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GENERAL HISTORY

O F

ANIMALS.
CHAPTER I.

Analogies bctiveen Animals and Vegetables,

AMONG
tlie numbcrlefs objeds with which

the fuiface of this globe is covered and

peopled, animals hold the firft rank, both on ac-

count of the relation they bear to man, and of
their acknowledged fuperiority over vegetable
and inanimated matter. The fenfes, the figure,

and the motions of animals, beftow on them a

more extenfive connexion with furrounding ob-

jects than is poirefTed by vegetables. Ihe latter,

however, from their expanfion, their grovv^th,

and the variety of parts of which they are com-

pofed, are more intimately related to external

objects than minerals or flones, which are per-

fedly inert, and deprived of every vital or adlive

Vol, II. ^ principle.
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principle. It is ihis number of relations alone

which render the animal fuperior to the vege-

table, and the vegetable to the mineral. Man,
if we eftimate him by his material part alone, is

fuperior to the brute creation only from the

number of peculiar relations he enjoys by means

of his hand and of his tongue ; and, though all

the operations of the Omnipotent arc in them-

felves equally pertedt, the animated being, ac-

cordin^<^- to our mode of perception, is the moft

complete ;
and man is the moft finiihed and

perfcd: animal.
,

What a variety of fprings, of powers, and of

mechanical movements, are included In that

fmall portion of matter of which the body of an

animal is compofed ! What a number of rela-

tions, what harmony, what correfpondence a-

mong the different parts ! Kow many combina-

tions, arrangements, caufes,efleds, and principles,

all confpiring to accompliih the fame defign !

Of thefe we know nothing but by their refults,

which are £o difficult to comprehend, that they
ceafe only to be miraculous from our habits of

inattention and our want of refled:ion.

But, however admirable this work may ap-

pear, the greateft miracle is not exhibited in the

individual. It is in the fucceflive renovation,

and in the continued duration' of the fpecies,

that Nature alTumes an afped; altogether incon-

ceivable and aftonifliing. This faculty of repro-

dudion,
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dudion*, which is peculiar to animals and ve-

getables ;
this fpecies of unity which always

lubfifts, and fecms to be eternal
;
this generative

power, which is perpetually in a£tion, muft,

with regard to us, continue to he a myilery fo

profound, that we fhall probably never reach

its bottom.

Even inanimated bodies, the ftones or the

dull under our feet, have fome properties ;
their

very exiilence prefuppofes a great number ;
and

matter, the mofl imperfedly organized, poffefTes

many relations with the other parts of the uni-

verl'e. We will not aliert, as Tome philofophers
have done, that matter, under whatever form it

appears, is confcious of its exiilence and of its

relative powers. This quefiion belongs to me-

taphyiics, of which v;e intend not. to treat.

AVe ihall only remark, that, being ignorant of

the extent of our own connections with exter-

nal objects, we cannot helitate in pronouncing
inanimated matter to be infinitely more ip—

norant. Befides, as our fenfations have not the

moil diftant refemblance to the caufes which

produce them, analogy obliges us to conclude,
that dead matter is neither endowed with fenti-

ment, with fenfation, nor with a confcioufnefs

of its own cxiftence. Hence, to attribute any of

A 2 thcfe
* This word is frequently ufed by the author, and requires

to be cxphiincd. It fignilics the power of producing or propa-

gating in general, and is ccjuully applicable to plants and to

animals. Generation is a fpecies of reprodu<5lIon peculiar to

animated beings.
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thefe faculties to matter, would be afcriblng to it

the power of thinking, of acting, and of per-

ceiving, nearly in the fame maner as we oar-

felves think, a(St, and perceive; which is equally

repugnant to reafon and religion.

With inanimated matter, therefore, though
formed of dull and clay, we have no other

relations than what arife from the general pro-

perties of bodies, fuch as, extenfion, impene-

trability, gravity, &c. But, as relations purely
material make no internal impreifion on us, and,

as they exiil entirely independent of us, they
cannot be confidered as any part of our being.

Our exiftence, therefore, is an effedt of organi-

zation, of life, of the foul. Matter, in this view,

is not a principal, but an accelfory. It is a fo-

reign covering, united to us in a manner un-

known
;
and its prefcnce is noxious. Thought

is the conftituent principle of our being, and is

perhaps totally independent of matter.

We exift, then, without knowing how
;
and

we think, without perceiving the reafon of

thought. But, whatever be the mode of our

being, or of our thinking, whether our fenfa-

tions be real or apparent, their effedls are not the

lefs certain. The train of our ideas, though dif-

ferent from the objeds which occafion them,

gives rife to genuine affedlions, and produces in

us relations to external objects, which we may
regard as real, becaufe they are uniform and in-

variable. Thus, agreeable to the nature of our

being,
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being, it is impoffible to doubt concerning the

reality of thofe diflindions and refemblances

which we perceive in the bodies that furround

us. We may, therefore, conclude, without he-

fitation, that man holds the firft rank in the or-

der of nature; and that brute animals hold the

fecond, vegetables the third, and minerals the

laft. Though we are unable clearly to diftin-

guifh between our animal and fpiritual qualities;

though brutes are endowed with the fame fenfes,

the fame principles of life and motion, and per-

form many actions in a manner fimilar to thofe

of man
; yet they have not the fame extent of

relation to external objed:s ; and, confequently,

their refemblance to us fails in numberleis par-

ticulars. We differ ftill more from vegetables;

but we are more analogous to them than to mi-

nerals
;
for vegetables poffefs a fpecies of ani-

mated organization ;
but minerals have nothing

that approaches to regular organs.
Betore we give tlie hiflory of an animal, it is

neceliary to have an exad knowledge of the ge-
neral order of liis peculiar relations, and then to

diilinguillx tliofe relations which he enjoys equal-

ly with vegetables and minerals. An animal pof-

fclTcs nothincr common to the mineral but the

general prop<ertics of matter : His nature and

oeconomy, liowever, are perfe<5lly different.

The mineral is inadivc, infenfible, fubje(£t to

every impulfe, without organization, or the

power of reprodudion, a rude mafs, fitted only
to be trode by the feet of men and of animals.

A 3 Even
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Even the mod precious metals, which derive -

their vaUie from the conventions of men only,
are regarded in no other light bv the plrJ.ofo-

pher. In the animal, the whole pov/ers of na-

ture are united, l^he principles with wh.ich he

is animated are peculiar to him : He wills
;
he

determines
;
he acts

;
he communicates, by his

fenfes, with the moft diftant objedis; his body
is a v/orld in miniature, a central point to

which every thing in the univeife is conncdled.

Thefe are his peculiar and invariable relations :

The faculties of grovv'th and expaufion, of re-

production and the multiplication of his fpe-

cies, he pofleifes in common with the vegetable

kingdom.

ProgrcfTive fuotion appears^ to be the moll:

diilinguiiliing quality between an animal and a

vegetable. We, indeed, know no vegetable that

enjoys a loco-motive faculty. But this motion

is denied to feveralfpecies ofanimals, asoyfters*,

gall-infe<£ts, &c. This diftindlion, therefore, is

neither general nor efiential.

Senfation more eifentially dillinguifhes ani-

mals from vegetables. But fmjat'ion is a com-

plex idea, and requires fome explication ; for,

if fenfation implied no more than motion confe-

quent upon a ftroke or impulfe, the fenhtive

plant enjoys this power. But, if by lenfation

we mean the faculty of perceiving and of com-

paring ideas, it is uncertain whether brute ani-

mals

* This is not ftriaiy true; for oyfters, and even gall-infects,

are capable of a degree of local motion.
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mals are endowed with this facuhy. If it lliould

be allowed to dogs, elephants, &c. whofe ad:ions

feem to proceed from motives fimilar to thofc

by which men are aduated, it mull be denied

to many fpecies of animals, particularly to thofe

that appear not to poflcfs the faculty of progref-
five motion. If the fenfation of an oyfter, for

example, differ in degree only from that of a

dog, why do we not aicribc the fame fenfation

to vegetables, though in a degree ftill inferior?

This din.ind;ion, therefore, between the animal

and vegetable, is neiiher fufficiently general nor

decided.

A third diftindlion has been derived from the

manner of feeding. Animals have organs of

apprehenfion by which they lay hold of their

food; they fearch for paflure, and have a choice

in their aliment. But plants are under the ne-

cefTity of receiving fuch nourifliment as the loil

affords them, without exerting any choice in the

fpecies of their food, or in the manner of ac-

quiring it: The moillure of the earth is the on-

ly fource of their nouriihment. Xiow^ever, if

we attend to the organization and ad:ion of the

roots and leaves, we Ihall foon be convinced,

that thefe are the external organs by which ve-

'-'ctables are enabled to cxtraCl their food ; that

the roots turn afidc from a vein of bad earth, or

from any obRacle which they meet with, in

fearch of a better foil
;
and that they iplit and

feparate their fibres in different dirc6\ions, and

even
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even change their form, in order to procure

nourlfhment to the plant. A general diftindion,

therefore, between the animal and vegetable,

cannot be founded on their manner of feeding.

From this inveftigation we are led to conclude,

that there is no ablolute and efl'ential diftindion

between the animal and vegetable kingdoms ;

but that nature proceeds by imperceptible degrees

from the moft perfed to the raoft imperfed ani-

mal, and from that to the vegetable : Hence the

frefh water polypus may be regarded as the laft

of animals, and the firft of plants.

After examining the diftindions, we fliall now

inquire into the refemblances which take place

between animals and vegetables. The power of

reprodudion is common to the two kingdoms,
and is an analogy both univerfal and effential.

This mutual faculty would induce us to think

that animals and vegetables are beings of the fame

order.

A fecond rcfemblance may be derived from

the expanlion of their parts, which is likewife a

common property; for vegetables grow as well

as animals
; and, though fome difference in the

manner of expanfion maybe remarked, it is nei-

ther general nor effential; fmce the growth of
fome confiderable parts of animals, as the bones,
the hairs, the nails, the horns, &c. is the effed

of a genuine vegetation ;
and the foetus, in its

firft formation, may be rather faid to vegetate

than to live,

• A
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SA third refemblance yifesfrom the follovvin

fadt: Some animals are propagated in the fame

manner and by the fame means, as vege'ables.

The multiplication of the vine-fretter, (puceron)^

which is effected without copulation, isfimilarto

that of plants by feed ; and the multiplication of

the polypus by cuttings refembles that of plants

by flips.

We may, therefore, conclude, with more cer-

tainty, that animals and vegetables are beings
of the fame order, and that Nature pafTes from
the one to the other by imperceptible degrees;
fince the properties in which they refemble each
other are univerfal and efTential, while thofe by
which they are diflinguifhed are limited and

partial.

Let us next compare animals and vegetables
in different points of view

;
for example, with

regard to number, lituation, magnitude, figure,
&c. from which new indudions will arife.

Animals exceed plants in the number of fpe-
cies. In the clafs of infers alone, there are^

perhaps, a greater number of fpecies, than of the

whole fpecies of plants on the face of the earth.

Animals differ from each other much more than

plants: It is the great fimilarity of plants that

has given rife to the difficulty of diftinguifhing

and arranging them, and to the variety of bo-

tanical fyftems, which are much more numerous

than thofe of zoology.
Bcfide
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Befide being more #rongly charaderlfed, e-

very ipecies of animal is diftinguifli.ible from

another by copulation. Thofe may be regarded
as of the fame fpecies which, by copulation, u-

niformly produce and perpetuate beings every

way fimilar to their parents ;
and thofe which,

by the fame means, either produce nothing, or

diffimilar beings, may be confidered as of diife-

rent fpecies. A fox, for example, will be of a

different fpecies from a dog, if nothing refults

from the intercourfe of a male and a female of

thefe two animals
; or, if the relukbe a diiliinilar

creature, a kind of mule, as this mule cannot

multiply, it will be a fufficient demonllratioii

that the fox and dog are different fpecies of ani-

mals. In plants, we have not the lame advan-

tage ; for, though fexes have been attributed to

them, and generic diftindlionshave been found-

ed on the parts of frudificalion; yet, as thefe

charadteriflics are neither fo certain nor fo ap-

parent as in animals ; and, as the reproduvftioii

of plants can be accomplifhed by feveral me-
thods whicli have no dependence on fexes, or

the parts of frudification, this opinion has not

been uaiverfally received ;
and it is only by the

mifapplication of analogy, that thefexual fyiteni

has been pretended to be fufticient to enable us

to diftinguiih the diiTerent fpecies of the vege-
table kingdom.

Though the fpeciesof animals be more nume-

rous than thofe of plants, the number of indi-

viduals
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viduals in each fpecles ©f the latter flir exceed

rhofe of the fcrmer. In animals, as well as in

plants, the number of individuals is much great-
er in the fmall than in the large kinds. Flies

are ii^ifmitcly more numerous than elephants ;

and there are more herbs than trees. But, if we

compare the number of individuals in each fpe-

cies, the individuals in each fpecies of plant f.ir

exceed thofe of the animal. Quadrupeds, for

example, produce but few. at a tim.e, and at con-

fiderable intervals. Trees, on the contrary, pro-

duce annually an amazing number of feeds. It

may be alledged, that, to render this comparifon

exact, the number of feeds produced by a tree

ihould be compared with the number of germs
contained in the femen of an animal; and then,

perhaps, it would appear, that animals abound

mere in germs than vegetables. But, by colled:-

in^ and fowing the feeds of a fingle elm tree,

100,000 young elms may be raifed from the pro-

dud of one year. Though a horfe, however,

were furniihed with all tlie m.areS he could cover

in a year, the reiult between the produ6tion of

the animal and of the plant would be very diffe-

rent. I avoid taking notice of the number of

germs; bccaufeof thefe,erpecially hi the animal,

we have no certam knowledge, and becaufe the

fame fcminal germs may exill in the vegetable ;

for the feed of a plant is not a germ, but a pro-

duQion as perfed as the foetus of an animal, and

which,
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which, like a foetus, requires only the expanfion

of its parts.

To this may be oppofed the prodigious mul-

tiplication
of fome kinds of infeds, as the bee,

a fmgle female of which will produce 30 or 40

thoufand. But, it ought to be remarked, that

1 am here fpeaking in general of animals com-

pared with vegetables. Befides, the bee, which

aflfords, perhaps, an example of the greateft

muhiplication among animals, proves nothing a-

gainft the prefent dodrine ; for, out of 30 or

40 thoufand flies produced by the mother- bee,

there are but very few females, and no lefs than

1500 or 2000 males: The reft are of neither

fex, and totally incapable of procreating.

It muft be acknowledged, that fome fpecies of

infeds, fifhes, and fhell-animals, appear to be

extremely prolific. Oyfters, herrings, fleas, &c.

are perhaps equally fertile as mofles, and the

moft common plants. But, in general, moft

fpecies of animals are lefs prolific than plants ;

and, upon coniparing the multiplication of the

different fpecies of plants, we find not fuch re-

markable differences, with regard to number, as

take place among animals. Some animals pro-

duce great numbers, and others very few. But,

in every fpecies of plants, the quantity produced

is always great.

From what we have already obferved, it ap-

pears, that, both in the animal and vegetable

kingdoms, the fmalleft and moft contemptible

fpecies
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fpecles are the moft prolific.
In proportion as

animals feem to be more perfed, the number of

individuals decreafes. Does the production of

particular forms of body, necelTary for the per-

fecting of fentimenc, as thofe of quadrupeds, and

of birds, coft nature more expence of organic

particles than the production of inferior crea-

tures ?

Let us now compare animals and vegetables

with regard to fituation, fize, and figure. Ve-

getables can exift no where but on the earth.

Molt of them are attached to the foil by roots:

Some, as truffles, are entirely covered with the

foil
;
and a few grovv' under water. But the

whole require a connection with the furface of

the earth. Animals, on the contrary, are more

generally difiufed. Some inhabit the furface, and

others the interior parts of the earth. Some ne-

ver rife above the bottom of the ocean, and o-

thers fwim in the waters. The air, the internal

parts of plants, the bodies of men and of other

animals, and even ftones themfclves, are ftored

with inhabitants.

By the afiiftance of the microfcope, many new

fpccics of animals have been difcovered. But,

what is fingular, we are not indebted to this in-

ftrument for above one or two fpecies of plants.

The fmall mofs, of which mouldinefs confilts,

is perhaps the only microfcopic plant that has

been dcicribed. From this it would appear, that

Nature has rcfufed cxiftcnce to very fmall plants,

while
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while fhe has created animalcules in the greatefl

profufion. But this opinion fhould not be a-

dopted without examination. Plants are fo fi-

milar in their ftrudure, that it is much more

difficult to diftinguiih them than animals. This

mouldinefs, Vv^hich we imagine to he only a very

fmall mofs, may be a forell or a garden confift-

ing of a multitude of different plants, though
we are unable to diflinguifh them.

Animals and vegetables differ alfo with regard

to fize. There is a greater difproportion betv\7een

the bulk of a whale and that of one of thefe

pretended microfcopic animals, than between the

largeft oak and the fmall mofs mentioned above.

Though bulk be only a relative attribute, it may
be uieful to know the limits within which na-

ture has confined her proJudions. As to large-

nefs, plants differ but little from animals. 1 he

quantity of matter in a whale and in a large tree

is nearly equal ; but, as to fmallnefs, fome men
have pretended to have feen animals fo extreme-

ly minute, that a million of them colieded in a

heap v^ould not equal the fmall mofs on a piece

of mouldy bread.

The mofl general and mofl obvious diflinc-

tion between plants and animals arifes from their

figure. The form of animals, though infinitely

various, has no refemblance to that of plants:

And, though the polypi, which, like plants, can

be multiplied by cuttings, may be regarded as

the link which conneds the animal and vege-
table
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table kingdoms, not only from the manner of

their reprodudion, but ftill more from their fi-

gure ; yet there is no danger of miflaking the

one for the other. The operations of fome ani-

mals refemble plants or flowers. But plants n^-
ver produce any thing fimilar to an animal; and

thofe wonderful infedts which make corals,,

would never have been miflaken for flowers, if,

by a foolifh prejudice, coral had not been re-

garded as a plant. Thus the errors we may
commit in comparing plants and animals, are

confined to a few objects w^hich lie on the ex-

tremities of the two kingdoms; and the farther

we extend ourobfcrvations, wefhall be the more

convinced, that the Creator has inftituted no

fixed limits between the animal and vegetable ;

that thefe two fpecles of organized beings pof-

fcfs a greater number of common properties

than of real differences ;
that the production of

an animal requires, perhaps, a fmaller exertion

of Nature than the produdionof a vegetable ;
or

rather, that the production of organized bodies

requires no immediate exertion at all
; and,

lallly,
that animation, or the principle of life,

infl:ead of a metaphyfical flep in the fcale of be-

ing, is a phyfical property common to all

matter,

CHAPTER



CHAPTER II.

Of Reproduction in general*

WE fhall now examine more clofely this

property, which is common to the ani-

mal and vegetable, this faculty of producing be-

ings fimilar to themfelves, this fucceffive chain

of individuals whichconftitutes the real exigence

of the fpecies : And, without limiting our re-

fearch to the generation of man, or of any par-

ticular animal, let us contemplate the general

phaenomena of reprodudion ; let us colied;

fa<5ts, and enumerate the various methods em-

ployed by Nature for the renovation and tranf-

mifllon of organized exiftences.

The firft, and apparently the mofl; fimple me-

thod, is to aflemble in one body an infinite num-

ber of fimilar organic bodies, and to compofe its

fubftance 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

kind with that of which it conftitutes a part *.

This

The intelUgent reader will perceive that this fentence,

though not very obvious, contains the principle upon which

the fubfequent theory of generation adopted by the author is

founded. It means no more than that the bodies of animals

and of vegetables are compofed of an infinite number of or-

ganic particles, perfectly fimilar, both in figure and fubftance, to

the whole animal or plant, of which they are the conftituent

parts.
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X his apparatus appears, at firft fight, to fuppcfe

a profufion of expence. Such magniiicence,

however, is not imcommon in Nature. It is dif-

cernible even in the more common and inferior

fpccies, as in worms, polypi, ehns, willows,

and many other plants and infedls, 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 bodies

under this point of view, an individual is a

whole uniformly conilruded in all parts, a col-

ledion of an infmite number of particles every

way fimilar, an aflemblage 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 relation between animals, vegetables, and

minerals, which we would not have fufpeded.

Salts, and fome other minerals, confift of parts
fimilar to one another, and to the whole. A
grain of fea- fait, as we diftindly perceive by the

microfcope, is a cube compofed of an infinite

number of (mailer cubes *, which, as we difco-

VoL. li. B ver

* Hac tam parvae quam magnac figurac (falium) ex magno
folum numero niinorum particularum, quae eaaJem figuram

habent, funt conflatae, ficuti mihi faepc licuit oblervare, cum
aquam marinam aut communem in qua fal commune liqualum
crat, iutucor per microfcopium, quod ex ea proueunt elegantes,

parvae, ac quadrangularcs iigurae adco exiguae, ut millf carum

myriades
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ver by h larger magnifier, are themfelves com-

pofed of flill Imaller cubes. The primitive and

conftitiient panicles of this fait muit, therefore^

iinquedionably confift of cubes fo minute, that

they will for ever efcape our obfervation. Plants

and animals, which polfefs the power of multi-

plying by all their parts, are organized bodies

compofed of fimilar organic bodies, the primi-

tive and conftituent particles of which are alfo

orn;anic and fimilar. Of thefe vv'e difcern the

accumulated quantity ;
but we can only recog-

nife the conftituent particles by reafon and ana-

logy.

From this view, we are led to conclude, that

there exills in nature an infinity of organiCi 11-

njmgparticUs^^ of the fame fub fiance with orga-
nized beings. A fimilar firud:ure we have al-

ready remarked in more inanimated matter,

"whieii is compofed of an infinite number of mi-

nute particles that have an exadt refemblance to

the whole body. And, as the accumulation

perhaps of millions of cubes are necefliiry to the

formation

Jrtiyviades magnitadinem arenae craffioris ne aequent. Quae fall's

minutae particulae, quam primura oculis confpicio, magnitudine
ab omnibus lateribus crefcunt, fuam tamen elegantem fuperficiem

quadrangularem retinentes, t'ere Figurae hae fallnuc

cavitate donatae funt, &c. ; See Leeunvenhoek, Arc. Nat. tofu. l.p. 5.
* To avoid the introduction of terms which might not be ge-

B^rallv' underUood, it is necciTary to inform the reader, that the

phrafes corps orgariiqties vlvans, parties organiqnes vivantes., et Diole-

cnfes organiqnes vivantes, v/hich occur fo often in this vohime, and
form the bads of our author's thcor)-, are uniformly, in the ver-

iion, errprcifcd by the words organic particles.
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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 requifue to produce one

of thofe numberlefs germs contained in an elm,

or in a polypus. A cube of fea-falt muft be dif-

folved before we can difcover, by means of

cryftalilzation, the minute cubes of which it is

compofed : In the fame manner, the parts of an

elm or of a polypus muft 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 affenting 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 ftrudure 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 necelfarily be com-

pofed of other cubes, than how a polypus can

be compofed of other polypi. But, if we ex-

amine attentively what is meant by fimple and

compound, we fhall find, that in this, as in every

thing elfe, tlie plan of Nature is very difleren!:

from the groffnefs and imperfediion of our con-

ceptions.
Our fenfes, it is Vv^ell known, convey not to

us exacft rcprefentations of external objecls.

When we v/ant to calculate, to judge, to com-

pare, to weigh, to mcafure, &c. we are cbliged
to have recourfe to foreign aid, to rules, to prin-

B 2 ciplctj,
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ciples, to iifages, to inftruments, &c. All thefe

adminicles are efforts of human genius, and be-

long more or lefs to the abftradion of our ideaSr

This abltradion, with regard to us, conftitutes

the fimplicity of things ; and tlie difficulty of re-

ducing them to this abliraOion is the compound,

Extenfion, for example, being a general and ab-

ftradt property of matter, is not iriueh com-

pounded. In order, however, to judge concern-

ing it, we have imagined fome extenfions to

have no thicknefs, others to have neither thick-

nefs nor breadth, and points, which are exten-

fions without being extended. All thefe abftrac-

tions have been invented as fupports to the un-

derftanding ;
and the few deiiniiions employed

in geometry have given rife to numberlels pre-

judices and falfe conceptions. Whatever is re-

ducible under any of thefe defmitions is called

fimple ; and fuch things as cannot be eafily re-

duced to this ftandard are confidered as complex.

Thus, a triangle, a fquare, a circle, a cube, and

alfo thofe curves of which we know the geome-
trical properties, are regarded as fimple. But

every thing which we cannot reduce under thefe

figures, or abftrad: rules, appears to us to be com-
'

plex. We never refledl, that all thefe geometri-
cal figures exift no where but in our own imagi-

nations, or that, if they are ever found in Na-

ture, it is only becaufe fhe exhibits every pof-

fible form ; and the appearance of fimple figures^

as an exadl: cube, or an equilateral pyramid, is,

perhaps.
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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 w-e perpetU'-

ally confider the abftrad as fimple, and the real

as complex. But, in nature, no abftrad: exifls;

nothing is llmple ; every object is compounded.
We are unable to penetrate into the intimate

ftrudure of bodies. We cannot, therefore, de-

termine what objects are more or lefs complex,
unlefs by the greater or lefs relation they have

to ourfelves, and to to th-e refl of the univerfe.

Eor this reafon we regard the animal as being
more complex than the vegetable, and the vege-*

table than the mineral. With refpedl to us, this

notion is juft ;
but we know not whether the a-

nimal, vegetable, or mineral, be, in reality, the

moft complex or the moft fimple ;
and we are

ignorant whether the producSlion of a globe or a

.cube requires a greater eiTort of Nature than that

of a germ, or an organic particle. If we were

to indulge in conjed:ures upon this fubjed:, we

might imagine that the moft common and nu-

merous objefts are the moft fimple. But this

iv'ould make animals more fimple than plants or

minerals; becaufe the former exceed the latter-

in number of fpecics.

But, without dwelling longer on this fubjed:,

it is fufficient to have fliown, that all our no-

tions concerning fimple and compound are ab-

lirad: ideas
;
that they cannot be applied to the

'"omplex operations of nature; that, when we
B 3 attempt
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attempt to reduce all bodies into elements of a

cubical, prifmatic, globular, or any other regular

figure, we fubftitute our own imaginations in

oppofition to real exiftences ;
and that the forms

of the conftituent particles of different bodies

are abfolutely unknown to us; and, of courfe, we

may believe or fuppofe that organized beings

^•^are compofed of fimilar organic particles, as weir

as that 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 lefTer 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 nev/ tree is produced. The polypus,
and fome other fpecies of animals, may likewife

be multiplied by cuttings feparated from any

part of their bodies
; and, as our rule of judging

in both cafes is the fame, vvhy lliould we form
a different opinion concerning them ?

The above reafoning renders it extremely

probable, that there really exifls in Nature an

infinite number of fmall organized beings, every

way fimilar to thofe large organized bodies

which make fiicli a confpicuous figure in this

world
;

that thefe fmall organized beings are

compofed of living organic particles, which are

common hotli to animals and vegetables, and are

their primary and incorruptible elements; that

a|i ailemblage of tliele particles conftitutes an

animal
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animal or a plant ; and, confequently, that re-

produdtion or generation is nothing but a change

of form, effected folely by the addition of finii-

lar particles ;
and the death, or refolution of

organized bodies, is only a feparation of the

fame particles. Of the truth of this doctrine,

not a doubt will remain, after the proofs de-

livered in the following chapters are perufed.

Befides, if we reflect on the growth of trees, and

confider what an immenfe mafs is produced from

fo fmall an origin, we muft be perfuaded that this

increafe of matter is efTedtcd 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 fmall

tree a hud is formed, which contains the tree

that is to fpring the next feafon
;

and this bud

is an organized body fimilar to the fmall 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 j;he 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 arc

compofed of minute organized bodies fimilar to

themfelves, and that the whole individual is

formed by a numerous riOemblagcof minute and

fimilar individuals.

Cub,
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But, it may be demanded, were not all thefe

minute, and limilarly organized bodies, contain-

ed in the feed ? and may not the order of their

imfolding be traced from that fource ? for it-,is

apparent, that the firft bud was furmcunted by
a fimilar bud, which was not expanded till the

fecond year, and the third bud was not unfold-

ed till the third year ; and, confequently, the

feed may be faid to have really contained the

whole buds which would be formed for loo

years, or till the dilToluiion of the plant: It is

alfo apparent, that, this feed contained not only
all the fmall organized bodies which- mull in

time have conftituted the individual tree itfelf,

but likewife all the feeds, and all the individuals

which would fucceffively arifc, till the final de-

llrudiion of the fpecies.

This, indeed, is a capital diiliculty : We
iliall therefore examine it with the greater at-

tention. It is true, that the feed produced a

fmall tree the firft year, folely by the imfolding
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 deftrudion of the fpecies,

were contained in the firft feed. This opinion

fappofes an infinite progreflion, and makes every
individual a fource of eternal generations. The

firft
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fiift feed, for inftance, muft have Included all

the plants of its fpecies which have exifted, or

ever will exift
;
and the firft man muft have

contained in his loins all the men who have ap-

peared, or ever will appear, on the face of the

earth. Every feed, and every animal, according

to this dodrine, muft have included in its own

body an infinite pofterity. If we yield to rea-*-

fonings of this kind, we muft lofe fight of truth

in the labyrinths of infinity ; and, in place of

folving, or of throwing light upon the queftion,

we will involve it in tenfold obfcurity. It is re-

moving the objed beyond the reach of our.vi«!-

fion, and then complaining that it cannot be feen.

Let us inveftigate the nature of the ideas of

infinite progieifion and expanfion. How do w^e

acquire them? In what do theyinftrudl: 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-

cies is to us an infinite multitude. From the

fame data by which we have demonftrated the

nonentity of geometrical infinity,we might prove,

that infinite fucceffion, or propagation, refts on

no firmer bafis; that it is only an abftradt idea,

a mere deduction from the idea of finite objects,,

by lopping off the limits which necelfarily ter-

minate every magnitude *; and, of courfe, that

every
* See this fully demonftrated in my preface to the French

iranflation of Newton's fluxions, p. 7.
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every opinion which infallibly leads to the idea

of adual exiftence, upon no better authority

than what is derived from geometrical or nume-

rical infinity, ought to be rejeded.

The partizans of this opinion are now redu-

ced to the necefhty of acknowledging, that

their infinity of fucceflion and of multiplica-

tion is only an indeterminable or indefinite

number. But, fay they, the firft feed, of an

elm, for example, which weighs not a grain,

adual iy contains all the organic particles requi-

fite for the formation of this tree, and of all the

individualsof the fame fpecies which 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 multi-

plication was completed in the creation of the

firft individuals, is not this both an acknow-

ledgment of ignorance, and a renouncing of all

defire of farther improvement ? We afk how
one being produces its like ? and we receive for

anfvver, that the whole was created at once. A
flrange folution; for, whether one only or a

thoufand generations had paffed, the fame diffi-

culty remains, and, inftead of removing it, the

fuppofition of an indefinite number of germs, all

exifting and contained in a fingle germ, increa-

fes and renders it altogether incomprehenfible.
I allow, that it is much eafier to find fault,

than to inveftigate truth, and tliat the queftion

concerning
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concerning reprodudion is perhaps of fuch a

fubtile nature, as not to admit of a full and fatis-

fadtory explication. But we ought at leaft to

inquire whether it be altogether infcrutable
; and,

in the courfe of this inquiry, we will difcover all

that can be known, and the reafon why we can

know no more.

Queftions or inquiries are of two kinds ; the

firft regard primary caufes, the other particular

effeds. If, for example, it be afked why mat-

ter is impenetrable ? we muft either 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 abftrad

qualities, that, having no mode of comparing
them with other objedls in which they do not

exift, we arc totally incapable of reafoning con-

cerning them
;
and therefore all inquiries of this

kind, as they exceed the powers of human in-

telled, are pcrfedly ufelefs.

But, on the other hand, if the reafon of par-

ticular eflects be demanded, we are always in a

condition to give a diftindt anfwer, whenever we
can fhow that thefe effeds are produced by one

of the general caufes; and the queftion is equal-

ly folved, whether the particular effed proceeds

immediately from a general caufe, or from a

chain
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chain of fucceflive effed;s, provided we have a

clear conception of thi dependence of thefe ef-

fedis upon each other, and of their mutual rela-

tions.

But, when a particular effed appears not to

have any dependence upon more general efFeds,

or h s no analogy to thofe already known, we are

then totally unable to give any explication of fuch

efFed ; becaufe we have no fnnilar object with

which it can be compared. We cannot explain
a general caufe, becaufe it equally exifts in every

object; and, on the coutraiy, we can give no

account of a fiagle or ifolated eftet^ ; becaufe

the fame quality exifts not in any other fubjedl.

To explain a general caufe, we muft difcover one

flill more general ;
bic a fmgle and detached

effed; may be iliuitnited by the difcovery of an

analogous efFed, which experience or accident

may exhibit.

There is Hill another kind of queftion, which

may be called a queftion of fad. For example,

why do trees, dogs, &c. exift ? All queftions of

this kind are perfedly infolvable; for thofe who
folve them by final caufes confider not that they
miftake the effed for the caufe : The relation of

particular objeds to ourfelves has no connedion

with their origin. Moral affinity or fitnefs can

never become a phyfical reafon.

Queftions in which we employ the word Whj,

ought to be carefully diftinguifhed from thofe

in
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111 which we employ Houu^ and ftill more from

thofe in which we ought to ufe the words houj

much or hoiv many. Why always relates to the

caufe of the efted:,or to the effed: itfelf
;
hoiv re-

lates to the manner in which the effect happens ;

and hoiv much relates to the meafure or quantity
of the effed.

Thefe diftindions being ePiabli{l:icd, let us now

examine the qucflioa concerning the reproduc-

tion of beings, if it be demanded ^why animals

and vegetables continue their fpecies ? we clear-

ly perceive that this is a queftion of fad, and

therefore it is ufelefs and infolvable. But,

if it be afked hoiv animals and vegetables are re-

produced? we are enabled to lolve the queftion,

by giving the hiftory of the generation of every

fpecies of animal, and of the reprodudion of e-

very fpecies of plant : After tracing, however,

every polfible method of propagation, and ma-

king the moft exad oblervations, we have

learned the fads only, but have not difcove'-d

the caufes : And, as the means Nature employs
in multiplying and containing the fpecies, feem

to have no relation to the ell'cds produced, we
are ftill under the necefTity of aftcing, by what

fecret caufe Ihe enables beings to propagate their

kinds?

This queftion is very difierent from the fi ^ft:

and fecond. It admits of nice fcrutiny, and e-

ven allows us to employ the powers of imagi-
nation. It is, therefore, by no means infolvablb ;

for
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for it belongs not to a general caufe. Neither

is it folely a queftion of fad : And if we can

conceive a method of reprodudlion, depending
on primary caufes, or which, at leaf!:, is not re-

pugnant to them, we ought to be fatisfied with

it ;
and the more relation it has to the other ef-

fects 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 tohavethegreateft analogy to the

other phaenomena of nature. But we ought to

rejedl every hypothefis which fuppofes the thing

to be already accomplifhed ; fuch, for example,

as that which fuppofes the firft germ to contain

all the germs of the fame fpecies, or that every

reproduction is a new creation, an immediate

cfted: of the will of the Deity; for all hypo-
thefes of this kind are mere matters of fad:, con-

cerning which it is impoflible to reafon. We
muft likewife rejedt 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 vegeuiblesand peopled with animals ;

that men may be fupplied with abundance of

nourifhment, &c.; for fuch hypothefes, in place

of explaining the effed: by phyfical caufes, ftand

on no other foundation than arbitrary relation^

and moral affinities. We ought, at the fame

time, to defpife thofe general axioms and phy-
sical problems fo frequently and fo injudiciouf-
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ly employed as principles by fome philofophers,
fuch as,

' Nulla foecundatio extra corpus ;' e-

very living creature proceeds from an egg; ge-
neration always fuppofes fexes, &c. Thele max-

ims mufl. not be taken in an abfolute fenfe ; they

fignify no more than that the thing happens
more commonly in this manner than in any o-

ther.

Let us then endeavour to find an hypothefis

that will be liable to none of thefe defed:s or in-

cumbrances
; and, if we (hall not fucceed in ex-

plaining the mechanifm employed by Nature for

the reprodudion 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 Ihe

bcftows on bodies both an external and internal

figure ;
would not this be one method by which

reprodu«£lion might be effeded ?

Let us firft confider whether this fuppofition

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 afTcdions, and we can imi-

tate Nature, by rcprelenting external figures int

dificreat
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different ways, as by painting, by fculpture, and

by moulds. But, though our Tenfes be limited

to external qualities, we know that bodies pol-

fefs internal qualities, fome of which are gene-

ral, as gravity. This quality or power ads 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 mod active kind,

which penetrate the internal parts of matter. We
are unable to form diftindt ideas of fuch quali-

ties; becaufe, not being external, they fall not

under'the cognilance of our fenfes. But we can

compare their effeds, and may draw analogies

from them, in order to account for the effeds

of fimilar qualities.

If our eyes, inflead of reprefenting to us the

furfaces of bodies only, were fo conftrudqd as

to perceive their internal parts alone, we fliould^

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-

ceive as moulds for the external figures of bo-

dies; and we fhould then be in a condition to

imitate the internal parts of bodies, as we now
imitate the external. Thefe internal moulds,

though beyond our reach, may be in the pofTef-

> fion of Nature, as fhe endows bodies with

gravity, which penetrates every particle of mat-

ter. The fuppofition of internal moulds being
thu8
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thus founded on analogy, let us* next examine

whether it involves any contradi£lion.

It may he alledged, that the expreffion, inter-

nal mould, includes two oppofite and contradic-

tory ideas ;
for the idea of a mould relates only

to the furface ;
but the idea of internal, as here

employed, has a relation to the whole mafs j
and

therefore we might, with equal propriety, talk

of a maffy furface as of an internal mould.

I allow, that, when ideas are attempted to be

reprefented which have never been exprefled^

we are fometimes obliged to ufe terms that are

apparently contradictory. To avoid this incon-

venience, philofophers have been accuftomed to

employ unufual terms, inftead of thofe which

have a received fignification. But this artifice

is of no ufe, when we can Ihow, that the feem-

ing contradiction lies in the words, and not in

the idea. A fniipfe idea, however, cannot include

acontradidion ; i. e. whenever we can form an

idea of a tiling, if this idea be hmple, it cannot

be complex ;
it can include no other Idea; and,

of courfc, it can contain nothing that is oppofite

or contradictory.

Simple ideas are not only the firft apprehen-
fions received by the fenfes, but the fii 11 com-

parifons which we form of thefe apprehenlions:
For the firft apprehcnfion is always the refult'of

comparifon. The idea of the largenefs or di-

itance of an objedt neceffarily implies a compa-
rifon with bulk or diftance in general. Thusj
Vol. II. C when
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when an idea includes nothing more than com-

parilbn, it ought to be regarded as fimple; and,

confequently, it can contain nothing contradic-

tory. The idea of an internal niould 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 contradiction.

Let us now trace the confequences which

maybe drawn from thisfuppoiition ; let us like-

wife inveftigate fuch fads as may correfpond

with it; and the more analogies we can colled,

the fuppofition will be rendered the more pro-

bable. We fhall. begin with unfolding the idea of

internal moulds ;
and then explain how it may

lead us to conceive the mode of reprodudion.

Nature, in general, appears to have a greater

bias towards life than death: She feems anxious

to organize bodies as much as poflible. Of this

the multiplication of germs, which may be in-

finitely increafed, is a convincing proof; and it

may be fafely affirmed, that, if all matter is not

organized, it is only becaufe organized beings

deftroy one another ;
for we can increafe at

pleafure the number of animals and vegetables ;

but we. cannot augment the quantity of ftones

or of dead matter; which feems to indicate, that

the moft ordinary and familiar operation of Na-
ture
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^ure is the produdllon 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 Tingle germ.
The Teed of an elm, which w^elirhs not above the

hundredth part of an ounce, will, in loo years,

form a tree, of which the mafs wnll amount to

ten cubic fathoms. But, at the tenth year, this

elm will have produced looo feeds, each of

which, in loo years more, will conhft often cu-

bic fathoms. Thus, in the fpace of i lo years,

more than 10,000 cubic fathoms of organized
matter are produced. Ten years after, we lliall

have ten million of fathoms, without including

the annual increafe of 10,000 wdiich would a-

mount to 100,000 m.ore
;
and in ten years more,

the number of cubick fathoms would be

10,000,000,000,000. Hence, in 130 years, a

fmgle germ would produce a mafs of organized

matter equal to 1000 cubic leagues; for a cubic

league contains only about io,ooo,ooo,ooocubic

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 converted into organized

matter of a fnigle fpecies. Nature would know
no bounds in the production of organized bodies,

if her progrefs were not obftrudcd by matter

C 2 which
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which Is not fufceptlble of organization ; and

this is a full demonftration that fhe has no ten-

dency to increafe brute matter: that her fole ob-

ject is the mukiplication of organized beings ;

and that, in this operation, fhe never ftops but

when irrefidible obftacles occur. What we have

remarked concerning the feed of an elm may be

extended to any other germ ;
and it would be

eafy to fhov\r, that, by hatching all the eggs which

are produced by hens for a courfe of 30 years,

the number of fowls would befo great as to co-

ver the whole furface of the earth.
^

Calculations of this kind evince the tenden-

cy of Nature towards the produdion of orga-
nized bodies, and the facihty with which flie

performs the operation. But I v/ill not (lop

here. Inftead of dividing matter into Qv^a-

nized and brute jnatter^ the general diviiion

ought to be into living and dead matter. That
brute mutter is nothing but matter produced by
the death of animals and vegetables, might
be proven rroin tlie enormous quantities

of fhell% and other rellcks of living bodies,

which conilitute the principal parts of itones,

marbles, clays, marls, earths, turfs, and o'-hei*

fubOinnces that are commonly reckoned bruts

matter^ hut are, in reality, compofed of decayed
animals and vegetables. This dodrine will be

farther illuftrated bv the fubfequent remarks,

which appear to be well founded.

The
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The great facility and adivity of Nature in -,

the produdtion of organized bodies, the exigence

of Infinite numbers of organic particles which

conftitute life, have been already lliovvn. We
now proceed to inquire into the principal caufes

of death and deftru6l:ion. In general, beings
which have a power of converting matter into

their own lubftances, or of affimilating the parts

of other beings, are the greateft deflroyers. Fire,

for example, which converts almoft every fpe-

cies of matter into its own fubftance, is the great-

eft fource of deftrudion that we are acquainted
with. Animals feem to partake of the nature

of flame ;
their internal heat is a jpecies of fire

approaching to flame. Accordingly, animals are

the greateft: deftroyers ;
and they aftlmilate and

convert into their own fubftance all bodies which

can ferve them for nourifliment. But, though
thefe two caufes of deftruclion be confider-

ablc, and their effcds tend perpetually to the

deftrudion of organ. zed bodies, the caufe of re-

produdion is infiniteiy more adlive and power-

ful. It even Teems to derive, from deilrudion

itfelf, frefti powers of multiplying ; for afn-

milati(m, which is one caufe of death. Is, at

the fame time, a necefl!ary mean of producing
life.

The dcftrudion of organized bodies, as has

been remarked, is only a feparatlon of the orga-
nic particles of wdiich they are compofed. Thefe

particles continue feparate till they be again u-

C
,3 nitcd
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nited by fome adlve power. But what is this

power ? It is the power, poiTened by animals

and vegetables, of afiimilating the matter of their

food
;
and is not this the fame, or nearly con-

nected with the fame power which is the caufe

of reprodudion ?

C H A P.



CHAP. III.

Of Nutrition and Groijuth.

A N animal body is a kind of internal mould,

X^,. in which the nutritive matter is fo alTi- y
milatcd 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 phae-

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 fliould be proportionally un-

folded and augmented by the addition of ac-

ceffory matter.

But, how can wc have a clear idea of this aug-
mentation or expanfion, if we confidcr not the

bodies of animals, and each of their parts, as fo

jnany internal moulds which receive the accef-

ibry matter in the order that refults from their

polition and ftrudure ? This expanfion cannot

be efledled folely by an addition to the furfaces,

but, on the contrary, by an intus-fufception, or

by penetrating the whole mafs j for the lize of

the
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the part is augmented proportionally, without

changing its form. Hence it is neceirary, that

the increafing matter muft, in fome manner or

other, intimately penetrate the whole part in all

its dimenrions : It is equally neceflarv, that this

penetration Ihould be effected 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,

whicii would entirely change their figure. What
can thus regulate the acceffory matter, and force

it to arrive equally and p'-oportinally to every
internal point of the body, if we have not re-

courfe to an internal mould ?

The bodies of anioials and ofvegetables, there-

fore, confift of internal moulds, which uniform-

ly preferve the fame figure. Bat their mafles

may receive a proportional increafe, by the ex-

panfion of the moulds in all theif dimcnfions,

both internal and external
;
and this expanfion

is eiTed:ed by an intus-fufception of an accef-

fory and foreign maticr, v/hich intimately pe-
netrates the whole, and aOumes the lame form

and identity of fubltance with the matter of the

moulds themfelves.

But what is the nature of that matter which
*

an animal, or a- vegetable, aiTunilates to its own
fubftance ? What beftows on it that force and

adivity which enables it to penetrate the inter-

?i^l mould ? If fuch a power exifts, mufl: it nor.

be
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be fimllar to that by which the mould itfelf is

capable of being reproduced ?

Thelc three queflions include the whole fub-

je6l, and appear to depend on one another; for

it is impoffible to explain, in a fatisfactory 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 refolvcd

by the preceding reafonings, and fhall be clear-

ly unfolded in the fubfequent chapters. We
fhall fhow, that there are in Nature infinite

numbers of living organic particles ; that Nature

produces ihem without any expence, becaufe

their exiflence is conftant and invariable
; that

the caufes of death difunite thefe particles only,
but do not deftroy them. Thus the matter
aflimilated 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 fizc 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-

jorbed by the roots and leaves of a plant, a great

part
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part is rejcded by tranfpiration, by fecretions,

and by other excretories ;
and a fmall 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 brute particles 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 active

power, to the different parts, in a proportion fo

exa£t, 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 active power, which enables the organic

matter to penetrate and combine WMth the inter-

nal mould I It is apparent, from the preceding

chapter, that powers exift in Nature, like that of

gravity, which affedt the moft internal parts of

matter, without having the fmalleft relation to

its external qualities. Thefe powers, as former-

ly obferved, are beyond the reach of our fenfes ;

becaufe their adion is exerted upon the intimate

ftrudlure of bodies. It is evident, therefore, that

we can never obtain a clear idea of them, nor

of their mode of ading. Their exiftence, how-

ever, is not lefs certain, than that, by means of

them, moft natural effeds are produced, efpe-

cially thofe of nutrition and expanfion, which
niuft be owing to a caufe that penetrates the

mofi:
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mofi: Intimate recedes of the original moulds ;

for, in the fame manner as gravity pervades the

whole parts of matter, the power which puflies

forward or attracts the organic panicles of food,

penetrates the internal parts of organized bodies;

and, as thefe bodies have a certain form, which

wehavcdiftinguilhedby the appellation oi inter-

nal moulds^ the organic particles, puihed on

by the adion of this penetrating force, muft en-

ter in an order relative to this form, and confe-

(piently cannot alter its figure, but only augment
its bulk, and give rife to the growth and expan-

fion of organized bodies : And if, in the orga-

nized body, thus expanded, there be fome par-

ticles fimilar to the whole, both internally and

externally, thcfe parts will become the fource of

reprod action.

Let us now examine the third quetlion, name-

ly. Is it not by a fimilar power that the internal

mould itfelf is reproduced ? This power appears to

be not only fimilar, but the very fame w^ith that

which is the caufe of expanfion and reproduc-

tion ; for, in an organized and expanded body,

nothing farther is neceffary for the reprodudion

of a new body fimilar to itfelf, than that it Ihould

contain fome particle every way fimilar to the

whole. This particle, at its firft feparation, will

not prefent to our eyes a fenfible figure by which

we can compare it with the whole body. But,

when feparated from the body, and put in a fi-

tuation to receive proper nourifhment, this fimi-

lar
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lar particle will begin to expand and to exhibit

the form of an entire and independent being, of

the fcioie fpecies with that from which it was

detached. Thus, a willow or a polypus, as they
contain a larger proportion of particles fimilar

to the whole, than moft other fubftances, when

cut into any indefinite number of pieces, each

fegment becomes a new body fimilar to the pa-

rent from which it was feparated.

Now, in a body of which all the particles are
*

fimilar to itfelf, the organization is the moil

firaple, as has been remarked in the tirfl chap-

ter ;
for it is only a repetition of the fame torm,

a congeries of figures, limilarly organized. It is

for this reafon that the moft fimple bodies, the

moft imperfed: fpecies, are moft eafily and moft

abundantly reproduced. But, if «-n organized

body contain only few particles fimilar to itfelf,

as thefe alone are capable of a iecond expanfion,

its power of reproducing will be both more dif-

ficult, and more circumicribed as to the number

produced. The organization of bodies of this

laft kind is alfo more complex, becaule it pof-

fefles fewer parts which are fimilar to the whole
;

and, therefore, the more
; erfectly a body is or-

ganized, its power of reproduction v;ill be pro-

portionally diminiihed.

in this manner we 'difcover nouriihment,

growth, and propagation, to be effeCls of the fame

caufe. Organized bodies are nouriflied by the

particles of aliment which are fimilar to them ;

tliey
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they grow or are expended by abforblng thofe or-

ganic particles which correipond to their own na-

ture; and they propagate, becaiife they contain

foiiie organic particles fimilar to themfelves. It

only remains to examine whether thefe fimilar

organic particles are extradled from the food, or

have a primary and independent exiflence in the

bodies themfelves. If we fuppofe the latter, we
recur to the infinity of fimilar paris 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
; and, after what has been faid on the

fubjedl, we hope to be able to explain the man-
ner of their abforption, and how the more mi-

nute organi(l!*particlcs
wnich coinpofe them are

united.

We formerly remarked, that the organic parts

of food were feparated from tiiole which have

no analogy to tlie animal or vegetable, by tran-

fpiration and other excretions. The tirft re-

main, and ferve to expand and nourilh the body:
But thcfc organic parts muft be of very differ-

ent fpecies; and, as each part of the body re-

ceives only a proper number of thofe which corre-

fpond 10 it,' the furplus, it is natural to imagine,
will be returned from all parts of the body, and

be colledted in one or more refervoirs, where they
will unite and form Imall or^ianic bodies fimilar

to the firfi:, and which require nothing but pro-

per
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per circumftances for expanding and becoming
new individuals of the fame fpecies ; for, as all

parts of the body fend off organic particles fimilar

to thofe of which themfelves are compofed, the

refult of their union muft be the produdion of

new organized bodies fimiiar to the original.

Hence we may conclude, that this is the reafon

why organized bodies, during the time of their

growth and expanfion, are feldom or never ca-

pable of reproducing; becaufethe grovving parts

abforb the whole organic particles prefented to

them, and no furplus being fent from the differ-

ent parts of the body, propagation becomes, of

courfe, impradicable.
This account of nutrition, and of reproduc-

tion, will not, perhaps, be received by thofe phi-

Jofophers w^ho admit only a certain number of

mechanical principles, and rejed every thing as

falfe which depends not upon them; and, as the

explication now given of nutrition and repro-

dudion has no connection with any of thefe

principles, they will conclude that it deferves

no credit. But I think very differently from

thefe philofophers. In admitting only a few

mechanical principles, they confider not how
much they contract the bounds of philofophy,
and how few phaenomena can, by this narrow

method of thinking, be fully explored.

