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CHAPTER If.

Of Reproduction in general,

E fhall now examine more clofely this
property, which is common to the anj<
mal and vegetable, this faculty of producing be-
ings fimilar to themfelves, this fucceffive chajn
of individuals which conftitutes the real exiftence
of the fpecies: And, without limiting our res
fearch to the generation of man, or of any par-
tieular animal, let us contemplate the general
phenomena of reproduction’; let us colle
fats, and enumerate the various metliods ems
ployed by Nature for the renovation and trant.
amiffion of organized exiftence:
The firft, and apparently the moft fimple, mes
thod, is to affemble in one body an infinite num-

ber of fimi ic bodies, and to compofe its
fublance in fuch a manner, that every part fhall
contain a germ or embryo of the fame fpecies;
and which ' might become a whole of the fame
kiad with that of which it conflitutes a pare®,

rwill perceive that this fentence, though

u, contains the principle upon which the fubfe.
generation adopted by the author is

more than that the bodie o

d of a nic particles,

hole animal o
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This apparatus appears, at firt fight, to fuppofe
a profulion of expence. Such magnificence,
however, is not uncommon in Nature. Itis il
cernible even in the more common and inferior
fpecies, as in worms, polypi, elms, willows,
and many other plants and infe@s, every part of
which contains a whole, and, in order to become
a plant or an infed, requires only to be unfold-
ed or expanded. Confidering organized bodics
under this point of view, an individual is a
whole uniformly conftructed in all parts, a col-
lection of an infinite number of particles every
way fimilar, an affemblage of germs or minute
individuals of the fame fpecies, which, in certain
circumftances, are capable of being expanded,
and of becoming new beings like thofe from
which they were originally feparated.

This idea, when traced to the bottom, difco-
vers a rclation between animals, vegetables, and
minerals, which we ywould not have fufpected.
Salts, and fome other minerals, confift of parts
fimilar to one another, and to the whole. A
grain of fea-falt, as we diflin@ly perceive by the
microfcope, is a cube compoled of an infinite
number of fmaller cubes*, which, as we dif

ver

*He um pave qum migne figore (lom) ex magno
habent, funt confae, fic

m avt communem in qua fal commune Jiqu
iy od e ca' prodes clegancé,

e o exiguz, ut mille earum

, obfervare, cum

myriades
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ver by a larger magnifier, are themfelves com=
pofed of fill fmaller cubes. "The primitive and
conftituent particles of this falt muft, therefore,
unqueftionably eonfift of cubes fo minute, that
they will for ever efcape our obfervation. ‘L\n%s
and animals, which poffefs the power of multi-
plying by all their parts, are organized bodies
compofed of fimilar organic bodics, the primis
tive and conftituent particles of which are alfo
organic and fimilar. efe we difcern the
accamulated quantity 3 but we can only recog=
nife th uent particles by reafon’ and an-
alogy.

From this view, we are led to conclude, that
there exifts in nature an infinity of organic liv-
ing particles*, of the fame fubftance with orga=
nized beings. A fimilar ftructure we have al-
ready remarked in more inanimated matter,
which is compofed of an infinite number of mi-
nute particles that have an exa@ refemblance to
the whole body. And, as the accumulation
perhaps of millions of cubes are neceffary to the

myriades magnitadinem arenz eraffioris ne zqueat. Que filis
i quam primum oeulis confpicio, magnitudine
gancem fuperficiem
quadrangularem retinentes, fere . . . . . . Figore he filite
cavitate donata funt, &c. ; See Lec P
* o avoid the introdution of terms which might ot be g
nerally undertood, it is necellary to inform the reader, that the

e, which oceur fo often i

form the bafis of our author’s theory, are uniformly
Son, expreled by the words organ farticles.
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formation of a fingle grain of fea-falt that is per-
ceptible by our fenfes, an equal number of fimi~
lar organic particles are requifite to produce one
of thofe numberlefs germs contained in an elm,
orina polypus. A cube of fea-falt muft be dif-
folved before we can difcover, by means of
cryfallization, the minute cubes of which it is
compofed: In the fame manner, the parts of an
elm or of a polypus mut be feparated, before we
can recognife, by means of vegetation, or ex-
panfion, the fmall elms or polypi contained in
the different parts of thefe bodies.

