Outcomes for all the readings post term test 2 
Prep for lecture 16
Advantages and disadvantages of living in a group
· Advantages
· Being part of a group provides better yield to individuals than working alone
· Under the threats of predation, prey may benefit by group defence
· This might be more watchful eyes/ears to detect danger, or the dilution of risk to every individual (i.e. you have a reduced risk of dying since everyone has the same risk chance)
· Easier to find mates, more efficient to raise young.
· Disadvantages
· Living in groups can be expensive. 
· One cost is increased competition for food
· Communal living may help increase the spread of contagious infection
Meaning of dominance hierarchy, kin selection, altruism, reciprocal altruism, eusocial, haplodiploidy
· Dominance Hierarchy
· A social system in which the behaviour of each individual is constrained by that individual’s status in a highly structured social ranking.
· The higher status you have, the higher priority you have for things such as food or mates.
· Kin Selection
· Altruistic behaviour to close relatives allowing them to produce proportionately more surviving copies of the altruist’s genes, that the altruist may have been able to produce on it’s own.
· You are more altruistic towards people you have a higher degree of relatedness. This is because you share a larger % of alleles with them, and saving them at the cost of yourself may enable a larger % of alleles to be passed on.
· For example, 4 siblings would die without your help, but if you leave them you can find a mate and produce 2 children. 
· If you decide to help your siblings survive, that would preserve (4x0.5 = 2) copies of alleles that you share with them
· If you decide to leave and have 2 offspring, they will share (2x0.5=1) of your copies of alleles.
· Therefore, it would be better to help your siblings survive.
· Note, this behaviour above is not altruistic, since it’s genetically selfish
· Altruism
· A behavioural phenomenon in which individuals appear to sacrifice their own reproductive success to help other individuals.

· Reciprocal Altruism
· Individuals will help nonrelatives if they are likely to return the favour in the future.
· Eusocial
· A form of social organization, observed in some insect species, in which numerous related individuals—a large percentage of them sterile female workers—live and work together in a colony for the reproductive benefit of a single queen and her mate(s).
· Haplodiploidy
· A pattern of sex determination in insects in which females are diploid and males are haploid. 
· Females receive a set of chromosomes from both parents
· Males hatch from unfertilized eggs	
Calculate degree of relatedness between two individuals, given the type of relationship (parent-offspring, cousins, etc) (see 47.13, figure 47.37)
· Draw a family showing all genetic links between them. 
· Between parents and children, a child shares 25% of alleles from the mother, and 25% of alleles from the father.
· This is because, for example in the mother who has 2 alleles A and B, both alleles have a 50% chance of being passed on so (0.5x0.5= 0.25)
· Half siblings share 25% (0.5x0.5=0.25), full siblings share 50% (0.5x0.5 + 0.5x0.5 = 0.5), first cousins are (0.5x0.5x0.5 = 0.125).
Identify why haplodiploidy can favour high levels of cooperation in social insects
· It is because the high degree of relatedness among workers in some colonies of eusocial insects. Workers devote their lives to caring for their siblings (the queen’s other offspring) because a few of those siblings, those carrying 75% of the workers’ alleles, may become future queens and produce enormous numbers of offspring themselves (75% if all drones have same father).
· Females are diploid, males are haploid. 
Prep for Lecture 17 (GSA)
meaning of cultural intelligence, ultimatum game, rational maximizer
· Cultural intelligence
· A hypothesis that proposes larger brain size in humans reflect cognitive skills which are absent in apes. Larger brains = more cognitive tasks can be preformed and more efficiently.
· Ultimatum Game
· The ultimatum game is an economic decision-making tool for assessing the responses of individuals to opportunities and the behaviour of others. Responses allow researchers to distinguish between players on the basis of sensitivity and sense of fairness.
· Two anonymous individuals can play a round of this game. One, the proposer, is offered a sum of money (or a food reward) and can decide whether to share it with the other, the responder. The responder can accept or reject the proposer’s offer. If the responder accepts the offer, then both receive their share of the reward. If the responder rejects the offer, then neither gets any reward. The economic model predicts that the proposer will offer the responder the minimum award.
· Rational Maximizer
· Chimps offer 40 to 50% of the reward, and responders typically reject offers of less than 20%. They follow the economic model and show little sensitivity to fairness or the interests of others.
similarities and differences between humans and closely related species (eg chimpanzees) in cognitive ability, "cultural intelligence", response to the "ultimatum game", and the value of fairness
· Similarities
· Cultural intelligence
· Similar cognitive skills dealing with the physical world
· Response to game
· Minimal/none
· Value to fairness
· Minimal/none
· Differences
· Cultural intelligence 
· Humans have more sophisticated cognitive skills dealing with social world
· Response to game
· Chimps are rational maximizers (see above). Humans are not and because they are sensitive to fairness and interests of others.
· Value to fairness
· See above
relative risk of child abuse in families in which not all the adults are genetically related to all of the children
· Young children with 1 step parent and 1 genetically related parent were found to be 40 times more likely to be criminally abused (ages 0-4. As the child ages, this proportion decreases).




