
Darwin and Human Nature

Aims of the talk

The talk this evening is built around an OU Philosophy Course that was first run in 1999.  I have drawn material from two principle sources, the first two chapters of the OU course book by Dr Janet Richards entitled Darwin and Human Nature (Open University ISBN 0 7492 8753 5) and Richard Dawkins book the Selfish Gene (Oxford University Press 1989 – ISBN 0-19-929115-2).  

My aims are to:   
Set Darwin’s contribution to science in perspective 
Outline how science has changed the human view of our position in the world

Work through some philosophical and scientific concepts relevant to our understanding of Darwin

· Summarise the Ultra Darwinist position as proposed in Richard Dawkins book the  Selfish Gene
Much of the material presented tonight is factual, rather than philosophical.  Fortunately at the end of the first chapter Janet Richards raises some philosophical issues about Darwinism, so we shall be able to get out of lecture mode at that point. In her second chapter she discusses some fiercely contested areas of Darwinian science, particularly between so called Blank Paper (or Social Science) and Gene Machine Darwinists.  This is a complex area and not one that can be dealt with comprehensively in an evening, so I have decided to concentrate on outlining some of the details of my second main source, the Selfish Gene in the session after coffee.  It is helpful to understand the factual aspects of this approach of factual material, but I shall try to bring out the theoretical aspects of the Selfish Gene as we go along.  As far as possible I shall avoid discussing Blank Paper Darwinism, mainly because it raises issues relating to the next talk in our series.  

Changes in mindset brought about by the Darwinian revolution

We begin with a quick run through of what I am going to call changes in human mindset rather than human nature brought about by first scientific revolution.  The reason that I am using the word mindset, rather than nature, is that it appears to me a rather less substantial concept than human nature.  My personal view is that it is a mistake to talk about human nature changing in a fundamental way by advances in science.  Certainly our knowledge, skills and attitudes change as science advances but to say that our “nature” actually changes is a mistaken view.  

The two big changes in mindset that Janet Richards describes are:

The changes that took place in Aristotelian/Ptolemaic view of the world as the ancient world’s view of itself accommodated to new knowledge during the Renaissance period.  The world centric view with God at the apex of the pyramid changed to the modern scientific view that the earth moves around the sun and that all matter is controlled by gravity and the Laws of Motion

The changes brought about by Darwin in the middle of the 19th century, which were from a God created world, made in 4004 BC at virtually a single point in time to a world that had evolved through the random process of Darwinian Natural Selection – and all the rational changes that this has brought about
There are some interesting points that emerge in her account of these two big revolutions in thought.  The essential points put forward by Aristotle were that the Earth was a spherical body at the centre of the universe and that the heavenly bodies moved in circles around the earth.  There were considered to be four earthly elements, earth, water, air and fire, and the heavens were made up of the fifth, the quintessence.  Beyond the heavens lay the unchanging and unchangeable Empyreum.  This scheme was further systematised by Ptolemy in the second century AD and was given a Christian overlay by Dante in the Inferno.  Hell was a nine layered concept underground within the earth.  The deeper you went the worse were your sins.  Heaven was equated with Empyreum. 

In the 15th C Copernicus proposed the idea that the sun was the centre of the solar system but he retained the Aristotelian views of mechanics ie that objects remained stationary unless they were physically moved and that heavenly bodies moved in circles.  The observations of Galileo and Newton supplied the mechanics that fleshed out this idea.  These were built around an initial understanding of gravity and the Laws of Motion, which led to the recognition of the elliptical nature of planetary orbit.  However, this revolution did not affect people's views of themselves and their place in the world, nor did it destroy faith in God

Darwin’s Theory of Evolution
Janet Richards provides us with Stephen Jay Gould’s succinct summary of his theory:
· “All organisms tend to produce more offspring than can possibly survive

· Offspring vary among themselves, and are not carbon copies of an immutable type

· At least some of this variation is passed down by inheritance to future generations

The principle of natural selection then emerges as a necessary inference from these facts:

· If many offspring must die, and individuals in all species vary among themselves, then, on average, survivors will tend to be those individuals that are fortuitously best suited to changing local environments.  Since heredity exists, the offspring of will tend to resemble their successful parents.  The accumulation of these favourable variants through time will produce evolutionary change.”
It is important to understand that Darwin’s insights were gained despite a limited understanding of the mechanism of heredity.  Mendel’s work on the genetics of inheritance was being done whilst Darwin was alive but he knew nothing about it.  This work gained acceptance at the turn of the 19th and 20th C’s and was followed by further genetic studies, particularly on fruit flies and the bacterium E Coli.  Detailed observational work on cell division and biology in the first half of the 20th C demonstrated the cellular basis for heredity, and finally, in the early 1950s, scientists unravelled the structure of the genetic material responsible for heredity, DNA. Progress after this was swift and the precise mechanism of how genes functioned was worked out.  Specific mapping of gene locations followed.  All this new knowledge has basically underpinned the rational scientific basis of Darwin’s original theory. With our new knowledge of genetics we can now see that random mutations, the cumulative mass interaction of effect of these with the environment and the passage of time are sufficient to explain the process of evolution.
Some philosophical points about Darwin's theory
After explaining the basics of Darwinism Janet Richards makes some philosophical points; firstly about the issue of purpose and Darwinism; and secondly about the truth of the theory. 
Teleological explanations - skyhooks and cranes

What makes Darwin’s theory so radical?  The first point is that it reverses the traditional order of explanation.  Instead of the idea of a Great Chain of Being (GCB) starting with inanimate objects and rising through lower animals to higher animals, man and finally God, Darwin proposed that this all just happened, and there is no hierarchical GCB.  This is not to say that life is not discernibly organised into a hierarchy of complexity, it clearly is, but this hierarchy has emerged over time.  Effectively it has just happened through interactions initially between the components of matter, then these components created inorganic matter followed by organic matter.  Finally organic matter coalesced to create cellular life that survived with varying degrees of success in its battle for survival with the environment.
Daniel Dennett, an American philosopher of science, characterises the GCB as the Mind First View, the idea that where there is complexity, or any appearance of design, there is an intention or a purpose behind it.  In philosophical language it is a teleological view.  He contrasts this with the non-teleological approach taken by Darwin in which evolution occurs without being driven by a purpose. He illustrates these two opposing views in a graphic metaphor.  Skyhooks are things that descend from above and lift up what cannot lift itself providing us with teleological explanations, whereas cranes are rooted to the ground, but are capable of lifting things from ground up and provide non-teleological explanations.
Janet Richards gives a simple example of how easy it is to slip into an inappropriate teleological argument:
· The peppered moth used to be light brown, to conceal itself against the trunk of trees.  But since industrial pollution has blackened trees, the moth has changed its colour to match (Teleological)

· During the industrial revolution pollution has blackened trees.  Under these conditions the darker form of the peppered moth has a better chance of avoiding predation.  This form is therefore selected over the light form (Non-teleological)
But is it true ?

The perpetual threat of overthrow (Popper) - can established scientific theory be overthrown that easily

It’s often claimed that you can never be certain of the truth of a scientific theory.  No matter how long you have held a theory there is always the possibility that it can be overthrown.  This was Karl Popper’s idea, and you may remember the presentation last year when I drew attention to his views on the problems with induction and the importance of falsification rather than confirmation of a theory as being the hallmark of science.  Could this be so for Darwin in the future?  The answer to that is almost certainly no, and this viewpoint is exemplified by the transition from Newtonian to Einsteinian physics.  It is often held that Einstein’s theories displaced those of Newton but Janet Richards states:
“A theory such as Newton’s is not an all-or-nothing matter, to be accepted or rejected as a whole, with each of the details either wholly right or completely wrong.  Large theories can be largely right; particular beliefs can be very close to the truth.  Einstein changed some bits of the Newtonian view of things completely, significantly modified others, and added completely new elements.  Nevertheless, large tracts of the Newtonian description of things remain beyond any possibility of revision.” (as an example Newtonian physics alone was used in the Apollo missions to the moon – and it worked)
She also quotes Dennett’s conclusion:

“New discoveries may conceivably lead to dramatic shifts in Darwinian theory, but the hope that it will be refuted by some shattering breakthrough is about as reasonable as the hope that we will return to a geocentric vision and discard Copernicus.”