The difficulty of aflenting to this idea proceeds
from the well known prejudice, that we can on-
ly judge of the compound by the fimple;
that, to difcover the organic firuture of any
being, it muft firft be reduced to its fimple and
unorganic parts; and that hence it is more eafy
to conceive how a cube muft neceffarily be com=
pofed of other cubes, than how a polypus can
be compofed of other polypi. But, if we ex-
amine attentively what is meatit by fimple and
compound, we fhall find, that in this, as in every
thing elfe, the plan of Nature is very different
from the groflnefs and imperfection of our con~
ceptions.

Our fenfes, it is well known, convey not to
us exa@ reprefentations of external objeds.
‘When we want to calculate, to judge, to com-
pare, to weigh, to meafure, &c. we are obliged
to have recourfe to foreign aid, to rules, to prin-

B2 ciples,
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ciples, to ufages, to inflruments, &c. Al thefe:
4dminicles are efforts of human genius, and be«
Jong more or lefs to the abftraction of our ideas,
This abftra@ion, with regard to us, conflitutes
the fimplicity of things ; and the difficulty of re~
ducing them to this abftrattion is the compound.
Extenfion, for example, being a general and ab-
ftra property of matter, is not much com
pounded. In order, however, to judge concern=

g it, we have imagined fome extenfions to
have no thicknefs, others to have neither thick=
nefs nor breadth, and peints, which are exten-
fions without being extended. All thefe abftrac~
tions have been invented as fupports to the un-

derflanding; and the few definitions employed
in geometry have given rife to numberlefs pre-

Jjudices and falfc conceptions. Whatever is re-
duulﬂe r'rdu any of thefe definitions is called
1 things as cannot be cafily re-

dare confidered as comple
'ﬂm, a triangle, a fquare, a circle, a cube, and
alfo thofe curves of which we know the geome=
i i ed as fimple. But
1ot reduce under thefe

ppears to us to be com=

ples;  We never 1t all thefe geometri-
al figures exift no where but in our own imagi-
nations, or that, if they are ever found in Nas
ture, it is only becaufe fhe exhibits every pof~
fible form; and the appearance of fimple figures,
as.an exad cube, or an cquilateral pyramid, is,
perhaps,

IN GENERAL: at
perhaps, more difficult and rare to be found in
Nature, than the complex forms of plants or of
animals. It is in this manner that we perpetu-
ally confider the abfra& as fimple, and the real
as complex.  Bug, in nature, no abfirat exifts ;
nothing is fimple; every object is compounded.
We are unable to penctrate into the intimate
firuc@ure of bodies. We cannot, therefore, de-
termine what objecs are more or lefs complex,
unlefs by the greater or lefs relation they have
to ourfelves, and to the reft of the univerfe.
Tor this reafon we regard the animal as being
more complex than the vegetable, and the vege-
table than the mineral.  With refpe& to us, this
notion is juft; but we know not whether the
animal, vegetable, or mineral, be, in reality, the
moft complex or the moft fimple ; and we are
ignorant whether the producion ofa globe or a
cube requires a greater effort of Nature than that
of a germ, or an organic particle. If we were
to indulge in conje€tures upon this fubjec, we
might imagine that the moft common and nu-
merous objeds are the moft fimple. But this
would make animals more fimple than plants or
minerals; becaufe the former exceed the latter
in number of fpecies.

But, without dwelfing longer on this fubject,
itis fufficient to have fhown, that all our no-
tions concerning fimple and compound, are ab~
firact ideas; that they cannot be applied to the
complex operations of nature; that, when ‘we

B3 attempt
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attempt to reduce all bodies into elements of a
cubical, prifimatic, globular, or any other regular
figure, we fubftitute our own imaginations in
oppofition to real exiftences ; and that the forms
of the conflituent particles of different bodies
are abfolutely unknown tous; and, of courfe, we
may believe or fuppofe that organized beings
are compofed of fimilar organic particles, as well
asthat a cube confifts of other cubes.  We have
no other method of judging but by experience,
We know that a cube of fea-falt is compofed
of many leffer cubes, and that an elm confifts of
a great number of minute elms; becaufe if we
take a piece of a branch, of a root, of the wood
feparated from the trunk, or a feed, from all
thefe a new tree is produced. The polypus,
and fome other fpecics of animals, may likewife
be multiplied by cuttings feparated from any
part of their bodies; and, as our rule of judging
in both calfe: the fame, why fhould we form
a different opinion concerning them?

