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The Panda’s Thumb: Design and
Optimality from Plato to Endo

Darwin and modern Darwinists such as Gould and Dawkins argue that the sub-optimality of
biological structures is evidence against their having been consciously designed. Creationists
and other design theorists often respond by arquing that biological structures are actually
optimal. These arquments have a certain weight, as doubt has been cast upon the sub-
optimality of the most popular Darwinist example, the panda’s pseudo-thumb. However,
conscious, and even divine, design is logically independent of optimality.

In fourth century BC Greece, the relationship between design and optimality was the opposite
of the usual one today, as Plato believed in designed sub-optimality, and Aristotle in non-
designed optimality. The tendency to confuse these issues can be traced back to Aristotle and
Galen. Darwinist (and anti-Darwinist) arguments have a long history, which is generally
disregarded, exemplifying the ignorant ahistoricality of much modern science.

he argument that the sub-optimality

of the natural world provides evidence

against it having been consciously
designed has a long pedigree,! and is closely
allied to the wider anti-theist argument
based on the problem of evil. One modern
incarnation of this argument, that the sub-
optimality of biological structures shows
that they were not consciously designed, is a
crucial component of Darwinism. This argu-
ment was central to the thought of Charles
Darwin,? and is perhaps even more so to
that of many modern evolutionary biologists,
particularly Stephen Gould.?

Anti-Darwinists often respond to the
Darwinist argument from sub-optimality by
disputing the sub-optimality of biological
structures. For example, they may argue that
many vestigial structures are functional*
that structures supposedly rendered sub-
optimal by their ancestry, such as the verte-
brate eye, are actually optimal,> and/or that
there is no such thing as nonfunctional
DNA.% These arguments may or may not
be valid, but they are beyond the scope of
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this article, the aim of which is to uncouple
design and optimality, which are frequently
linked in the debate between Darwinists and
design theorists. William Dembski has shown
that nondesign cannot be reliably deduced
from non-optimality,” but I go further than he
does, arguing that design and optimality are
logically independent, quite apart from his
suggestion of the possibility of non-apparent
optimality in circumstances in which opti-
malization is constrained. In addition, I
examine the historical relationship between
design and optimality, which has led to a
great deal of confusion.

Logical Independence of
Optimality and Design

The Possibility of Nondesigned
Optimality
One may reject design yet accept optimality.
A striking example is provided by the giant
panda’s pseudo-thumb. The panda’s hand
has six digits, but its pseudo-thumb, the only
opposable digit in a nonprimate, is consid-
ered to have evolved from the radial sesa-
moid bone in the wrist.? This organ was
Gould’s “favorite example” of imperfection
due to history.® He writes:

An engineer’s best solution is debarred

by history. The panda’s true thumb is

committed to another role, too special-

ized for a different function to become
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an opposable, manipulating digit. So the panda must
use parts on hand and settle for an enlarged wrist
bone and a somewhat clumsy, but quite workable,
solution. The sesamoid thumb wins no prize in an
engineers” derby. It is ... a contraption, not a lovely
contrivance.!0

Richard Dawkins, praising Gould’s essay, comments that
“evolution can be more strongly supported by evidence of
telling imperfections than by telling perfection.”!

Hideki Endo, et al., however, now have shown this
pseudo-thumb to be at least less sub-optimal than thought:

We suggest that the three functional units, and the
double-pincer-like apparatus of which they are made,
can be completely controlled only by the same mus-
cular system that is found in other bear species. ... the
hand of the giant panda has a much more refined
grasping mechanism than has been suggested in
previous morphological models.!2

This presents no difficulty for Darwinism. To take a
hypothetical extreme case, if every biological structure
were proven to be optimal, it would be possible to explain
this in Darwinian terms, as one would be able to argue
that structural optimization by convergent evolutionary
pathways has been followed through to completion. As
Darwinism is equally compatible with optimality and
sub-optimality, it is not valid to offer sub-optimality as
evidence for Darwinism.

The Possibility of Designed Sub-optimality
One can accept design yet reject optimality. The approach
one takes depends on the type of designer in which one
believes: nondivine designer(s) or God.

