
Human Evolution and Diversity 

Primates 

Jane Goodall 
 Primatologist, ethologist, anthropologist, environmental and animal rights activist 

 Louis Leaky asked her to study Chimpanzees at Gombe Stream National Park, Tanzania 

 Patient long-term observation led Goodall to note tool use, violence, affiliative action  

 Some criticism for feeding stations and intervention 

Evidence for human evolution 
 Anatomical (vestigial organs, ‘kluges’ or adaptive compromises, atavisms, homologies...)  

 Genetic (similarity in genes, defunct genes, viral insertions...)  

 Biochemical (same amino acids, proteins...)  

 Embryological (as embryos develop, show traces of evolution)  

 Biogeographical (animals clustered in space)  

 Comparative (relations among contemporary species) 

Characteristics of Primates 
1. Grasping foot with divergent big toe (hallux) 

2. Nails rather than claws on the digits (may be lost) 

3. Common to have grasping hands with opposable thumbs 

4. Elongated heel 

5. Dominance of hind limbs in locomotion 

6. Eyes rotated forward and close together (stereoscopic vision, colour vision in apes) 

7. Increased brain size, especially before birth 

8. Long gestation period relative to body weight 

9. Foetal growth rate is slow relative to mother’s body weight 

10. Life history prolonged 

11. Loss of one incisor and one premolar from tooth rows 

 



 

 

Diet 
 Folivores eat leaves - require special adaptations. 

 Frugivores eat fruit   

 Faunivores eat insects and small vertebrates  

 Gumnivores eat tree sap and resins  

 Omnivores eat a bit of everything 

Primate locomotion 
 Brachiating - swinging by arms 

 Climbing  

 Leaping  

 Quadrupedal walking  



 ‘Knuckle’ walking (‘fist walking’ in orangutans)  

 Bipedal walking  

 Running 

 

Specialised Hands 
 Ironically, also good for communication (e.g., shared gesture for begging among 

chimpanzees and humans) and for social interaction (grooming crucial in social alliance 

affirmation).  

 Some theorists believe language originated in gesture. 



 

 



Lifespan 
 Primates tend to be slow maturing and altricial (dependent) as young 

 The apes are even more so, with humans and chimpanzees needing years to reach sexual 

maturity 

 Seems to lead to exaggerated sociability and teachability 

 

Genetic Comparisons 
 Three tests of genetic similarity:  

 a) 4700 bp of mitochondrial DNA 

 b) the testis specific protein on the Y chromosome 

 c) noncoding regions of the globin gene 



 

 

 



Primate behavioural traits  
• Social groups (sometimes flexible or changing over time) 

• Territorial 

• Mother-infant bond is long-term and core of group cohesion 

• Hierarchy - from strict lineal to more egalitarian 

• Dominance can be through intimidation and aggression 

• Cooperation central, even in maintaining dominance 

Chimpanzees 

Dangers of Comparison 

 Anthropomorphism, confirmation bias and selective sampling 

 All species have evolved since common ancestors - can't make assumptions 

 Beware of convergent evolution, and effects of environmental change 

Chimpanzee Diversity 

 

Being 98% Chimpanzee 
 First European descriptions assumed chimps were closely related to humans 

 Similarities in genes does not necessarily mean genes have identical effects (regulatory 

genes, gene expression) 

 Conservation of crucial genes also means we’re likely 70% skink and 38% daffodil 

 We gain nothing from the number (98%, 95%) that we did not already know 

Chimpanzee Social Behaviour 
 Chimpanzee war observed by Goodall in the 1970s, with systematic attacks by one group on 

a splinter group 



 Goodall later admitted that feeding with bananas increased crowding, which may have 

sparked violence 

 Subsequent studies have seen effects of deforestation driving troops into each other’s 

territory 

 In fact, chimpanzees have turned out to be much less clearly violent than initially expected 

 Chimpanzee social systems vary, although most are multi-male, multi-female groups with 

male philopatry (females disperse to other groups) 

 Much of social negotiation happening through grooming, food sharing and other non-violent 

means 

 Bonobos are more matrifocal, with even greater focus on affiliative behavior 

 ‘Dominance’ is often a substitute for violence; violence can grow when dominance 

hierarchies become unclear 

 Some dominance is social and dependent upon the presence of allies 

 Food, population density and other factors can affect behaviour patterns and even group 

hierarchy 

Bipedalism 

Australopithecus afarensis 'Lucy' 
 Theorists of human evolution assumed early human-like creatures would have large brains 

and ape-like bodies.  

 ‘Lucy’ discovered in Hadar, Ethiopia by Donald Johanson 1974.  

 107 cm tall and 28 kg when alive.  

 Probably 25-30 years old (a bit of arthritis); most likely female.  

 Dated to 3.5 mya. 

Mixture of Traits 
 Human-like traits 

o Large grinding molars  

o Bipedal  

o Dependent young 

 Ape-like traits 

o Sharp canines  

o Long arms 

o Sexual dimorphic  

o Brain size and shape 

 'The most significant difference between Lucy and modern chimpanzees is found in their 

hips, not their craniums' 

Classification issues 
 Hominid genealogy less a ‘tree’ than a bush, with many branches that died out 

 Recall that Miocene (25-5 mya) was period of great diversity in apes 

 How different should a specimen be to justify a new species? (incentives for new naming)  

 Relations among extinct species difficult to determine  (genetic evidence not available)  

 Species may have been variable at certain points in time (stabilizing selection over time?) 



 

Evidence for Bipedalism 
 Skull: position of foramen magnum 

 Spine: distinctive double curves  

 Hips: bowl-shaped pelvis and ilium is short and broad 

 Knees: turn in (adduction) and valgus angle 

 Feet: hallux (big toe) also adducted 

 Bipedalism is facultative at first but later becomes obligate 

 



 

 



 

 



Evolutionary Significance 
 Bipedalism preceded other major innovations of our genus, such as large brain, tool making, 

or social advances 

 Bipedalism may not have been gained by Australopithecenes, but retained from earlier suite 

of arboreal adaptations 

Disadvantages to Bipedalism 
 Climbing more difficult without grasping foot 

 Holding children also more difficult without grasping foot, especially in arboreal setting.  

 Slower in sprints than quadrupedal locomotion (but better over distances) 

 Diminished pelvis size has complicated childbirth 

 Delays child development 

 Many injuries come from being bipedal: slipped discs, obstetric problems, hernias, varicose 

veins, fallen arches, bunions and calluses, sprained ankles, loss of leg catastrophic 

Explanations for Bipedalism 
 Tool use  

 Carrying capacity (including children and food)  

 Grazing bipedally - reaching branches 

 Predator detection  

 Long-distance walking - need to travel between patches of forest in East Africa 

 Aquatic foraging (‘aquatic ape’)  

 Heat reduction - less solar radiation 

 Squatting (‘ground ape’)  

 Arboreal bipedalism 

 Humans may show particular muscle adaptations to running 

 Important to remember effect of exaptation: trait initially selected for one function may 

serve later for a different purpose 



 

 



Paleoarcheology 

Evidence for human evolution 
 Anatomical (vestigial organs, ‘kludges’ or adaptive compromises, atavisms...)  

 Genetic (similarity in genes, defunct genes, viral insertions...)  

 Biochemical (same amino acids, proteins...)  