The notion of explaining all the appearances
in Nature upon the principles of mechanifm, is,

doubtlefs, a great exertion, and was firft attempt-
ed
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ed by Des Cartes. But it is, at leafl:, an unte-

nible project; and, though it were othervvife,

\vc arc unable to put it in execution. Thefe

mechanical principles are, ihe extenfion of inat-

ter, its impenetrabiliry, its motion, its external

figure, i»s divilibility, the communication of mo-
tion by impuifc, by the action of fprings, &c.
Thefe ideas we have acquired by cur fenies, and

we regard them as principles, becaufe they are

general and common to all matter. But are we
certain that matter poffeiTcs no other qualities ?

Ought we not rather to believe that thefe qua-
lities, which we ailume for principles, are only
modes of perception ;

and that, if the confor-

mation of our fenfes were different, we would

recognize qualities in matter very different from
thole above enumerated ? It is prcfumptuous to

deny every quality to matter but thofe we are

acquainted with. Many general qualities, per^

haps, remain to be difcovered ; and many may
cxift Vv'hich will for ever elude human difcern-

mcnt. The caufe of impulfion, of cohelion, or

of any other mechanical principle, will always
continue to be equally infcrutable as that of at-

traction, or of any other general quality. Hence
it may be concluded, that mechanical principles
are nothing elfe than general effects which ex-

perience has enabled us to remark in matter ;

and that, whenever we fhall difcover, cither by
reflexion, by analogy, or by experience, a new

general cffedt, it will become a new mechanical

principle,
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principle, which may be employed wirh equal

advantage and certainty as any of thofe that are

already known.

The defed: of Ariftotle's philofophy was the

employing particular effeds as caufes; and that

of Des Cartes confifts in the rejection of every

caufe, but a few general efFeds. To ufe nothing
as caufes but general effeQs, to endeavour to

augment the number of thefe, and to attempt to

generalize particular effects, would conftitute the

mofl: perfed principles of genuine philofophy.

In my theory of expanfion and reproduction,

I firft adroit the mechanical principles, then the

penetrating force of gravity, and, from analogy
and experience, I have concluded the exiftence

of other penetrating forces peculiar to organized

bodies. I have proved by fads, that matter has

a ftrong tendency towards organization; and

that there are in N.uure an infinite number of

organic particles. 1 have, therefore, only gene-

ralized particular obfervations, without advan-

cing any thing coiUrary to mechanical principles,
'

when that term U iifed in its proper fenfe,as de-

noting the general elFeds of Nature.

CHAP,



CHAP. IV.

Of the Generation of Anmals,

AS
the organization of man, and of other

animals, is the mofl: perfed:, and the

moft complex, the propai^ation of them is Hke-

wlfe moft difhcult, and the number of indivi-

duals is lefs abundant. I except here luch ani-

mals as can be'multiplied by a reparation of their

parts, or without the aid of generation, thefe

having been fufficiendy treated of in the pre-

ceding chapter ''.

But how will the theory delivered in the
j

former chapter apply to the generation of men,
and other animals, who are diftinguiflied by
fcxes ? We underftand, from what has been laid,

hov^r every individual may reproduce; but we
cannot conceive how two individuals, the one a

male, and the other a female, Ihould uniformly

produce a third.

Before replying to this objection, I muft ob-

lerve, that the writers on this fuhjedl have con-

fmed their ideas folcly to the generation of men
and of animals, without attending to the nature

Vol. II. D of

* Here the Author gives an unneccfTary recapitulation of

Chap. III. to which the reader is referred.
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of leprodudion In general : And as the gene-

ration of animals is the mofl: complicated fpecies

of rcprodiidion, they have laboured under great

difadvantages, not only by attacking the molt

difficult point, but by leaving themfclves no fub-

je<5l
of comparifon to enable them to illuiirate

the queftion. lb this circumftance i chiefly attri-

bute the unfuccefsfulnefs of their attempts. But,

by the method 1 have obferved, I am perfuaded

that I Ihall be able to give a fatisfad;ory expla-

nation of every ipecies of reprodudion.
Let the generation of man ferve as an ex-

ample. To begin with infancy :

The expanfion and growth of the different

parts of man's body being effcded by the inti-

mate penetration of organic particles, analogous
to each of thefe parts, all the organic particles, in

early life, are abforbed, and entirely employed
in unfolding and augmenting his different mem-

bers. He has, of courfe, little or no fuperflu-

ous particles, till his growth be completed. It is

for this reafon that infants are incapable of pro-

pagating. But, when man's body has nearly at-

tained its full fize, he requires not the fame

quantity of organic particles; the furplus is,

therefore, fent from all parts into refervoirs de-

ftined for their reception. Thefe refervoirs are

the teftes and feminal veffels. At this very pe-
riod, w^icn the growth of the body is nearly

Jfiniihed, puberty commences, and every phae-

iiqmenon attending it difcovers afuperabundancq
•

•

of
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of nourlfhment : The voice changes into a

deeper tone
;

the beard begins to a^-j^ear, and

other parts of the body are covered with hair;

the parts deftined for generation are fuddenly

expanded ;
the feminal fluid fills the relervoirs

prepared for its reception, and fpontaneouf-

ly efcapes from the body during fleep. This

fuperabundance is ftill more evident in the

female: It dilcovers itlelf by a periodic evacua-

tion, which begins and terminates with the fa-

culty of propagating i by a quick iLcreai'e of the

brealts
; and by a change in the fexual parts,

which ihall be afterwards explained *.

I conceive, then, that the organic particles

fent from all parts of the body into the tellicles

and leminal vellels of the male, and into the

ovarium of the female, compoie the ieminal

fluid which, in either fex, as formerly obierved,

is a kind of extract from the feveral parts of the

body. Thefe organic panicles, inft< ad of uni-

ting and forming an individual fimilar to that.in

whofe body they are contained, as happens in

vegetables, and Tome imperfed animals, cannot

accomplifh this end v.-ithoiit a mixture of the

fluids of both iexes. When this mixture is made,
if the organic particles of the male exceeJ thofe

of the female, the refult is a male; and if thofe

of the female abound mod:, a female is gene-
rated. I mean not that the organic particles of

the male or of the female could fmgly produce
D^ 2 individuals :

• See below the Nat. Illll, of Man, chap. 2.
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individuals : A concurrence or. union of both i§

requifite to accompliih this end. Thofe fmall

moving bodies, CAWcd/pcrinatic animals^ which,

by the aililtance of the microfcope, are feen in

the feminal fiuids of al! male animals, are, per-

haps, organized fubllances proceeding from the

individual which contains them
; bur, of them-

felves, they are incapable of expanhon, or of

becoming animals fnnilar to thofe in whom they
exift. We fnall afterwards demonftrate, that

there are fnnilar animalcules in the feminal fluids

of females, and point out the place vvherc this

fluid is to be found.

It is probable, tliat thefe organic bodies are

only the firft rudiments of an animal, containing

nothing but its eiTential parts. We fhall not en-

ter into a detail of proofs on this fubject, but

content ourfelves with remarking, that the or-

ganization of thefe pretended fpermatic animals

maybe very imperfed: ;
or rather, "that they

are the living organic particles mentioned above,

which are common both to vegetables and to

animals
; or, at moft, that they are only the firft

jundion of thefe particles.

But, to return to our fubjed:. It may be afki- .

ed, how is it pofiible that the fuperfluous orga-
nic particles fhould be detached from all parts of

the body, and unite upon the mixture of the

male and female fluids ? Befides, are we certain

that fuch a mixture takes place ? Has it not been

maintained, that thie female furnifhes no fluid of

the
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this kind ? Is it an cftabliihed facl, that the male

fluid enters the uterus ? &c.

To the lirft queftion 1 reply, that, if what I

had faid concerning the penetration of the in-

ternal mould by the organic particles, in growth
and nutrition, had been properly underRood, it

would be ealy to conceive, that, when thefe

particles are unable to penetrate the parts into

which they formerly entered, they, mull take

another route, and, of courfe, arrive at fom.e

other part, as the tefticlcs and feminal veilels.

Every attempt to explain the animal oecono-

my, and the various motions of the luiman

body, by mechanical principles alone, mud be

vain and inefleclual
;
for it is evident, that the

circulation of the blood, mufcular motion, and
other fundlons of an animated body, cannot be

accounted for by impulfion, or by any of the

common laws of mechanifm. It is equally evi-

dent, that growth and reproduction are efFeds

of laws of a different nature. Why, then, do
we refufe the exiftence of penetrating forces

which ad upon the whole fubfiances of bodies

when we have examples of fuch powers in gra-

vity, in magnetic attradion, in chemical affini-

ties ? Since, therefore, we are affured by fads
and by a number of conflant and uniform ob-

fervations, that there are powers in nature wliich

ad not by impulfion, why are not thefe powers
ranked among mechanical principles ? Why do
Vfc rejed tliem in the explanation of eifcds

^ 3 which
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which they are known to produce ? Why are we

defiroLis of employing the power of compulfion

only ? Is not this equally abfurd as to judge of

painting by the touch ;
to explain the phaenome-

na which belong; to the mafs by thole that relate

only to the furface ;
or to ufe one fenfe in place

of another ? It is limiting the reafoning faculty

to a fmall number of n>echanical principles,

which are by no means fufficicnt to explain the

various effeds of Nature.

But, if thcfe penetrating forces be admit-

ted, is it not natural to ima2;ine, that thofe par-

ticles which are mofl analogous to one another

will unife in the mon intimate manner
;

that

each part of the body will appropriate thofe

which are mod agreeable to its nature
;
and that

the whole fupeifluous particles will form a femi-

nal fluid, which fhall contain all the organic par-

ticles neceffary for forming a fmall organized
'

body, fimilar in every refped to that from which

the fluid is extraded ? May not a force fimilar to

that which is the caufe of growth, be fufficlent

to colled the fuperfluous organic particles, and

beftow on them the figure of the body from

which they proceed ?

'

That our food contains an immenfe number

;of organic particles, requires no formal proof;

fince we are folely nou.iihed by animals and ve-

getables,
which are organized fubftances. In the

ftomach and inteflines, the grofs parts of the a-

limeiu are feparated and rejeded by the excre-

tories.
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lories. The chyle, which is a purer part of

the aliment, is abJbrbed by the lad:eal veffels ;

from thence it is carried into the mafs of blood,

and, in the courfe of circulation, it is more and

more refined, the unorganic and ufclefs particles

being thrown out by tranlpiraiion and other fe-

cretions : But the organic particles are retained,

becaufe thev are analogous to the blood, and are

attracted by it. Hence, as the whole mafs of

blood pafl'es feveral times through the body,

during the courfe of this perpetual circula-

tion, I fuppofe, that each particular part attracts

thofe particles which are moft analogous to it,

and allows the reft to move on. In this manner

all the parts are nouriflied and unfolded, not, as

is commonly imagined, by a fimple addition of

matter to their furfaces, but by an intimat; pe-
netration of (ubftance, effeded by a force which

ads equally upon every point of the whole mafs :

And, after the different parts have acquired their

utmoft growth, and are fully impregnated
with fimilar organic particles, as their fubftance

becomes then more denfe and folid^ 1 imagine
that they lofe their faculty of attrading and re-

ceiving the particles prcfented to them. But, as

the particles continue to be carried round in the

courfe of the circulation, and are no longer ab-

ibrbed in fuch quantities as formerly, they muft,

of neccfTity, be depofitcd in fome particular re-

fervoir, fuch as the tcfticles and feminal vefTels.

When this iluid extract of the malq is ipixed

witji



56 OF THE GENERATION
with that of the female, the particles which are

mod analogous to each other, being aduated by
a penetrating force, unite and form a fmall or-

ganized body, fimilar to the one or the other

fex
; and this body, when once formed, requires

only an expanfion of its parts, an operation
which is performed in the womb of the mother.

I
We fhall now confider the fecond queftion,

namely. Whether the female has a feminal fluid

fimdlar to that of the male ? In \\\t frjl place,

though fuch a fluid exiits in females, the mode of

emiflion is very different from that of the male,

being generally confined within the body *'. The
ancients were fo confident of the exiftence of a

female fluid, that they diflinguiihed the two

fexes by their diiferent modes of emiflion. But

thofe phyficians who attempt to explain genera-

tion by eggs, or by fpermatic animalcules, infiif,

that females have no peculiar fluid ;
that the

mucus iflliing from the parts has been miilaken

for a feminal fluid ; and that the opinion of the

ancients on this fubjed is defl;itute of foundation.

This fluid, however, does exiil:
;
and the doubts

.j

concerning it have arifen folely from attachment

to fyfl:ems,
and from the difliculty of difcover-

ing its refervoir. The fluid which is feparated

from the glands about the neck and orifice of the

uterus, has no vifible refervoir; and, as it flows

out of the body, it is natural to think that it is

not

* Quod intra fe femen jacit, foemlna vocatur \ quod in hac

jacit, mas \ Arijiot, de animaUhWi art. 1 8.
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not the prolific fluid, bccaufe it cannot co-ope-
rate in the formation of the foetus, which is

performed within the uterus. The reiervoir for the

prohfic fluid of the female, therefore, muft be fitu-

ated in a diflerent part : It even flows abundant-

ly ; though, hke that of the male, a fmall quan-

tity is fufiicient to produce a foetus. If a little

of the male fluid enters the uterus, either by. its

orifice or by abforption, and meets with the

fmalleft drop of the female fluid, it is fufiacient

for the purpofe of propagation. Thus, nei- \

ther the obfervations of fome anatomifl:s, who

maintain that the feminal fluid of the male can

have no admiflion into the uterus, nor the oppo-
fite opinion maintained by their antagonifl:s,

have any influence upon the theory we are en-

deavouring to ellablifli. But the difcuflTion of

thefe points we leave to a future opportunity.

Having obviated fuch objedions as might be

made, let us attend to the evidences which concur

in fupporting our hypothefis. The firfi: arifes

from the analogy between growth and repro^

dudion. It is im.pofiible to give a latisfad:ory

account of growth or expanfion, without having
recourfe to thofe penetrating forces, thofe affini-

ties or attraclions which we employed in explain-

ing the formation of the fmall organic bodies,

that are fimilar to the large bodies which con-

tain them. A fccond analogy is deiived from

this circumftance, that both nutrition and repro-

dudion proceed, not only from the fame eflfir-

cient,
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clent, but from the fame material caufe, namely,
the organic particles of food

;
and what proves

the furpliis of the nutritive particles to be the

caufe of reproduction, is, that the body is not in

a condition to propagate till its grow^th be finifh-

ed : Of this we have daily examples, in dogs and

other animals, who follow, more clofely than

we do, the laws of Nature : They have no in-

clination to propagate till they have nearly at-

tained their full growth ;
and by this we know

whether the growth of a dog be finished
;
for

he feldom grows after being in a condition to

generate.

Another proof that the feminal fluid is form-

ed of the furplusof the nu-trltlve particles, arifes

from the condition of eunuchs and other muti-

lated animals : In this unnatural ftate, animals

grow fatter than thofe who retain all their parts.

The fuperabundance of nutriment, having no

organs for its evacuation, changes the whole ha-

bit of their bodies. The knees and haunches

of eunuchs grow uncommonly large. The rea-

fon is evident. After their bodies have acquired
the common fize, if the fuperfluous organic par-

ticles found an iffue, as in other men, the growth
w^ould proceed no farther. But, as they want

organs for emitting the feminal fluid, which is

nothing but the fuperfluous nutritive particles,

it remains in the body, and has a confl;ant ten-

dency to expand the parts beyond their natural

fize. Now, bones, it is well known, grow or

extend



O F A N I M A L S. 59

extend by their extremities, which are foft and

fpongy, and, when they have once acquired fo-

hdity, they are incapable c-f farther extenfion :

Hence the iuperfluc us organic particles can on-

ly enlarge the ipongy extremities of bones
;
and

this is trie reafon why the haunches, knees, Sec,

of eunuchs augment to a diiproportioned bulk.

But the Itrongell proof of the truth of our

prefent dodtrine ariies from the refemblance of

children to their parents. Sons, in general, re-

femble their fathers more than their mothers, and

daughters have a greater refemblance to their

mothers than their fathers
; becaufe, with regard

to the general h: bit of body, a man refembles a

man more than a woman, and a woman refem-

bles a woman more than a man. But, as to par-

ticular features or h;.bi'S, children fometimes re-

femble the fatlier, fometimes the mother, and

fometimes both. A child, for example, will have

the eyes of the father, and the mouth of the

mother, or the colour of the mother and the fea-

ture of the father. Of fuch phaenomena it is im-

poirii)le to give any explication, unlefs \^'e admit

that both p<.rents have contributed to the forma-

tion of the child, and, confcquently, that there

has been a mixture of two feminal fluids.

Thefe refemblanccs long embarrall'ed me, and,

till I had maturely confidered the fubjed of ge-

neration, led me into many errors and prejudices:

And it was not without much thought, a minute

examination
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examination of a great number of families, and a

multiplicity of evidence, that I could prevail on

myfelf to alter my former opinion, and to em-
brace what I now believe to be truth. But the

objedions which might occur concerning mulat-

toes, mongrels, mules, and particular parental

refemblances, inftead of oppofmg my theory,

I defpair not of being able to fhow that they
beftow on it an additional ftrength.

In youth, the feminal fluid is lefs copious, but

more ftimulating. Its quantity continues to

augment till a certain age ; becaufe, in propor-

tion as we approach that age, the parts of the

body become more foiid, admit fewer nutritive

particles, fend back more of them to the com-

mon refervolrs, and, of courfe, augment the

quantity of the feminal fluid. Thus, if the ex-

ternal organs have not been ufed, middle-aged

men, or even old men, procreate with more eafe

than young men. This is evidently the cafe

with the vegetable tribes : A tree, the older it is,

produces the greater quantity of fruit.

Young people, who, by forced irritations, de-

termine an unnatural quantity of this fluid into

the refervolrs prepared for its reception, imme-

diately ceafe to grow, lofe their flefli, and at lafl:

fall into confumptlons. The reafon is apparent:

They lofe, by premature and too frequent eva-

cu'itlons, the very fubfl:ance which Nature in-

tended for the nourifhraent and giowth of their

bodies.

Men
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Men who are thin, but not emaciated, and

thofe who are phimp, but not fat, are the rnoll

vio-oious. Whenever the luperabundant nutri-

tive particles begin to form fat, it is always at

the expence of the feminal fluid and other ge-

nerative powers. When the growth of the dif-

ferent parts of the body is complete, when the

bones have acquired full folidity, when the car-

tilages begin to ofTify, and, laftly, when the parts

almofl: refufe the admiffion of nutritive particles,

then the fat augments confiderably, and the

quantity of feminal fluid diminiflies
;

becaufe

the nutritive particles, inftead of being fent back

to the refervoirs, are arretted in every part of

the body.
The quantity of feminal fluid not only in-

creafes till we arrive at a certain age, but it be-

comes more thick. It contains, in the fame

bounds, a greater quantity of matter. Its

fpecific gravity is nearly double that of the

blood
; and, of courfe, it is heavier than any o-

ther animal fluid.

To a man in health, an evacuation of this

fluid whets the appetite: He foon linds the ne-

ceflity of repairing the lofs by frefh nourifh-

mcnt. Hence we may conclude, that abflincnce

and hunger are the mod effectual checks to lux-

ury of every kind.

Many other remarks might be made on this

fubjecSt, which mufl: be deferred till we come to

treat of the hifl:ory of man: We fliall, therefore,

conclude
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conclude with a few obfervations. Moft ani-

mals difcover no inclination for the fexes till

their growth be nearly finifhed: Thole which

have but one feafon in the year, have no femi-

nal fluid, except at that time. Mr Needham *

not only faw this liquor forming in the milt of

the Calmar^ but likewife the fpermatic animals,

and the milt itfelf, which have no exiftence till

the month of Odober, when this fifh fpawns on

the coafts of Portugal, where Needham made

the obfervation. After the fpawning time is

over, the feminal liquor, the fpermatic animals,

and the milt, dry up and total y dilappear ; till

the fame fealbn returns next year, when the

fuperfluous nutritive particles renew the milt as

formerly. 1 he hiftory of the deer will furnifh

us with an opportunity of remarking the various

efFeds of rutting, the moft confpicuous of which

is the extenuation of the animal; and, in thofe

fpecies of animals whofe rutting and Spawning

happens but once in a year, the extenuation of

their bodies is proportionally great.

As women are fmaller and weaker than men,

as their conftitutions are more delicate, and, as

they take lefs food, it is natural to think that

their fuperfluous organic particles fhould alfo

be lefs abundant : Of courfe, their feminal fluid

will be weaker and fmaller in quantity than that

of men; and, fince the fluid of females contains

fewer organic particles,
muft not a greater num-

ber

* See Needh. new microfcopical difcoverles, London 1745.
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ber of males than of females refult from a mix-

ture of thefe two fluids ? This is really the cafe ;

and to account for it has hitherto been deemed

impoffible. The number of males born exceeds

that of females about a fixtcenth part; and we
fhall afterwards fee that the fame effed is pro-
duced by the fame caufe in all the different fpe-
cies of animals.

CHAP.



CHAP. V.

Examination of the different Syfiems of Generation,

PL
A TO, in theTiraaeus, accounts not only

for the generation of men, of animals, of

plants, and of the elements, but even of the hea-

vens and of the gods themfelves, by images
reflected or extracted from the divine Creator ;

which images, by an harmonic movement, are

arranged in the moft perfed: order, according to

the properties of number. The univerfe, he

fays, is a copy of the Deity ; time, fpace, mo-

tion, and matter, are the images or reprefenta-

tions of his attributes ; and fecondary and par-

ticular caufes are refults of the numeric and har-

monic qualities of thefe images : The world,

from its excellency, is the moft perfedt animated

being. To give the world complete perfedion,
it was neceffary that it fhould contain all the o-

ther animals, or all the pofhble forms and

reprefentations of the creative power. Man is

one of thefe forms. The efience of all genera-
tion confifts in the unity and harmony of the

number Three, or of the Triangle, namely, that

which generates, that in which generation is

performed, and the refult, or that which is

generated. The fucceflion of individuals in the

fpecies,
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fpecies, is only a fugitive image of the immu-
table eternity of this harmonic triangle, a uni-

verial prototype of all exiftences, and of all ge-
nerations.

This philofopher paints only ideas. Difen-

gaged from matter, he flies into the regions of

abllradionj and, loiing fight of fenfible objedts,

he contemplates thofe of intelled: alone. One

caufe, one end, one mean, compofe the whole

of his perceptions : God is the caufe, perfecftion

the end, and harmonic reprefentations the means.

This idea is fublime; the mode of philofophi-

fmg is noble and full of fimplicity; but it is

perfectly vacant, and affords no objeds for fpe-
culation. We are not pure intelligences. We
are unable to give real exiftence to our ideas.

Chained to matter, or rather depending on the

caufes of our fenfations, it is impofFible that we
fhould realife abftraclions. To Plato I might

reply in his own manner,
' The Creator realifes

*

every thing he conceives; his perceptions be-
'

get exiftence: The created being, on the con-
*

trary, conceives nothing but by retrenching
* from reality; and annihilation is neceffary to
'

bring forth his ideas.'

Let us, without regret, therefore, confine out-

felves to a philofophy more humble and more

material; and, keeping within the fphere which

nature has allotted us, let us examine thofe rapid
and daring fpirits who attempt, though in vain,

to fly beyond the limits of humanity. The whole

Vol. ir. E
'

of
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of this Pythagorean philofophy, which is purely

intelJedlual, depends upon two principles, the

one falfe, and the other uncertain
; namely, the

real power of abftradion, and the natural exift-

ence of final caufes. To apprehend numbers to

be real beings; to fay that unity is a general

individual, which not only reprefents all indivi-

duals, but even communicates exiftence to them;
to pretend that unity exercifes the adlual powder

of engendering another unity nearly refembling

itfelf, and of creating two individuals, two fides

of a triangle, that can have no connedion or

perfedion without a third fide, which is necef-

farily produced by the other two; in fine, to re-

gard numbers, geometrical lines, and metaphy-
fical abflradions, as real and efficient phyfical

caufes, by which the elements are formed, plants

and animals regenerated, and all the phaeno-
mena of Nature produced, appears to be a moft

abfurd abufe of human reafon, and an invinci-

ble obftacle to the advancement of knowledge.

Befides, nothing can be more fallacious than

fUch chimeras, Suppofing we {hould agree with

Plato and Malbranche, that matter has no ex-

iftence, that external objeds are only ideal

images of the creative power, and that we fee

every thing in the Deity himfelf
; does it fol-

low, that our ideas are of the fame order with

thofe of the Creator, and that they can produce
real exiftences ? Are v/e not dependent on our

fenfations ? Whether the objeds which excite

fenfations

II
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fenfations be real or imaginary, whether they
exifl; without or within, whether it be God or

matter that we every wheie behold, is to us of

little importance : We are not lefs certain of

being uniformly aifeded in the fame manner

by the fame caufcs. The relations between our

fenfes and the obje<3:s which affedt them are

neceflary and invariable. It is upon this bafis

alone that the principles of philofophy ought
to be founded, otherwife our knovv'ledge mud
be ufelefs and fallacious. Can an harmonic

triangle create the fubftance of the elements \

Is fire, as Plato afErms, an acute triangle, and

light and heat two properties of this triangle ?

Are water and air redtangular and equilateral

triangles ? Is the form of the element of earth

a fquare, becaufe, being the leaft perfect of

the four elements, it recedes as far as pofTible

from a triangle, without departing altogether

from its elfence ? Do males and females em-

brace each other for no other purpofe but to

complete the triangle of generation? Thefe Pla-

tonic ideas have two different afpeds : In fpe-

culation, they feem to proceed from fublime

principles; but the application of them in prac-
tice leads to nothing but falfe and childifh con-

clufions.

Is it difficult to perceive that our ideas origi-

hate from our fenies alone; that the objecfts wd

regard as real exiflences are thofe concerning
Ifvhich the fenfes uniformly give the fame tefli-^

E 2 monyj
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mony; that the objeds we apprehend as having
a real exiftence, are thofe which are invariably

prefented to us in the fame manner
;

that the

mode in which they prefent themfelves has no

dependence upon our will or inclination ; that,

of courfe, our ideas, inftead of being the caufes

of things, are only particular effedls, which be-

come lefs fimilar to the objeds themfelves, in

proportion as they are rendered more general ;

and, laftly, that mental abftradions are only ne-

gative beings, which derive their intelledual ex-

iftence from the faculty we poiTefs of confider-

ing objects, without regarding their fenfible qua-
lities ?

Is it not, therefore, apparent, that abftrad i-

deas can never be the principles of exiftence, or

of real knowledge ? On the contrary, all our

knowledge is derived from comparing and ar-

ranging the refults of our fenfations. Thefe re-

fuks are known by the appellation oi experience^

the only fource of genuine fcience. The em-

ployment of any other principle is an abufe; and

every edifice founded upon abftradt ideas, is a

temple ereded to Error.

In philofophy, error has a more extenfive in-

fluence than in morals. A thing may be falfe

in morals folely becaufe it is mifreprel'ented. But

falfehood in metaphyfics confifts not in mifre-

prefentition alone, but intakingfor granted what

has no exiftence at all. It is into this moft per-

nicious jpecies of error that the Platonifts and

the
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the Sceptics have fallen. Their falfe fuppofiiions

have obfcured the natural light of truth, bewil-

dered the reafoning faculties of men, and retard-

ed the progrefs of philofophy.
Final caufes are employed as a fecond prin-

ciple by Plato and other theorifts. This prin-

ciple has even been adopted by the vulgar, and

by fome modern philofophers. A moment's re-

flexion, however, will be fufficient to reduce

this principle to its proper value. To fay that

light exifts becaufe we have eyes, and that founds

exift becaufe we have ears; or to fay that we
have eyes and ears, becaufe light and founds

exift ; is not this precifely the fame thing ? or,

rather, are we any wifer by this kind of reafon-

ing? Will we ever make any difcoveries by fuch

a mode of explication ? Is it not apparent, that

final caufes are only arbitrary relations and

moral abftradiions, which ought to have lefs in-

fluence than abftradiions in metaphyfics, becaufe

the origin of the former is lefs noble and worie

imagined? And, though Leibnitz has endeavour-

ed to give an elevation to final caufes, under the

appellation of the reafonablenefs and eternal fit-

nefs of things, \jaifon fiiffifante\ and Plato has

reprelented them under the flattering pidure of

abfolute perfedion; all thefe efforts are infuflir

cient to cover their native infignificance and

precarioufnefs. Arc we better inftruded in the

operations of Nature, becaufe we are told that

pothing exifts without a rcafon, or that every
E 3 thing
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thing Is created with a view to the perfedion of

the whole ? What is reafonablenefs or htnefs ?

What is perfedion ? Are they not moral beings,

created folely by the human intellecl ? Are they

not arbitrary relations which we have contrived

to generalife ? They have no foundation but in

moral affinities, which, fo far from producing

any phyfical or real exiftence, change the nature

of truth, and confound the objects of our fen-

fations, of our perceptions, and of our under-

ftandings, with thofe of our fentiments, of our

paffions, and of our wills *,

Much

* The tranflator thinks it his duty to apprife the reader, that

here, as well as in feveral other parts of this work, the author

makes an ingenious attack againft the exiftence and utility of

final caufes. Every philofopher will admit the abfurdity of em-

ploying a final caufe as a phyfical principle. M. de BufFon, if

he meant only to expofe the mifapplication of final caufes, had

no occafion to betray fo much warmth and anxiety about an ob-

ject fo apparent. But, like too many of our modern French

writers, lie feems to neglect the diftinftion between final and phy-
fical caufes. Final caufes regard the defign or the utility of

particular ohjefls, whether that utility relates to man, to the ob-

jects themfelv^es, or to the general ftru<5ture of the univerfe. But

phyfical caufes are limited to the explanation of particular ef-

feds, or modes of exiftence. JVhy were mountains, feas, or in-

fers, created:"' Ifhat ufefid purpofes" do they feive? For the fo-

lution of thefe, and fimilar queftions, final caufes can alone be

employed. But if it be afked, Honv were mountains and feas

formed ? IIokv were infeds originally produced ; and ho'^v are

their differeut fpecies propagated I Thefe are ciueftions purely

phyfical.

It may be f irther remarked, that final caiifcs are the greateO:

Humbling-ijlocks which lie hi the way of atheifts and materialifts.
'

They
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Much more might be faid upon this fubje(a:.

But I pretend not to write a treatife on philo-

fophy ; and fhall therefore return to phyfics,

from which the ideas of Plato, concerning uni-

verfal generation, have diverted my attention.

Ariftotle, who was as great a philofopher as

Plato, and a better phyiician, inftead of wan-

dering in the regions of theory, collects fadts,

and fpeaks in a language more intelligible.

Matter, he remarks, which is only a capacity

of receiving forms, aflumes, in generation, a fi-

gure fimilar to the individual which furniihes it :

And, with regard to animals which generate by
the intervention of fexes, he imagines, that the

prolific principle proceeds folely from the male *:

For though, in another place, when fpeaking of

animals in general, he fays, that the female

fheds

They, accordingly, ftraln every nerve to remove them. But

their force is fo irrefiftible ; their numbers are fo immenfe ; their

beauties are fo ftriking, and correfpond fo intimately with the

warm and benevolent feelings of the, heart ; the concatenation

and mutual dependence of all created beings recognifable by
our fenfes are fo apparent, and fo illuftrious, that no powers of

fophiftry, no artful mifreprefentations, no ftrokes of ridicule,

will ever be able to diminifh their influence, or weaken the force

of thofe fentiments which the Supreme Being intended ihey
fhould excite in the breafls of his intelligent creatures. Final

caufes not only demonftratc the exiilence of a Supreme Intelli-

gent Power, but the infinite beneficence, and minute attention

of that power to the happinefs of thofe beings upon whom He
has thought proper to confer exiftencc.

* See Arlftct. dc Gen. lib. i. cap. 20. and lib. 2. cap. 4.
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fheds a feminal fluid within the body, it appears,

that he regards not this fluid as a prolific prin-

ciple ; and yet he tells us, that the menftrual

blood ferves for the formation, nourifliment,

and growth of the foetus ; but that the efficient

principle exifts alone in the feminal fluid of

the male, which ads not as matter, but as a caufe.

Averrhoes, Avicenna,and other philofophers who
embraced this opinion of Ariftotle, have endea-

voured to prove that females have no prolific

fluid. They alledge, that, as females are fur-

nilTied with a menftrual fluid, which is both

neceflary and fufficient for the purpofes of ge-

neration, it is unnatural to fuppofe them pof-

fefl'ed of any other, efpccially fmce it begins to

appear, like that of the male, at the age of pu-

berty. Befides, they continue, if females really

have a prolific feminal fluid, why do they not

produce without, the intcrcourfe of the male,

fince they contain the proafic principle, as well

as the matter neceflary for the growth and ex-

panfion of the embryo ? 7 his lafl; reafon is the

only one which merits attention. The men-
ftrual blood appears to be necefl^ary for the

growth and nouriflimcnt of the foetus
; but ftili

it may contribute nothing to its firft formation,
which requires the mixture of both prolific

fluids. Females, therefore, like males, may have

a prolific fluid for the formation of the embryo,
as well as menftrual blood for its growth and

nourilhmento The imagination is not unnatu-

ralj

4eiM
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ral, that, as the female poflefles both a proUfic

fluid extrad:ed from all parts of her body, and

likewile the means of expanding and nourifh-

ing, (he fhould produce females without any
communication with the male. It muft be al-

lowed, that this metaphyfical argument ufed by
the Ariftotelians for proving that females are

deftitute of a prolific fluid, may be urged as the

ftrongefl: argument againfl: every fyfl:em of ge-

neration, and, in particular, againft that which

1 am endeavouring to eftablifli.

Let us fuppofe, it may be faid, that the fuper-

fluous organic particles are fent from every part

of the body into the teflicles and feminal vefl!els

of the male, why do they not, by means of your

imaginary attracting forces, form fmali organi-

zed bodies fimilar to the whole ? Why are not

fimilar bodies generated in the female, without

any intercourfe with the male ? If you anfwer,

that the male fluid contains only males, that the

female fluid contains only females, that both pe-

rifh for want of the circumftances neceflary for

expanfion, and that, for the procreation of an

animal, a mixture of both is requifie ; may it

not be demanded, why this mod complicated,

diflBcult, and lefs fertile mode of generation, is fo

invariably preferred by Nature, that all animals,

with a few trifling exceptions, generate by the

mutual commerce of fexes ?

I fliall content myfelf, at prcfent, with reply-

ing, that this is the mode adlually employed by

Nature;
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Nati3re; and, therefore, however complicated it

may appear, it is, in fad:, the moft fimple ; be-

Caufe, as I formerly remarked, whatever moft

frequently happens is, in itielf, however it may
feem to us, the moft fimple.

Befides, the notion of the Ariftotelians, that

females have no feminal fluid, cannot receive our

aflTent, if we confider the ftrong refemblance of

children to their mothers, and that mules, mu-

lattoes, and mongrels of every kind, uniformly
refemble the mother more than the father

; and,

if it be farther confidered, that the generating

organs of the female, like thofe of the male, are

properly formed for preparing and receiving a

feminal fluid, v^e Ihall be eafily induced to be-

lieve the exiftence of fuch a fluid, whether it re-

lides in the fpermatic vefl!els, the tefticles, or the

ovaria, or proceeds, by irritation, from the la-

cunae of De Graaf, which are fituated at the neck

and near the orifice of the uterus.

But w^e muft examine Ariftotle's ideas more

fully, as, ofall the ancients, this great philofopher

has treated the fubjed: of generation in the moft

extenfive manner. He diftinguifhes animals

into three clafles : i. Thofe that have blood,

and, wath few exceptions, propagate by copula-

tion
; 2. Thofe that have no blood, and, being

hermaphrodites, produce of themfelves without

copulation ; and, 3. Thofe that proceed from

putrefadion, and have no parents of any kind.

I fliall firft remark, that this divifion is exceed-
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ingly improper : Though it be true, that ani-

mals havmg blood are diftinguifhed into male

and female, it is by no means equally true, that

bloodlefs animals are, for the moft part, herma-

phrodites : For the only hermaphrodites we

know, are land-fnails and worms
;
but we are

uncertain whether all fhell-animals, and all thofe

which have no blood, be alfo hermaphrodites.
This muft be learned from the particular hiftories

of thefe animals. And, with regard to thofe

which are alledged to proceed from putrefaction,

as Ariftotle gives no enumeration of them,

many objedions occur
;

for moft fpecies which

the ancients believed to proceed from putre-

fadion, have, by the moderns, been difcovered

to proceed from eggs.

Ariftotle makes a fecond divifion of animals,

namely, into thofe which have the faculty of pro-

greftive motion, and thofe which have no fuch fa-

culty. All animals who move, and have blood,

are diftinguillied by fexes : But thofe which,
like oyftcrs, adhere to one place, or hardly move
at all, have no fexes, and, in this refpcdt, re-

fcmble plants ;
and it is only, he obferves, from

difference in bulk that they have been diftin-

guifhed into male and female. It muft be ac-

knowledged, that we are ftill uncertain whether

fiiell-animals have fexes : Among oyfters, fome

individuals are fertile, and others not. The fer-

tile individuals are diftinguifhed by a delicate

edging or border which furround their bodies,

and
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and they are called males *. Our obfervations

on this fubjed are extremely limited.

But to proceed. The male, according to A-

riftotle, contains the principle of motion, and

the female the material part of generation. The

organs deflined for this purpofe are different in

different animals. Of thefe the tefticles are the

chief in males, and the uterus in females. Qua-
drupeds, birds, and cetaceous animals, have tef-

ticles ;
fifhes and ferpents are deprived of them ;

but they have two canals for the reception and

maturation of the femen : Thefe parts, fo effential

to generation, are always double both in males

and females
; and, in the male, they retard the

motion of that part of the blood which goes to

the formation of femen. This he proves from

the example of birds whofe tefticles fwell confi-

derably during the feafon of their amours, but

afterwards diminifh fo much, that they can

hardly be difcovered.

All quadrupeds covered with hair, and the ce-

taceous fifhes, as whales and dolphins, are vivi-

parous : But vipers and cartilaginous animals are

not properly viviparous ; becaufe they produce
an egg within their own bodies, previous to the

exclufion of the live animal. Oviparous ani-

mals are of two kinds ; thofe which produce

peifedt eggs, as birds, lizards, turtles, &c.

and thofe which produce imperfect eggs, as

llfhes, whofe eggs augment and come to perfec-

tion

* See Defiandes dans fon tralte de la marine. Paris 1747.
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tion after they have been depofited in the water

by the female: And, in every fpecies of ovipa-

rous animals, except birds, the females are lar-

ger than the males, as in fiflies, lizards, &c.

After remarking thefe general varieties in the

animal kingdom, Ariltotle begins with exami-

ning the opinion ofthe ancient philofophers, that

the femen, both of the male and female, was

extradied from all parts of the body; and he

diflents from this opinion; becaufe, fays he,

though children often refemble both father and

mother, they fometimesalfo refemble their grand-
fathers. Beiides, they refemble their fathers and

mothers In the voice, in the hair, in the nails,

and in the gate and manner of walkinp;. Now,
he proceeds, it is impofTible for the lemen to

come from the hair, from the voice, from the

nails, or from any external quality, as that of

the mode of walking. Intants, therefore, re-

femble not their parents becaufe the femen

proceeds from all parts of the body, but for o-

ther reafons. I will notexpofethe weaknefs of

thefe arguments; but fhall only remark that this

great man appears to have been anxious to differ

from the fentiments of former philofophers: And

I am perfuaded, that, whoever perules his trea-

tife on generation, will difcover that a ftrong

paffion for eftablifhing a fyftem different from

that of the ancients, obliges him uniformly to

prefer arguments of little probability, to the

force
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force of proofs, when they ftand in oppofition

to the general principles of his philofophy.

The feminal liquor of the male, according to

Ariftotle, is fecreted from the blood ;
and the

menftrual fluid of the female is likewife a fecre-

tion from the blood, and the only matter which

contributes to generation. Females, he conti-

nues, have no other prolific fluid
; no mixture,

therefore, of male and female fluid takes place :

This notion he attempts to prove by obferving,

that fomewomen conceive without pleafure; that

few emit any fluid during the time of copula-

tion ; that, in general, thofe who are brown, and

have a mafculine air, have no emiffion
;
and yet

their povv^ers of procreation are not lefs than

thofe of a fairer complexion and more delicate

appearance, who emit copioufly. Thus, he

concludes, women furnifh nothing for the pur-

pofes of generation, but the menfl:rual blood.

This blood is the matter of generation, and the

male fluid contributes nothing but the form :

The male fluid is the eflicient caufe, and the prin-

ciple of motion; it is to generation what the

fculptor is to a block of marble : The feminal

fluid is the fculptor, the menfl:rual blood the

marble, and the foetus the figure. The men-

ftrual blood receives from the male femen a kind

of foul, which gives it life and motion. This

foul is neither material nor immaterial, becaufe

it can neither a(5t upon matter, nor augment the

menftrual blood, which is the only matter necef-

fary
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fary to generation. It is a fpirlt, fays our phl-

lofopher, fimilar to that of the element of the

liars. The heart is the firft produdion of this

foul, which is the cauie of its own growth, and

of the growth and difpofition of all the other

members. The menllrual blood contains the

capacities of all the parts of the foetus; the foul

or fpirit of the male femen makes the heart be-

gin ioadi, and communicates to ic the powers of

beftowing adion on the other vifcera; and, in

this manner the different parts of the animal are

fucceiTively unfolded. All this appears clear and

luminous to our philofopher. He has only one

doubt, namely, whether the blood or the heart

is firfl realized. And of this he doubted not with-

out reafon ; for, though he adopted the opinion

that the heart received its exiftence tirfl:, Harvey
has fmce alledged, from arguments fimilar to

thofe of Ariilotle, that the blood, and not the

hear[, is firfl: realized.

Thus have I given a fhort view of what A-

riftotle has delive-ed on the fubjedt of genera-

tion, and fliall leave the reader to coniider whe-

ther any fyftem of the ancients be more obfcure,

or more abfurd, than that which he has endea-

voured to eftablifli. His fyltem, however, has

been adopted by moft men of learning. Har-

vey has borrowed many of Ariftotle's notions;

but he has alfo adopted fomeof his own, which

are by no means better founded. It is not fur-

prifaig that Ariftotle's theory of generation,

which
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which was a refult of his fyftem of philofophy,
where form and matter are the great principles,
where vegetable and fenfitive fouls are the a-

gents of Nature, and where final caufes are real

objedts, fhould have been received in the fchools :

But it is not a little aftoniihing to fee a phyfi-
cian and an acute obferver, like Harvey, carried

down the ftream, while, at the fame time, moft

philofophers followed the fentiments of Hippo-
crates and Galen, of which we fhall afterwards

take notice.

We mean not to convey a difadvantageous

idea of Ariftotle by the account we have given
of his theory of generation. We might with

equal propriety judge of Defcartes by his trea-

tife on man. What thefe two philofophers

have remarked concerning the formation of the

foetus fhould rather be confidered in the light

of detached obfervations, or as confequences
which each of them drew from their principles

of philofophy, than as complete fyftems. Arif-

totle admits, with Plato, final and efficient caufes :

Tiie latter are the fenfitive and vegetable fouls,

that give form to matter, which, inirfelf, is only
a capacity of receiving forms: And as, in ge-

neration, the female furnifhes the greatell quan-

tity of matter, and as it was repugnant to his

fyftem of final caufes, that any effed fhould be

produced by two caufes, when one was fufficient

for the purpofe, he concludes, that the woman
alone contains the matter necelfary for procrea-

tion :
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tion: Again, another of his principles is, that

matter, in itfelf, has no foriii, and thaiform is

a being diftinCt from matter; he therefore main-

tains, that the male furniflies the form, and, of

courfe, that he contributes nothing material.

Defcartes, on the contrary, admitted into his

phllofophy a few mechanical principles only.

By thefe he attempted to explain the formation

of the foetus; and he imjgined that he under-

llood, and was able to communicate to others,

the manner in which a living organized body
could be formed by the laws of motion alone.

The principles he employed w^ere different from

thofe of Ariftotle. But both of them, inftead

of diredling their inquiries to thefubjedl itfelf, in

place of examining it with
impartiality, confi-

dered it only in relation to theirphilofophic prin-

ciples, which could never be applied vAih fuc-

cefs to the nature of generation, becaufe it de-

pends, as has been already ihown, upon very
different principles. Defcartes, however, admits

the exidence and neceffary concurrence of the

feminal fluids of both fexes. He allows that both

furniih fomething material for the purpofes of

generation; and that the I'crmentation occafion-

cd by a mixture of the two fluids, is tlie caufe

of the formation of the foetus.

Hippocrates, who lived about five or fix hun-

dred years before Ariilotie, taught an opinion,
which was adopted by Galen, and by moft phy-
ficians, for many ages, lie maintained the ex-

,.
Vol. II. V illeuce
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iftcnce of a female fluid

;
and even that both

male and female had two fluids, the one flrong
and adive, the other weaker and more fluggiih *.

A concurrence of the two ftronger fluids produ-
ced a male child, and, of the two weaker, a fe-

male. Thus, according to Hippocrates, there

exift two kinds of feminal fluids both in the male

and in the female. This notion he fupports in

the following manner: Several women who

produced girls only by their firft: hufl:)and, have

had boys by their fecond; and the fame thing
has often happened to men who have had two

wives. Suppofmg this to be fadl, it admits of

an eafy explanation, without having recourfe to

two different fluids peculiar to each fex ;
for the

women who had girls only by the firft hufband,

and boys by the fecond, furniflied a greater

quantity of particles proper for generation du-

ring the firft, than the fecond marriage; or the

fec.ond hufband furnifned a greater quantity of

generating particles during the time of the fe-

cond marriage, than the lirft. If, at the mo-

ment of conception, the organic particles of the

male are more abundant than thofe of the fe-

male, a male child is the refult; and, when the

organic particles of the female moft abound, a

female child is the confcquence: It is not, there-

fore, furpriftng, that the huihand fhouid be foil-

ed with fome women, and have the fuperiority

over others.

It

* See Hippocrat. lib. dc Genitura, p. 129. et lib. del>iaeta,

p. 198. Lugd. Bat. torn. i. 16^^.
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It is farther alledged by Hippocrates, that the

male femeii is lecreted from the ftrongeft and
moft eflential fluids of the body ; and he thus

explains the manner in which the fecretion is

performed :

* Venae et nervi/ fays he,' abomni

corpore in pudendum vergunt, quibus dum ali-

quantulum teruntur, et calefcunt ac implentur,
velut pruritus incidit, ex hoc toti corpori volup-
tas ac caliditas accidit; quum vero pudendum
teritur et homo movetur, humidum in corpore
calefcit ac diffunditur, et a motu conquafTatur ac

fpumefcit, quemadmodum alii humores omnes

conquaflati fpumefcunt.
*
Sic autem in homine abhumidofpumefcente

id quod robuftiiFimum eftac pinguiffimum fecer-

nitur, et ad medullam fpinalem venit ; tendunt

enim in banc ex omni corpore viae, et diffun-

dunt ex cerebro in lumbos ac in totum corpus
et in medullam : Et ex ipfa medulla procedunt
viae, ut et ad ipfam humidum perferatur et ex

ipfa fecedat ; poftquam autem ad banc medul-
lam genitura pervencrit, procedit ad renes, ac

enim via tendit per venas ; et fi renes fuerint

exulcerati, aliquando etiam fanguis defertur: A
renibus autem tranfit per mcdios teftes in pu-
dendum, procedit autem non qua urina, verum
alia ipfi via eft i!li contigua*,' &c.

It will, doubtlefs, be perceived by anatomifts,

that Hippocrates errs in tracing the route of the

fcminal fluid. But this error efl'cdsnot his hy-
F 2 pothefis,

Sec FcHus's tranflations, torn. i. p. 1 29.
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pothefis, that the femen proceeds from every part

of the body, and particularly from the head ; be-

caufe he remarks, thofe who have had the veins

behind their ears cut, fecrete only a vreak and of-

ten an unfertile femen. The female likewife flieds

a feminal fluid fometimes within the uterus, and

fometimes without it, when the orifice is too o-

pen. The male femen enters the uterus and mix-

es with that of the female ;
and as each has two

fpecies of fluid, the one flirong and the other

weak, if both of them furnilh the ftrong kind,

a male foetus is the confequence ; and, if both

furnifli the weak kind only, the refalt is a fe-

male : Befides, if in the mixture there are more

particles of the male than of the female fluid,

the child will refemble the father more than the

mother ;
et e contra. Here we might alk him,

•what would happen, when the fluid of the one

was ftrons: and that of the other weak ? I can-

not conceive what reply could be made to this

queftion; and, therefore, v^^e arc warranted to

reje£t the opinion of two diilind]; fluids in each

fex as perfectly chimerical.

Let us now attend to liis account of .the for-

mation of the foetus. The leminal fluids fir ft

mix in the uterus, and gradually thicken by the

lieat of the mother. The mixture extracts the

fpirit
of heat, and, when too warm, part of the

heat efcapes into the air. But a cold fpirit is

fikewife conveyed to it by the refpiration of the

mother: Th-- -

' '

--d a hot fpirit alternately
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enter the mixture, give life to it, and cover its

furface with ;i pellicle, which alFumes a round

figure, becaufe the fpirits adling in the centre,

expand the matter equally on all fides. I have

feen, fays this great phyfician, a foetus of fix

days old : It was a ball of hquor inclofed in a

pellicle. The liquor was reddifli
;

and the

pellicle was interfperled with red and colourlefs

veflds. In the middle of it there was a fmall e-

minence, which i apprehended to be the umbi-

lical veiTcls, by which the foetus receives nou-

rilhment and the fpu'it of refpiration from the

mother. A fecond covering or peilicle gradu-

ily forms above the firft. Abundance of nou-

rifliment is furniflied by the menftrual blood,
which coagulates by degrees, and is converted

into flefli. This flelh gradually articulates as it

-rows ;
and the Ipirit beftovvs upon it this form.

Every part aliumes its proper place ; the folid

particles unite
;

the moid particles ailbciate by
themfelves ; every thing fearches fcr what

is analogous to it
; and, in fine, tlie foetus,

by thele caufes and means, is completely form-

ed.

This fyftcm is more rational, and lefs obfcure

than that of Ariflotle; becaufe Hippocrates en-

deavours to explain every particular appearance,
and borrows one general principle only from

the philofopliy of his times, namely, that.lieat

and cold produce fpirirs, and that thefc Ipirits

•have the power of arranging and of bellowing
F 3 figure
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figure upon matter. He treats his fubje6t more
like a phyfician than a philofopher; but Ariftotle

explains the phaenomena of generation more as

a meiaphyfician than a naturalift. It is for this

reafon that the errors of Hippocrates are parti-

cular and lefs apparent, and that ihofe of Arif-

totle are general and evident.

Thefe two great men have each had their fol-

lowers. Almoft all the philofophers of the

fchools adopted Ariftotle's theory of generation,

while moft phyficians adhered to the theory of

Hippocrates; and, in this manner, 17 or 18 cen-

turies palled without the appearance of any thing

new upon this myfterious fubjed;.

At laft, upon the revival of literature, fome a-

natomifts began to inveftigate the nature of gene-

ration ;
and Fabricius ab Aquapendente was the

firft who thought of making a courfe of experi-

ments upon the impregnation and expanfion of

the eggs of fowls, the fubftance of which we

fliall lay before the reader.

He diflinguifhes the matrix of a hen into

two parts, the one fuperlor, and the other infe-

rior. The fuperior part, which he calls the

ovarium, is an alTemblage of a great number of

fmall yellow eggs, of a round figure, the fizes

of which vary from that of a muftard feed to

that of a walnut. Thefe eggs are attached to

one another by foot-ftalks, and the whole fome-

what refembles a bunch of grapes. The fmalleft i

eggs I
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eggs are white, and they turn yellower in pro-

portion as they increafe.

