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“... human knowledge is no doubt the greatest miracle in our
universe. It constitutes a problem that will not soon be solved . ..
but | hope that | have helped to restart a discussion which for three
centuries has been bogged down in preliminaries.”
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What's our problem?

7. Evolution and the Tree of
Knowledge

Based on the Herbert Spencer Lecture, delivered in Oxford on 30 Oct. 1961, The
more significant additions, including whole new footnotes, have been indicated
by square brackets, and the Addendum has been added in 1971.
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The problem to be solved is the old problem of orthogenesis
versus accidental and independent mutation — Samual Butler's
problem of luck or cunning. It arises from the difficulty of
understanding how a complicated organ, such as the eye, can
ever result from the purely accidental co-operation of
independent mutations.
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Back to the future

| take as my model an aeroplane — for example, a fighter
plane — steered by an automatic pilot. The aeroplane, we
assume, is built for certain definite purposes, and the automatic
pilot is furnished with a number of inbuilt reactions, which
amount to ‘instructions’ to attack a weaker enemy, to support a
friend in attack or defence, to flee from a stronger enemy, and
so on.
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Looking inside the box: hierarchical control

The mechanical parts of the automatic pilot upon which these
‘instructions’ depend constitute the physical basis of what I shall call
the aim-structure of my model. In addition, there is what | shall call
its skill-structure. This consists of such things as stabilization
mechanisms; steering controls; aiming controls; and so on. Together
[the aim-structure and the skill-structure] constitute what | propose
to call the central propensity structure of the automatic pilot, or, if
you will, its ‘mind’.
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Let us now assume that our fighter aircraft is reproducible — it
does not matter whether self-reproducing, or reproduced by a factory
copying its various physical parts — though subject to accidental
mutations.
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A spanner in the works?

Now to take an example. Let us say a mutation gives all the
engines greater power so that the plane may fly faster. This must be
considered favourable both for attacking an enemy and for fleeing;
and we can assume that its aim-structure will induce the automatic
pilot to make full use of the increased power and speed. But its
skill-structure will be adjusted to the old engine and top speed
... the speed will be too fast for it and the plane will crash.
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So what?

Our main result is this. Once a new aim of tendency or
disposition, or a new skill, or a new way of behaving, has
evolved in the central propensity structure, this fact will
influence the effects of natural selection in such a way that
previously unfavourable (though “potentially” favourable)
mutations become actually favourable if they support the newly
established tendency.
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But this means that the evolution of the executive
organs will become directed by that tendency or aim, and
thus ‘goal-directed’.



Parting thoughts
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Parting thoughts

P,->TT —-FEE—P,

I do not think that [this] hypothesis can be very easily
tested. Yet | do not think it is untestable. However, before
possible tests can be serious discussed, the hypothesis will have
to be critically examined from the point of view of whether it is
consistent; whether, if true, it would solve the problems it sets
out to solve, and whether it can be improved, by simplifying it,
and by sharpening it. At the moment | offer it as no more than
a possible line of thought.
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This work is copyright (©2014 by Barry McMullin. It is made available
under the Creative Commons licence identified as
Attribution-NonCommercial-ShareAlike 3.0.
Informally, this means that you are free:

@ to share — to copy, distribute, and display the work, and

@ to remix — to make derivative works,
under the following conditions:

o Attribution. You must give the original author credit.

e Noncommercial. You may not use this work for commercial
purposes.

@ Share Alike. If you alter, transform, or build upon this work, you
may distribute the resulting work only under a license identical to
this one.
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o All other rights are reserved by the copyright holder.

o For any reuse or distribution, you must make clear to others the
license terms of the work.

@ Any of these conditions can be waived if you get permission from
the copyright holder.

@ Your fair dealing and other rights are in no way affected by the
above.

@ This is an informal, human-readable summary of the licence terms,
which has no force in its own right. The legal terms of the licence
are determined solely by the Legal Code (the full license).

16/16


http://creativecommons.org/licenses/by-nc-sa/3.0/legalcode

