William Paley, Natural Theology (1805)
Chapter I. State of the Argument (extract)
IN crossing a heath, suppose I pitched my foot against a stone, and were asked how the stone
came to be there; I might possibly answer, that, for any thing I knew to the contrary, it had
lain there for ever: nor would it perhaps be very easy to show the absurdity of this answer.
But suppose I had found a watch upon the ground, and it should be inquired how the watch
happened to be in that place; I should hardly think of the answer which I had before given,
that, for any thing I knew, the watch might have always been there. Yet why should not this
answer serve for the watch as well as for the stone? why is it not as admissible in the second
case, as in the first? For this reason, and for no other, viz.1 that, when we come to inspect the
watch, we perceive (what we could not discover in the stone) that its several parts are framed
and put together for a purpose, e.g. that they are so formed and adjusted as to produce
motion, and that motion so regulated as to point out the hour of the day; that, if the
different parts had been differently shaped from what they are, of a different size from what
they are, or placed after any other manner, or in any other order, than that in which they are
placed, either no motion at all would have been carried on in the machine, or none which
would have answered the use that is now served by it. To reckon up a few of the plainest of
these parts, and of their offices, all tending to one result:— We see a cylindrical box
containing a coiled elastic spring, which, by its endeavour to relax itself, turns round the box.
We next observe a flexible chain (artificially wrought for the sake of flexure), communicating
the action of the spring from the box to the fusee.2 We then find a series of wheels, the teeth
of which catch in, and apply to, each other, conducting the motion from the fusee to the
balance, and from the balance to the pointer; and at the same time, by the size and shape of
those wheels, so regulating that motion, as to terminate in causing an index3, by an equable
and measured progression, to pass over a given space in a given time. We take notice that
the wheels are made of brass in order to keep them from rust; the springs of steel, no other
metal being so elastic; that over the face of the watch there is placed a glass, a material
employed in no other part of the work, but in the room of which, if there had been any
other than a transparent substance, the hour could not be seen without opening the case.
This mechanism being observed (it requires indeed an examination of the instrument, and
perhaps some previous knowledge of the subject, to perceive and understand it; but being
once, as we have said, observed and understood), the inference, we think, is inevitable, that
the watch must have had a maker: that there must have existed, at some time, and at some
place or other, an artificer or artificers who formed it for the purpose which we find it
actually to answer; who comprehended its construction, and designed its use.
I. Nor would it, I apprehend, weaken the conclusion, that we had never seen a watch made;
that we had never known an artist capable of making one; that we were altogether incapable
of executing such a piece of workmanship ourselves, or of understanding in what manner it
was performed; all this being no more than what is true of some exquisite remains of ancient
viz. is short for the Latin videlicet, meaning more or less “that is to say”.
A fusee is a cone-shaped pulley; it keeps the watch running at the same rate regardless of how much it has been
wound.
3 Here, index means the pointer at the end of one of the watch’s hands.
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art, of some lost arts, and, to the generality of mankind, of the more curious productions of
modern manufacture. Does one man in a million know how oval frames are turned?4
Ignorance of this kind exalts our opinion of the unseen and unknown artist’s skill, if he be
unseen and unknown, but raises no doubt in our minds of the existence and agency of such
an artist, at some former time, and in some place or other. Nor can I perceive that it varies at
all the inference, whether the question arise concerning a human agent, or concerning an
agent of a different species, or an agent possessing, in some respects, a different nature.
II. Neither, secondly, would it invalidate our conclusion, that the watch sometimes went
wrong, or that it seldom went exactly right. The purpose of the machinery, the design, and
the designer, might be evident, and in the case supposed would be evident, in whatever way
we accounted for the irregularity of the movement, or whether we could account for it or
not. It is not necessary that a machine be perfect, in order to show with what design it was
made: still less necessary, where the only question is, whether it were made with any design
at all.
