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 Introduction

Life is so complex and intricate, and organisms
― including ourselves ― are just so well designed that for most of
man’s intellectual history the only reasonable explanation for how
we and the rest of life got here is that there must exist a
supernatural designer. Nevertheless at
many different times some people have no doubt suspected
that life might somehow autonomously increase in complexity and
diversity, and that it might be a simple,
noncognitive, mechanistic process that is responsible for
creating this "designed" appearance.

But it was Charles Darwin who was able to spend a
great deal of time trying to elucidate a logical basis for
this idea of
biological evolution, and it was Darwin who had enough education and experience to be able to back up his proposed solution
with a profuse amount of supporting evidence from
the natural world, and it was Darwin who was socially and
scientifically well-respected enough to
thrust such
a disturbing concept into full public view.
Unfortunately the logic Darwin used in his explanation, convincing
though it first appears, is wrong. This error has had profound
consequences for biological science, economics, politics,
education, and many other aspects of human existence.

It is interesting that Darwin had to be rushed into
publication. He was
not fully satisfied with his theory, and in fact On
the Origin of Species was only intended to be an
abstract to the more complete theory that
Darwin planned to later publish. Darwin never managed this task. It
is my belief that an ill-fated reading of
Malthus led Darwin permanently astray.

Darwin did not
however claim that his theory was the only mechanism
that might result in evolutionary change (it was actually a source
of much annoyance to him that people so readily assumed this to be
the case) and so it is curious that his
theory of natural
selection is so often confused with the
much older concept of evolution. Darwin did not
"invent" the idea of evolution. Darwin's theory was supposed to be
a scientific explanation for how evolution might
proceed in nature ―
it describes a mechanism.
Why the two concepts have become confused is perhaps due to the
fact that no other theory can explain so many aspects of the
evolutionary process in so scientifically plausible a manner
― it has been by far the best and most
comprehensive explanation for evolution that we have
had.

But although the
theory is plausible
it is not especially satisfying, and
natural selection has been the subject of heated debate ever since
the idea was first proposed over 150 years ago. You may be familiar
with some of these controversies: What "unit" does natural
selection act on? To what entity does evolutionary "benefit"
accrue? Can "drift" realistically be distinguished from
"selection"? How can altruistic behaviour exist in a selfish
Darwinian world? Is there really an inescapable tautology lurking
behind the theory, as the phrase "survival of the fittest"
certainly seems to indicate? How come unscientific teleological and
anthropomorphic expressions abound in evolutionary science? Less
popularized, but even more serious problems exist: sexual
reproduction is calculated to carry a 50% higher cost than asexual
reproduction, and should therefore never be observed in
nature (it is instead of almost universal occurrence); real-world
organisms are also calculated to carry a "genetic load" so high
that in theory they should be incapable of remaining in
existence.

Arguments in
defence of the theory, or in defence of certain
interpretations of it, never quite manage to avoid final
exasperated appeals to plausibility, and arguments
against the theory, or against certain interpretations of it,
similarly never amount to much more than exasperated claims that
various aspects of the theory are manifestly absurd.

In light of Darwin's
failure to complete his theory, in light of the fact that
he did not consider it a
comprehensive theory anyway, and in light of the existence of so
many fatally serious problems, it might be expected that
the scientific establishment would
openly acknowledge the flaws within the theory of natural
selection, and perhaps reduce its status to that of a weak
hypothesis. On the contrary, Darwin's theory is instead defended
with the strength and conviction that is appropriate only to the
vastly more plausible theory of evolution.

Such an
embarrassingly partisan attitude is actually not quite as
preposterous as it sounds. In the first place, Science would be
prevented from formally recognizing the theory of evolution at all
if it did not also have a scientifically acceptable description of
a mechanism by which evolution might take place! In other words,
without a theory to explain how evolution occurs
the theory of evolution itself would be left
with little scientific basis. Reducing the status of natural
selection would thus also reduce the status of the theory of
evolution ―
something that very few scientists
would wish to do. In short, we have had to put up with the flaws in
Darwin's theory in order to protect the theory of
evolution.

. . .
until now. This book provides a
simple, consistent, robust logical basis for evolutionary theory
that suffers from none
of the weaknesses that plague the
theory of natural selection. Now that sounds a dramatic and highly
implausible claim! But such an immediately disbelieving and
suspicious attitude is also a consequence of
the faith in natural selection (cf. evolution) that we
have been educated to hold! What this book achieves is actually
rather simple ―
it merely replaces the theory of
natural selection with another almost identical one;
it very slightly
shifts the logical foundations of
the theory of evolution. To people less familiar with the
intricacies of evolutionary philosophy the differences between the
two theories might at first appear little more than
cosmetic.