Radical scepticism and rational bets

Dr Richards then argues that, if, like Descartes, you are a profound sceptic and you believe in the idea that nothing beyond our immediate experience can be known for certain, you may require further convincing.  The sceptic may claim that there is not enough evidence to support a particular claim, but the radical sceptic claims that all evidence is useless and irrelevant to your claims.  She points out that this view has a respectable philosophical lineage, and that philosophers have solved it in different ways, and then goes on to show how Pascal’s approach to questions raised by lack of evidence might be helpful.  On a number of occasions the Burnham Philosophy has discussed his wager about God’s existence.  Pascal used a grid to weigh up the options and concluded that the probable payoff from belief in God and leading a good life was a place in heaven, if it existed.  If it didn’t it was still worth the effort to get there. Janet Richards uses the same approach to the question of whether it is a good idea to adopt a scientific approach to evolution or not.  She somewhat oversimplifies the issues and comes up with following matrix:  

	DO Science
	DON’T do Science

	Orderly world
	Have the trouble of doing science

(-2)

Find out about the world and be able to predict and control events

(+50)                                   (+48)
	Save yourself  the trouble of doing science

(+2)

Fail to find out what you might have found; lose the opportunity to be able to predict and control events

(-50)                                   (-48)

	Disorderly world
	Have the trouble of doing science

(-2)

Nothing (there is nothing to be found out, so no possibility of prediction and control) (0)     (-2)
	Save the trouble of doing science

(+2)
But no disadvantage (there is nothing to be found out anyway (0)

                                           (-2)


Her conclusion is that taking a scientific approach is the best option because, if there is an ordered evolutionary pattern, we may be able to “predict and control events”.  If we don’t do the science we lose this opportunity.

The Omphalos Case- an attempt to untie the geological knot
In 1857 a book on evolution, entitled the Omphalos Case, was published by a distinguished biologist, Philip Gosse.  He was also a fundamental Christian and was troubled by the geological evidence that was building up in the first half of the 19th C.  He decided to write his own account of biological evolution.  The essence of his argument was that “all natural processes move endlessly around in a circle” eg egg to chicken to egg and acorn to oak to acorn.  When God creates he must break into this circle and his initial product, known as the wafer of creation, must bear traces of previous stages in the circle.  The part of the circle before God’s act of creation was termed PRO-chronic and that after creation was termed DIA-chronic.  According to his theory the fossil record could be explained away as examples of the pro-chronic part of the cycle of life.  It is not worth going into the detail of this argument itself but it is worth dwelling briefly on Janet Richards reason for raising it as a method that is often used to discredit a line of argument.  
She sets up an imaginary argument between a Creationist and a Geologist, in which the Geologist gets distinctly the better of the early part of the argument pointing out that the evidence from the fossil record disproves the case for a God created world.  Whereupon the Creationist uses Gosse’s argument and completely switches the whole basis of the argument.  He quotes Gosse to the effect that the evidence does not show when God had inserted the wafer of creation.   “This must have happened when the Garden of Eden was created”.  The Geologist’s evidence on fossils is therefore irrelevant.
Janet Richards’ characterises this common method of argument as slippage, or shifting the goalposts.  Religious fundamentalists frequently use this type of argument, falling back on biblical certainties when the argument is about something else.  Scientific Creationists employ a different type of argument by picking on some of the gaps in the evidence, particularly in the fossil record, and stating that, if you haven’t established the facts and the evidence completely, then Darwinism is untrue.
Post Darwinian science – development of Darwinism in the 20th C
We appear to have established beyond reasonable doubt that the core Darwinian theory is true and that the theory does pose particular difficulties for religion.  Unfortunately, disagreements about Darwin are not limited to those between fundamental religion and science.  There are significant disagreements in the scientific world about how far explanations of a Darwinian kind can extend.  In her book Janet Richards lays out a diagrammatic view that illustrates the potential range of reactions to Darwin and interpretations of his theory.  


	Anti - Darwinians
	Non – materialist

(dualist) Darwinians
	Blank paper 

Darwinists

(standard social science model)
	Gene machine

Darwinists

(evolutionary psychology view)








Anti-Darwinians - the position adopted by creationists, who are reject Darwin completely 

Non-materialist (dualist Darwinians) - the Church position, particularly in the late 19th C.  Skyhooks cannot be removed from the equation entirely and the Dualist view of spirit and matter is still held to be true  

Blank paper Darwinists (standard social science model) - Darwin is accepted but environmental factors are considered of significant importance.  Although our origins are entirely Darwinian, we have now evolved to the point where we have broken free of this influence.  Social science is now able to describe how we, as humans, have developed in a non-Darwinian way. 