III. Nor, thirdly, would it bring any uncertainty into the argument, if there were a few parts
of the watch, concerning which we could not discover, or had not yet discovered, in what
manner they conduced to the general effect; or even some parts, concerning which we could
not ascertain, whether they conduced to that effect in any manner whatever. For, as to the
first branch of the case; if by the loss, or disorder, or decay of the parts in question, the
movement of the watch were found in fact to be stopped, or disturbed, or retarded, no
doubt would remain in our minds as to the utility or intention of these parts, although we
should be unable to investigate the manner according to which, or the connexion by which,
the ultimate effect depended upon their action or assistance; and the more complex is the
machine, the more likely is this obscurity to arise. Then, as to the second thing supposed,
namely, that there were parts which might be spared, without prejudice to the movement of
the watch, and that we had proved this by experiment,--these superfluous parts, even if we
were completely assured that they were such, would not vacate the reasoning which we had
instituted concerning other parts. The indication of contrivance remained, with respect to
them, nearly as it was before.
Chapter III: Application of the Argument (extract)
. . . every indication of contrivance, every manifestation of design, which existed in the
watch, exists in the works of nature; with the difference, on the side of nature, of being
greater and more, and that in a degree which exceeds all computation. I mean that the
contrivances of nature surpass the contrivances of art, in the complexity, subtility, and
curiosity of the mechanism; and still more, if possible, do they go beyond them in number
and variety; yet, in a multitude of cases, are not less evidently mechanical, not less evidently
contrivances, not less evidently accommodated to their end, or suited to their office, than are
the most perfect productions of human ingenuity.

Paley is referring to making oval picture-frames, and other oval shapes, by turning wood on a lathe (i.e.
spinning the wood rapidly while using a sharp blade to shape it). Making circular objects (bowls, dishes, etc.) on
a lathe is straightforward, but making ovals on a lathe requires a specially designed lathe.
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I know no better method of introducing so large a subject, than that of comparing a single
thing with a single thing; an eye, for example, with a telescope. As far as the examination of
the instrument goes, there is precisely the same proof that the eye was made for vision, as
there is that the telescope was made for assisting it. They are made upon the same principles;
both being adjusted to the laws by which the transmission and refraction of rays of light are
regulated. I speak not of the origin of the laws themselves; but such laws being fixed, the
construction, in both cases, is adapted to them. For instance; these laws require, in order to
produce the same effect, that the rays of light, in passing from water into the eye, should be
refracted by a more convex surface, than when it passes out of air into the eye. Accordingly
we find that the eye of a fish, in that part of it called the crystalline lens, is much rounder
than the eye of terrestrial animals. What plainer manifestation of design can there be than
this difference? What could a mathematical-instrument-maker have done more, to show his
knowledge of his principle, his application of that knowledge, his suiting of his means to his
end; I will not say to display the compass or excellence of his skill and art, for in these all
comparison is indecorous, but to testify counsel, choice, consideration, purpose?
To some it may appear a difference sufficient to destroy all similitude between the eye and
the telescope, that the one is a perceiving organ, the other an unperceiving instrument. The
fact is, that they are both instruments. And, as to the mechanism, at least as to mechanism
being employed, and even as to the kind of it, this circumstance varies not the analogy at all.
For observe, what the constitution of the eye is. It is necessary, in order to produce distinct
vision, that an image or picture of the object be formed at the bottom of the eye. Whence
this necessity arises, or how the picture is connected with the sensation, or contributes to it,
it may be difficult, nay we will confess, if you please, impossible for us to search out. But the
present question is not concerned in the inquiry. It may be true, that, in this, and in other
instances, we trace mechanical contrivance a certain way; and that then we come to
something which is not mechanical, or which is inscrutable. But this affects not the certainty
of our investigation, as far as we have gone. The difference between an animal and an
automatic statue, consists in this,—that, in the animal, we trace the mechanism to a certain
point, and then we are stopped; either the mechanism becoming too subtile for our
discerment, or something else beside the known laws of mechanism taking place; whereas, in
the automaton, for the comparatively few motions of which it is capable, we trace the
mechanism throughout. But, up to the limit, the reasoning is as clear and certain in the one
case, as in the other. In the example before us, it is a matter of certainty, because it is a
matter which experience and observation demonstrate, that the formation of an image at the
bottom of the eye is necessary to perfect vision. The image itself can be shown. Whatever
affects the distinctness of the image, affects the distinctness of the vision. The formation
then of such an image being necessary (no matter how) to the sense of sight, and to the
exercise of that sense, the apparatus by which it is formed is constructed and put together,
not only with infinitely more art, but upon the self-same principles of art, as in the telescope
or the camera obscura. The perception arising from the image may be laid out of the
question; for the production of the image, these are instruments of the same kind. The end is
the same; the means are the same. The purpose in both is alike; the contrivance for
accomplishing that purpose is in both alike. The lenses of the telescope, and the humours of
the eye, bear a complete resemblance to one another, in their figure, their position, and in
their power over the rays of light, viz. in bringing each pencil to a point at the right distance
from the lens; namely, in the eye, at the exact place where the membrane is spread to receive

it. How is it possible, under circumstances of such close affinity, and under the operation of
equal evidence, to exclude contrivance from the one; yet to acknowledge the proof of
contrivance having been employed, as the plainest and clearest of all propositions, in the
other?