Fiaving examined thofe yellow eggs imme-

diately after a communication with the male, he

could perceive no feniible difference ;
he law

none of the male femen in any part of the eggs ;

He therefore concluded, that the whole eggs,

and even the ovarium itfelf, were rendered fer-

tile by a fubtile fpirit which iffues from the male

femen J and, he adds, that, in order to prevent

the efcape of this fecundating fpirit. Nature has

placed, at the external orifice of the vagina of

birds, a membranous valve which permits the

feminal fpirit to enter freely into the vagina,

but prevents its return.

When an egg is detached from the common

pedicle, it gradually defcends, through a wind-

ing canal, into an inferior pare of the matrix.

This canal is tilled with a liquor very fimilar to

the white of an egg. It is here that tlie egg
receives Its white liquor, the membrane in which

it is inclofed, the two cords {cbalazae) that run

through the white, and join it to the yolk, and

the fliell which is fuddenly formed immediately
before exclufion. Thele cords, according to

our author, are the part of the egg which is im-

pregnated by the feminal fpirit of the male; and

it is here alfo that the rudiments of the foetus

nrft appear. The egg is not only the true ma-

trix, or the place where the chick is formed, but

the whole bufmefs of generation depends upon
it.
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it. The egg is the great agent in generation ;

it furnifhes both the matter and the organs.
The fubRance of the cords is the matter of

which the chick is formed; the white and the.

yolk affcrJ it nourilliaient; and the feminal fpi-

rit of the male is the efficient caufe. '1 his fpirit

communicates to the cords, firft, an alterant

quality, then a forming quality, and, laftly, a

power of augmenting, &c.

Thefe obfervalionsot Fabriaus, it is apparent,
lead not to any clear idea of generation. At the

fame time that this anatomill was making his

experiments, which was about the middle of the

fixteenth ccnturv, the famous Aldrovandus *

made fome remarks upon eggs. But, as Har-

vey properly obferves of him, he followed more

the authority of Ariftode than of experiment.
The defcription he gives of the chick in the egg
is by no means exadl;. Volcher Goiter, one ot

his pupils, fucceeded better than his mafter; this

•writer, together with ParifanuSja Venetian phy-

iician, have each given deicriptions of the chick

in the eg^^ which Harvey prefers to all the o-

thers.

This celebrated anato/nift, who firft difcover-

ed the circulation of the blood, has given an ex-

cellent treatife on generation. He flourifhed

about the middle of laft- century, and was phy-
fician to Charles I. of England. As he was o-

bliged to follow this unhappy Prince during his

niisfortuneSj

* See liis Ornithologia.
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•misfortunes, he loft, among other papers, what

he had written concerning the generation of in-

feds; and it appears, that he compol'ed from

memory his treatile on the generation of birds,

and of quadrupeds, i ihall give a lliort view of

his remarks, of his experiments, and of his the-

ory.

Harvey alledges, that men, and all other ani?-

mals, proceed from eggs; that, in viviparous a-

nimals, the firft produce ot conception is a kind

of egg; and that the only difference between

the viviparous and oviparous is, that, in the for-

mer, the foetufes begin to exiil, increafe, and

acquire [heir full grov\ th in the uterus; but that,

in the oviparous animals, the rudiments of the

foetufes begin to exift in the body of the mother,

where they are in the form of eggs; and it is

only after their exclulion that they become real

foetufes. And it defer ves to be remarked, fays

he, that, in oviparous animals, fome retain their

eggs till they be perfedt, as birds, ferpents, and

oviparous quadrupeds; and that others exclude

their eggs before they are perfedf , as fiihes, cruf-

taccous and teftaceous animals. The eggs laid

by thefe creatures are only the rudiments of eggs,

which afterwards acquire membranes and a

white, and attraQ nouriihment from the matter

with which they are furroundcd. There are even,

he adds, infeds, caterpillars, for example, which

are only imperfed eggs; they fearch for their

nourilliincn't, and, at the end of a certain "time,

they
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they arrive at the ftate of a chryfalis, which is a

perfed egg. Another difference may ftill be re-

marked in oviparous animals: The eggs of hens,

and other birds, are of all different fizes; but

thofe of fifties, frogs, Sec. which lay them before

they are perfed:, are all of the fame fize. He
indeed obferves, that, in pigeons, which lay two

eggs, all the fmall eggs that remain in the ova-

rium are of the fame bulk
;
and that the two on-

ly which are next to be excluded exceed the fize

of the reft. The fame thing happens in cartila-

ginous fifties, as in the ray, which only brings to

maturity two eggs at a time, all the reft being of

different fizes, like thofe of the hen.

He next defcribes anatomically the parts ne-

ceflary to generation ;
and remarks, that the li-

tuation of the anus and vulva in birds differ from

thofe of all other animals, the anus being placed

before, and the vulva behind *. And, with

regard to the cock and all fmall birds, he al-

ledges, that they have no proper penis, and that

they generate by rubbing, without any intro-

miftion. But male-ducks, geefe, and oftriches,

are amply provided with this inftrument.

Hens prod-'.ce eggs without the intervention

of the cock; but, though perfed:, they are

fewer in number, and unfertile. He credits

not the common opinion, that a few days inter-

courfe with the cock are fufficient to impregnate
all the eggs which a hen will lay during the year;

but
* Moft of thefe fa<fls are taken from Ariftotle.
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but he acknowledges, that he feparated a hen

from the cock for 20 days, and that all the eggs

fhe laid were fecundated. As long as the egg

remains attached to the ovarium, it is nourilhed

by the vefleis of the common pedicle; but, when

it feparates from this pedicle, it receives the

white liquor and the lliell from the matter with

which the canal of the uterus is tilled.

The two cords [chalazae) which Aquapen-
dcnte confidered to be the germ, or part produ-

ced by the male femen, are found in unimpreg-

nated, as well as impregnated eggs; and Harvey

properly obferves, that thefe parts neither pro-

ceed from the male, nor receive the impregna-
tion. The part of the egg which receives the

impregnation is a fmall white circle lituated up-

on the membrane that covers the yolk, and has

the appearance of a cicatrice about the fize of a

lentil. Harvey likewife remarks, that this ci-

catrice is found in all eggs, whether they be fe-

cundated or not; and that thoie are deceived who

imagine it to be produced by the feed of the

male. It is of the fame fize and form in frelh

eggs as in thofe which have been long kept.

But, as foon as the procefs of hatching is begun,
whether by means of artificial heat, or by the

heat of the hen, this fmall mark or cicatrice gra-

dually augments and dilates like the pupil of the

eye. This is the hrff change, and it is vifible

after a few hours incubation.

When
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When the egg has been heated for 24 hours,

the yolk, which was formerly in the centre,

rifes towards- the cavity at the thick end of the

^gg. This cavity continues to enlarge by the

evaporation of the more fluid part of the white;

and the heavieft part of the while falls down to

the fmall end. The cicatrice or fpeck on the

membrane of the yolk, is elevated along with

it, and applies itfelf to the membrane which

lines the cavity at the thick end. This fpeck

is now as large as a pea; and a white point is

diftincruifhable in the middle of it, with feveral

circles, of which this point appears to be the

common centre.

At the end of the fecond day, thefe circles are

larger and more confpicuous, and they divide the

fpeck fometimes into two, and fometimes into

three parts, of different colours. A fmall external

protuberance likewife appears, which nearly re-

fembles a little eye, with a white point or cata-

radlon the pupil. Between the circles, a liquor,

as tranfparent ascryllal, is contained by means ot

a very thin membrane. The fpeck, which is

now become a kind of bubble, or liquid globe,

appears as if it were fituated in the white, rather

than on the membrane of the yolk. On the third

day the traniparent liquor, as well as the mem-
brane in which it is inclofed, isconfiderably aug-^

mented. On t,he 4th, a fmall line of blood, of

a purple colour, appears on the circumference of

•the bubble
; and, at a little diftance from the

centre, we perceive a dot or point, of a bloody

colourj
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colour, which beats like a heart. It is vifible at

every diaftolc, and difiippears during the iyftole.

From this animated point two fmall biood-veilels

ifl'uc, and terminate in the membrane which con-

tains the tranfparent cryftalline liquor. Thefe

blood-veflels Ibt off from the fame place, nearly
in the fame manner as the roots of a tree fet off

from the trunk
;
and it is in the angle which

thefe roots form with the trunk, and in the mid-

dle of the liquor, that the animated point is fi-

tuated.

Towards the end of the fourth, or beginning
of the fifth day, the animated point is fo much

enlarged, that it has the appearance of a fmall

bladder filled with blood
; and, by its contradions

and dilatations, it is alternately filled and emp-
tied. On the fame day we diftindly perceive,

that this bladder is divided into two parts, each of

which dilates and contradls in the fame manner.

Round the fhorteft of the blood-veflels defcribed

above, a kind of cloud appears, which, though

tranfparent, obfcures the view of the velTel. E-

very hour this cloud becomes thicker; it attach-

es itfelf to the root of the blood-veflel, and feems

to depend from it like a finall globe. This globe
extends, and appears to divide into three parts,

one of which is globular, and larger than the o-

ther two; and here wc perceivj the rudiments

of two eyes, and of the whole head: And, at

the end of the fifth day, we fee, in the remain-
der of this lengthened globe, the beginnings of

the vertebrae.

On
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On the fixth da^^, the parts of the head arc

more apparent. We diftinguifh the coats of the

eyes, the thighs, and wings ;
and then the Hver,

the lungs, and the heak. The foetus now begins
to move stnd to ftretch out its head, though no-

thing but the vifcera are yet formed ;
for the

thorax, the abdomen, and all the external co-

verings of the fore part of the body, are ftill

wanting. At the end of this day, or the begin-

ning of the feventh, the claws begin to be vi-

fible J the chick opens and moves its beak ; and

the anterior parfs of the body begin to cover the

I'ifcera. On the feventh day, the chick is en-

tirely formed; and, from this time till it ifTues

from the egg, nothing happens but an expanfion

of all the parts it acquired during the firft feven

days. The feathers appear on the 14th or 15th

day; and, on the 21ft, the chick efcapes from the

€ggy by breaking the fhell with its bill.

Thefe experiments of Harvey appear to have

been made with the greateft exadnefs and fide-

lity.
We fhall afterwards, however, demonftrate

their imperfedion, and that the author has pro-

bably fallen into the common error of making

experiments, with a view to eftablifh his favou-

rite hypothefis, that the firft animated point

which appeared was the heart. But, before pro-

ceeding to this objed, it is proper to give an ac-

count of his other experiments.

Every body knows the numerous experiments

made by Harvey upon female deer. They receive

the
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the male about the middle of September. A
few days after copulation, the /?7(5r«j-

* of the ute-

rus appear to be thicker and more
flefliy than

ufual : They are, at the fame time, more lax and

flabby ; and, in each of their cavities, five ca-

runculae, or foft warts, appear. About the 26th

or 28th of September, the uterus is ftill thicker;

the five carunculae are fwelled nearly to the fize

and form of a nurte's nipple. On opening them

with a fcalpel, they appeared to be filled with an

infinite number of white points. Hafvey pre-

tends to have remarked, that, neither noW, nor

immediately after copulation, had the ovarium

fuffered any change ;
and that he never could

dilcover, after repeated trials, the lead drop of

male femen in the uterus.

Towards the end of Odlober, or the beginning
of November, when the females were feparated

from the males, the thicknefs of the horns began
to dlminifh ;

the internal furfaces of their cavi-

ties were fwelled, and feemed to be glued toge-

ther. The carunculae flill remained ; and the

whole refembled the fubftancc of the brain, be-

ing fo foft that it could not be touched. Har-

vey tells us, that, on the 13th or 14th of Novem-

ber, he perceived filaments, like thofe of a fpi-

der's web, which traverfed the cavities of the

horns, and even that of the uterus itfelf. Thefe

filaments arofc from the fuperior angle of the

horns^
• Two flcftiy procefTes, one of which IfTues from each fide of

xXxcfunduj uteris in the form of little horns^ and are remarkably

large in fome quadrupeds.
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horns, and, by tlieli? number, formed a kind of

membrane or empty coat. A day or two after-

wards, this coat or fac was filled with a white,

aqueous, vifcid matter, and adhered to the ute-

rus by means of a kind of mucilage ;
and the

adhefion was mofl: fcnfible at the fuperior part of

the uterus, where the rudiments of the placenta

began then to appear. In the third month', this

fac contained an embryo of two fingers breadth

in length, and alfo an internal fac, called the

amnios, inclofinga tranfparent cryftalline liquor,

in which the foetus fwam. The foetus, at

firft, was only an animated point, like what ap-

peared in the hen's egg. Every thing now pro-

ceeded and terminated in the fame manner as

defcribed with regard to the chick, with this on-

ly difference, that the eyes of the chick appear-

ed much fooner than thofe of the deer. The aT

nimated point was vifible about the 19th or 20th

of November. A day or two afterwards, the

oblong bod)^, which contained the rudiments of

the foetus, made its appearance. In fix or {even

days more, the foetus was fo completely formed,

that all its members, and even its fex, were di-

ftinguifiiable. But the heart and vifcera were

ftill baie
;
and it was not till a day or two after,

that they w^ere covered v^ith the integuments of

the abdomen and thorax. This is the laft v/ork,

the flating of the edifice.

From thefe experiments upon hens and deer,

Harvey concludes, that all female animals have

eggs J
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eggs; that In thefe eggs a feparatlon of a tranfpa-

rent cryftalline liquor, contained in a fac (aiJi"

nios) takes place, and that another external ike

(^chorion) inclofes the whole hquors of the egg ;

that the iirft thing which appears in the cryflal-

line liquor is an animated fanguineous point ;

and, finally, that the formation of viviparous a-

nlmals is efFeded in the fame manner as that of

the oviparous : The following is the account

which he gives of the generation of both.

Generation, he obfervcs, is an operation of the

uterus alone
;

for not a drop of the male lemen

ever enters it. The uterus conceives by a kind

of contagion, communicated to it by the femcn

of the male nearly in the fanie manner as the

load-done commuijicates a magnetic virtue to

iron. This male contagion a<Sts not only on the

uterus, l)ut on the whole body of the female,

which is entirely fecundated, though the uterus

alone poflefles the faculty of conception, in the

fame manner as the brain has the fole power of

conceiving ideas. The ideas conceived by the

brain are fnnilar to the images of the obje£t§

tranlmitted to it by the fenfes ;
and the foetus,

which may be regarded as the idea of the uterus,

is fimilar to that by which it is produced. This

is the rcafon why children refemble their fathers,

&c.

I will follow the fyftem of our anatomift no

farther: What has been faid is fufficient to en-

able the reader to form ajudgment. But we have

remarks of importance to make concerning his

Vq^. II, G experiments,
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experiments. He has reprefented them in a

manner the moft plaufible and infinuating. He

appears to have repeated thenrt often, and to have

taken every neceflfary precaution to avoid fallacy

and deception ;
and of courfe we are led tO'

think that he has feen every thing which poffi-

bly could be difcovered. Uncertainty and ob-

fcurity, however, are perceptible in his defcrip-

tions. His obfervations are related from memo-

ry ;
and he feenis, though he often maintains

the contrary, to have made Ariftotle, more than

experience, his guide ;
for he has feen every

thinf^ in eggs, and very little more than was

mentioned by that philofopher. That the moft

material of his obfervations were made long be-

fore his own time, we fhall be convinced by at-

tending to what follows.

Ariftotle knew, that the cords [chahzae] \u

eggs were of no ufe in the generation of the

chick:
'

Quae ad ptincipium lutei grandlnes
*

haerent, nif conferunt ad generationem, ut qui-
*" dam fufpicantur *.' Parifanus, Volcher Goiter,

Aquapendente, Sec. had' remarked the fmall ci-

catrice, as well as Harvey. Aquapendente be-

lieved it to be of no ufe ;
but Parifanus main-

tained that it was formed by the male femen,

or, at leaft, that the white point in the middle

of the cicatrice was the femen of the male, and

that it was the rudiments of the foetus.
*

Eftque/

fays he,
* illud galli femen alba et tenuiflima tu-

'

Dies

* Hlft. Anim. lib. 6. cap. z.
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*
nica abdudum, quod fubftat duabus commurii-

' bus toti ovo membranis,' &c. Hence the only

dil'covery proper to Harvey confifts in his re-

marking the exiftence of this cicatrice, both in

fecundated and unfecundated eggs ;
for the o-

ther writers had obferved, as well as he, the di-

latation of the circles, and the growth of the

white point., Thefe are all the remarks Harvey
has made in his account of the two firft days of

incubation
;
what he mentions concerning the

third day is a repetition only of what Ariflotle

delivers in the fixth book and fourth chapter of

his hiftory of animals :

* Per id tempus afcendit

jam vitellus ad fuperiorem partem ovi acutio-

rem, ubi et principium ovi elt et foetus exclu-

ditur
; corque ipfum apparet in albumine fan-

gulnei pundi, quod pundum falit et movet fe-

fe inftar quafi animatum; ab eo meatus vena-

rum fpecie duo, fanguine pleni, llexuofi, qui,
crefcente foetu, feruntur in utramque tunicam

ambientem, ac membrana fanguineas libras ha-

bens eo tempore albumen continet fub meati-

bus illis venarum fimilibus; ac paulo poft dif-

cernitur corpus pufillum initio, omnino et can-

didum, capite conipicuo, atque in eo oculis

maxime turgidis qui diu fic permanent, fero e-

nim parvi fiunt ac confidunt. In parte autem

corporis inferiore nullum extat membrum per

initia, quod refpondeat fupcrioribus. Meatus
autem illi qui a corde prodeunt, alter ad cir-

(j 2
' cumdantcm
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* cumdantem membranam teiidit, alter ad lute-

*

um, officio umbilici.'

Harvey, becaufe Ariftotle fays that the yolk
rifes to the fmall end of the egg, coucludes that

he had feen nothing himfelf, but that he had re-

ceived his information from fome other pretty

accurate obferver. In this accufatlon, Harvey

evidently injures Arlftotle ;
for the.rihng of the

yolk to either end, depends folely upon its por-
tion during the time of incubation; for the yolk,

being lighter than the white, uniformly mounts

to the top, whether the large or the fmall end of

the egg be uppermoft. This obfervation we owe

to William Langley, a phyfician in Dordrecht,

who made experiments on the hatching of eggs

in the year 1635, about 20 years before Harvey's
time *'.

But, to return to the palTage we have quoted.

It is apparent, that the cryftalline liquor, the

animated point, the two circles, the two blood-

veflels, &c. are defcribed by Ariftotle in the fame

manner as they were fcen by Harvey. This

anatomiil maintains, that the animated point is

the heart, that the heart is the firft part of the

foetus which is formed, and that the vifcera and
.

other members fucceed. All thefe circumftanccs

have been mentioned by Ariftotle, and feen by

Harvey ;
and yet that the heart is firft formed is

by no means confonant to truth. To be alfured

of this fadt, we have only to repeat the fame ex-

periments,
* See Langley obferv. editae a Jufto Schradero, Amft. 1674.
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periments, or to read with attention thole of

Malpighius *, which were made about jo years

after the trials of Harvey.

Malpighius carefully examined the cicatrice,

which is i\ic
eifential part of the egg; he found

that it was large in impregnated eggs, and fmall

in thofe which had received no impregnation ;

and he difcovered, that, in eggs which had ne-

ver been fat upon by the hen, the white point,

mentioned by Harvey as the firfl part that be-

comes animated, is a fmall purfeor bubble fwim-

ming in the liquor bounded by the iirft circle ;

and that the embryo is vifible in the centre of

this purfe. The membrane of the purfe, which

is the amnios, being exceedingly thin and tranf-

parent, allowed him lo fee the foetus diltindlly.

Malpighius, from this iirllobfervation, concludes

with propriety, that the foetus exifts in the egg
before incubation, and that the rudiments of the

embryo are even then deeply rooted. It is

imneccffary to mention how much this experi-

ment differs from the opinion of Harvey ;
for

he had obfcrvcd nothing formed during the two

lirll days of incubation ; and, in his eftimation,

the firil veftige of a foetus is the animated

point, which appears not till the third day. But

Malpighius diicovered that tlie rudiments of the

whole foetus exifl: before incubation is com-

menced.

After afcertaining this important fa6t, Mal-

pighius proceeded to examine the cicatrice of

unimprcgnated eggs, which, as formerly re-

G 3 marked,
*

Malpigliii pullus in ovo.



102 E X A M I N A T I O N O F

marked, is fmaller than in thofe that have received

an impregnation. Its margin is often irregular,
and its texture fometimes differs in different eggs.

Near its centre, in place of a bubble including
the foetus, there is a globular mole or unorgani-
zed mafs, which, when opened, prefents nothing
Hke regularity or arrangement of parts : It has

only fome appendages filled with a thick but

iranfparcnt liquor; and this unformed mafs is

furrounded and enveloped in feveral concentric

circles.

After fix hours incubation, the cicatrice is con-

fiderably enlarged; and, in its centre, a bubble

or globule formed by the amnios is eafily di~

ftinguiihable. This globule is filled with a fluid,

in the middle of w^hich the head and back-bone

of the chick vifibly appear. Six hours after,

every thing is enlarged, and, of courle, more

apparent to the eye. In fix hours more, that

is, 1 8 hours after the commencement of in-

cubation, the head is larger, and the fpine is

lengthened ; and, at the end of 24 hours, the

head of the chick appears in a bended pofture,

and the Ipine is of a whitiih colour. The ver-

tebrae are ranged on each fide of the fpine, like

fmall globules ; and, nearly at the fame time,

the wings begin to fprout, and the head, neck,

and breaft, are lengthened. At the end of 30
hours, nothing new appears; but" all the parts

are enlarged, and efpecialJy the amnios. Round

this membrane may be remarked the umbilical

vefUl?,
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veflels, which are of a dark colour. 1038 hours,

the chick has acquired more ftrength; its head

is very large, and three veficles appear in it fur-

rounded with membranes, which likewife in-

clude the fpine of the- back
; through which,

'

however, the vertebrae are ftill vlfible. At the

end of 40 hours, it was admirable to oblerve,

continues our author, the chick living in the

centre of the liquor of the amnios. The back-

bone was increafed, the head was bended, the

veficles of the brain were lefs bare, the rudi-

ments of the eyes appeared, the heart beat, and

the blood circulated. Here Malpighius defcribes

veffels and the circulation of the blood
; and he

thought, with reafon, that, though the heart did

not beat till 38 or 40 hours after incubationwas

begun, it nevertheleis exifted before, as well as

the other parts of the chick. But, on exami-

ning the heart in a dark chamber, he obferved

nothing like luminous fparks iifuing from it, as

Harvey feems to infinuate.

At the end of the fecond day, the foetus ap-

peared fwimming in the liquor of the amnios.

The head, which Teemed to be compofed of ve-

ficles, was bended
; the back-bone and verte-

brae were lengthened j the heart, which hung
out of the breaft, beat three times fucceffively,

becaufe the fluid it contains is puflied from the

auricle into the ventricles, from the ventricles

into the arteries, and, laflly, into the umbilical

VcfTcls. He remarks, that, having fcparatcd the*

chick
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chick from the white of the egg, the motion of

the heart continued for a whole day. In 14

hours more, or 62 hours from the beginning of

incubation, the chick, though ftronger, remained

ftiil with its head bended in the hquor of the

amnios : Veins and arteries were perceived

in the brain; and the hneaments of the

eyes, and of the fpinal marrow, appeared. Ac

the end of three days, the body of the chick

was crooked. Befide the two eyes, five vefi-

cles filled with liquor appeared in the liead ;

the rudiments of the thighs and of the wings
were dlfcernible ;

the body began to take on

fieili; and the pupils of the eyes, and llkewife

the cryftailine and vitreous humours, were dif-

tinguifliable. At the termination of the fourth

day, the vcficles of the brain Were nearer eacli

other; the procefies of the vertebrae were long-

er; tlie wings and thighs had become ftronger,

in proportion as they grew longer; the v/hole

body was covered with an unctuous flefh
; the

umbihcal vefTels had pierced through the abdo-

men ;
and the heart was concealed within the

breaft, which was now fhut up by a thin mem-
brane. On the fifth, and at the end of the fixth

day, the veficles of the brain began to be covered
;

the fpinal marrow, which was now more folid,

was divided into two parts, and advanced along
the trunk; the thighs and wings w^ere longer,

and the wings were unfolded ; the abdomen was

ihut and tumified; the liver was diftindly vifible,

and
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and it was of a dark colour
; the two ventricles

of the heart beat ; the body of the chick was co-

vered with fkin
;
and the points of the feathers

began to appear. On the leventh day, the head

was very large; the brain was covered with its

membranes; the beak appeared between the two

eyes ;
the wings, the thighs, and the legs, had

acquired their perfe(5l form
; the heart feemed

to be compofed of two ventricles, like two con-

tiguous globules, united at their fuperior part

with the auricles; and two fucceifive pulfes v/ere

remarked both in the ventricles and auricles, as

If there had been two feparate hearts.

But I will follow Malpighius no farther. The

remainder of the detail regards the growth and

perfedion of the parts till the chick breaks the

ihell in which it is inclofed, and becomes an in-

habitant of a new world. The heart is the lafl

part that afTumes its proper figure, by the union

of its ventricles, which happens not till the e-

levenih day.
We are now in a condition to form a diftind;

judgment concerning the value of Harvey's ex-

periments. It is probable that this celebrated

anatomill did not make ufe of the microfcope,

(whicli was, indeed, very imperfe^l^lly known in

his days), otherwife he never would have affirm-

ed, that there was no diflerencc between the

cicatrice of impregnated and unimpregnatcd

eggs; he never would have faid, that the fem.cn

of the male produced no change upon the egg,

and
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and particularly upon the cicatrice ;
he never

would have advanced, that nothing was percep-
tible before the end of the third day ; that the

animated point appeared firft
;
and that the white

point was transformed into the animated point :

He would have perceived that the white point

was the bubble or globule which contaiqed the

whole apparatus of generation ;
and that all the

rudiments of the foeius commenced there from

the moment of receiving the impregnation of

the cock : He vt^ould likewife have difcovered,

that, without this impregnation, it contains no-

thing but an unformed mafs, w^hich could never

become animated
; becaufe, in fad:, it is not

organized like an animal, and becaufe it is only

after this mafs, which onght to be regarded as a

colledion of the organic particles of the female

femen, is penetrated by the organic particles of

the male femen, that an animal is formed. This

formation is inftantaneous ;
but the motions of

the new animal are imperceptible till 40 hours

after the procefs of incubation has commenced :

He would not have aiTured us that the heart is

firft formed, and that the other parts are fuccef-

fively joined to it by juxta-pontion ;
fmce it is

apparent, from the experiments of Malpighius,
that the rudiments of all the parts arc formed at

once, but that they become perceptible only in

proportion as they are fuccefTively unfolded :

Laftly, if he had feen, as Malpighius faw, he

would not have pofitivcly afferted, that no im-

preffiou
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preflion of the male feed remained in the eggs,

and that it was only by contagion that they
were impregnated, &c.

It is likewife proper to remark, that what Har-

vey has fiiid concerning the parts of generation

of the cock is by no means exad:. He affirms,

that the cock lias no penis capable of entering
the vagina of the hen. It is certain, however,
that this animal, in place of one penis, has a

couple, which both adt at the fame time
; and

this action is a vigorous compredion, if not an

adual copulation *. It is by this double organ
that the cock throws his feminal liquor into the

uterus of the hen.

Let us now compare Flarvey's experiments

upon female deer with thofe of De Graafl' upon
female rabbits

; and, though De Graaff believed,
as Harvey did, that all animals proceed from

eggs, we fhall find a great difference in the

manner in which thefe two anatomifts have per-

ceived the firft formation, or rather the expan-
fion, of the foetufes of viviparous animals.

After exerting every effort to prove, by ar-

guments drawn from comparative anatomy, that

the tellicles of viviparous females are true ova-

ria, Graaff explains the manner in which the

eggs are detached from tire ovaria, and fall into

the honis of the uterus. He then relates the

remarks he made upon a rabbit which he dif-

fciftcd half an hour after copulation. The horns

of
* See Regn. Graaf, p. 242.
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of tlie uterus, he fays, were uncommonly red |

there was no change either in the ovaria, or in

the eggs which they contained
; and there was

not the leaft appearance of femen in the vagina,
in the uterus, or in the Fallopian tubes.

Having difTe^led another rabbit, fix hours af-

ter copulation, he obferved, that the follicles, or

coats, which, in his eftimation, contain the eggs
in the ovarium, were become red; but he found

no male femen either in the ovaria or any where

elfe. Twenty hours after copulation, he difTedl-

ed a third ;
he remarked in one ovarium three,

and in the other five follicles much altered; for,

inilead of being clear and limpid, they had

become opaque and reddifh. In another, dif-

fedied twenty- feven hours after copulation, the

horns of the uterus, and the fuperior canals

which terminate in them, were ftill mere red ;

and their extremities embraced the ovarium on

all fides. In another, which was opened forty
hours after copulation, he found in one ovarium

feven, and in the other three follicles changed.

Fifty-two hours after copulation, he examined

another, and found in one ovarium four changed
follicles, and one in the other

;
and having open-

ed thefe follicles, he difcovered in them a kind

of glandulous liquor, with a fmall.cavity in the

middle, where he could perceive no fluid, which

made him fufpedt that the tranfparent liquor

ufually contained in the follicles, and which, he

fays, is inclofed in its own membranes, might
have
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have been difcharged by fome kind of rupture.

He fearched for this matter in the canals which

terminate in the horns of the uterus, and in the

liorns themfelves ;
but he found nothing. He

only remarked, that the membranes which line

the horns of the uterus were- much fwelled. In

another rabbit, diiTeded three days after copu-

lation, he obferved, that the fuperior extremity-

of the canal, which terminates in the horns of

the uterus, ftraitly embraced the ovarium on

every fide : And, having feparafed it from the

ovarium, he remarked, in the right ovarium,

three follicles fomewhat larger and harder than

ufual. After fearching, with great care, the ca-

nals above mentioued, he difcovered, he fays, an

egg in the right canal, and two more in the

right horn of the uterus, fo fmall that they ex-

ceeded not multard feeds. Thefe little eggs
had each two membranes, and the internal one

was filled with a very limpid liquor. Having
examined the other ovarium, he found four

changed follicles ; three of them were whiter,

and had likewife fome limpid liquor in their

centres ;
but the fourth was of a darker colour,

and contained no liquor, which made him fu-

fpc6l that the egg had efcaped. Pie therefore

fearched the corrcfponding canal and horn of

the uterus
;
he found an egg in the fuperior ex-

tremity of the horn, which was exadly fimilar

to thofe he had difcovered in the right horn.

He alledges, that the eggs, when they are fepa-

raied
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rated from the ovarium, are ten times lefs than

before their feparation ; and this difference in

fize, he imagines, is owing to the eggs, while in

the ovarium, containing another matter, name-

ly, the glandulous liquor which he remarked in

the follicles.

Four days after copulation, he opened another

rabbit, and found in one ovarium four, and in

the other three follicle?, void of eggs : In the

horns correfponding to the ovaria, he found four

eggs on one fide, and three in the other. Thefe

eggs were larger than thofe he had difcovered

three days after copulation. They were nearly
of the fize of the lead-fhot ufed for lliooting

fmall birds
;
and he remarked, that, in thefe

eggs, the interior membrane was feparated from

the exterior, and appeared as if a fecond egg
v/as contained within the lirft. In another, dif-

fed:ed five days after copulation, he found five

empty follicles in the ovaria, and an equal num-

ber of eggs in the uterus, to which they adhe-

red very firmly. Thefe eggs were as large as

the fhot employed for killing hares
;
and the in-

ternal membrane was fliil more apparent than

in the lafl experiment. Having opened another

rabbit, fix days after copulation, he found in

one of the ovaria fix empty follicles, but only
five eggs in the correfponding horn of the ute-

rus
;
and they feemed to be all accumulated in-

to one mafs : In the other ovarium, he faw four

empty follicles, and found but one egg in the ;

correfponding
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correfponding horn. Thefe eggs were of the

fize of the largeft: fowling fliot Seven days af^

ter copulation, our anatomift opened another

rabbit, and he found in the ovaria fome empty
follicles, which were larger, harder, and more

red than thofe he had formerly obferved
j and

he perceived as many tranfparent tumors in dif-

ferent parts of the uterus
; and, having opened

them, he took out the eggs, which were as large

as fmall piJJol bullets. The internal membrane
was more dillincft than formerly ;

and *.. ithin this

membrane he faw nothing but a very clear li-

quor. In another, dilTedled eight days after co-

pulation, he found in the uterus the tumors or

Cells which contain the egg ;
but they adhered

fo ilrongly to the uterus, that he could not de-

tach them. In another, which he opened nine

days after copulation, he found the cells con-

taining the eggs greatly enlarged ; and he per-

ceived, in the middle of the liquor inclofed by
(he internal membrane, a fmall thin cloud. In

another, which he opened ten days after copu-
lation, the fmall cloud was thicker and darker^
*lnd formed an oblong body like a little worm.

Laftly, twelve days after copulation, he diftindly

perceivjed the embryo, which, though two days
before it was only an oblong body, was now io

apparent, that he could diflinguilh its different

members. In the region of the brcall, he faw

two red and two white points, and, in the ab-

domen, a mucilaginous rcddiih fubflancc. Four-

teen
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teen days after copulation, the head of the foe-

tus was large and tranfparent ;
the eyes were

prominent ;
the mouth was open ;

the rudi-

ments of the ears appeared ;
the back-bone was

whitifh, and bended towards the ilernum ;
and

fmall biood-veflels arofe from each fide of it,

the ramifications of which extended along the

back as far as the legs ; The two red points

were confiderably enlarged, and appeared like

the rudiments of the ventricles of the heart ;
on

each fide of the red points he faw two white

ones, which were the rudiments of the lungs.

In the abdomen he faw the rudiments of the li-

ver, which was reddifh, and a fmall body twilled

like a thread, which was the ftomach and inte-

ftines. After this, till the 31ft day, when the

female rabbit brings forth, there was nothing to

be remarked but the gradual expanfion and

growth of the parts which were already formed.

From thefe experiments,
De Graaf concludes,

that all viviparous females have eggs; that thefe

eggs are contained in the ovaria or tefticles ;

that they cannot be feparated till they are fecun-

dated by the femen of the male ; becaufe, fays

he, the glandulous liquor, by means of which the

eggs are enabled to efcape from their follicles,

is not fecreted till after an impregnation by the

male. He alledges, that thofe who imagine they

have feen prettv large eggs in three days, have

been deceived ; becaule, in his opinion, the eggs,

though fecundated, remain longer in the ovari-

um,
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um, and, in place of augmenting, they become
ten times lefs than formerly, and they never

begin to grow till after their defcent from the

ovaria into the uterus.

By comparing thefe obfervations of De Graaff

with thofe of Harvey, we will eafily perceive
that the latter has miifed the principal fads :

And, though there are feveral errors both in the

reafoning and iq the experiments of De GraaiF,
this anatomifi, as well as Malpighius, have dif-

covered themfelves to be better obfervers than

Harvey. They agree in all fundamental points,

and both of them contradidl Harvey, He per-
ceived not the alterations v.'hich take place in the

ovaria ; he faw not in the uterus thofe fmall

globules which contain the materials of genera-
tion, and which are called eggs by De Graaff,

He never fufpeded that the foetus exiftcd in the

egg ; and, though his experiments give us tole-

rably exact ideas concerning ^^ hat happens du-

ring the growth of the foetus, he furnifhes no

information concerning the commencement of

fecundation, nor concerning the firft expr.nfion

of the foetus. Schrader, a Dutch phyfician,
who had a great veneration for Harvey, acknow-

ledges that he cannot be truilcd in many articles,

and particularly in what relates to the firft for-

t mation of the embryo ;
for the chick really ex-

ifts in the egg before incubation; and, he fays,

that Jofeph of Arcmatarius was the lirft who
Vol. II. H made
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made this material obfervation *. Befides, though

Harvey alledged that all animals proceeded from

eggs, he never imagined that the tefticles of fe-

males contained eggs ;
and it was only from a

comparifon betv^^een the fac, which he believed

to be formed in the uterus of viviparous ani-

mals, with the growth and covering of the eggs
in oviparous animals, that he maintained that all

anirnals were produced from eggs ;
and even

this is but a repetition of what Ariftotlc had

faid before him. Steno was the iirft who pre-

tended to have difcovered eggs in the ovaria of

females. "He fays, that, in differing a female

fea-dog, he perceived eggs in the tefticles, though
this animal be viviparous ;

and he adds, that the

tefticles of women are analogous to the ovaria

of oviparous animals, whether the eggs them-

felvcs fall into the uterus, or only the matter

which they contain. Steno firft difcovered thefe

fuppofed eggs ;
De Graaff is willing to aflume

the difcovery to himfelf; and Swammerdam

warmly difputes the point with him, and al-

ledges that Van-Horn had feen them before De
Graaff. This laft writer, it is true, has been ae-

cufed of afterting many things which have been

contradided by experiments : He even pre-

tended, that a certain judgment might be form-

ed of the number of foetufes in the uterus, by
the number of cicatrices or empty follicles in

the ovaria. In this he is contradided by the

experiments
* See Ob£ JuRI Sclu-aderi, Amil. 1674.
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experiments of Verrheyen *, by thofe of M,

Mery 'f, and by fome of his own, where he

found fewer eggs in the uterus, than cicatrices

in the ovaria. Befides, we fhall demonftrate that

w^hat he fays concerning the feparation of the

eggs, and the manner in which they defcend

into the uterus, is by no means exad
;

that no

eggs exift in the teilicles of females ; that what
is feen in the uterus is not an egg ;

and that the

fyftems which have been deduced from the ob-

lervations of this celebrated anatomift are per-

fedlly chimerical.

This pretended difcovery of eggs in the tefti-

clcs of females attraded the attention of moft

anatomifts. They only found, however, in the

tefticles of viviparous females, fmall bladders^

Thefe they hefitated not to confider as real eggs;

and, therefore, they called the tefticles ovaria,
and the veficles

ejrg-s. They aflerted alfo, like

De Graaff, that thefe eggs differed in fize in the

fame ovarium
;

that the largeft in the ovaria of
women exceeded not the bulk of a fmall pea ;

that they are very fmall in young girls ; but that

they increaled with age and intercourfe with

men ; ihat not above ao could be reckoned in

each ovarium
;

that thefe eggs are fecundated

in the ovarium by the fpiritous part of the male

femcn ; that they then feparate and fall into

the uterus through the Fallopian tubes, where the

H 2 • foetus

• Tom. 2. chap. 3. edit. De Bruxelles, fjio*

I Hift. de I'ucad. 1701.



iiG EXAMINATION OF

foetus is formed of the internal fubftance of the

egg, and the placenta of its external parts ;
that

the glandulous matter, which exifts not in the

ovarium till after a fruitful embrace, comprefles

the egg, and excludes it from the ovarium, &c.

But, though Malpighius, who examined more

accurately, detected many errors committed by
thefe anatomifts even before they were received

;

yet moft phyficians adopted the opinioi;i of De

GraafF, without regarding the obfervations of

jVIalpighius, which were neverthelefs of the

greateft importance, and which received much

weight from the experiments of his difciple Va-

lifnieri.

Malpighius and Valifnieri, of all naturalifts,

appear to have written v^iih moft judgment and

acutenefs on the fubjed. of generation. We
fhall, therefore, give an account of their experi-

ments and remarks.

Malpighius, after examining the tefticles of

a number of cows and other female animals,

afllires us, that he found, in the lefticles of all

of them, veficles of different fizes, whether the

females were very young or adults. Thefe ve-

ficles are enveloped in a pretty thick membrane,.

the infide of which is interfperfed with blood-

vefTcls
;
and they are filled with a kind of lymph

or liquor, which coatz;ulates and hardens by the

heat of a fire, like the white af an eg^.

In proccfs of time, a firm yellow body ad-

heres to the teflicles. It is prominent, increafes

to
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to the fize of a cherry, and occupies the great-

eft part of the ovarium. This hody confifts of

feveral angular lobes, the polition of which is

very irregular, and it is covered with a coat or

membrane inierfperfed with nerves and blood-

vefl'els. The form and appearance of this yel-

low body varies confiderabiy at different times.

When it exceeds not the fize of a grain of

millet, it is roundilh, and its fubftance, when

cut, has a warty appearance. We often find aa

external covering' round the veficles of the o-

varia, which confifts of the fame fubftance with

the yellow bodies.

When the yellow body has become nearly of

the fize of a pea, it refembles a pear ; and, in the

centre of it, there is a fmall cavity filled with

liquor. The fame thing may he remarked when
it is as large as a cheiry. In fome of thefe

yellow bodies, after they have arrived at full

maturity, Malpighius afhrms that he faw, to-

wards the centre, a fmall egg with its appen-

dages, about the fize of a millet feed
; and, after

they had difchargcd thefe eggs, they were flaccid

and empty. They then relembled a cavernous

canal ;
and the void cavities were as large as

peas. lie conceived that Nature defigned tiiis

yellow glandulous body for the prefervation of

the egg, and for making it efcape from the te-

fticles
;
and ihat, perhaps, it contributed to the

formation of the egg ; confcquently, he remarks,

the veficles which are at all times found in the

H 3 ovarium,
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ovarium, and always differ in fize, are not the

true eggs which receive the impregnation, but

ferve only to produce the yellow bodies in which

the eggs are formed. Befides, though thefe yel-

low bodies are not always found in every ova-

rium
; yet we always find the rudiments of

. them. Malpighius found the marks of them in

new born heifers, in cows with calf, and in preg-

nant women ; and, therefore, he properly con-

cludes, that thefe yellow glandulous bodies are

not, as De Graaff afferts, an efled: of impregna-
tion. The yellow bodies, he remarks, produce

imfecundated eggs, which fall out of the ova-

rium independent of any communication with

the male, and alfo thofe which fall after impreg-

nation. When the impregnated- eggs fall into

the uterus, every thing pioceeds in the manner

defcribed by De Graaff.

Thefe obfervations of Malpighius demonftrate,

that the tefticles of females are not real ovaria
;

that the veficles they contain are not eggs ; that

thefe veficles never fall into the uterus
;
and that

the tefticles, like thofe of males, are only refer-

voirs containing a liquor which may be regarded

as female femen in an imperfed: ftate. This, fe-

men is matured in the yellow glandulous bodies,

of which it fills the internal cavities, and flows

out after the yellow bodies have acquired their

full fize.

But, before we form a judgm.ent concerning
this important point, we muft attend to. the re-

marks of Valifnieri,
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In the year 1692, Valifnieri began his expe-
riments upon the teftlcles of the fow. The te-

fticles of the few differ from thofe of cows, of

mares, of fheep, of fhe-afles, of female- dogs,
of Ihie-goats, of women, and of molt viviparous
animals

;
for they refemble a fmall bunch of

raifms, the grains of which are round and pro-
minent on the outfide

;
between thefe grains are

fmallerones, which have not acquired full matu-

rity. Thefe grains appear not to be covered with

a common membrane. They are, fays he, a-

nalogous to the yellow bodies obferved in cows

by Malpighius ; they are round, and of a reddilli

colour ; their furface is interfperied with blood-

vefTels, like the eggs of viviparous animals ; and

the whole grains together form a mafs which is

larger than the ovarium. With a little addrefs,

thefe grains may be feparated from the ovari-

um, and each of them, after feparation, leaves a

nitch or depreffion.

Thefe glandulous bodies are not of the fame

colour. In fome lows they are more red
;
ia

others more clear
;
and they arc of all fizes,

from the fmallcft feed, to that of a raifm. On
opening them, a triangular cavity appears, fill-

ed with a limpid liquor, which "toagulates with

hear, and becomes white, like that which is

contained in the veficles. Valifnieri expeded to

find the egg in fome of thefe cavities : But in

this he was difappointed ; though he made a

MreRil fcarch into all the glandulous bodies of a

number
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number of fows, and other animals, he could

never difcover the egg, which Malpighius af-

firms he once or twice found.

Under thefe glandulous bodies, the veficles of

the ovarium appeared. They were more or lefs

numerous, according as the glandulous bodies

were larger or fmaller ; for, in proportion to the

largenefs of the glandulous bodies, the veficles

diminiflied. Some veficles were of the fize of a

lentil, and others exceeded not that of a millet

feed. In the teiticles, when raw, from 20 to

'^5
veficles might be reckoned ; but, when boiled,

a much greater number appear, and they are fo

firmly attached, that they cannot be feparated

without breaking lome of them.

Having examined the tefticles of a young fow,

which had never brought forth, he found, as in

the others, the glandulous bodies
;
and their tri-

angular cavities were likew.ie filled with lymph;
but he coukl not difcover any eggs either in the

one or the other. The veficles of this young
fow were more numerous than in thofe which had

brought forth, or thofe which were impregnated
at the time of examination. In the tefticies of

another fow, which was far advanced in preg-

jiancy, Valifnieri found two of the largeft glan-

dulous bodies, which were flaccid and empty, and

ethers, ci a leifer fize, in their ordinary liate
;

and, in feveral others which he difledced when
ivilh young, he remarked, that the number of

glandulous bodies was always greater than the

number
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number of foetufes. This fa<ft confirms what

we obferved concerning the experiments of De

GraafI', and proves that they are by no means

exad. What he calls folhcles of the ovarium

arc only the glandulous bodies, the number of

which always exceeds that of the foetuies. In

the ovaria ^f a fow, two or three months old,

the tefticlcs were pretty large, and interfperfed

with veficlcs of a confiderable fize. Among the

veficles, the beginnings of four glandulous bo-

dies appeared in one tcfticle, and of feven in the

other.

After thefe experiments upon fows, Valifnieri

repeats thofe of Malpighius upon cows, and he

found them to be exadly conformable to truth.

He indeed acknowledges, that he was never

able to difcover the egg which Malpighius ima-

gined he had feen once or twice in the interior

cavities of the glandulous bodies. After a fruit-

Icfs fcarch in the tefticles of fo many diflerent

females, it was natural to think that Valifnieri

would at leart have doubted the exigence of fuch

eggs. But prejudice in favour of lyftem made

him admit, contrary to his own experience, the

cxiftence of eggs, which neither he nor any o-

ther man ever faw, or ever will fee.

It is, perhaps, impoffible to make a greater

number, or more exad: experiments, than thofe

of Valifnieri. Among other animals, he ex-

amined the ewe, and found, that fhe never has

jnore glandulous bodies in her tefticles than

foetufes
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foetufes in the uterus. In young ewes, which

were never impregnated, there is but one glan-
dulous body in each tefticle, and, when one is

emptied, it is fucceeded by another
;

if a ewe
has one foetus in the uterus, fhe has only one

glandulous body in her tefticles
;
and if fhe has

two foetufes, fhe has Hkewife t\vo glandulous
bodies. This glandulous body occupies the

greatefl part of the tefticle
; and-, after it is

emptied and difappears, another begins to grow
for the purpofe of a future generation.

In the tefticles of a flie-afs, he found veficles

as large as fmall cherries
; which is an evident

proof that they are nm eggs, as it would be im-

pofTible for them to pafs, by the Fallopian tubes,
into the uterus.

The tefticles of female wolves, dogs, and

foxes, are covered with a membrane, like a purfe,
which is an expanfion of that which furrounds

the horns of the uterus. In a bitch which began
to be in feafon, but had not been approached by
the male, Valifnieri found the internal part of
this purfe, which does not adhere to the tefticle,

moiftened with a liquor that refembled whey,
and two glandulous bodies in the right tefticle,

about two lines in diameter, and which occu-

pied nearly the whole extent of this tefticle.

Each glandulous body had a fmall nipple, with a

diftind; filTure, from which, without prefTing it,

there ifTued a liquor like clear whey ;
he there-

fore concluded, that this liquor was the fame

which
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which he found in the purfe. He blew into this

fiiTure with a pipe, and the whole glandulous

body immediately fwelled
; and, having mtro-

duced a briftle, he eafily penetrated to its bot-

tom. He opened the body on that fide where

he had introduced the bridle, and found an in-

ternal cavity which communicated with the

nipple, and contained a confiderable quantity of

liquor. Valifnieri was always in hopes of difco-

vering the egg ;
but thefe hopes, notwiihftand-

ing all his reiearches, were uniformly fruftrated.

He likewife found, in the left tefticle, two glan-

dulous bodies very fimilar to thofe in the right.

He boiled two of thefe glandulous bodies, hoping

that, by this means, he might difcover the egg ;

but ftill without any meafure of fuccefs.

Having difleded another bitch four or five

davs after flie had received the male, he found

in the tefticles three glandulous bodies exadly

fimilar to the former. He fearched every where

for the egg ;
but he was ftill difappointed. By

the aififtance of the microfcope, he difcovered

the glandulous bodies to be a net-work, compo-
fcd of an infinite number of globular veficles,

which ferved to filtre the liquor that iflued

through the nipple.

He then opened another bitch which was not

in feafon, and having tried to introduce air be-

tween the tefticle and the purfe which covered

it, he found that it dilated like a bladder filled

with air. Having removed the purfe, he difco-

vered
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vered two glandulous bodies upon the tefticles
;

but they had neither nipple nor fifTure, and no

liquor diftilled from them.

In another bitch that had brought forth about

five whelps two months before, he found five

glandulous bodies
; but they were much dimi-

nifhed in fize, and they began to difappear,
without leaving any cicatrices. There remained

only a finall cavity in their centre
; but it con-

tained no liquor.

Not fatisned with thefe, and many other ex-

periments, Vaiifiiieri, who paffionately defired

to difcover this pretended egg, called together

the beft anatomiits his country afforded, and,

among others, M. Morgagni ; and, having open-
ed a young bitch that was for the firft time in

feafon, and that had' been covered three days be-

fore, they examined the veficles of the tefticles,

the glandulous bodies with their nipples, their

canals, and the liquor in their internal cavities
;

but they could perceive no. eggs. He then, with

the fame intention, made experiments on flie-

goats, foxes, cats, a number of mice, &c. In

the tefticles of all thefe animals, he uniformly
found the veficles, and frequently the glandu-
lous bodies, with the liquor they contained ;

but no egg ever appeared.

In fine, being defirous of examining the te-

fticles of women, he had an opportunity of o-

pening a young country-woman, who had been

fome years married, and who was killed by a

fall
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fall from a tree. Though of a robuft and vigo-

rous conftitution, fhe had never born any chil-

dren. He endeavoured to difcover if the caufe

of her barrennefs exifted in the tefticles
; and

he found that the veficles were all filled with a

blackilli and corrupted matter.

In a young girl of eighteen years of age, who

had been brought up in a convent, and who had

every appearance of real virginity, he found the

riszht tefticle a little lon^rer than the left : It Vv'as

of an oval figure, and its furl'ace was fomewhat

unequal. This inequality was occafioned by five

Dr fix veficles which protruded on the outlide of

the tefticle. One of thefe veficles, which was

more prominent than the reft, he opened, and a

quantity of lymph ruflied out. This veficle was

furrounded with a glandulous fubftance, in the

Ihape of a crefcent, and of a rcddlfli yellow co-

lour. He cut the tefticle tranfverfely, and found

a number of veficles filled with limpid liquor;

and he remarked, that the Fallopian tube of this

tefticle was redder and fomewhat longer than the

other, as he had often obfcrved in other animals

when they were in ieafon.

The left tefticle was whiter, and its furface

more fmooth; for, though fome veficles were a

little prominent, none of them were in the form

of nipples; they were all fimilar to each orher,

and the correfponding Fallopian tube was nei-

ther fwelled nor red^

In
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In the body of a girl, aged five years, he
found the tefticles with their veficles, their blood-

veflels, and their nerves.

In the teflicles of a v\^oraan of fixty years, he

difcovered fome veficles, and the veftiges of a

glandulous fubflance, Hke large points of an ob-

fciire yeilp^wifh brown colour.

