammals that takes body size into account

· Mammal brain size only increase about 2/3rds in brain size the extent of the body growth.

· Average typical mammal (cat) has EQ of 1.0

· EQ can be calculated for an animal of any size by knowing its body size and brain size.

· EQ above 1.0 are mammals with larger brain sizes while less than 1.0 is a smaller brain size.

· Increase in brain size in modern humans was due to hominid species becoming larger

· And their brains were becoming larger.
Changes in The Cortex:
· Stephen and colleagues found that nearly all brain structures increase in size as EQ increases. Increase in brain is largely in the cortex.

· Human cortex volume is 3.2 times as great as the volume predicted for non human primates.

· Striedter proposes the late equals largest hypothesis.
· Cortex is the last region of brain to mature. Therefore slowing the rate of development would allow for longer period of cortical cells to be produced. An adaptation such as this would be called Neoteny.                                     

· The rate of maturation slows down enough that some juvenile features of predecessor species become the adult features of descendant species.
Variation in Cortical Structure:
· Cortex can be divided into areas specialized for movement, body sense, audition, vision, and olfaction.

· Frontal (movement)

· Parietal (body senses)

· Temporal (audition)

· Occipital (visions)

· Hedgehog brains are relatively homogenous compared to those of more complex animals.

· Squirrels have 4 separate visual areas, cats have at least 12. Humans have an unknown number but most likely around 30 or more.

· Good color vision and depth perception for gauging jumps and finding food. New cortical area evolved for color vision, adding mass to primate brain.

· Animals antecedent to the primate had larger olfactory systems.

Brain Size and Intelligence:
· At first people thought brain size was related to

· A person’s intelligence

· Intelligence differences among sexes

· Intelligence differences among nationalities and races.

· They thought Brain size did vary in different racial groups and that the male brain is 10% larger than that of the female’s.

· Did not take into consideration that Brain mass loss with age.

· MRI usage in 20th century allowed for further studies to conclude that brain size varied widely among people, even among nationalities, sexes, and racial groups.

· The correlation among brain size and sexes is poor.

· Darwin wins!

· Darwin pointed out two good scientific reasons for this:

· Correlation within a species is faulty because species behaviour is much more uniform.

· IQ tests are biased. Largely measuring left hemisphere cortex. They are also sensitive to outside variables (time).

· Although recent IQ scores have shown that youths have scores 25 points higher than their grandparents implying human intelligence has rised over years.

· An overlooked fact is that the brain is organized in functional units, and variation in size of specific functional units may be related to specific skills.

· Those gifted in music probably have a larger auditory cortex.

· Slight injury in the early days of life can affect intelligence.

· Environmental factors can affect cortical size.
Acquisition of Culture:
· Some people suggest that acquisition of culture is not entirely independent of the brain’s evolution.

· Memes developed would exert selective pressure on further brain development