Unfortunately
(largely because of our failure to properly distinguish between
natural selection and evolution) the implications of this shift are
instead profound. Darwinian arguments that relate
only to the theory of natural
selection ―
and that therefore should have been
viewed with continued critical suspicion ― have instead
become intimately associated with the broader theory of evolution,
and have thus come to share its aura of self-evident
factuality.

Facilitating the
blind acceptance of Darwinian ideas is the fact that evolutionary
and economic thinking developed almost in parallel, with Thomas
Robert Malthus and Adam Smith providing foundational concepts to
both theories. The respect afforded to economics, and the trust we
place in its policy prescriptions, appears to lend credibility to
the very similar kinds of ideas that underlie the theory of natural
selection. The concepts shared by economics and natural selection
are perhaps also popular because they appear to justify behaviour
that we might otherwise feel a little guilty about
― these theories reassure us that it is both natural and
perfectly acceptable
to be selfish and greedy. They imply
that we should shamelessly enjoy positions of power and material
affluence because we deserve them. Those
who succeed are better
than those who fail (the familiar
"survival of the fittest" concept). Many of us clearly believe that
we have the inalienable right to protect our
own selfish personal interests, regardless of the cost to others.

For reasons such as
these, Darwin's theory has had an immense influence on many aspects
of society, its key concepts being used in fields as diverse as
education, agriculture, politics, economics and computer science,
with some principles even being enshrined in constitutions, laws
and mission statements. Tragically, almost all the
concepts that are used to make this theory sound plausible, and
that have become a part of mainstream education and "common sense",
can be shown to be wrong or at least
highly misleading. Replacing Darwin's theory not only causes
evolution to take on a very different character, it challenges the
validity of conventional thought in many other important
areas.

Perhaps the most
dangerous consequence of viewing evolution from a Darwinian
perspective is that we have been prevented from seeing the true
implications of a properly scientific theory of evolution. Darwin's
theory may have transformed the human being from a creature made in
the image of God into little more than a souped up monkey, but it
in no other way threatens the identity of the organism
that we have
become. To the modern
scientifically-educated mind, whether we were made by a God in that
God's image, or whether we evolved by a natural process such as
natural selection, is almost irrelevant to our sense of self. We
are what we are. Darwin's theory
does not touch the sanctity of the individual human
mind.

This is because
Darwin's theory treats all of life as a "special case" that doesn't
quite follow the rules that dictate the behaviour of the rest of
the physical universe. The rest of the universe is either fully
deterministic, or following deterministic laws that are subject to
random influence and disruption. The theory of natural selection
liberates all of life from this terrifying constraint. Organisms
(and, by extension, people) survive or succeed because of their intrinsic
superiority (i.e. "fitness"). Although life is undeniably brutal
and bloody, and although it is often not "fair", the "best"
do win in the end. This loophole in causality also allows us
to separate ourselves from the universe that we study
― we are free to examine, manipulate, and experiment with the
universe "around" us. The same loophole validates agent-based
explanations of complex phenomena ― the selfish
behaviour of individual humans is believed to result in the
formation of a society that benefits all its members. The selfish
greed of entrepreneurs and businesses is believed to result in an
integrated economic system that enriches us all. The "selfish"
behaviour of individual organisms or even genes is believed to
result in the marvellous complexity of the biological world around
us.

But the loophole
which allows life to be separated from non-life in this manner is
completely blocked off by that subtle difference between Darwin's
theory and the one presented here. This new theory is fully
consistent with the rest of science ― it describes a
mechanism of evolutionary change that does not rely on
concepts such as "fitness", and does not rely on an
agent-based level of explanation. It describes a process that can
produce "adaptive" change even in a completely deterministic
universe. By extension, it
may even account for human thought, threatening to turn free will
into the illusion
of free will.

I argue in Part III
that we should have the honesty to recognize that a scientific view
of the world is fundamentally incompatible with the
day to day business of being human, and one aspect of this is that
we must continue believing in free will. But unfortunately a threat
to free will is not the only consequence of the world view implied
by this new theory, and the other consequences should
not be ignored. Darwinian thinking assures us that our
behaviour is always in our
own interests. But, as will
be explained in Part III, this new theory shows that many of the
ways in which we have chosen to structure our society
cannot be in our own interests.