From ail thefe obfervations, Valifnieri con-

cludes, that the work of generation is carried on
in the female teftlcks, which he continued to re-

gard as ovaria, though he never could find any
eggs in them, and though, on the contrary, he

had difcovered that the veficles were not eggs.

He fays, likewife, that, for the impregnation of

the egg, it is not neceifary that the male femen

fhoiild enter the uterus. He fuppofes, that the

egg efcapes through the nipple of the glandulous

body, afrer being impregnated in the ovarium ;

that it then fails into the Fallopian tube
;
that it

gradually defcends, and at laft attaches itfeif to,

the uterus : He adds, that he is fully perfuaded,

that the egg is concealed in the cavity of the

glandulous body, though neither he nor any other

anatomift was ever able to difcover it.

In his eftlmation, the fpirit of the male feed

afcends into the ovarium, penetrates the egg,

and gives motion to the foetus v/hich previoully

exifted in the egg. In the ovarium of the origi-

nal mother of mankind, he obferves, were eggs,

which contained not only all the children fi>e

produced, but of the whole human race. If

this
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this chain of infinite individuals contained in

one be incomprehenlible to us, it is entirely

owing to the imbecillity of our minds, of which
we have daily proofs. But it is not, therefore,

lefs confonant to truth, that all the animals which

have exifted, or can exift, were created at once,
and were all included in their firfl mothers. The
relemblance of children to their parents is owing,
he continues, to the imagination, which acts fo

forcibly on the foetus as to produce ftains, mon-

ftrofities, diforder of parts, and extraordinary

concretions, as well as perfect limilarities.

This fyftem of eggs, though it explains no-

thing, and has no foundation in Nature, would
have obtained the univerfal fufFrages of phyfi-

cians, if, nearly about the fune time, another

opinion had not fprung up, founded upon the

difcovery of fpermatic animals.

This difcovery, which we owe to Leeuwen-
hoek and Hartfoeker, was confirmed by Andry,

Valifnieri, Bourguet, and many other obfervers.

I fhall relate what has been advanced concern-

ing thofe fpermatic animals which are found in

the femcn of all males. Their number is fo

great, that the femen feems to be entirely com-

pofed of them; and Leeuwenhoek pretends to

liave feen many millions of them in a drop lefs

than the fmalleft grain of fand. Though none

of them appear in females, they are found in the

emitted femen of all males, in the tefticles, and

in the veficulae feminales. When the femen of

a
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a man is expofed to a moderate heat, It thickens,

and the motion of all the animalcules is fud-

denly flopped. But, vAiqu. allowed to cool, I

it dilutes, and the animals continue in motion

till the liquor again thickens by evaporating.

The more this fluid is diluted, the number of

animalcules is augmented ; and, when greatly

diluted bv the addition of water, the whole Tub-

ftance of the fluid feems to be compofed of ani-

mals. When the motion of the animalcules is

about to ceafe, either on account of heat or of

drying, they appear to approach nearer each

other, to have a common circular motion in the

centre of the fmall drop under obfervation, and

to periin, all of them, at the fame inflant. But,

when the quantity of liquor is greater, it is eafy

to diltinguiih them dving; in fucceflion.

Thele animalcules are faid to be of different

figures in different animals; but they are all

long, thin, without any members, and move

with rapidity in every diredlion. The fluid in

which thev are contained, as formerly remark-

ed, ib much heavier than blood. The femen of '

a bull, when chemically analyfed by Verrheyen,

yielded firll phlegm, then a confiderable quan-

tity of foetid oil, a very fmall proportion of vo-

latile fait, and:* more earth than he expeded *.

This author was furprif'ed that he could draw no

fpirit from the diftillation of femen; and, as

he imagined it contained a great quantity of

fpiritSj

* See Verrheyen fup. anat. torn. a. p. 69.
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fpirits, he attributed the evaporation of them to

their fubtiUty. But may we not fuppofe, with

more probability, that it contains little or no

fpirits ^ Neither the confidence, nor the odour of

this fluid, indicate the prefence of ardent fpirits,

which never abound but in fermented liquors ;

and, with regard to volatile fpirits, the horns,

bones, and folid parts of animals, afford more
of them than the fluids. What has received the

appellation of feminal fpirits, atira feminalis^

among anatomifts, has, perhaps, no exiilence j

and it is certain, that the moving bodies appa-
rent in the fcmiinal fluid are not agitated by thefe

fpirits. But, that we may be enabled to pro-
nounce more clearly concerning the nature of

the femen, and of its animalcules, we fhall pre-

fent the reader wuth the principal obfervations

which have been made on the fubjedt.

Lecuwenhoek, having examined the feraen

of a cock, perceived a number of animals fimilar

to river eels; but they were fo minute, that

50,000 of them were not equal in bulk to a

grain of fand. Of thofe in the femen of a rat,

it required, he fays, many millions to make the

thickncfs of a hair, &c. This excellent obfer-

ver was perl'uaded, that the whole fubftance of

the femen was only a mafs of animalcules. He
.faw thefe animalcules in the femen of men, of

quadrupeds, of birds, of filhes, and of infeds.

In the femen of a grafs-hopper, the animalcules

were long, and extremely thin. They appeared,
VaL. 11. 1 he
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he fays, to be attached by their fuperior end j

and the other end, which he calls their tail, had

a brifk motion, like that of the tail of a ferpent

when its head is fixed. In the femen of young
animals, when examined before they have any
fexual appetite, he alledges that he faw the fame

minute animals, and that they had no motion :

But, when the feafon of love arrived, the ani-

malcules moved with great vivacity.

In the femen of a male frog, he faw animal-

cules ; but, at firft, they were imperfed, and

had no motion : Some time after, he found

them alive. They were fo minute, he obferves,

that ten thoufand of them were only equal in

bulk to a fmgle egg of the female.

In the femen of a man and that of a dog, he

pretended to fee two fpecies of animalcules, re-

fembling males and females. Having fiiut up
the femen of the- dog in a fmall vial, he fays,

that a great number of animalcules died the firil

day ; that, on the fecond and third day, flill

more of them died
; and that few of them were

alive on the fourth day. But, having repeated
this experiment on the femen of the fame dog,^

he found, at the end of (even days,' the animal-

cules as brifk and lively as if they had been

newly extracted from the animal : And, having

opened a bitch that, fome time before the expe*

riment, had been three times covered by the fame

dog, he could not perceive, with his naked eye,

any male femen in the uterus or its aippendages ;

but.
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but, by the afliftance of the microfcope, he found
the fpermatic animals of the dog in both horns

of the uterus : In that part of the uterus which
is nearcft the vagina, he difcovered great num-
bers, which evidently proves, fays he, that the

male femen enters the uieriis, or, at Icalt, that

the fpermatic animals of the do^ had arrived

there by their own motion, which enables them
to pafs over 4 or 5 inches in half an hour. In

the uterus of a female rabbit, w^hich had jufl re-

ceived the male, he obferved an infinite number
of fpermatic animals. He remarks, that the bo-

dies of thefe animals are round
; that they have

long tails
;
and that they often change their fir^

gure, efpecially when the fluid in which they
iwim begins to dry up.

Thefe experiments of Leeuwenhock were re-

peated by feveral people, who found them ex-

actly confonant to truth. But Dalenpatius, and

fome others, who were inclined to exceed

Leeuwenhoek in acutenefs of vifion, alledged

that, in the femen of a man, they not only found

animals refembling tadpoles, whofe bodies ap-

peared to be as large as a grain of corn, with

tails about four times as long as their trunks,

and which moved with great agility ; but, what

is rtill more ama'^ing, Dalenpatius faw one of

thefe animals break through its coat or cover-

ing : It was then no more an animalcule, but a

real human body, in which he eafdy diftinguifh-

cd the two arms and legs, the breaft and the

I 2 Jtxead
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head *. But it Is apparent, from the very figures

given by this author, of the embryo which he

pretended to have fecn efcape from its covering,

that the fa£l is abfolutely falfe. He beheved that

fie fav^r u^hat he defcribes
;
but he was deceived ;

for this embryo, according to his defcription, was

more completely formed, at the time of its tranf-

migration from the condition of a fpermatic

worm, than it is in the uterus of the mother at

the end of the fourth or fifth week. Hence

this obfervatron of Dalenpatius, inftead of being
confirmed by future experiments, has been re-

ceded by all naturahlLs, the moft acute of whom
have only been able to dilcover in the feminal

fluid of man round or oblong bodies, which ap-

pear to have long tails, but no nsembers of any
kind.

One would be tempted to think that Plato had

Been acquainted with thefe fpermatic animahs

which are transformed into men ; for, at the

end of his Timaeus f, he fays,
' Vulva quoqufi

*

matrixque in foeminis eadem ratione animal
* avidum generandi, quando procul a foetu per
'
aetatis florem, aut ultra diutius detinetur, aegre

*
fert moram ac plurimuiTi indignatur, pafTimque

*

per corpus oberrans, meatus fpiritus intercludit,
'

refpirare non finit, extremis vexat anguftiis,.
* morbis denique omnibus premit, quoufque u-

'

trorumqu6

* See nouvelles de la republic des lettres, ann. 1699, p. 552*

t P. 1088, edit. Ficini.
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*

trorumqiie cupido amorqiie, quafi ex arborlbiis
' foetum frudumve producunt, ipfum deindede-
*

cerpunt, et in malricein vclui agrum infpar-
*

gunt: Hinc animalia primum talia, ut nee prop-
'
ter parvltatem videantur, necdum appareant

*
formata, concipiunt; mox quae confl-averant,

'

explicant, ingentia intus enutrlunt, demum e-
' ducunt in luceni, animaliumque generationem
*

perficiunt.' Hippocrates, in his treatife De
Diaeta, Teems likewife to infinuate that the fe-

men of animals is full of animalcules. Demo-
critus talks of certain worms which afTume the

human figure ;
and Ariftotle tells us, that the

firft men iffued from the earth in the form of
worms. But neither the authority of Plato, of

Ariftotle, of Hippocrates, of Democritus, nor

that of Dalenpatius, will ever he able to beftow

credibility on a notion which is repugnant to the

repeated experience and obfervation of all thofe

who have hitherto made inquiries into this fub-

jea.
Valifnieri and Bourguet perceived fmall

worms in the femen of a rabbit : One of their

extremities was longer than the other; they were

very adive in their motions, and beat the fluid

with their tails : Sometimes they raifed them-
felvcs to the top of the liquor, and fometimes
funk to the bottom; at other times they turned

round, and twilkd like fcrpents: In fine, fays

Valifnieri, I cleaily perceived them to be real

pnimals :

* E gli riconobbi, e gli gindicai fenza

I ^
*

dubitamcnto
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' dubitamento alciino per verl, veriffimi, arcive-
*
riffimi vermi *.' This author, though preju-

diced in favour of the ovular fyftem, admitted

the actual exillence of fpermatic animals.

M. Andry pretends, that he could find no a-

nimals in human femen previous to the age of

puberty; that they exift not in the femen of

very old men
; that there are fev/ of them in

thofe who are affedled with the Venereal difeafe,

and that thcfe few are in a languifliing ftate
;

that none of them appear alive in impotent per-

fons ; and that the animalcules in the femen of

men have a larger head than thofe of other a-

iiimals, which correfponds, he obferves, with the

figure of the foetus and infant
;
and he adds,

that thofe who ufe women too frequently have

generally few or no animalcules in their femen.

Leeuwenhoek, Andry, and others, exerted e-

very effort againft the egg- fyftem : They difco-

vered in the femen of all males living animal-

cides
; they proved that thefe animalcules could

not be regarded fimply as inhabitants of this

fluid, fmce the quantity of them was larger than

that of the fluid itfelf; and fince nothing fimi-

lar to them exiftcd either in the blood, or in any
other of the animal fluids : They maintained,

that, as females furniflied no animalcules, their

fecundity was folely derived from the males;

that the exifl:ence of living animals in the fe-

men throws more light upon the nature of gene-

ration

* *See opere del. Cav. Valifaieri, torn. 2. p. loj-
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ration than all the former dlfcoverles on this

fubjed:; becaufe the greateft difficulty in genera-

tion is to conceive how life isfirft produced, the

future expanfion and growth of the parts being

only accelfory operations; and, confequently,

that not a doubt remained of thefe animalcules

being deflined to become men, or perfed ani-

mals, according to their Ipecies. When the im-

probability was objeded to them, that millions

of animalcules, all equally capable of becoming

men, fhould be employed for this purpofe, while

only one of them was to enjoy the fmgular ad-

vantage of being admitted into the condition of

humanity ;
when it was demanded of them,

why this ufelefs profufion of human germs was

employed? they replied. That it correfponded

with the ufual magnificence of Nature; that, ia

plants and trees, millions of feeds were produced,

while only a few of them fucceeded ;
and that,

therefore, we ought not to be furprifed at the

prodigious number of fpermatic animals. When
the extreme minutencfs of a fpermatic worm,

compared with the body of a man, was mention-

ed to them as a difficulty, they anfwered, that

the feeds of trees, of the elm, for example, were

equally minute, when compared with the perfed:

individuals; and they added, with equal pro-

priety, metaphyfical arguments, by which they

proved, that largencfs and minutenefs were only

relations, and that the tranfition from fmall to

great, or from great to fmall, was performed by
Niiture
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Nature with greater facility than we could pof-

fibly imagine.

Befides, they aflced, are there not frequent

examples of the transformation of infedis ? Do
we not daily fee fmall aquatic worms, by fim-

ply throwing off their fkin or covering, from
which they received their external figure, tranf-

formed into winged animals ? May not fper-

matic animalcules, by a fimilar transformation,

become perfed: animals ? Every thing, there-

fore, they conclude, concurs in eftablifhing this

fyf]:em of generation, and in overturning that

which is founded on the notion of eggs ; and,

though eggs really exiilcd in viviparous a-

nimals, as vyell as in the oviparous, thefe eggs

would only be the matter neceffary for the

growth and expanfion of the fpermatic worm,
which enters by the pedicle which attaches the

egg tp the ovarium, where it finds abundance

of nourifhment. All the worms which are

fo unfortunate as to mifs this pafiage through
the pedicle into the egg, perifli, and ihat one

alone which finds the proper road is tranf-

formed into a perfed animal. The difficulty of

fmding this pafiage is iufiicient to account for

the great number and apparent profufion of the

fpermatic animals. It is a million to one againft

any individual vvorm's finding this paffage; but,

^o compenfate this diificuity, there are more than

a million of worms. Wlien a worm has once

got poflefTion of an egg, no other can enter into

It;
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it
; becaufe, fay they, the firft worm fhuts up the

paflage ;
or rather, there is a valve at the entry

to the pedicle, which plays while the egg is not

perfectly full ; but, when the worm has filled

the egg, this valve will not open, though pufh-
ed by a fecond worm. Befides, this valve is

exceedingly well contrived ; for, if the worm
fhould chance to defcend through the paiTage by
which it entered, the valve prevents its efcape,

and obliges it to remain till it be transformed.

The. fpermatic worm then becomes a real foe-

tus
;
and it is nourifhed by the fubftance of the

egg, and the membranes lerve it for a covering ;

and, when the nourifliment contained in the egg

begins to fail, the foetus attaches itfelf to the in-

ternal furface of the uterus, and, by this means,
extracts nourifhment from the blood of the mo-

ther, till, by its weight, and the increafe of its

ftrength, it at laft breaks off all conedtion with

the uterus, and iffues into the world.

According to this fyftem, it was not the firft

woman, but the firfl man, who contained all

mankind in his own body. The pre-exiftent

germs are no longer inanimate embryos locked

up in eggs, and included, i}i hifinitiun, within each

other. They are, on the contrary, fmall ani-

mals or organized living homunculi. Included In

each other in endlefs fucccffion, and which, to

render them men, or perfedl: animals, require

nothing but expanfion, and a transformation fi-

milar to that of winged infcds.

As
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As phyficians are at prefent divided between

the fyftem of fpermatlc worms, and that of eggs,

and as every new writer upon generation ha^

adopted either the one or the other of thefe hy-

pothecs, it is neceffary to examine them with care,

and to fhow not only their infufficiency to ex-

plain the phaenomena of generation, but that

they reft upon fuppofitions which are entirely

deftltute of probability.

Both fyftems fuppofe an infinite progrefTion,

which, as formerly remarked, is a mere illufioA

of the brain. A fpermatic worn! is more than

a thoufand million of times fmaller than a man.

If, then, the body of a man be taken as an unit,

the body of a fpermatic worm will be expreffed

by the fraaion -----\----, i. e, by a number

confifting of ten cyphers ;
and, as man is to a

fpermatic worm of the firft generation in the

fame proportion as this worm is to a worm of

the fecond generation, the fize of this laft fper-

matic worm will be expreffed by a number con-

fifting of 19 cyphers ;
for the fame reafon, the

iize of a fpermatic worm of the third generation

muft be exprefled by a numbef confifting of 28

cyphers, that of the fourth generation by 37

cyphers, that of the fifth generation by 46 cy-

phers, and that of the fixth generation by 55

cyphers. To form an idea of the minutenefs

reprefented by this fradlion, let us take the dl-

menfions of the fphere of the univerfe from the

Sun to Saturn ; and, fuppofing the Sun to be a

miUion
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million of times larger than the Earth, and di-

ftant from Saturn a thoufand folar diameters,

we fhall find that 45 cyphers are fufficlent to

exprefs the number of cubic lines contained in

this fphere ; and, if we reduce each cubic line

into a thoufand million of atoms, no more than

54 cyphers will be neceflary to exprefs their

number: Of courfe, a man will be proportional-

ly greater, when compared with a fpermatic

worm of the fixth generation, than the fphere

of the univerfe when compared to the fmalleft

atom that can be feen with the affiftance of a

microfcope. But, if this calculation were carried

on to the i6th generation, the minutenefs would

exceed all powers of exprelhon. It is apparent,

therefore, that the probability of this hypothefis

vani(hes in proportion as the objed diminifhes.

This calculation applies equally to eggs as to

fpermatic worms ;
and the want of probability

is common to both. It will, no doubt, be ob-

icdcd, that, as matter is infinitely divifible, this

gradual diminution of fize is not impoflible.

To this I reply, that all infinities, whether in

geometry or in arithmetic, are only mental ab-

ftradlions, and have no adual exiftence in Na-

ture. If the infinite divifibility of matter is to

be regarded as an abfolute infinite, it is eafy to

demonftrate, that, in this fenfe, it has no ex-

iftence; for, if we once fuppofethe fmalleft pof-

fible atom, by the very luppofition, this atom

muft be indivifible; becaufe, if it were divifible,

k
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it would not be the fmalleft poflible atom, which
is contrary to the ruppofition. It is, therefore,

apparent, that every hypothefis which admits

an infinite progreffion ought to be rejeded not

only as falfe, but as deftitute of every veftige
of probability; and, as both the vermicular and
ovular fyftems fuppofe fuch a progreffion, they
fliould be excluded for ever from philofophy.

Thefe fyrtems are liable to another objedion:
In the ovular fyftem, the firft woman contained

both male and female eggs; the male eggs
could only give origin to males; but the female

eggs muft have contained millions of generations
of both males and females: Hence every wo-
man muft have always contained a certain num-
ber of eggs capable of being unfolded in infini-

tum^ and another number, which could only be

unfolded once, and c6uld have no farther ope-
ration in the feries of exiftence. The fame

thing muft take place in the vermicular fyftem.
Hence we may conclude, that there is not the

fmalleft degree of probability in hypothefes of

this nature.

A third difficulty ftill remains, arifmg from

the refemblance of children fometimes to the

father, fometimes to the mother, and fometimes

to both, and from the evident charaders of fpe-
cific differences in mules and other monftrous

produdions. If the foetus proceeds from the

fpermatic worm of the father, how comes the

phild to refemble its mother? If the foetus pre-r

exifts
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exifts in the egg of the mother, how fhould the

child refemble its father ? And, if the fpcrmatic
worm of a horfe, or the egg of a (he-afs, be the

origin of the foetus, how fhould the mule par-
take of the nature and figure both of the horfe

and afs ?

Thefe general objections, though perfedly
invincible, are not the only difficulties with

which both lyftems are embarrafled. May it

not be demanded of thofe who embrace the ver-

micular lyftem, how thele worms are tranf-

formed, and vv herein confifts the analogy be-

tween this transformation and that which inieCts

undergo ? The caterpillar which is to become a

butterfly, paifes through a middle Hate, and, after

it ceal'es to be a chrylaiis, is completely formed,
has acquired its full growth, and is inlhintly

capable of generating : But, in the pretended

transformation of the Ipermatic worm of a man,
there is no middle or chryfalis ftate ; and, fup-

pofing it fhould happen during the firft days of

conception, why is not the producOiion of this

chryfalis, in place of an unformed embryo, a

perfedt adult ? Here all analogy ceafes
; and, of

courfe, the notion of the transformation of the

fpermatic worm can receive nofupport from this

quarter.

Befidcs, the worm which is to be transformed

into a flie proceeds from an egg ; this egg i-s

impregnated by the copulation of the male and

female, and it includes the foetus which is to pafs

into
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into a chryfalis, before it arrives at the perfect

ftate of a flie, and before it acquires the power
of generating. But the fpermatic worm has no

generative faculty ;
neither does it proceed from

an egg : And, though it fhould be fuppofed that

the femen contains eggs which produce the fper-

matic animals, the fame difficulty ftill remains
;

for thefe fuppofed eggs are not a refult of the

copulation oftwo fexes, like thofe of infeds. Con-

fequently, the analogy fails here likewife ;
and

the transformation of infeds, in place offtrength-

ening this hypothefis, feems to deftroy it en-

tirely.

The feeds of vegetables are reforted to, in or-

der to account for the infinite number of fper-

matic animals : But this analogy does not ap-

ply; for all the fpermatic animals, one only ex-

cepted, muft abfolutely perifli. The feeds of

vegetables, however, are not fubjed to the fame

neceffity. When they become not vegetables

themfelves, they nouriih other organized bodies,

and ferve the purpofes of growth and of repro-

dudion to animals. But the prodigious fuper-

fluity of fpermatic animals can anfwer no end

whatever. I make this remark, purely becaufe

I wifh to omit nothing that has been advanced

on the fubjed ;
for I acknowledge, that no ar-

gument drawn from final caufes can either e-

Ilablifli or deftroy a phyfical theory.

The apparent equality in the number of fper-

ir^atic animalcules in all animals, has alfo been

objeded
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objeded to by the fupporters of this dodrine.

If ihefe animalcules are the immediate caufe of

generation, why is there no proportion between

their numbers and ihofe of the young, which

are various in men, quadrupeds, birds, lifhes,

and infeds ? Befides, there is no proportional

difference in moft fpecies of fpcrmatic animals,

thofe of a rat being nearly equal in fizc to thofe

of a man. Even when a difference in fize takes

place, it has no proportion to the bulk of the

animals. The fpermatic animals of the calmar,

which is a fmall fifli, are a hundred thoufand

times larger than thofe of a man or of a dog.
This is an additional proof that thel'e worms
are not the fole and immediate caufe of genera-
tion.

The particular objedions to the ovular fyflem
are not lefs weighty. If the foetus exifted in

the egg before the jundion of the male and

female, why do we not fee the foetus in the egg
before impregnaiion, as clearly as after it ? We
formerly mentioned, that Malpighius always
foinid the foetus in eggs which had received the

impregnation of the male, and could difcover

nothing but an unformed mole or mafs in the

cicatrice of unimpregnated eggs. It is, there-

fore, evident, that the foetus is never formed till

the egg has been impregnated.

Farther, we not only cannot difcover the foe-

tus in eggs before the intercourfe of the fexes,

but we have not been able to demonftratc the

exillence
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exiftence of eggs in viviparous animals. Thofe

phyficians who pretend that thefpermatic worm
is the foetus inclofed in a coat or covering, are

at leaft afcertained of the exiftence of fpermatic

worms; but thole who maintain that the foetus

pre-exifts in the egg, have no evidence of the

exiftence of the egg itfelf
;
for the probability of

the non-exiftence of eggs in viviparous animals

amounts almoft to a certainty.

Though the partizans of the ovular fyftem

agree not as to what ought to be regarded as the

real egg in the tefticles of females, they all allow,

however, that impregnation is accompliflied in

the tefticles or ovarium. But they nev^er con-

fider, that, if this were the cafe, moft foetufes

would be found in the abdomen inftead of the

uterus; for, as the fuperior extremity of the

Fallopian tube is unconnected with the ovarium,

the pretended eggs would often fall into the ab-

domen. Now, we know this to be at leaft a

very rare phaenomenon ;
and it is probable that

it never happens but by means of fome violent

accident. j

Thefe objedions and difficulties have not e-

fcaped the ingenious author of Venus Phyftquei. i

But, as his work is in the hands of the public,

and as it admits not of abridgement, we fhali

refer the reader to the book itfelf; and fhali

conclude with an account of a few particular

experiments, fome of which appeared to favour

and others to contradid the above fyftems.
In
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'

in the hiftory of the Academy of Sciences,

ann. 1701, fome obje£lions are propofed by M.

Mery againft the egg-fyftern. This able anato-

mill maintained, with propriety, that the veficles

found in the tefticles of females are not eggs ;

that they adhere fo firmly to the internal fur-

face of the teflicle, as nof to admit of a natural

feparation ;
and that, though they could feparate

from the fubftance of the tefticle, it was impof-
fible for them to get out of it, becaufe the tex-

ture of the common membrane inclofing the

whole tefticle is fo firm and ftrong, that it is im-

pradicable to conceive the pollibility of its being

pierced by a veficle, or round foft egg. And,
as moft anatomifts and phyficians were prepof-

fcfted in favour of the egg-fyftem, and imagined
that the number of cicatrices in the tefticles cor-

refponded with the number of foetufes, M. Mery
fliowed ibch a quantity of thefe cicatrices in the

tefticles of a v/oman, as, upon the fuppofition

of the truth of this fyftem, w^ould have argued

a fecundity beyond the power of
credibility.

Thefe difficulties ftimulated other anatomifts of

the Academy, who were partizans of the eggs,
to make new refearches. M. Duverney ex-

amined the tefticles of cows and fheep, and

maintained, that the veficles were eggs, becaufe

fome of them adhered id's firmly to the tefticles

than others
; and that it was natural to fuppofe

they feparated altogether when they arrived

at full maturity ; efpccially as, by blowing into

Vol. II. K
'

the
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the cavity of the teilicle, the air pafTed between

the veficles and the adjacent parts. M. Mery
fimply replied, that this proof was infufficient,

as thefe veficles were never feen feparate from

the teflicles. M. Duverney farther o!)ferved

the glandulous bodies upon the tefticles
; but

he never confidered them as parts effential tO'

generation, but as accidental excrefcences, like

gall-nuts on the oak. M. Littre, whofe pre-

judices in favour of eggs were ftill ftronger,

maintained not only that the veficles were eggs,

but even affured us, that he difcovered in one of

them a well formed foetus, of which he could

diftinguifh both the head and trunk
;
and he has

even given their dimenfions. But, admitting
this wonder, which never appeared to any eyes

except his own, to be convinced of the doubt-

fulnefs of the fadt, we have only to perufe his

memoir *. From his own defcription, it appears
that the uterus was fchirrous, and the tefticle

very much corrupted ;
that the veficle or egg^

which contained the pretended foetus, was much
Jefs than common, &c.

Nuck furniflies us with a celebrated experi-

ment in favour of eggs. He opened a bitch

three days after copulation ; he drew out one of

the boms of the uterus, and tied it in the middle,
fo as to prevent the fuperior part of the Fal-

lopian tube from having any communication
with the inferior. After this, he replaced the

horn
* Annce 1701, p. iii.
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/)^r«of the uterus, and clofed the wound. Twen-

ty-four hours afterwards, he again opened the

wound, and found two foetufes in the fuperior

part of the tube, that is, between the tefticles and

the ligature j
and there was no foetus in the un-

der part. In the other horn of the uterus that

was not tied, he found three foetufes, regularly

difpofed ;
which proves, fays he, that the foetus

proceeds not from the male femen, but that it

exifts in the egg of the female. Suppofmg this

experiment, which is fingle, had been often re-

peated with the fame fuccefs, the conclufion the

author draws from it is not legitimate : It proves
no more than that the foetus may be formed in

the fuperior part of the horn of the uterus, as

well as in the inferior; and it is natural to think

that, by the preflure of the ligature, the leminal

liquor in the inferior part was forced out, and,
of courfe, fruftrated the work of generation in

that region of the uterus.

This is all the length that anatomifts and phy-
ficians have proceeded in the fubje£t of genera-
tion. It only remains that I deliver the refults

of my own experiments and inquiries ; and I

fliall leave the reader to judge whether my fy-
ilem be not infinitely more confonant to Nature
than any of thofe which I have enumerated.

k :a CHAP.
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CHAP. Vt

Experiments on Generation*

1
Often receded on the above two fyflems of

generation, and was daily more and more

convinced that my theory was infinitely more

probable. At length I began to fufped: that thofe

living organic particles, from which I thought
all animals and vegetables derived their origin,

might be recognized by the affiftance of good

glafles. My firft notion was, that the fpermaiic
animalcules found in the feminal fluid of all

males, might probably be thofe very organic

particles ; and I reafoned in this manner. If all

animals and vegetables contain an infinite num-

ber of organic particles, thefe particles fliould be

moil abundant in their feeds, becaufe the feed is

an extract from all the organic parts, and efpe-

cially from thofe which are moil: iwialogous to the

individual : Perhaps the fpermatic animals found

in the femen of males may actually be thofe very

organic particles, or, at leaft, the firft union or

afi^emblages of them. But, if this be the cafe,-

then the femen of females ought to contain or-

ganic living particles, or animalcules, fimilar to*

thofe'
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thofe of the male. They ought, for the fame

reafon, to be found in the feeds of plants, in the

nedanumjand in the ftamina, which are the mofl

eiTential parts of vegetables, and contain the or-

ganic particles neceffary for their reprodudion.

I therefore determined to examine with the

microfcope the feminal liquors of males and fe-

males, and the germs of plants; and, at the fame

time, I imagined that the cavities of the glandu-

lous bodies of the uterus might be the refervoirs

of the female femen. Having communicated

my ideas of this fubject to my ingenious friends

Mr Needham, M. Daubenton, M. Gueneau, and

M. Dalibard, they encouraged me to commence

a fet of experiments in order to throw light up-
on this myfterious operation of Nature. All of

thefe gentlemen occafionally attended and allifted

me; but particularly M. Daubenton, who was

never abfent, and who was witnefs to every ex-

periment 1 made.

1 employed a double microfcope, which I had

from Mr Needham, being the fame with which

he made his numerous and ingenious obferva-

tions *. This inflrument is infinitely preferable

to thofe employed by Leeuwenhoek "f.

K3 EXPERI-
* Publifhed in the year 1745. «

f Here M. de Buffon mentions the advantages of the double

niicroi'copc, and fome precautions necellary in tlie management
of it, which, now that tlie inftrument is well known, and much

improved fince the author wrote, it is unnccelTary to tranflate.
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EXPERIMENT I.

Having procured the feminal veflelsof a man
who died a violent death, and whofe body was

ftilJ warm, I extraded all the liquor from them,
and put it in a vial. I examined, by the micro-

fcopc, a drop of this liquor, without any dilution.

As foon as the vapours, which arofe from the

liquor, and obfcured the glafs, were diflipated, I

obfervcd pretty large filaments [plate III. fig. i.],

v/hich, in fome places, fpread out into branches,

and, in others, intermingled with each other.

Thefe filaments clearly appeared to be agitated

with an internal undulatory motion, like hollow

tubes, which contained forne moving fubftance.

I faw diftindly [pi! III. fig. 2.] two of thef'e fi-

laments, which were joined longitudinally, fe-

parate from each other in the middle, and alter-

nately approach and recede* like two flretched

cords, fixed by the ends, and drawn afunder at

the middle. Thefe filaments were compofed of

globules which touched one another, and refem-

bled a chaplet of beads. I then obferved fila-

ments [pi. III.
fig. 3,]' which were blown up, and

i welled in certain places, and perceived fniall

ovaj globules ifilie from thefe fwelled parts,

%vhich had a vibratory motion, like that of a

pendulum [pi. III. fig. 4.] Thefe finall bodies

were attached to the iilaiiients by little threads,

whicl^
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which gradually lengthened as the bodies mo-
ved : And, laftly, I obferved thefe fmall bo-

dies detach themfelves entirely from the large

filament, and draw after them the little thread,

which refembled a tail. As the liquor was too

thick, and the filaments too near each other, I

diluted another drop with pure rain water, after

fatisfying myfelf that it contained no animal-

cules. I then perceived that the filaments were

more diftant from each other, and faw diftindly
the motion of the fmall bodies above taken no-

tice of, [pi. III. fig. 5.] which was more free,

and they appeared to fwim with greater agility,

and trailed their threads after them with greater

cafe
; and, if I had not feen them feparate from

the filaments, and draw the threads out of them,
I fhould have believed, from this fecond obfer-

vation, the moving bodies to be real animals, and

their threads to be tails. After examining with

great attention one of the filaments, which was
three times thicker than the fmall bodies, I per-
ceived two of thefe bodies detach themfelves

with much difficulty, and drag after them long
flender threads, which impeded their motion.

This feminal liquor was at firft too thick:

But it gradually became more fluid, and, in lefs

than an hour, it was almoft tranfparent; and, In

proportion as its fluidity augmented, the phac-
nomena changed, in the manner to be juft men-
tioned.

E X P F R.
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E X P E R. II.

"When the feminal liquor became more fluid,

the filaments difappeared ;
but the fmall bodies

were exceedingly numerous [pi. III. fig. 6.].

Their motion, for the moll part, refembled that

of a pendulum ; each of them had a long

thread, from which they evidently endeavoured

to difengage themfelves
;

their progreflive mo-
tion was extremely flow, during which they
vibrated to the right and left. At each vibration,

they had a rolling unfteady motion
;

fo that,

befides their horizontal vibrations, they roll or

vibrate in a verticlediredion; which proves thefe

bodies to be of a globular figure, or at-leaft that

their inferior part is not a flat bafe fuflSciently

extenfive to keep them in one pofition.

E X P E R. III.

At the end of two or three hours, when th?

liquor was more fluid, a ftill greater number of

thefe moving bodies appeared [pi. IV. fig. 7.].

They were more free of incumbrances; their

threads were flhxorter
; their progreflive motion

was more dired;
;
and their horizontal vibration

was greatly diminiflied
;

for the longer th(p

threads were, their vibratory motion was increa^

fed.
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fed, and their progrefs forv/ard was diminifhed.

The vertical vibration was ftill apparent.

E X P E R. IV.

In five or fix hours, the Hquor had almoft all

the fluidity it could acquire, without being de-

compofed. We then difcovered [pi. IV. fig. 8.]

that moft of thefe fmall moving bodies were en-

tirely difengaged from their threads. Their fi-

gure was oval : They moved forward with con-

fiderable quicknefs; and by their motion back-

ward and forward, and to every fide, they had

now more than ever the appearance of* real ani-

mals. Thofe which had tails or threads flicking

to them, feemed to have lefs vivacity than the

others. Of thofe which had no threads, fome ap-

peared to change both their figure and their

fize. Some were round ; but the greateft

part of them were oval, and a few were thick-

er at the extremities than in the middle. The

rolling and vibratory motions were ftill per-

ceptible.

E X P E R. V.

In 12 hours, the liquor had depofited, at the

bottom of the vial, a kind of gelatinous, bluifh,

(Jf rather afli-coloured fubftance ;
and the fluid

that
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that fwlmmed on the top was nearly as clear as

water, only it had a tincture of blue, like water

in which a fmall quantity of foap has been dif-

folved. It ftill, however, retained its vifcofity.

The little bodies, which were now entirely freed

from their threads, moved with gread activity on

all fides, and fome of them turned round their

centres. Mod of them were oval, though fome

of them were round. I have feen them change

figures, and from oval become round: 1 have feen

them divide, and, from a fingle oval or globule,

feparate into two. Their a(Stivity always increa-

fed as their fize diminifhcd.

E X P E R. VI.

At the end of 24 hours, the liquor had depo-

fited a greater quantity of gelatinous matter,

which I diluted, with fome difficulty, in water.

It appeared to confift of a multitude of opaque
tubes refembling lace, but without any regula-

rity or the fmalleft motion. In the clear femen

itfelf, there were a few fmall bodies ftill moving ;

next day their number was i\ill farther dirni-

iiiihed. After this, nothing was to be feen but

globules without the leaft appearance of motion.

Thefe experiments were often repeated with

great exad;aefs ; and they convinced me that the

threads which adhere to the moving bodies are

not tails, nor any part proper to thefe bodies*.

for
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for the tails or threads have no proportion to

the reft of the body; they are of different di-

menfions, though the bodies are always nearly
of the fame fize at the fame time. The motion

of the globule is embarraffed in proportion to the

length of the tail. When the tail is too long,

it Ibmetimes prevents the progreffive motion al-

together, leaving nothing but the vibrations from

right to left; and the globules make evident

efforts to difentangle ihemfelves from this in-

cumbrance.

E X P E R. VII.

Having procured the fcminal fluid of another

man recently dead, I put a pretty large drop of

it on the glafs, which foon liquified without any
mixture. It had the appearance of a clofe net-

work, the filaments of which were of a confide-

rable length and thicknefs, and they feemed to

proceed from the thickeft part of the liquor,

'pi. IV. fig. 9.]. Thcfe filaments feparated in

proportion as the liquor became more fluid
; and

at Lift they divided into globules, which feemed

at firft to liavc too little force to put them in

motion : But their power of moving increafcd

as they receded from the filaments, and they ap-

peared to make confiderablc efforts to dilengage

themfelves. In this manner each of them gra-

dually drew tails of different lengths out of the

filaments.
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filaments. Some of thefe tails were fo long and

fo thin, that they had no proportion to the bo-

dies, which were always more or lefs embarraf-

fed, according to the length of the threads or

tails. When the tail was long, the angle of the

vibratory motion was increafed ; and, when the

tail was fliort, the progreffive motion was more

confpicuous.

E X P E R. VIII.

I continued my obfervations, almoft without

interruption, for 14 hours, and I difcovered,that

the length of the tails or threads gradually dimi-

nifhed, and became fo thin and delicate, that

their extremities fuccefTively ceafed to be vifible ;

and at laft the whole difappeared. The horizontal

vibrations of the globules then ceafed, and their

progreffive motion was dired:, though they ftill

had verticle ofcillations, or rather, they rollecj

like a velTel at fea. The fmall bodies, when de-

prived of their tails, were oval and tranfparent,

and refembled thofe pretended animals which are

feen in oyfter water on the 6th or yth day, or

thofe found in the jelly of roafted veal at the end

of the 4th day.

E X P E R. IX.

Between the loth and 12th hour, the liquor

was become very fluid, and all the globules ap-

peared
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peared to proceed in troops from one fide of the

drop [pi. IV. fig. 10.]. They pafled over the

field of the microfcope in lefs than four feconds;

they marched in lines of (ewen or eight in front;

and fucceeded each other without interruption,

like the defiling of foldiers. I obferved this fm-

gular phaenomenon for more than five minutes ;

and, as the current of animals did not then ceafe,

I was defirousof difcovering the caufe. I there-

fore gently fhifted the glafs, and perceived that

all thefe moving globules proceeded from a kind

of mucilage, [pi. IV.
fig. 11.] or net-work of fi-

laments, which continually produced them, and

with more rapidity and copioufiiefs than the fila-

ments had done ten hours before. There was

ftill a difference more remarkable between the

globules produced by the liquor, when thick, and

thofe produced when it was more fluid ; for, in

the latter cafe, they drew no threads or tails af-

ter them, their motion was quicker, and they
went in flocks like fheep. I examined the mu-

cilage from which they proceeded for a long

time, and perceived that it gradually diminiflied

and was converted into moving globules, till

more than one half of it was deftroyed. After

which, the liquor being too dry, this mucilage
became obfcure in the middle, and it was fur-

rounded with fmall threads, forming fquare inter-

vals, [pi. IV. fig. 12.]. Thefe fmall threads feem-

ed to be compofed of the bodies of the moving

globules which had been kiUed by the drying of

the
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the liquor, and the whole refembled the web of

a fpider befprinkled with drops of dew.

E X P E R. X.

By the firft experiments, I perceived that thefe

fmall moving bodies changed their figures ;
and

I imagined, that, in general, they diminifhed in

bulk, though I was not then altogether certain

of the fad. But my fubfequent obfervations

removed every doubt. At the 12th and 13th

hour, the bodies were vifibly finaller
; but, as

they diminifhed in bulk, their fpecific gravity in-

creafed, elpecially when they ceafed to move,
which they generally did all at once, and fell

down to the bottom in the form of an afh-co-

loured fedlment, which v/as perceptible by the

naked eye ; and, by the alTillance of the micro-

fcope, it appeared to be compofed of globules
attached to one another, fometimes by threads,

and at other times in groups, but alv/ays in a re-

gular manner.

E X P E R. XL

Having procured the frefh femen of a dogj
I obferved that this liquor was clear, and had

very little tenacity. 1 examined it without the

addition of water, and T perceived moving bodies

almoft
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almoR' entirely fimilar to thofe in the human fe-

men, [pi. V.
fig. 13.]. Their tails and their

form were almoll prccifely the fame with thofe

reprefented in pi. IV. fig. 7. where the liquor had

been liquified for two or three hours. I in vain

fearched this liquor for the filaments which ap-

peared in that of men. I only remarked fome long
and very delicate threads, exadly fimilar to thofe

which ferved for tails to the globules. Thefe

threads contained no globules ;
neither had they

any motion. The globules with tails feemed to

move with more vivacity than thofe in the hu-

man femen. They had hardly any horizontal

vibrations ;
but they always rolled

vertically.
Their number was not great ; and, though their

progreflive motion was quicker, they took up
fome time in paffing over the field of the micro-

fcope. I examined this liquor during three

hours, and could obferve no change. I conti-

nued my examination, from time to time, for

ieveral days, and remarked, that the number of

movmg bodies gradually diminiilied. On the

fecond day, the greateft part of them had loft

their tails : On the third, very few of them re-

tained their tails
;
on the fourth, however, fome

tails ftill adhered. The liquor had now de-

pofited a whitilh fediment, which appeared to

be compofed of globules without motion, and
fome Imall threads that feemed to be the tails

which had feparated from the globules. Some
globules appeared to have dead ones attached to

them ;
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them ;

for their figure differed from that of thofe

in motion, [pi. V. fig. 14.] : They were larger

than the moving globules, or the dead ones at

the bottom of the liquor, and feemed to have a

kind of filTure or opening.

E X P E R. xir.

At another time I examined the feminal fluid

of the fame dog, and perceived the fame phae-

nomena which have been defcribed. I farther

obferved, in a drop of this liquor, a mucilaginous

part, [pi. V. fig. 15.] from which globules if-

fued as in Exper. IX. and thefe globules formed

a current, and moved in regular troops. This

mucilage appeared to be agitated internally with

afwelling or undulating motion, which produced

fmall protuberances in different parts ;
and thefe

protuberances iffued fuddenly in the form of

globules, which moved brifkly forward in the fame

diredion. Thefe globules differed not from the

others, except that they iffued from the mu-

cilage without tails. Some of them, I remarked^

changed their figure ; they lengthened them-

felves till they referabled fmall cylinders ; after

which the extremities of the cylinders fwelledj

and divided by the middle into two globules,

and both of them moved on in the fame diredion

"with the refl,

EXPER.
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E X P E R. XIII.

The fmail glafs which contained this hquor

having been overturned by accident, I took, from

ihe fame dog, another quantity of femen. But,

whether the animal had been fatigued by too

frequent emiflions, or from fomc other cauie,

this feminal hquor contained nothing : It was

transparent and vifcous, hke the ferum of blood;

and, though 1 examined it, at different times,

for 24 hours, 1 could perceive no moving bo-

dies, no mucilage, nor, in a word, any thing fi-

milar to what 1 had formerly fecn.

E X P E R. XIV.

I then opened a dog, and took out the tcfticles,

md the velfels adhering to them; but I remark-

ed, that he had no feminal veflels : The lemen

of this animal probably paffes directly from the

lefticles into the urethra. Though the dog was

full grown and vigorous, I found very little fe-

im^n in the tefticles. 1 examined wiih the mi-

crofcope tlie fmall quantity I could colled:
; but

could perceive Jio moving bodies : I faw only a

i^reat number of verv minute ulobules, the

greateft part of which were motionlels
;

and

ibme of the fmalleft of them leemed to move

•owardi; each other. But of this 1 could not be

Vo;.. li. L certain :
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certain; becaufe the fmall drops dried in a mi-

nute or two after they were put upon the glafs.

E X P E R. XV.

I cut the tefticles of this dog into two parts,

put them into a glafs-veflel, with as much wa-

ter as was fufficient to cover them, and corked

up the glafs. Three days after, I examined this

infufion with a view to difcoverif the flelh con-

tained any moving bodies, and 1 perceived 'in

the water of this infufion a great number of

moving bodies, fome of them of a globular,

others of an oval figure, and entirely refcmbling
thofe I had feen in the feminal fluid of the for-

mer dog, except that they had no threads or tails :

They moved in all direclions with great viva-

city. I obferved, during a long time, thefe bo-

dies, which appeared to l^e animated, and I per-
ceived feveral of them change their figures be-

fore my eyes. Some of them lengthened, o-

thers contracted, and others fwelled at the two
extremities. Tlie whole of them feem.ed to

turn on their centres; fome of them were laro-er

and others Imaller; but the v/hole w^ere in mo-
tion, and refembled, both in fize and fi<^ure,

thofs which were defcribcd in Exper. IV.

E :^P E R,
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E X p E R. xvr.

Next day, the number of moving globules
was flill increafed

-,
but they were fmallcr

;
their

motion more rapid and more irregular ;
and

their form and manner of moving were dif-

ferent, and appeared to be more confufed : The

day after, and the following days, till the 20th,

moving bodies flill appeared in this water. They
daily diminiflied in fize, and at laft became fo

imall that they could hardly be perceived ;
but

the laft of them 1 was able to diftinguifh on the

1 8th and 20th days, moved with the fame ra-

pidity as ever. On the top of the water there

was a pellicle which appeared to be compofcdof
the Ikins or coverings of the moving bodies, of

fmall threads, &c. But no motion appeared in

it. This pellicle and the moving bodies could

not be introduced into the liquor by means of

the external air
;

for the bottle was always

clofcly corked.

E X P E R. XVII.

I opened fucceffively, on different days, ten

rabbits, in order to examine their feminal fluid.

In the lirft, fecond, and third, I found not a

fmglc drop, cither in the tcfticles or i'cminal vcf-

fcls, though I was certain that two of them were

L 2 fathcis
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fatliers of a numerous progeny. 1 imagined
thnt the prefence of the female might be nec^f-

farv for tlie fecretion of tlie femen; 1 therefore

pur uirJes and females by pairs into feparate

cages, fo conllrudted that they could not pcfTibly

copulate. Neither did this fcheme at hrft fuc-

ceed; for 1 opened two of them without landings

any femen. In the fixth, however, which was

a large white rabbit, full of vigour, I found as

much liquor in the feminal vellcls as would fill
'

a fmall coffee-fpcon. This matter refembled

the jelly of meat, w^as of a citron colour, and

ahr.oft tranfpaient. Having examined it with

the microfcope, it gradually fepaiated into fila-

ments and large globules, feveral of which were

attached t6 xach other like a firing of beads ;

but i could difcover no difiind motion; only, as

the mailer diiTolved, it formed a kind of current,

by which the filaments and globules were carried

down to one fide of the glals. 1 waited till the

matter fiioukl become more fluid; but I was dii-

appointed; for, after liquifying a little, it dried

up, and I could obferve notldng farther than

what 1 have already defcribed. I then added

water to it, but without fuccefs; for the water

feemed not to penetrate or dilute the matter,

E X P E R. XVIII.

I opened another rabbit, and found only a fmall

quantity of feminal matter, which had hardly

any
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any of the yellow colour, and was more fluid

than the former. As the quantity was very

finall, I was apprehenfive lelt it ihould dry too

fuddenly ;
I theielore indantly mixed it with

water, and could perceive in it neither the fila-

ments nor the ftrings of beads that I had obfer-

ved in the other ;
but I difcovered the large

globules, and farther remarked, that they had a

kind of trembling refllefs motion. They had

alfo a progrefTive motion
;
but it was very flow :

Some of tliem moved round others, and moll of

them appeared to turn round their centres. I

could proceed no farther in my oblervations,

becaufe the liquor dried fuddenly up.

E X P E R. XIX.

Having diifed-ed another rabbit that had been

placed in the lame circumilanccs, 1 found no

feminal li([uor ; but, in the feminal vellels of

another, I found nearly as much congealed mat-

ter as in Exper. XVII. I examined this matter

without difcovering any thing. I therefore took

the whole, and, adding to it a double quantity
of water, lliook the mixture violently in a glafs.

I then left it to fettle for ten minutes
; after

which 1 examined a drop taken from the furface,

and perceived the large globules formerly men-
tioned

; but they were few in number, and per-

fectly detached from one another. They moved
I-" 3 towards



i66 EXPERIMENTS
towards each other

;
but this motion was fo floWy

as to be hardly.perceptible. Two or three hours

after, the globules feemed to be diminiflied in

fize
;

their motion was more fenfible
;
and they

turned upon their centres. Though their trem-

bhng was more apparent than their progreffive

motion ; yet they phiinly changed places in an

irregular manner, with refpedt to each other.

In fix or feven hours, the globules were become

fmaller, and their adivity was greater. Their

number appeared to be great, and all their mo-

tions were fenfible. Next day there was a pro-

digious multitude of moving globules, and they

were at leaft three times fmaller than at firft. 1

continued my obfervations for eight days, and I

perceived that feveral of the globules joined j

and, though all motion ceafed after this union,

it appeared to be fuperhcial and accidental only.

Some of them were larger, and others lefs ;

though moft of them were fpherical, fome were

oval, and others cylindrical. The largell were

moft tranfparent ;
and the. fmalleft were almoft

black. This difference could proceed from no

accident in the light ;
for they were always of

the lame colour, whatever was their fituation i

The motion of the fmall globules was likewife

more rapid. The whole gradually diminiflied

in fize ; fo that, on the eighth day, they were

fo fmall, that it was with the utmoft difficulty

1 could diftinguifh them, and at laft they total-

ly dilappeared.

E X F E R.



ON GENERATION. 167

E X P E R. XX.

In fine, having, with great difficulty, procured

the feminal Hquor of another rabbit, in the very

ftate in which it is convieyed into the female, I

remarked, that it was much more fluid than that

which was extracted from the feminal vcflels
;

and the phaenomena it prefented were alfo very
different : For, in this liquor there were moving

globules, filaments without motion, and a kind

of globules with tails or threads, fimilar to thofe

in the feminal fluid of man and of the dog, only
thefe laft appeared to be lefs, and more adive

[PI. V. fig. 17.]. They traverled, in an inftant,

the field of the microfcope : Tficir tails feemed

to be much fiiorter than thofe of other fpermatic

animals ;
and I acknowledge, that 1 was uncer-

tain whether fome of thefe tails were not decep-

tions occafioned by the track of the globules in

the liquor ;
for they moved with fuch rapidity,

that I could hardly obferve them
;
and bcfides,

the liquor, though fuflSciently fluid, dried very

fuddenly.

E X P E R. XXI.

Having procured, at different times, the teili-

cles and feminal vellels of 12 or 13 rams, re-

cently after they were killed, I could not find,

either
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either in the epidydimis or feminal veffels, a

quantity of feme n fufficient for obfervation. In

the fmall drops 1 could collect, 1 found nothing

but globules without motion. As thefe experi-

ments were made in March, I imagined that, by

repeating them in October, which is the time of

rutting, I m/ight find more licjuor in the vefTels.

i cut fcveral tefticles in two longitudinally, and

having coileded a fmall drop of liquor, 1 flill

could perceive nothing but motionlei's globules

of different fizes.