The resemblance between the two cases is still more accurate, and obtains in more points
than we have yet represented, or than we are, on the first view of the subject, aware of. In
dioptric telescopes, there is an imperfection of this nature. Pencils of light, in passing
through glass lenses, are separated into different colours, thereby tinging the object,
especially the edges of it, as if it were viewed through a prism. To correct this inconvenience,
had been long a desideratum5 in the art. At last it came into the mind of a sagacious optician,
to inquire how this matter was managed in the eye; in which, there was exactly the same
difficulty to contend with, as in the telescope. His observation taught him, that, in the eye,
the evil was cured by combining lenses composed of different substances, i.e. of substances
which possessed different refracting powers. Our artist borrowed thence his hint; and
produced a correction of the defect by imitating, in glasses made from different materials,
the effects of the different humours through which the rays of light pass before they reach
the bottom of the eye. Could this be in the eye without purpose, which suggested to the
optician the only effectual means of attaining that purpose?
But further; there are other points, not so much perhaps of strict resemblance between the
two, as of superiority of the eye over the telescope; yet of a superiority which, being founded
in the laws that regulate both, may furnish topics of fair and just comparison. Two things
were wanted to the eye, which were not wanted (at least in the same degree), to the
telescope; and these were, the adaptation of the organ, first, to different degrees of light; and,
secondly, to the vast diversity of distance at which objects are viewed by the naked eye, viz.
from a few inches to as many miles. These difficulties present not themselves to the maker
of the telescope. He wants all the light he can get; and he never directs his instrument to
objects near at hand. In the eye, both these cases were to be provided for; and for the
purpose of providing for them, a subtile and appropriate mechanism is introduced:
I. In order to exclude excess of light, when it is excessive, and to render objects visible under
obscurer degrees of it, when no more can be had, the hole or aperture in the eye, through
which the light enters, is so formed, as to contract or dilate itself for the purpose of
admitting a greater or less number of rays at the same time. The chamber of the eye is a
camera obscura, which when the light is too small, can enlarge its opening; when too strong,
can again contract it; and that without any other assistance than that of its own exquisite
machinery. It is further also, in the human subject, to be observed, that this hole in the eye,
which we call the pupil, under all its different dimensions, retains its exact circular shape.
This is a structure extremely artificial. Let an artist only try to execute the same; he will find
that his threads and strings must be disposed with great consideration and contrivance, to
make a circle, which shall continually change its diameter, yet preserve its form. This is done
in the eye by an application of fibres, i.e. of strings, similar, in their position and action, to
what an artist would and must employ, if he had the same piece of workmanship to perform.
