Lecture 22

 
Outcomes
Competing theories about where modern humans (Homo sapiens) evolved, and which is best supported by available evidence
· [bookmark: _GoBack]African emergence hypothesis: Early hominin descendants (archaic humans) left AFrica and established populations in the Middle East, Asia, and Europe. 100-200 thousand years ago, Homo sapiens arose in Africa and also migrated into Europe and Asia 
· Multiregional hypothesis: Suggests that populations of E. erectus and archaic humans had spread through much of Europe and Asia by 500 thousand years ago and modern humans (H. sapiens) evolved from descendants of these earlier dispersals. Geographically separated populations may have experienced some evolutionary differentiation, gene flow between them prevented reproductive isolation and maintained them as a single and variable species Homo sapiens. 
· Neither hypothesis is supported by paleontological evidence, but as of 2011, genetic data generally supported the African emergence hypothesis, and further work on the male Y chromosomes of thousands of men around the world confirms that modern humans are the descendants of a single migration out of Africa 
· Archaelogical material from the United Arab Emirates suggests that early emigrants may have taken advantage of lower sea levels to move along the Arabian coast around 60,000 years ago. Thus, exodus of anatomically modern humans may have occurred along the coast of the Indian Ocean.
· Fossils such as large cutting tools with bitfaces found in Attirampakkam India indicate that Achealian humans (probably Homo erectus) had occupied this site by about 1.5mya.
·  Other records indicated that hominins (homo floresiensis) were on Flores Island Indonesia by 1mya. 
· Humans occupied sites on the highlands in New Guinea by about 49,000 years ago ◦ exploited endemic nuts and appeared to have cleared forests to promote growth of their preferred plants 
·  Arrival of humans is though to be 12,000 years ago due to dating sites at caves in Oregon, but still remains highly unknown The Denisovans 
·  A sister group to the Neanderthals 
· Genomic analysis revealed that Denisovans lived in southeast Asia and interbred with the ancestors of today's Melasians 
· Vital components of our immune system (HLA class I) were acquired through the HLA-B*73 allele inherited from Denisovans in west Asia. Genome analysis also indicates that some HLA haplotypes entered modern European and Oceanian human populations from both Neanderthals and Denisovans. 
· Be able to answer questions on the exam about what this actually means. HLA haplotypes from both neanderthals and Denisovans are found in modern European and Oceanian human populations. How does this happen? 
· The Denisovans
·  A sister group to the Neanderthals
· Genomic analysis revealed that Denisovans lived in southeast Asia and interbred with the ancestors of today's Melasians 
How different species concepts resolve (or do not resolve) the question of whether Homo sapiens, neandertals and Denisovans were all members of the same species
· Genomic analysis shows that the ancestors of modern humans interbred with both neanderthals and denisovans
· The biological species concept these three groups are not separate. 
· But according to the phylogenetic species concept, there's no clear connection. 
· The morphological evidence is incomplete and doesn't help either.
· Homeo georgicus was discovered. The five skulls found show the same amount of variation that's between a human and chimp. It makes us reconsider what we have the name homo. 
·  BSC - the three are not separate species 
· PSC - distinction is less clear 
·  MSC - evidence from fossils is incomplete and does not necessarily settle the matter

Conditions necessary for reinforcement to occur
· Reinforcement can happen when 2 populations come back into secondary contact, and if those 2 populations have become post-zygotically isolated. For that to happen, the two populations that share a common ancestor have to be kept away from each other for long enough to evolve in a way that makes it impossible to successfully interbreed together. 
· If this has happened when those populations come back into secondary contact then individuals who avoid hybridizing have a selective advantage, with selection favouring the evolution of prezygotic isolating mechanisms because there is a risk of organisms forming hybrid offspring where there wasn’t before
· Secondary contact can accelerate speciation if it occurs after postzygotic isolation has occurred, with reinforcement occurring. However, if secondary contact occurs very early in the divergence of species, then gene flow will resume and species collapse will occur (when speciation begins but stops)
· 
Arguments for and against the idea that human are no longer evolving.
· Why humans are no longer evolving: 
· We aren’t changing genetically 
· The rate of evolution – adaptive or non-adaptive – seems to be slowing down
· We control our own environment to a great extent 
· Why humans are evolving: 
· Our environment is still changing, which sets the stage for strong selection pressures
· Modern environment is more highly mutagenic than previous environments 
· Sexual selection 
· Always room for improvement

Evidence for recent evolution in humans.
· A study was conducted to compare the fitness of people with different phenotypes
·  If these traits were heritable, then they would increase in frequency in the next generation
· Differences in fitness were seen and these differences were associated with particular traits that should increase in frequency over time 
· This showed evidence of adaptive evolution 
· Selective sweep: adaptive mutations increase in frequency, and adjacent stretches of DNA (SNPs) come along for the ride too (hitch-hiking) 
· Newly selected SNPs have little variation at surrounding sequence; accidently selected SNPs have more surrounding variation due to recombination and reshuffling 
· International HapMap Project found out that there seems to be a large proportion of SNPs in our genome that have undergone rapid, recent adaptive evolution 
· Evidence of non-adaptive evolution 
· As populations become more connected, genetic drift will decrease due to migration equalizing allele frequencies between human populations

Costs of large brains.
·  Energetically expensive only 2% of body mass but consumes 20% of energy 
· Having a big brain means big head  Resulting in problems in logistics after childbirth

Possible advantages of large brains as proposed by the "utility hypothesis" vs. The "mating mind hypothesis"

· Utility hypothesis – large brains were developed because they provide survivorship advantages, such as language/communication, tool use, planning, etc. 
·  Other bi-products just got dragged along and weren’t the target of selection (e.g. musical ability, humor) 
· Mating mind hypothesis – traits like musical ability, artistic expression, humor, etc. were favoured not because they directly increased our survivorship, but because they were used as tools to attract and impress the opposite sex (provides mating success)
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