E X P E R. XXIL

I took three tefticles of three diilerent rams,
cut them into four parts, and put each of them

into a glafs-veflel, with as much water as was

fufhcient to cover them, and then fhut the veffels

fo clofe as to exclude the air. 1 allowed the

tefticles to infufe during four days ;
after which

I examined the liquor in each glafs with the mi-

crolcope, and found the v/hole full of moving
bodies

;
mofl of which were oval, and fome of

them globular. They were equally large, and

greatly refembled thofe defcribed in Exper. Vill.

Their motion was not rapid, but equal, uniform,

and in all dlredlions. In each liquor, the mo-

ving bodies were nearly of the fame fize ; but,

in the one they were larger, in the other lefs, and,

in the third, ilill more minute : They had no

tails ;
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tails; neither- were there, in the liquor, any
threads or filaments. They often changed their

figures, and Teemed fucceflively to caft their fkin

or outer covering. They daily became fiiialler,

and, on the i6th day, they were fo fmall as

fcarcely to be viiible.

E X P E R. XXIII.-

In the following Ovftober, I opened a ram,

and found a great quantity of feminal liquor in

the epidydlniis. Having exan\ined it with the

microfcope, I faw fuch an innumerable multi-

tude of moving bodies, that the liquor feemed to

be entirely compofed of them. As the liquor

was too thick, I diluted it with water; but I was

artonifhed to find, that the water had flopped all

motion in the bodies
; though I law them di-

ftindly in the liquor, they were all at abfolutc

rell. Having frequently repeated the fame ex-

periment, 1 difcovered, that cold water, which

diluted the feminal liquors of other animals,

made that of the ram coagulate.

E X P E R. XXIV.

I then opened another ram, and, to prevent

the liquor from coagulating by cold, I left the

parts of generation in the body of the animal,

which



lyo EXPERIMENTS
which was covered with warm cloths. This pre-
caution afforded me an opportunity of exami-

ning with eafe the feminal Hquor of many rams

in its fluid Rate. It was filled with an infinite

number of oblong moving bodies, [p. V. fig. i8.]

which ran about in every diredion. But, when-

ever the liquor cooled, all motion inftantly

ceafed ;
fo that I could never obferve the fame

drop above a minute or two. "When I diluted

the liquor with warm water, the bodies conti-

nued to move for three or four minutes. The

moving bodies were fo numerous, that, though
the liquor was diluted, almoft all of them touch-

ed each other. They were all of the fame fize

and figure. None of them had tails. Their

motion was not rapid ; and, when the liquor

began to coagulate, they fuffered no change in

their form.

E X P E R. XXV.

As I was perfuaded, both by my theory, and

the experiments made by others upon this fub-

jedt, that the female, as well as the male, poffef-

fed a prolific feminal fluid
; and, as I had no

doubt but that the glandulous bodies of the tefti-

cles, v/here prejudiced anatomifl:s had in vain

fearched for the egg, were the refervoirs of this

fluid
;

I purchafed feveral dogs and bitches, and

male and female rabbits, which were kept fepa-

ratc
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rate from each other : And that I might have

an objed; to compare with the female fluid, I a-

gain examined the feminal liquor of a dog,
which had been emitted in the natural manner.

I found the moving bodies in the fame ftate, and

attended with the fame circumftances as former-

ly [pi. VI. fig. 19.].

E X P E R. XXVI.

A live bitch was next diffeded, which had
been four or live days in feafon, without having

any communication with the male. The telficles

were as large as filberds. On one ofthem I found

a red prominent glandulous body of the fizeof a

pea, which had a perfed: refemblance to a little

nipple, with a vifible filTure, that had two lips,

one of which was more prominent than the o-

thcr. Having opened this fiffure, a liquor di-

iiilled from it, which we colleded for exami-
nation. The tefticles were then returned into

the body of the animal, which was ftill alive,

in order to prefcrve them from cooling. I

then examined this liquor with the microfcope,
and had the fatisfadion of perceiving, at the lirft

glance, moving bodies with tails, exadly fnnilar

to thofe which we had obferved in the feminal

fluid of the dog [pi. VI.
fig. 20.]. Meflrs Need-

ham and Daubenton, who were prefeiit, were fo.

ftruck with this refemblance, that they could not

be
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be perfuaded that the fpermatlc animals were not

the very fame
;

and they imagined that I had

forgotten to change the objed-glafs, or rather,

that the fame pick-tooth with which the drops

of the female fluid were colleded, had alfo been

employed in colleding thofe of the male. Mr
Needham, therefore, changed both the objeft-

glafs and the pick-tooth, and took a freih drop
from the fiflure of the glandulous body, and ex-

amined it firfl: with his own eyes. He again fiw

the very fame moving bodies, and was fully

convinced, not only of the exiftence of fperma-
tlc animals in the feminal fluid of the female,

but alfo of their refemblance to thofe in the fe-

menjof the male. We repeated the experiment

with frefli drops no lefs than ten times, in all of

which the phaenomena were exadly the fame.

E X P E R. XXVII.

Having the -xamined the other teflicle, I

found ar. imripc {landulous body, which was

fmaller, an/ lefs red than the former, and had

no fiflure
; but, after opening it with a fcalpel,

I found no liquor. Upon the external furface

of this tcfl:icle, th :re were fome lymphatic vefi-

cles. I pierced one of them with a lancet, and

there iflflied a clear liquor, to which I imme-

diately applied the microfcope. But it con-

tained nothing fimilar to what we difcoyered in

that
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that of the glanduloiis body. It was a tranfpa-

rent liquor, compofed of very fmall globules,

without any motion. After repeating this experi-

ment fcveral times, I was convinced, that the li-

quor in the veficles is only a fpecies of lymph,
which contains, notliing animated or fimilar to

what we perceive in the female iemen, which is

fecreted and matured in the glanduloiis bodies.

E X P E R. XXVIII.

Some time after, aoother bitch was opened,

which had been feven or eight days in feafon,

and had not received the male. 1 examined the

tefticlcs, and upon each I found a glandulous bo-

dy in full perfection. The lirrt: was half openT,

and had a canal which penetrated the tefticle,

and was full of feminal lluid
; the fecond was

larger and more prominent, and the fifTure or

canal that contained the fluid was below the nip-

ple, which protruded outward. I took the li-

quor o^t of both the glandulous bodies, and, on

comparifon, found them entirely. fimilar. This

feminal liquor of the female is equally fluid with

that of the male. After examining the liquors

extracted from each tefticle, I found in them the

very fame moving bodies [pi. VI. fig. 21.]. I

perceived at leilure the fame phaenomena that I

had obfcrved in tlie feminal liquor of the other

bitch J
I faw feveral globules which moved with

great
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great rapidity, which endeavoured to difengage

themfelves from the mucilage that furrounded

them, and which dragged tails or threads after

them. Their number was equally great with

that in the male femen.

E X P E R. XXIX.

I fqueezed the whole liquor out of thefe two

glandulous bodies, and put it into the glafs of a

watch. The quantity was fufficient to ferve for

four or five hours obfervation. I remarked that

it depofited a kind of fediment, or at lead began
to thicken. 1 took a drop of the thickeft part

of the liquor, and having examined it, I difco-

vered that the mucilaginous part of the femen

was condenfed, and formed a kind of net-work.

From the anterior edge of this net-work, there

iffued a current of globules which moved with

great rapidity [pi. VI. fig. 22.]. Thefe globules

were extremely active and lively, and they ap-

peared to be diverted of their mucilaginous co-

verings and of their tails. This ftream of glo-

bules refembled the motion of the blood in the

veins ;
for they feemcd not only to be animated,

but to be puihed on by fome comm.on force,

which obliged them to follow each other in

troops or rows. From this experiment, and from

the 1 ith and 12th, I concluded, that, when the

fluid begins to coagulate or grow thick, the ac-

tive
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live globules break their mucilaginous covering,

and efcape at that fide where the liquor is mofl

fluid. They had no threads or tails, and moft

of them were oval, and feemed to be flat below;

for they had no rolling motion.

E X P E R. XXX.

I opened the horns of Ihe uterus longltudinal-

Iv, and having fqueezed a little liquor out of

them, 1 found it exhibited precifely the fame

phaenomena with that obtained from the glan-

dulous bodies. Thefeglandulous bodies are fo fi-

tuated, that they can eafily pour their liquor up-
on the horns of the uterus : And 1 am perfuaded

that, during the whole feafon of love, there is a

perpetual diftillation of this liquor from the glan-

dulous bodies into the horns of the uterus
;
that

this diftillation continues till the glandulous bo-

dies be entirely emptied ;
and that they are gra-

dually efiaccd, leaving only behind them a fmall

reddifli cicatrice on the external furface of the

tefticle.

E X p E R. xxxr.

I mixed the fcminal liquor of the female with

an equal portion of that of the male, which was

recently emitted
; but the moving bodies, and

every circumftance, were fo entirely the fame,
that
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that I could make no diflindion between thoie

of the male and thofe of the female.

E X P E R. XXXII.

Having dlfleded a young bitch that had never

been in feafon, I difcovered on one of the tefti-

cles only, a fmall folid protuberance, which I i-

magined to be the rudiments of a glandulous bo-

dy. The furface of the tefticles was fmooth and

uniform, and it was with difficulty 1 could fee

the lymphatic veficles, till the membranes which

cover the tefticles were removed. The fmall

quantity of liquor that was fqueezed from the

tefticles contained no moving bodies.

E X P E R. XXXIII.

In another bitch ftill younger, there was no

appearance of glandulous bodies on the tefticles;

their furface was white and perfedly fmooth.

Some fmall veficles were difcovered
; but they

feemed to contain no liquor. I compared thefe

female tefticles with thofe of a male of the fame

age, and found that their internal texture, which
was flefliy, was nearly of the fame nature.

»

E X P E R.
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E X P E R. XXXIV.

I procured the uterus of a cow that had beeii

Recently killed. It was brought to me in a

bafket, wrapped in warm cloths, along with a

live rabbit, to prefcrve it from cooling. The
teflicles were as large as a fmall hen's egg ; ori

one of them was a glandulous body of the fize of

a pea, which protruded from the tefticle like

a little nipple : But it had no fifiure or external

aperture. It was (o firm and hard, that I could

prefs no liquor out of it with my lingers. Be-

fore cutting this tefticle, I obferved two other

glandulous bodies at a diftance from each other.

They were very fmall, and of a whitilh yellow

colour; but the large one, which feemed to have

pierced the membfane of the tefticle, was as red

as a rofe. 1 examined this laft with great atten-

tion, but could difcover no liquor ;
from which I

concluded, that it Vvas ftill far from being mature,

E X P £ R. XXXV.

In the other tefticle, there were no glandulous
bodies which had yet pierced the membrane that

covers the tefticle. Two fmall ones only began
to appear under the membrane. I opened them
both; but procured no liquor from them. They
vere hard bodies, with a tindurc of yellow.
Vol. 1 1. M Oil
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On each tefllcle there were four or five lymphatic
veficles

; they were full of liquor. When ex-

amined with the microfcope, fome fmall globules

appeared; hut there was not in them the leaft

veftige of motion. I obferved this liquor, from

time to time, for two days, without difcovering

any thing new.

£ X P E R. XXXVI.

I had two other uteri conveyed to me in the

fame manner. The one belonged to a young
cow, that had never brought forth

;
the other to

a cow which, though not old, had had feveral

young. I firft examined the tefticles of the

latter, and found, upon one of them, a glandu-
Ions body as large as a cherry. I perceived three

holes into which bridles might be introduced.

Having preiTed the body with my fingers, a

fmall quantity of liquor ifiued out, which 1 ex-

amined, and had the pleafure of feeing moving
bodies, [pi. VI. fig. 22.

j,
but different from what

I had obferved in other feminal fluids. Thefe

globules were fmall and obfcure : Their pro-

greflive motion, though difliindl, was very flow.

The liquor vv^as not thick: The moving globules

had no appearance of threads or tails, and they

.\vere not all in motion. Thefe are all the oh-

fervations i could make on this liquor j for,

.though I again fqueezed the glandulous body, I

could
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could not obtain any more liquor that was un-

mixed with blood. The moving bodies were at

leaft a fourth part leis than the globules of the

blood.

E X P E R. xxxvir.

This glandulous body was fituated at on£

extremity of the tcfticle, near the horn of

the uterus
;
and the liquor which it diftilled

muft have fallen upon that horn : But, af*

ter opening the horn, I found no liquor. I

then opened the tefticle longitudinally, and,

though its cavity was confiderable, it contained

no fluid. At fome dillance from the larjie 2:hin-

dulous body, there was a fmall one of the fame

kind, about the fize of a lentil. Tv»^o cicatrices,

or little pits, alfo appeared; they were of a deep
red colour, and were the rclicks of old f^landu-

lous bodies which had been obliterated. Havins
next examined the other tefticle of the fame

cow, 1 difcovercd four cicatrices arid three glan-
dulous bodies, the moft advanced of which w^as

of a red flelh-colour, and exceeded not the fize

of a pea. It was folid, without any aperture,
and contained no liquor. The other two were
much fmaller and harder

; and their colour was
a kind of orange. The lymphatic vcficles were
full of a clear liquid; but contained nothing that

had the appearance oF life.

INI 2 E X P E R,
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E X P E Pv. xxxviir.

I tlien inlpcded the tefticles of the young,

cow, which had never brought forth. They
were rather Uirger than thofe of the other cow ;

but, what is not lefs remarkable than true, there

was not a fingle cicatrice on either of them. A
number of lymphatic veficles appeared on one

of the tefticles; but there was no veftige of glan-

dulous bodies. Upon the other tefticle, I could

difcern the rudiments of two glandulous bodies,

one juft beginning to fpring up, the other as

large as a fmall pea. There were alfo many
veficles, which appeared, after being pierced

with a lancet, to contain nothing. The glan-

dulous bodies, when openad, gave forth nothing

but blood.

E X P E R. XXXIX.

1 cut each tefticle of both cows into four parts,

and, having put them into feparate vials, I pou-
red as much water upon them as was juft fufH-

cient to cover them; and, after corking the vials

clofe, I allowed them to infufe for fix days. I

then examined the infufions with the micro-

fcope, and faw an amazing number of moving

globules, [pi. VI. fig. 23.]. In all the infufions,

the globules were extremely fmall, but very
adive.
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a6live, moving with rapidity round their centres,

and in all diredlions. I obferved them, from

time to time, during three days, and they always
became fmaller and fmaller, till they totally dis-

appeared on the third day.

E X P E R. XL.

I procured the uteri of three other cows. I

firft iearclied the tefticles, in order to difcover

if there were any mature glandulous bodies. In

two of the uteri I found only fmall glandulous
bodies on the teflicles. I was not informed

whether the cows had ever brought forth
; but

it is probable that they had often been in feafon;
for a number of cicatrices appeared on their te-

fticles. On one of the teftlcles of the third cow,
1 obferved a glandulous body as large as a cherry,
and very red; it was much fwellcd, and feemed

to be perfedly ripe. I prclfed the nipple, which
was perforated by a hole, with my fingers, and

a confiderable quantity of liquor ifliied out. Ii\

this liquor, 1 found moving bodies [I'l. VJ.

fig. 24.] perfedly fimilar to ihofe defcribed in

Exper. XXXVl. Their number v.'as indeed

greater, and their progreiTive motion was quick-
ei-

; they fecmcd to be fomcwhat longer; and,

having obferved them a long time, I perceived
that they grew longer, and changed their figure.

I then introduced a fine probe into the fmall

M 3 aperture
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aperture of the glanduloiis body ; and, having
cut along the probe as a du'ectory, 1 found that

the cavity was filled with a hquid matter. This

liquor, when examined w^ith the microfcope,

prefented the fame phaenomena, the fame mor

ving bodies, as in Exper. XXXVI. But I could

difcover in none of them either filaments or tails.

The liquor of the veficles was (till tranfparent,

and contained nothing like life or motion.

EXPER. XLL

/The uteri of feveral other cows were brought
to me at different times. In the tefticles of fome

of them, there were glandulous bodies almofl

ripe ;
in thofe of others, they were in different

flares of growth ;
and I perceived nothing new

or uncommon, except that I difcovered, in the

teflicles of two of them, glandulous bodjes in a

decayed flate, the bafe of one of which was as

large as>the circumference of a cherry. The ex-

tremity of the nipple v/as foft and withered :

The two nnall holes. through which the fluid

had iifued were ftill vifible. I introduced a fmall

brillle into them;" but there was no liquor either

in the canal, or in the internal cavity, which

could ilill be diftingui filed. The extindion of

the glandulous bodies;, therefore, commences at

the moft external part, or extremity of the

jiipple. They fird dimiaifli in heiglu, and then

in
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in breadth, as I had an oportunity of obferving

in another tefticle, where there was a gla.ndulous

body dimlniflied about three fourths.

E X P E R. XLII.

As the teftlcles of female rabbits, as well as

their glandulous bodies, are very minute, I could

make no exad: experiments on their feminal li-

quor. I only difcovered, that the teftlcles of

different females are in different ftates
;

and

that I never faw any of them which exactly

rcfemblcd De Graaff's figures.

E X P E R. XLIII.

On the teftlcles of fome cows, I found a

Ipecies of bladders or veficles, which are called

hydatides by anatomifts. I obferved fome of

them large and others fmall; and they were at-

tached to the tefticle by a kind of pedicle. I

examined the liquor they contained
;
but it was

tranfparent, homogeneous, and every way limi-

lar to the liquor in the velicles. It had no glo-
bular or moving particles.

E X P E R. XLIV.

At this time, I made fonic experiments upon
oyfter-water, upon water in which pepper had

been
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been boiled, upon water in which pepper had

been fimply infufed, and upon water in which

pink-feeds were infufed. The bottles contain-

ing all thefe infafions were exactly corked. At

the end of two days, I faw, in the oyfter-water,

a vaft quantity of oval and globular bodies,

which feemed to fwim like fifhes in a pond, and

had every appearance of being real animals.

They had no members that could be difcovered,

and no tails. They were tranfparent, and pretty

large; I faw them change their figures; they

became gradually fmallcr and fmaller during
the feven or eight days that they exifled

; and,

laftly, along with Mr Needham, I faw animal-

cules fo very fimilar, in an infufion of the jelly

of roafted veal, \yhich had likewife been clofe

corked, that I am perfuaded they are not true

animals, agreeable to the common acceptation

of that term, as (hall afterwards be fully ex-

plained.
The infufion of pink-feeds was crowded with

innumerable moving globules, which appeared

to be equally animated with thofe in the feminal

liquors and infufions of f.eiii. At firft they were

pretty large, and moved with great rapidity

in every polTible diredion. They continued in

this Hate during three weeks, and gradually di-

miniihed in fize till their minutenefs rendered

them inviiible.

The fame phaenomenon took place in the in-

fliiipns of* popper; but the moving bodies did
'"''''"'

•

'
•

not
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not appear fo early as in the other infufions, and

their appearance was later in the infulion of pep-

per that was not boiled. I then began to fufped.

that what is called fermentation, might be ow-

ing to the motion of thefe organic particles in

animal and vegetable fubftances. To difcover

if there was any fimilarity between this fpecies

of fermentation, and that excited by mineral fub-

ftances, I applied to the microfcope a little lime-

ftone powder, and poured upon it a drop of

aquafortis. But the phaenomena were totally

different. Large bubbles rofe to the furface, and

inftantly darkened the lens of the microfcope ;

when the grofs parts were diflblved, every thing

remained at reft, and nothing appeared which

had the fmalleft analogy to what we perceive in

the infufions of animal or vegetable fubftances.

E X P E R. XLV.

I examined the fcminal liquor in the milts of

different iiQics, extracted while the animals were

alive
;
and I obierved a vaft quantity of obfcure

moving globules. I then iqueezcd with my
fingers the aperture in the bellies of fifhes through
which they emit this liquor ; and, in the drops
which I procured, I faw great multitudes of the

fame moving globules, which were almoft black,

and very fmall.

E X r E R.
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E X P E R. XLVI.

Before I conclude this chapter, I fliall relate

the experiments of Mr Needham upon the fe-

men of a fpecies of cuttle-fifh, called ihe.Calmar,

This acute obferver,' having examined the Iper-

matic animals in the milts of different filhes,

found them of an uncommon magnitude in the

milt of the calmar. To the naked eye, they

were from three to four lines in length. During
a whole fummer, while he diffcded calmars at

Lifbon, he could find no appearance of a milt,

or of any refervoir deftined to receive the femi-

nal liquor of that fifh
;
and it was the middle

of December before he could perceive the firft

veftiges of a new veflel filled with a milty juice.

This refervoir, and the juice it contained, gra-

dually increafed. In examining this feminal li-

quor with the mlcrofcope, he faw nothing in it

but fmall opaque globules fwimfning in a kind

of ferous matter, without any appearance of life.

But, fom€ time after, he difcovered, in the milt

of another calmar, organic bodies completely

formed, which refembled fpiral fprings, fa^ b^

PI. VII.
fig. 2.] inclofed in a tranfparent cafe.

Thc^e fprings were equally perfeft at the firft

obfervatlon as afterwards
; only they, in time;

coniradcd themfelves, and formed a kind of

f^rew. The head of the cafe is a fpecies of valve

which
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which opens outward, and through which every-

thing within may be forced out. It contains,

befides, another valve, b^ a little barrel, c, and a

fpongy lubftance, d^ e. Thus the whole machine

confifts of an outer, tranfparent, cartilaginous

cafe, rt, Jig. 2. the fuperior extremity of w^hich

is terminated,by a round head, formed by the

cafe itfelf, and performs the office of a valve.

This external cafe contains a tranfparent tube,

which includes the fpring, a pifton or valve, a

little barrel, and a fpongy fubftance. The fcrew

occupies the fuperior part of the tube and cafe,

the pifton and barrel are fituated in the middle,

and the fpongy fubftance occupies the inferior

part,
Thefe machines pump the liquor of th«

•milt ;
the fpongy lubftance is full of this liquor ;

and, before the animal fpawns, the whole milt

is only a congeHes of thefe organic hodies, which

have abfolutely pumped up and ilried the mil-

ty liquor. Whenever thefe fmall machines are

taken from the body of the animal, and put a-

mong water, or expofed to the air, they begin to

ad [n. VU. fig. 2. and 3.] ; the fpring mounts

up, and is followed by the pifton, the barrel, and

the fpongy fubftance which contains the liquor :

And, as foon as the fpring^nd the tube in which

it is contained begin to iifue out of the cafe, the

fpring plaits, and the whole internal apparatus

moves, till the fpring, the pifton, and the barrel

have entirely efcaped from the cafe. When
this is eftetflcd, all the reft inftantly follow, and

the
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the milty liquor, which had been pumped, and
was confined in the fpongy fubftance, runs out

through the barrel.

As this phaenomenon is extremely fmgular,
and inconteHibly proves that the moving bodies
in the milt of the calmar are not real animals,
but fimple machines, a fpecies of pumps, 1 fhall

here tranfcribe Mr Needham's own account of
the matter :

* When the fmall machines *,' fays he,
* have

come to their full maturity, feveral of them adt

as foon as they are expofed to the air. Moft
of them, however, may be commodioufly
viewed by the microfcope before their adion
commences

; and, even before they ad:, it is

neceflary to moiften with a drop of water the

fuperior extremity of the external cafe, which
then begins to expand, while the two llender

ligaments that iflue out of the cafe are twifted

and contorted in different ways. At the fame

time, the fcrevvr rifes flowly, and the fpirals at

Its fuperior end approach each other, and a<5l

againft the top of the cafe, thofe which are

lower feeming to be continually followed by
others that iflue from the pifton ;

I fay, that

ihQyfeem to follow ; becaufe I believe it to be

only a deception produced by the tnotion of
'
the fcrew. The pirton and barrel likewife

* move in the fame diredion
j
and the inferior

'

part,

* Needham's New Difcov cries made with the MicrofcopCs
ch. 6. p. ^7f.
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*

part, which contains the femen, extends in

*

length, and, at the fame time, moves towards
* the top of the cafe, which is apparent by the
'

vacuity left at the bottom. As foon as the

*

fcrew, with the tube in which it is inclofed,
*

begins to appear out of the cafe, it twifts, be-
' caufe it is conftrained by the two ligaments.
* The whole internal apparatus continues to

* move gradually and flowly till the fcrew, the
'

piflon, and the barrel, have entirely efcaped.
* When that happens, the remainder ilTues in-
'

ftantaneouHy. The pifton, Z>, [pi. Vil. fig. 2.]
*

feparates from the barrel a
; the ligament,

* which is under the barrel, fwells and acquires
*
a diameter equal to that of the fpongy part

' which fucceeds it : This, though much broader
* than v.'hen in the cafe, becomes alfo five times
*

longer than formerly. The tube, which in-
' eluded the whole, contracts in the middle, and
* forms two knots or joints, d^ e, [pi, VII. fig. 2.
* and 3.], diftant about one third of its length
* from each extremity. Then the femen efcapes
'

by the barrel e, [fig. 2.]. It is compofed of
' fmall opaque globules, which fwim in a ferous
'

matter, without difcovering any figns of life,
* and are precifely the fame as I perceived them
'
to be when dlffufed through the rcfervoir of

*
the milt. In tlie figure, the part comprehend-

* ed between the two joints ^/, t", appears to be
*

fringed. When examined attentively, this
*

appearance feems to be occafioned by the fpon-

'gy
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gy fiibftance within the tube being broken and

divided into portions nearly equal. The fol-

lowing phaenomena will clearly prove that

this is the cafe.
'

It fometimes happens, that the fcrew and

the tube break precifeiy above the pifton i*,

wdiich remains in the barrel c, [fig. 3.] Then
the tube inilantly fliuts

; and, by contrading,
affumes a conical figure above the extremity of

the fcrew, ji^
This is a demonftration that it

is there very elaftic
;
and the manner in which

it accommodates its figure to that of the fub*

ftance which inculudes it, when the latter un-

dergoes the fmalleft change, proves that it is

every where equally elaftic'

M. Needham hence concludes, that it is na-

tural to imagine that the total adion of this

machine is occafioned by the fpring of the fcrew*

But, unfortunately, he proves, by feveral expe-

riments, that the fcrew is acted upon by a power

refiding in the fpongy part : As foon as the

fcrew is feparated from the reft of the machine,
it ceafes to ad, and lofes all motion. The au-

thor draws the following conclufion from this

fmgular phaenomenon.
'
If I had i'een,^ fays he,

'

thefe pretended ani-
' malcules in the femen ofliving animals, I fhould,
*

perhaps, have been able to afcertain whether
'

they are really animated beings, or only pro-
*

digioufly fmall machines, which correfpond in
'
miniature to the larger veflels of the calmar.'

From





rlate vn.
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From this and other analogies, Mr Ncedham

concludes, that the fpermatic worms of other

animals, it is reafonable to think, are only or-

ganic bodies ;
a fpecies of machines fimilar to

thofe of the calmar, which ad at different times ;

for, iays he, if w^e fuppofe that, of the prodi-

gious number of fpermatic animalcules which

appear in the field of the microfcope, only a few

thoufands ad: at a time, this w^ill be fuflicient to

make us believe the whole to be alive. If it be

farther fuppofed, he adds, that the motion ot

each animalcule lalls, like that of the calmar

machines, about halt a minute
;

in this cale, the

fucceffive action of the fmall machines would

continue for a confiderable time, and the ani-

malcules W'Ould die one after another. Befides,

why Ihould the femen of the calmar alone con-

tain machines, while that of all other animals

contain real living animalcules ? Here the ana-

logy IS fo ftrong as to be almoft irreliRible. Mr
Needham farther remarks, that even Leeuwen-

hoek's experiments feem to indicate that the

fpermatic animals have a great refemblance to

the organic bodies in the femen of the calmar.

Speaking of the femen of the cod, Lceuwen-

hoek remarks, that he imagined the oval bodies

to be animalcule^ burft and diftended, becaufe

they were four
jtimes larger than when ahve.

And, in another place, he obfervcs of the femen

of a dog, that the animalcules often changed
their
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their figure, efpecially when tbe liquor began to

evaporate *.

On all thefe accounts, Mr Needham conjec-

tured, that the pretended Ipermatic animals were

only a kind of natural machines, bodies much
more fimply organized than thofe of real ani-

mals. I examined the machines of the calmar

along with hira, and the reader may be afTured

that his defcription of them 15 both exad: and

faithful. His experiments, therefore, demon-
X ftrate, that the feminal fluid confifts of particles

in queft of organization ; that, in fad, it pro-
duces organized bodies

;
but that thefe bodies are

not animals, nor fimilar to the individual which

produces them, h is indeed, probable, that

thefe organized bodies are only a kind of inftru-

ments for perfeding the femen, and beftowing
on it an adive force

; and that it is by their in-

ternal adion that they intimately penetrate the

feminal fluid of the female.

CHAP,

* See Leeiiweiih. Arc. nat. p. 306. 509, p.nd 319,



CHAP. Vlf.

Compaiifon of my oivn Experiments ivith thofe of

Leeunvenhoeh

THOUGH my experiments were made

with all the attention of which I was ca-

pable, and though 1 often repeated them, I am
fatisfied that many things muft have efcaped me.
I have defcribed only what I faw, and what e-

very man may fee, at the expence of a little art

and patience. To free mylelf from prejudice, I

even attempted to forget what other obfervers

pretended to have ieen, endeavouring, by this

means, to be certain of feeing nothing but what

really appeared ; and it was not till I had di-

gefted my experiments, that I wiflied to compare
them with thofe of former writers, and particu-

larly with thofe of Leeuwenhoek, who had oc-

cupied himfelf more than 60 years in experi-
ments of this kind.

Whatever authority may be due to this acute

obferver, it is certainly allowable to inflitute a

comparifon between a man's own obfcrvations,
and thofe of the mod refpedable writer on the

fame fubjcd:. By an examination of this kind.

Vol. If. N truth
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truth may be eftabllflied, and errors may be de-

tedled, elpecially when the only objed of in-

quiry is to afcertain the genuine nature of thofe

moving bodies which appear in the feminal fluids

of all animals.

In the month of November 1677, Leeuwen-

hoek, who had formerly communicated many
microfcopic obfervations to the Royal Society of

London, concerning the juices of plants, the

texture of trees, the optic nerve, rain water, &c.

writes to Lord Brouncker, prefident of the So-

ciety, in the following terms:
'

Pc^ftquam
* Exc.

* Dominus Profeiior Cranen me vifitatione fua

'

faepius lionorarat, littcris rogavis Domino Ham
*

cognato fuo, qualdam obfervationum mearum
'
videndas darem. Hie Dominus Ham me fe-

* cundo invifens, fecum in laguncula vitrea femen
'

viri, gonorrhoea laborantis, fponte dellillatum,
*

attulit, dicens, fe poft paucilTimas tem.poris mi-
*
niitas (cum materia ilia jam in tantum efTet

.^'refoluta ut fiftulae viireae immitti poifet) ani-

* malcula viva in eo Qbffrvafle, quae caudam et

*
ultra 24 horas ncn viventia judicabat ; Idem

^referebat fe animalcula obfervafTe niortua poft
'

fumptam ab aegroto therebintinam. Maieri-
* am praedicatam fiilulae viireae immi(icim,prae-
'
fente Domino Ham, ohfcrvavi, quafdamque in

*

ea crcaturas vi rentes, ac poft decurfum 2 aur 3

horarum eamdeni foius materiam obfervanfj

^ monuas vidi.
' EamdeiT.

*' See Pliil. Trani^ No. i 41. p. 1041.
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' Eamdem materiam (iemen virile) non ae-

groti alicujus, non diuturna confervatione cor-

ruptam, vel poft aliquot momenta fluidioieni

fadam, fed fani viri ftatim poft ejedionem, ne

interlabentibus quidem Tex arteriae pulfibus,

faepiufcule oblervavi, tantamque in ea viven-

tium animalculornm multitudinem vidi, ut in-

terdum plura quam 1000 in magnitudine a-

renae {efe moverent ;
non in toto femine, fed

in materia liuida craffiori adhaerente, ingen-
tem illam animalculornm multitudinem obfer-

vavi
;

in crafliori vero feminis materia quafi

fme motu jacebant, quod inde provenire mihi

imaginabar, quod materia ilia crafTa ex tarn va-

riis cohaereat partibus, ut animalcula in ea fe

movere nequirent; minora globulis fanguini
ruborem adferentibus haec animalcula erant,

ut judicem, millena millia arenam grandiorem

magnitudine non aequatura. Corpora eoruin

rotunda, anteriora obtufa, pofteriora ferme in

aculeum definentia habebant
; cauda tenui lon-

gitudine corpus quinquics fexiefve excedente,

et pellucida, crafTitiem vero ad 25 partem cor-

poris habente, praedita erant, adeo ut ea quo
ad figuram cum cyclaminis minoribus, longam
caudam liabentibu^, optime comparare queam :

Motu caudac ferpentino, aut ut anguillae in

aqua natantis, progrcdiebantur; in materia vero

aliquantulum crailiori caudam Oclies decicfve

quidcni evibrabant antequam latitudinemcapilli

procedebant. Intcrduin imaginabar mc inter-

N 2
*
nofccrc
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*
nofcere pofle adhuc varias in corpore horum

' animalculorum partes, quia vero continuo eas
*
videre nequibain, de iis tacebo. His animal-

*
culis minora adhuc animalcula, quibus noq niii

'

globuli figuram attribuere pofTum, permifta
* erant.

* Memini me, ante tres aut quatuor annos, ro-
'

gatu Domini Oldenburg B. M. femen verile ob-
'

fervafle, et praedifta animalia pro globulis ha-
'

buifle; fed quia faftidiebam ab ulteriori inqui-
'
fitione, et magis quidem a defcriptione, tunc

*

temporis earn omifi. Jam quoad partes ipfas,
* ex quibus craflam feminis materiam, quoad
*

majorem fui partem confiftere faepius cum ad-
' miratione obfervavi, ea funt tarn varia ac multa
*

vafa, imo in tanta multitudine haec vafa vidi,
'

lit credam me in unica feminis gutta plur-a ob-

i fervaffe quam anatomico per integrum diern
*

fubje^tum aliquod fecanti occurrant. Quibus
*

vifis, iirmiter credebam nulla in corpore hu-
' mano jam formato ed'e vafa, quae in femine
'
virili bene conftituto non reperiantur. Cum

* materia haec per momenta quaedam aeri fuiffet

*

expofita, praedida vaforum multitude in aquo-
* fam magais oleaginofis globulis permiftam ma-
' teriam mutabatur,' &c.

The fecrctary of the Royal Society replied to

this letter of Leeuwenhoek, that it would be

proper to make fmiilar experiments on the femi-

nal fluids of other animals, not only to fupport
the orginal difcovery, but to diflinguifli what-

per diHerences might appear in the number and

figure



EXPERIMENTS. 107

figure of the animalcules : And, with regard to

the vafcular texture of the thick part of the fe-

minal fluid, he fufpeded that it was only a con-

geries of filaments, without any regular organi-
zation :

'

Quae tibi videbatur vaforum congerios,

fortaflis feminis funt quaedam filamenta, haud

organice conftructa, fed dum permearunt vafa

generation! infervientia in iftiufmodi figuram

elongata. Non diifimili modo ac faepius no-

tatus funi falivam craffiorem ex glandularuni
faucium foraminibus editam, quafi e convolutis

fibrillis conftantem *.'

Leeuwenhoek replied, i8th March 1678, in

the following words :

*
Si quando canes coeunt

marem a foemina ftatim feponas, materia quae-
dam tenuis et aquofa (lympha fcilicet fperma-

tica) a pene folet paulatim exftillare
;
banc

rnateriam numerofiffimis animalculis repletani

aliquoties vidi, eorum magnitudine quae in

femine virili confpiciuntur, quibus particulae

globularcs aliquot quinquagies majores per-

milcebantur.
*

Quod ad vaforum in crafTiori feminis virilis

portione fpedabilium obfcrvationem attinet,

denuo non fen)el iteratam, faltcm mihiuKnipli

comprobalfe videor
; meque omnino perfuafum

habeo, cuniculi, canis, telis, arterias venafve

fulife a peritifTniiO anatomico haud unquani

magis perfpicue obfervatas, quam mihi vafa in

fcmini virili, ope perfpicilli, in confpcdum
venere.

N 3
* Cum

See Phil. Tranf. No. 141. p. 1043.
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* Cum mihi praedida vafa primum Innotuer^,^

ftatim etiam piturtam, mm et falivam perfpi-

clUo applicavi ;
verum hie minime cxiftentia

animalia fruftra qaaefivi.
' A cunlciilorum coitu lymphae fpermaticae

guttulam unam et alteram, e femella extillan-

tem, examini fubjeci, ubi animalia praedidto-

riim fimilia, fed longe pauciora, comparuere*
Globuli item quam plurimi, plerique magnitii-

dine animalium, iifdem permifti funt.

* Horum animalium aliquot etiam delinea-

tiones tranfmifi ; figura, i. [pi. VI. fig. i.] ex-

primit coram aliquot vivum (in femine cuni-

culi arbitror) eaque forma qua videbatur, dum

afpicientem me verfus tendit. ABC, capitu-

lum cum trunco indicant
;
C D, ejufdem cau-

dam, quam pariter ut fuam anguilla inter na-

tandum vibrat. Horum millena millia, quan-
tum conjecSlare eft, arenulae majoris molcm vix

fuperant. [PL VI. fig. 2. 3. 4.] funt ejufdem
reneris animalia, fed jam emortua.

'

[PI. VI.
fig. 5.] delineatur vivum animalcu-

lum quemadmodum in femine canino fefe ali-

quoties mihi attentius intuenti exhibuit. E F G,

caput cum trunco indigitant, G H, ejufdem
caudam. [PI. VI. fig. 6. 7. 8.] Alia funt in

femine canino quae motu et vita privantur,

qualium etiam vivorum numerum adeo in-

gentem vidi, ut judicarem portionem lymphae

fpermaticae arenulae mediocri refpondentem,
eorum ut minimum decena millia continere/

In
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In anollier letter to the Royal Society, dated

May 31. 1678, Leeuwenhoek adds,
'
Seminis

canini tantillum microfcopio applicatum iteruin

cbntemplatus Turn, in eoque antea dercripta

animalia numerofiilime confpexi. Aqua plu-

vialis pari quantitate adjeda, iifdem conlellini

monem accercit. Ejuidem feminis canini por-
tiuncula in vitreo tubulo unciae partem duo-
decimalein crailb fervata, iex et triginta hora-

rum ipatiocontenta animalia vita deftituta
ple-=

raque, reliqua moribunda videbantur.
'

Quo de vaibrum in feniine genitali exiPten-

tia magls conftaret, delineationem aliqualem

niitto, ut in figura A B C D E [pi. Vi. %, 9.]

quibus Uteris circumfcriptum fpatium arenulam
niediocrem vix fuperat.'

I have tranlcribed thcfe pafTages from the Phi-

lofophical Tranladions, becauie they firft ap-

peared in that work, before Leeuwenhoek had
formed any theory ; and, therefore, they muft

be more agreeable to truth. Aher the ingenious
author had formed a fyftcm of generation, his

account of the fpermatic animah varies, even in

eflential articles *.

In the firll place, what he fays concerning the

number of thef'e pretended animalcules is true ;

but the figure of their bodies corrcfponds not

ailvvays to his defcriptibn. Sometimes the end

next
^ Here the uuthor attempts a fuimal proof timt Leeuwcn-

hock invented tlie
fiiigle microfco])e, and difcovered the evid-

ence of fpermatic animals, before llartfoelccr, which intevriipts
the argument, is nowife interefting to the reader, and therefore
I Jiave here omitted it ia the tranllation*
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next the tail is globular, and fometimes cylin-
drical

; fometimes it is flat, and at other times

it is broader than long, &c. With regard to the

tail, it is often thicker and fhorter than he re-

prefents. The vibratory motion he afcribes to

the tail, and by which he alledges the animals

are enabled to proceed forward, 1 never could

drftingullli in the manner he defcribes. I have

feen thefe moving bodies vibrate eight or ten

times, from right to left, or from left to right,

without advancing the breadth of a fingle hair;

and I have obferved many of them which never

could proceed forward, becaufe this tail, in place
of affifting them to fwim, was, on the contrary,

a fmall thread attached to the filaments or muci-

laginous part of the liquor, and, of courfe, total-

ly prevented the progrefTive motion of the body.
Even when the tail appeared to have any mo-

tion, it refembled only the fmall bendings of a

thread at the end of a vibration. I have feen

thefe threads or tails fixed to the filaments, which

Leeuwenhoek calls veffels : I have feen them

feparate from the filaments, after repeated efforts

made by the moving bodies : I have feen them

firft long, then diminilh, and at laft difappear.

Thus thefe tails ought to be regarded as acci-

dental appendages, and not as real members of

the moving bodies. But, w4iat is more remark-

able, Leeuwenhoek exprefsly affirms, in his let-

ter to Lord Brouncker, that, befides the tailed

animals, he obferved in this liquor animalcules

flill more minute that had no tails, and were

perfedly
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perfectly globular :

* His anlmalculls (caudatis
*

fcilicet) minora adhuc animalcula, quibiis non
*
nil! globuli figiiram attribuere poflum, per-

* mifla erant.' This is the truth. After Leeu-

wenhoek, however, had maintained that thefe

animalcules were the only efficient principle of

generation, and that they were transformed in-

to men, he regards as real animals ihofe only
which had tails ; and, accordingly, as it was

necelfary that animalcules, to be transformed

into men, fliould have a conflant and invariable

figure, he never afterwards mentions the round

animals without tails. I was llruck with the

difference betw^een the original compofition of

this letter, and the form in which it appeared

twenty years afterwards in his third volume :

For, inftead of the words which we have juft

now quoted, we meet with the following in

pag. 6;^.
'
Animalculis hilce permiflae jacebant

*
aliae m.inutiores particulae, quibus non aliam

*

quam globulorum feu fphaericam figuram af-

*

fignare queo.' This is a very different account

of the matter. A particle of matter, to which he

afcribes no motion, is extremely different from

an animalcule, it is aflonifliing that Leeuwen-

hoek, in copying his own letter, fhould have

changed an article of fo much confcquence.

What he immediately fubjoins likewife merits

attention. He fays, that, at the intreaty of Mr

Oldenburg, he had examined this liquor three

or four years ago ;
and that he then imagined

thdfe animalcules to be globule3. Thus, thefe

pretended
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pretended animalcules are fometimes globules
without any fenfible motion; fometimes they are

globules which move with great adivity ; fome-
times they have tails, and fometimes no tails.

Speaking of fpermatic animals in general, he re-

marks *,
' Ex hifce meis obfervationibus cogitare

'

coepi, quamvis antehac, de animalculis in femi-
'
nibus mafcuiinis agens, fcripferim me in illis

*
caudas non detexiffe, fieri tamen poffe ut ilia

*
animalcuja aeque caudis fuerint inftruda, ac

* nunc comperi de animalculis in gallorum gai-
* linaceorum femine mafculino :' Another proof
that he has often feen fpermatic animals of' all

kinds, without tails.

Secondly^ It is worthy of remark, that Leeu-
wenhoek had very eaily difcovered the filaments

which appear in the femen before it be liqui-

fied; and that, at that time, when he had not

conceived his hypothefis concerning the fpermatic

animals, he imagined the filaments to be veins*

nerves, and arteries. He firmly believed, that

all the parts and veflels of the human body
might be clearly diftinguiflied in the feminal
fluid. He even perfifted in this opinion, not-

withllanding the reprefentations made to him by
Mr Oldenburg, in name of the Royal Society.
But, after he conceived the notion of transform-

ing his fpermatic animals into men, he never

again takes any notice of thefe veflels. Inftead

Qf regarding them as the nerves and blood-vef-

fels

* Tom. 3. p. 371.
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fels of the human body already formed In the

femen, he does not even alcribe to them their

real function, which is the prodndlion of the

moving bodies. He obferves *,
*

Quid fiet de
* omnibus illis particulis feu corpufculis praeter
'

ilia animalcula femini virili hominum inhae-
'
rentibus ! Olim et priufquam haec fcrlberem,

*
in ea fententia fui praedidas ftrias vel vafa ex

*
telliculis principium fecum ducere,' &c. And,

in another place, he fays, fhat what he had for-

merly remarked concerning veffels in the femen

deferved no attention.

'Thirdly^ If we compare the figures i. 2. 3. and

4..
Pl.VUI. IX. which we have reprefented exact-

ly as they appear in the Philofophical Tranfac-

tions, with thofe which Leeuwenhoek caufed to

beengravedfeveral years after, wefnall find very

great differences, efpecially in thofe of the dead

animalcules of the rabbit, i. 3. and 4. and in

thofe of the dog, which I have alfo delineated,

in order to give a diftind: idea of tlie matter.

From all this, it may fairly be concluded, that

Leeuwenhoek has not always feen the fame

phaenomena ;
that the moving bodies, which he

regards as animals, have appeared to him under

different forms
;
and that he has contradicted

himfclf with a view to make the fpecies of men
and of animals uniform and confident. He not

only varies as to the fundamental part of thefe

experiments, but alfo as" to the manner of ma-

king
• Tom. I. p- 7.
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king them ;
for he exprefsly tells us, that he aU

ways diluted the femen with water, to feparate

its parts, and to give more freedom of motion to

the animalcules *
;
and yet, in his firft letter to

Lord Brouncker, he fays, that, when he mixed

the femen of dogs, in which he before had (een

innumerable animals, with water, they all in-

ftantly died. Thus Leeuwenhoek's firft experi-

ments were made, like mine, without any mix-

ture
;
and it appears, that he was not in ufe to

mix the liquor with water till long after he be-

gan his experiments, and till he conceived the

idea that water killed the animalcules
; which,

however, is ^ot true : 1 imagine that the addi-

tion of water only diflblves the filaments too

fuddenly ; for, in all my experiments, I have

feen but very few filaments in the liquor, after

its being mixed with water.

Leeuwenhoek was no fooner perfuaded that

the fpermatic animalcules were transformed in-

to men and other animals, than he imagined that

he faw two diftind: kinds in the femen of every

animal, the one male, and the other female.

Without this difference of fex in the fpermatic

animalcules, it was difiicult, he fays, to conceive

the pofTibility of producing males and females by

fimple transformation. He mentions thefe male

and female animalcules in his letter publifhed in

the philofophical Tranfadions, No. 145. and in

feveral other places f . But he attempts not to

defcribe
* Tom. 3. p. 92. 95.

f See torn. i. p. 163. and tom. 3. p. loi. of his works.
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defcribe the differences between the male and fe-

male animalcules, which never exifted but in

his own imagination.

The famous Boerhaavc having afked Leeu-

wenhoek, whether he had obferved any diffe-

rences in the growth and fize of fpermatic ani-

mals ? Leeuwenhoek replied, that, in the femen
of a rabbit which he had opened, he faw an in-

finite number of animalcules :

'

Incredibilem,'

fays he,
* viventium animalculorum numerum

'

confpexerunt, cum haec animalcula fcypho
*

impofita vitreo et illic emortua, in rariores or-
*
dines difparaffent, et per continuos aliquot dies

-

faepius vifu examinaffem, quaedam ad juftam
*

magnitudinem nondum excreviffe adverti. Ad
* haec quafdam oblervavi particulas perexiles et
'

oblongas, alias aliis majores, et, quantum ocu-
*

lis apparebat, cauda deftitutas
; quas quidem

*

particulas noa nifi animalcula effe credidi, quae
* ad juftam magnitudinem non excreviifent *.*

Here we have animalcules of different fizes, and

fome with tails, and others that had no tails,

which better correfpond with my experiments
than with Leeuwenhock's fyftem. We only
differ in a fingle article. He confiders the oblontr

bodies without tails as young animalcules which
have not yet arrived at their full growth : But I,

on the contrary, have fecn thefe pretended ani-

mals originally fpring from the filaments whh
their tails or threads, which thcv gradually loft.

In

Sec torn. 4. p. 2Pc. 281.
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In the fame letter to Boerhaave he fays *, that,

in the femen of a ram he obferved the animal-

cules marching in flocks like fheep ;

' A tribus
'
circiter annis teftes arietis, adhuc calentes, ad

'
aedes meas deferri curaveram

;
cum igitur ma-

' teriam ex epididymibus edud:am, ope micro-
*

fcopii contemplarer, non fine ingente voluptate
* advertebam animalcula omnia, quotquot inna-
'
tabant femini mafculino, eundem natando cur-

* fum tenere, ita nimirum ut quo itinere priora
*

praenatarent, eodem pofteriora fubfequerenter,
'
adeo ut hifce animalculis quafi fit ingenitum,

*

quod oves fad:itare videmus, fcilicet ut praece-
* dentium veftigiis grex univerfus incedat.' This

obfervation, made by Leeilwenhoek in the 1713,
and which he regarded as new and fingular, is a

fufficient proof that he had never fo attentively

examined the feminal fluids of animals as to en-

able him to give exad defcriptions of them. In

the 1 7 1 3, he ^as 7 1 years of age : He had been

in the conftant pra'diice of making experiments
with the microfcope for 45 years : He continu-

ed to publiih his obfervations during 36 years :

And yet, after all this pradice, he now, for the

firfl: time, obferved a phaenomenon which is ex-

hibited in every femen, and which I have de-

fcribed, Exper. IX. in the human femen, Ex-

per. Xli. in the femen of a dog, and Exper.
XXIX. in the femen of a bitch. To explain the

moving of the animalcules of the ram in flocks,

therefore,
* Tom. 4. 23.
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therefore, it is unneceilary to fuppofe them en-

dowed with the natural inllintt: peculiar to flieep ;

Imce thofe of man, of the dog, and of the bitch,

move in the verv fime manner
;

and fmce this

motion depends upon particular circumftances,

the principal of which is, that the fluid part of

the femen fliould be on one fide, and the thick

or filamentous part on the other
;

for then the

whole moving bodies difengage themfelves from,

tlie filaments, and proceed, in the fame diredion,

into the more fluid part of the liquor.

In another letter, written the fame year, and

addreiled to Boerhaave *, he relates fome farther

obfervations concerning the femen of the ram :

He tells us, that, when the hquor was put into

feparate glalles and examined, he obferved flocks

of animalcules moving all in the fame diredion,

and other flocks returning the contrary way.

He adds :

*

Neque illud in unica epididymum
'

parte, fed et in aliis quas precideram partibus,

' obfervavi. Ad haec, in quadam paraftatarum

* refedaportione complura vidi animalcula, quae
* necdum in juftam magnitudinem adoleverant ;

« nam et corpufcula illis exiliora et caudae triplo

' breviores erant quam adultis. Ad haec, caudas

' non habebant delinentes in mucronem, quales
' tamen adultis eife paffim comperio. Praeterea,
'
in quandam paraftatarum portionem incidi, a-

*
nimalculis, quantum difcernere potui, deftitu-

•tam, tantum il!i quacdam pcrexiguae inerant
'

particulae,
* See torn. 4. p. 304.
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*

particulae, paitim longiores partlin breviores ;

*
fed altera fui extremitate craffiunculae

; iftas

'

particulas in animalcula tranfituras efle non du-
* bitabam.' From this paflage, it is apparent that

Leeuwenhoek had feen in this feminal Hquor,

what I have found in the femen of all the ani-

mals which I examined, moving bodies that differ-

ed in fize, figure, and motion ;
and thefe cir-

cumftances, it is obvious, correfpond better with

the notion of organic particles in motion, than

with that of real animals.

It appears, therefore, that Leeuwenhoek's ob-

fervations, though he draws very different con-

clufions from them, perfedly correfpond with

mine : And, though there be fome oppofition in

the fads, I am fully perfuaded, that, whoever

lliall take the trouble of repeating the experiments,

will eafily difcover the fource of thefe diffe-

rences, and find that I have related nothing but

truth. To enable the reader to decide in this

matter, I fliall add a few remarks.