If one believes in an incompletely good, wise or power-
ful designer, sub-optimality presents little difficulty. This
applies to John Stuart Mill’s non-omnipotent “God,”13 the
gods of polytheistic religions, and the extraterrestrials of
Erich von Daniken and Francis Crick.15 Such a belief was
also a feature of the Manichaean and classical Zoroastrian
systems, with the former involving creation by an evil
deity in rebellion against a good one, and the latter a con-
flict between good and evil deities.

Jews, Christians, and Muslims believe in the absolute
goodness, wisdom, and power of God, and this doctrine,
theism, also sometimes has appeared in non-Abrahamic
intellectual milieux, such as Dvaita Vedanta. There are
four ways in which theists may tackle the problem of bio-
logical sub-optimality, none of which are especially ad hoc:

First, theistic thinkers have formulated various theod-
icies with respect to evil. As Paul Nelson has pointed out,'
some of these are equally applicable to sub-optimal biological
design. For example, Augustine of Hippo!” and Leibniz'8
argued that evil exists for a good purpose, and only appears
evil to humans because we lack God’s omniscience.
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Second, notwithstanding the popularity of theodicy, I
would argue that the main teaching to be drawn from the
Bible is that questioning of God’s motives is illegitimate.1?
This attitude is influential in most forms of Judaism and
Christianity, and is dominant in Calvinism? and Islam.
Clearly, if it is illegitimate to question why God permits
evil, it may be equally illegitimate to question why his
designs are sub-optimal.

As Darwinism is equally compatible with
optimality and sub-optimality, it is not
valid to offer sub-optimality as evidence
for Darwinism.

Third, it is possible that biological structures were
designed to be optimal, but have since degenerated. For
example, most creationists accept that some “vestigial”
structures, such as the sightless eyes of cave fish?! and
the wings of ostriches, are or may be the results of intra-
specific or intra-baraminic degeneration. The Christian
doctrine of the Fall lends itself to this type of explanation,
although the explanation could exist without this doctrine.

Fourth, one could postulate an almost unlimited range
of reasons why God might have created sub-optimal struc-
tures. Three such reasons sometimes are, or have been,
accepted. They are:

1. One interpretation of the Fall is that a wide range of fea-
tures of the biological world are the results of human sin.
The same people often believe in this as believe in the de-
generate nature of sub-optimality, but it is actually a differ-
ent belief, as it means that not only have structures deterio-
rated, but that new structures have been formed, and/or
the structure and/ or behavior of organisms has been dras-
tically changed, post-creation, by either God or the Devil.
One outcome of this change is sometimes seen as being the
existence of carnivores,??2 and noxious or troublesome ani-
mals? and plants,* and another as being the leglessness of
snakes.? Biblical interpretations of this type are currently
accepted by many fundamentalist evangelicals and by
groups such as the Jehovah’s Witnesses, and they were his-
torically taught by such Catholic theologians as Peter the
Lombard, Bonaventure, and Alexander of Hales.2¢ If one
accepts this doctrine, sub-optimal design is not merely
compatible with, but deducible from, Christianity.

2. Sub-optimal structures may have been designed in
preparation for future use in a more advanced organism.
This is accepted by some believers in guided evolution.

3. Sub-optimal structures may have been designed for
future use in degenerate organisms, as taught by Plato.
He wrote:
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For our creators well knew that women
and other animals would some day be
framed out of men, and they further
knew that many animals would
require the use of nails for many
purposes; wherefore they fashioned
in men at their first creation the
rudiments of nails.?”

Historical Relationship
Between the Issues of
Optimality and Design
Aristotle repeatedly asserted the functional
optimality of biological structures, stating that
nature (physis) makes nothing superfluous,?
never fails,?” omits nothing necessary,® and
always produces the best possible work-
manship.’® This was a reaction against
Plato’s doctrine of sub-optimality.32 How-
ever, Plato believed in the conscious design
of biological structures,® whereas Aristotle
did not. Therefore, in fourth century BC
Greece, the orientation of the optimality ver-
sus non-optimality and design versus non-
design debates was the opposite of today,
with Plato arguing for designed sub-
optimality, and Aristotle arguing for non-
designed optimality.