 Embryological (as embryos develop, show traces of evolution)  

 Biogeographical (animals clustered in space)  

 Comparative (relations among contemporary species)  

 Archaeological (physical remains of past life) 

Australopithecus Sites 
 Shows concentrations in Rift Valley and South Africa (limestone caves) 

 Conditions for preserving (geology, climate) together with range of species 

 

Dating Methods 

 Stratigraphy: creating baselines of other fauna or remains (e.g., tool or pottery baseline); 

requires careful excavation because location provides most of information 

 Dendrochronology (tree rings)  

 Evidence of glacials and paleomagnetic shifts 

 Carbon dating ( 14 C) for the remains of living animals. Half-life of 5730 years.  

 Potassium-Argon dating (K/A) for igneous rocks.  

 Thermoluminescence - works on crystalline material 

 Geology of the Rift Valley contributes to the clarity of the dates - ‘Lucy’ found in layer of 

sediment between two layers of volcanic deposits 



 

Taphonomy 

 Study of how remains come to be deposited in the form that they are found — site 

formation 

 Biases introduced into the fossil record because of the way that remains decompose (e.g., 

we know far more about skeleton than soft tissues) 

 Studying how other remains accumulate can suggest whether humans have been involved in 

collecting them (e.g., bones at a settlement or butchering site or natural process) 

 Patterns of deposition also suggest activity patterns of hominids, for example, Olduvai Gorge 

has produced butchering sites, quarries, tool-making sites, and residence areas 

 



The Laetoli footprints 
 Site of Laetoli in Tanzania (45km south of Olduvai gorge).  

 Footprints discovered by Mary Leaky’s team in 1976; excavated over two years.  

 Legend has it that Andrew Hill and a colleague were throwing elephant dung at each other.  

 Ash dated by K/Ar methods to 3.7 mya.  

 Total length is 24 metres (80 feet) in all.  

 Footprints believed to be Australopithecus afarensis.  

 Pushed back the date of confirmed bipedal locomotion. 

 



 

Comparative Cognition 

Characteristics of human intelligence 

 Generative computation: recursive, iterative operations 

 Mental symbols: externalised symbols, words, images 

 Promiscuous interfaces: combine representations promiscuously from different domains 

 Abstract thought: no explicit or necessary sensory connection 

 



Matching to sample 
 The general versions of the task ask a participant to first encode a stimulus (often a light of a 

particular color, or a visual pattern), and later make a forced-choice response among options 

where one corresponds to that stimulus 

 Question is: do animals have a concept of sameness? Will they be better at being trained to 

select a same colour patch than an arbitrary patch of a different colour? Evidence is mixed 

 The type of test can make a difference: pigeons are much better at matching patch of gravel 

to peck at for hidden food than looking at colours 

Symbolic Thought in Animals 

 Evolved aposematic (warnings to predators of poison) signals and mimics 

 Referential alarm calls (e.g. in chickens ground nad aerial calls differ) 

 Honeybee dance to indicate direction and distance of food 

 But not folly symbolic: lack recursion, lack generative possibilities, lack abstractness 

 



 

Brain and Diet 

Encephalization Quotient 
 The amount of brain mass related to an animal's total body mass. Quantifying an animal's 

encephalization has been argued to be directly related to that animal's level of intelligence 



 

 



 

 



Homo habilis 
 ‘Habilis’ because of ‘handy man’ (1960) 

 Lived 2.3-1.6 mya 

 Overlaps Australopithecenes and Paranthropus (competitive exclusion?) 

 Ape-like body, but variable - H. rudolfensis for robust variant 

 Brain size 600-700 cc.  

 Is the big jump with H. habilis or with H. erectus?  

Homo ergaster 
 ‘Work man’ (1976) 

 Lived 1.8 mya to 0.6 mya 

 Larger body than earlier hominins with modern proportions (savanna populations) 

 Human-like traits: 

o Left Africa for Eurasia 

o Diet included meat (cooking?) 

o Tool use 

o Brain size around 800 cc 

 Used to be called H. erectus, but now name is reserved for East Asian remains 

Comparative Neurology 
 Human brain not simply quantitatively different (bigger) - qualitative differences are crucial 

 There are no uniquely human brain regions, however there are considerable differences in 

the relative sizes of different regions (mosaic evolution) 

 In particular, the area of the cerebral cortex is four times that of a chimpanzee 

 Volume of white matter, brain interconnections, grows faster than neocortex, eventually 

constituting 34% of human brain 

 Increase in cortical specialisation (outer layers less interconnected) 

 Increase in executive control (brain internally directed more than externally reactive), 

example ability to hold breath 

 



How did our brains get this way? 
 Neoteny: retention of infantile characteristics into maturity 

 Homo sapiens has juvenile flat face (compared to chimps) and extended child-like brain 

growth 

 Most mammal brains are fully formed at birth, primates are odd 

o Macaques reach 65% of final cranial capacity when born 

o Chimps reach 40% of final size 

o Fossil australopithecenes about 33% of final cranium size at birth 

o Humans reach 23% of final cranial capacity before birth 

 

Social brain hypothesis 
 In primates, average group size correlates with the ratio of neocortex to the rest  of brain 

 Problem: What kicks off the process? Larger brain only adaptive once social life is complex 

 Positive feedback mechanism 

 Flinn and colleagues argue that once humans dominate environment, internal competition 

drives evolution 

 Intense directional selection for greater social intelligence. Both domain specific (like Theory 

of Mind TOM) and general intelligence 

 

  



 

The Brain and Culture 
 Human intellectual abilities are not carried entirely by genes - e.g. feral children 

 Other primates raised in human environments develop greater intelligence, e.g. tool use in 

“encultured” chimps and orangutans 

 Human is especially immature at birth; brain less developed at same age to open wider 

learning window 

 Language, culture, symbolic systems and other devices both create external supports for 

cognitive abilities 

Constrains on Brain Size 
 Large brain is energy hungry - human brain consumes 25% of our energy when resting (in 

infants, 75% of body’s energy) 

 Brain tissue expends 9x body tissue average 

 Richard Wrangham argued that human could not eat enough food on ‘chimp diet’ to survive; 

leaves and fruit not energy rich enough 

 Homo brain size increasing while teeth and jaws growing smaller means that we would need 

more than 5 kilos/day in raw plant food - around 6 hours/day chewing 

 Human gut, especially, is significantly smaller than predicted by patterns in other species. 

Makes digestive tract less efficient 

 Need for cooking energy rich foods 

 In spite of these challenges, humans clearly have herbivore-descended gut: 

o Pouch in colon to ferment plant foods 

o Intestine is expandable and quite long (compared to carnivore) and stomach small 

o Gut transit time in humans: 38-48 hours compared with 2.5 to 26 hours in carnivores 

 



 

‘Man the hunter’ hypothesis 

 Did hunting drive human evolution by fueling hungry brain? 

