I always look forward to reading the occasional diatribes of Jonathan Sturm (aka “The Git”). They are original, well informed and now and again I agree with them. However, mostly I look forward to disagreeing with them – particularly when it comes to issues relating to Intelligent Design and Neo-Darwinism. His most recent diatribe on this theme is here.

Jonathan’s summarises his position at the end:

‘The Git has canvassed a few of the more lunatic beliefs inherent in NeoDarwinism in order to indicate that while Evolution is a fact, the commonly accepted explanation of Evolution, NeoDarwinism is not fact, but speculation undeterred by what may be clearly observed. Indeed, the commonly accepted explanation may very justly be compared with that proffered by the Intelligent Design (aka Creation "Science") brigade.’

I am not against teaching children about ID in schools. It is a religious idea with a long and distinguished history (contrary to what Jonathan says, most neo-darwinists recognise that it is an old idea with a new name – although they typically only trace it as far back as Paley’s watch and not Aquinas) and deserves to be explained to children along with the ontological argument and the Bible. I am very much against teaching ID in biology classes as an alternative hypothesis to Neo-Darwinism. 

There are two aspects to this. One is the status of Neo-Darwinism as a scientific theory. The other is the non-status of Intelligent Design as a scientific theory – although a respectable religious belief. Most of Jonathan’s diatribe is devoted to trying to attack the former and reduce it to the same status as ID i.e. just another “invisible golf-ball” as he puts it. So I will try to reinstate Neo-Darwinism first and then move on to ID.

In this diatribe Jonathan attacks Neo-Darwinism by attacking a number of ideas associated with Neo-Darwinists – presumably the “lunatic beliefs” he refers to in the summary. In order:

· Two ideas that are still controversial and undecided between Neo-Darwinists:

· Does evolution represent a pattern of increasing complexity over the history of life?  

· The contingency of evolution – if we played the tape again would we get similar results?

· A question for which the answer is not yet known (and Neo-Darwinists would accept this) - how did life get started?

· An interesting side-alley of Neo-Darwinism which is widely accepted and I just disagree with Jonathan’s position (but even if I were wrong it is not fatal to the Neo-Darwinism position) – Hamilton’s explanation of how the genetics of altruism can work..

· A concern that Darwinism originally made a great deal of the ability of a population to outgrow its food resources and that it was this that forced competition.

In addition Jonathan reiterates his core position – that Neo-Darwinism does not provide an explanation for evolution. In this diatribe he just asserts this statement and doesn’t attempt to prove it. He covers it elsewhere and I believe his position can be summarised as

It is implausible that the large scale change needed for new species or new totally new features in living organisms could arise through random variation and natural selection. The proposed mechanisms are just too improbable.


Before assessing these attacks I would like to recap the fundamental propositions of Darwinism (and therefore Neo-Darwinism) in my own words. I think this formulation helps clarify where ID fits in.

1. All life is derived from one, or a very limited number, of ancestors – probably prokaryotic single-celled organisms. In other words, evolution happened. I don’t think Jonathan or the proponents of ID would disagree with this proposition. It is the evolution that Jonathan refers to in his summary.

2. Life exhibits heritable variation. i.e. individual organisms differ from one another and some of that variation is to heritable under some circumstances. Again I believe this not a contentious proposition.

3. The variation is in a sense “random”. I will come back to the definition of “random” but the key point is that the nature of the variation is not in any way directed or planned to any end by any agency. It is purely a function of the internal state of the organism and its interaction with its current environment. In particular variation is not directed by an external agency to help the organism or its progeny adapt to current or future environments.  This is the interesting one.

4. Those variations which happen to help the individual have more descendents than its contempories will become more common in future generations. This is “natural selection”. I think this proposition is also largely accepted among both Neo-Darwinians and ID folk.  However, the extent to which it is the driver of evolution is the subject of debate, even among Neo-Darwinians. Many, such as Gould, have argued that a lot of the time the variation which prevails is simply a matter of luck (especially luck in surviving mass extinction events such as thate at the end of the Permian). 

Now look first at those two ideas which Jonathan attacks which are the subject of debate between Neo-Darwinians. Neo-Darwinism is a broad theory and also a vague theory: “broad” in the sense that it explains or is part of the explanation of a very large number of phenomena from across the living world; “vague” in the sense that it does not make mathematically precise predictions like Newton’s laws of motion and many of its consequences are very difficult to observe, taking place over millions of years. Both of these things mean it is inevitable that there are implications of the theory that are the subject of unresolved debate between experts, who nevertheless believe in Neo-Darwinism.  So there has been fierce (and quite personal) debate between palaeontologists about whether the history of life shows increasing complexity – but this is primarily a debate among Neo-Darwinians about how to interpret its consequences. We may well believe that one of the parties holds an absurd view. (I do). It does not reflect on Neo-Darwinism as a whole. It only shows that some of the adherents have some strange ideas. Neo-Darwinism is quite compatible with the idea of increasing complexity and with the idea that the pattern of evolution was pretty much inevitable given the underlying world we live in. So the fact that some Neo-Darwinists believe the opposite does not in any way weaken the Neo-Darwinian case.