Gene-machine Darwinists (evolutionary psychology view)- initially proposed by Dawkins in the Selfish Gene this position states that physical genes are the primary units of replication and that natural selection rewards the most successful replicators.  These replicators are built into their “hosts” and influence the behaviour of their hosts in ways that ensure the survival of the genes rather than the bodies of their “hosts”..
The Gene Machine Darwinists

I said in my introduction that I would concentrate on the Gene Machine approach and omit discussion of Blank Paper Darwinism.  The main reason for doing this is to ensure that we do not encroach on the discussion of philosophical issues relating to free will and morality raised by the Gene Machine approach.  This will be covered in the next talk in our series.  This approach does run the risk of giving the science behind ultra-Darwinism a “free run”, and thus a potentially unfair advantage over the opposing view.  What must be borne in mind is that there is a serious scientific controversy over the validity of the two approaches.  To appreciate the strength of the case against the Selfish Gene those interested should read Stephen Rose’s book -  Lifelines (Penguin  2005, ISBN 0-09-946863-8).  
Background to the Selfish Gene

This is an extension of Darwinian theory that could not have occurred without the advances in genetics and molecular biology in the early to mid 20th C. It is also heavily dependent on game theory and mathematics that didn’t exist in the 19th C.  Because of these factors it is known as neo-Darwinism as opposed to classical Darwinism.  What I want to do is to take you through the development of the scientific position, look at the way that it has developed and the theoretical framework that underpins it.  Inevitably this is going to lead us into some fairly technical areas of science, but the principles behind this science are relatively simple. 

Physical building blocks of evolution
· Dawkins starts his argument by outlining his view of the physical world.  He believes that survival of the fittest is really a special case of a more general law of survival of the stable, and he points out that most components of the earth are stable. In his view the earliest form of natural selection was simply a selection of stable forms and a rejection of unstable ones 

· EXAMPLE of UNSTABLE atoms of hydrogen (H) and oxygen (O) and a molecule such as ozone (O3) 

· EXAMPLE of STABLE– chemical molecules such as hydrogen (H+H=H2, oxygen (O+O=O2), water (H+OH+H2O), and physical configurations of water such as raindrops and ice crystals 
· Following the development of physical inorganic components of the earth organic molecules based on carbon, hydrogen, oxygen, nitrogen and other less common elements developed – the “primordial soup”

· EXAMPLE – experiments in the 1950s showed that boiling water in an atmosphere of hydrogen , ammonia and methane produced amino acids, the building blocks of proteins (H2O+H2+NH3+CH4=amino acid)
· Out of this primordial soup developed molecules that could replicate themselves, these are called REPLICATORS and they competed amongst themselves.  Some were more successful than others incorporating themselves into SURVIVAL MACHINES which protected the replicating molecules

· Replicators were probably made up of different types of organic molecules but through competition and natural selection only one type survived Deoxyribonucleic acid, or DNA for short.  The main characteristic is that they have a high copying fidelity
· Initial Survival Machines were probably single celled organisms that consisted entirely of protoplasm without a nucleus.  Nucleated cells developed and these then aggregated to form multi cellular organisms, splitting fairly early in the evolutionary tree to form plants and animals.  Initially these two types of organisms were of one type and they just simply reproduced themselves. 
· Genes don’t exist on their own they are built in to chromosomes, which are special structures within the nucleus of cells.  Chromosomes divide when cells multiply but they do so differently in normal and sexual division.  Body cells reproduce themselves exactly but sexual cells, ovum and sperm, only contain half the “standard” genes, the so called reduction division.  When the sperm and the ovum fuse to form the embryo the normal complement of chromosomes is restored.  This process is very important because it provides a mechanism for mixing up genes so that variation can occur.  This prevents sexual organisms becoming clones.
· Survival machines developed into more sophisticated animals with organs such as a gut, skeleton, sensory organs and a nervous system controlled by a brain
In summary we have gene, chromosome, specialised cells which are grouped into organs and a combination of organs that make up the organism, or, as Dawkins puts it the Survival Machine.  However, genes operate at the level of controlling protein production, which is a physical biochemical process.  So how do we get from this to the point at which genes control the SMs?  To put this in another way, how do we move from the level of the cell to animal and plant behaviour?  
The process of evolution – behaviour and the environment
To start this argument we need a definition of behaviour.  Wikepaedia defines behaviour as “the actions or reactions of an object or organism, usually in relation to the environment. Behaviour can be conscious or unconscious, overt or covert, and voluntary or involuntary”.  In one sense this broad definition is unhelpful because it clearly covers a wide range “activities” in plants and animals.  At the lowest level it could describe the actions of the amoeba as it moves from a nutrient poor to a nutrient rich environment, or even a red blood corpuscle in a higher animal binding and releasing oxygen as it moves around the body in the blood circulation.  But at a higher level it could relate to the way that animals seek food, approach each other when they mate and interact within groups.  This latter type of action/reaction is what we more commonly associate with the term behaviour.  The important point is that, in Dawkins view, all these activities/reactions are determined by genes.  How can this view be justified?
At a cellular level this is relatively easy.  There appears to a transparent need for a single celled animal to programme itself to move towards food, and the feed back mechanisms that control food are relatively simple and easy to understand.  Similarly the building blocks of the cellular components of the body/SM may be explained by interacting biochemical systems that service the needs of the body to exist as a self regulating system (Claud Bernard coined the phrase “milieu interieur” to describe this process in the 19th C).  But moving to the complex systems of behaviour exhibited by higher animals is another matter entirely.