 Modern foragers get 50% of calories from meat 

 Might seek especially rich foods (like brains or marrow) - would also help explain expanding 

range of H. ergaster out of Africa 

 Shoreline foraging provided high protein frogs, clams, fish and bird eggs (fish bones with H. 

habilis) 

Diet of early Homo 

 Evidence: no single pattern; tooth-wear patterns vary 

 Best evidence is dietary versatility and variety of ecological niches 

 Challenge to meet energy demands with underdeveloped guts, jaws and teeth 

 Humans omnivores for a long time; occupied different niche from other Great Apes 

 Modern health problems not because we are eating the wrong food; the problem is the lack 

of activity and surplus of calories 

Evolution and Human Sexuality 

Sex as exaptation 

 Human sexual activity, affiliative behaviour and even child rearing exceeds what is necessary 

for survival 

 Birth spacing in foraging groups is usually four years minimum 

 Our species like others uses the mechanisms of reproduction to solve other social and 

psychological problems 

 Classic case of an exaptation but with moral complications 

Sexual competition 
 Sexual competition occurs whenever the evolutionary interests of the sexes diverge. That is, 

it’s conflict between the sexes 

 Can affect a single ‘conflict trait’, more useful for one of the sexes than the other (e.g. 

plumage, pelvis, enlarged canines) 



 Trivers’ (1972) Hypothesis: Whichever sex invests more effort and more resources in 

offspring is, in effect, the limiting resource for the reproduction of the less investing sex and 

thus the object of competition 

 Anisogamy: energy that goes into male and female contribution markedly different (size of 

egg and sperm) 

 Sexual selection: occurs when the potential rate of reproduction or parental investment 

differs between sexes 

Sexual Dimorphism 
 In primates, degree of dimorphism suggests whether polygynous or monogamous 

 This is a result of direct physical male competition and polygyny 

 Sexual dimorphism is much lower in modern humans 

 Direct competition favours weapons - in lekking, males gather to compete 

 Mate choice favours ornaments or display 

 Signal cost can lead less desirable mates to evolve false signals 

 

 



Mating Strategies 
 The danger of assuming that what is ‘natural’ is simple:  what WE do (which ‘we’?) 

 Many traits we’ve discussed (promiscuous interface, neoteny, brain development) all 

contribute to malleability 

 Evidence suggests that mating, reproduction and child rearing variable and respond to 

environment 

 In many primates, females form core of social group, often surrounding care of infants 

 

 

  



Menstruation and Estrus 
 Some primate females signal when fertile - estrus, but human females have hidden estrus 

 Why might ovulation be concealed: Pair-bonding?  Anti-infanticide?  Anti-avoidance?   

 Energy conservation?  Unnecessary with human males?  Social?  Makes abandonment less 

likely by making sex pervasive? 

 Menstruation typically understood as a ‘failed pregnancy' - ‘woman’s body ready, had egg, 

but no sperm arrived' 

 Why give off so much blood if other species don’t do it? - creates iron deficiencies 

 All species with menstruation have regular sexual intercourse, often with different partners 

 Though it must be remembered that women probably experienced fewer periods before 

contraception and delayed marriage 

 Age of menarche has decreased considerably in recent years, possibly due to better health 

and nutrition, or environmental exposure to oestrogens 

Sperm Competition 
 In chimpanzees, disproportionate large testes and many sperm 

 Females mate with many males in troop, and rapid evolution of genes carried in sperm 

suggest severe competition - hence very large chimpanzee testes 

 Human males can’t make several, equally-viable attempts in short period - sperm count 

drops by 72% on second try 

 Cultural systems to control women: female circumcision, foot binding, infibulation, shaming 

 



 

Altricial infants 
 Precocial – independent soon after birth  

 Altricial – requiring care and dependent after birth  

 Human infants are extremely altricial, with an extended period of immaturity 

 Allows brain to mature in stimulating environment outside womb. Brain unfinished, in part 

due to birth canal 

 In spite of severely altricial infant, human birth spacing is much less than other great apes, 

e.g., humans four years; orangutans, seven years 

 Alloparenting: forms of cooperative child rearing and sibling child support (not found in 

chimpanzees) 



 

The ‘obstetrical dilemma’ 

 

The Case of human breasts 
 All human women have enlarged, fatty breasts; most other primates don’t 

 Early assumption: large breasts were a sexual lure to attract male - but this doesn't fit the 

principle of females being the limiting resource 

 Also, large breasts don’t produce more milk, and not all cultures treat breasts as erotic 

 Are breasts for infant to hold? Problem: Infant is so altricial, can’t grasp 



 Breasts are stores of fat – increase woman’s chance at survival?, provide insurance and 

ensure nursing can be maintained? 

 Infants once likely nursed at least 2.5 and as much as 7 years 

Sexual Attraction and Homosexuality 
 Berdache or ‘two-spirit’ - native american institution, considered lucky 

 In US in 2010 among adults, 7% of women and 8% of men self-identified as gay, lesbian or 

bisexual. (Surprisingly consistent over time) 

 Much higher rate reported same-sex experiences (e.g., 15% of men 50-59 years old) 

 Many cultures have ritualised or transitional same-sex relations 

 Same-sex sexual acts occur in all societies. Of 76 groups, 64% did not consider same-sex 

relations as "deviant" 

Lithic technology 

Stone tools in human evolution 
 Through tools, humans leave traces of their behaviour and cognitive abilities. Jacob 

Bronowski: ‘only humans leave traces of what their minds have created' 

 Window in on dietary development, cognitive abilities, skill acquisition, socialisation, trade, 

and differentiation between groups 

 Likely, tools of other materials preceded development of stone tools. Evidence from 

chimpanzees and other apes of sticks, leaves, and other decomposing materials used as 

tools 

 Oldest tools are 2.5 mya, associated with Homo habilis or Homo rudolfensis, but some 

suggest that Paranthropus species may have used stone tools 

 



Tool Use in Primates 
 For a long time, we considered tool using to be a distinctly human trait 

 Jane Goodall famously observed chimps using tools 

 Human use is distinctive, but not definitive of species 

 Chimps ‘fishing’ for termites (e.g., Goodall 1963 on the Gombe chimps) 

 Bonobos use rocks and pieces of wood to hammer open nuts 

 Vultures use stones to open eggs 

 Crows fashion hooks from leaves and fish for bugs (Corballis, 2002) 

 Only Great Apes seem to be ‘true’ tool users (modifying materials to make them more 

appropriate for task) 

 Only chimps and humans use tools two-handedly; humans have much more pronounced 

right-handed bias 

Flintknapping 

 Only works with certain types of materials, largely composed of silica which lack natural 

planes of separation, which determine how the stone will fracture when chipped  

 Flintknappers can work either with the core or with the chips that are knocked off, 

depending on the technology involved 

 Three shaping techniques: a) hard hammer percussion, b) soft hammer percussion, and c) 

pressure flaking  

 Over time, five different tool ‘industries’ have been identified, each associated with 

particular time period, but old techniques still persist - accumulation of techniques into a 

repertoire 

 



 

 

Clark’s five stages of lithic technology 
 Olduwan: Appear 2.5 mya and continue to appear up to 0.5 mya, likely produced by a 

number of species, including both Australopithecenes and Homo. Recognised by the fact 

that only the working edge it modified (typically) 

 Acheulian: Started appearing in Africa 1.5 mya. Bifacial hand-axes, blunt-backed cleavers, 

picks. Spread west and north to Middle East, Europe, and India with Homo erectus. 