Prep for Lecture 18
How the relative position of fossils in sedimentary rock strata (higher vs lower) reveals their relative age
· Each stratum was formed at a specific time, the sequence of fossils from lowest (oldest) to highest (newest) strata reveals their relative ages. 
Ways in which fossils can form
· Fossil skeletons, which are formed when dissolved minerals entered the spaces within bones and then solidified
· Amber, when organisms are trapped and preserved in tree resin after it hardens.
· Footprints in mud
· Some plant fossils are moulds or impressions
· Droppings and gastroliths (stones in the stomach used to grind food) 
· Frozen or mummified remains
· Petrified forests
Reasons why the fossil record is incomplete
· The fossil record is incomplete because:
· Few organisms fossilize completely
· [bookmark: PageEnd_449]Some organisms are more likely to fossilize than others
· Natural processes destroy many fossils.
Importance of animal skeletons to the fossil record
· Tomography is the use of thin sections cut from a fossil to reconstruct the organism’s appearance. X-rays allow researchers to observe fine details of specimens and otherwise invisible specimens.
· Skeletons are made up of hard tissue that preserve well and can endure a lot.
Approximate age of the first living things, the first eukaryotes, and the first multicellular eukaryotes, based on fossil evidence
· Stromatolites- 3.5 billion years ago
· First unicellular eukaryotes date just over 2 billion years ago
· Multicellular eukaryotes date appeared by 1.2 billion years ago
Prep for Lecture 19 (GSA)
what types of traits are useful in determining evolutionary relationships
· Since analyzing genetic changes is impossible due to incomplete fossil record, phenotypic traits are used as indicators of genetic similarity or divergence. 
· Systematists study traits in which phenotypic variation reflects genetic differences, while trying to exclude differences caused by environmental conditions.
· Traits must be genetically independent, and homologous & derived characters preferred.
meanings of mosaic evolution, ancestral character, derived character
· Mosaic Evolution  The tendency of characteristics to undergo different rates of evolutionary change within the same lineage.
· Ancestral Character  A trait that was present in a distant ancestor
· Derived Character  A new version of a trait found in the MRCA
whether ancestral or derived characters are more useful in determining evolutionary relationships
· Derived provide much more useful information about evolutionary relationships because once a derived character is established, it usually persists in all of that species’ descendants. Thus, unless derived characters are lost or replaced by newer characters over evolutionary time, they can serve as markers for entire evolutionary lineages.
· Characters are only classified as ancestral or derived when comparing them among organisms. Therefore, a particular character is derived only in relation to what occurs in other organisms.
ways in which cladistic systematics differs from traditional evolutionary systematics
· Traditional 
· Used both ancestral and derived characters. 
· Classifications produced by traditional systematics reflect evolutionary branching and morphological divergence. 
· For example, despite birds and crocodiles have a MCRA then crocodiles and other reptiles, crocodiles are still put underneath reptiles due to morphological characteristics.
· Cladistic
· Morphological divergence is ignored. Only branching pattern of evolution is considered.
· Only shared derived characteristics considered.
· Species that share derived characters are placed in one group (a monophyletic lineage or a clade is formed)
recognize monophyletic and non-monophyletic groupings (taxa), given a phylogenetic tree
· Recall monophyletic and see figure 20.17
· A group of organisms that includes a single ancestral species and all of its descendants.
· So if an organism that’s not part of that clade is included, than it is not-monophyletic
difference between homologous and homoplasious traits
· Homologous  Traits that are similar in their evolutionary history but not necessarily their function
· Homoplasious (analogous, and useless)   Phenotypic similarities with the same function which arise independently in different lineages, that were not present in their common ancestor. Often the product of convergent evolution.
Prepare for Lecture 20
Distinction between parallelism and convergence, and how both of these differ from homologous similarities
· Both occur when organisms living under the same condition develop similar body forms. However they are different because:
· Parallel evolution occurs between closely related groups
· Convergent evolution occurs between distantly related groups
 Whether carnivorous plants have likely evolved once or multiple times, and thus whether this trait is homologous or homoplasious
· Since flypaper traps have appeared in at least 5 evolutionary lines and pitchers at least 3 times:
· They likely evolved multiple times. Also, it is homoplasious since they evolved independently in different lineages.  
Prepare for Lecture 21 (GSA)
Criteria used by the morphological, biological and phylogenetic species concepts to define species
· Morphological
· All individuals of a species share measurable traits that distinguish them from individuals of other species.
· Can be used to identify the species of fossilized organisms
· Distinguish different organisms by physical characters which we can recognize
· Biological (BSC)
· Based on the ability of populations to interbreed and produce fertile offspring under natural conditions.
·   The BSC defines species in terms of population genetics and evolutionary theory
· 2 Parts to this definition
· 1st part Genetic cohesiveness  populations of the same species experience gene flow, which mixes their genetic material. Thus, we can think of a species as one large gene pool, which may be subdivided into local populations.
· 2nd part Genetic distinctness of each species because populations of different species are reproductively isolated, they cannot exchange genetic information. In fact, the process of speciation is frequently defined as the evolution of reproductive isolation between populations.