The above reafoning renders it extremely
probable, that there really exifts in Nature an
infinite number of fmall organized beings, every
way fimilar to thofe large organized bodies
which make fuch a confpicuous figure in this
world; that thefe finall organized beings are
compofed of living organic particles, which are
common both to animals and vegetables, and are
their primary and incorruptible elements ; that
an affemblage of thefe particles conftitutes an

animal
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animal or a plant; and, confequently, that re-
prodution or generation is nothing but a change
of form, effected folely by the addition of fimi-
lar particles; and the death, or refolution of
organized bodies, is only a feparation of the
fame particles. Of the truth of this doGrine
not a doubt will remain, after the proofs de-
livered in the following chapters are perufed.
Befides, if we refleét on the growth of trees, and
confider what an immenfe mafs is produced from
fo fmall an origin, we muft be perfuaded that this
increale of matter is cffected by the fimple addi-
tion of organic particles which are fimilar to one
another and to the whole. The feed firft pro-
duces a fmall tree, which it contained in minia-
ture within its coats. At the top of this finall
tree a bud is formed, which contains the tree
that is to fpring the next feafon; and this bud
is an organized body fimilar to the fimall tree of
the preceding year. The fmall tree of the fe-
cond year, in the fame manner, produces a bud
which contains a tree for the third year; and
this procefs uniformly goes on as long as the
tree continues to vegetate: Buds are likewife
formed at the extremity of each branch, which
contain, in miniature, trees fimilar to that of the
firft year. It is evident, therefore, that trees are
compofed of minute organized bodies fimilar to
themfelves, and that the whole individual is
formed by a numerous affemblage of minute and
fimilar individuals.
B4
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But, it may be demanded, were not all thefe
minute, and fimilarly organized bodies, contain=
ed in the feed? and may not the order of their
unfolding be traced from that fource ? for it is
apparent; that the firft bud was furmounted by
a fimilar bud, which was not expanded till the
fecond year, and the third bud was not unfol-
ed till the third year; and, confequently, the
feed may be faid to have really contained the
whole buds which would be formed for 100
years, or till the diffolution of the plant: It is
alfo apparent, that this feed contained not only
all the fmall organized bodies which muft in
time have con*ituted the individual tree itfelf,
but likewife all the feeds, and all the individuals
which would fucceffively arife, till the final de-
firudtion of the fpecies,

This, indeed, is a capital difficulty: We
fhall therefore examine it with the greater at-
tention. It is true, that the feed produced a
fmall tree the firft year, folely by the unfolding
of the bud or germ which it contained, and that
this fmall tree exifted in miniature in the bud.
But it is not equally certain that the bud of the
fecond year, and thofe of the fucceeding years,
nor that all the fmall organic bodies, and the
feeds which muft have been formed till the end
of the world, or the deftruction of the {pecies,
were contained in the firft feed. This opinion
fuppofes an infinite progreffion, and makes every
individual a fource of eternal generations. The

firft
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fifft feed, for inflance, muft have included all
the plants of its fpecies which have exifted, or
ever will exifts and the firft man muft have
contained in his loins all the men who have ap-
peared, o ever will appear, on the face of the
earth.  Every feed, and every animal, according
to this doctrine, muft have included in its own
body an infinite poflerity. If we yicld to rea-
fonings of this kind, we muft lofe fight of truth
in the labyrinths of infinity 5 and, in place of
folving, or of throwing light upon the queftion,
we will involve it in tenfold obfeurity. It is re-
moving the object beyond the reach of our vi-
fion, and then complaining that it cannot be feen.

Let us inveltigate the nature of the ideas of
infinite progreffion and expanfion. How do we
acquire them ? In what do they infiruc us? We
derive the idea of infinity from the idea of what
is limited. It is in this manner we obtain the
ideas of infinite fucceffion, and geometrical infi-
nity: Every individual is a unit ; feveral indivi=
duals make a limited number; and a whole fpe-
Gies is to us an infinite multitude. From the
fame data by which we have demonftrated the
nonentity of geometricalinfinity, wemight prove,
that infinite fuccellion, or propagation, refts on
no firmer bafis; that it is only an abfiract idea,
a mere deducion from the idea of finite objects,
by lopping off the limits which neceflarily ter-

minate every magnitude™®; and, of courfe, that

this fully demonfirated in my prefice to the
fation of Newton’s Fluxions, p. 7.
every
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every opinion which infallibly leads to the idea
of actual exiftence, upon no better authority
than what is desived from geometrical or nume-
rical infinity, ought to be rejected.