Dominant tool type for much of human history: 1.5 mya to 100,000 BP. Recognisable 

symmetrical shape 

 Mousterian: Found 300,000 BP to 30,000 BP. Made using the Levallois technique for 

removing stone tools (core prepared, and then the tool is struck off in heavy blow toward 

centre of core). Associated with Neandertals, but more widespread in use 

 Blades: As with Levallois, core is prepared before tool is struck, but many more tools 

produced from a single core. Antler or bone punch producing many blades from a single 

specially prepared core. Efficiently produces very thin specialized blades 



 Microlithics: Started appearing around 10,000 years ago (mesolithic). Tiny size gives tools 

their name. Made by controlled snapping of blades or from small stone flakes.  Associated 

with projectile use, and often hafted, or embedded in wood tool or handle 

 

 



 

 



 

 

Importance of Stone Tools 
 Window on cognitive ability (such as 3d visual perception).  

 Demonstration of manual skills (asymmetry).  

 Linked to changes in diet (scavenging, meat and marrow).  

 New dynamic in evolutionary change (‘Lamarckian selection’ – acquired changes [behaviour] 

passed on in cultural evolution).  

 Questions about cultural transmission: how did humans learn to make tools?  

 Different patterns of technology and dates of innovation suggest boundaries to human 

communication or cultural transmission.  

 Gradually materials taken from further and further (quarrying or trading). 

 Non-practical tools - begin to see tool-making skill emphasised, even when results 

impractical 

Tools and manual dexterity 
 Producing stone tools requires precise, sharp blows, with some strength 



 Other primates appear incapable of combining both traits in actions - chimpanzee Kanzi was  

trained to make Olduwan style tools over three years 

 Modern Hominin hands start to show anatomical traits combining precision with percussion 

resistance:  

o shortened fingers  

o lengthened thumb  

o finger tips broad  

o wrist flexible  

The Movius Line 
 The Movius Line is a theoretical line drawn across northern India first proposed by the 

American archaeologist Hallam L. Movius in 1948 to demonstrate a technological difference 

between the early prehistoric tool technologies of the east and west of the Old World 

 Why wouldn’t improvement in technology spread?  

 Maybe it spread with immigrants and could not be transmitted to other populations (due to 

anti-social behaviour, language differences, or other barrier to communication) 

 If materials necessary to do the techniques were not present, breaking the transmission of 

technique 

 If other materials were being substituted (for example, bamboo) that does not appear in 

archaeological record 

Tools and niche construction 
 Tools become both a mode of adaptation and part of the niche to which humans adapt. - 

effect on human evolution 

 Tools demand certain capacities, but they also lessen other constraints 

 Tools made humans, not just the other way around 

 



Neandertals 

Geographic Range 

 

Images of Neandertals 
 First remains identified 1856 in Neander Valley, Germany (earlier finds in 1829 and 1848)  

 Some of earliest remains had osteoarthritis, leading to image of stooped, bent-kneed ‘ape-

man' 

 Wrongly stereotyped as brutish and unintelligent 

Homo neanderthalensis 
 Usually classified as its own species, Homo neanderthalensis, sometimes as subspecies 

 Lived 130,000-35,000 years ago (‘proto-neandertal up to 600 kya) 

 Co-existed with H. sapiens for 20,000-60,000 years, minimum 

 Probably capable of language 

 Over time, jaw musculature decreases (due to tool use?) 

Neandertal and Human 
 Neandertal has broader, conical rib cage 

 Neandertal sinuses and nasal aperture are larger 

 Humans have longer, thinner limbs and narrower pelvis 

 Neandertal bones and joints are more robust 

 Neandertal face and tooth wear suggest stress on teeth 

 Similar to some foragers who  use teeth to process hides 

 Skull differences are subtle, and archaic human skulls are closer to Neandertal skulls than 

modern ones 



 

 



Genetic Comparison 
 Closest extinct relative 

 Genetic evidence from mtDNA difference a ‘subspecies’ or species? 

 

 

What happened to Neandertals? 
 Did they interbreed with Homo sapiens?    

 mtDNA evidence suggests that they didn’t, but archaeological evidence does imply there is 

regional continuity in anatomical features.  

 Continuity of features with later European populations.  

 Erik Trinkaus argues for extinction through interbreeding.  

 Some evidence of contact including tool-making innovations in some of the last remnant 

populations (Spain and France).  



 Did Homo sapiens kill off Neandertals?  

 Did Homo sapiens out-compete them for shared resource?  

 New research: several teams have sequenced Neandertal DNA: overlap with Asian and 

European DNA (1-4%) 

 As few as 300 mating events could mean up to 20% of Neandertal DNA here 

 Increasingly, the evidence is that they did not become extinct, rather Neandertals were 

genetically swamped by modern Homo sapiens populations 

 Modern Homo sapiens could interbreed and likely survived at much higher population 

densities, perhaps better adapting to decreasing ice cover 

Hunting 
 Evidence that they were effective big game hunters 

 Pattern of bone breaks suggests that they hunted close range - don’t seem to have had 

projectile weapons 

 Died younger than Upper Paleolithic humans and with more healed injuries 

Neandertal culture 
 Evidence of burials, including flower pollen 

 Evidence of symbolic thought includes engraving, ornaments, use of pigments, and possible 

ritual defleshing activities 

Language 

Evolution of language 

 Difficult to say because of absence of material remains, but 500,000 to 50,000 years ago, 

certainly 

 Brain large enough 500,000 years ago 

 Anatomical changes in throat likely in place before split from Neandertals, e.g. hypoglossal 

nerve, descent of larynx 

 Modern humans frequently said to arise 200-250,000 years ago 

 Evidence of ‘cultural big bang’ only about 50,000 years ago 

 No intermediate steps preserved, no comparative animal cases, so hard to even guess what 

phylogenetic trajectory would have been 

 Children learning language a poor analogue because they are immersed in language 

environment 

Animal Communication 
 Many forms of communication: whale song, bee dancing, prairie dog ‘talking,’ dolphin 

whistles, vervet monkey calls, chimpanzee hoots - but none of these are language 

 Herbert Terrace worked with Nim Chimpsky and accused animal language researchers of 

‘over-interpreting’ their results 

 Terrace argued that the animals had just learned strategies for procuring reward 

 Improved research design, including blind observers, demonstrated that animals could learn 

symbolic languages 



Characteristics of Language 
 Arbitrariness: no inherent link between symbol and signified 

 Cultural transmission 

 Displacement: talk about something not present (not just indexical) 

 Discreteness: language built up of smaller units 

 Layers: language has both semantic and surface meaning 

 Metalinguistics: talk about talk 

 Productivity: produce new phrases or sentences 

 Recursive: phrases inside phrases or nested 

Candidate gene: FOXP2 
 In the 1990s, London family discovered with language disability (slurring) but without 

cognitive deficit 

 They were found to have a defect of FOXP2 gene, which is a regulatory gene effecting other 

processes, and found in other species (including yeast) 

 Mutated into its present form 200-120,000 years ago 

 May influence complex, sequenced movements (knots) 

 Recent DNA study found human variant FOXP2 in Neandertal  DNA 

 Although unclear whether or not Neandertals could speak, it does suggest that genetic 

change is older than Neandertal split 

Anatomical Changes 
 Descent of the larynx very important 

 Because no material evidence of language, intermediate steps wiped out 

 

Stages of language evolution 
 Understanding earliest languages by analogy to present might be like trying to study first 

tools by analogy to current tools 



 Earliest communities were tiny, with intense, long-term relations. ‘Society of intimates’ with 

‘all generic information shared’ 

 Symbols: unlike calls, symbols have multiple uses (e.g.: ‘Food...’ ‘Food?’ ‘Food!’ ‘Foooood...’) 

