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The manifest fit between organisms and their environment is a ma jor

o

% -the theory about the history of life
{ thatisnow generally accepted, the
*1. Darwinian theory of evolution by
Sral selection, is meant to explain
ifferent aspects of the appearance
living world: diversity and fitness.
are on the order of two million
s now living, and since at least
percent of the species that have
ived are now extinct, the most con-
vative guess would be that two billion
ies have made their appearance on
earth since the beginning of the
Bmbrian period 600 million years ago.
ere did they all come from? By the
Darwin published On the Origin of
in 1859 it was widely (if not uni-
lly) held that species had evolved
one another, but no plausible
anism for such evolution had been
posed. Darwin’s solution to the
blem was that small heritable varia-

e the basis of large differences be-
species. Different forms survive
produce at different rates depend-
n their environment, and such
ntial reproduction results in the
.change of a population over a peri-
ol time and the eventual replacement

£y may become distinct species.

e forms are more than simply mul-
t:and diverse, however. Organisms
¢markably well into the external
' in which they live. They have
[Phologies, physiologies and behav-

i

among individuals within a species |

by Richard C. Lewontin

iors that appear to have been carefully
and artfully designed to enable each or-
ganism to appropriate the world around
it for its own life. -

It was the marvelous fit of organisms
to the environment, much more than the
great diversity of forms, that was the
chief evidence of a Supreme Designer.
Darwin realized that if a naturalistic
theory of evolution was to be successful,
it would have to explain the apparent
perfection of organisms and not simply
their variation. At the very beginning of
the Origin of Species he wrote: “In con-
sidering the Origin of Species, it is quite
conceivable that a naturalist... might
come to the conclusion that each spe-
cies...had descended. like varieties,
from other species. Nevertheless, such a
conclusion, even if well founded, would
be unsatisfactory, until it could be
shown how the innumerable species in-
habiting this world have been modified.
so as to acquire that perfection of struc-
ture and coadaptation which most just-
ly excites our admiration.” Moreover,
Darwin knew that “organs of extreme
perfection and complication” were a
critical test case for his theory, and he
took them up in a section of the chap-
ter on “Difficulties of the Theory.” He
wrote: “To suppose that the eye, with all
its inimitable contrivances for adjusting
the focus to different distances, for ad-
mitting different amounts of light, and
for the correction of spherical and
chromatic aberration, could have been
formed by natural selection, seems, I
freely confess, absurd in the highest de-
gree.” '

RAPTATION is exemplified by “industrial melanism” in the peppered moth (Biston betu-
fatd) Air pollution kills the lichens that would normally colonize the bark of tree trunks, On
K, lichenless bark of an oak tree near Liverpool in England the melanic (black) form is
adapted: it is better camouflaged against predation by birds than the light, peppered
pe (top photograph on opposite page), which it largely replaced through natural selec-

AN industrial areas of England in the late 19th century, Now air quality is improving. On a

well adapted to Jow levels of pollution,
iddle), On the lichened bark of an oak
bottom), and in such areas it predomina

beech tree colonized by algae and the lichen Lecanora conizaeoides, which is itself par-
the two forms of the moth are equally conspic-
tree in rural Wales the wild type is almost in-
tes, The photographs were made by 7, A. Bish-
vthe University of Liverpool and Laurence M. Cook of the University of Manchester.

These “organs of extreme perfection”
were only the most extreme case of a
more general phenomenon: adaptation.
Darwin's theory of evolution by natural
selection was meant to solve both the
problem of the origin of diversity and
the problem of the origin of adaptation
at one stroke. Perfect organs were a dif-
ficulty of the theory not in that natural
selection could not account for them but
rather in that they were its most rigorous
test, since on the face of it they seemed
the best intuitive demonstration that a
divine artificer was at work.

The modern view of adaptation is that
the external world sets certain
“problems” that organisms need to
“solve,” and that evolution by means of
natural selection is the mechanism for
creating these solutions. Adaptation is
the process of evolutionary change by
which the organism provides a better
and better “solution” to the "problem,”
and the end result is the state of being
adapted. In the course of the evolution
of birds from reptiles there was a succes-
sive alteration of the bones, the muscles
and the skin of the forelimb to give rise
to a wing; an increase in the size of the
breastbone to provide an anchor for the
wing muscles; a general restructuring of
bones to make them very light but
strong, and the development of feathers
to provide both aerodynamic elements
and lightweight insulation. This whole-
sale reconstruction of areptile to make a
bird is considered a process of major
adaptation by which birds solved the
problem of flight. Yet there is no end to
adaptation. Having adapted to flight,
some birds reversed the process: the
penguins adapted to marine life by
changing their wings into flippers and
their feathers into a waterproof cover-
ing, thus solving the problem of aquatic
existence.

" The concept of adaptation implies a -“I¢
preexisting world that poses a problem P8¢
to which an adaptation is the solution. £°n€tiC
key is adapted to a lock by cutting af'es Will
filing it; an electrical appliance is ad-SSOurces

ed to a different voltage by a transf.





