The partizans of this opinion are now redus
ced to the neceffity of acknowledging, that
their infinity of fucceflion and of multiplica-
tion is only an indeterminable or indefinite
number. But, fay they, the firt feed, of an
elim, for example, which weighs not a geain,
adtually contains all the organic particles requi-
fite for the formation of this tree, and of all the
individuals of the fame fpecies h fhall ever
appear.  Is this a folution of the difficulty? Is
it not cutting the knot, in place of untying it?

When in reply to the queftion, how beings
are multiplied ? it is anfwered, that the muld-
plication was completed in the creation of the
firlt individuals, is not this both an acknow-
ledgment of ignorance, and a renouncing of all
defire of farther improvement? We afk how
ne being produces its like ? and we receive for
anfiwer, that the whole was created at once. A
frange folution ; for, whether one only or a

and gene had paffed, the fame diffi-
culty remains, and, inftead of removing it,

fuppofition of an indefinite number of germ

exifting and contained ina fingle germ, incre
and renders it altogether incomprehenfible
llow, that it is much cafier to find fault,
to iaveftigate truth, and that the queftion
concerning

LN GENERAIL

concerning reproducion is perhaps of fuch a
fubtile nature, as not to admit of a full and fatif-
fatory explication. But we ought at leatt to
inquire whether it be altogetherinferutable; and,
in the couife of this inquiry, we will difcover alt
that can be known, and the reafon why we can
know no more,

Queftions or inquiries are of two kinds; the
firlt regard primary caufes, the other particular
effets. If, for example, it be afked why mat-
ter is impenetrable? we muft cither return no
anfwer, or reply by faying, that matter is im-
penetrable, becaufe it is impenetrable. The fame
anfwer muft be made, if we inquire into the
caufe of gravity, of extenfion, of the inertia of
bodies, or of ‘any general quality of matter.
Such is the nature of all general and abfiract
qualities, that, having no mode of comparing
them with other objets in which they do not
exift, we are totally incapable of reafoning con-
cerning them and therefore all inquiries of this
kind, as they exceed the powers of human in-
telled®, are perfectly ufelefs.

But, on the other hand, if the reafon of par-
ticular effe@s be demanded, we are always in a
condition to give a diftin& anfwer, whenever we
can fhow that thefe effects are produced by one
of the general caufes; and the queftion is equal-
Iy folved, whether the particular effet proceeds
immediately from a general caufe, or from a

chain
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chain of fucceflive effeds, provided we havea
clear conception of the dependence of thefe cf-
fe@ts upon each other, and of their mutual rela-
tions.

But, when a particular effect appears not to
have any dependence upon more general effeds,
or has no analogy to thofe already known, weare
then totally unable to give any explication of fuch
effedt; becaufe we have no fimilar obje with
which it can be compared. We cannot explain
a general caufe, becaufe it equally exifts in every
object ; and, on the contrary, we can give no
account of a fingle o ifolated effet; becaufe
the fame quality exifts notin any other fubject.
To explain a general caufe, we muft difcover one
ftill more general ; but a fingle and detached
ffe@ may be illuftrated by the difcovery of an
analogous effet, which experience or accident
may exhibit.

There is ftill another kind of queftion, which
may be called a quettion of fadl. For example,
why do trees, dogs, &. exift 2 All queftions of
this kind are perfeétly infolvable; for thofe who
folve them by final caufes confider not that they
miftake the effect for the caufe : The relation of

0 ourfelves has no conneion
vith their origin. Moral affinity or fitnefs can

never become a phyfical reafon.
nsin which we employ the word /74y,
fully  diftinguithed from thofe
in

NI GENERAL 29

in which we employ Ao, and fill more from
thofe in which we ought to ufe the words bow
much or bow many. TWhy always relates to the
caufe of the effe@, or to the effet itfelf; sow re~
lates to the manner in which the effect happenss
and bow much relates to the meafure or' quantity
of the effe&.