 Open class of symbols:  Most complex call systems have only dozens of symbols, while 

humans can use tens of thousands of words - generative phonology (syllables) 

 Concatenation: multiple words (infant ‘sentences’) 

 Simple syntax: using word order to communicate (e.g., pidgin) 

 Full fledged grammar: Phrasing, relational words and inflections 

Sapir-Whorf hypothesis 
 The structure of a language affects the ways in which its respective speakers conceptualize 

their world, i.e. their world view, or otherwise influences their cognitive processes 

 Differences not just lexicon and vocabulary 

 For example, gendered nouns and verb tenses may bias the way we think about things 

 Nootka language (Vancouver Islands): would say "(It is) on the beach point-wise as an event 

of canoe motion", absence of nouns - verbs do that work. Difficult to divide the sentence 

into subject and predicate, actor and direct object 

 English forces actor-action logical divide even when there is no actor: 'It is raining' (what is 

“it”?) 

 Hopi see tomorrow as a reoccurrence or revisit of today, not a new thing 

 Guugu Yimithirr obliges coding absolute directions rather than ego-centric or relative 

directions. Speakers are better able to remember absolute position, and when asked to 

locate landmarks while in the bush, even up to hundreds of kilometres away, angles were 

accurate to 6 degrees 

 Direction of habitual reading affects how fast we process directional information; how we 

learn mathematics affects parts of brain used 

 

Importance of Language to Humans 
 Difficult to even imagine what a non-linguistic humanity would look like 

 Language generates the possibility to live in a shared ‘virtual world’ of abstract concepts, 

ideas, mistakes, memories, and expectations 

 Internalisation of social-manufactured symbolic system creates the possibility of symbolic 

thought 

 Symbols also allow thought to be partially externalised: the ‘extended mind’ has an 

improved memory, sequential capacity, and many new functions 



 Increases social opportunities for learning, coordination, cooperation, planning, group 

identity, creativity, innovation 

 Terrence Deacon argues that symbols have become part of our environmental ‘niche', an 

'ecosystem of symbols' 

 Language not ‘added onto’ our other capacities. We are a product of language, a ‘symbolic 

species' 

Language Change 

 

Historical linguistics 
 Study of language over time 

 Protolanguage: language ancestral to several daughter languages - often is conjectural 

because no remnants 

 From similarities, determine historical relations - e.g. proto-Indo-European as origin of many 

languages 

 



History of Indo-European 

 



Language Evolution 
 Although languages change, and there are some patterns to these change, how does 

language change differ from biological change? 

 Lamarckian (acquired traits) 

 External simplification (talking with strangers) 

 Intentional change (or conservation) 

 Example: sudden emergence of US English when in 1789, Noah Webster introduced his 

dictionary: 'our honor requires us to have a system of our own, in language as well as 

government' 

 

Language Diversity 
 Estimate about 7000 languages in the world 

 Australia home to at least 250 Aboriginal languages, now only 15 spoken across generations, 

estimated by 0.25% of population 

 Estimated that half of the world’s languages could disappear in 100 years 

 Languages preserve knowledges and culture: foraging peoples, for example, in studies have 

identified greater variety in indigenous plants than did botanists 

 



Pidgins and Creoles 
 Pidgin sometimes forms in acculturation - trade languages, particularly common in Hawaii, 

China, West Africa, Papua N.G. 

 May become creoles when they become children’s first language 

 

The Rise of Anatomically Modern Humans 

The Puzzle 
 100,000 years ago, the world was populated by diverse hominids (at least three species) 

 30,000 years ago, humanity was much more uniform globally 

 What happened? 



 

Oldest Evidence of Homo Sapiens 
 Herto skulls discovered in the Afar region of Ethiopia 

 They are older than remains of other members of Homo genus such as Neandertals 

 Called homo sapiens idaltu (‘elder’) or sometimes just ‘archaic’ Homo sapiens 

 Definitively dated 160-154 kya - cearly establish Africa as origin of humanity 

 Skull capacity is 450 cc capacity with some robust traits 

Homo sapiens idaltu 
 In most respects, skeletons are very close to modern (e.g., overall size, cranial capacity, tall 

rounded skull) 

 Still robust bone structure: pronounced brows, robust lower body, which may be activity-

dependent 

 Geographical variety in the species was more pronounced than it is now  

 Many traits of modern human lifestyle: fire, shelter, big game hunting, living structures with 

fireplaces and elaborate burials 



 

 

Modern human behaviour 
 Late stone age peoples more efficient foragers than earlier groups 

 Modern humans hunted larger, more dangerous game (buffalo, bush pig), with signs of 

planning such as seasonal kills (seal pups) and evidence of fishing 



 No clear-cut division in technology; some later traits show up in earlier sites (innovations 

seem to be sporadic and sometimes lost), but tool kits grow more sophisticated (including 

more bone, antler and ivory) 

 Evidence of transporting raw materials long distances (shell, stone, ochre) - for example, in 

Africa, obsidian carried 140 to 240 km 

 Environmental and social changes may have led to ‘revolutionary’ growth in group size 

Reasons for Change 
 ‘Punctuated equilibrium’ – evolution need not be slow, gradual or even; sudden change can 

produce acceleration 

 Some theorists argue for genetic change, but just as likely to have been social, cultural, or 

environmental 

 In past 250k years, climate has been particularly hard. Hard selective pressures and isolated 

habitat pockets can create strong conditions for speciation events 

 Some argue that humans have ‘variability selection’: development of general traits for 

shifting conditions rather than specialisation 

 



Cultural Modernity 
 Some theorists, like Richard Klein, argue that 50 kya, suddenly human traits and creativity 

start to explode 

 Klein says one mutation led to change in behaviour with minimal anatomical change 

 But most of the data used to support this is taken from European evidence, and Europe only 

home to Neandertals until 40 kya 

 Most hallmarks of ‘human revolution’ Europe happened earlier and in staggered sequence in 

Africa. Appears that human change is gradual and cumulative 

 Most theorists now agree that big brain alone not sufficient. Human intelligence is subject to 

what Michael Tomasello called a ‘ratchet effect; combination of population density, cultural 

accumulation and brain size led to rapid change 

 Owen Lovejoy: Our ancestors may have been ‘every bit as intelligent as we are today, but 

they lacked the shoulders of giants on which to perch' 

 

Cave painting 
 ‘Art work’ does not appear to be merely decorative - often appear in caves that were not 

living spaces 

 Animals chosen for depiction are selected and are often not dominant food species 

(reindeer in Lascaux); very few human representationi 

 Repetition and overlap of designs   



 Ritual initiation or education, magical purposes? 