· Explains why individuals of a species generally look alike (members of the same gene pool share genetic traits 	that determine their appearance).
· Phylogenetic
· It seeks to delineate species as the smallest aggregate population that can be united by shared derived characters.
· An advantage is that biologists can apply it to any group of organisms, whether the species have been extinct as well as asexually reproducing organisms.
· It can also be argued that the morphological and genetic distinctions between organisms on different branches of the tree of life reflect the absence of gene flow between them—one of the key requirements of the biological species definition
Weaknesses/limitations of these different species concepts
· Morphological
· Too much relying on this to identify species presents problems.
·  For example, the variation in the shells of the European garden snail. Too much variety of shells for one species to just solely use morphological
· Does not help in distinguishing closely related species that are nearly identical in appearance. 
· Provides little information of the evolutionary process that produces new species
· BSC
·  does not apply to the many forms of life that reproduce asexually, including most bacteria; some protists, fungi, and plants; and a few animals
· Cannot be used to study extinct organisms
· Phylogenetic
· Since detailed evolutionary histories have been described for relatively few groups of organisms, biologists are not yet able to apply the phylogenetic species concept to all forms of life. 
Distinguish between pre-zygotic and post-zygotic isolating mechanisms and recognize examples of each
· Important chart see below
· Reproductive isolating mechanism  A biological characteristic that prevents the gene pools from mixing
· Pre-zygotic isolating mechanism  A reproductive isolating mechanism that acts prior to the production of a zygote, or fertilized egg. See the 5 mechanisms in table 19.1
· It prevents the production of a hybrid offspring. 
· Ecological Isolation  species living in the same geographical region but different habitats
· In India, hunters endangered Asian lions who live in open grasslands. Tigers live in dense forests. Hybrids are possible, but the 2 species did not encounter one another and did not interbreed. 	
· Temporal Isolation  Occurs if species living in the same habitat mate at different times of day or different times of the year.
· Behavioural Isolation  occurs when two species do not mate because of differences in courtship behaviour; also known as ethological isolation.
· Courtship displays- A behaviour performed by males to attract potential mates or to reinforce the bond between a male and a female.
· Mate choice by females and sexual selection generally drive the evolution of mate recognition signals.
· Mechanical Isolation  Differences in the structure of reproductive organs or other body parts may prevent individuals from different species from interbreeding. 
· Gametic Isolation  caused by incompatibility between the sperm of one species and the eggs of another; may prevent fertilization.
· Surface proteins from sperms and eggs recognize each other if same species, but the surface proteins on the gametes of different species don’t match. In animals with internal fertilization, sperm of one species may not survive within the reproductive tract of another
· Post-zygotic isolating mechanism  A reproductive isolating mechanism that acts after zygote formation.
· If fertilization occurs, than the two species will be reproductively isolated if their offspring, called hybrids, have lower fitness than those produced by intraspecific mating
· Hybrid Inviabiltiy The hybrid individual has a low probability of survival to reproductive age. This is because hybrid individuals have two sets of developmental instructions, one from each parent species, which may not interact properly for the successful completion of embryonic development. As a result the hybrid organisms die as embryos or at an early age.
· Hybrid Sterility  The hybrid offspring cannot form functional gametes.
· Often results when the parent species differ in the number or structure of their chromosomes, which cannot pair properly during meiosis. Such hybrids have zero fitness because they leave no descendants
· Hybrid Breakdown  Hybrids are capable of reproducing, but their offspring have either reduced fertility or reduced viability.
· Reproductive isolation is maintained between the species because there is little long-term mixing of their gene pools. In cases where hybrids have lower fitness, there is strong selection for mechanisms that promote assertive mating or prevent hybridization prior to mating or fertilization.
· For example. experimental crosses between Drosophila species may produce functional hybrids, but their offspring experience a high rate of chromosomal abnormalities and harmful types of genetic recombination
·  These isolating mechanisms are not mutually exclusive; two or more of them may operate simultaneously. These mechanisms are considered as macroevolution.
	Timing Relative to Fertilization
	Mechanism
	Mode of Action