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II. The second difficulty which has been stated, was the suiting of the same organ to the
perception of objects that lie near at hand, within a few inches, we will suppose, of the eye,
and of objects which are placed at a considerable distance from it, that, for example of as
many furlongs6 (I speak in both cases of the distance at which distinct vision can be
exercised). Now this, according to the principles of optics, that is, according to the laws by
which the transmission of light is regulated (and these laws are fixed), could not be done
without the organ itself undergoing an alteration, and receiving an adjustment, that might
correspond with the exigency of the case, that is to say, with the different inclination to one
another under which the rays of light reached it. Rays issuing from points placed at a small
distance from the eye, and which consequently must enter the eye in a spreading or diverging
order, cannot, by the same optical instrument in the same state, be brought to a point, i.e. be
made to form an image, in the same place with rays proceeding from objects situated at a
much greater distance, and which rays arrive at the eye in directions nearly (and physically
speaking) parallel. It requires a rounder lens to do it. The point of concourse behind the lens
must fall critically upon the retina, or the vision is confused; yet, other things remaining the
same, this point, by the immutable properties of light, is carried further back when the rays
proceed from a near object, than when they are sent from one that is remote. A person who
was using an optical instrument, would manage this matter by changing, as the occasion
required, his lens or his telescope; or by adjusting the distance of his glasses with his hand or
his screw: but how is it to be managed in the eye? What the alteration was, or in what part of
the eye it took place, or by what means it was effected (for if the known laws which govern
the refraction of light be maintained, some alteration in the state of the organ there must be),
had long formed a subject of inquiry and conjecture. The change, though sufficient for the
purpose, is so minute as to elude ordinary observation. Some very late discoveries, deduced
from a laborious and most accurate inspection of the structure and operation of the organ,
seem at length to have ascertained the mechanical alteration which the parts of the eye
undergo. It is found, that by the action of certain muscles, called the straight muscles, and
which action is the most advantageous that could be imagined for the purpose,—it is found,
I say, that, whenever the eye is directed to a near object, three changes are produced in it at
the same time, all severally contributing to the adjustment required. The cornea, or
outermost coat of the eye, is rendered more round and prominent; the crystalline lens
underneath is pushed forward; and the axis of vision, as the depth of the eye is called, is
elongated. These changes in the eye vary its power over the rays of light in such a manner
and degree as to produce exactly the effect which is wanted, viz. the formation of an image
upon the retina, whether the rays come to the eye in a state of divergency, which is the case
when the object is near to the eye, or come parallel to one another, which is the case when
the object is placed at a distance. Can any thing be more decisive of contrivance than this is?
The most secret laws of optics must have been known to the author of a structure endowed
with such a capacity of change. It is as though an optician, when he had a nearer object to
view, should rectify his instrument by putting in another glass, at the same time drawing out
also his tube to a different length.
Observe a new-born child first lifting up its eyelids. What does the opening of the curtain
discover? The anterior part of two pellucid globes, which, when they come to be examined,
are found to be constructed upon strict optical principles; the self-same principles upon
which we ourselves construct optical instruments. We find them perfect for the purpose of
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forming an image by refraction; composed of parts executing different offices: one part
having fulfilled its office upon the pencil of light, delivering it over to the action of another
part; that to a third, and so onward: the progressive action depending for its success upon
the nicest7 and minutest adjustment of the parts concerned; yet, these parts so in fact
adjusted, as to produce, not by a simple action or effect, but by a combination of actions and
effects, the result which is ultimately wanted. And forasmuch as this organ would have to
operate under different circumstances, with strong degrees of light, and with weak degrees,
upon near objects, and upon remote ones, and these differences demanded, according to the
laws by which the transmission of light is regulated, a corresponding diversity of structure;
that the aperture, for example, through which the light passes, should be larger or less; the
lenses rounder or flatter, or that their distance from the tablet, upon which the picture is
delineated, should be shortened or lengthened: this, I say, being the case and the difficulty, to
which the eye was to be adapted, we find its several parts capable of being occasionally
changed, and a most artificial apparatus provided to produce that change. This is far beyond
the common regulator of a watch, which requires the touch of a foreign hand to set it: but it
is not altogether unlike Harrison’s8 contrivance for making a watch regulate itself, by
inserting within it a machinery, which, by the artful use of the different expansion of metals,
preserves the equability of the motion under all the various temperatures of heat and cold in
which the instrument may happen to be placed. The ingenuity of this last contrivance has
been justly praised. Shall, therefore, a structure which differs from it, chiefly by surpassing it,
be accounted no contrivance at all? or, if it be a contrivance, that it is without a contriver!