Dawkins’ view of this type of behaviour is built up by analogy to engineering systems.  He argues that the “trick of rapid movement” that has been largely exploited by the animal branch of Survival Machines is a convenient starting point. Rapid movement is associated with muscles and is a key component of animal behaviour.  Muscles worked initially by responding to external stimuli in a reflex manner.  In higher animals the brain took over control of muscle movement.  Reflex movements still exist and have a protective function eg  withdrawl of your hand when you touch a hot plate, but the brain has largely taken over the function of “deciding” when muscles will move. Brains may be regarded as analogous in function to computers.  They have memory and can provide a function similar to computerised learning.  In other words they learn by absorbing external stimuli, storing them in memory and acting upon the memories in future.  
Apparent purposive behaviour is one of the most striking features of survival machines: “When  we watch an animal ‘searching’ for food .. we can hardly help imputing to it some of the subjective feelings we ourselves experience when we search….each one of use knows, from the evidence of our own introspection, that …. This purposiveness has evolved the property that we call ‘consciousness’.  I am not philosopher enough to discuss what this means…but it is easy to talk about machines that behave as if they were motivated by a purpose, and leave open the question of whether they are conscious.”
Dawkins proceeds to illustrate the way that animal behaviour may be reduced to equivalent engineering principles that are governed by feedback.   He also equates the process of imagination in humans to the process of computer simulation.  A further key element of behaviour is communication.  His definition is this concept is simple: “A Survival Machine may be said to have communicated with another one when it influences its behaviour or the state of it nervous system”
So genes do not control behaviour directly; rather, they provide the code that builds brains and code for brain function that controls behaviour.  Furthermore they can control behaviour in unexpected ways.  The concept of the selfish gene appears to indicate that the gene will lead the Survival Machine in an entirely selfish way.  This is not necessarily the case and some behaviour may be altruistic.  However, if it is, then this type of behaviour will have long term survival value for the gene itself. “By dictating the way Survival machines and their nervous systems are built, genes exert ultimate power over behaviour.  But the moment to moment decisions about what to do next are taken by the nervous system.  Genes are the primary policy makers and brains are the executives.” 
Behaviour and Models
Dawkins accepts that there is little experimental evidence to back up the theoretical case that he presents.  It is therefore important to understand how the case for the Selfish Gene is actually built up. Games based on mathematical models are essential components of the arguments and theories used in the Selfish Gene.  The computer is then used as a convenient tool to alter the figures in the model and produce the “results” of the theories.  The essential game model is what I will call the “payoff grid” and this is based on the sort of grid that we have already discussed in relation to Pascal’s Wager (in this case it was looking at the payoff for using science to gain understanding of whether we should use science to understand evolutionary theory).  As we have seen setting up a score for every option in the grid allows the computing of an overall result for each instance of the grid.  In this case the variables that are set up relate to different types of behaviour.  There are two key points to note; first, the scores set up are essentially arbitrary and they can be, indeed are, varied by the experimenter to produce the results of the “experimental” model; and, second, the behaviours are essentially purposive and apparently set out to produce a “desired result”.  In other words the behaviours appear to have a teleological element 
Practical examples of behaviour models quoted in the Selfish Gene
Dawkins uses various aspects of animal behaviour to illustrate his overall thesis
Aggression is used by animals in a way that benefits the individual and thus helps his or her genes to survive.  As a concept this is fairly easy to understand.  However, there is a paradox about animal populations that needs to be explained.  Why are they relatively stable?  For much of geological time populations are actually quite stable.  Mutations introduce small variations and these variations produce their effects gradually (the exception to this, of course, is the extreme conditions produced occasionally by violent geological events such volcanic activity or meteorites striking the earth).  The answer to the problem is that different types of aggressive behaviour can produce a balanced Evolutionary Stable Strategy (ESS).  How is this achieved?  
The modelling that led to this concept was devised by John Maynard Smith in the 1970s and Dawkins quotes an early example relating to hawkish and dovish behaviour, which could be applied to any type of animal behaviour.  “Any individual of our hypothetical population is classified as a hawk or dove. Hawks always fight as hard and as unrestrainedly as they can, retreating only when they are seriously injured.  Doves merely threaten in a dignified and conventional way, never hurting anyone.  If a hawk fights a dove the dove quickly runs away, so does not get hurt.  If a hawk fights a hawk they go on until one is seriously injured or dead. If a dove meets a dove nobody gets hurt….Now as a purely arbitrary convention we allot contestants ‘points’, say 50 for a win, 0 for losing, -100 for being seriously injured or dead and -10 for wasting time……We want to know whether hawk or dove (behaviour) is an ESS”.
Dawkins then supposes that there is a population of doves only.  In a dove versus dove contest both waste time and score -10 and one scores 50 for winning.  Thus the average per contest for both is - 20 +50 divided by 2 = + 15.  If a mutant hawk appears in this population he will rapidly spread the hawk tendency because he will score 50 in every contest.  A similar scenario would emerge for a population of hawks with the dove winning contests against hawks (because they do not get hurt and score 0 and hawk-hawk fights score -25 on average).  On face value it would appear that the hawk/dove proportion would fluctuate wildly.  In fact the modelling exercise shows that a stable population would emerge with the proportion of doves to hawks 5/12 to 7/12.
Family Behaviour and Altruism – the basic argument here is that altruistic behaviour occurs in families and this can be accounted for by the fact that family members share genes in direct proportion to their closeness of relationship.  Calculation of shared genes shows that Parents and Children and Children within a family have a probability of a half, Uncles/Aunts and Nephew/Nieces have a probability of a quarter and First Cousins a probability of an eighth of sharing their “operational” genes.  This means that the more closely related you are the more likely you are to behave altruistically to your kin.