	Prezygotic (“premating”) mechanisms
	Ecological isolation
	Species live in different habitats

	
	Temporal isolation
	Species breed at different times

	
	Behavioural isolation
	Species cannot communicate

	
	Mechanical isolation
	Species cannot physically mate

	
	Gametic isolation
	Species have nonmatching receptors on gametes

	Postzygotic (“postmating”) mechanisms
	Hybrid inviability
	Hybrid offspring do not complete development

	
	Hybrid sterility
	Hybrid offspring cannot produce gametes

	  
	Hybrid breakdown
	Hybrid offspring have reduced survival or fertility



Prep for lecture 22
Competing theories about where modern humans (Homo sapiens) evolved, and which is best supported by available evidence
· African Emergence Hypothesis (better supported)
· Early hominin descendants (archaic humans) left Africa and then dispersed to other continents.
· Sometime later, 100 thousand to 200 thousand years ago, H. sapiens arose in Africa and also migrated into Europe and Asia. Perhaps through competition, H. sapiens eventually drove archaic humans to extinction. 
· [bookmark: _GoBack]This hypothesis suggests that all modern humans are descended from a fairly recent African ancestor.
· Multiregional Hypothesis
· [bookmark: PageEnd_476]Suggests that populations of H. 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. 
· Although these geographically separated populations may have experienced some evolutionary differentiation, gene flow between them prevented reproductive isolation and maintained them as a single but variable species, H. sapiens.
· Paleontological data do not clearly support either hypothesis
· As of 2011, genetic data generally supported the African emergence hypothesis.
· Further work on the Y chromosomes of thousands of men from Africa, Europe, Asia, Australia, and the Americas has confirmed that all modern humans are the descendants of a single migration out of Africa.
· Genetic info in the form of DNA was recovered from a bone from a dark skinned girl, with brown hair, and brown eyes who lived over 50,000 years ago. Her group of people, the Denisovans, were a sister group to the neandertals. Later it was discovered that the Denisovans lived in southeast Asia. 
· Many vital components of our immune system (HLA class I) were acquired through the HLA-B*73 allele from Denisovans. 
· More genomic analysis indicates that some HLA haplotypes entered modern European and Oceanic human population from both neandertals and Denisovans.
how different species concepts resolve (or do not resolve) the question of whether Homo sapiens, Neanderthals and Denisovans were all members of the same species
· Genomic analysis indicates that the ancestors of modern humans interbred with both neandertals and Denisovans. 
· BSC  The 3 groups are not separate species
· PSC   Less clear distinction between them
· MSC  Evidence from fossils is incomplete and insufficient to settle the dispute

· (aside) In 2000, fossils from 1.5 mya was identified as Homo georgicus. However in 2013 a presentation of date based of 5 skulls shows the same amount of variation in morphology that we know from living populations of humans to chimpanzees. 
· This discovery suggests a highly variable lineage and obliges us to reconsider which of the named species of Homo are valid.