Thefe diftin&ions being eftablithed, let us now
examine the queftion concerning the reproduc-
tion of beings.  If it be demanded <why animals
and vegetables continue their fpecies? we clear-
Iy perceive that this is a queftion of fac, and
therefore it is ufelefs and infolvable. But,
if it be afked bozo animals and vegetables are re-
produced? we are enabled to folve the queftion,
bv giving the hiftory of the generation of every
fpecies of animal, and of the reproduction of
every fpecies of plant: After tracing, however,
every poflible method of propagation, and mak~
ing the moft exact obfervations, we have
learned the facts only, but have not difcovered
the caufes: And, as the means Nature employs
in multiplying and containing the fpecics, feem
to have no relation to the effe@s produced, we

fity of afking, by what
fecret caufe fhe cnables beings to propay
kinds

This queftion is very different from the firlt
and fecond. It admits of nice ferutiny, and
even allows us to employ the powers of imagi-
nation. Itis, therefore, by no means infolvable;

for
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for it belongs not to a general caufe. Neither
is it folely a queftion of fact: And if we can
conceive a method of reproduction, depending
on primary caufes, or which, at leaft, is not rea
pugnant to them, we ought to be fatisfied with
it; and the more relation it has to the other fe
fedts of Nature, it will reft upon a firmer bafis.
By the nature of the queftion, then, we are
permitted to form hypothefes, and to choofe that
which appears to havethe greateft analogy to the
other phanomena of nature. But we ought to
reject every hypothefis which fuppofes the thing
t0 be already accomplithed ; fuch, for example,
as that which fuppofes the firft germ to contain
all the germs of the fame fpecies, or that every
reprodution is a new creation, an immediate
effe of the will of the Deity; for all hypos
thefes of this kind are mere matters of fad, con-
cerning which it is impoffible to reafon. We
muft likewife rejet every hypothefis which is
founded on final caufes, fuch as, that reproduc-
tion is ordained in order to replace the living
for the dead; that the earth may always be co-
vered with vegetables and peopled with animals;
that men may be fupplied with abundance of
nourithment, &c.; for fuch hypothefes, in place
of explaining the effe@ by phyfical caufes, ftand
on'no other foundation than arbitrary relations
and moral affinities. We ought, at the fame
time, to defpife thofe general axioms and phy=
fical problems fo frequently and fo injudicioufly
employed
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cmployed as principles by fome philofophers,
fuch as, ¢ Nulla- foecundatio extra corpus
every living creature proceeds from an egg; ge-
neration always fuppofes fexces, &cc. Thefe max-
ims muft not be taken in an abfolute fenfe ; they
fignify no more than that the thing happens
more commonly in this manner than in any
other.

Let us then endeavour to find an hypothefis
that will be liable to none of thefe defscs orin-
cumbrances; and, if we fhall not fucceed in e:
plaining the mechanifin employed by Nature for
the reproduction of beings, we fhall, at leaft, be
able to approach nearer to the truth than we
have hitherto reached.

In the fame manner as we make moulds by
which we can beftow on the external parts of
bodies whatever figure we pleafe, let us fuppofe,
that Nature can form moulds by which
beftows on bodies both an external and i
figure; would not this be one method by which
repmduﬁmu might be effected ?

Tiet s ik confider whethec this UppoGtion
be well founded; let us examine whether it
contains any thing that is abfurd or contradic-
tory ; and then we fhall difcover what confe-
quences may be drawn from it. Though our
fenfes reach not beyond the external parts of
bodies, we have clear ideas of their different fi-
gures and external affe@ions, and we can imi-
tate Nature, by reprefenting external figures in

different
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different ways, as by painting, by feulpture, and
by moulds.  But, though our fenfes be limited
to external qualities, we know that bodies pof-
fefs internal qualities, fome of which are gene.
ral, as gravity. This quality or power adts not in
proportion to the furfaces, but to the maffes, or
the quantities of matter. Thus there are in Na-
ture powers, and even of the moft a@ive kind,
‘which penetrate the internal parts of matter. We
are unable to form diftinét ideas of fuch qualie
ties; becaufe, not being external, they fall not
under the cognifance of our fenfes. But we can
comparc their effecs, and may draw analogics
from them, in order to account for the effedts
of fimilar qualities.