What about the question of how life began? Most Neo-Darwinians will admit they don’t know the answer. It happened too long ago. But theories of the origin of life are not necessarily tied to Neo-Darwinism. The first is basically unknown and the subject of many conjectures which will probably remain conjectures indefinitely. The second is accepted by scientists round the world as the cornerstone of the life sciences. In fact Darwin himself avoided the subject of the origin of life (except for a famous conjecture in a private letter to a friend). He was able to expound his theory and leave the question of the origin of life undecided. Neo-Darwinism holds even if the first primeval DNA was dropped by a passing alien. To criticise one experiment, rightly or wrongly, that supports one view of how life began, is not to undermine Neo-Darwinism. 

Moving on to Hamilton and altruism - Hamilton’s work is widely accepted and it is pretty controversial to describe it as a “lunatic belief”. The maths works and provides a Neo-Darwinian explanation for many natural phenomena from worker bees who labour to help their sisters’ off-spring rather than produce their own, through to our own tendency to value our own kith and kin over those who are unrelated. Jonathan’s objections consist of counter-examples where organisms are genetically close and do not exhibit altruism. However, Hamilton’s rule does not say that wherever two organisms are genetically close they will exhibit altruist behaviour. All it does is calculate the conditions under which altruism, if it exists, will become prevalent in the species – and this turns out to be a function of kinship. But altruism may not exist for many reasons:

· Natural selection is not perfect. Many of life’s features and behaviours could be improved. And so a specific species might benefit from altruism but just not got round to evolving it. 

· Natural selection can only produce what is physically possible. Bacteria probably do not have the complexity to exhibit altruistic behaviour. However, much it might benefit their genes.

The important thing about Hamilton is that he shows that altruism is quite possible in a Neo-Darwinian world – not that it will always be present.

Moving on to food resources. Natural selection requires that some individuals are more likely to propagate their genes than others. Malthus made a great deal of the problems of limited food resources and that lead Darwin to show that this would differentiate one individual from another. But Neo-Darwinists recognise that ability to compete for food is only one of many factors in the environment that affect an organism’s fitness: avoiding predators, sexual attractiveness, number of offspring, and, many, many other things are all relevant. It is true that starvation is only an issue for some species some of the time. But this does not reflect on Neo-Darwinism.

So, by and large, Jonathan’s litany of lunatic beliefs are either not lunatic at all or their lunacy is not tied to Neo-Darwinism. But what about the big one? His concern is that Neo-Darwinism does not provide an explanation of evolution – more precisely it does not explain how “random” variation can take place. Essentially he is criticising Neo-Darwinism because he believes it has not yet discovered a satisfactory description of the mechanism for macro-evolution – the creation of substantially new features or new species.  

At this point it is worth reflecting on how much progress has been made that supports Darwin’s original conjecture.  To a large extent the last 150 years has been a story of successfully filling in the detail bit by bit. When Darwin first suggested the process of natural selection almost nothing was known about the process of inheritance. Since then an enormous amount has been discovered and it pretty much all corroborates his theory. For example, 

· If the characteristics of the off-spring are simply a blend of the heritable characteristics of the parents then it is hard to see how a beneficial mutation can get established. It would be overwhelmed by the quantity of the less beneficial alternative. This conundrum worried Darwin and was answered by the work of Mendel showing the particulate nature of inheritance.

· Darwinism was opposed to Larmarckism. The discovery of meiosis and the difference between somatic and germ cells showed that the mechanism of inheritance was Darwinian and not Lamarckian.

· The discovery of DNA and its role in inheritance shows in detail how variation can happen.

· Multiple field observations and our everyday experience with artificial selection have shown how it is possible to change the characteristics of a population through selection. 

Jonathan’s concern is with the mechanism for substantial new variation and in particular the kind of variation that produces new species. The Intelligent Design argument is that the chances of getting the kind of mutation needed for this type of variation are so small as to be impossible. It is quite a detailed argument and it is inevitable that there is a lack of directly observed evidence. Evolving significant features of this type will take thousands of generations and the only organisms that can go through this number of generations in a timescale that we can observe are bacteria. However, prokaryotes present problems for this type of study:

· They do not go through any kind of embryonic stage and it is mutations that affect embryology that are among the strongest candidates for significant, viable new features. (This would explain why evolution was so very slow until the development of multicellular life).