Darwin’s theory of natural selection is wrong
largely because of a misunderstanding of causality ― we do not understand evolution because we do not
understand what "design" actually involves. This error is
compounded by a misunderstanding of Malthusian logic. I will deal
with the latter problem first.


Part I

Darwin's Theory of Natural Selection


 Chapter One

Malthus's essay

Soon after returning from his voyage on the
Beagle, Darwin became convinced that species were not
immutable, and that one species could fragment into many related
but distinct species. Darwin searched for an explanatory mechanism
that would not only explain evolutionary change, but would account
for why organisms are so well adapted to their environment. In
October 1838 Darwin famously found his central idea in An Essay
on the Principle of Population by Thomas Robert Malthus*, and
it would do well to start there.

* This book (first published in 1798) can be
downloaded or read online at the Project Gutenberg website.

Malthus's essay was an argument against the utopian
vision of an egalitarian society that philosophers such as William
Godwin believed was an attainable future for mankind. Malthus
believed that the misery suffered by mankind and the vices that
exist within society were evidence not so much of the evil of human
institutions as Godwin believed, but were simply the inevitable
consequence of the "passion between the sexes" continuing even when
the capacity to support a larger population did not exist.

The "Malthusian catastrophe" or "Malthusian
spectre" is often presented as being some terrible event in
the future towards which we are hurtling, but this is just one of the more dramatic interpretations
of the basic argument ― Malthus actually
believed that "the crunch" has
almost always been
with us, oscillating in intensity as reproduction cyclically
drops and then rises in response to conditions first worsening
(from the effects of overpopulation) and then improving (as the
benefits of lower population are felt). Occasionally (perhaps after
a war or disease epidemic, or as a result of a jump in agricultural
productivity, or following the colonization of new lands) the means
of survival may exceed the demands of the population for slightly
longer periods of time, but this relief is invariably
temporary.

Malthus saw that a life of ease and plenty for all
is absolutely impossible unless a population growth rate at or
below the rate of real sustainable
increases to productivity is maintained. At the time Malthus wrote
reducing the population growth rate seemed to depend chiefly on
voluntary restraint from marriage and sex, something which Malthus
felt could never successfully be achieved.

It is a common misconception that the Malthusian
mechanism necessarily involves a finite world, but Malthus
did not restrict his argument in that
way. In Chapter 2 for example, he
wrote: "No limits whatever are placed to the productions of
the earth; they may increase for ever and be greater than any
assignable quantity". The strength of his argument lies in the fact
that uninhibited populations unavoidably increase at an
exponential rate, whereas increases to the means of
sustenance do not have to occur at all ―
there is no intrinsic rate of increase. If we assume that
the increase of this capability is anything less than exponential
then, provided population growth remains otherwise uninhibited, we
must reach a point at which demand will exceed supply.

To appreciate the impact that Malthus's argument had
at the time he wrote ― and indeed still
does now ― it helps to bear in mind the
almost blindly optimistic view that we have of our future
existence, no doubt fuelled by the perception that the human race
has cosmic importance. Godwin for example simply dismissed the
population growth problem as being too far in the future to have
relevance, much like worrying about what to do when the sun dies.
He wrote (quoted by Malthus): "Three fourths of the habitable globe
is now uncultivated. The parts already cultivated are capable of
immeasurable improvement. Myriads of centuries of still increasing
population may pass away, and the earth be still found sufficient
for the subsistence of its inhabitants".

Applying Malthus's idea to the biological world

Malthus's argument may be important to the way we
think about and structure human society, but it is hard to see its
relevance to evolution. Malthus was chiefly concerned with
explaining the existence rather than the identity of
the poor; however he did make his
thoughts on the identity question clear, and it is interesting that
he reached quite the opposite conclusion to Darwin. Malthus
believed that poverty struck the unfortunate. Nowhere does
he assume that the excess in population is trimmed according to
some inherent human "quality". If this was to
hold true in the biological world then we would not have a
mechanism that can explain adaptive evolutionary change.

Nor do we have any reason to expect that other species relate to
their means of subsistence in the same way that we do to ours.
A critical assumption behind the
Malthusian logic is that resource scarcity is the only thing
capable of checking population growth. Now of course this is not
necessarily so ― recall that a population
must be otherwise uninhibited before it will grow at an
exponential rate in the first place, quite regardless of any
resource limitations that may exist thereafter ― but in surprisingly many situations it
cannot be so. Ironically several authors use the example of
yeast growing exponentially in a wine bottle to introduce the
Malthusian rationale for natural selection.* But of course no race
of super-yeasts is ever found upon opening a wine bottle. All the
yeasts are driven extinct by absolute resource scarcity ― natural selection or no! Thus to be relevant to
Darwinian evolution the limiting resource
must at least be permanently usable or continuously renewable.

