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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

c4 the
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the part is augmented proportionally, without
changing its form. Hence it is neceffary, that
the increafing matter muft, in fome manner o
other, intimately penetrate the whole part in all
its dimenfions : It is equally neceffary, that this
penetration fhould be effeqted in a fixed order
and proportion, fo that no internal point receive
more matter than another ; otherwife fome parts
“would be more quickly unfolded than others,
which would entirely change their figure, What
can thus regulate the acceflory matter, and force
it to arrive equally and proportionally to every
internal point of the body, if we have not re.
courle to an internal mould ?

The bodies of animals and of vegetables, there-
fore, confift of internal moulds, which uniform-
ly preferve the fame figure. But their mafles
may receive a proportional increafe, by the ex-

n of the moulds in all their dimenfions,

nternal and external; and this expanfion

efted by an intus-fufception of an aceels

d foreign matter, whith intimately pe~

netrates the whole, and affames the fame form

and identity of fubftance with the matter of the
moulds themfelves.

But what is the nature of that matter which
an animal, or a vegetable, affimilates to its own
fubftance? 'What beftows on it that force and
adtivity which en
nal mould ? If fuch a power exills, muft it not

be
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be fimilar to that by which the mould itfelf is
capable of being reproduced ?

Thefe three queftions include the whole
je@, and appear to depend on one another; for
it is impoffible to explain, in’ a fatisfaory man-
ner, the reproduction of animals or vegetables,
if we have not a clear idea how the operation
of nutrition is performed. Each queftion, there-
fore, demands a feparate examination, that we
may be enabled to compare their refults.

The firft, which regards the nature and qua-
lities of the nutritive matter, is in part refolved
by the preceding reafonings, and fhall be clearly
unfolded in the fubfequent chapters. We
thall fhow, that there are in Nature infinite
rumbers of living organic particles ; that Nature
produces them without any expence, becaufe
their exiftence is conftant and invariable ; that
the caufes of death difunite thefe particles only,
but do not deftroy them. Thus the matter
affimilated by an animal or vegetable, is an or-
ganic matter of the fame nature with that of
the animal or vegetable, and, confequently, may
augment the fize without changing the figure or
the qualities of the original moulds; becaufe it
has the fame qualities and the fame form with
the matter of which the moulds themfelves are
compofed.  Of the quantity of aliment taken
by an animal to fupport its life, and to maintain
the vigour of its organs, and of the juices ab-
forbed by the roots and leaves of a plant, a great

pait
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pait is rejected by tranfpiration, by fecretions,
and by other excretories; and a finall portion
only is retained for the nourifhment and expan-
fion of the parts. It is extremely probable, that,
in the bodies of animals and of vegetables, a fe-
paration is made between the !rm/v pamdks of
the aliment and the organic;; that the former are
carried off by the methods juft mentioned; that
nothing but the organic particles remain ; and
that they are diftributed, by means of fome'a&ive
power, to the different parts, in a proportion fo
exadl, that neither more nor fewer are applied
than anfwer the purpofes of nutrition, and of an
equal growth and expanfion.

As to the fecond queftion, What is the nature
of that a@tive power, which cnables the organic
matter to penetrate and combine with the inter=
nal mould ? It is apparent, from the preceding
chapter, that powers exift in Nature, like that of
gravity, which affe@ the moft internal parts of
matter, without having the {malleft relation to
its external qualitics. Thefe powers, as formerly
obferved, are beyond the reach of our fenfes;
becaufe their action is exerted upon the intimate
ftructure of bodies. It is evident, therefore, that
we can never obtain a clear idea of them, nor
of their mode of adting.  Their exiftence, how-
ever, is not lefs certain, than that, by means of
them, moft natural effedts are produced, elpe-
cially thofe of nutrition and expanfion, which
muft be owing to a caufe that penetrates the

moft
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moft intimate receffes of the original moulds;
for, in the fame manner as gravity pervades the
whole parts of matter, the power which pufhes
forward or attra@s the organic particles of food,
penetrates the internal parts of organized bo-
dies; and, as thefe bodies have a certain form,
which we have diftinguifhed by the appellation
of internal moulds, the organic particles, pufhed
on by the action of this penetrating force, muft
enter in an order relative to this form, and con-
fequently cannot alter its figure, but only aug-
ment its bulk, and give 1ife to the growth and
expanfion of organized bedies: And if, in the

wnized body, thus expanded, there be fome
particles fimilar to the whole, both internally
and externally, thefe parts will become the fource
of reproducion.