· It can be hard to know whether a newly observed characteristic is indeed a new feature or just the increased prevalence of an existing feature. When bacteria develop resistance to a new anti-biotic is this the result of a mutation or selection acting on a feature already present? How can we know? 

A simple mathematical calculation on the lines of: “a new feature such as an eye needs X changes in DNA base pairs all of which have to be exactly right – what is the chances of that happening at random?” will indeed lead to astronomically low probabilities – effectively impossible. But this is far too simple:

· It is a well-worn argument that you can reach the eye through a series of viable intermediate stages. So all the required mutations do not have to happen at once. (The intelligent design proponent can still argue for a requirement for implausibly high combinations of mutations for the intermediate stages – but it begins to reduce the odds).

· When biologists say “random” mutation they are not typically using “random” in a mathematically rigorous sense. They just mean the mutation is not directed towards an end. There is an informal estimate that the chances of a base pair mutating is of the order of 10 -9 per replication which works out as about 10 -5 per cell per generation, but this hides a wide variation. Some mutations are more likely than others. E.g. chromosomal mutations are far more common (of the order of 10 -3  per gamete per generation). It is quite possible that mutations that lead to potentially viable variations are more common than mutations that are almost certainly destructive. This is a feature that might also have evolved.

· Large changes are not necessarily the result of multiple mutations. A single mutation can lead to major phenotype changes some of which are quite viable e.g. some forms of dwarfism. We share between 96 and 99 per cent of our DNA with chimpanzees.

The truth is that there is still a lot to be discovered about the mechanism for introducing significant new variation in a species (an interesting wild card is the role of epigenetics - inheritance through mechanisms other than DNA sequences) but we are beginning to fill in the picture and so far it looks compatible with a Neo-Darwinian thesis. This is not actually a very demanding requirement. All that Neo-Darwinism claims is that variation is not directed towards an end. This is very broad claim compatible with a wide variety of mechanisms – so to that extent you could label it as an invisible golf-ball – but as the mechanisms are resolved the golf-ball is becoming more visible.

Now is the time to look at the alternatives i.e. alternatives where variation is directed towards an end. One respectable, but wrong, hypothesis is Lamarckism. Variation is directed towards the ends of the individual organism as it goes through life. So a longer neck would suit a giraffe and its attempts to reach higher and higher food causes its progeny to have longer and longer necks.  This is a testable hypothesis which turns out to be mostly wrong (with some minor debateable exceptions). We would have been able to detect if it were true because we can deduce the aspirations of the individual and match them against the variations in their offspring. Furthermore as we understand the mechanism of reproduction better and better we realise there is no plausible mechanism for this kind of direction to happen.

But what about the argument that there is some other, unspecified, intelligence directing variation? One problem here is that we don’t have any way of knowing what the intentions of this other intelligence are. So we have no way of knowing whether variations do match up to its plans. The ID proponent would say that the sheer complexity and integration of the end product e.g. an eye – shows signs of a designer. Most combinations of mutations would lead to an unviable mess. How amazing that we arrived at a combination that actually works. So implicitly we are assuming that the unknown designer was intending to produce complex viable life.

So what does this mean in practice? Can we extract a meaningful hypothesis out of this? That depends on the exact role of the designer. I see two main options. Either, the designer set up the mechanism in the beginning (whenever that was) with an end in view and let it run or the designer is continually adjusting variation to meet its ends. The first adds nothing to the science. It accepts that there is a mechanism of inheritance which produces the goods and when amazed at what the mechanism can do responds by saying God Did It. This is one of a long-standing set of arguments on the lines of “We don’t understand feature X of the world. Therefore, God/Designer exists.” It is religious position. The scientific position is to try and understand feature X – knowing full well there always be things we don’t understand. 

The alternative is a designer that is continuously monitoring variation and adjusting it towards its own ends.  I can just about concede some scientific meaning to this. The designer needs a mechanism for implementing their adjustments but, for example, you can imagine a point where we explore the mechanism of hereditary in sufficient detail that we realise that variation is caused by events at a quantum level and these events are rigged to produce viable variations. This would have massive philosophical implications. The scientist would want to explore how the rigging happened. The religious person would say – here is the proof of a designer. But we are a very long way from that position right now. If there is a designer doing this job then it has some interesting characteristics.

· It introduces some rather inefficient variations (the Panda’s thumb)

· After mass extinctions it likes to start again with a new approach rather than reinstate the previously successful one. Maybe it got tired of dinosaurs and after the K/T extinction decided this was an opportunity to try something creative with those mammals that had been lying around as prototypes for so long?

· It very kindly support the requirements of artificial selection by providing suitable variations e.g. for gun dogs, terriers, guard dogs and toy dogs.

· It also has a vicious streak introducing variations such as Downes syndrome with some frequency.

On the whole I think we are better off exploring the mechanism on the assumption that it runs itself.