If our eyes, inftead of reprefenting to us the
furfaces of bodies only, were fo conftructed as
to perceive their internal parts alone, we fhould
then have clear ideas of the latter, without
knowing any thing of the former.  Upon this
fuppofition, moulds for the internal conftitution,
which I have fuppofed to be employed by Na-
ture, would be equally obvious and eafy to con=
e figures of bo-
dies ; anu we fhould then be in a condition to
imitate the internal parts of bodies, as we now
imitate the esternal. Thefe internal moulds,

though beyond our reach, may be in the poffe(-
fion of Nature, as fhe endows bodies with
gravity, which penetrates every particle of mat-
ter. The fuppofition of internal moulds being

thus
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thus founded on analogy, let us next examine
‘whether it involves any contradi€ion.

It may be alledged, that the exprefion, inser
nal mould, includes two oppofite and contradic=
tory ideas; for the idea of a monld relates only
to the furface ;. but the idea of internal, as here
¢mplayed, hasia zelation tothe whole:mafss and
therefore we might, with equal propriety, talk
of a mafly furface as of an internal mould.

I allow, that, when ideas are attempted to be
reprefented which have never been expreffed,
we are. fometimes- obliged to ufe terms that are
apparently contradi@ory. To avoid this incon-
venience, philofophers have been accuftomed to
employ unufual terms, inflead of thofe which
havea received fignification. But this artifice
is of no ufe, when we can fhow, that the feem=
ing contradi@ion lies in the words, and not in
theidea. A fimple idea, however, cannot include
a contradi@tion; . . whenever we can form an
idea of a thing, if this idea be fimple, it cannot
be complex ; it can include no other idea ; and,
of gourfe, it.can; contain iothing thatiis oppofite
or contradi@tory.

Simple ideas are not only the firlt apprehen=
fions received by the fenfes, but the firft com~
parifons which we form of thefe apprehenfions:
For the firft apprehenfion is always the refult of
comparifon. The idea of the largenefs or di-
Rance of an objec neceffarily implies a compa-
rifon with bulk or diftance in general, Thus,

VOL. II. c when
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swhen an idea includes nothing more than com-
parifon, it ought to be regarded as fimple 5 and,
confequently, it can contain nothing contradic~
tory.  The idea of an internal mould is of this
fpecies.  There is in nature a quality known by.
the name of gravity, which penetrates the in-
ternal parts of bodies. I underftand the idea of
an internal mould to be relative to gravity ; and,
therefore, as it includes only a comparifon, it
can imply no coritradiction.

Let us now trace the confequences which
may be dravn from this fuppofition ; let us like=
wife inveftigate fuch fats as may correfpond
with it; and the more analogies we can colle,
the fuppofition will be rendered the more pro-
bable. We thall begin with unfolding the idea of
internal moulds; and then explain how it may
lead us to conceive the mode of reproduion.

Nature, in general, appears to have a gxmcr
bias towards life than death : She feems anxiou
to organize bodies as much as poffible.  OF s
the multiplication of germs, which may be in-
finitely increafed, is a Lounncing proof; and it
may be fafely affirmed, hat, if all matter is not

rganized, it is only h rganized beings
deftroy one another; for we can increafe at

but we cannot augment the quantity of ftones
ot of dead matter ; which feems to indicate, that
the moft ordinary and familiar operation of Na-

pleafure the number of animals and vegetables;

ture
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ture is the producion of organized bodies ; and
here her power knows no limitation.