We do not always fee, in the human femen,

the filaments I have mentioned : For this pur-

pofe, the liquor muft be examined the moment
it is extracted from the body ;

and even then

they do not uniformly appear. When the li-

quor is too thick, it prefents nothing but large

globules, which may be diftinguifhed with a

common lens. When examined with the mi-

crofcope they have the appearance of fmall oran-

ges ; they are very opaque, and one of them oc-

cupies



EXPERIMENTS. 209

cuples the whole field of the microfcope. The

iirft time I obferved thefe globules, I imagined
them to be foreign bodies which had fallen into

the liquor. But, after examining different drops,

I found that the whole liquor was compofed of

thefe lar":e jrlobules. I obferved one of the

largefl: and roundell of them for a long time.

At firft it was perfedly opaque : A little after,

I perceived on its furface, about half way be-

tween the centre and circumference, a beautiful

coloured luminous ring, which continued more

than half an hour, then graduaUy approached
the centre, which became clear and coloured,

while the reft of the globule remained opaque^
This light, which illuminated the centre, refem-

bled that which appears in large air- bubbles.

The globule now began to grow flat, and to

have a fmall degree of tranfparency : And, after

obferving it for three hours, I could perceive no

other change, no appearance of motion, either

internal or external. I imagined that fome change

might happen by mixing the liquor with water.

The globules were indeed changed into a tranf-

paient homogeneous fluid, which prefented no-

thing worthy of remark. I left the femen to

liquify of its own accord, and examined it at the

diltance of 6, 12, and 24 hours; but found no-

thing like life or motion. 1 relate this experi-
ment to fhow, that the ordinary phaenomena
arc not always to be expedted in feminal fluids^

thc»ugh they be apparently fimihir.

^'OL. II. O Sometimes
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Sometimes all the moving bodies have tails,

crpecially in the femen of man, and of the dog ;

their motion is not then very rapid, and appears
to be j>erformed v^ith

diffi<:ulty. If the liquor

be allowed to dry, the tails or threads are firft

deprived of motion; the anterior extremity con-

tinues to vibrate for fome time, and then all mo-

tion ceafes. Thefe bodies may be long preferved

in this ftate ; and, if a fmall drop of water be then

poured upon them, their figure changes ; they
fall dowm into feveral minute globules, which

appear to have a fmall degree of motion, fome-

times approaching each other, and fometimes

trembling, and turning round their centres.

The moving bodies in the human femen, and

in thofe of the dog and bitch, referable each o-

ther fo ftrongl'y, that it is not eafy to diftinguifh

them,efpeciaHy when examined immediately af-

ter they are taken from the body of the animal.

Thofe of the rabbit appear to be fmaller and

more adtive. But thefe differences and refem-

blances proceed more from the different ftates

of the fluids during the time of examination,

than from the nature of the fluids themielves,

which ought indeed to be different in different

fpecies of animals: For example, in the human

fluid, I have remarked large filaments, as repre-

fented in pi. III. fig. 3. &c. and I have feen the

moving bodies feparate from ihefe filaments,

from which they appeared to derive their origin.

But I could perceive nothing of this kind in the

femen
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femen of the dog. Inftead of diftind filaments,

it is generally compofed of a compaft mucilage,
in which we With difficulty perceive Tome fiila-

mentous parts ;
and yet this mucilage gives

birth to moving bodies fimilar to thofe in the

human femen.

The motion of thefe bodies continues longer

in the fluid of the dog, than in that of man^

which enables us more eafily to diftinguifh the

change of form above remarked. The moment
the fluid ifl'ues from the body of the animal, we
find moft of the animalcules pofl^ciTed of tails.

In 12, 24, or 36 hours afterwards, almoft the

whole tails difappear; we then perceive only
oval bodies moving about, and generally with

more rapidity than at firft.

The moving bodies are always below the fur-

face of the liquor. Several large tranfparent

air-bubbles commonly appear on the furface i

but they have no motion, urilefs when the li-

quor is agitated. Below the moving bodies we
often perceive others ftill more minute : Thefe

have no tails; but moft of them mOve : And, irt

general, I have remarked, that, of the number-

lefs globules in all thefe liquors, the fmalleft are

generally blacker and more obfcure than the o-

thers; and that thofe which are extremely mi-

nute and tranfparent have little or no motion.

They feem likewife to have more fpecific gravi-

ty ; for they are always funk deene'l in the

fluid.

O a C ii A A'a



CHAP. viir.

ReJleSl'ions on the preceding Experiments^

FPvOM
the foregoing experiments, it ap-

pears, that females, as well as males, have

a feminal fluid containing bodies in motion j

that thefe moving bodies are not real animals,

but only organie living particles; and that thefe

particles exifl not only in the feminal fluids of

both fexes, but in the flefh of animals, and in

the feeds of vegetables. To difcover whether

all the parts of animals and all the feeds of plants

contained moving organic particles, I made in-

fufions of th^ flefh of different animals, and of

the feeds of more than twenty different fpecies

of vegetables; and, after remaining fome da.ys in

clofe glalTes, I had the pleafure of feeing organic

moving particles in all of them. In fome they

appeared fooner, in others later. Some preferved

their motion for months, and others foon ceafed

to move. Some, at firll:, produced large moving

globules, refembling animals, which changed
their figure, fpHt, and became gradually fmaller.

Others produced only fmall globules whofe mo-

tions were extremely rapid j
and others produ-^
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ced filaments, which grew longer, feemed to ve-

getate, and then fwelled, and poured out torrents

of moving globules. But it is needlefs to give

a detail of my experiments on the infafions of

plants, efpecially fince Mr Needham has publiih-

cd his excellent and numerous obfervations on

this fubjedt. To this able naturalift I have read

over the preceding treatife
;

I have often rea-

foned with him on the refemblance between the

moving bodies in infulions of the feeds of vege-

tables, and thofe in the feminal fluids of male

and female animals. He thought my views well

founded, and of fufficient importance to merit a

farther difcufhon. He, therefore, began to

make experiments on the different parts of vege-
tables

;
and 1 acknowledge, that he has brought

the ideas I communicated to greater perfedion
than I could have done. Of this 1 could give

many examples : But I fhall confine myfelf to

one, becaufe I formerly pointed out the fad: in

queftion, which he defcribes in the following
manner.

To afcertain whether the moving bodies which

appear in infulions of flelli were real animals,

or only, as 1 had imagined, organic moving par-

ticles, Mr Needham thought that an examination

of the jelly of roaftcd meat would determine the

queftion ; becaufe, if they v.cre animals, the fire

would deftroy them, and, if not, they would
ftill be perceptible, in the fame manner as w'hcn

the flefli was raw. Having, for this purpofe, ta-

O 3 ken
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ken the jellies of veal and of other kinds of roaftr

ed meat, he put them in glaffes filled with water,
and carefully corked the bottles. After fome days

infufion, he found in the whole of the liquors

Jin immenfe number of moving bodies. He
fhowed me feveral of thefe infufions, and, among
others, that of the veal jelly, which contained

moving bodies very fimilar to thofe in the femen
of man, the dog, and the bitch, after they had

loft their tails or threads. Though they changed
their forms, their motions were fo fimilar to

thofe of animals fvvimming, that, whoever faw

them for the firft time, or had been ignorant of
what has been formerly remarked concerning

them, would certainly have conceived them to

be real animals. I fhall only add, that Mr Need-
ham has eftablifhed, by numberlefs experiments,
the exiilence of moving organic particles in all

the parts of vegetables, which confirms what I

have alledged, and extends my theory concern-

ing the compofincn and reprodudion of orga-
nized beings.

It is apparent, then, that all animals, whether

male or female, and every fpecies of vegetable,
are compofed of living organic particles. Thefe

organic particles abound moftin the feminalfluids

of animals, and in the feeds of vegetables. Re-

produdion is effeded by the union of thefe or-

ganic particles, which are detached from all

parts of the animal or vegetable body, and are

always fimilar to the particular fpecies to which

they
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they belong ;
for their union could not be ac-

compliihed but by the intervention of an inter-

nal mould, which is the efficient caufe of the

figure of the animal or vegetable, and in which

the eflence, the unity, and the continuation of

the fpecles confifts, and will invariably continue

till the end of time.

But, before drawing general conclufions from

the fyftem I have eflabliihed, fome objections

muft be removed, w^hich will contribute ftill

farther to illuftrate the fubjed:.

It will be demanded of me, v^hy I deny thefe

moving bodies to be animals, after they have

uniformly been recognized as fuch by every man
who has examined them ? It may likewife be

afked, How is it poffible to conceive the nature

of living organic particles, unlefs we allow them

•to be real animals ? And to fuppofe an animal

to be compofed of lefTer animals, is nearly the

fame idea, as when we fay that an organized

body is compofed of organic living particles.

To thefe queftions I fhall endeavour to give fa-

tisfa<flory anfwers.

It is true, that almofi: all obfervers agree in

regarding the moving bodies in the femlnal fluid

as real animals. But it is equally certain, both

from my experiments, and ihofc of Mr Need-

ham upon the fcmcn of the calmar, that thefe

moving bodies are beings more fimplc, and lefs

organized than animals.

The
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The word animal, in Its common acceptation,

reprefents a general idea, compofed of particular

ideas which we derive from particular animals.

All general ideas include many different ideas,

which mere or lefs approach or recede from one

another
; and, of courfe, no general idea can

be precife or exad:. The general idea we have

formed of an animal, may be derived from the

particular idea of a dog, of a horfe, and of other

animals, from the power of volition, which en-

ables them to a6: according to their inclination,

and from the circumftances of their being com-

pofed of fleih and blood, from their faculty of

choofnig and of taking nouriihment, from their

fenfes, from the dillindion of fexes, and from

their power of reproducing. The general idea,

therefore, expreffed by the word animal^ includes

a number of particular ideas, not one of which

conftitutes the effence of the general idea : For

there are animals which have no intelligence,

no will, no progrefTive motion, no flefli or blood,

and appear to be only a mafs of congealed mu-

cilage : There are others which cannot feek for

(heir food, and only receive it from the element

in which they exift
;

others have no fenfes, not

even that of feeling, at leafl in a perceptible de-

gree. Some have no fexes, or have both in

one individual. There remains nothing, there-

fore, in the properties of an animal, but the

power of reprodudlon, which is common to

both the vegetable and animal. It is from the

whole
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whole taken together that a general idea muft be

formed ; and, as this whole is compofed of dif-

ferent parts, there muft of necefTuy be degrees
or intervals between thefe parts. An infedt, in

this fenfe, is lels an animal than a dog, an oyfter

than an infed:, and a fea-ncttle, or a frefh water

polypus, than an oyfter : And, as Nature proceeds

by infenfible degrees, we fhould find beings par-

taking of ftill leis animation than a fea-nettle or

a polypus. Our general ideas are only artificial

methods of collecting a number of objects un-

der one point of view
; and they have, like

other artificial methods, the defe<^ of not being

able to comprehend the whole/ They are in

dired oppofition to the procedure of Nature,

which is viniform, infenfible, and always parti-

cular. It is to grafp a number of particular

ideas under one word, of which w^e have no

clearer notion than that word conveys ; becaufe,

when the word is once received, we imagine it

to be a line drawn between the different pio-
dudlions of nature

;
that every thing above this

line is an animal^ and every thing below it a 've-

getable^ which is another word equally general,

and employed as a line of reparation between

organized bodies and brute matter. But, as has

already been remarked, ihcle lines of feparation

have no exiftencc in nature. There are bodies

which are neither animals, vegetables, nor mi-

nerals ; and every attempt to arrange them un-
der either of thcfc dalles muft be ineflcdual.

For
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For example, Mr Trembly, when he firfl: exa-

mined the frefh water polypus, fpent much
time before he could determine whether it was
an animal or a vegetable. The reafon is plain ;

this polypus is perhaps neither the one nor the

other; and all that can be faid is, that it has

moft refemblance to an animal: And, as we are

inclined to think, that every organized being is

either an animal or a plant, we believe not theex-

iftence of any organized body, unlefs it falls un-
der fome of thefe general denominations, al-

though there muft be, and in fad: there are,

many beings which belong neither to the one
nor the other. The moving bodies found in

the feminal fluids, and in infufions of the flefh

of animals, as well as in thofe of all parts of ve-

getables, are of this fpecies : We can neither
rank them under animals nor vegetables; and
no man in his fenfes will ever maintain them to
be minerals.

We may, therefore, pronounce, without hefi-

tation, that the great divifion of natural pro-
dudlions into animals^ 'vegetables^ and minerals^

comprehends not all material beings ; fmce be-

ings exift which can be included in none of
thefe clalTes. Nature pafles, by imperceptible

fteps, from the animal to the vegetable; but,

from the vegetable to the mineral, the paflage is

fudden, and the interval great. Here the law
of imperceptible degrees fuffers a violation. This

circumftance made me fufped, that, by exami-

ning
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ning Nature more clofely, we fhoiild find inter-

mediate organized beings, which, without ha-

ving the faculty of reprodudion, like animals

and vegetables, would ftill enjoy a fpecies of

life and motion ; beings which, without having

the properties either of animals or vegetables,

might enter into the conftitution of both; and,

laftly, beings which would confift of the firft

alTemblages of the organic particles mentioned

in the preceding chapters.

Eggs conftitute the firft clafs of this fpecies of

beinjis. Thofe of hens and other female birds

are attached to a common pedicle, and derive

their nourifhment and growth from the body
cf the animal. But, when attached to the ova-

rium, they are not properly eggs ; they are only

yellow globes, which feparate from the ova-

rium as foon as they acquire a certain magnitude:
Such is their internal organization, however,

that they abforb nourifhment from the lymph
contained in the uterus, and convert it into the

white, membranes, and fhell. Thus the egg pof-

feflesa fpecies of life and organization. It grows
and aflumes a form by its own peculiar powers :

]t neither lives like an animal, nor vegetates like

a plant, nor enjoys the faculty of reprodudion.
The egg, therefore, is a diftind: being, which

can neither be ranked with the animal nor mi-

neral kingdoms. If it be alledged that the egg
is only an animal produdion dcftined for the

nourifhment of the chick, and ought to be re-

garded
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garded as a part of the hen
;

I reply, that

eggs, whether impregnated or not, are always

organized in the fame manner
; that impregna-

tion changesonly apart which is almoftinvifible;

that it grows, and acquires a uniform figure and

ftrudure, both externally and internally, inde-

pendent of impregnation; and, confequently,
it ought to be confidered as a feparate and di-

ftindl being.

This will be ftill more apparent, if we attend

to the growth and formation of the eggs of

fifhes. When the female depofits them in the

"Water, they are properly but the rudiments of

eggs, which, being lately feparated from the

body of the animal, attrad and aifimilate thofe

particles that are fitted for their nourilhment;
and thus increafe in fize by mere abforption.

In the fame manner as the egg of the hen ac-

quires its white and membranes while floating

in the uterus, the eggs of fifhes acquire their

white and membranes in the water; and,

whether they are fecundated by the male's

fheddinghis milt upon them, or they remain un-

impregnated, they ftill arrive at full perfed;ion.

It is plain, therefore, that eggs in general ought
to be regarded as organized bodies, and as form-

ing a diftind: genus from animals and vegetables.
The organized bodies found in the femen of

all animals, and which, like thofe in the milt of
the calmar, are natural machines, and not ani-

mals, form a fecond fpccies of the fame genus.

They
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They are properly the firft aflemblages of thofe

organic particles fo often mentioned
; and, per-

haps, they are the conftituent particles of all a-

nimated bodies. They appear in the femen of

every animal, becaufe the femen is only the re-

fidue of the organic particles which the ani-

mal takes in with its food. The particles, as

formerly remarked, aflimilated from the food,

are thofe w^hich are moft organized, and moft

analogous to the animal itfelf; It is of thefe

particles that the femen confifts
; and, of courfe,

we ought not to be furprifed to find organized

bodies in that fluid.

To be fatisfied that thefe organized bodies are

not real animals, we have only to reflect upon
the preceding experiments. The moving bo-

dies in the femen have been confidered as real

animals, becaufe they have a progreffive motion,

and fomething fimilar to tails. But, after attend-

ing, on the one hand, to the nature of this mo-

tion, which is fuddenly finifhed, and never again

commences, and, on the other, to the nature of

the tails, which are only threads adhering to the

moving body, we will begin to hefitate ;
for an

animal goes fometimesflow, and fometimes faft;

and it fometimes flops, and repofes, without

moving at all. Thefe moving bodies, on the

contrary, go always in the fame diredion at the

fame time ;
I never faw them flop and again

begin to move ; and, if they once Hop, (it is for

ever. I demand, if this continued motion, with-

out
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out any repofe, is common to animals ;
and if,

from this circumftance, we ought not to doubt

concerning the real animation of thefe moving
bodies ? An animal fhould always have a uni-

form figure, as well as diftin<3: members : But

thefe moving bodies change their figure every
moment ; they have no diftind: members ; and

there tails are only adventitious matter, and no

part of the individual. How, then, can they be

efteemed real animals ? In feminal liquors, we
fee filaments which ftretch out, and feem to ve-

getate ;
then they fwell and produce moving bo-

dies. Thefe filaments are, perhaps, of a vege-
table nature ;

but the moving bodies which pi oceed

from them cannot be animals
;

for we have no

example of vegetables giving birth to animals.

Moving bodies are found in all animal and ve-

getable fubftances promiicuoufly. They are not

the produce of generation. They have no uni-

formity of fpecies. They cannot, therefore, be

either animals or vegetables. As they are to be

met with in every part of animals and of ve-

getables, but are moft abundant in their feeds, is

it not natural to regard them as the organic living

particles of which animals and vegetables are

compofed, as particles v^hich, being endowed

with motion, and a fpecies of life, ought to

produce, by their union, moving and living

beings, and, in this manner, form animals and

vegetables ?

But,
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But, to remove every doubt upon this fubjed:,

let us attend to the obfervations of others. Can

the adtive machines difcovered by Mr Needham
in the milt of the calmar be regarded as animals ?

Can we believe that eggs, which are adtive ma-
chines of another fpecies, are alfo animals ? If

we examine Leeuwenhoek's reprefentations of

the moving bodies found in many different fub-

ftances, will we not be fatisfied, at the firft in-

fpecStion, that they are not animals, fmce none

of them have any members, but are uniformly
either round or oval ? If we attend to what this

famous obferver has remarked concerning the

motion of thefe pretended animals, we muft be

convinced that he was wrong in regarding them

as real animals, and we will be more and more

confirmed in the opinion, that they are only

organic moving particles. We (hall give fome

examples. Leeuwenhoek *
gires the figure of

the moving bodies in the feminal fluid of a male

frog. This figure reprefents nothing but a thin,

long body, pointed at one of the extremities*

Let us attend to what he fays concerning it :

* Uno tempore caput (that is, the largeft ex-
*

tremity of the moving body) crafFius mihi
*

apparebat alio
; plerumque agnofcebam ani-

* malculum baud ulterius quam a capite ad
' medium corpus, ob caudae tenuitatem, et cum
' idem animalculum paulo vehementius move-
*
retur (quod tamcn tardc ficbat) quafi volumine

*

quodam
• Tom. I. p. 51.
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'

quodam circa caput ferebatur. Corpus fere
*
carebat motu, cauda tamen in tres quatuorve

*
flexus volvebatur.' Here we have the change

of figure that I had obferved, the mucilage
from which the moving bodies with difficulty

difengage themfelves, the flownefs of their mo-

tion before they efcape from the mucilage, and,

laftly, a part of the pretended animal in mo-

tion while the other is dead
; for, a little after-

wards, he obfcrves,
' movcbant pofteriorem fo-

' lum partem, quae ultima morti vicinia effe

'

judicabam,' AH this is repugnant to the na-

ture of an animal, but exaQly correfponds with

my experiments, except that I never faw the

tail move, but in confequence of an agitation of

the body. Speaking of the feminal fluid of the

cod, he fays *,
' Non e(l putandum omnia ani-

* malcula in lemine afelli contenta uno eodem-
'

que tempore vivere, fed ilia potius tantum vi-
'
vere quae e^itui feu partui viciniora funt, quae

*
et copiofiori humido innatant prae reliquis vita

'

carentibus, adhuc in crafla materia, quam hu-
* mor eorum efficit, jacentibus.' If thefe are

animals, why were they not all alive ? Why
did thofe only live which were in the moft fluid

part ofthe liquor ? Leeuwenhock did not obferve,

that the thick part, inftead of being a humour

produced by the animalcules, is a mucilage,
which gives birth to them. If he had diluted

the mucilage with water, he would at once have

given
* P. 3 2-
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giveii life and motion to tlie whole. The mu-

cilage itfelf is often nothing elfe than a ma(s of

thofe bodies, which begin to move as foon as

they can difengage themfelves ; and, of courfe,

this thick matter or mucilage, inftead of being

a humour produced by the animalcules, is only

a congeries of the animals themfelves, or rather,

as formerly remarked, the matter of which they

are formed. Speaking of the femen of the

cock, Leeuwenhoek, in his letter to Grew, fays *,

Contemplando materiam (feminalem) animad-

verti ibidem tantam abundantiam viventium

animalium, ut ea ftuperem ;
forma feu externa

figura fua noftrates anguillas fluviatiles refere-

bant, vehementiffima agitatione movebantur
;

quibus tamen fubftrati videbantur multi et ad-

modum exiles globuli, item multae plan-ova-
les figurae, quibus etiam vita pofTet attribui,

et quidem propter earumdem commotiones ;

fed exiftimabam omnes hafce commotiones et

agitationes provenire ab animalculis, ficque
etiam res fe habebat

;
attamen ego non opi-

nione folum, fed etiam ad veritatem mihi per-

fuadeo has particulas, planam et ovalem figu-

ram habentes, effe quaedam animalcula inter

fe ordine fuo difpofita et mixta, vitaque adhuc

carentia.' Here we have animalcules, in the

fame feminal fluid, of different forms; and I am
convinced, from my own experiments, that, if

Leeuwenhoek had obferved thofe oval bodies

Vor,. IL V witli

«
^"^S^ 5-
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with attention, he would have perceived that

they moved with their own proper force, and,

confequently, that they were as much aUve as

the others. This change of figure, it is true,

exadly correfponds with what I had obferved :

But it does not indicate a uniform fpecies of a-

nimals
; for, in the prefent example, if the bo-

dies having the figure of a ferpent were genuine

fpermatic animalcules, each ofwhich was deftined

to become a cock, and therefore implies a uni-

form and invariable organization, what was the

end and deftination of thofe of an oval figure ?

He, indeed, afterwards remarks, that thefe oval

bodies might he the fame with the ferpentine,

if we fuppofe them rolled up in a fpiral manner.

But ftill, how is it poflible to conceive that an

animal, with its body in this reftrained pofture,

ftiould be able to move without extending itfelf ?

I, therefore, maintain, that thefe oval bodies

were only the organic particles feparated from

their threads or tails, and that the ferpentine

bodies were the fame particles, which had not

yet been deprived of thefe appendages, as I have

often remarked in other feminal fluids.

Befideij, I^eeuwenhoek, \yho believed all thefe

ynoving bodies to be real animajs, who eftablifh-

ed a fyftem upon that foundation, and who af-

firmed that fpermatic animalcules were tranf-

formed into men and other animals, now fufpec-

ted them to be only natural machines, or moving

organic particles. He never entertained a doubt,

but



THE EXPERIMENTS. 227

but that thefe animalcules contained the laree

animal in miniature. He remarks *,
'

Progene-
ratio animalis ex animalcule in feminibus maf-

culinis omni exceptione major eft
; nam, etiamfl

in animalculo ex femine malculo, unde ortum

eft, figuram animalis confpicere nequeamus,
attamen fatis fuperque certi eiTe poflumus

figuram animalis ex qua animal ortum eft,

in animalculo, quod in femine mafculo re-

peritur, conclufam jacere five efle : Et quan-
quam mihi laepius, confpedis animalculis in

femine mafculo animalis, imaginatus fuerim

me pofle dicere, en ibi caput, en ibi humeros,
en ibi femora

; attamen cum ne minima qui-
dem certitudine de iis judicium ferre potue-

rim, hucufque certi quid ftatuere fuperfedeo,
donee tale animal, cujus femina mafcula tarn

magna erunt, ut in iis figuram creaturae ex

qua provcnit agnofcere queam, invenire fe-

cunda nobis concedat fortuna.' This oppor-

tunity, fo much defired by Leeuwenhoek, hap-
pily occurred to Mr Needham. The fpermatic
animals of the calmar are three or four lines in

length, and are vifible without the affiftance of

the microlcope. Their whole parts and organi-
zation are eafily perceived. But they are by
no means fmall calmars, as Leeuwenhoek imagi-
ned. They are not even animated, though

they have motion, but are only machines, which

P 2 ought

Pag. 67.
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ought to be regarded as 'the firft union of the

organic particles.

Though Leeuwenhoek had not this opportu-

nity of undeceiving himfelf, he had, however,

obferved other appearances which ought to have

produced this effect. He had remarked, for ex-

ample, that the fpermatic animals of the dog
^

often changed their figure, efpecially when the

fluid was nearly evaporated ; that, when dead,

they had an opening in the head, which did not

appear when they were alive
; and that the head

\yas full and round, during the life of the pre-
tended animal, and flat and funk after its death :

Thefe circumflances fliould have led him to he-

fitate concernine: the real animation of thefe

bodies, and to think that the phaenomena cor-

refponded more with a machine which emptied

itfelf, like that of the calmar, than with the pro-

perties of an animal.

I have faid that the motion of thefe moving
bodies, thefe organic particles, is not fimilar to

the motion of animals, and that there is no in-

tervals in their movements. Leeuwenhoek, in

torn. I. p. 1 68. makes precifely the fame remark ;

*

Qootiefcunque,' fays he,
* animalcula in fe-

' mine mafculo animalium fuerim contemplatus,
*

attamen ilia fe unquam ad quietem contulifle,
* me nonquam vidilTe, mihi dicendum efl, fi

* modo fat fiuidae fupereflet materiae in qua {e[e
' commode movere poterant ; at eadem in con-

'

tiauo
* See torn. i. p. i6o.
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* tinuo manent motii, et, tempore quo ipfis morl-
* endum appropinquante, niotus magis magifque
'

deficit, ufqucdum nullus prorfiis motus in illis

'

agiiofccndiis lit.' It is difficult to conceive,

that animals fhould exift, which, from the mo-

ment of their birth to their diflblution, ihould

continue to move rapidly, without the fmalleft

interval of repofe ;
or to imagine that the fper-

matic animals of the dog, which Leeuwenhoek

perceived to be as adive on the feventh day as

the moment they proceeded from the body of

the dog, fhould be able, during all this time, to

move with a celerity which no animal on earth

could perfift in for a fmgle hour, efpecially when
the rcfiftence arifmg from the denfity and tena-

city of the fluid is taken into confideration. This

fpecies of continued motion, on the contrary,

has an exad: correfpondence to the nature of the

organic particles, which, like artificial machines,

produce their elFeds by a continued operation,

and ftop immediately afterwards.

In the numerous experiments made by Leeu-

wenhoek, he doubtlefs obferved Ipermatic animals

without tarls. He even mentions them in fome

places, and endeavours to explain the phaeno-
menon. For exampJe, fpeaking of the femen

of the cod, he fays *,
' Ubi vero ad ladlium ac-

* cedcrcm obfcrvationem, in iis partibus quas a-
* nimalcula cflb cenl'cbam, ncquc vitam neque

P %
* Caudam

* Tom 2. p. i^o.
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* caudam dlgnofcere potui j cujus rei rationeni
'
elTe exiftimabam, quod quamdiu animalcula

' natando loca fua perrecte mutare non poflunt,
'

tamdiu etiam cauda concinne circa corpus ma-
'
neat ordinata, quodque ideo fmgula animalcula

*

rotungum repraefentent corpufculum.' It would

have been more fimple, and more agreeable to

truth, to have faid, that the fpermatic animals of

this lifh fometimes have tails, and fometimes

have none, than to fuppofe that the tails wexQ
£0 exadly wound round their bodies as to give
them a fpherical figure. One would be apt to

think, that Leeuwenhoek had never fixed his

eyes upon, or defcribed any moving particles but

thofe which had tails
;
he has given figures of

none that wanted tails, becaufe, though they mo-

ved, he did not regard them as animals. This is

the reafon why all Leeuwenhoek's figures of

fpermatic animals are very fimilar, and all drawn

with tails. When they appeared in any other

form, he thought they were imperfed:, or rather

that they were dead. Bcfides, it is apparent from

my experiments, that, inftead of unfolding their

taik, wherever they are placed in circumltances

proper for fwimming, as Leeuwenhoek infifts,

thefe pretended animals gradually lofe their tails,

in proportion to the rapidity of their motions,

till, at laft, thefe tails, which are bodies foreign
to the animalcules, or threads which they drag
after them, totally difappear.

Leeuwenhoek,
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Leeuwenhoek, fpeaking of the fpermatic ani-

mals of man *, fays :

'

Aliquando etiam ani-

* madvcrti inter animalcula paiticulas quafdam
* minores etfubrotundas ;

cum vero fe ea aliquo-
'
ties eo modo oculis meis exliibuerint, ut mihi

*

imaginarer eas exiguis inftrudas elTe caudis^
*

cogitare coepi annon hae forte particulae fo-

* rent animalcula recens nata
;
certum enim mihi

*
eft ea etiam animalcula per generationem pro-

*

venire, vel ex mole minufcula ad adultam pro-
*
cedere quantitatem : Et quis kit annon ea

'

animalcula, ubi moriuntur, aliorum animalcu-
* lorum nutritioni atque augmini inferviant !' It

appears from this paliage, that Leeuwenhoek had

feen, in the human femen, animalcules without

tails ;
and that he is obliged to fuppofe them to

be recently produced, which is diredly the re-

verfe of what 1 have obferved ;
for the moving

bodies are never larger than when they feparate

from the filaments, which is the period when their

motion begins : But, as foon as they are fully dif-^

engaged from the mucilage, they become fmaller,

and continue to diminifli till their motion entire-

ly ceafes. With regard to the g«rneration of thefe

animals, which Leeuwenhoek imagines to be cer-

tain, no vellige of copulation has been difcerned

by the moft acute obfervers* It is purely a ran-

dom aflertion, as may be eafily proved from his

own experiments. He remarks, for example,
with

* Tom. 3. p. 93.
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with great propriety, that the milt of the cod *

is gradually filled with feminal liquor ; and that,

after the fifli has fpent this liquor, the milt dries,

and leaves only a flaccid membrane, entirely
deilitute of every kind of fluid.

* Eo tempore,'

fays he,
*

quo afellos major la<3:esfuosemifit, rugae
'

illae, feu tortiles ladium partes, ufque adeo con-
*

trahuntur, ut nihil praeterpelliculas feu membra-
*
nas efl^e videantur.' How fhould this dry mem-

brane, which contains neither feminal liquor nor

animalcules, produce animalcules of the fame fpe-

cies next feafDn ? If they were produced by a re-

gular generation, fuch a long interruption could

not take place, which, in moft filhes, continues

a whole year. To remove this difficulty, he af-

terwards remarks :

'
NeceflTario ftatuendum erit,

* ut afellus major femen fuum emiferit, in ladi-
* bus etiamnum muitum materiae feminalis gig-
* nendis animalcuiis aptae remanfiile, ex qua ma-
'
teria plura oportet provenire animalcula femi-

'
nalla quam anno proximeelapfoemifrafuerant.'

This fuppofition, that part of the feminal liquor

remains in the milt for rhe produdion of Iper-

matic animals the following year, is perfedly

gratuitous,
and contrary to obfervation ;

for the

milt, during this interval, is nothing but a thin

dry membrane. But how will he explain a

phaenomenon that takes place in fome fifhes, and

particularly
in the calmar, whofe feminal liquors

are not only renewed every year, but even the

membranes
* Tom. 3. p. 98.
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membranes which contain them ? Here neither

the milt nor the leminal Hquor are prelerved till

the fucceeding year; and, of courfe, their regular

reprodudlion cannot be afcribed to generation.

It is, therefore, apparent, that thefe pretended

fpermatic animals are not multiplied, like other

animals, by generation ;
and this circumftance

alone would entitle us to conclude, that the mo-

ving particles in the feminal fluid are not real

animals. Lceuwenhoek, though he tells us, in

the paflage above cjuoted, that the fpermatic a-

nimals are certainly propagated by generation,

acknowledges, however, in another place *,vthat

the manner in which thefe fpermatic animals are

produced, is exceedingly obfcure, and that he

leaves to others the farther elucidation of this

fubjed.
* Pcrfuadebam mihi,' fays he, fpeaking

of the fpermatic animals of the dormoufe,
*
haecce

animalcula ovibus prognafci, quia divcrfa in

orbem jacentia et in femet convoluta videbam
;

fed unde, quaefo, primam illorum originem de-

rivabimus ! an animo noibo concipiem.us lio-

rum animalculorum femen jam procreatum
efle in ipfa generatione, hocque lemen tam diu

in tefticulis hominum haerere, ulquedum ad

annum aetatis decinmm-quartum vel decimum-

quintum aut fextum pervcnerint, eadcmque
animalcula tum demum vita donari, vcl in

juftam ftaturam cxcrcvilTe, illoque temporis

articulo generandi maturitatem adcHe! fed hacc
*

lampada
* Tom. I. p. 26-
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'

lampada allis trado.' It is, perfiaps, unnecef*

fary to make many remarks on what Leeuwen-

hoek has here advanced. He faw, in the femen

of the dormoufe, fpermatic animals which were

round and without tails ; m Jemet convoluta^

fays he, becaufe he always fuppofes that they

ought to have tails. He was formerly certain

that thefe animals were propagated by genera-*

tion : Here he feems to be convinced of the re-

verfe. But, when he learned, that the vine--

fretters (pitcerons) were propagated without co-

pulation *, he laid hold of this idea, in order to

explain the generation of fpermatic animals.

Quemadmodum,' fays he,
'
animalcula haec

quae pediculorum antea nomine defignavimus

(the pucerons) dum adhuc in utero materno

latent, jam praedita funt materia feminali ex

qua ejuldem generis proditura funt animalcula,

pari ratione cogitare licet animalcula in femi-

nibus mafculinis ex animalium tefliculis non

migrare, feu ejici, quin poll fe relinquant mi-

nuta animalcula, aut faltem materiam femina-

lem ex qua iterum alia ejufdem generis ani-^

malcula proventura funt, idque abfque coitu,

eadem ratione qua fupradida animalcula ge-
nerari obiervavimus.' This fuppofition is net

more fatisfactory than the preceding ; for, by
thus comparing the generation of fpermatic a-

nimalcules with that of the vine-fretter, we dif-

cover not the reafon why they are never feen in

the

* See torn. 2. p. 499. et torn. 3. p. 271.
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the human femen till the age of 14 or 15; nor

do we learn whence they proceed, or how they

are yearly renewed in fiflies, &c. Notwith-

ftanding all the efibrts of Leeuwenhoek to efta-

blifh the generation of fpermatic animals, he

leaves the fubjedt in the greateft obfcurity, where

it probably would have for ever remained, if

we had not dikovered, by the preceding expe-

riments, that they are not animals, but organic

moving particles, contained originally in the

food, and found in vaft numbers in the feminal

liquors of animals, which are the mod pure and

moft organic extrads derived from the food.

Leeuwenhoek acknowledges, that he did not

always find animalcules in the male femen
;
for

example, in that of the cock, which he ofcen

examined, he never but once faw the eel-like

^animalcules : And, fome years after, he could

not difcover thefe eels *, but found animalcules

with a large head and a tail, which his drawer

eould not perceive. He likewlfe remarks, that,

during one feafon, he could not difcover living-

animals in the feminal fluid of the cod*!** All

thefe difappointments proceeded frOm this cir-

cumftancc, that, though he faw moving glo-

bules, he was unwilling to acknowledge them to

be animals, unlefs they had tails, though it is in

the form of globules that they moll generally

appear, cither in feminal fluids, or in infufions

of

• See torn. 3. p. 370. ^

f Tom. 3. p. 306.
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of animal and vegetable fubflances. In the

fame place, he remarks, that,though he he had of-

ten diftindly feen the fpermatic animals of the

cod, he was never able to make his drawer per-
ceive them: ' Non folum,' fays he,

'

ol? eximi-
am eorum exilitatem, fed etiam quod eorum

corpora adeo effent fragilia, ut corpufcula paf-
fim dirumperenter ; unde fadum fuit ut non-
nifi raro, nee fmeattentiffima obfervatione, ani-

madverterem particulas planas atque ovorum
in morem longas, in quibus ex parte caudas

dignofcere licebat; particulas has oviformes ex-

iftimavi animalcula effe dirupta, quod particu-
iae hae diruptae quadruple fere viderentur

majores corporibus animalculorum vivorum.'

When an animal, whatever be its fpecies, dies, it

does not fuddenly change its form; from being

long like a thread, it doesnot become round like a

bullet
;
neither does it become four times as

large after as before death. Not a fmgle arti-

cle of what is advanced by Leeuwenhoejc, in

this paffage, has the fmalleft correfpondence to

the nature of an animal
; but, on the contrary,

the whole -agrees with a fpecies of machines

which, like thofe of the calmar, burft and empty
themfelves, after having performed their func-

tions. To purfue this obfervation a little fur-

ther: He tells us, that he has feen the fpermatic
animals of the cod under dilFerent forms,

* Mul-
*
ta apparebant animalcula iphaeram pellucidam

*

repraefentantia/ and of different fizes,
' Haec

'
animalcu]<^
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* animalcula mmori videbantur mole, quam ubi
' eadem antehac in tubo vitreo rotundo cxami-
' naveram.' This is an evident proof, that there

is nothing like a uniform and invariable fpecies

in thefe animalcules, and confequently, that they
are not animals, but only organic moving par-

ticles, which, by their different combinations,

afl'ume various figures and fizes. Of thefe or-

ganic particles, vaft numbers appear in the ex-

trad: and in the rcfidue of our food. The mat-

ter which adheres to the teeth, and which, in

healthy perfons, has the fame fmell with the fe-

minal fluid, is only a refidue of our food. In it

we accordingly find a great quantity of thefe

pretended animals, fome of which have tails,

and rcfemble thofe of the feminal fluid. Mr
Baker has given figures of four fpecies of them,
which are all a kind of cylinders, ovals, or glo-

bules, fome of them having tails, and others not.

But, after the Ifridleft examination, I am per-

fuaded, that none of them are real animals, and

that they are only, like thofe in the femen, the

organic living particles of the food appearing
under different forms. Leeuwenhoek, who
knew not how to account for thefe pretended
animals in the matter adhering to the teeth, fup-

pofes them to proceed from certain fpecies of

food, as chccfe, in which they previoully exift-

ed ; but they are found among the teeth of e-

very pcrfon, whatever kind of food be eaten;

and, belides, they have no refemblance to mites,

or
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or other animalcules which appear in corrupted
cheefe. In another place, he tells us that thefe

teeth-animals proceed from the ciftern-water

which we drink, becaufe he obferved fimilar a-

nimals in rain-water, efpecially when it had ftag-

nated upon leaden roofs. But, when we give

the hiftory of microfcopic animals, we fhall de-

monftrate, that mofl of thofe found in rain-water

are only organic moving particles, which divide,

unite, change their fize and figure, and, in a

woid, which can be made to move or to reft, to

live or die, as often as we pleafe.

Moft feminal fluids fpontaneoufly dilute, or

become more liquid, when expofed to the air or

to a certain degree of cold, than when they ifTue

from the body. But they thicken upon the ap-

plication of a moderate degree of heat. I expo-
fed fome of thefe fluids to a degree of cold equal
to that of water juft beginning to freeze ; but the

pretended animalcules fuffered not the leaft in-

jury from it. They moved with equal adivity,

and during the fame length of time, as thofe to

which no cold had been applied. But thofe which

were expofed to a fmall degree of heat, fooa

ceafed to move, becaufe the liquor thickened.

If thefe moving bodies were animals, they dif-

fered in their nature andconftitution from all 0-

thers, to which a moderate degree of heat com-
municates force and motion, and upon whofe
bodies cold has the very oppofite effeds.

Before
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Before leaving this fubjed, upon which I

have, perhaps, dwelt too long, I muft ftill add

another remark, which may lead to fome ule-

ful conclufions. Thefe pretended fpermatic

animals, which are nothing but the organic

living particles of food, exift, not only in

the feminal fluids of both fexes, and in the

remnants of food that adhere to the teeth, but

likewife in the chyle and in the excrements.

Leeuwenhoek, having met with them in the ex-

crements of frogs, and of other animals which

he difleded, was at firil greatly furprifed ; and,

not being able to conjecture from whence ani-

mals could proceed fo fmiilar to thofe in the fe-

minal liquor he had juft been examining, he

accufes his own want of dexterity, and fuppofes,

that, in diffeding the animal, he had inadver-

tently opened the feminal veffels, and that the

femen had in this manner been mixed with the

faeces. But, having afterwards obferved the

fame phaenomenon in the faeces of other ani-

mals, and even in his own, he was then totally

nonplufled. It is worthy of remark, that

Leeuwenhoek never found animalcules in his

own faeces, but when they were liquid. When-
ever his ftomach was out of order, and his belly

was loofe, the animalcules appeared ; but, when

his food was properly concodted, and his faeces

were hard, not a fmgle animalcule was to be

found, although he diluted the faeces with wa-

^er. Thefe fads fccm pcrfcdly to coincide

with
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with what we formerly advanced ; for, when
the ftomach and inteftines properly perform
their furtd:ions, the faeces are only the grofs

dregs of the aliment, and all the nourifhing and

organic particles are abforbed by the ladleal vef-

fels: In this cafe we cannot exped: to find or-

ganic particles in the faeces, w^iich are folely

compofed of the uielefs and inert part of our

food. But, when the ftomach and inteftines,

from any indifpofition, allow the food to pafs

without being properly digefted, then the orga7
nic particles mix with the faeces; and, when
examined with the microfcope, we difcover

them in the form of living organic bodies. Hence

we may conclude, that people who are troubled

with loofenefs Ihould have lefs feminal liquor,

and be lefs fitted for the purpofes of generation,

than thofe of a contrary habit of body.
I have all along fuppofed that the female fur-

nifties a fluid equally neceflary to generation as

that of the male. In the firft chapter, I endea-

voured to prove, that every organized body con-

tains living organic particles; and, in Chap. II.

and III. that nutrition and rcproduciion are ef-

fetls of the fiime caufe ; that nutrition is per-

formed by abforption, or an intimate penetration

of organic particles through all parts of the

body ;
and that reprcdudtion is effedied by the

fuperplus of thefe fame organic particles, col-

ledied from every part of the body, and depofi-

ted in refervoirs deftined for that purpofe. In

Chap,
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Chap. IV. I have fliown how this theory apphes
to the generation of man, and other animals

which have different Texes. Females being or-

ganized bodies, as well as males, they muft alfo

have fome reiervolrs for the reception of the

furplus of organic particles returned from all

parts of their bodies. This furplus, as it is ex-

tracted from every part of the body, muft ap-

pear in the form of a fluid
; and it is this fluid

to which I have given the appellation of the Fe-

male femen.

This fluid is not inert, as Arlfl:otle pretends,
bui prolific, and equally eflential to generation
as the femen of the male. It contains particles

diftindive of the female fex, as that of the other

fex contains particles proper for the confl;itutioii

of male organs ;
and both of them contain all

the other organic particles which may be re-

garded as common to the two fexes : And hence,
from a mixture of the two, the fon may refem-

ble his mother, and the daughter her father.

Hippocrates maintains, that the femen confiits

of two fluids, one fl:rong, which produces males,
and the other weak, which produces females.

But, as the feminal fluid is extracted from every

part of the body, it is impofllble to conceive h"Dw

the body of a female fliould produce particles

proper for the formation of male organs.
This liquor mufl enter, by fome way or other,

into the uterus of viviparous animals ; and, in

oviparous animals, it mull be abforbcd by the

Vol. I[. (^ eggs.
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eggs, which may be regarded as portable mar
trixes. Each of thefe matrixes, or eggs, con-

tains a fmall drop of the female fluid, in that

part which is called the cicatrice. This prolific

drop, when the female has had no communica-
tion with the male, allumes, as Malpighius ob-

ferves, the form of a mole or inorganic mafs
;

but, when it is penetrated by the femen of the

male, it produces a foetus, which is nourifhed

and brought to perfedion by the juices of the

egg.

Eggs, therefore, inftead of being common to

all females, are only inftruments employed by
Nature for fupplying the place of uteri in thofe

animals which are deprived of this organ. In-

fiead of being adive and efTential to the firft im-

pregnation, eggs are only paffive or accidental

parts, deftined for the nourifhment of the foetus

already formed in a particular part of this ma-

trix, by the mixture of the male and female fe-

men. Inftead of exifting from the creation, and

each including within itfelf an infinity of males

and feiTiales, eggs, on the contrary, are bodies

compofcd of a fiiperfluous part of the food,

which is more grofs, and lefs organic, than that

of which the feminal fluid confifl:s. The egg,

in oviparous females, anfwers the fame purpofes

as the -Uterus and menftrual flux in the vivipa-

rous.

To evince that
cgii;^

are defl:incd by Nature

only to fupply the place of an uterus in fuch

animals
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animals as are deprived of this organ, we mud
confider, that females produce eggs independent
of the male. The uterus, in viviparous animals,

is a part peculiar to the female fex
;
in the fame

manner, female fowls, that want this organ,
have the defed amply fupplied hy the fuccef-

five produdlion of eggs, which neceflarily exifl:

in thefe females, independent of all communi-
cation with the male. To pretend that the foe-

tus pre-exifted in the egg, and that eggs are

contained, ad infinitum^ within each other, is

equally ridiculous as to maintain that the foetus

pre-exifted in the uterus, and that tlie uterus of
the firft female contained all the uteri that ever

were or will be produced.
Anatomifts have applied the term egg to

things of very oppofite natures. Harvey, in

his aphorifm. Omnia ex ouo^ by the word ^o-o-^

when applied to oviparous animals, means only
the bag which includes the foetus and all its

appendages. He imagined that he perceived
the formation of this egg or bag immediately
after the jundlion of the male and female. But
this egg proceeded not from the ovarium of the
female : He even aflerts, that he could not dl-

ftinguifh the fmalleft alteration in the ovarium.
It is apparent, that there is not here the moft
diftant analogy to what is commonly underftood

by the word egg^ unlefs, perhnpfv, the figure of
the bag might have fome faint refemblance to

that of an egg. Harvey, though he dlfredcd

0^2 many
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many viviparous females, never could perceive

any change in their ovaria : He even regards

them as glands totally unconnected with the

purpoles of generation *, though, as we have

feen, they undergo very confiderable changes.

This able anatomift was deceived by the finall-

nefs of the glandulous bodies in animals of the

deer kind, to which his refcarches were princi-

pally confined. Conradus Peyerus, who made

many obfervations on the tefticles of female

deer, remarks,
'

Exigui quidem funt damarum
*

tefticuli, led poll coitum foecundum, in alter-

' utro eorum, papilla, live tuberculum fibrofum,
' '

femper fuccrefcit
;

fcrofis autem praegnanti-
' bus tanta accidit tefliculorum mutatio, ut me-
* diocrem quoque attentionem fugere neque-
' ant t-' This author afcribes, with propriety,

the reafon v.'hy Harvey obferved no changes in

the tefticles of the deer, to their fmallners. But

he is wrong when he tells us, that the changes

he had remarked, and which had efcaped Har-

vey, never happened but after impregnation.

Harvey w^as deceived in feveral other effential

articles. He infifts, that the femen never en-

ters the uterus, and that it is iinpofTible it fhould

find admittance ;
and yet Verheyen found a

great quantity of male femen in the uterus of a

cow, which he dilfedied fix hours after copula-
tion X' The celebrated Ruyfch informs us, that,

* See Karvey, Exercit. 64. and 65.

•}•
See Conrad. Peyer. Merycolog.

|,
See Verheyen, fnp. anut. tra. 5. cap. 3.
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in difTeiSling a woman who had been killed im-

mediately after the adt of adultery, he found a

confiderable quantity of male femen, not only
in the uterus, but in the Fallopian tubes *. Valif-

nieri likewlfe affuresus, that Fallopius, and other

anat-omifts had difcovered male lemen in the u-

teri of feveral women. This point, therefore^

though denied by Harvey, is eftablifhed by the

pofitive tcflimony of feveral able anatomifl;Sj and

particularly by Leeuwenhoek, who found male

femen in the uteri of many different fpecies of

females.

Harvey mentions an abortion, in the fecond

month, as large as a pigeon's egg, without any

appearance of a foetus. In this alfo he mull

have been deceived; for Ruyfch, and feveral o-

ther anatomifts, maintain, that the foetus is di-

ftinguiihable by the naked eye, even in the lirft

month of pregnancy, in the Hiltory of the

French Academy, we have an account of a foe-

tus completely formed on the twenty-firft day
after impregnation. If, to thefe authorities, we
add that of Malpighius, w^ho diftinguiihed the

chick in the cicatrice immmediatcly after the

egg ifl'ucd from the body of the hen, we cannot

helitate in pronouncing that the foetus is form-

ed immediately after copulation; and, confe-

quently, no credit is due to what Harvey fays

concerning the increafeof the parts byjuxta-po-*

fition; fmce thefe parts exift from the beginning,

0^3 and
* See Ruyfch Thtf. anat. p. 90. tab. VI.

fig.
li
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and gradually expand till the foetus be perfe<5lly

mature.

De Graaff differs widely from Harvey in his ac-

ceptation of the word egg. He maintains, that

the female teflicles are real ovaria, and contain

eggs fimilar to thofe of oviparous animals, except
that they are much fmaller, never fall out of the

body, nor detach themfelves till after impregna-

tion, when they defcend from the ovarium into

the uterus. The experiments of De GraafF have

contributed more to the belief of the exiftence of

eggs, than thofe of any other anatomift. They
are, notwithftanding, totally void of foundation;

for this celebrated author, in the firft place, mif-

takesthe veficles of the ovarium for eggs,though

they are infeparable from the ovarium, form a

part of its fubftance, and are filed with a fpecies

of lymph. 2. He is ftill more deceived, when
he informs us, that theglandulous bodies are on-

ly the coverings of thefe eggs or veficles; for it

is certain, from the obfervations of Malpighius
and of Valifnieri, and from my own experi-

ments, that the glandulous bodies contain no ve-

ficles. 3. He is wrong in maintaining that the

glandulous bodies never appear till after impreg-
nation. On the contrary, thefe bodies are uni-

formly found in all females, after the age of

puberty. 4. He errs in fuppofmg that the glo-

bules which he faw in the uterus, and which con-

tained the foetufes, were the very veficles that

had defcended from the ovarium into the uterus,

and
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and that, he remarks, had- become ten times

fmaller than when they were in the ovarium.

This circumftance alone of their diminifhed fize

Ihoiild have convinced him of his miftake. 5.

He is equally unfortunate in maintaining that

the glandulous bodies are only the coverings of

the fecundated eggs, and that the number of co-

verings or empty follicles always correfpond
to the number of foetufes. This aflertion is the

reverfe of truth
; for, on the tefticles of all fe-

males, we uniformly find a greater number of

glandulous bodies, or cicatrices, than of foetufes

adually produced ; and they even appear in

thofe which never brought forth. Tothiswe may .

add, that neither he, Verheyen, nor any other

perfon, ever faw the egg in this pretended co-

vering, or in its follicle, though they have tht)Ught

proper to reft their fyftem upon that fuppofi-
tion.

Malpighius, who difllnguiflied the growth of

the glandulous bodies in the female tefticle, was

deceived when he imagined that he once or twice

difcovered the egg in their cavities ;
for this ca-

vity contains only a fluid; bcfides, after number-

lefs experiments, no man has ever been able to

difcover any thing that had the moft diftant re-

femblance to an egg.