* see for example Dennett, DC. 1995. Darwin's
Dangerous Idea; Chapter 2, footnote 3.

But even with this kind of resource the most natural
consequence of exponential reproduction is still extinction. This
can happen when reproduction causes the limiting resource to be
distributed among so many individuals that the amount of resource
available to each individual falls to a level below that required
for existence. As an example assume that an average female cabbage
butterfly lays 500 eggs, and that every season enough cabbages to
support 125,000 caterpillars are planted in a certain field. If a
gravid female butterfly is introduced to this field then, in the
absence of interference and accidents, the population maximum will be reached in just two
seasons. The season after that there will be over 31 million
caterpillars in the field. With 0.4% of the food necessary for
successful metamorphosis available to each caterpillar, extinction
is all but
assured.

The problem here is that battles for survival
resulting in exactly the right number of surviving organisms are
just not possible for many modes of
resource use. Instead, when resource
demand exceeds resource supply this pressures the whole population. Diffuse resources, such as dissolved nutrients in
the sea or carbon dioxide in the atmosphere, present a particularly serious challenge to the Malthusian idea as
they cannot be protected or
controlled by individual organisms for
their own use.

But this is not the only problem. The effect
a consuming population has on its host
can lead to extinction. With no farmer to replant the field each
year the sustainable carrying capacity of a cabbage field is nowhere near as high as the
actually achievable one-season maximum ―
since the cabbages must remain healthy enough to flower and set
seed. So if the butterfly of the previous example was introduced to a field of
wild cabbages we can still expect a full field of cabbages
and 125,000 caterpillars two seasons later, but although there will
be enough food for the caterpillars to complete their metamorphosis
the cabbage field will be devastated, leaving no plants to set
seed. The next season it matters not how many caterpillars there
are, since there will be no cabbages!
Clearly, for most highly fecund populations and their hosts it is
almost inevitable that an excess, if it
arose, would be so large as to drive either or both of the
populations as extinct as the yeast in a wine bottle.

For a more
Darwinian-like outcome to appear we require
organisms to be able to control a portion of the
limiting resource, so that free-for-all exploitation is no longer
possible and a well-defined sustainable "carrying
capacity" population size is created. Places within the survivor set
can then be determined by simple win-or-lose struggle. For example
a herd of grazing animals could theoretically patrol and defend
territory sufficient to support themselves in
perpetuity.

But with populations which
sustainably manage their resource in this way we have another
problem ― in
such cases we cannot say that the total resource base is being fully
utilized, and thus the Darwinian logic must
surely fail. There may be an excess with
respect to the "available" (as largely determined by the territorial behaviour of that
species itself) resource but not necessarily with respect to
the total resource.

The illusory nature of the resource

But what do we mean by the
"total" resource? We, by virtue of our intelligence and
imagination, can consider something to be a "resource" even if we
do not yet have the means of utilizing it. We can talk about
mineral resources even when they exist on
another planet, or of subatomic energy sources we cannot even
harness. But as far as the rest of life
is concerned a resource that is unavailable does not
exist, and the portions inaccessible to a
population for whatever reason cannot function as part of
the "limiting resource" used in either Malthus's
or Darwin's theory.

And so in addition to chemical, topographical,
climatic or other features of the environment that we can readily
acknowledge as having influence over the physical availability of
any abstract resource, characteristics of the relevant organisms
themselves (their territorial behaviour,
physiology and so on) and also of other interacting species (e.g.
their prey recognition abilities and hunting patterns) also help
determine how much of that "resource" is practically available to
the population.

The presence of wasp and bird predators or chemical
poisons can, for instance, ensure that much of an (abstract)
cabbage field "resource" is not in fact a real resource as far as a
butterfly population is concerned. The relative weakness of the
caterpillars' mouthparts might be preventing the population from
utilizing older cabbage leaves as food, and so these leaves are
also not part of its resource base.

Explicitly stated this may seem so obvious as to
scarcely warrant mentioning, and we could
argue that it does not matter if a resource is limited because
there is no more, or because access to the more that does exist is
somehow prevented. But the crucial
implication is that a change to any
heritable character that influences the
way an organism interacts with its environment can change the size
of the available portion of some abstract resource, with
unpredictable consequences for the evolution of that species.
Examples include a caterpillar mutant able to hide from or resist
predator attack, tolerate pesticide toxin, or chew tougher leaves.
A character change within a population
can also affect the relative importance of the currently limiting
available resource by removing some or all dependency on it
― thereby invalidating its status as the
"underlying" limiting resource! For example a plant mutant
may be able to tap into a previously
inaccessible soil or atmospheric reserve
of nitrogen, causing phosphorous to appear as the new limiting
resource; or a caterpillar mutant may be able
to make use of a different kind of
food plant.