To render this idea more plain, we fhall cal-
culate what may be produced by a fingle germ.
The feed of an elm, which weighs not above the
hundredth part of an ounce, will, in 106 years,
form a tree, of which the mafs will amount to
ten cubic fathoms.  But, at the tenth year, this
elin will have produced 1oco feeds, each of
which, in 100 years more, will confift of ten cu
bic fathoms. Thus, in the fpace of 110 years,
more than 10,000 cubic fathoms of organized
matter are produced. - Ten years after, we fhall
have ten million of fathoms, without including
the annual increafe of 10,000 which would
amount to 100,000 more; and in ten years
more, the number of cubic fathoms would be
10,000,000,000;000. Hence, in 130 years, a
fingle germ would produce a mafs of organized
matter equal to 1000 cubie leaguies ; fora cubic
league contains only about 16,000,000,000 cubic
fathoms. Ten years after, this mafs would be in-
creafed to a thoufand times a thoufand leagues, or
one million of cubic leagues; and in ten more
it would amount to 1,000,000,000,000 cubic
leagues ; fo that, in the fpace of 150 years, the
whole globe might be con erted into organized
matter of a fingle fpecies. Nature w uld know
no bounds in the production of organized bodies,
if her progrefs were not obftruéted by matter
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which is not fufceptible of organization; and
this is a full demonfiration that fhe has no ten+
dency to increafe brute matter; that her fole obe
ject is the multiplication of organized beings
and that, in this operation, fhe never ftops but
when irrefiftible obftacles occur. What we have
remarked concerning the feed of an elm may be
extended to any other germ ; and it would be
afy to fhow, that, by hatching all the eggs
which are produced by hens for a courfe of 30
years, the number of fowls would be fo great as
to cover the whole furface of the earth.
Calculations of this kind evince the tendency’
of Nature: towards the production of orga-
nized bodics, and the facility with which fhe
performs the operation.  But I will not flop

here. Inftead of dividing matter into orga-
nized and brute matter, the general divifion

ought to be into dead matter, Thay
[rl//h matter is nothing but matter produced by.
the death of ani \Ila and vegetables, might
be pw\'ml from the enormous quantitics of

the plmc,pn parts of flones, marbles,
clays, marls, earths, turfs, and other fubftances
that are commonly reckoned brute matter, but
are, in reality, compofed of decayed animals
and \cgciahlu. This dod@rine will be farther
illuftrated by the fubfequent remarks, which
appear to be well founded.

The

IN GENERAL. 37

The great facility and adlivity of Nature in
the produion of organized bodies, the exiftence
of infinite numbers of organic particles which
conflitute life, have been already thown. We
now proceed to inquire into the principal caufes
of death and defiruction. In general, beings
which have a_power of converting matter into
their own fubftances, or of affimilating the parts
of other beings, are the greatelEdefteoyers.  Fire,
for example, which converts almoft every fpe~
cies of matter into its own fubftance, is the great-
eft fource of deftru@ion that we are acquainted
with. Animals feem to partake of the nature
of flame; their internal heat is a fpecies of fire
approaching to flame. Accordingly, animals are
¢he greateft deftroyers; and they affimilate and
convert into their own fubftance all bodies which
can ferve them for nourithment.  But, though
thefe two caufes of deftruction be confider-
able, and their effects tend perpetually to the
deftru@ion of organized bodies, the caufe of re-

dudtion is infinitely more altive and power-
ful. It even feems to derive, from deftrution
fel, frefh powers of multiplying; for affi-
milation, which is one caule of death, is, at
the fame time, a neceffary mean of producing
life.

The deftru@tion of organized bodies, as has
been remarked, is only a feparation of the orga-
nic particles of which they are compofed. Thefe
particles continue feparate till they be again
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united by fome a&ive power. But what is this
power? It is the power, poffefied by animals
and vegetables, of affimilating the matter of their
food ; and is not this the fame, or nearly con-
ne@ed with the fame power which is the caufy
of reproduction?

[H=SOR!

Cos HimA GiR:ellT:
Of Nutrition and Growwth.

N animal body is a kind of internal mould,

in which the nutritive matter is o a
milated to the whole, that, without changing
the order or proportion of the parts, each part
receives an augmentation. This increafe of
bulk has, by fome philofophers, been called an
expanfion or unfolding of the parts; becaufe
they fancied they had accounted for the ph-
nomenon, by telling us, that the form of an
animal in embryo was the fame as at full ma-
turity, and that, therefore, it was eafy to con-
ceive how its parts fhould be proportionally un-
folded and augmented by the addition of ac-
ceffory matter.

But, how can we have a clear idea of this aug-
mentation or expanfion, if we confider not the
bodies of animals, and each of their parts, as fo
many internal moulds which receive the accef~
fory matter in the order that refults from their
pofition and firu@ture? This expanfion cannot
be effected folely by an addition to the furfaces,
but,’ on the contrary, by an intus-fufception, or
by penetrating the whole mafs ; for the fize of
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