But this, though much, is not the whole; by different species of animals the faculty we are
describing is possessed, in degrees suited to the different range of vision which their mode
of life, and of procuring their food, requires. Birds, for instance, in general, procure their
food by means of their beak; and, the distance between the eye and the point of the beak
being small, it becomes necessary that they should have the power of seeing very near
objects distinctly. On the other hand, from being often elevated much above the ground,
living in air, and moving through it with great velocity, they require, for their safety, as well
as for assisting them in descrying their prey, a power of seeing at a great distance; a power of
which, in birds of rapine9, surprising examples are given. The fact accordingly is, that two
peculiarities are found in the eyes of birds, both tending to facilitate the change upon which
the adjustment of the eye to different distances depends. The one is a bony, yet, in most
species, a flexible rim or hoop, surrounding the broadest part of the eye; which, confining
the action of the muscles to that part, increases the effect of their lateral pressure upon the
orb, by which pressure its axis is elongated for the purpose of looking at very near objects.
The other is an additional muscle, called the marsupium, to draw, on occasion, the crystalline
lens back, and to fit the same eye for the viewing of very distant objects. By these means, the
eyes of birds can pass from one extreme to another of their scale of adjustment, with more
ease and readiness than the eyes of other animals.

The word nice here has the now-obsolete meaning of “requiring great precision and skill”
John Harrison (1693-1776), a British clockmaker, invented the bimetallic strip, a strip of two metals welded
together, each with a different coefficient of thermal expansion. Such a strip flexes with changes in
temperature. Harrison used this property to invent an extremely accurate watch that was not affected by
temperature changes.
9 birds of rapine = birds of prey
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The eyes of fishes also, compared with those of terrestrial animals, exhibit certain distinctions
of structure, adapted to their state and element. We have already observed upon the figure of
the crystalline compensating by its roundness the density of the medium through which their
light passes. To which we have to add, that the eyes of fish, in their natural and indolent
state, appear to be adjusted to near objects, in this respect differing from the human eye, as
well as those of quadrupeds and birds. The ordinary shape of the fish’s eye being in a much
higher degree convex than that of land-animals, a corresponding difference attends its
muscular conformation, viz. that it is throughout calculated for flattening the eye.
The iris also in the eyes of fish does not admit of contraction. This is a great difference, of
which the probable reason is, that the diminished light in water is never too strong for the
retina.
In the eel, which has to work its head through sand and gravel, the roughest and harshest
substances, there is placed before the eye, and at some distance from it, a transparent, horny,
convex case or covering, which, without obstructing the sight, defends the organ. To such an
animal, could any thing be more wanted, or more useful?
Thus, in comparing the eyes of different kinds of animals, we see, in their resemblances and
distinctions, one general plan laid down, and that plan varied with the varying exigences to
which it is to be applied.
...
One question may possibly have dwelt in the reader's mind during the perusal of these
observations, namely, Why should not the Deity have given to the animal the faculty of
vision at once? Why this circuitous perception; the ministry of so many means; an element
provided for the purpose; reflected from opaque substances, refracted through transparent
ones; and both according to precise laws; then, a complex organ, an intricate and artificial
apparatus, in order, by the operation of this element, and in conformity with the restrictions
of these laws, to produce an image upon a membrane communicating with the brain?