“If we were to program a computer to simulate a model survival machine making decisions about whether to behave altruistically ….We should make a list of all the alternatives things the animal might do.  Then for each of these behaviour patterns we program a weighted sum calculation…benefits will have a plus sign; all the risks will have a minus….The result of the calculation will be a net benefit score of that behaviour pattern”.
Dawkins fleshes this model out with an example in which an animal, foraging on its own, comes across 8 mushrooms.  Should he eat them himself, or call his relatives?  By a narrow margin this particular example produces a score that favours calling his relatives.  He should do so in order to benefit his gene survival.
Family Planning, Parental Care and survival
Dawkins points out that it is important to distinguish bringing new individuals into the world and caring for existing individuals.  He starts by looking at the former and describes various natural methods of birth control and the reasons behind them.  Basically unfettered reproduction would quickly flood the world with individuals and the likely result would be death by starvation, because there are too many mouths to feed.   Two mechanisms prevent this happening, territorial behaviour and pecking orders.  The former has been studied in red grouse.  They regulate their population by limiting the number of male breeding birds to the winner of territorial disputes.  Losers simply don’t attempt to breed.  Similarly birds or animals in a group who are lower down the dominance hierarchy will not breed.  In this case this leads to a dilemma about how loser non-breeders behave.  Dawkins states that it is bad survival behaviour to continue to challenge the incumbent territory holder because this wastes energy and puts life at risk.  The best strategy is survive and wait, because territory holders may die.  A non-breeder moves in and can then breed.  He also discusses clutch size and how this is controlled.  His view is that egg laying behaviour and clutch size will be genetically controlled behaviour and that optimum size will have been selected through the non-survival of individuals in larger clutch sizes.  Thus more selfish genes survive in optimum sized broods.
Caring for offspring when they have been born raises different issues.  “Will it always pay for a mother to treat her children equally, or might she have favourites? …. In practice, what would it mean to say a mother had a favourite child?  It would mean that she would invest her resources unequally among her children… It is difficult to think of a common currency in which to measure all these resources that a parent can invest.”
Dawkins then goes on to discuss the concept of Parental Investment, which he defines as “any investment by the parent in an individual offspring that increases the offspring’s chance of survival at the cost of the parent’s ability to invest in other offspring.”  This is not an easy concept to grasp but is perhaps more easily understood when it is turned into a practical example of a Parent bird feeding its nestlings.  The Parent must have a feeding strategy to cope with changes in weather that may lead to variation in food supply during a feeding season.  For example all birds in a nest will always clamour for food when their parent arrives at the nest with food.  How does the Parent choose a feeding strategy that maximises the chances of as many nestlings as possible surviving.  The Parent will favour the strongest over the weakest, and tend to feed the clutch in an order that reflects this preference.  As a result bumper food crop years will see all nestlings survive, but in years of poor food supply the weakest will die.  