Let us now examine the third queftion, name-
1y, Tsit not by a fimilar power that the internal
mould itfelf is reproduced? This power appears
to be not only fimilar, but the very fame with
that which is the caufe of expanfion and r
dudtion ; for, in an organized and expanded bo-
dy, nothing farther is neceffary for the repro-
duction of s dewbody Hnilarito AR T Yhar
it hould contain fome particle every way fimilar
to the whole, 'This particle, at its firfl fepara-
tion, will not prefent to our eyes a fenfible figure
Dy which we can compare it with the whole bo-
dy. But, when feparated from the body, and
put in a fituation to receive proper nourifhment,

this
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this fimilar particle will begin to expand and to
exhibit the form of an catire and independent
being, of the fame fpecies with that from which
it was detached.  Thus, a willow or a polypus,

they contain a larger proportion: of p\a(ic!‘.‘s
fimilar to the whole, than moft other fubftanc
when cut inco any indefinite number of pieces
cach fgment becomes a new body fimilar to the
parent from which it was feparated.

Now, in a body of which all the particles are
fimilar to itfelf, the organization ‘is the moft
fimple, as has been remarked in the firft chap-
ter; for it is only a repetition of the fame form,
a congeries of figures, fimilarly organized. It is
for this reafon that the moft fimple bodies, the
moft imperfed fpecies, arc moft cafily and moft
abundantly reproduced. But, if an organized
body contain only few particles fimilar to itfelf,
as thefe alone are capable of a fecond expanfion,
its power of reproducing will be both more dif-
ficult, and more circumferibed as to the number
produced. The organization of bodies of this
Iaft kind is alfo more complex, becaufe it pof-
feffes fewer parts which are fimilar to the whole ;
and, therefore, the more perfecly a body is or-
ganized, its power of reprodution will be pro-
portionally diminifhed.

In this manner we difcover nourifhment,
growth, and propagation, to be effes of the fame
caufe. Organized bodies are nourifhed by the

cles of aliment which are fimilar to them ;
they
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they grow or are expanded by abforbing thofe or-
ganic particles which correfpond to their own na-
ture ; and they propagate, becaufe they contain
fome organic particles fimilar to themfelves, It
only remains to examine whether thefe fimilar
organic particles are extrated from the food, or
have a primary and independent exiftence in the
bodies themfelves, If we fuppofe the latter, we
recur to the infinity of fimilar parts or germs
contained within each other, an hypothefis which
we have already fhown to be replete with diffi-
culties and abfurdities. - We muft, therefore,
maintain, that- the fimilar parts are extracted
from the food 5 and, afrer what has been faid
on the fubjec, we hope to be able to explain
the manner of their abforption, and how the
more minute organic particles which compofe
them are united.

We formerly remarked, that the organic parts
of food were feparated from thofe which have
10 analogy to the animal or vegetable, by tran=
fpiration and other excretions. The firft re-
main, and ferve to expand and nourith the body
But thefe organic parts muft be of very i
ent fpecies ; and, as cach part of the body re-
ceives onlya proper numberof thofewhich corre=
fpond to it, the furplus, it is natural to i
will be returned from all parts of the bod
be collected in one or more refervoirs, where they
will unite and form fmall organic bodies fimilar
to the firft, and which require nothing but pro-

per
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per circumflances for espanding and becorming!
new individuals of the fame fpecies ; for, as alf
patts of the body fend off organic particles fimis
lar to thofe of which themfelves are compofed,
the refult of their union muft be the production
ofidle zed bodies fimilar to the original,
Hence we may conclude; that thisis the reafon
why crganized bodies, during the time of their
growth and expanfion, are feldom or never cae
pable of reproducing ; becaufe the growing parts
abforb the whole organic particles prefented to
them, and no furplus being fent from the differ-
ent pats of the body, propagation becomes, of
courfe, impradticable.