Valifiiieri, who is never deceived with regard

to fads, is wrong in maintaining that the egg
muftexift in the glandulous body,though neither
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he, nor any man elfe, was ever able to difcover

it.

Let us now attend, to what may be efteemed

the real difcoveries of thefe anatomifts. De Graaft'

was the firfl who difcovered that the tefticles of

females fuftcred any change; and he was right

in maintaining that they were parts eflentially

neceflary to generation. Malpighius demonflra-

ted, that the glandulous bodies gradually grew to

maturity, and that, immediately after, they were

obliterated, and left behind them a flight cica-

trice only. Yalifnieri illuftrated this fubjedl: ftill

farther. He difcovered that thefe glandulous

bodies were found in the tefticles of all females;

that they were confiderably augmented in the

feafoij of love ;
that they increafed at the ex-

pence of the lymphatic veficles of the tefticle ;

and that, during the time of their maturity, they

were hollow and full of liquor. Thefe are all

the truths we have learned concerning the pre-

tended ovaria and eggs of viviparous animals :

What conclufions are we to draw from them ?

Two things appear to be evident : The one, that

no eggs exift in the tefticles of females
;
the o-

ther, that there is a fluid both in the veficles of

the tefticle, and in the cavity of the glandulous

bodies ;
and we have demonftrated, in the pre-

ceding experiments, that this laft fluid is the true

female femen, becaufe it contains, like that of the

male, fpermatic animals, or rather organic par-

ticles, in motion.

The
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The feminal fluid of females, therefore, be-

ing thus fully afcertained, after what has been

faid, we muft be fatisfied that the feminal fluid

in general is the fuperfluous organic part of our

food, which is tranfmittcd from all parts of the

body to the tefticles and feminal veflels of males,

and to the tefticles and glandulous bodies of fe-

males. This liquor, which ifllaes through the

nipples of the glandulous bodies, perpetually be-

dews the Fallopian tubes, and may eafily find

admiflTion into them, either by abforption, or by
the fmall apenure at their extremity, and in this

manner may defcend into the uterus. But, on

the fuppofition of the exigence of eggs, which

are ten or twenty times larger than the aperture

of the tubes, it is impoffible to conceive the pof-

iibility of their being tranfmitted to the uterus.

The liquor fhed by females in the paroxyfm of

love, which De GraafF fuppofes to proceed from

lacunae about the neck of the uterus and the o-

rifice of the urethra, may be a portion of the

fuperfluous fluid that continuallydiflills from the

glandulous bodies upon the Fallopian tubes. But

perhaps this liquor may be a fecretion of a dif-

ferent kind, and no way conneded with gene-
ration. To decide this queftion, microfcopic
obfcrvations would be nccelfary ;

but all expe-
riments are not permitted even to philofophers.
I am inclined to think, that, in this liquor, the

fame fpermatic animals, or moving bodies, would
be found as appear in the fluid of the glandulous

bodies.
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bodies. Upon this fubjed, I might quote the

authority of an Italian phyfician, who had an

opportunity of trying this experiment, which is

thus related by Valifnieri *
;

'

Aggiugne il lo-
*
dato fig. Bono d'avergli anco veduti (animali

'

fpermatici) in quefta linfa o fiero, diro cofl
*

voluttuofo, che nel tempo dell' amorofa zuffa
'

fcappa dalle femine libidinofe, fenza che (i po-
'

tefTe fofpettare che foflero di que* del mafchio,'

&c. If the fad: be genuine, as I have no rea-

fon to doubt, it is certain that this liquor is the

fame with that contained in the glandulous bo-

dies, and, of courfe, that it is a real feminal

fluid, which efcapes through the lacunae of De

Graaff, Htuated about the neck of the uterus.

Hence we may conclude, that the moft libidi-

nous females will be the leafl fruitful, becaufe

they throw out of the body that fluid which

ought to remain in the uterus for the formation

of the foetus. We likewife learn why common

proftitutes feldom conceive, and why women in

warm climates, who have more ardent defires

than thofe of colder regions, are lefs fertile.

But of this we fhall afterwards have occaficn to

treat.

It is natural to imagine that the feminal fluid

of either fex fhould not be fertile, unlefs when it

contains moving bodies. But this point is fl:ill

undetermined. 1 he Italian phyfician, mentioned

above, alledges, that he never found fpermatic

animals

* Tom. 3. p. 136,
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animals in his femen till he arrived at 40 years,

although he was the father of many children,

and continued, after the animalcules appeared,

to beget more.

The fpermatic moving bodies may be regarded

as the firft alTcmblages of the organic particles

which proceed from all parts of the bodyj and,

when a great number of them unite, they be-

come perceptible by means of the microfcope.

But, when the number united is fmall, the body

they form is too minute to be vifible, and no

motion will appear in the feminal fluid, a cafe

which not unfrequently happens. But a long
train of fucceffive experiments would be necefla-

ry to afcertain the caufes of the different ftates

in which this fluid appears.

Of one thing I am certain, from repeated tri-

als, that a feminal liquor, though no motion can

be perceived when it is firll taken from the bo-

dy, after being three or four days infufed in

water, produces as great a number of organic

moving particles, as another femen, treated in

the fame manner, which at firft contained vafl

multitudes. Thefe moving bodies appear like-

wife in infufions of the blood, of the chyle,
of the flefh, and even of the urine, as well as in

infufions of all parts of vegetables ;
and tliofe

which appear in all thefe different fubflances feem

to have nothing peculiar to them. They all move
and a£t nearly in the fame manner. If we will

have thefe bodies to be animated, it mufl be al-

lowed,
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lowed, that they are very imperfed, and ought
to be regarded only as the rudiments of animals,
or rather as bodies compofed of particles eflen-

tial to the exiftence of animals. As Nature's

productions are uniform, and advance by imper-

ceptible degrees, there is no improbability in

fuppofmgthe exiftence oforganized bodies which

properly belong not either to the animal or ve-

getable kingdoms.
However this matter may ftand, it is fully a-

fcertained, that all animal and vegetable fub-

ftances contain an infinite number of living or-

ganic particles. Thefe particles fuccefTively af-

fume different forms, and different degrees of

adivity, according to different circumftances.

They are more abundant in the feminal fluids of

both fexes, and in the feeds of plants, than in a-

ny other part of the animal or vegetable. There

exifts, therefore, in vegetables and animals, a li-

ving fubftance which is common to them both;

and this fubftance is the matter neceffary to their

nutrition. The animal is nourifhed by vegeta-
ble or animal fubftances

;
and the vegetable is

nourifhcd by the fame fubftances in a decompo-
fed ftate. This common nutritive fubftance is

always alive and ad:ive. It produces an animal

or vegetable, vv'-henever it finds an internal

mould or matrix accommodated to the one or

the other, as has already been explained. But,
when this adlive fubftance is colle<fted too abun-

dantly in a place where it has an opportunity of

uniting,
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uniting, it forms, in the animal body, other li-

ving creatures, as the tape-worm, the alcarides,

the worms fomtimes found in the veins, in the

fmufes of the brain, in the liver, &c. Animals

of this kind owe not their exillence to the ge-
neration of individuals of the fame fpecies. It

is, therefore, natural to think, that they are

produced by an extravafation of the organic

matter, or by an inability in the ladeal veffels

to abforb the quantity of it prefented to them.

But we fhall afterwards have occafion to exa-

mine more in detail the nature of thefe worms,
and of other animals which are produced in a

limilar manner.

When this organic matter, which may be con-

fidered as an univerfal femen, is affembled in

great quantities, as in the feminal fluids, and in

the mucilaginous part of the infufions of plants,

its firft effed: is to vegetate, or rather to produce

vegetating beings. Thefe zoophytes fwell, ex-

tend, ramify, and then produce globular, oval,

and other fmall bodies of different figures, all of

which enjoy a fpecies of animal life
; they have

a progreffive motion, which is fometimes very

rapid, and fometimes more flow. The globules

themfelvcs decompofc, change their figure, and

become fmaller
; and, in proportion as they di-

minifli in fizc, the rapidity of their motion in-

creafes.

I have fometimes Imagined, tliatthe venom of

the viper, and even the polfon of enraged ani-

mals,
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mals, might proceed from this adlve matter be-

ing too much exalted. But I have not yet had

lelfure for experiments of this kind, nor for af-

certaining the nature of different drugs. All I

can fay at prefent is, that infufions of the moft

adive drugs abound with moving bodies, and

that they appear fooner in them than in other

fubftances.

Almoft all microfcopic animals are of the fame

nature with the moving bodies in the feminal

fluids, and in infufions of animal and vegetable
fubftances. The eels in pafte, in vinegar, &c.
are all of the fame nature, and derived from the

fame origin. But the proofs and illuftrations

relative to this fubjedl, we fhall referve till we
give the particular hiftory of microfcopic ani-

mals,-

CHAP.



CHAP. IX,

Varieties in the Generation of Animals.

THE
nutrition and the reprodudtion of a-

nimals and of vegetables, are thus efFeded

by the fame matter. It is a fubftance univerfal-

ly prolific, and compofed of organic particles,

the union of which gives rife to all organized

bodies. Nature always works on the fame flock,

and this flock is inexhauftible. But the means

fhe employs to give it value are various ; and

thefe general varieties and affinities merit the at-

tention of philofophers, becaufe from them we
are enabled to account for particular exceptions
to the common plan of her operations.

In general, large animals are lefs prolific than

fmall ones. The whale, the elephant, the rhi-

noceros, the horfc, man, &c. produce but one,

and very rarely two, at a birth. But fmall ani-

mals, as rats, herrings, and infects, produce a

great number. Does this difference proceed
from the greater quantity of nourifhment ne- .

ceflliry to fupport the large animals tlian the

fmall, and from the former having a Icfs pro-

portional quantity of fuperfluous nutritive par-

ticles,
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tides, capable of being converted into femen,
than the former ? It is certain, that the fmall

animals eat more, in proportion to their bulk,

than the large. But it is likewife probable, that

the prodigious increafe of the fmaller animals,

as bees, flies, and other infeds, may be owing
to the extreme finenefs and delicacy of their or-

gans and members, by which they are enabled

to feled: the moft fubftantial and mofl organic

parts of the animals and vegetables, from which

they extra6t their nourifliment. A bee, which

lives upon the pureft and moft refined parts of

flowers, receives from its food a greater propor-
tional quantity of organic particles than a horfe,

v^'ho feeds upon hay, ftraw, and the grofler parts

of vegetables. The horfe, accordingly, produ-

ces but one at a time, while the bee produces

many thoufands. The oviparous animals are,

in general, fmaller than the viviparous, and they
are likewife much more prolific. The long time

that the foetus remains in the uterus of vivipa-
rous animals, is another obftacle to multiplica-
tion : During geftation, and the fuckling of the

young, no new generation can take place. But
the oviparous animals, w^iich produce, at the

fame time, both uterus and foetus, and throw
them out of the body, are almoft perpetually In

a condition to reproduce ;
and it is well known,

that, if a hen be prevented from fitting, and be

fully fed, the number of her eggs may be great-

ly increafed. If hens lay not while they brood,

it
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it is becaufe they ceafe to eat ; and for this pur-

pofe they leave not their nefts but once a day,
and even then for a very Ihort time, left their

eggs fhould be injured by the cold. During this

operation, they take not above one tenth part of

their ordinary nourilhment.

Animals which produce but one at a birth, ac-

quire nearly their full growth before they are fit

for generating. But thofe which produce manyj
generate before they are half grown. Man, the

horfe, the afs, the fheepj are incapable of gene-
ration till after they have nearly acquired their

full growth. It is the fame with pigeons and

other birds which lay only a fmall number of

eggs : But thofe which are more prolific, as

cocks and hens, fifhes, 8cc. begin to generate
much fooner. A cock is capable of this ope-
ration at the age of three months, when he is

not above one third of his full fize. A filh,

which, in 20 years, will weigh 30 pounds, ge-
nerates the firll or fecond year, when it weigiis

not, perhaps, more than half a pound. But ex-

periments are (till Wanting to afcertain the growth
and duration of fifhes : Their age maybe"dif-
covered by examining with a microfcope the an-

nual rings or llrata of which their fcales are

compofed. But we are ignorant how far this

may extend. 1 have feen, in the Qnunt de

Maurcpas' ponds, carps 'i\'hich were well attefted

to be at leaft 150 years old, and they appeared
to be equallv adivc and lively as common carps.
Vol, II.

'

R . I
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I will not fay with Leeuwenhoek, that fifhes

are immortal, or, at leaft, that they cannot die

of old age. Every thing, in time, muft perifh.

.Whatever has an origin, a birth, or commence-

ment, muft arrive at a termination or death.

But fifhes, by living in a uniform element, and

being fheltered from the injurious viciflitudes of

the air, muft continue longer in the fame ftate

than other animals, efpecially if thefe vicifTitudes,

as Bacon remarks, be the chief caufes of the

deftruQion of animated beings. But the prin-

cipal caufe of the longevity of filhes is, that their

bones are fofter than thole of other animals, and

do not perceptibly harden with age. The bones

of fifhes lengthen, and turn thick without ac-

quiring more folidity. But the denfity of the

bones of other animals continually increafes ;

and, when their interftlces are completely filled

and obftrud:ed, the circulation of their fluids

ceafes, and death enfues. • But, in the bones of

fifhes, this augmentation of folidity, which is the

natural caufe of death, proceeds in fuch an im-

perceptible manner, that they muft live very

long before they can feel any of the effeds of

old age.

All quadrupeds covered with hair are vivipa-

rous, and thofe covered with fcales are ovipa-

rous. The clofe texture of the fhells or fcales

of oviparous animals prevents them from lofing

fo much matter by tranfpiration, as makes its

way through the porous fkins of the viviparous.

May
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May not this retention of fuperfluous nourlfh-

ment, which cannot efcape by tranfpiration, be

one reafon of the extraordinary fertility of thefe

animals, and of their being able to fubfift a long
time without food ? All birds and flying infedts

are oviparous, except fome fpecies of flies which

produce their young alive *. Thefe have no

wings immediately after their birth ;
but they

gradually fhoot out as the animal advances in

growth ;
and they are not in a condition to be

ufed till it acquires full maturity. All fhell-

fiflies are oviparous; and llkewife rhofe reptiles

that have no feet, as fnakes and ferpents ; they

change their fkins, which are compoied of fmali

fcales. The viper is but a flight objection to

this general rule
;
for it is not properly vivipa-

rous. It firft produces eggs, from which the

young are hatched : This operation is indeed

carried on and completed in the body of the

mother; and, infl;ead of laying the eggs, like

other oviparous animals, the viper hatches them

within the body. The lalamander, in which, as

Maupertuis remarks t, both eggs and young are

found at the fame time, is a fnnilar exception in

oviparous quadrupeds.
Mofl: animals are multiplied arid perpetuated

by copulation. But many animals, as the great-

ell number of birds, propagate rather by a kind

of compreflion, than a proper copulation. Some

R 2 birdsj

* See Leeuwenhoek, torn. 4. p. 91.

f Mem. de I'Acad. ann6e 1727, p. 32.
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birds, indeed, as the oftrich, the male-duck, &c.
have confiderable members, and propagate by a

real intromiflion. Male fifhes approach the fe-

males in the feafon of fpawning. They feem

to rub their bellies againft each other
;

for the

male often turns on his back to meet the belly

of the female. But no adtual copulation takes

place. The part neceffary for this operation
does not exift; and the males only approach the

females for the purpofe of fliedding the liquor

of their milts upon the eggs, which at that fea-

fon drop from the females. The male feems to

be more attached to the eggs than to the female;

for, when fhe ceafes to throw out the eggs, the

male inftantly abandons her, and follows, with

ardor, the eggs which are carried down by the

ftream, or difperfed by the wind. He pafles

and repafles a thoiifand times over every place

where he finds eggs. It is not, furely, for the

love of the mother that he makes all thefe move-

ments : He cannot even be fuppofed to know
her

;
for he has been often feen fhedding his

femen promifcuoufly on all the eggs that came
in his way, without having ever met with the-

female to which they belonged.
Thus feme animals are dillinguiihed by fexes,

and endowed with members proper for copula-
tion. There are others which likewire have

fexes, but want the necefTary members. Others,

as fnails, have both members and both fexes in

each individual. Others, asthevine-fretters, have

no
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no fexes, are equally fathers and mothers, and

produce of ihemfelves without copulation.

Though they feem to copulate at pleafure, we
are unable to difcover the ufe of the jundion, or

whether it be really a fexual embrace ; unlefs we
Ihould fuppofe Nature to have endowed this fmall

infed: with generative faculties fuperior to thofe

of any other fpecies of animals, and to have be-

ftowed on every individual not only the power
of reprodudtion, but likewife the pow£r of mul-

tiplying by fexual <:ommunications.

But, -whatever varieties take place in the ge-

neration of different fpecies of animals. Nature

prepares the body for it by a new produ<Slion,

which, whether it be external or internal, always

precedes generation : Immediately before the

leafon of impregnation, the ovaria of oviparous

animals, and the tefticles of the females of the

viviparous, undergo a confiderable change. The

oviparous animals produce eggs, which gradual-

ly increafe in fize, till they quit the ovarium

and fall into the canal of the uterus, where they
receive their white, their membranes, and their

(hell. This produdion marks the fecundity of

the female, and without which generation could

not be effcdted. In viviparous females, in the

{i\me manner, one or more glandulous bodies ap-

pear upon the teflicles, which gradually grow
under the membranes that cover them. "I'hefe

glandulous bodies increafe, and pierce, or rather

elevate the membrane of the tellicle ; ijind, when
R 3 they



z^2 VARIETIESINTHE

they arrive at maturity, a fiiTure, or^feveral little

holes, appear at their extremities, through which

the feminal fluid efcapes, and falls into the ute-

rus. Thefe glandulous bodies are new produc-
tions, which always precede generation, and
without which it could not be effedled.

Males undergo a fimilar change before they
are fit for the purpofes of generating. In the

oviparous animals, the feminal refervoirs are

filled, and fometimes the refervoirs themfelves

are annually renewed. The milts of fome fifhes,

and particularly of the calmar, are renewed every

year. The tefticles of birds, immediately be-

fore the feafoR of their amours, fwell to an e-

iiormous degree. The tefticles of the males of

viviparous animals, efpecialiy ofthofe which have

feafons, likewife fwell confiderably ; and, in o-g-

neral, the genitals of every fpecies" fuffer an e-

redion, which, though it be external and cafu-

al, may be regarded as a new produdion that

neccfTarily pj-ecedes the faculty of generating.
I'hus in all animals, whether male or female,

generation is always preceded by new produc-
tions; and, when there is properly no new pro-

dudions, fome of the parts fwell and extend to

a remarkable degree. In fome animals, not on-

ly a new produdion appears, but their whole
bodies are renewed, before generation can be

effeded; as happens in the furprifing metamor-

phofis of infeds, which fcems to be intended

for ncy other purpofc than to enable thefe ani-^

mais



GENERATION OF ANIMALS. 263

mals to propagate their fpecies ;
for their -bodies

are full grown before they are transformed.

The infed:, immediately before its transforma-

tion, ceafes to take nourishment; and it has no

organs proper for generation, no means of con-

verting the nutritive particles, with which it a-

bounds more than any other fpecies of animals,

into eggs, or a feminal fluid. Hence the whole

of this great furplus of nutritive particles at firft

unites and moulds itfelf into a form nearly re-

fembling that of the original animal. The ca-

terpillar becomes a butterfly, becaufe, having no

organs of generation, no refervoirs for contain-

ing the Superfluous nutritive particles, and, con-

fequently, being incapable of producing minute

organic bodies flmilar to the animal itfelf, the

organic nutritive particles, which are always ac-

tive, aflume, by their union, the form of a but-

terfly, partly refembling that of a caterpillar,

both internally and externally, except that

the parts of generation are unfolded, and ren-

dered capable of receiving and tranfmitting the

nutritive organic particles which form the eggs
and individuals peculiar to the fpecies. The
individuals produced by the butterfly ought not

to be butterflies, but caterpillars; becaufe it was

the caterpillar that received the nourlfliment,

and becaufe the organic particles of this nouriflr-

ment mufl: therefore be aflimllated into the form
of a caterpillar, and not of a butterfly, which is

only an occafioaal produdion of the fuperfluous

nourifhmeut
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nourlfhrnent that precedes the real produdion 6f

animals of this fpecies, and a method employed

by Nature to accomplifh the important purpofes
of generation, fimilar to the produdion of glan-
dulous bodies, and of milts, in oilier animals.

^'"'''^-^hen the fuperabundant quantity of organic
nutritive particles is not great, as in man, and

^loft large animals, generation does not take

place till the growth of the body is nearly com-

pleted ; and even their prolific powers are limit-

ed to a Imall number of young : But, when thefe

. particles are more abundant, as in birds, and o-

viparous fifhe?, generation is effeded before the

animal be fully grown, and the produdion of

individuals is very numerous. When the quan-

tity of organic nutritive particles is ftill greater,

as in infeds, it firft produces a large organized

body, retaining the intern^il and effential confli-

tution of the animal, but differing in feveral

parts as the butterfly differs from the caterpil-

lar; and then it quickly generates an amazing
numbei of young, fimilar to the animal that firft

prepared the organic nourifliment from which

they derived their origin. Laftly, when the

quantity of fuperfluous nourifhment is very

great, and when the animal, at the fame time,

poflefTes the organs necellary to generation, as

in the vine fretters, it firft confers on each indi-

vidual the power of generating, and then a

transformation like that which other infeds

pndergp: The vine fretter becomes a iiie; but
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it can produce nothing, becaufe it is only the

relidue of the organic particles that had not

been employed in the produdion of the young.
Almoft all animals, man excepted, have cer-

tain annual feafons appropriated to the purpofes
of generation. To birds, fprlng is the feafon of

love : Carps, and feveral other fifhes, fpawn in

June and Auguft. Pikes, and iome other fifhes,

fpawn in the fpring. Cats have three feafons

annually, in the months of January, May, and

September. The roe- deer rut in December,
wolfs, and foxes in January, horfes in fummer,

ftags in September and October; and almoft all

infects generate during the autumn only. Some

animals, as the infe<Sts, are totally exhaufted by
generation, and die foon after. Others, though

they die not, become feeble, are much ema-

ciated, and require a confiderable time to repair

the great wafte of their organic fubftance. O-
thers are lefs affected, and are capable of fre-

quently renewing their amours
; laftly, man is

very little affeded, or, rather, he quickly re-

pairs the lofs, and therefore is, at all times, in

a condition for propagating. All thefe varieties

depend folely on the particular conftrudion of

the animal organs. The Jimits fixed by Nature

upon the modes of exifting arc equally confpi-
cuous in the manner of taking and digefting the

food, in the means employed for retaining or

throwing it out of the body, and in the inftru-

ynents by which the organic particles necc.flary

to
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to reprodudlori are extradted. And, upon the

whole, it is apparent, that every thing exifts

which can exift.

The times of the geftation of females are e-

qually various : Some, as mares, carry their

young from eleven to twelve months ; others,

as women, cows, and hinds, carry their young
nine months

; others, as foxes and wolves, carry

five months
;
bitches carry nine weeks, cats fix

weeks, and rabbits thirty-one days. Moft birds

are hatched in twenty-one days ; though fome

of them, as the thiftle-finches, hatch in thirteen

or fourteen days. Here the variety is equally

great a>s in every other part of the oeconomy of

animals : The largcft animals produce fewer

young, and carry them longeft, which confirms

the dodrine, that the quantity of organic nou-

rifhment is proportionally lefs in large than in

fmall animals ;
for the foetus derives its growth

and the expanfion of its parts from the fuper-

fluous nourilhment of the mother ; and, as this

growth requires longer time in large than in

fmall animals, it is a proof that the quantity of

organic particles is not fo great in the former as

in the latter.

Animals, therefore, are much diverfified as to

the time and manner of geftation, of engender-

ing, and of producing ; and this variety origi-

nates from the very caules of generation. For,

though the organic matter, which is common to

every thing that lives or vegetates, be the gene-

ral
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ral principle of reprodudion, the manner of its

union, and the combinations it forms, muft be

infinitely varied, that the whole may become the

fources of new productions. My experiments

clearly demonftrate, that there are no pre-exift-

ing germs, and that the generation of animals

and vegetables is not univocal. There are, per-

haps, as many beings, which either live or vege-

tate, produced by a fortuitous aflemblage of or-

ganic particles, as by a conftant and fucceffive

generation. It is to fuch produdions that we

ought to apply the axiom of the ancients. Cor-

ruptio unius, gencratio alterius. The corruption

and refolution of animals and vegetables pro-

duce an infinite variety of organized bodies ;

Some of them, as thofe of the calmar, are only

a kind of machines, which, though exceedingly

fmiple, are very adive. Others, as the fper-

matic animalcules, feem to imitate the move-

ments of animals. Others refemble vegetables

in their manner of growth and expanfion. There

are others, as thofe of blighted wheat, which, at

plealure, can be made alternately to live or to die
;

and it is difficult to know to what they fliould

be compared. There are ftill others, and in great

numbers, which are at firll a kind of vegetables,

then become a fpecies of animals, and again

return alternately to their vegetable ftate. The

more we examine this fpecies of organized bo-

dies, we fliall probably difcovcr greater and more

lingular varieties of them, in proportion as they
are
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are farther removed from our obfervation, and

from tl e flrudure of other animals with which

we are already acquainted.

For example, blighted corn, which is efFeded

by an alteration or refolution of the organic
fubftance of the grain, is compofed of multitudes

of fmall organized bodies refembling eels. When
infufed in water for ten or twelve hours, we
difcover them to have a diftindl wreathing, and

a fmall degree of progreffive motion. They
ceafe to move as foon as the water fails them ;

and their motion commences upon the addition

of frefli water. This alternate death and revivif-

cence may be repeated for months, and even for

years ;
fo that thefe fmall machines may be made

to adt as long and as ofteu as we pleafe, without

deftroying or diminiftiing their force. They
are a fpecles of machines, which begin to a6t

whenever they are immerfed in a fluid. Thefe fi-

laments fometimes open like the filaments of the

femen, and produce moving globules : We
may, therefore, conclude them to be of the fame

nature, except that they are more fixed and

folid.

The eels in pafte have no other origin than

the union of the organic particles of the mod
eflential parts of the grain. The firft eels which

appear are certainly pot produced by other eels ;

but, though they are not propagated themfelves,

they fail not to engender other living eels. By
cuttJLJv^ them with the point of a lancet, we (lif-

cover
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cover fmaller eels ifluing in great numbers out

of their bodies. The body of this animal feems

to be only a fheath or fac containing a multitude

of fmaller animals, which perhaps are other

iheaths of the fame kind, in which the organic

matter is aflimilated into the form of eels.

A great number of experiments would ftill

be neceffary to diftinguifh thefe animals, ^hich
are fo fingular and fo little underftood, intoclaffes

and genera. Some of them may be regarded as

real zoophytes, which enjoy a kind of vegeta-

tion, and which, at the fame time, feem to wreath

and move like animals. Others appear, at firft,

to be animals, and then join and form a fpecies

of vegetables. A fmall attention to the re(blu-

tion of a fingle grain of corn will elucidate, at

leaft in part, what 1 have faid on this fubjedt. I

might add other examples ;
but thofe 1 have gi-

ven were only produced for the purpofe of ex-

hibiting the varieties of generation. There are

unqueftionably feveral organized bodies which
we confider as real animals, but which are not

engendered by others of the fame fpecies. Some
of them arc only a kind of machines

; and fome

of thefe machines have a certain limited effect,

and ad; for a certain time only, as the machines

in the milt of the calmar
;
others may be made

to ad as long and as often as we pleafe, as thofe

of blighted grain. There are vegetables which

produce animated bodies, as the filaments of the

human femen, from which adtive globules ifllie

and
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and move by their own powers. In the corrup-

tion, the fermentation, or rather in the refolu-

tion of animal or vegetable fubftances, we find

real animals capable of propagating their fpecies,

though they were not themfelves produced in

this manner. Thefe varieties are, perhaps, more
extenfive than we imagine. Though it be right
to generalize our ideas, to aflemble the effeds of
Nature under one point of view, and to clafs her

productions ; yet numberlefs fhades, and even

degrees, in the great fcale of being, will always

efcape our obfervation.

CHAP.



CHAP. X.

Of the Formation of the Foetus,

FROM
the experiments of Verheyen, who

found the femen of the bull in the uterus

of a cow, and from thofe of lluyfch, Fallopius,
and Leeuwenhoek, who difcovered male femen
in the uteri of women and many other animals,
it feems to be a point fully afcertained, that the

femen of the male enters into the uterus of the

female. It is probable, that, during the time of

coition, the orifice of the uterus opens for the

reception of the feminal fluid : Bur, though this

fliould not happen, the adtive and prolific part
of the femen may penetrate the membranes and

fubftance of the uterus itfelf
; for, as the femi-

nal liquor, as formerly remarked, is almoft en-

tirely compofed of organic particles, wliich are

very adive, and extremely minute, they may
pafs with the utmoft facility through the mem-
branes and fubftance of the uterus.

What proves that the adive part of this fluid

may pafs through the pores and fubftance of

the uterus, is the fudden change it undergoes

immediately after conception. The menfes are

obftrudcd,
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obftru6ted, the uterus becomes flaccid, fwellsy

and appears to be inflated. All thefe changes
mud be effeded by an adtive external caufe, by
the penetration of part of the feminal fluid into

the fubilance of the uterus. This penetration is

not confined to the furface ; it extends through
all the vefl^els and parts of which the uterus is

compofed, like that penetration by which nu-

trition, and the expanfion of the body, is pro-
duced.

We ihall the more eafily believe this to be the

cafe, when we reflect, that, during the time of

geftation, the uterus not only augments in fize,

but even in its quantity of matter, and that it

pofl'effes a fpecies of life, or rather of vegetation,

which continues till the child be delivered. If

the uterus were only a fac, a refervoir for re-

ceiving the femen. and retaining the foetus, it

would extend and diminifh in thicknefs, in pro-^

portion as the foetus grew larger. But the aug-
mentation of the uterus is not a fimple exten-

fion or dilatation of its parts. It not only extends

as the foetus enlarges, but it acquires, at the

fame time, an additional thicknefs and folidity ;

or, in other v/ords, both its fize and quantity of

matter are greatly increafed. This augmenta-
tion is a real growth or increafe of fubftance,

fimilar to the expanfion of the body in young
animals, which could not be efTeded but by an

intimate penetration of organic particles analo-

gous to the fubftance of thofe parts. As this

expanfion
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expanfion of the uterus never happens but after

impregnation, the feminal hquor muft be the

caufe by which it is produced ;
for the uterus is

confiderably augmented before the foetus has

acquired bulk enough to dilate it by prefTmg a-

gainft its internal furface.

It appears, from my own experiments, to be

equally certain, that the female has a feminal

fluid, which begins to be formed in the tefticles,

and is brought to maturity in the glandalous bo-

dies. This fluid perpetually diftills through the

fmall apertures in the extremities of ihefe bo-

dies, and, like that of the male, enters the uterus

by two different ways, either through the aper-
tures at the extremities of the horns of the ute-

rus, or by piercing through the fubflance of the

uterus itfelf.

Thefe two feminal fluids are extrads from all

parts of the body ;
and a mixture of them is all

that is neceflliry for the formation of a certain

number of males and temales. The more any
animal abounds in this feminal fluid, or the more

it abounds in organic particles, the number of

young is the greater, as may be remarked in the

fmaller animals : and the number of vounc; di-

miniflies in proportion as the organic particles

are lefs abundant, as is the cafe with the larger

animals.

But, before taking any farther notice of other

animals, we Ihall examine with attention the

formation of the human foetus. In mankind,
as well as in the larger fpecics of animals, the

Vol. II. S quantity
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quantity of organic particles in the male and fe-

male femen is not great, and, accordingly, they

very feldom produce above one foetus at a time.

This foetus is either a male or a female, accor-

ding as the number of organic particles predo-

minates in the male or in the female fluid
;
and

the child refembles the father or the mother

moft, according to the proportional quantities of

male or female organic particles in the mixture

of the two liquors.

I conceive, therefore, that the feminal fluids,

both of the male and of the female, are equally

adive, and equally necelfary for the purpofes of

propagation : And this, I think, is fully proved

by my experiments; for I found in both fluids

the fame moving bodies; I difccvered that the

male fluid enters the uterus, where it meets

wdth the fluid of the female ;
that thefe two

fluids are perfectly analogous ;
and that they are

compofed of parts not only iimilar in their form,

but in their ad:ion and movements *. Now, I

imagine, that, by the mixture of the tv/o fluids,

the adivity of the organic particles proper to

each isftoppcd ;
that the adion of the one coun-

terbalances the adlion of the other ;
that each or-

ganic particle, by ceafing to move, remains fixed

in the place vyhich correfponds to its nature; and

that this place can be no other than that which

it formerly occupied in the body of the animal

from which it was extracted. Thus all the orga-

nic particles which were detached from the head

of
? Stc, Chap. VI.
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of the animal, will arrange themfelves in a fi-

milar order in the head of the foetus. Thofe

which proceeded from the back bone, will dilpofe

themfelves in an order correfponding to the

ftrudure and pofition of the vertebrae. In the

fame manner, the organic particles which had
been detached from any part of the body, will

naturally alTume the fame pofition, and arrange
themfelves in the fame order that they obferved

before they were feparated from that part. Of
courfe, thefe particles will neceifarily form a

fmall organized body, entirely fimilar to the ani-

mal from which they originally proceeded.
It is worthy of remark, that this mixture of

the organic particles of both fexes contains par-
ticles which are fimilar, and particles which are

diffimilar. The fimilar particles are thofe which
have been detached from all the parts that are

common to the two fexes. The diffimilar particles

are thofe which have been feparated from the parts
that diftinguifh the two fexes. In this mixture,

therefore, there is a double portion of particles de-

ftinedforthe formation ofthe head, the heart, and
fuch parts as are common to both fexes; while

there are no more than what are neceffary for the

produaion of the fexual parts. Now, the fimilar

particles may ad upon each other without pro-

ducing any diforder
; and they may unite in th?

fame manner as if they had proceeded from the

fame body. But the diffimilar parts cannot ad
upon each other, nor form any intimate union,
becaufc they have no analogy or relation : Hence

S 2 thcfe
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thefe particles will preferve their original nature

"without any mixture, and fix their pofition,

without the neceffity of being penetrated by o-

thers. Thus the particles which proceed from

the fexual parts will be fiirft fixed, and thofe that

are common to the two fexes, whether they be-

long to the male or to the female, will then fix

indifcriminately, and form an organized body,

which, in its fexual parts, will perfedly refemble

the father, if it be a male, and the mother, if it

be a female, but which, in the other parts, may
refemble either or both.

If what I have advanced be properly under-

flood, we fhall, perhaps, be able to obviate an

cbjedion to the fyftem of Arjllotle, and which

might alfo be urged againft the do£trrne which

I am now ellablifhing. The objection is, Why
is not every individual, both male and fe-

male, endowed with the fvculty of producing an

animal of its own lex? I am aware of the diffi-

culty of folving this queftion, which 1 have

flightly mentioned in the fifih chapter, and fhall

now proceed farther to illulirate.

From what is delivered in the firfl four chap-

ters, and from the experiments I have related,

it is apparent, that reproduclion is elTeifxcd by
the afTemblage and union of the organic par-

ticles, detached from every part of the animal or

vegetable body, in one or fcveral common re-

fervoirs ; that thefc particles are the fame which

ferve for the nutrition and expanfion of the

body I
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body; and that botli effeds are produced by the

fame matter, and by the lame laws. I think 1 have

edablifhed this point by I'o many fad:s and rea-

fonings, that it is impoirible to entertain a doubt

concerning its truth. But I allow, that the

quertion maybe put, Why every feparatc animal

and vegetable produces not its own likenefs,

fmce every individual detaches from all its parts,

and coliecSls, in a common refervoir, the organic

particles neccfTary for the formation of a fmall

ojganized body ? Why is not this organized

body formed ? and why, in moft animals, is a

mixture of the fluids of both fexes necelfary ?

If I were to reply, that, in all the vegetable tribes,

in all thofe animals that multiply by cuttings,

and in the vine-fretters, which produce without

any fexual commerce, the general intention of

Nature feems to be, that each individual lliould

multiply its own fpecies, and that reprodudiort

by the intervention of I'exes is only an exception
to this general law. It might, with propriety,

be rejoined, that the exception is perhaps more

univcrfal than the rule itfeif. To maintain that

all individuals would have the laculty of re-

producing, if they were endowed with proper'

organs, and if they contained the matter nccef-

fary for nourilhing the embryo, is not removing
the difficulty : For, in females, all thcfe circum-

ftances concur
j

and yet the inlluencc of the

male is indifpenfible to the production either of

a female or of a male foetus.

S 3 But,
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But, we come nearer a folution of the quef-

tion, when we maintain, that, though the fluid

in the tefticles and feminal vefTels of the male

contain all the organic particles neceilary for the

formation of a male foetus, yet thefe particles

cannot receive any local eftablifhment or ar-

rangement of parts, becaufe a conftant circula-

tion of them goes on by means of abforption,

and by the perpetual fuccefTion of new fupplles

from ail pans of the body ; and that, as the

fame circulation of the organic particles takes

place in the female, neither of them can pof-

fibly multiply without the affiftance of the

other; becaufe, in the mixture of the male and

female fluids, the different organic particles of

which they confift have a greater affinity to

each other than they have to the body of the ,

female where the mixture happens. But, thoagh
this explication were admitted, why, it may fkill

be aiked, does not the ordinary mode of gene-
ration correfpond with it ? For, upon this fup-

pofition, each individual would produce, and,

like fnails, mutually impregnate one another,

every individual receiving the organic particles

furniflied by the other, which, without being

injured by any foreign power, would unite folely

by the affinity between the particles themfelves.

If there were no other caufe by which the or-

ganic particles could be united, perhaps this

mode of generation would be the moft fimple.

But it is contrary to the analogy of Nature.

Few
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Few anlmls are endowed, like fnails, with both

fexes ; and, therefore, if this mode of propa-

gating were the mod fimple, it would be more

generally employed by Nature, This folution^

of courfe, amounts to no more than a gratuitous

fuppofition, that males produce not, folely be-

caufe they have not organs proper for contain-

ing and nourifhing a foetus.

It may be ftill farther fuppofed, that the a£li-

vity of the organic particles in the femen of each

individual requires to be counterbalanced by the

force or adion of thofe of the other individual^

in order to reduce them to a fixed ftate, or e-

quilibrium, without which the formation of the

foetus cannot be efFeded ;
and that the motion

of the organic particles of the female cannot be

counterbalanced by any other caufe than a con-

trary adion in the'organic particles received from

the male. But this anlwer is too general to be

void of obfcurity. However, when we attend

to all the phaenomena, it may, perhaps, admit

of lome illuftration. The mixture of the two

feminal fluids produces not only a male or fe-

male foetus, but other organized bodies, which

are endowed with the faculty of growth or ex-

panfion. The placenta, the membranes, Sec.

are produced at the fame time, if not fooner,

than the foetus. There are, therefore, in the

feminal fluid of the male or female, or in the

mixture of both, organic particles not only

fuited to the produdion of the foetus, but of the

placenta
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placenta and membranes. Since there are no

parts either in the male or female bodies from

which they could be detached, whence do thefe

particles proceed ? It muft be admitted, that the

organic feminal particles of each fex being

equally active, uniformly produce organized
bodies every time that they can fix themfelves,

by their mutual action upon one another ; that,

of the particles deftined to produce a malejthofe

peculiar to the male fex will fix firft, and form

the fexual parts ;
that the particles common to

both fexes may afterwards fix themfelves indif-

ferently, in order to form the reft of the body ;

and that the placenta and membranes are pro-

duced by the excefs of organic particles which

liave not been employed in the formation of the

foetus. If, as we have fuppofed, the foetus be

a male, all the organic particles peculiar to the

female fex, w^hich have not been employed, as

alfo the fuperfluous particles of both individuals

which have not entered into the compofition of

the foetus, and which cannot be lefs than one half

of the whole, remain for the formation of the

membranes and placenta. If the foetus be a

female, the fame quantity of fuperfluous organic

particles fiill remain, and are occupied in form-

inc; the plac&pta and membranes.

But it may be faid, that the membranes and

placenta, upon this fuppofitlon, ought to become

another foetus, which would be a male, if the

firft was a female, and a female, if the firft was

a
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a male ;
becaufe the firfl: foetus confumed only

the organic particles peculiar to the fcx of one

individual, and the half of thofe particles which

were common to both fexes ; and, of couife,

the fexual particles of the other individual, and

the other half of the common particles, remain

ftill unexhaufted. To this 1 reply, that the firft

union of the organic particles prevents a fecond,

at leaft under the fame form ;
and that the foe-

tus, being firft formed, exerts an external force,

which deftroys the natural arrangement of the

other organic particles, and throws them into

that order w^hich is neceffary for the formation

of the placenta and membranes.

From the experiments and obfervations for-

merly made, it is apparent, that all animated be^*

ings contain an amazing quantity of living or-

ganic particles.
The life of an animal or vege-

table feems to be nothing elfe than a rclult of

all the particular lives (if the expreffion be ad-

miffible) of each of thel'e active particles, whofe

life is primitive, and perhaps indiftruQible.

Thefe living particles we have found in every

animal and vegetable fubftance ;
and we are

certain, that all thefe particles are equally necef-

fary to the nutrition, and, conlequently, to the

reproduction of animals and vegetables. That

the union of a certain number of thefe particles,

therefore, fliould produce an animated being,

it is not difficult to conceive. As each particle

is animated, a whole, or any aflcmblage of them,

muft
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muft be endowed with life. Thefe living or-

ganic particles being common to all anirhated

beings, they are capable of forming particular

fpecies of animals or of vegetables, according
to the peculiar arrangement they a flume. Now,
this arrangement depends entirely on the form

of the individuals which furnifh the organic

particles. If they are furniflied by an animal,

they arrange themfelves under the form peculiar

to its fpecies, exadly agreeable to that arrange-

ment they obferved when they nourifhed or ex-

panded the animal itfelf. But, does not this re-

gular arrangement fuppofe the neceffity of fome

bafe or centre, round which the particles aflemble

in order to unite and form a foetus ? This bafis

is furnifhed by the particles which form the

fexuai parts. I ftiall illuftrate this point.

As long as the organic particles of either fex

remain alone, their ad:ivity produces no effedt,

becaufe it is not oppofed by any refiftance or re-

acStion from particles of a different kind. But,

when the male and female liquors are blended,

the particles detached from the fexuai parts, be-

ing of a different kind, ferve as a bafe to fix the

adivity of the other particles.

Upon this fuppofition, that the organic par-

ticles which, in the mixture of the two fluids,

reprefent the fexuai parts of the male, can alone

ferve as a bafis to the particles which proceed
from all parts of the female ; and that thofe

proceeding from all parts of the male can only
be
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be fixed by the particles which are detached

from the fexual parts of the female
; we may-

conclude, that the fexual parts of the male foe-

tus are formed by the organic particles of the

father, and the reft of its body by the organic
. particles of the female ; and, on the contrary,

that the female foetus derives nothing but its

fex from the mother, and the reft of its body
from the father. Boys, therefore, except in

the parts which diftinguifh their fex, ought to

refemble the mother more than the father, and

girls fhould refemble the father more than the

mother.

Confidering generation by fexes under this

light, we fhould conclude it to be the moft com-

mon manner of reproduction, as it is in reality.

Beings of the moft perfect organization, as ani-

mals, whofe bodies make a whole that is inca-

pable of divifion, and v^hofe powers are all con-

centrated into one point, cannot be reproduced
in any other way ; becaufe they contain only

particles that are perfe<^ly fimilar, and cannot

be united but by means of different panicles fur-

iiifhed by another individual. But vegetables,

which are lefs perfedl in their organization, and

which can be divided without deftrudion, are

capable of being reproduced in different ways :

1. Becaufe they contain difhmilar particles ;

2. Becaufe the form of thefe bodies is lefs fixed

and determined than that of an animal, difie-

rent parts may fupply the fundions of each o-

ther.
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ther, and vary according to circumftances : The
roots of a tree, when expofed to the air, piifh out

branches and leaves ; and thus the organic par-
ticles of vegetables obtain a local eftablifliment,

become fixed, and produce individuals in many
different ways.

The fame phaenomenon is exhibited in ani-

mals whofe organization is lefs perfed:, as in the

frefh water polypus, and others, which are ca-

pable of reproducing by the divifion of their

parts. Thefe organized bodies, inftead of fingle

animals, may be confidered as bundles of orga-
nized beings united by a com.mon membrane,
as trees are compofed of an- infinite number of

minute trees *. The vine-fretters, which pro-

pagate individually, likewife contain diffimilar

particles ; becaufe, after producing their young,

they change into barren flies. Snails mutually
communicate diffimilar particles to each other

^

and, therefore, each individual is fruitful. Thus,
in every mode of generation with which we are

acquainted, we find, that the neceffary union of

the organic particles cannot be effeded but by
the admixture of different particles, to ferve as

a common bafis, and to fix or deftroy their ac-

tivity.

According to this general idea of fexes, we

may fuppofe, that the diflindion of fex extends

through all Nature ; for fcx^ in this fenfe, is

nothing but that part of bodies which furnifhes

organic

* See Chap. II.
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organic particles of a different kind from thofe

of the common parts, and which ferve as a bafis

for their union. But it is, perhaps, ufelefs to

reafon on a queftion which can be folved at once,

by faying, that, as God has created fexes, ani-

mals mull: neceffarily be produced by their in-

tervention. We are not in a condition, as I

formerly remarked, to explain ii'hy things exifl;

we are unable to explain ivhy Nature almoft

univerfally employs fexcs for the reprodudion

of animals, or ijuhy fexes exift. We ought,

therefore, to content ourfelves with reafoning

concerning things as they are. If we attempt

to rife higher, we lofe ourfelves in the regions

of fancy, and forget the narrow limits of our

capacity.

Leaving, therefore, all further fubtleties, I

Ihall adhere to nothing that is not founded on

fads and obfervation. I find that the repro-

dudion of bodies is efleded in many different

modes: But, at the fame time, I clearly perceive,

that animals and vegetables are reproduced by
the union of the organic particles detached from

all parts of their bodies. I am certain that thefe

adive organic particles exift in the feeds of ve-

getables, and in the feminal fluids of animals,

both male and female; and have no doubt that

every Ipecies of reprodudion is accomplifhed

by the union and admixture of thefe particles.

It is equally unqueftlonable, that, in the gene-

ration of man, and other animals, the organic

particles
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particles of the male and female mix at the time

of conception ;
becaufe we often fee children

who refemble both father and mother : And,
what confirms this theory is, that all the particles

common to the two fexes mix together promif-

cuoufly, but that the particles peculiar to the

fexes never mix
; for we daily perceive children

with eyes refembling thofe of the father, while

their mouth and front refemble thofe of the

mother. But we never fee any fuch mixture of

refemblances in the fcxual parts; we never find,

in the fame individual, the tefticles of the father

and the vagina of the mother.

The formation of the foetus, therefore, is ef-

\ feded by the mixture of the organic particles of

both fexes; and this mixture fixes or gives a lo-

cal eftablifhment to the particles, becaufe it is

made according to the laws of affinity which

take place between the different parts, and which

determine the particles to arrange themfelves in

the fame order they obferved when they exifted

in the individuals who furnifhed them. The

particles which proceed from the head, for ex-

ample, cannot, according to thefe laws, take up
their ftation in the legs, or in any other part
but the head of the foetus. All the particles are

in motion when they firft unite
;
and this mo-

tion muft be round the point or centre of union.

This bafis or central point, which is neceflary
to the union of the particles, and which, by its

reaction and inertia, fixes and deflroys their ac-

tivity,
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tivity, is probably tbe firft aflemblage of parti-

cles that proceed from the fexual parts, becaufe

they are the only particles in the mixture which

differ from thofe common to both fexes.

I imagine, therefore, that, in the mixture of

the two fluids, the organic particles which come
from the fexual parts of the male fix themfelves

firfl, and cannot unite wuth thofe which pro-
ceed from the fexual parts of the female, be-

caufe they are of a different nature, and have

lefs affinity to each other than the particles that

come from the eye, the arm, or any other part
of the female. Round this centre, or point of

union, the other organic particles fucceffively ar-

range themfelves in the fame order they former-

ly exifted in the body from which they were de-

rived; and, according as the particles of the one

or of the other individual mofl abound, or are

nearer this central point, they enter in greater or

lefs quantities
into the compofition of the new

being, which, in this manner, is formed in the

middle of a homogeneous fluid
; at the fame

time, veflels begin to fhoot, which increafe in

proportion to the growth of the foetus, and fur-

nllh it with proper nourifliment. Thefe vefl^els,

which have a peculiar fpecies of organization,

are probably formed by the excefs of the orga-
nic particles that have not been admitted into the

compofition of the foetus; for, as thefe particles

are both adive, and furniflicd with a bafe or

point of union from the organic particles pecu-
liar
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liar to the fexual parts of the other individual,

they muft arrange themfelves in the form of an

organized body, but not in the form of another

foetus
;
becaufe their pofition with refpedt to

each other has been changed by the different

movements of the particles which entered into the

compofition of the firft foetus. From the union

of thefe fuperabundant particles, therefore, an-

irregular body muft arife, which will refemble

the foetus in nothing but its growth and expan-

fion, becaufe, though this body be compofed of

the fame organic adive particles with the foetus,

their pofition and form muft be different, as they
were thrown afide from the centre or point of

union, which ferved as a bafis for the formation

of' the foetus.

When the quantity of feminal fluid of both in-

clividuals is great, or, rather, when thefe liquors

abound with organic particles, different centres of
atiradion are formed in different parts of the mix-

ture'; ktidj in that cafe, by a mechanifm fimilar

to what lias been mentioned above, feveral foetufes

are formed, fome of them males, and others fe-

males, according as the particles of the one fex or

of the other are moft adtive. But, from the fame
centre of attraction, two foetufes can never ori-

ginate; becaufe two centres are requifite for this

purpofe. Befides, if this arrangement were to

happen, no particles would be left for the for-

mation of the placenta and membranes; becaufe

they would all be employed in conftituting the

fecond
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fecoad foetus, which would neceflalily be a fe-

male, if the other was a male. All that could

happen in a cafe of this kind would be, thatfome

of the particles common to both individuals, being

equally attradled by the tirft centre of union,

murt: arrive there at the fame time, and produce
a monft^r, or a foetus with fuperiluous parts;

or, if fome of the common particles fliould fix

at too great a diftance from the firft centre, or be

conftraiiied by the attra(ltion of the fecond, round

which tb.e placenta is formed, a moniler, defec-

tive in fome part, would be the confequence.
That the organic particles peculiar to the fex-

ual parts ferve for a bafis or centre of union to

the other particles of v>rhichthe embryo is form-

ed, 1 pretend not to demonftrate : But, as they
are the only particles which differ from the reft,

it is more natural to imagine that they Ihould

anfwer this purpofe than thole which are com-

mon to both individuals.

I formerly detected the errors of thofe who

maintained, that the heart, or the blood, were firll:

formed. The whole is formed at the fame time.

We learn from adual obfervation, that the

chicken exills in the egg before incubation.

The head, the back-bone, and even the appcn-

daiges which form the placenta, are all dillin-

guilhablfc.
1 liave opened a great number of eggs,

both before and after incubation, a'id 1 am con-

vinced, from the evidence of my own eyes, that

the whole chicken cxifls, in the middle of the

Vof-. If T cicatricc|



290 OF THE FORMATION .

cicatrice, the moment the egg iffiies from the bo-

dy of the hen. The heat communicated to it by-

incubation, expands the parts only, by putting

the fluids in motion. But we have never been

able to determine, with certainty, what parts of

the foetus are lirft fixed, at the moment of its

formation.