Resources can only be defined
with respect to a user. Change the user and the resource can
disappear, and what was not a resource can become one. Since
evolutionary theory is all about the changing identity of
organisms, thinking in terms of resources is hardly likely to produce
a workable theory! Originating in the sea, life has gone on
to make use of the land and the air ―
domains that once did not contain any
accessible "resources" at all! Rather than being confined to a zero-sum world of
perpetual limitation, life could be said to be on an expansionary
journey of discovery, creating resources as it gains in
complexity and diversity.

Ecological inadequacy

A particularly serious drawback to using the
Malthusian argument in an evolutionary context is that it relates
to one species only, and does not consider the implications of
interactions between species. When interactions do occur (death
from disease for example) Malthus generally assumed them to be
simply a result of overpopulation occurring in the species under
focus (a lack of food and crowded unsanitary housing "causing"
disease for instance). Such a gross simplification cannot provide
an adequate description of evolution in a biologically diverse and
highly interconnected world. A plausible theory of evolution needs
to be inextricably intertwined with a theory of ecology.


 Chapter Two

Darwin's
Malthusian "insight"

Darwin made use of the Malthusian
idea as follows (this
paragraph appears under the heading
Geometrical Ratio of Increase in the sixth edition)*:

* Several editions of On the Origin of Species
(first published in 1859) can be downloaded or read online at the
Project Gutenberg website.

A struggle for existence
inevitably follows from the high rate at which all organic beings
tend to increase. Every being, which during its natural lifetime
produces several eggs or seeds, must suffer destruction during some
period of its life, and during some season or occasional year,
otherwise, on the principle of geometrical increase, its numbers
would quickly become so inordinately great that no country could
support the product. Hence, as more individuals are produced than
can possibly survive, there must in every case be a struggle for
existence, either one individual with another of the same species,
or with the individuals of distinct species, or with the physical
conditions of life. It is the doctrine of Malthus applied with
manifold force to the whole animal and vegetable
kingdoms; for in this case there can be no artificial increase of food,
and no prudential restraint from marriage. Although some species
may be now increasing, more or less rapidly, in numbers, all cannot
do so, for the world would not hold them.

Interpretation of this passage is not as easy as is
commonly supposed. In the first sentence, by "follows from" did
Darwin mean that the struggle was caused by the high rate of
increase? . . . or did he mean that the
struggle for existence can be deduced from the geometric
rate of increase of unfettered populations? Although not the
standard interpretation, and although admittedly a rather contrived
interpretation of that sentence, the latter is actually by far the
more logically consistent approach. The first sentence could then
be a reductio ad absurdum argument. We know that
there must be a struggle because the world is not overrun with
elephants, primroses or squirrels even though all such organisms
have the theoretical capacity to increase to that extent. In other
words the struggle is not caused by "excessive" numbers of
offspring, rather, the fact that more offspring are produced than
will survive provides the evidence that some sort of
struggle must exist.

The point of this sentence could be simply to
convince readers that many ― usually most
― offspring from any one generation do
not make it through to maturity. Modern readers perhaps do not need
a proof for something that is as obvious as this, but according to
Stephen Jay Gould this was not the case during the period at which
Darwin wrote. Apparently nature was considered a gentler, more
benevolent thing then.*

*Gould, SJ. 2002. The Structure of Evolutionary
Theory; footnotes to p.13 and p.125.

Since most plausible theories explaining
evolutionary change are likely to make use of differential survival
― some organisms surviving when others do
not ― Darwin would have needed to stress
the plentiful occurrence of mortality. This is where the
exponential growth potential of organisms (as opposed to the
Malthusian argument per se) comes in. All organisms are
theoretically capable of taking
over the world in a mind-bendingly short time, but they
don't. It must be concluded that the reason
for this is that organisms suffer a "great destruction", dying in
surprisingly large numbers. We may not see this process at
work, but it must be there:

We behold the face of nature bright with gladness,
we often see superabundance of food; we do not see or we forget
that the birds which are idly singing round us mostly live on
insects or seeds, and are thus constantly destroying life; or we
forget how largely these songsters, or their eggs, or their
nestlings, are destroyed by birds and beasts of prey; . . .
 . . . Our familiarity with the larger domestic
animals tends, I think, to mislead us; we
see no great destruction falling on them, and we do not keep in
mind that thousands are annually slaughtered for food, and that in
a state of nature an equal number would have somehow to be disposed
of. . . . 
 . . .
The causes which check the
natural tendency of each species to increase are most
obscure.