 Handprints, drama of presentation in caves, very specific positions for viewing, inaccessible 

locations of many images 

 Depictions of animals reveal close attention to their behaviour and seasonal habits (for 

example, moulting pelage of bison and changes in jaw of salmon) 

 We even know things about extinct species that we could not know any other way from 

these paintings (such as the fact that wooly rhino had thick hair and extinct giant deer had 

dark-coloured hump) 

 Find examples of oil lamps in the caves, used to light the paintings 

 

‘Venus’ figurines 
 Stylised, non-realistic figure emphasising breasts, vulva and buttocks 

 Some theorists argue that the figures are self-portraits looking downward 

 Hair in plaits or headdress 

 Made of exotic limestone and red coloured with ochre 

Out of Africa 

Dispersal of Modern Humans 
 Between approximately 195 kya and 15 kya, modern humans spread out from Africa to 

reach around almost the entire globe (departed Africa 70-40 kya) 

 This required adapting to a variety of ecological niches, climates, food sources 

 By the time modern humans left, there were other hominin species in Asia, Europe, and 

throughout Africa 

 Tool industries in Mode 3 and later spread rapidly 



 

Mitochondrial Eve 
 Mitochondria (energy-producing parts of cells) passed only from mother 

 Based on current human mtDNA, and assumptions about mutation rate (‘molecular clock’ 

technique), age of matrilineal most recent common ancestor (MRCA) is 170,000 bp 

 The MRCA of living humans may have had many companions of both sexes. Many of these 

contemporaries left direct descendants, but not an unbroken line of descendants all the way 

down to everyone in today's population. Some contemporaries of the MRCA are ancestors 

of no one in the current population. The remainder are ancestors of only some of the 

current population 

 Y-chromosome Adam younger - (59,000 - 142,000 bp) 

 



 

Patterns of Migration 
 Likely that the first wave of modern human migration out of Africa followed ecological 

niches most like those to which they were already accustomed - hence why migration 

followed coast of Indian Ocean 

 Reached Australia by 50-45 kya (or perhaps a bit earlier) 

 Some DNA evidence suggests that the spread eastward to Southeast Asia only took a few 

thousand years - dispersal rate was around 4km/year (spread through Americas faster) 

 The spread north came later due to challenge of adapting to climate, game, and perhaps 

Neandertal competition – ‘Cro-Magnon’ in Europe 30 kya.  

 Group also spread eastward, reaching extremes of arctic Siberia by 30 kya 

What about Erectus? 
 The first hominins to leave Africa were Homo ergaster/Homo erectus at least 1.5 mya 

 If humans left Africa so early, one question is what happened to the earlier humans, 

especially if modern humans developed in one isolated place 

 Did modern humans mix with previous emigrants (one species) or did they replace previous 

species (distinct species)? 

 Complete replacement model (‘Out of Africa’): anatomically modern humans arose 200 kya 

in Africa, and spread out to completely replace prior hominins. Speciation event in Africa – 

isolated population produced modern variant, so all pre-modern members of genus Homo 

are different species 

 Regional continuity model (‘multiregionalism’): modern humans arose from populations 

around the world and migration produced genetic mixing. Unlikely any African population 

sufficiently isolated to produce separate species, so all specimens after Homo ergaster are a 

single species of Homo sapiens 

 Evidence for continuity found in a range of skeletal traits, even if mtDNA or other genetic 

evidence looks like replacement 

 There is a reasonable amount of evidence for interbreeding of Sapiens with other hominid 

species (e.g. denisova cave) 

 Sophisticated, multi-site DNA analysis suggests three waves of expansion out of Africa (1.9 

mya, 650 kya, and 130 kya) 



 

Populating the Americas 
 Because of the Ice Age closure of passage to Americas, some archaeologists argue 

population couldn’t happen until end of the Ice Age (approximately 13,500 BP) 

 Now theory of coastal transit rather than internal ice corridor for migration 

 Issue of water-craft, boats, navigation, and early global exploration 

 Arrival of humans also led to the extinction of some mega-fauna which had continued to 

survive in the Americas - estimated 135 species of mammals disappeared including 75% of 

large ones 

 Evidence of large scale ‘terraforming’: damning of water courses, massive burning, selective 

culling of forests, planting of favoured tree species, some domesticated plants and animals 

from Polynesia (yams, chickens) 

 



Agriculture 

The Neolithic Revolution 
• ‘Neolithic’ - ‘New Stone Age’: Sedentary life, agriculture, irrigation, intensive work on the 

land.  

• Oldest evidence of agriculture is approximate 14,000 BP: barley cultivation in the highlands 

of Mesopotamia (now in Iraq) 

 Upper Nile has mortar & pestles dating to 15,000 BP, but later abandoned 

 Some evidence for changes in wild grains and legumes about 17,000 BP 

 Some possible evidence of agriculture in Vietnam in 14,000 BP 

• Transition is not abrupt or complete; people engaged in limited agricultural activities while 

still gathering wild foods and hunting to supplement diet 

• Agriculture not more efficient (labour to productivity) than hunting 

• Once agriculture took hold, the increasing population meant that it was impossible to return 

to hunting and foraging 

Three ways to think about domestication 
 Humans dominate plants and other animals, using foresight, intelligence & conscious intent 

 Animals and plants benefit in reproductive range & survival from finding human niche  

 Human-domesticate link is similar to other co-dependent species (like ants & aphids) 

Plant Domestication 
 Some theories, especially focusing on grains, concentrate on artificial selection and genetic 

changes to domesticated plants 

 But other plants (like trees or root crops that reproduce by cloning) and animals may have 

more subtle mechanisms of human intervention 

 Some set a high bar between ‘wild’ and ‘domesticated’: genetic isolation or complete 

reproductive dependence on humans 

 In fact, domestication is a pattern of human behaviour with a range of biological 

consequences, both for humans and environment 

 Key criteria: although humans were not aware of all the consequences (and could not be), 

conscious intent & rapid cultural learning make domestication different from other inter-

species mutualism 

 Direct evidence of domestication difficult because same plants often exist wild 

 Increasingly, indirect evidence from land: modification of drainage, shifts in pollen, or 

intentional burning 



 

Centres of Domestication 

 



 

Origin and spread of agriculture 
 At the end of last ice age, approximately 12,000-8,000 years ago, humans had been primarily 

big game hunters and opportunistic gathers 

 Broad spectrum revolution theory: population growth in the best (optimal) areas led to 

population pressures in nearby regions when ‘daughter’ groups out-migrated 

 Looking for food in marginal areas led to wider range of game, plants & invertebrates 

 People tried to move cereal grains & plant foods into new habitats, encouraging more 

widespread growth 

 The shift in foraging and gathering patterns led to population growth which laid the 

foundation for Neolithic Revolution, the move to agriculture and settled life 

 Agriculture did not begin where stands of grain were naturally abundant (hilly flanks), but 

where people tried to artificially extend stands of grain - first sedentary villages in hilly flank 

area 

 Drying of the climate also led to experimentation 

 



 

 

Why did agriculture arise? 
 Environmental causes: A brief return to Ice Age conditions around 13,000-11,600 BP made 

environment more arid, so drove humans to agriculture 

 Population dynamics: Increasing population led to ‘food crisis'. People abandoned easier, 

more nutritious foraging and hunting to more labour intensive, low return and delayed 

satisfaction of tending of grains because land could support larger population 

 Social prestige or psychological explanations: Agriculture arose in areas of plenty because of 

desire for aggrandizement (e.g., competitive feasting). Domestication allows ownership, 

private property, and accumulation 

 Conceptual change: Humans started to see themselves as no longer natural 



Wild to domestic in plants 
 Many traits that are advantageous for domestication are contrary to wild survival of plant  

 Decrease fertility (fewer, larger seeds).  