Wherefore all this? Why make the difficulty in order to surmount it? If to perceive objects by
some other mode than that of touch, or objects which lay out of the reach of that sense,
were the thing proposed; could not a simple volition of the Creator have communicated the
capacity? Why resort to contrivance, where power is omnipotent? Contrivance, by its very
definition and nature, is the refuge of imperfection. To have recourse to expedients, implies
difficulty, impediment, restraint, defect of power. This question belongs to the other senses,
as well as to sight; to the general functions of animal life, as nutrition, secretion, respiration;
to the œconomy of vegetables; and indeed to almost all the operations of nature. The
question, therefore, is of very wide extent; and amongst other answers which may be given
to it; beside reasons of which probably we are ignorant, one answer is this: It is only by the
display of contrivance, that the existence, the agency, the wisdom of the Deity, could be
testified to his rational creatures. This is the scale by which we ascend to all the knowledge
of our Creator which we possess, so far as it depends upon the phænomena, or the works of
nature. Take away this, and you take away from us every subject of observation, and ground
of reasoning; I mean as our rational faculties are formed at present. Whatever is done, God
could have done without the intervention of instruments or means: but it is in the
construction of instruments, in the choice and adaptation of means, that a creative

intelligence is seen. It is this which constitutes the order and beauty of the universe. God,
therefore, has been pleased to prescribe limits to his own power, and to work his end within
those limits. The general laws of matter have perhaps the nature of these limits; its inertia, its
re-action; the laws which govern the communication of motion, the refraction and reflection
of light, the constitution of fluids non-elastic and elastic, the transmission of sound through
the latter; the laws of magnetism, of electricity; and probably others, yet undiscovered. These
are general laws; and when a particular purpose is to be effected, it is not by making a new
law, nor by the suspension of the old ones, nor by making them wind, and bend, and yield to
the occasion (for nature with great steadiness adheres to and supports them); but it is, as we
have seen in the eye, by the interposition of an apparatus, corresponding with these laws,
and suited to the exigency which results from them, that the purpose is at length attained. As
we have said, therefore, God prescribes limits to his power, that he may let in the exercise,
and thereby exhibit demonstrations of his wisdom. For then, i.e. such laws and limitations
being laid down, it is as though one Being should have fixed certain rules; and, if we may so
speak, provided certain materials; and, afterwards, have committed to another Being, out of
these materials, and in subordination to these rules, the task of drawing forth a creation: a
supposition which evidently leaves room, and induces indeed a necessity for contrivance.
Nay, there may be many such agents, and many ranks of these. We do not advance this as a
doctrine either of philosophy or of religion; but we say that the subject may safely be
represented under this view, because the Deity, acting himself by general laws, will have the
same consequences upon our reasoning, as if he had prescribed these laws to another. It has
been said, that the problem of creation was, “attraction and matter being given, to make a
world out of them”: and, as above explained, this statement perhaps does not convey a false
idea.

Chapter XII: Comparative Anatomy (extract)
In comparing the bones of different animals, we are struck, in the bones of birds, with a
propriety, which could only proceed from the wisdom of an intelligent and designing Creator.
In the bones of an animal which is to fly, the two qualities required are strength and
lightness. Wherein, therefore, do the bones of birds (I speak of the cylindrical bones) differ,
in these respects, from the bones of quadrupeds? In three properties: first, their cavities are
much larger in proportion to the weight of the bone, than in those of quadrupeds; secondly,
these cavities are empty; thirdly, the shell is of a firmer texture, than is the substance of other
bones. It is easy to observe these particulars, even in picking the wing or leg of a chicken.
Now, the weight being the same, the diameter, it is evident, will be greater in a hollow bone
than in a solid one, and with the diameter, as every mathematician can prove, is increased,
cœteris paribus,10 the strength of the cylinder, or its resistance to breaking. In a word, a bone of
the same weight would not have been so strong in any other form; and to have made it heavier,
would have incommoded the animal’s flight. Yet this form could not be acquired by use, or
the bone become hollow and tubular by exercise. What appetency11 could excavate a bone?
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appetency = a desire, a craving, a wish

Chapter XXII: Of the Personality of the Deity (extract)
CONTRIVANCE, if established, appears to me to prove every thing which we wish to
prove. Amongst other things, it proves the personality of the Deity, as distinguished from
what is sometimes called nature, sometimes called a principle: which terms, in the mouths of
those who use them philosophically, seem to be intended, to admit and to express an
efficacy, but to exclude and to deny a personal agent. Now that which can contrive, which
can design, must be a person. These capacities constitute personality, for they imply
consciousness and thought. They require that which can perceive an end or purpose; as well
as the power of providing means, and of directing them to their end. They require a centre in
which perceptions unite, and from which volitions flow; which is mind. The acts of a mind
prove the existence of a mind: and in whatever a mind resides, is a person. The seat of
intellect is a person. We have no authority to limit the properties of mind to any particular
corporeal form, or to any particular circumscription of space. These properties subsist, in
created nature, under a great variety of sensible forms. Also every animated being has its
sensorium, that is, a certain portion of space, within which perception and volition are exerted.