Living in Groups – Nice Guys finish first – In this section of the Selfish Gene Dawkins build his arguments to justify altruism in animal behaviour around Game Theory and versions of the Prisoner’s Dilemma, which was developed in the 1950s by the Rand Corporation in the USA. Robert Axelrod extended this work in the 1980s to develop methods to simulate strategies for dealing with the Cold War.  This work has been adapted to simulate co-operative behaviours in animals.
There are two versions of the Prisoner’s Dilemma.  Wikepedia provides a succinct summary of the initial version:

“Two suspects are arrested by the police. The police have insufficient evidence for a conviction, and, having separated both prisoners, visit each of them to offer the same deal. If one testifies (defects from the other) for the prosecution against the other and the other remains silent (cooperates with the other), the betrayer goes free and the silent accomplice receives the full 10-year sentence. If both remain silent, both prisoners are sentenced to only six months in jail for a minor charge. If each betrays the other, each receives a five-year sentence. Each prisoner must choose to betray the other or to remain silent. Each one is assured that the other would not know about the betrayal before the end of the investigation. How should the prisoners act?

If we assume that each player cares only about minimizing her own time in jail, then the prisoner's dilemma forms a non-zero-sum game in which two players may each cooperate with or defect from (betray) the other player. In this game, as in all game theory, the only concern of each individual player (prisoner) is maximizing his/her own payoff, without any concern for the other player's payoff.”

In diagrammatic form Dawkins summarises this, substituting a fine for a jail sentence:



	   Fairly good

        REWARD  
   (for mutual co-operation)
         £100
	   Fairly good

         SUCKER’s PAYOFF

   (for mutual co-operation)
         £30 fine

	   Very good

        TEMPTATION  
   (to defect)
         £200
	   Fairly good

        PUNISHMENT  
   (for mutual co-operation)
         £10 fine


This diagram also substitutes a Banker for a Policeman and extends the concept of the game to include the concept of a “general reward” accruing to players by “beating the banker”.  However, in order for this to happen in practice the game must be played in its extended or iterated version, so that the rational concentration on defection as a winning strategy can be eliminated.  Essentially this means that the game is played repeatedly and the players build a strategy that can take into account opponents past moves.  Dawkins provides the following examples of such behaviour strategies:

· Tit for Tat – basically Co-operate but responds immediately to Defect with ONE Defect

· Naïve Prober – like Tit for Tat but throws in random Defect which sets up an alternating series of Defects

· Remorseful Prober – remembers whether it has just Defected and allows opponent “free” hit without retaliation

The main point behind these arguments is that it possible to provide a rational argument for altruistic behaviour based on Game Theory, and that this type of behaviour will have the additional benefit that the individual survival will be improved as a result.  Of course the behaviour is not for the benefit of the individual but the Selfish Gene. 

Dawkins finally provides a practical example from nature that he believes justifies the approach.  This has been provide by the behaviour of vampire bats.  When they leave their roosts at night to feed they can sometimes return with an empty stomach after a poor night’s hunting.  At the other extreme they can be lucky and return with an over full stomach.  Under these circumstances some bats regurgitate their stomach contents and feed their less successful neighbours.  But whom do they chose to feed, and on what basis is this choice made?  Observational experiments have shown that overfed bats select their underfed relatives rather than bats not closely related.  This means that, whilst they are behaving altruistically, these bats are also ensuring the preferential survival of their own genes over other no-related bats’ genes.
Memes – the new Replicator -The final behavioural model in the Selfish Gene that I propose to summarise concerns the idea of the meme.  This is a contentious idea and the simplest way to summarise it is to quote an independent view from Wikipedia:
“A meme is a postulated unit or element of cultural ideas, symbols or practices that gets transmitted from one mind to another through speech, gestures, rituals, or other imitable phenomena. The etymology of the term relates to the Greek word mimema for "something imitated".  Supporters of the concept of memes believe that they act as cultural analogues to genes, in that they self-replicate and respond to selective pressures. Memeticists have not definitively empirically proven the existence of discrete memes or their proposed mechanism as they do not form part of the consensus of mainstream social sciences. Meme theory therefore lacks the same degree of influence granted to its counterpart and inspiration, genetics.