 Decrease spread (‘shatter-proof’ grasses like wheat)  

 Loss of flowering (some potatoes) or seeding (bananas, oranges, some figs) - absolutely 

dependent on human cultivation 

 Loss of dormancy (weeds can lie dormant in soil) 

 Early and simultaneous ripening (such as in tomato) 

 Change in lifespan, change in plant shape or structure 

 Other change: thin-shelled nuts, potatoes close to plant 

 For example, domesticated einkorn is ineffective self-reproducer: holds too tightly to stalk, 

doesn’t disperse effectively 

 The ‘selection’ of wheat and barley was not always intentional or conscious. For example, 

‘selecting’ for shatter-resistant grass likely happened because of method of harvesting. Easily 

shattered would lose seed before moving 

Pre-Agriculture Resource Management 
 Extensive evidence in Africa, Americas and Australia of indirect methods of increasing land’s 

productivity 

  Selective culling of animals or plants 

 Replanting of desirable trees  

 ‘Firestick farming’ or burning, affecting plants & game profile 

 Limited exploitation of some resources (others were driven to extinction 

 Fish traps 

 ‘Terra preta’ in the Amazon seems to be manmade type of soil; may regenerate 1cm/year 

Domestication of Animals 
 Wild animals can be ‘tamed,’ but the training disappears with each generation.  

 An animal is ‘domesticated’ when artificial selection leads to permanence of selected traits - 

would young of species behave differently than young wild animal?  

 Some complication because domestic animals sometimes become feral 

 Anthropologists disagree about whether humans must intentionally domesticate animals or 

just judge by the effects on the animals themselves 

 Jared Diamond argues we have successfully domesticated only 14 of 148 candidate species 

 Domesticate animals often displace previous natural animals, such as the miniature 

elephants and pygmy hippopotamuses on Cyprus 

 Relaxation of natural selective pressures means certain traits diminish (e.g., sheep horns) 

Requirements for Animal Domestication 
 Flexible diet 

 Fast growth rates 

 Reduced aggression & alarm responses. (e.g. sheep panic, but they herd) 

 Tolerance of penning 

 Flexible social hierarchy (may recognise human as dominant) 

 Precocious sexuality & willingness to breed in captivity 



The Origin of Cities 

Human societies 
 Humans live successfully in much larger groups than any other primate.  

 Some people’s assumptions about human aggression don’t coincide with very large social 

group size and population density 

 Present human population density 13 people/km  (144 times foraging-farming threshold)  

 Some theories of cultural evolution divide human organisation into four types or stages:  

o Bands in foraging and hunting groups (small, kin-based, egalitarian) 

o Tribes, the rise of some social rank and extended group size  

o Stratified tribes, or chiefdom, with hereditary chieftains and inherited social 

differentiation  

o States (complex societies), ‘civilisations’ with social hierarchy and organised 

governance 

Complex Societies 
 Move of anthropologists away from the idea of ‘primitive’ and ‘advanced’ societies because 

they suggest move is necessary or progressive 

 ‘Neolithic chauvinism’ — assumption our way of life is ‘better’  

 Clearly, in some degree, only the rise of specialised division of labour could lead to 

technology and innovations (metallurgy, writing, science, complex religion) 

 Rise of group identities, ‘ethnicity,’ large-scale religion (often to legitimate authority), castes, 

professional administration, and other features 

 Move to sedentary, agricultural states not ‘necessary’: some humans continue to resist in 

spite of coercion, violence and being radically outnumbered 

 



Effects of agriculture 
 Population explosion due to sedentarism, decreased birth spacing & consistent food supply.  

 Surplus production of food (need for storage) 

 Economic diversification and specialisation – increased skills 

 Private property and exclusive access to resources 

 Rise of states, government, monumental architecture, complex society 

 Nutritional problems from simplified diet 

 Hard labour wears on the body (osteoarthritis, vertebral fusion, pronounced limb 

asymmetry). Ironically, hunting & foraging take less work 

 Infectious disease: malaria, zoogenetic diseases 

The Natufians 
 Built stone architecture before the advent of agriculture - were sedentary before agriculture.  

 Lived in Mediterranean area of the Levant, 14,500 to 11,500 BP 

 Associated with Mode Five stone tools and sophisticated hunting techniques 

 Collected wild cereals, legumes, almonds, and other nuts 

 Affected severely by climate change 

 

Consequences of Urbanisation 
 Social inequality, slavery and permanent oppression. Fixed location means that flight very 

difficult (easier for foragers) 

 Early Neolithic does not have evidence of great social inequality 

 Some point to emergence of cities as the source of inequality, war & conquest 

 Code of Hammurabi and earlier Assyrian law codes recognised slavery 

 Egypt may have emerged quickly because population trapped 



 Women’s status inevitably declines under agriculture (e.g., veiling, social isolation, wife 

exchange).  

 General tendency of matrilineal societies to become patrilineal with intensive agriculture - 

but where women control high status goods, they retain status (e.g., Iroquois) 

 Formal law codes often recognise women’s and men’s status differently 

Why did civilisation arise? 
 We tend to think of civilisation as a goal or sought-after change 

 Evidence suggests that people did not ‘choose’ to develop agriculture but were forced into it 

by population and other pressures 

 Once one potentially coercive state arises, neighboring groups often forced to either 

succumb or create their own cooperative structures to resist 

 Management of long-distance trade, especially in prestige goods. Security extended over 

trade routes through outposts 

 Sedentary life - disputes cannot be resolved by flight, nor can groups escape dominance.  

 Large-scale agricultural investment requires organisation 

 Agriculture produce surplus labour & population 

 Calendar and ritual cycle for planting 

 



 

Functions of the state 
 Impartial judiciary – law is theoretically non-personal (eternal), impartial & anonymous 

 Enforcement – preserve internal hierarchy & property rights  

 Fiscal – people work harder but surplus produce is extracted from general population for 

elite class (luxury consumption) 

 Organisational – government generates cooperation for large-scale projects (construction, 

terraforming, irrigation, trade) 

 Population control – often states define ‘in-’ and ‘out-groups’ and police boundary 

 Extraction of surplus labour leads to monumental architecture 

Human Diversity and Race 

Human genetic diversity 
 Human genetic diversity: 2 unrelated people likely differ on 3 million alleles.  

 Only a small amount of variation is between ‘races’ (Lewontin estimated 6-10%).   

 Most variation is within groups (‘race theorists’ admit 67% shared).  

 For example, consider the overlap between heights of different ‘races.’  

 A small number of traits vary together: skin colour, hair form, nose shape & a few proteins 

(like Rh blood type).  

 No clear boundaries between variations of these co-varying traits.  

 Independent assortment: genes do not get transmitted as unit.  

 A small percentage of non-functional DNA clusters along ‘racial’ lines, but markers are 

chosen specifically because of their distribution.  

 In other words, definition is circular (these alleles picked because they vary along ‘racial’ 

lines so can’t prove ‘race’ exists).  

 Differences are breaking down with migration, as we would expect. 

Concepts of ‘race’  
 Racial essentialism:  Each race has a specific set of traits. Races are distinct from each other. 

Even though mixing may occur, pure racial types may be identified.  



 Population approach: Although races have a range of traits, some of which overlap, the 

majority of members of a race are distinctive from each other. ‘Race’ is a population, 

meaning that there is not ‘pure racial type.’ We can talk about ‘race’ because genetic pools 

in groups are distinctive.  