This sphere may be enlarged to an indefinite extent; may comprehend the universe; and,
being so imagined, may serve to furnish us with as good a notion, as we are capable of
forming, of the immensity of the Divine Nature, i.e. of a Being, infinite, as well in essence as in
power; yet nevertheless a person.
...
Another system, which has lately been brought forward, and with much ingenuity, is that of
appetencies. The principle, and the short account, of the theory, is this: Pieces of soft, ductile
matter, being endued with propensities or appetencies for particular actions, would, by
continual endeavours, carried on through a long series of generations, work themselves
gradually into suitable forms: and, at length, acquire, though perhaps by obscure and almost
imperceptible improvements, an organization fitted to the action which their respective
propensities led them to exert. A piece of animated matter, for example, that was endued
with a propensity to fly, though ever so shapeless, though no other we will suppose than a
round ball, to begin with, would, in a course of ages, if not in a million of years, perhaps in a
hundred millions of years (for our theorists, having eternity to dispose of, are never sparing
in time), acquire wings. The same tendency to loco-motion in an aquatic animal, or rather in
an animated lump which might happen to be surrounded by water, would end in the
production of fins: in a living substance, confined to the solid earth, would put out legs and
feet; or, if it took a different turn, would break the body into ringlets, and conclude by
crawlingupon the ground.
Although I have introduced the mention of this theory into this place, I am unwilling to give
to it the name of an atheistic scheme, for two reasons; first, because, so far as I am able to
understand it, the original propensities and the numberless varieties of them (so different, in
this respect, from the laws of mechanical nature, which are few and simple), are, in the plan
itself, attributed to the ordination and appointment of an intelligent and designing Creator:
secondly, because, likewise, that large postulatum, which is all along assumed and
presupposed, the faculty in living bodies of producing other bodies organized like
themselves, seems to be referred to the same cause; at least is not attempted to be accounted
for by any other. In one important respect, however, the theory before us coincides with

atheistic systems, viz. in that, in the formation of plants and animals, in the structure and use
of their parts, it does away with final causes.12 Instead of the parts of a plant or animal, or the
particular structure of the parts, having been intended for the action or the use to which we
see them applied, according to this theory, they have themselves grown out of that action,
sprung from that use. The theory therefore dispenses with that which we insist upon, the
necessity, in each particular case, of an intelligent, designing mind, for the contriving and
determining of the forms which organized bodies bear. Give our philosopher these
appetencies; give him a portion of living irritable matter (a nerve, or the clipping of a nerve),
to work upon; give also to his incipient or progressive forms, the power, in every stage of
their alteration, of propagating their like; and, if he is to be believed, he could replenish the
world with all the vegetable and animal productions which we at present see in it.
The scheme under consideration is open to the same objection with other conjectures of a
similar tendency, viz. a total defect of evidence. No changes, like those which the theory
requires, have ever been observed. All the changes in Ovid’s Metamorphoses13 might have
been effected by these appetencies, if the theory were true: yet not an example, nor the
pretence of an example, is offered of a single change being known to have taken place. Nor
is the order of generation obedient to the principle upon which this theory is built. The
mammæ14 of the male have not vanished by inusitation15; nec curtorum, per multa sœcula,
Judœorum propagini deest prœputium.16 It is easy to say, and it has been said, that the alterative
process is too slow to be perceived; that it has been carried on through tracts of
immeasurable time; and that the present order of things is the result of a gradation, of which
no human record can trace the steps. It is easy to say this; and yet it is still true, that the
hypothesis remains destitute of evidence.
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The ancient Greek philosopher Aristotle had defined four causes for explaining why any one thing was the
way that it was; the “final cause” was the thing’s purpose, goal, or aim.
13 Ovid (43 BC–17 AD) was a Roman author; his Metamorphoses is a long epic poem that presents a huge
number of Greek myths, many of which include rather strange transformations (people transformed by gods
into flowers, trees, birds, and so on).
14 mammæ = nipples
15 inusitation = lack of use; disuse
16 “Nor has the foreskin become any shorter in the offspring of Jews through many centuries” [referring to the
custom of circumcision]. It was once common to render words or sentences in Latin if they might be
considered obscene or indelicate in any way, thus ensuring that only scholars could read them.
12