Richard Dawkins first introduced the word in The Selfish Gene (1976) to discuss evolutionary principles in explaining the spread of ideas and cultural phenomena. He gave as examples melodies, catch-phrases, and beliefs (notably religious belief), clothing/fashion, and the technology of building arches. 
Meme-theorists contend that memes evolve by natural selection (in a manner similar to that of biological evolution) through the processes of variation, mutation, competition, and inheritance influencing an individual entity's reproductive success. Memes spread through the behaviors that they generate in their hosts. Memes that propagate less prolifically may become extinct, while others may survive, spread, and (for better or for worse) mutate. Theorists point out that memes which replicate the most effectively spread best, and some memes may replicate effectively even when they prove detrimental to the welfare of their hosts. A field of study called memetics arose in the 1990s to explore the concepts and transmission of memes in terms of an evolutionary model. Criticism from a variety of fronts has challenged the notion that scholarship can examine memes empirically. Some commentators question the idea that one can meaningfully categorize culture in terms of discrete units.”
A footnote and personal view of the Selfish Gene

The OU Course Book takes a neutral stance on the controversy between the Blank Paper (Social Science) and Gene Machine (Evolutionary Psychology) views.  Janet Richards does not involve herself in the scientific disputes, and we shall hear about the important philosophical issues that she raises over freedom and morality in the next talk.  I’m sure that this is quite proper for a philosopher to take this stance.  However, on reflection, I am not so sure that it is actually reasonable to be neutral and even handed about the science behind the two views. In doing the background work for this talk I extended my reading beyond the Selfish Gene to get a feel for this controversy.  I became convinced that there are significant difficulties for the Gene Machine approach.

In particular I found Stephen Rose’s book Lifelines provided a more convincing account of the modern issues facing the biological sciences.  His view is that the Gene Machine approach is too reductionist and over simplifies the issues involved in a living organism.  Much of the biochemical work that has been done on genes has isolated the individual components and treated them as if they were individual systems.  The various components have then been “re-assembled” and assumed to work as if they were a complete machine.  Rose believes that the living cell does not behave in this way, and that the sum is effectively greater than its parts.  His arguments are persuasive and his book is essential reading.
The other aspect of the Selfish Gene that troubles me is the excessive reliance on mathematical modelling and computer simulations.  In my view modelling and simulations should be used to make predictions about theories.  Experiments should follow that test the detail of these theories.  These tests should be designed rigorously and conform to standards of statistical testing that will eliminate the element of chance in the observations.  So far as I can see Dawkins seems to take any set of observations that appear to provide confirmatory evidence and assumes that model predictions are true.  Of course, it may be the case that the full texts quoted provide this evidence, but I somehow doubt it.
The issue of the existence of memes is the best example of this difficulty.  There are still enthusiastic proponents of the meme concept, most notably Dr Susan Blackmore.  However, an academic journal devoted to Memetics ceased publication in 2005 through lack of support.  In my view the reasons for this are clear.  The ideas behind the concept are too nebulous to be turned into experiments.  As an idea it therefore fails Popper’s acid test of a scientific theory.  It cannot be falsified. 
Finally, despite the fact that Dawkins and Dennett implore us not to use teleological arguments  I find difficult to accept that their view of animal behaviour is not in itself teleological. It may be the case that their scientific models are couched in non-teleological terms, but the frequency with which this is translated into teleological arguments in the text of the Selfish Gene makes me suspicious that this is slightly more than a convenient method of explanation to the lay person.  For example the phrase “it might seem a good plan to kill” seems to have a definite aim in mind (this relates to an elephant seal and defending his harem).  Also, I do find it difficult to accept that there is not a purpose behind certain behaviour in higher animals.  It is easy to accept that much of what used to be termed “instinctive” behaviour is likely to have a genetic basis (in most instances it clearly cannot be learned).  But there seems to be a conflict between the idea that the brain is effectively a computer that can learn and then act on the basis of that learning, and that gene theory tells us that all animal behaviour is pre-programmed.  But this thought seems to be moving into a discussion of learning and the potential for free will, which is the subject of the next talk….  
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