 Social race: Race is not a biological reality except that it is a social concept causing many 

behaviours, institutions, and patterns that have biological effects. ‘Race’ is a biology-shaping 

concept, not a reflection of prior biological reality, but may fix upon biological traits. 

 

 



Patterns of Genetic Diversity 
 ‘African race,’ genetically, is a paraphyletic category (genetically, it includes others).  

 Humans have hallmark of small species that multiplied quickly.  

 No reputable biologist argues that variance sufficient for sub-species.  

 Less genetic diversity among humans than among chimpanzees. 

 Data is on percentage of shared  

 DNA markers, but diagrams suggest clean breaks between groups. Diagrams over-emphasise 

dispersal and erase on-going relations. 

 Human populations vary, but there are no sharp breaks between populations.  

 Even racist regimes and slavery cannot prevent mixing. 

 

 



 

 



 

 

Race as a Cultural System 
 How race is described differs dramatically between countries and regions. 

 USA: Hypodescent is the ‘one drop rule’; any minority ancestry makes one a member of a 

minority group. Race ascribed by descent rules, not genotype. 

 Hypodescent is also a legal principle, once held in place by segregation, now aided by 

Affirmative Action and Native American laws. 



 Brazil: Many terms (40-130-500) for ‘colours’ of people. Members of same family can be 

different colours. Brazil still has prejudice and a ‘whitening’ ideology. 

 Ironically, colour classification is not indication of presence of African gene markers: ‘.. at the 

individual level, there was no chance of obtaining a reliable color classification’ from 10 

genetic markers of African origin. 

 This can occur through phenotypic sorting: If every Brazilian colonial couple was one African 

and one European spouse, all children would be 50% descended from each group. If social 

status linked to skin colour, they might marry within their ‘colour group’ and within a few 

generations, colours would be distinct. Everyone would have identical ancestry, but they 

might be different social races with clear physiology. 

 

 



Human Adaptations 

Modes of adaptation 
 Cultural behaviour: New techniques or technology developed to use untapped resources, 

buffer humans against threats, or make environment better for humans.  

 Phenotypic adaptation: Some changes in physiology do not require genetic change, typically 

do not become hereditary, e.g. over several days, a person can adapt to high altitudes to 

avoid hypoxia (body produces additional red blood cells).  

 Genetic adaptation: Long-term exposure to selective pressure can lead to a shift in 

population genetic profile due to natural selection, e.g. populations living at high altitude 

(Andes, Himalayas, Ethiopian mountains) adapt genetically to resist hypoxia. 

 

Human skin colour 
 Human colouration caused by various forms of melanin.  

 Eumelanin: colours human hair and skin.  

o ‘Black eumelanin’ found in non-Europeans & older Europeans.  

o ‘Brown eumelanin’ in young Europeans.  

 Small amounts of brown produce blond hair & small amounts of black produce gray.  

 Pheomelanin colours skin & hair reddish (have it in lips, nipples & genitals).  

 Each type of melanin affected by up to a half-dozen genes.  

 Continuous variation in colour with 20 genes involved.  

 Humans likely developed dark skin when they lost bodily hair.  

 Melanin-rich, dark skin protects body from ultraviolet (UV) light.  

o Preserves folate (folic acid), esp. in expecting mothers.  

o Decreases sun cancer risk (light skin ten times more likely).  

o Sunburn decreases sweating.  



o Too much UV affects immune system. 

 The body needs sunlight to metabolise vitamin D. Vitamin D deficiency can lead to 

decreased bone mineralization.  

 Rickets (a major health risk prior to supplementing in milk) often affected African visitors to 

England suffered fractures, rickets and bowed legs.  

 Chronic vitamin D deficiency linked to disease susceptibility: cancer, diabetes, hypertension, 

& increased mortality.  

 Vitamin D equilibrium in light-skinned individuals in 20 minutes of sunlight. 60-120 minutes 

in dark-skinned. 

Skin colour as an adaptation 
 Melanin also affects functioning of the eyes and their colour.  

 Blue and green eyes more susceptible to high frequency light (and red-eye in photos).  

 Genetic evidence suggests that European and Asian adaptations for light pigmentation arose 

independently (three key genes in European pigmentation are not present in Asian 

populations).  

 Some theorists argue that light skin is also a result of sexual selection as many societies 

demonstrate an aesthetic preference for light skin.  

 Inuit and Yupik retain dark skin although they live in Arctic. Their diet high in fish provides 

vitamin D and guards against selective pressure.  

Body shape and size 
 Allen’s Rule: Short limbs and stocky body reduces total surface area of body. Body surface 

area allows heat to escape; less surface, retains heat.  

 Bergman’s Rule: The larger a body, if the shape the same, the less surface area per kilo of 

body weight. Body generates heat with each kilo of body mass, so bigger bodies better 

adapted to cold. 

 Inuit are stocky with short limbs; while Nilotic Africans tall, thin and long-limbed. 

Humans, cows and lactase 
 Many adults do not produce lactase, the enzyme necessary to digest milk (after age of 4).  

 Under pre-domestication diet, no reason to maintain lactase. Tolerance emerged after 

herding.  

 Three different mutations have produced ability to digest milk. One is a mutation to 

regulatory region of the lactase gene. 

 Biological traits sometimes considered ‘racial’ are often only loosely connected to skin 

colour. For example lactose intolerance is often considered an ‘African’ trait, however, 

herding groups in Africa (like in Sudan) are lactose tolerant.  

 Just a +3% difference in survival would lead to 90% rates of lactose tolerance in 300-350 

generations.  

 Example of both convergent evolution & genetic effects of culture (biology-culture co-

evolution). 



 

Malaria and human adaptation 
 Malaria is an illness produced by plasmodium, a parasite borne by Anopheles mosquitos.  

 The mosquitos breed in standing water, such as irrigation canals or shallow pools.  

 Widespread in tropical regions: 515 million cases/year, with approximately 1-3 million 

fatalities, especially among children.  

 Adaptations to malaria:  

o Cultural behaviour: mosquito nets, anti-malarial drugs, insecticide spraying...  

o Phenotypic adaptation: people in endemic areas develop partial immunity...  

o Genetic adaptation: sickle-cell genotype (HBB), thalassaemias, Duffy antigens, 

deficiency in G6PD (commonly disorders affecting the blood).  

 Some ‘defects’ in red bloods cells may give added immunity because weakened red blood 

cells cannot carry parasites to maturity. 

 Sickle-cell produces anaemia - body must constantly cleanse deformed cells. This produces 

painful outbreaks, decreasing life expectancy to 42-48 years.  

 Mutations producing sickle-cell condition emerged four separate times, suggesting it is 

adaptive. Three mutation events in Africa; one in Arabia or India.  

 In malarial areas, sickle-cell carrier rates can be 10%. 

 Being homozygous (having a sickle-cell gene from both parents) leads to the sickle-cell 

condition.  

 Being heterozygous (an ‘unaffected carrier’) gains added resistance to malaria. Estimated 

increased survival 15%. 

 Balanced polymorphism – both carriers & non-carriers persist. Too many carriers lead to 

problems. 



 

Is Human Genetic Selection Over? 
 About 10-40,000 years ago, genetic change in humans accelerated.  

 Now 10-100 times greater than before this period. 

 This may be linked to the increase in population, which provides a greater pool of mutations 

and also increases population and resource stress. 

 

 