The next sentence would start the argument proper,
"Hence, as more individuals are produced than can possibly survive,
there must in every case be a struggle for existence, either one
individual with another of the same species, or with the
individuals of distinct species, or with the physical conditions of
life". Note how loosely the struggle is characterized ― one could
almost include other causes of mortality such as accidents or
deleterious mutations as one of the "physical conditions of life".
This loose interpretation agrees well with the cautionary remarks
made just prior to the passage quoted, in which Darwin warned that
he was using the struggle for existence term "for
convenience sake", in a "large and metaphorical sense", and in
"several senses, which pass into each other". We might further
characterize mortality by commenting that
for stable populations the higher the fecundity the higher
per-parent mortality must be, and for equally fecund populations
the larger the stable population size the higher the absolute
number of offspring that must be dying.

The Malthusian muddle

But then Darwin made a
critical mistake and confused the
mechanism that he was perhaps
trying to elucidate with the "doctrine of
Malthus". Darwin's argument should have had nothing to do with the
doctrine of Malthus. The only aspect of Malthus's argument that
could be of use ― and then only in Darwin's day ― is as a rather roundabout means
of introducing the geometric growth rate potential of organisms,
and then only as proof that Nature is not as benevolent as it might
otherwise seem.

Malthus concerned himself with
reproduction surplus to
needs. Virtually every species on this
planet is not likely to be in this situation ― what population can both
maintain its size and reduce overall mortality by producing
less progeny?! Malthus
concerned himself with a single population placed at the centre of
the biological universe, so that
ecological interactions with all other species are reduced to a
self-referent overpopulation-dependent caricature. Ironically
Darwin might have done better to consider Godwin's arguments more
closely rather than Malthus's, since at least Godwin explicitly
recognized the existence of institutional or structural causes
of "misery" ― in other words mortality unrelated
to excessive
reproduction. I
firmly believe that Darwin's thinking was hindered more than helped
by reading Malthus.* Unfortunately the theory of natural selection has been in a
muddle ever since.

* Although Malthus devoted a scant few sentences to
the non-human condition, in fairness to Darwin he did not make a
distinction between the human situation and those experienced by
other organisms, considering them also to suffer unnecessary
fecundity-induced trouble: "Among plants and animals the view of
the subject is simple. They are all impelled by a powerful instinct
to the increase of their species, and this instinct is interrupted
by no reasoning or doubts about providing for their offspring.
Wherever therefore there is liberty, the power of increase is
exerted, and the superabundant effects are repressed afterwards by
want of room and nourishment, which is common to animals and
plants, and among animals by becoming the prey of others".

Modern textbooks follow
the same uncomfortable logic of the Geometrical Ratio of
Increase paragraph. For example in
Chapter 4 of his textbook Evolution (third
edition), Mark Ridley describes how nearly all offspring produced by
the Atlantic Cod are slaughtered within the first few months of
life. He sensibly explains that although the population size might
fluctuate up or down, on average each female will produce only two
successfully breeding offspring, for any other number would be
unsustainable (leading either to extinction or to an infinite
population size). Ridley then inexplicably refers to the unsuccessful offspring as excessive: "The condition of 'excess' fecundity
― where females produce more offspring
than survive ― is universal in nature. In
every species, more eggs are produced than can survive to the adult
stage". The discomfort he must have
felt in describing them thus is apparent
in his use of inverted commas. The reason for this odd naming
becomes clear when he suddenly and illogically claims ― just as Darwin did ―
that: "This excess fecundity exists because the world does not
contain enough resources to support all the eggs that are laid and
all the young that are born"!

The misleading human example

It is unfortunate for evolutionary theory that
Darwin read Malthus at a critical time in his thinking. The
Malthusian argument is so misleading partly because it concerns an
extremely atypical animal ― one that practices agriculture and thus is in
direct conscious control of the putative "limiting resource"
renewal process. The bigger our population gets the more
food we try and make available for ourselves. Thus we generally
manage to keep the resource renewal rate magically close to the
rate of consumption, dramatically reducing the incidence of
catastrophic disparities between demand and supply. Most other
animals "manage" their food the way we did our dodos and passenger
pigeons.