This account of nutrition, and of reproduc=
tion, will not, perhaps, be received by thofe phi-
lofophers who' admit only a certain number of:

al principles, and reject every thing as

Is not upon them ; and, as the

explication now given of nutrition and repro=
du@ion has no connetion with any of thefe

principles, they will conclude that it deferves
no credit. < very differently from
thefe  philofophers. In admitting

principles, they confider
much they contrat the bounds of philofophy,
and how few phen ¥
method of thinking, b

“he notion of explain
. 7 2
in Nature upon the principles of mechanifin, is,

doubtlefs, a great e 1 was firft attempt=
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éd by Des Cartes.  But itis, at leaft, an unte=
nible project; and, though it were otherwife,
we are unable to put it in execution. Thefe
mechanical principles are, the extenfion of mat-
ter, its impenetrability, its motion, its external
figure, its divifibility, the communi ation of mo=
tion by impulfe, by the adtion of [prings, &
Thefe ideas we have acquired by our fenfes; and
we regard them as principles, becaufe they are
general'and common to all matter. - But are we
certain that matter poffefles mo- other qualities 2
Ought we not rather to believe that thefe qua-
litics, which we affume for principles, are only
modes of perception 3 and that, if the conform-
ation of our fenfes were different; we would
recognize qualitics in matter very different from:
thofe above enumerated 2 It is prefumptuous to
every quality to matter but thofe we are
acquainted with. - Many general qualities, per=
haps, remain to be difcovered ; and many may
exift which will for ever elude human difcern=
ment. The caufe of impulfion, of cohefion, or
of any other mechanical pri will always
continue to be equally inferutable as that of at~
tracion, or of any other general I3
it may be concluded, that mect
are nothing elfe than general effe
perience has enabled us to rema
and that, whenever we fhall difcover, cither by

in matter ;
reflection, by analogy, or by experience, a new
general effe, it will become a new mechanical
principle,
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principle, which may be employed with equf
advantage and certainty as'any of thofe that arg
i T

The defect of Aviftotle’s philofophy was the
employing particular cffe@s as caufes ; and thye
of Des Cartes confifls in the rejection of every
caufe, but a few general effe@s.To ufe nothing

as caufes but gencral effects; to-endeavour tg
augment the number of thefe, and to attempto
generalize particular cffods, would conftitute the
moft perfect principles of genuine philofophy:
In my theory of expanfion and reprodution,
1 irt admit the mechanical principles, thep the
penctrating force of gravity, and, from analogy
and experience, I have concluded the exiftence
of other penetrating forces peculiar to organized
bodics. 1 have proved by fats, that matter has
a ftrong tendency towards organization ; and
< are in Nature an infinite number of
1 have, therefore, only genes
bfervations, without advance
y to mechanical princ
sehedithitterm is ufed in its proper fente, as des
as of Na

G H A RV,

Of the Generation of dnimals.

S the organization of man, and of other
animals, is the moft perfe&, and the
moft complex, the propagation of them is like-
wife moft difficult, and the number of indivi-
duals is lefs abundant, T except here fuch ani-
mals as can be multiplied by a feparation of their
parts, or without the aid of generation, thefe
having been fufficiently treated of in the pre-
ceding chapter

But how will the theory delivered in the
former chapter apply to the generation of men,
and other animals, who are diftinguifhed by
fexes? We underftand, from what has been faid,
how every individual may reproduce; but we
cannot conceive how two individuals, the one a
male, and the other a female, fhould uniformly
produce a third.

Before replying to this obje@ion, T muft ob=
ferve, that the writers on this fubjedt have con-
fined their ideas folely to the generation of men
and of animals, without attending to the nature

& Here the author gives an unneceffary recapitulation of
Chap. ILL. towhich the reader is referred.
VOL, II. D of
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