Aristotle’s belief in biological optimality
was developed further by Galen:

Come now, let us investigate this very
important part of man’s body [the
hand], examining it to determine not
simply whether it is useful or whether
it is suitable for an intelligent animal,
but whether it is in every respect so
constituted that it would not have been
better had it been made differently.3

Galen repeated this argument numerous
times, with the eye being perhaps his favorite
example.® He was particularly dismissive of
Plato, and saw himself as providing explana-
tions where Aristotle’s were unsatisfactory.30
Furthermore, unlike Aristotle, he allowed no
exceptions to the rule of optimality.

Aristotle and Galen were the canonical
authorities in zoology and medicine, respec-
tively, in Europe from about 1250 until about
1700. Therefore, the assumption of biological
optimality was included uncritically as part
of the argument that the complexity of bio-
logical structures provides evidence for the-
ism (the argument from biological design),

when this was formulated by late-seven-
teenth-century English thinkers such as John
Wilkins®” and John Ray.?® This was the first
time since Roman times that any form of the
argument from biological design had been
formulated in the West, and it was probably
the first time ever for the formulation of the
fully theistic version. The assumption of bio-
logical optimality then remained an impor-
tant component of the argument from
biological design, and was defended in
its most famous version, that formulated
by William Paley.?° Therefore, when Darwin
and his followers rejected Paley’s argument
from biological design, they also rejected
the logically unrelated doctrine of biological
optimality. Anti-Darwinists have now fol-
lowed suit in defending this irrelevant doc-
trine. Both sides in the creation versus
evolution dispute appear to be formulating
invalid arguments.

In this context, it is illuminating to look
at the reaction to Endo’s work in the three
years since its publication. By Internet
search, I found four articles in which crea-
tionists gleefully seized upon Endo’s find-
ings,% but none that offered a Darwinian
perspective, suggesting that many Darwin-
ists are genuinely embarrassed by these
findings. However, the two sides are equally
mistaken, and the arguable optimality of the
panda’s thumb offers no more evidence for
conscious design than its sub-optimality did
for Darwinism.

Three Possible Objections
to the Above Argument
about the Historical
Relationship

1. Aristotle did not invariably ascribe optimality
to biological structures.

Aristotle considered flatfish, molluscs, bats
and seals to be sub-optimal.#! This aspect of
his thought is best seen as an inconsistency
in, rather than a crucial component of, his
thought, and was perhaps a hangover from
his Platonist past. Significantly, none of his
examples of sub-optimality were in humans.

Almost incomprehensibly, Aristotle ex-
plained apparent sub-optimality in terms of
deviation from, rather than poor design by,
nature. For example, he stated that flatfish
have “twisted” heads because “they have

Perspectives on Science and Christian Faith



Richard Thornhill

their natural shape distorted.”#> Incidentally, this is
Dawkins’ favorite example, too.#3 Aristotle also described
molluscs as “mutilated,” and moving “in a manner con-
trary to nature.”

2. Plato was not a theist.

Plato believed in a personal creator (demiourgos) of the uni-
verse.®> Yet in at least some phases of his thought, this
creator was a non-ultimate being,* and, furthermore, he
also considered biological design to have involved subor-
dinate gods.#” That he was not a true theist is irrelevant to
his belief in biological design.

3. Aristotle held quasi-theistic and teleological beliefs.

Aristotle seems to have held theistic or quasi-theistic
beliefs.*® However, he did not believe that God affects the
sublunary realm. Therefore, his theism or quasi-theism
did not imply biological design.+

One could accept that Aristotle did not believe in con-
scious design by God (or a demiourgos-like quasi-God), yet
still argue that he considered biological structures to have
purposes, and therefore must have believed that they were
consciously designed, perhaps by a minor deity. Although
he discussed biological structures” purposes almost con-
tinuously in most of his zoological writings,® and
occasionally in his other works,”! he, however, does not
seem to have been referring to conscious purpose.52 Indeed,
at points, he seems to have contrasted nature’s purpose
with that of a conscious agent. He wrote:

Now surely as in intelligent action, so in nature ... It
is absurd to suppose that purpose is not present
because we do not observe the agent deliberating. ...
If the ship-building art were in the wood, it would
produce the same results by nature.>

For just as human creations are the products of art, so
living objects are manifestly the products of an analo-
gous cause or principle, not external but internal,
derived like the hot and cold from the environing
universe.>*

In his cosmological and philosophical writings, the first
cause or final end is probably God or a quasi-God. Yet in
his biology, it seems simply to be heredity. He wrote:

For any living thing ... the most natural act is the pro-
duction of another like itself ... That is the goal
towards which all things strive, that for the sake
of which they do whatsoever their nature renders
possible.>5

Whenever there is plainly some final end, to which a
motion tends should nothing stand in the way, we
always say such final end is the aim or purpose of the
motion; and from this it is evident that there must be
a something or other really existing, corresponding
to what we call by the name of Nature. For a given
germ does not give rise to any chance living being,
nor spring from any chance one; but each germ
springs from a definite parent and gives rise to a defi-
nite progeny.>
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Aristotle’s thought is rather confused, and the works of
Gotthelf,5” Balme,5® and Cooper® must be referred to for
detailed analysis. However, one is probably not going too
far wrong in suggesting that by “Nature” Aristotle meant
the principle of heredity. It must be remembered that many
contemporary thinkers, such as Empedocles, played down
the importance of heredity in favor of the intra-uterine
environment,® and Aristotle was emphasizing his dis-
agreement with these thinkers rather than with believers
in conscious biological design.

Sub-optimality, in itself, provides little
evidence for Darwinism or against the
conscious design of biological structures.
Equally, optimality provides little evi-
dence for conscious design.

Finally, one could acknowledge that Aristotle confused
the issues of heredity and conscious design, yet still insist
that he believed in the conscious design of biological struc-
tures. Dawkins, for example, would probably assume that,
as Aristotle did not know about evolution, he had no
choice but to believe in conscious design.t! However, this
is mere parochial modernism, because two other explana-
tions for biological origins were available to Aristotle.
They were:

1. He accepted the spontaneous generation of plants,
invertebrates, and fishes,®2 and did not rule out this possi-
bility with respect to humans and large quadrupeds.6?

2. He believed in the infinite age of the world.®*

Aristotle was, therefore, perfectly free to reject both con-
scious design and the proto-Darwinist ideas, derived from
Empedocles,® with which he, at times, did toy.6

Conclusions and Observations
Sub-optimality, in itself, provides little evidence for
Darwinism or against the conscious design of biological
structures. Equally, optimality provides little evidence for
conscious design.

It is often argued that the complexity of biological
structures is evidence for divine design. This argument is
weak, because, even if a biological structure could be
indisputably shown to have been consciously designed, it
would be possible to argue that its designer was an extra-
terrestrial, for example. Even the argument that biological
complexity is evidence for design by an unspecified con-
scious (not necessarily divine) designer®” is not very
strong.®® However, regardless of its weakness, the argu-
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ment from complexity to either divine or
merely conscious design is logically inde-
pendent of the argument from optimality, as
sub-optimal structures may be just as com-
plex as optimal ones.

In addition to the above central conclu-
sions, two observations that I find telling
may be made. They are:

1. Scientists should pay more attention to
the long shadows cast by history. Darwinists
routinely explain the imperfections in bio-
logical structures in terms of their evolution-
ary histories, and argue that “evolution can
be ... strongly supported by evidence of tell-
ing imperfections.”® This is deeply ironic, as
the imperfections in this argument are them-
selves best explained in terms of its history.
Postmodernists would pounce on this as
an example of the self-referential nature of
science.

2. The six Japanese scientists who studied
pandas at Ueno Zoo, and thus contributed
facts rather than speculation to the debate,
are from a culture that has been little influ-
enced by theism, and hardly at all by
Aristotle or the argument from biological
design. One wonders whether, as evolution-
ists, they would have been more constrained
in their work had they been from a culture in
a state of angry reaction against Christianity.

&
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