This "limiting resource" is further protected by the
inequitable way that we control access to it. Even when devastating
food shortages sweep the land the
more privileged members of society remain unaffected. It was for
good reason that Malthus warned against the consequences of
implementing Godwin's utopian society ―
egalitarianism reverts us to dependence on a common free-for-all
resource, for which the cost of overexploitation is usually not
apparent to each individual until far too late.

Humans are also a very slow-breeding animal, taking
years to double in size even under optimum conditions. Malthus
envisaged a gentle oscillation between stress and comfort as people
managed their reproductive effort in response to their ease of
living. This kind of nuanced response is only possible for
creatures of very low individual fecundity. By contrast most plants
and animals individually produce hundreds if not thousands of
offspring every year, with members of many species producing
millions or even billions of seeds or eggs annually. For such
organisms, by the time the point arrived at which numbers of
offspring exceeded the means of subsistence the gap between supply
and demand would be so staggeringly large that no individual could
survive, no matter what their intrinsic superiority.

Humans can
plausibly be said to have a "limiting resource", and we are
able to relate to it in a fairly safe (but still rather unsettling) manner, simply because we have had intelligence
enough to identify significant causes of mortality and deal with
them in a conscious, directed, and technologically sophisticated
fashion. Mankind now suffers very few
"ecological" deaths. We rarely fall prey to predators, we have
eliminated or reduced the incidence of many diseases, and we
understand the importance of good diet, exercise, and shelter. It
does not appear entirely outrageous to
claim ― as indeed Malthus did ― that all deaths not due to senescence (and
perhaps some accidents, congenital problems and so on) are the
direct result of overpopulation alone, and all are therefore
intrinsically unnecessary or excessive. The form of
suffering that Malthus concerned himself with just would not be
there if we had not eliminated or reduced the significance of
almost every other kind of human mortality ― thereby guaranteeing that births are in
excess of population replacement needs.
Other organisms cannot be so described.

Summary

It is clear that the conclusions Darwin wished to
draw from the purported existence of excess fecundity and resource
limitation are completely at odds with the outcome that most
logically follows from such a scenario, should it even exist.
Exotic organism invasions, pest outbreaks and disease epidemics are
examples where reality appears quite Malthusian-like and the most
natural outcome ― extinction ― is very nearly realized. But what actually happens to most real-world
populations ― what
prevents the Malthusian scenario and its
extinction risk from ever coming into existence ― depends on the specific characteristics of the
organisms involved and their biotic and physical environment.

In the case of cabbage butterflies many factors can
serve to keep the population safely below the theoretical limit or
allow it to survive the consequences of locally or occasionally
exceeding it. For example spatial and temporal heterogeneity may
enable the cabbages to "hide" from the butterfly (e.g. by being
present in widely dispersed locations, or by producing seeds that
remain viable for years); the butterfly may similarly be able to
escape starvation (say by flying to new areas or by remaining alive
into a new season as a pupa or as an over-wintering adult); wind patterns, weather
events, and differential climatic tolerances can prevent the
caterpillar from accessing the whole cabbage resource, as can the
more obvious phenomena of parasitism and predation.

It is essential to realize however that none of the
ways in which extinction is avoided can be
derived from the Malthusian-Darwinian logic. Although the
number of offspring produced by many species may well be in excess
of that necessary to ensure full utilization of their resource
should they all live, this is of trivial significance and
can not be causally important ― it
must be the case that all the offspring are "used up" long before
that limit is reached. In other words, it is "struggle" (in a
broad, generic sense) that somehow prevents the consequences
of unrestrained exponential reproduction from being realized, and
not excess fecundity relative to scarce resources causing a
struggle, as in the conventional interpretation!


Chapter
Three

 The
task facing a theory of evolution

We need to ask ourselves
why Darwin avoided the simplest way of viewing the high fecundity
of organisms ― as evidence of a
struggle ― in favour of considering it
the cause of all struggle. And so let us forget even about
the Malthusian argument for a while, and approach the problem as
Darwin may have done before he stumbled across Malthus's
essay. We will then be able to see why the Malthusian idea held
such an attraction for Darwin. Let us first consider exactly what kind of selective
process natural selection might turn out to be.

For the purposes of this
discussion true
"selection" is to mean the process by which an intelligent being
removes or otherwise isolates a subset of a population of items,
based on some property or properties of the items themselves (as
perceived by that judging intelligence). We can allow that subset
to be empty (no items selected), or to be of the same size as the
whole population (all items selected). Recognizing that all aspects
of an item cannot be relevant to the choice, we can talk
about selection for the characteristic or
characteristics of interest ―
selection for red coloration for instance (which in practice
means selection for items that possess
red coloration). And if we take into account the purpose of the
selection and the fate of those selected, we might prefer to
talk about selection against a particular type (if the
chosen are destroyed or otherwise disposed of).

We can further distinguish
between selection based on absolute qualities of the
individuals (non-comparative
selection), and those that separate
on relative
criteria (comparative
selection). In a non-comparative
selection process all those items that clear (or fail to clear) a
predetermined absolute standard will be selected. With comparative
selection all items in a group are compared and the
"best" (or "worst")
in some arbitrarily defined way are picked out.

Although selection can be a
one-off event, if it is repeated over and over on the successive
generations of a reproducing population the effects can be
dramatic. The possibilities afforded by a continuous comparative
selection process are demonstrated in plant and animal
breeding. It is remarkable to think that all the
varied kinds of dog in the world belong to one species! A
breeder basically chooses the "best"
(most desirable) individuals to breed each new generation.
What happens to
the rest is not really important
― they may continue to be raised
separately, they may be sold off, eaten or destroyed ― but it must at least be ensured
that they no longer mix with the selected subgroup.

Darwin used the term
"natural
selection" in
order to highlight the similarity its consequences have
to the results of such
human-directed plant and animal breeding, but unfortunately this
led many people to think that the process itself was also similar
(based on true
selection, presumably with
"Nature" replacing "God" as the relevant causative agent in
the universe). Alfred
Russel Wallace pointed this out in
a letter to Darwin in 1866,
suggesting that Herbert Spencer's
survival of the fittest term be used in place of the
erroneous natural selection one: "This term is the plain
expression of the fact; Natural Selection is a metaphorical
expression of it, and to a certain degree indirect and incorrect,
since, even personifying Nature, she does not so much select
special variations as exterminate the most unfavourable ones".*

* Quote taken from Darwin F. & Seward AC
(eds). More Letters of Charles Darwin, Volume I; as viewed on the
Project Gutenberg website.

Wallace was obviously trying to capture the idea
that a struggle leaves behind a group of survivors, as
opposed to the literal interpretation of the natural selection
phrase which involves the active picking out of a group of
superior organisms. But Wallace apparently did
not appreciate the fact that a group of survivors
cannot be characterized by a superlative such as "fittest"
without again involving selection
― extermination of the "most
unfavourable" is just the same kind of
process as
selection of the best! The phrase "survival of the fittest"
is just as metaphorical as "natural
selection" ― neither explains the
mechanism,
neither justifies the claim that survivors of a struggle will be
the "best" in some independently considered ecological, structural, or functional manner.

If a slightly superior,
or inferior but still
viable (otherwise the argument becomes
trivial) organism arises in the
wild, Nature will have no way of picking
it out, simply because a conscious "Nature" that is capable of
making such a judgement obviously does not exist. The question of interest then
is, what kind of process occurring in nature that does
not involve a cognitive being will produce results similar to
those of true selection?

Mimicking selection

It might be argued that a new
and "better" organism might survive in a situation in which the older
type would not have, and hence we could say that it had in a sense
been "chosen". I will argue later that this is impermissible logic, but
even were it not, the problem still remains that the "chosen" organism has not been isolated
from the rest of the population in the way that a human breeder
would ensure. In horticulture,
if a plant with valuable features is discovered
it must be isolated in some way. Letting it interbreed with the
standard type would effectively result in the disappearance of that
trait. Often there is only one new variant to work with, and so if
self-fertile it will be crossed with itself. Many horticultural
varieties are actually propagated as clones, because it is
impractical to breed a strain that comes true from seed. In nature
the unexpected survival of a new type is not going to lead to the
immediate upgrade of the whole race. A selection-type process
can in this case only occur if such
organisms are isolated from the rest of
the population.

. . . Which suggests a first candidate for a process that mimics
selection. A heritable difference that arises frequently enough within a
population may allow its holders to make use of
a different
type of environment (or the same environment at a different time), and if those organisms then breed in that different place
(or time) they
will automatically isolate themselves from the older type.
If the older type continues to remain in existence we
may eventually have "speciation" ― the birth of a new
species ― and
if for some reason it dies out we will see the change as
"evolution". This kind of mechanism is obviously immensely important,
and it would have been an excellent starting point for the
development of a more comprehensive theory of evolution, but it is
not the approach Darwin took, and it is not Darwinian
natural
selection.
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