I have always maintained, that the organic

particles were fixed, and that they united in con-

lequence of their motion being fufpended. Of

the truth of this fadt I am. fully convinced; for,

if the male and female femen be feparately exa-

mined, we find in both a great number of mo-

ving particles ; but, when thefe fluids are mix-

ed, the motion of the particles is totally deftroy-

ed, and a certain degree of heat is neceflary to

renew their activity; for the chicken, which ex-

ifts in the centre of the cicatrice, has no motion

before incubation ; and, even 24 hours, or two

days afterwards, when we begin to perceive it

without the microfcope, it has not the fmalleft

appearance of motion. During the firft two or

three days, the foetus is only a fmall white mu-

cilaginous mafs, which gradually acquires con-

fidence and magnitude. But this progrels is ex-

ceedingly ilow, and has no refemblance to the

rapid movements of the organic particles in the

feminal fluid. Befides, I maintained, not with-

out reafon, that the motion of the Organic par-

ticles was entirely dellroyed ; for, if eggs be

kept -without expofmg them to the degree of

heat
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heat that is neceflary for the expanfion of

the chicken, the embryo, though completely

formed, will remain without any motion^
and the organic particles of which it is compo-
fed will continue fixed, without beinp- able to

give life and motion to the embryo which was
formed by their union. Thus, after the motion
of the organic particles is flopped, and afcer they
have united in fuch a manner as to forrii a foe-

tus, fome external caufe is ftill neceffary to give
them life and motion. This caufe, or agentj is

heat, which by rarifying the fluids, obliges them
to circulate : This circulation makes all the or-

gans a6t
;
and nothing farther is neceliliry for

the growth and expanfion of the parts than the

continuation of this heat.

Before the adion of this external heatj there

is not the fm.allefl: appearance of blood
;

and i

never could perceive any change of colour in

the veflels till about 24 hours after incubation.

In the veflels of the placenta, which cominuni-

cate with the body of the foetus, the blood firft

appears. But it would feem that this blood lo-

fes its red colour, as it approaches the body of
tlie animal

;
for the chicken is entirely white;

and, during the firft, fecond, and third days af-

ter incubation, we can with difficulty perceive
a few red particles near the animal's body, but

which feem not to make any part of it, though
thefe red particles are deflined fur the formation

of the heart. Thus the formation of blood i:^

an cflect produced by the motion communicated

T 2 to
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to the fluids by heat
;
and even this blood is

formed without the l.ody of the animal, the

%vhole fubftance of which confifls of a wliite

mucilage.
The foetus, as well as the placenta, receive the

nourifliment that is neceffary for their expanfion

by a fpecies of abforption ;
and they affimilate

the organic particles of the liquor in which they

fwim: For, it is an equal impropriety to fay that

the placenta nourifhes the animal, as that the a-

nimal nouriihes the placenta. If the placenta

nourifhes the foetus, the former would diminilli

in proportion to the growth of the latter, which

by no means happens ;
for both augment toge-

ther. I have indeed obferved, that, in eggs, the

placenta at firft grows much more in proportion

than the foetus, and, confequently, it may nou-

rifh the animal; or, rather, it conveys nourifli-

ment to the chick by means of abforption .

What we have faid concerning the chicken,

admits of an eafy application to the human foe-

tus, which is formed by the union of the orga-

nic particles of the tw^o fexes. The membranes

and placenta are produced by the fuperabundant

particles that enter not into the compofition of

the foetus, which is now inclofed in a double

membrane, containing alfo a quantity of fluid.

This fluid is at firfl: perhaps, nothing but a por-

tion of the feminal liquors of the father and mo-

ther
; and, as the foetus is not thrown out of the

uterus, it enjoys, from the moment of its forma-

tionj
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tion, as much exterrial heat as is fufhcient for its

expanfion. This heat communicates motion to

the fluids
;

it gives play to all the organs ;
and

the hlood is formed in the placenta, and in the

body of the foetus, folely by the motion excited

by the heat. We might even maintain, that the

formation of the blood in a child is as indepen-

dent of the mother, as that which arifes in the

egg is independent of the hen that covers it, or

of the furnace which heats it.

Jt is certain that the foetus, the membranes,
and the placenta, are all nouriihed and expanded

-by abforption ; for, at lirft, the lac that con-

tains the whole produd: of generation does not

adhere to the uterus : And we have feen, from

the experiments of De Graaff upon female rab-

bits, that he made the globules which contained

the foetufes roll about in the uterus. They
could receive no nourifliment, therefore, but by
abforbing the fluids that conftantly bedew the

uterus, to which they afterwards begin to ad-

here by means of a mucilage that gradually gives

origin to fmall blood vefTels, as ihall afterwards

be more fully explained.

But, to return to the formation of the foetus,

concerning which we have to make feveral re-

marks, both as to its fituation, and to the difl'er-

ent clrcumflances that may prevent or alter ihe

mode of its-produdtion.

In the liuman fpccics, the femen of the male

enters into the ureru?, the cavity of which i'

T 3 confiderubl'.' ,
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confiderable

; and, when It meets with -a fufE-

cient quantity of female femen, the two inftantly

mix, and the organic particles unite and form
the foetus. The whole is, perhaps, performed
in a moment, efpecially if the two fluids be ia

an adive ftate. The cavity of the uterus is the

proper place for the formation of the ^oetus ;

becaufe the femen of the male has an eafier ad-

miffion into the uterus than into the Fallopian
tubes or ovarium

; and, as the uterus has only
a fmall aperture, which is always fliut, except
when opened by the ardor of love, the materi-

als of generation remain there in fafcty, unlefs

they be diftvirbed by fome rare and accidental

circumftance. But, as the male fluid moiflens

the vagina,' before it penetrates the uterus, and,
as the organic particles are exceedingly adive,
it may penetrate as far as the Fallopian tubes

and ovarium. In the fame manner, as the fe-

male fluid is already peifecicd in the glandulous
bodies of tbe tefticles, from which it difliils and

moiftens the Fallopian tubess before it defcends

into the uterus
; and, as it may efcape through

the lacunae round the neck of the uterus, it is

not impoffihle that the mixture of the two li-

quors may take phice in all thefc different pla-

ces. Foetufes, therefore, may frequently be

formed in the vogina, and inflantly fall out of

it, having nothing proper for their retention.

O'iCj may aifo be fometiiTies formed in the Fal-T'v

lo
piar^
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loplan tubes
;
but inftances of this kind muft be

rare.

Anatomifts mention, that foetufes have been

found, not only in the Pallopian tubes, but hke-

wife in the ovaria. M. Theroude *, a furgeon
in Paris, fhowed to the academy a rude mafs

which he found in the right ovarium of a girl of

18 years of age. Two open fiiTures, garnifhed

with hair like the eye-lids, were perceived in this

mafs. Above thefe eye-lids was a kind of front,

with a black line in place of eye-brows. Imme-

diately above the front, there were feveral hairs

collected into two feparate pencils, one ofthem a-

bout feven inches long, and the other three. Below

the angle of the eye, two Urge, hard, white,

dentes molares appeared, together with their

gums : Thefe teeth were about three lines lo,ng,

and about a line diftant from each other. Se-

veral other teeth appeared, fituatexi at different

diftances. In the fame volume t, M. Mery is

reported to have found in the ovarium of a v/o-

man an upper jaw-bone, with feveral teeth in

it, fo perfed: that they appeared to he at leaJl

of ten years growth. In the Medical Jour-

nal, pubhfhed by the Abbe de Ja Roque J, we
have the hiftory of a woman, who died of her

ninth child, which had been formed in or fiear

one of the ovaria ; for, from the defcription, it

is not clear whether the child was within the o-

varuim^

^ See mern. de I'acad. des fciencer^, tom. t. p. 91.

f P. 244. J January iGQi.
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varlum, or adjacent to It only. This foetus was
about an inch thick, and completely formed. In

the Philofophlcal Tranfadions, examples are re-

corded of teeth, hair, and bones beinp- found in

the ovana of women. If all thefe fa6ts can be

credited, the feminal liquor of the male muft be

fuppofed fometimes, though rarely, to mount up
to the ovarla. But there are many confideratlons

which render this point extremely doubtful:

1. The fuCis which feem to fupport it are few :

2. The only inftance of a perfect foetus found

in the ovarium, is narrated in a very fufpicious

manner by M. Littrc. Neither is it impolfible

that the feminal fluid of the female alone may
fometim.es produce organized maflcs, as moles,

clfts full of hair, of bones, or of flelh. Bcfides,

if we are to believe anatomlfts, foetufes may be

formed in the teflicles of men as well as in thofe

of women
; for, we are told by a furgeon, in the

cd volume of the hiftory of the old academy *,

that he found a foetus, with its membranes, in

which the head, the feet', the eyes, the bones and

cartilages, v/ere di/lingui (liable, in the fcrotumof

a man. Were all thefe fadls equally worthy of

credit, we mull: neceffarily adopt one of the t^AO

following hypothefes ;
either that the ferr.inal

Ruid of each fex can produce nothing without

being mixed v/itli the other
; or, that either of

the fluids alone is capable of producing irregu-

larly on^anized malfes. If we maintain the for-
'

,

' mcr

Pag? 2y8,
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mer hypothefis, to explain the fads above rela-

ted, we fhall be obliged to admit, that the male

fluid fometimes afcends to the ovarium, and, by-

mixing there with the female fluid, forms orga-

nized bodies; and alfo, that the female fluid,

by being copioufly cff^ufed in the vagina, may,
in the time of coition, penetrate as far as the

fcrotum of the male, in the fame manner as the

venereal virus often reaches that part ; and, con-

fequently, that an organized body may be form-

ed in the fcrotum by a mixture of the male and

female fluids. If the other hypothefis, which is

the moft probable, be adopted, namely, that the

feminal fluid of each individual may feparately

produce organized maflcs, then all thefe ofleous,

flelhy, and hairy bodies, which fometimes appear

in the ovaria of females, and in the fcrotum of

males, may derive their origin from the feminal

fluid of the individual in which they are found.

But it is needlefs to fpeculate farther concerning

fads which Teem to be more uncertain than in-

explicable ;
for 1 am inclined to think, that the

kminal fluid of each individual may flngly pro-

duce fomcthing ;
and that young girls, for ex-

ample, may produce moles, without any inter-

courfe with the male, in the fame manner as

hens lay eggs without the intervention of the

cock. I might fupport this opinion v»'irh oblcr-

vations equally credible as thole we have juft

now quoted. M. de la Saone, a phyfician and

unatomifl, publjflicd a treatif: on this fubjed:, in

which
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which he aiTures us, that nuns, though ftridly

cloiftered, rometimes produce moles : And why
fhould this be impoffihle, fince hens produce eggs

without any communication with the cock, and

fince we find, in the cicatrices of thefe eggs, in-

ilead of a chicken, a mole with its appendages?
The analogy here is fufficiently ftrong to make

us at leaft fufpend a rafh determination. What-

ever be in this, it is certain, that a mixture of

the two fluids is necefTary for the formation of

a foetus, and that this mixture cannot be pro-

perlv effedled but in the uterus, or in the Fallo-

pian tubes, where anatomifts have fometimes dif-

covered foetufes : And it is natural to imagine,

that thofe which have been found in the cavity

of the abdomen, have efcaped by the extremity

of the tube, or by fome accidental rupture of the

uterus ;
and that they never fall into the abdo-

men from the ovarium, becaufe I think it next

to impolTible that the feminal fluid fhould afcend

fo far. Leeuwenhoek has computed the motion

of his pretended fpermatic animals to be four

or five inches in 40 minutes-; fo that, if the

whole fluid moved at this rate, in an hour or

two the animalcules might proceed from the va-

gina into the uterus, from the uterus into the

Fallopian tubes, and from the Fallopian tubes

into the ovaria. But, how is it poihble to con-

ceive, that the organic particles, whofe motion

ceafes whenever they are deprived of the fluid

part of the femen, lliould arrive at the ovarium,

uulefs
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unlefs they were accompanied with the liquor

in which they fwim ? The moving particles

cannot give a progrefTive motion to the fluid

which contains them. Thus, whatever adivity

may be afcribed to thefe organic particles, we

cannot conceive how they fhould arrive at the

ovarium, and there form a foetus, unlefs, by

fome unknown power, the fluid be abforbed by
the ovarium, a fuppofitlon which is not only

gratuitous, but contrary to probability.

The difficulty attending this fuppofition con-

firms the opinion, that the male fluid enters the

uterus, either by its orifice, or by penetrating its

fubftance. The female fluid may likewife find

its way into the uterus, either by the aperture at

the extremity of the Fallopian tubes, or by pe-

netrating the fubflance of the tubes and uterus.

M, Weitbrech, an able anatomift of the Acade-

my of Peterfburg, has clearly proved that the fe-

minal fluid can penetrate through the fubftance

of the uterus :

* Res omni attentione dignifl^ima,*

fays he,
'

oblata mihi ell in utero foeminae alicu-

*

jus a me difledae ;
crat uterus ea magnitudi-

' ue qua cfl'c folet in virginibus, tubaeque ambae
*

apertae quidem ad ingrciTum uteri, ita ut ex
* hoc in illas cum fpecillo facile pofl'em tranfirc
*
ac flatum injicere, led in tubarum extremo nul-

*
la dabatur apertura, nullus aditus

;
fimbriarum

* cnim ne veftigium quidem adcrat, M loco il-

* larum bulbus aliquls pyriformis materia fubal-
^ bida fluida turgens, in cuius medio fibra plana

*
nervea,
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nervea, .
cicatriciilae aemula, apparebat, quae

'
fub ligamentuli fpecie ui'que ad ovarii involu-

*[.cra protendebatur.
'

Dices, eadem a Regnero de Graaff jam
* olim notata. Equidem non negaverim illui-

' trem hunc profefTorem, in libro Tuo de organis
'

rnulieribus, non mode fimilem tubam deline-

V afle, Tab. xix. fig. 3. fed et nionuiffe
'

tubas,

"quamvis, fecundum ordinariam naturae dif-

**

pofitionem, in extreinitate fua notabilem fem-
"

per coardationem habeant, praeter naturam
" tamen aiiquando claudi ;' veruni enimvero,
' cum non meminerit au6:or an id in utraque
' tuba ita deprehenderit, an in virgine, an flatus

*
ifte praeternaturalis llerilitatem inducar, an

* vero conceptio nihilominus fieri poflit, an a

*

principio vitae talis flrudlura fuam oiiginem
'

ducat, five an tradu temporis ita degenerare
' tubae poffinr, facile perfpicimus multa nobis

'

.relida effe problemata, quae, utcumque foluta,

^^ multum negotii facefcant in exemplo noftro.

' Erat enim haec foemina maritata, viginti qua-
'
tuor annos nata, quae fiHum pepererat quem

'
vidi ipfe, odo jam annos natum. Die igitur

^ tubas ab incunabuli.s claulas llerilitatem iiidu-

"
cere : Qiiare haec noftra foemina peperit ?

" Die concepiiTe tubis claufis : Quomodo ovu-
' lum inp^redi tubam potu'it ? Die coaluiffe tubas

'^

poft partui-q
: Qiiomodo id nofii ? quomodo

'^ adeo evanefcere in utroque latere fimbriae pof-
*

funt, tanquam nunquam adfuiifent ? Si qui-
* dem
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* dem ex ovailo ad tubas alia daretur via, prae-
'

ter Illarum orilicium, unico greflu omnes fu-
*

perarentur difTicuhates ;
fed fidiones intellec-

*
turn quidem adjuvant, rei veritatem non de-

* monflrant ; praeftat igitur ignorationem fateri,
*

quam fpeculationibus indulgere *.' Thefe dif-

ficulties, which occurred to this acute obferver,

are infurmountable, according to the egg-fyflem.
But the fadt he records is alone fuiiicicnt to dc-

inonftrate, that the female fluid may penetrate

the fubftance of the uterus
;
and it is not to be

doubted that the male fluid is capable of enter-

ing it in the fame manner. The change which
the male fluid produces in the uterus, and the

fpecies of vegetation or expanfion which it oc-

cafions in that vifcus, is fufficient to demonftrate

the truth of the faft. Befides, the fluid which

ifl^ues through the lacunae of De GraafT being of

the fame nature with that of the glandulous

bodies, it is evident that this liquor proceeds
from the ovaria

;
and yet there are no vefiels

through which it could pais. We mull there-

fore conclude, that it penetrates throu'>-h the

fpongy fubfl:ance of the parts, and that it not

only enters the uterus, but may even ilfue out

of it, when the parts are irritated.

But, tiiough this penetration fliould be re-

garded as impofTiblc, it cannot be denied, that

the female fluid, v^hich dillills from the glandu-
lous

• See Comni. Acad. Pctropol. vol. iv. pag. 261. and 261.
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lous bodies of the ovaria^ may fall into the uterus,

by entering the apertures at the extremities of

the Fallopian tubes, as the male fluid enters by
the orifice of the uterus itfelf

; and, confequent-

ly, that the foetus may be formed in the cavity

of the uterus, by the mixture of the two fluids,

in the manner already explained.

CHAP.



CHAP. xr.

Of the Expanfion^ Groivth^ and Delivery of the

Foetus^ <i}'c.

IN
the expanfion of the foetus, two different

fpecies of growth are dillinguifhable : The

firft, which immediately fucceeds the formation

of the foetus, is not uniform in all the parts of

the animal. The nearer the foetus approaches
to maturity, the growth of the parts is more

proportional j
and it is not till after the birth,

that all the parts grow nearly in an equable
manner. We muft not imagine, that the foe-

tus, at the time of its formation, has the exa£t

figure of an adult. The fmall embryo, it is

true, contains all the parts elTential to a man ;

but they differ in their fucceffive expanfion.
In an organized body, like that of an animal,

fome parts may be luppofed to be more effential

than others ; and though none of them are ufe-

lefs or fuperfluous, yet there are fome to which
others feem to owe their growth and difpofition.

Some parts may be confidercd as fundamental,
without which the animal could not cxift, and

others as only fuperficial and acceffory. The
latter
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latter feem to derive their origin from the for-

mer, and to be intended more for conferring

fymmetry and external ornament on the animal,

than for enabling it to exifl:, or to perform the

funt^cions efTential to life. Tbcfe two different

fpecies of parts are fuccefTively e^xpanded, and

are almoft equally apparent at the time of birth.

But there are other parts, as the teeth, vv-lfich

arrive not at full maturity till feveral years af-

ter; and otheis, as tlie glandulous bodies in the

female tefticles, the beard of malesy^c. which

appear not till the age of puberty. ,

To difcover the fundamental and elTential

pans of an animal body, attention muil: be had

to-the mimber,-fituation,. and nature cf the

v/hole. Thofe which are fimple, thofe whofe

pofition is invariable, and thofe without which

the animal cannot exift, muft neceflarily be the

moft efTential. Thofe, on the contrary, which

A4:e' dfeuble, or more numerous, thofe which

vary ifi fize and' pofition, and thofe which may
be taken away without injuring or killing the

creature, may be regarded as Icfs effential, or

more acceflbry to the animal machine. Ariflotle

mentions, that the only parts efTential to all ani-

mals are thofe with which they take and digeft

their nouriflimenr, and throw out the fuperfiu-

ous part of it from, the body. The whole in-

teftinal canal is indeed extrem.ely funple, and

no other part can (iipply its place. The head

and back-bone are likewife fimple parts, the po-
fition
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lition of which is invariable. The back-bone

is the foundation of the animal frame
;
and the

action and movements of moft members of the

body depend upon the fpinal marrow which that

bone contains. It is this part, alfo, together with

the head, which appears lirft in the embryo.
Now, thcfe fimple parts, which are firO: formed,
are all efTential to, the exiftence and the form of

the animal.

The double parts in an animal body are more
numerous than the fingle parts; and they feem
to be produced on each fide of the fingle parts by
a fpecies of vegetation; for the double parts arc

fimilar in form, and different only in pofiiion.

The left hand is perfedly fimilar to. the right ;

but, if the left hand w^ere placed in the fituatioii

of the right, we could not perform the fame ac-

tions with it. The fame thing may be obferved

of all the double parts : They are fin:iilar in

form, but differ in pofition, which is relative to

the body of the particular animal
; and, if a line

were drawn, dividing the body into two equal

parts, the poiition of all the fimilar parts would
tend to tliis line as to a centre.

I he fpinal marrow, and the vertebrae in

which it is inclolcd, appear to be the real axis

of all the double parts of the animal body, from
which they feeni to derive their origin, and to

be only proportional branches iffuing from this

trunk or common bafe; for, in the young chick,

we fee the ribs fliooting from each fide of the

Vol. If. U vertebrae,
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vertebrae, as the fmall branches fhoot out from
the principal branch of a tree. In all embryos,
the middle of the head and the vertebrae firll

appear; w^e then fee, on each fide of the veficle

which compofes the middle of the head, two o-

ther veficles which feem to proceed from the

firfl : Thefe two veficles contain the eyes, and

the other double parts of the bead. In the fame

manner, we perceive an equal number of fmall

tubercles iffuing from each fide of the vertebrae,

which gradually extend, and form the ribs, and

other double parts of the trunk. Laflly, the

arms and legs appear like fmall tubercles on

each fide of the trunk. Tliis firft growth ia

verv different from what afterwards takes place ;

It is the produdion of parts which appear for

the firft time; the growth which fucceeds is on-

ly an expanfion of parts already formed.

The order and fymmetry of the double parts

in all animals, their regular pofition, the equa-

lity
of their extenfion and growth, and the per-

fect fimilarity of their ftrudure, feem to indi-

cate, that they derive their origin from the

fingle parts ;
that a certain force refides in the

fmgle parts which ads equally on each fide
; or,

which amounts to the fame, they are the bafes or

fulcra againft which the adion of thofe powers
that produce the expanfion of the double parts is

exerted; and that the adion of thefe forces,

t>oth on the right and left fides, are precifely

equal, and counterbalance each other.

Hence
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Hence we may conclude, that, if there is any
defeat, or redundance, in the matter deftined for

the formation of the double parts, as the forces

are equal on each fide, this defed or excefs

muft take place both in the right and left fides.

If, for example, from a defedt of matter, a man
has but two fingers in the right hand, in place

of five, the fame defe(ft will appear in tlie left ;

if, from an excefs of matter, there be fix

fingers in the right hand, he will have the fame

number in the left; or, if the matter be vitiated^

and produces a change in the parts of one fide,

the fame change will appear in the other. Of
this fadt we have daily proofs : The parts of

monfters are always deranged in a certain order

and proportion. Hence Nature, even in her er-

rors, uniformly commito the leaft of pofTible

miftakes.

This harmony in the pofition of the double

parts of animals, is likewife apparent in vege-

tables. The branches pufli out final! ramifi-

cations on each fide
;

the fmall nerves in the

leaves are equally difpofed with regard to the

principal nerve; and, if the fymmetry appear^

to be lefs cx^Ct in vegetables than in animals,

this proceeds only from its being mote various^

and bccaufe its limits arc more extenfive, and

lefs prccile. But the fame order is eafily rccog-

nifable; and the fingle and eflential parts aie

i)crfcdly diftinct from thofc which are double ;

U 2 zud
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and It is evident, that the latter derive their ori-

gin from the former.

It is impolTible to determine the form of thefe

double parts before their expanfion, or in what

manner they are complicated, or u^iat figure

refults from their pofition in relation to the

fmgle parts. The body of an animal, at the

inftant of its formation, unqueftionably con-

tains all the parts of which it ought to be com-

pofed : But the relative difpofuion of thefe

parts is then very different from what after-

wards appears.
- If we examine the expanfion

of a young leaf of a tree, we will find that it is

plaited on each fide of the principal nerve
;
and

that its figure, at this tinie, has no refemblance

to that which it afterwards affumes. When we
amufe ourfelves with plaiting paper, in order to

give it the form of a crown, of a boat, &c. the

different plaits of the paper feem to have no re-

femblance to the figure which refults from their

expanfion : We only perceive that the plaits

are uniformly made in a certain order and pro-

portion, and that, whatever is done on one fide,

is alfo done on the other. But, to determine

the figures which may refult from the expan-
fion of any given number of folds, is a problem

beyond the powers of geometry. The fcience

of mathematics reaches not what immediately

depends upon pofition. Leibnitz's art of Jina-

lyfis fitus does not yet exift
; though the art of

knowing the relations that refult from the pofi-

tion
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tion of things would be, perhaps, more ufefiil

than that which has magnitude only for its oh-

jed:; for we have more occafion to be acquaint-
ed with form than with matter.

In the expanfion of natural produdions, the

folded or plaited parts not only afl'ume different

pofnions, but they acquire, at the fame time, ex-

tenfion and folidity. Since, therefore, we are

unable to afcertain the exad: refult of a fnnple

expanfion of a folded figure, in which, as in

folded paper, nothing takes place but a change
of pofition among the parts, without any aug-
mentation or diminution of the quantity of

matter, how is it poflible for us to judge con-

cerning the expanfioil of the compound body of

an animal, in which not only the relative pofi-

tion, but likewife the quantity of matter in thefe

parts, fuffer conliderable changes ? We can only

re;ifon, therefore, on this fubjed, by drawing
conclufions from the examination of cbjeds at

different periods of their expanfion.

We, indeed, perceive the chick in the egg
before incubation : It fwims in a tranlparent

Huid, contained in a fmall purfe iornicd by a

very fine membrane in the centre of the cica-

trice. But the chick is then only a particle of

inanimatcd matter, in wliich no organization or

determined figure can be didinguiriied. We can

perceive, however, tliat one of its extremities is

the head, and the other the back-bone. 7 he

;mbiyo, in this flatc, fecms to be the firft pro-

U 3 dua
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dud of fecundation, refulting from the mixture
of the male and female femen. To afcertaia

this fadV, feveral things require attention : When
the hen has, for fome days, been along with the

cock, and afterwards feparated from him, the

eggs produced 20 days or a month after this fe-

paration, are equally fertile as thofe laid during
her cohabitation with the male. The eggs pro-
duced at the end of this period require only the

ufual time of 21 days in hatching ; and their

embryos are equally advanced both in form and

confiftence. From this circumftance we might
be led to imagine, that the form in which the

embryo appears before incubation, is not the

immediate effect of the mixture of the two fe-

minal fluids, but that it exifted in different

forms during the abode of the egg in the body
of the mother

;
for the embryo, in the form in

"which we fee it before incubation, requires only
the aid of heat in order to bring it to maturity.

Now, if this form of tlie embryo had exifted

2 1 d^ys or a month before, when the egg was

firR impregm^ted, why was it not hatched by the

internal heat of the mother \ Why do we not

tind the chick com.pletely formed in thofe eggs

which have been impregnated 21 days before

they are laid \

But this (lifliculty, though feemingly great, is

r.ot infurmountahle. When the hen cohabits

with the cock, the cicatrice of each egg, which

cantains tlie fcmcn of the female, receives a fmall

quantity
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quantity of the male fluid. The eggs in the ova-

rium of oviparous females are analogous to the

glandulous bodies in the teflicles of the vivipa-

rous : The cicatrice of the egg correfponds to

the cavity of thofe glandulous bodies which con-

tain the female femen ; and that of the male

penetrates and mixes with it- Tlie formation ot

the embryo inftantly refults from this mixture

or union of the two fluids. The firft -egg laid

by the hen after her communication with the

cock is fecundated, and capable of being hatch-

ed. Thofe which (he is afterwards to lay were

all impregnated at the fame inftant : But, as

they want fome efiential parts, the produdlion
of which has no dependence on the male fluid

;

as they have neither the white, the membranes,
nor the fliell, the imall embryos contained in

,the cicatrices of thefe imperfed: eggs, are inca-

pable of being hatched, though aided by the in-

ternal heat of the mother. The em.hryo, there-

fore, remains in the cicatrice in the fame flate in

which it was firft formed, till the egg acquires
all the parts neceflliry to the growth and nou-

liflament of the foetus ; and it is not till afrer

the egg has arrived at fidl perfeQion, that the

expanfion of the embryo commences. This cx-

panfion is effcded by the external heat of incu-

bation : But it is unqucftionable, that, if the egg
could be retained in the body 21 days after it

was (Completely formed, the chick would be

Jjatched, unlefs the internal heat of tlie mother

were
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were too great; for the degress of heat neceflary
for hatching eggs are very limited

;
and the

leaf! excefs or defed^ is eqiiaHy fatal to this ope-
ration. The ]ii\ eggs, therefore, laid by the

hen, containing the embryos in the fame lUt^

as the hrll:, prove nothing more than the neceffi-

ty of their acquiring full perfection before they
can be hatched.

It is apparent, therefore, that tlie ftate of the

embryo when the egg is laid by the hen, is its

firft ftate, and that which immediately fuccceds

impregnation ;
that it undergoes no interme-

diate changes of form ; and, confequently, by

tracing, as Malpighius has done, its gradual ex-

panfion, hour after hour, we difcover every

thing that it is pofTible for us to know, unlefs

%ve could perceive the mixture of the two fluids,

and the manner in which the particles arrange

themfelves during the firft formation of the em-

bryo.

If v.^e renefl on this inftantanepus fecundation

of a number of eggs, which are to be laid at fuc-

'cefTive intervals, w^e fliall difcover a new^ argu-

ment againfc the exiftence of eggs in viviparous

animals : For, if \vomen contained eggs, like

hens, why are not many of them fecundated at

the fame time ? Why does not one impregnation

give birth to a fucceftive race of children ? And,
when women conceive two or three children,

why do they always come into the world at the

fame time ? If thefe foetufes were produced from

eggs.
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fggs, would they not fucceed each other accor-

ding to the different ftates of perfection of the

feveral eggs exifting at the time of impregna-
tion ? And would not fuperfoetations be as ire-

tjuent as they are rare, and as natural as they
are acqidental ?

It is impolTible to trace the gradual expanfion
of the human foetus, as we can that of the chick

in the egg. The opportunities for obfervatioii

are few
;
and all we know of this fubje^t is de-

rived from the writings of anatomifts, furgeons,
and accoucheurs. It is from colleding all their

particular obfervations, and comparing their re-

marks with therr defcriptions, that the following

abridged hiftory of the human foetus has been

compiled.

Immediately after the mixture of the two fe-

minal fluids, it is probable that the whole mate--

rials of generation exifl: in the uterus, upder the

form of a fmall globe ;
for we learn from ana-

tomifts, that, three or four days after conception,

there is a fmall globular mafs in the uterus, the

grcatefl diameter of which is about 6 lines, and

the leaft 4, This globe is formed by a de-

licate membrane, which contaitis a limpid li-

quor very like the white of an egg. We may
already perceive, in this liquor, fome fmall fi-

bres, which arc the fnft rudiments of the foetus.

Upon the fiirface of the globe there is a net-

work of delicate fibres, which extends from one

or
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of the extremities to the middle : Thefe are the

firft veftiges of the placenta.

Seven days after conception, the lineaments

of the foetus are diftinguifhable by the naked

eye. They are, however, very imperfect, and

have the appearance of a gelly almoft iranfparent,

though it has acquired fome degree of folidity.

The head and trunk may be eafiiy diftinguilli-

ed
;
becaufe this mafs is of an oblong figure, and

the trunk is longeft and moft delicate. Some
fmall fibres, refembling a plume of feathers, if-

fue from the middle of the foetus, and termi-

nate in the membrane in which it is inclofed.

Thefe fibres are the rudiments of the umbilical

cord.

Fifteen days after conception, the head and

the moft prominent features of the face are ap-

parent. The nofe refembles a fmall elevated

thread perpendicular to a line which marks the

divifion of the lips : Two fmall black points re-

prefent the eyes ; and we fee two holes in place

of ears. The body of the foetus has alfo ac-

quired fome growth. On each fide of the fu-

perior and inferior parts of the trunk, thofe fmall

protuberances appear, which are the rudiments

of the arms and legs. The length of the whole

body is about five French lines.

Eight days after, in all three weeks, the body
of the foetirs is -augmented only about a line :

But the arms, and legs .are apparent. The

.growth of the arms is quicker than that of the

legs ;
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legs ;
and the fingers feparate fooner than the

toes. The internal organization now begins to

be vifible : The bones appear like fine threads.

The ribs are dilpofed on each fide of the back-

bone like minute threads: The arms, the legs,

the fingers and toes, are alfo reprefented by fi-

milar threads.

At one month, the foetus is more than an

inch in length: It naturally aflumes a curved

pofture in the middle of the liquor that fur-

rounds it; and the membranes in which the

whole is included, are both augmented and

thickened. The whole mafs is of an oval figure,

the greateft diameter of which is about an inch

and a half, and the leall about an inch and a

quarter. The human figure is no longer equi-
vocal : All the parts of the face are already

diftinguifhable; the body is delineated; the

haunches and the belly are prominent; the

liands and legs are formed, and their fingers and

toes are divided ;
the fkin is thin and tranfpa-

lent ; the vifcera relemblc a knot or plexus of

fibres; the velfels are like fine threads, and the

membranes are extremely delicate: I he bones

are ftill fofr, and it is in a few places only that

they have begun to alTume fome degree of ioli-

dity. The vcflels which form the umbilical cord

lie parallel to each other in a ftraight line. The

placenta now occupies only a third of the whole

mai's, inftead of a half, which it did during the

jirfldays; the fuperficial growth of the placenta,

therefore,
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therefore, has not been fo great as that of the

foetus and mafs; but it has received a great

augmentation in folidity; it has become pro-

portionally thicker than the membranes of the

foetus, both of which are now diftinguilhable.

According to Hippocrates, the male foetus

expands fooner than the female.

At the end of fix weeks, the foetus is about

two inches long, and the human form begins to

be more p^rfetft, only the head is very large in

proportion to the other parts of the body. A-
bout this time the motion of the heart becomes

vifible : In 50 days, the heart has been perceived

to beat for a confiderable time after the foetus

was extraded from the uterus.

In two months, the foetus is more than two

inches in length; and the oflitication is per-

ceptible in the middle of the two arm-bones, in

the thigh and leg, and in the point of the under

jaw, which is then greatly advanced before the

upper. Thefe, however, are only olleous points.

But, by means of a quicker growth, the clavi-

cles are entirely oflified : The umbilical cord is

formed, and the veffcls which compofe it begin

to twift like the threads of a rope: But this

cord is very Ihort in comparilon of the length

it afterwards acquires.

In three months the foetus is nearly three

inches long, and weighs about three ounces.

Hippocrates afferts, that at this time the motions

of the male foetus begin to be felt by the mo-

ther ;
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.ther ;
but that tUofe of the female are not per-

ceptible till four months. Some women, how-

ever, affirm that they have felt the motions of

the foetus at the beginning of the fecond month.

It is difficult to acquire any certain knowledge
on this fubjecl: The fenfations excited by the

firft movements of the foetus depend more, per-

haps, on the fenfibility of the mother, than the

llrength of the child.

Four months and a half after conception, the

leneth of the foetus is from fix to i'tvcn inches.

All the parts are greatly augmented, and eafily

diftinguiiliable from each other : Even the nails

appear on the fingers and toes. The tefticles of

the male are ffiut up in the belly above the kid-

neys. The ftomach is filled with a thick fluid,

fimilar to that which is contained in the amnios.

In the fmall guts we find a milky fluid, and a

black liquid matter in the great guts. There [j

2l fmall quantity of bile in the vefica fellis, and

a little urine in the bladder. As the foetus

floats freely in the fluid that furrounds it, there

is always fome fpace beween its body and the

membranes in which it is contained. Thefe

membranes, at flrR, grow more rapidly than the

foetus ; but, after a certain time, the reverfe

takes place. Before the end of the third month,
the head is bent forward

;
the chin refls on the

breafl: ;
the knees are^ elevated, and the legs

folded back upon the thighs. One of the hands,

and often both, touch the face. Afterwards,

when
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when the foetus acquires more ftrength, it per--

petually changes its pofition, as we learn from

the following obfervations made by perfons {kil-

led in the art of midwifery : i. The umbilical

cord is often twifted round the body and mem-
bers of the child, in a manner that neceffarily

fuppofes different motions'and pofitions. 2. Mo-
thers feel the motion of the child fometimes on

one fide of the uterus, and fometimes on the o-

ther
;
and it often ftrikes againft many different

places, which could not happen unlefs it affumed

different pofitions. 3. As the foetus fwims in a

fluid which furrounds it on all fides, it may ea-

fily turn, extend, and twift itfelf by its own

powers : It rar-ft likewife take different fituations,

according to the various attitudes of the mo-
ther's body ;

vvhen the mother, for example,
lies down, the pofition of the foetus muft differ

from what it is when ihe ftaiids.

Moft anatomifts maintain, that the foetus is

obliged to bend its body, becaufe it is too much
confined by the membranes. But this opinion
feems not to be well founded

; for, during the

lirft five or iix months, at leaft, there is room
more than fufficient to admit a full extenfion of

the foetus ;
and yet, during all this period, the

foetus is bended. Wc fee likewife that the

chick is bended in the liquor of the amnios,

while, at the fame time, this membrane, and the

fluid it contains, afford room fufficient to hold a

body five or fix times larger than the foetus. We
may,
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may, therefore, conclude, that the bended po-

flure of the foetus is natural, and not the effect

of reftraint. I am inclined to think, with

Harvey, that the foetus takes this pofture, be-

caufe it is moft favourable to reft and deep ;

for all animals bend their bodies when they want

to repofe themfelves, or to lleep : And, as the

foetus fleeps almoft continually, it naturally af-

fumes this advantageous pofition.
'

Certe,' fays

this celebrated anatomift,
' animalia omnia, dum

'

quiefcunt et dormiunt, membra fua ut pluri-
* mum adducunt et complicant, figuramque o-

* valem ac conglobatam quaerunt : Ita pariter
*

embryones, qui aetatem iuam maxime fomno
*

tranfigunt, membra fua pofitione ea qua plaf-
' mantur (tanquam naturaliifima ac maxime in-

* dolenti quietique aptilllma) componunt ''^\'

The uterus, as formerly remarked, grows

very quickly after pregnancy ;
and it continues

to increaie proportionally with the foetus. But

the growth of the foetus at laft exceeds that of

the uterus ;
and it is natural to think, that the

foetus, v.'hen near maturity, is too much con-

fined, and agitates the uterus by repeated mo-

tions. The mother feels tliefe fuccelhve efforts,

which are called periodic pains, after the la-

bour of child-bearing commences. The more

force the foetus exerts in order to dilate the u-

terus, it finds an increafed refiftance trom the

natural elafticity of the parts. Hence every ef-

fort

*
Harvey de General, p. 25 j.
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fort tends to open the os tincae, or orifice of the

uterus, which has already been gradually en-

larged during the laft months of pregnancy.
The head of the foetus puflies along againft the

margins of this orifice, and dilates it by a con-

ftant preiTure, till the moment of delivery,

when it opens fo wide as to allow a free pafiTage

to the child.

What renders it probable that the labour-

pains are occafioned by the dilatation of the os

tincae is, that this dilatation is the only certain

mode of diftinguifhing the real from the falfe

pains. Women often feci very briflc pains,

which are not thofe that immediately precede

delivery. To diflinguifli thofe falfe from the

true pains, Deventer advifes the accoucheur to

feel the orifice of the uterus, and maintains, that,

if the pains be true, the dilatation will augment

upon the acceffion of every pain ;
and that, on

the contrary, if the pains be falfe, the orifice

will rather contrad: than dilate, or, at Icaft, that

it will not continue to dilate. Hence we may
conclude, that thefe pains proceed not from a

forced dilatation of the orifice of the uterus.

The only thing that is embarraffing, is the alter-

nation of pain and of eafe experienced by the

mother. This circumfi:ance does not perfed:iy

correfpond with the caufe we have affigned ;

for the gradual and continued dilatation of an

orifice fhould produce a conftant pain, without

any intervals of eafe. Perhaps the alternations

may
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may be afcrlbed to to the feparation of the pla-

centa : It adheres to the uterus by the Infertions

of a number of fmall papillae. May we not,

therefore, fuppofe that thefe papillae feparate

not from their cavities all at once
;
and that the

fucceffive feparation of thefe papillae gives rife,

at different intervals, to the frclli acccffions of

pains ? Here the effed: perfedly corrcfponds

with the caufe
;
and this conjedure may be fup-

ported by another remark : Immediately before

delivery, there ilfues out a vifcous whitifh li-

quor, fmiilar to that which flows from the pa-

pillae of the placenta, when torn from the ute-

rus. It is therefore extremely probable, that

this liquor, which ilfues from the uterus, is pro-

duced by the feparation of fome of the papillae

of the placenta.

It fometimes happens, that the foetus efcapes

from the uterus without burfting the membranes,

and, confequently, without difcharging the li-

quor they contain. This fpecies of birth feems

to be the mod natural, and is fimilar to that of

moft animals. The human foetus, however,

commonly pierces the membranes, by the rc-

fiftance it meets with at the orifice of the uterus :

And fometimes a part of the amnios, and even

of the chorion, is brought away adhering to the

head of the child like a cap. As foon as the

membranes are pierced or torn, the liquor,

which is called the ivaters^ runs out, and, by

lubricating the vagina and orifice of the uterus,

facilitates the paffage of the child. After the

Vol. If. X
'

difcharge
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difcharge of the waters, there is fufficient room

left in the uterus for the midwife to return the

child, when its pofuion is unfavourable to the

birth. After the child comes into the world,

the delivery is not completed. The placenta

and membranes ftill remain in the uterus ;
and

the child is attached to them by means of

the umbilical cord : They are eafily brought a-

way by the hand of the midwife
;
and fome-

times the weight of the child is fufficient. Thefe

organs, which were neceffary to the exigence

of the foetus, become ufelefs, and even noxious

to the child, after birth. They are, therefore,

inftantly difengaged from the child's body, by

cafting a knot on the umbilical cord, about an

inch from the navel, and by cutting the cord an

inch above the ligature.
In fix or feven days,

the remains of the cord dry up, and fall off clofe

to the navel.

By examining the foetus before birth, we are

enabled to form fome ideas concerning the me-

chanifm of its natural funcOiions. There are or-

gans neceffary to it while in the womb of the

mother, but which become ufelefs immediately

after birth. The better to comprehend thefe

fundions, we muft explain more fully the na-

ture of thefe acceflbry parts, the umbilical cord,

the membranes, with the liquor they contain, j

and the placenta. The umbilical cord, which

is attached to the body of the foetus at the nra-

vel, is compofed of two arteries and a vein: By
thefe
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thefe the courfe of the circulation is lengthened ;

but the vein is larger than the arteries. At the

extremity of the cord, each of ihefe veffels di-

vide into an infinite number of ramifications,

and extend themfelves between two membranes.

They fet off from the common trunk in fuch a

manner, that the whole ramifications afTume a

round form, and are diflinguifhed by the name

of placenta, becaufe they refemble a cake. The

central part of the placenta is thicker than its

edges : Its mean thicknefs is about an inch, and

its diameter is eight or nine inches, and fome-

times more. Its external furface, which is ap-

plied to the uterus, is convex, and the internal

furface is concave. The blood of the foetus cir-

culates in the cord and in the placenta. The
arteries of the cord proceed from two large ar-

teries in the foetus, and carry the blood through
all the arterial ramifications of the placenta ;

and the blood is collecled and returned to the

foetus by the venous branches of the placenta

and the umbilical vein.

The concave furface of the placenta is cover-

ed with the chorion : Its convex furface is alfo

covered with a foft membrane, which feems to

be a continuation of the chorion, and is eafily

torn ;
and the foetus is inclofed in the double

covering of the chorion and amnios. The figure

of the whole is globular, becaufe the intervals

between the foetus and membranes are filled

with a tranfparent fluid. This liquor is imme-
X 2 diatelv
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cllately confined by the amnios, which is the in-

ternal membrane : It is thin and tranfparent,

and folds itfelf round the umbilical cord, at its

infertion into the placenta, and continues to co-

ver it the whole way to the navel of the foetus.

The chorion is the external menibrane
;

it is

thick, fpcngy, and interfperfed with blood- vef-

fels. It confifts of feveral coats, the outermoll

of which covers the convex furface of the pla-

centa. It fends off duplicatures to cover the

papillae, which are inferted into the cavities at

the fundus of the uterus, called lacunae. Thefe

infertions connect the foetus to the uterus.

Som.e anatomlUs have maintained, tliat the

human foetus, like thofe of certain quadrupeds,

was furnilhed with an ailantois, a membrane

deftined for the reception of the urine
;
and they

have pretended to have difcovered it between

the chorion and amnios, or in the middle of the

placenta, at the root of the umbilical cord, un-

der the form of a pretty large bladder ;
and that

it received the urine by means of a long tube,

which made a part of the cord, and which open-

ed at one end into the bladder, and, at the other,

into the ailantois, anfwering the fame purpofes

as the urachus in other animals. They acknow-

ledge, however, that the urachus of the human

foetus is not near fo large as in quadrupeds ;

but they afiert that it is divided into a number

of fmall tubes, and that the urine paffes into

their cavities.

To
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To thefe fa£ls are oppofed the experience arxd

obfervation of mod anatomiils. They feldom

find any veftiges of an allantois either between

the chorion and amnios, or in the placenta ;

nor do they perceive any urachus in the umbi-

lical cord. A kind of ligament, indeed, runs

from the external furface of the bottom of the

bladder to the navel
; but, when entering the

cord, it becomes fo delicate as to be almoll re-

duced to nothing. Neither is this ligament

commonly hollow
;

and we can perceive no

correfponding aperture in the bottom of the

bladder.
^

The foetus lias no communication with the

open air
;
and the experiments made upon the

lungs demonftrate that they have never refpired ;

for they fmk in water, while thcfe of infants,

who have breathed, uniformly fwim : The foe-

tus, therefore, has no refpiration in the womb
of the mother

; confcquently, it can make no

found v/ith its voice ; and all the llories of chil-

dren groaning and crying before birth muft be

regarded as fabulous. After the waters run off,

however, the air may fmd admiilion into the

cavity of the uterus, and the clilld may begin
to lefplre before its birth. In this cafe, the

ch.ild may cry, in the lame manner as tlie chlck-

€!i cries before the lhe]l of the egg is broken,
which it is enabled to do by means of the air

lodged in a cavity between tlic external mem-
brane and the .(hell : This air cxiHs in ail eggs,

X 3 an^
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and Is produced by the fermentation of tlie

matters they contain *.

The lungs of the foetus, having no motion,

receive no more blood than is fufficient for

their nourifhment and growth: Another paflage,

therefore, is open for its circulation. The blood

in the right auricle of the heart, inftead of paf-

fmg into the pulmonary artery, and, after cir-

culating through the lungs, returning into the

left auricle by the pulmonary vein, palTes dired:-

ly from the right to the left auricle, through an

aperture called the foramen O'uale, which is in

the partition of the heart that feparates the two

auricles: The blood then enters the aorta, by
the ramifications of which it is diftributed to

every part of the body ;
it is then taken up by

the numerous branches of the veins, which gra-

dually unite into one trunk, called the vena cava,

that terminates in the right auricle of the heart.

The blood contained in this auricle does not all

pafs through the foramen ovale ; part of it e-

fcapes into the pulmonary artery, but it enters

not into the body of the lungs ;
for there is a

communication between the pulmonary artery

and the aorta, by an arterial canal which leads

immediately from the one to the other. It is

by thefe means that the blood circulates in the

'

foetus, without entering the lungs, which it

does in children, in adults, and in all animals

who refpire.
It

* See Vegetable Statics, chap. 6.
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It has been imagined by fome, that the blood

of the mother paflesinto the body of the foetus,

by means of the placenta and umbilical cord :

They fuppofed, that the blood-veffels of the u-

rerus opened into the lacunae, and thofe of the

placenta into the papillae, and that they inofcu-

lated with one another. But this opinion is

contradided by experiment. When the arteries

of the umbilical cord are injedted, the liquor re-

turns by the veins, without any of it efcaping

externally. Befides, the»papillae can be drawn

out of the lacunae in which they are lodged,

without any extravafation of blood either from

the uterus or placenta ;
from both there oozes

out a milky matter, which, we have already re-

marked, ferves for the nourifhment of the foe-

tus. It is probable that this liquor enters the

veins of the placenta in the fame manner as the

chyle enters the fubclavian vein
;
and the pla-

centa, perhaps, performs the ofEce of the lungs

in maturating the blood. One thing is certain,

that the blood appears much fooner in the pla-

centa than in the foetus
;
and I have often ob-

ferved, in eggs which had been fat upon for a

day or two, that the blood appeared lirft in the

membranes, and that their blood-velTels are nu-

merous and large, while the whole body of the

foetus, except the point where thefe blood-

veffels terminate, is only a white tranfparent

matter, in wlilch there is not the lealt veftige
of blood.

It
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It has been imagined that the liquor of the

amnios is a nourifliment received by the mouth

of the foetus. Some have even pretended to

have found this liquor in the ftomach, and to

have feen feveral foetufes who wanted the um-

bilical cord entirely, and others who had only a

fmall portion of it, wiiich had no conncdion

with the placenta. But, in this cafe, may not

the liquor have pafled into the body of the foe-

tus by the portion of the cord that remained, or

even by the navel itfelf? Befides, other fads

may 'be oppofed to thcfc : Foetufes have been

found, whole lips were not feparated ;
and o-

thers whofe oefophagus had no aperture. To

leconcile thefe fads,fome anatomifts have main-

tained, that the aliment pafled into the foetus

partly by the umbilical cord, and partly by the

mouth. But none of thefe opinions feem to

have any foundation. The queftion is not, how

the foetus alone, but how the whole apparatus

of generation, receive their growth and nourifh-

nient? for the placenta, the liquor, and the

membranes, increafe in bulk as well as the foe-

tus
; and, confequently, thofe inftruments and

canals employed for receiving and tranfporting

nourifhment to the foetus, are themfelves en-

dowed with a fpecies of life. The expanfion

of the placenta and membranes is equally diffi-

cult to conceive as that of the foetus
; and, it

may be faid, with equal propriety, that the foe-

tus nouriflies the placenta, as that- the placenta

nouriflies
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nourifhes the foetus. At the commencement

of growth, the whole mafs floats in the uterus,

without any adhefion ; and, of courfe, the nou-

rifhment can only be conveyed by an abforptiori

of the ladieous fluid contained in the uterus.

The placenta appears firft to attract this fluid,

which it converts into blood, and tranfports by
the veins into the foetus. The liquor amnii feems

to be nothing but this milky fluid in a purified

ftate, the quantity of which is augmented, by a

fimilar abiorption, in proportion to the growth
of the membranes; and the foetus probably ab-

forbs this liquor, which feems to be neceffary for

its growth and nourifliment : For, it is worthy
of remark, that the foetus, during the firft two

Or three months, contains very little blood : It

is as white as ivory, and appears like a conge-
ries of lymph fomewhat confolidated

; and, as

the fkin is tranfparent, and all the parts extreme-

ly foft, the body of the foetus may be eafily pe-

netrated by the fluid in which it fwims, and thus

receive the matter necefl'ary for its growth and

expanfion. It may indeed be fuppofed that the

foetus afterwards receives nourifliment by the

mouth; becaufe we find a liquor, fimilar to that

of the amnios, in the ftomach, urine in the blad-

der, and meconium, or excrement, in the inte-

ftines; and, as neither urine nor meconium ap-

pear in the amnios, it is natural to conclude,

that no excrements are voided by the foetus, e-

fpecially as feme are born without having the

anus
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anus perforated, and yet large quantities of me-
conium are found in their inteftines.

Though the foetus has no immediate connec-

tion with the uterus, but is only attached to it

by the fmall external papillae of the placenta;

though it has no communication with the blood

of the mother, but, in fome meafure, is equally

independent of her as the egg is independent of

the hen which covers it; yet it has been main-

tained, that, whatever afFeds the mother, pro-
duces a fimilar efFed upon the foetus, and that

the imprefTions received by the former are com-
municated to the fenforium of the latter. To
this imaginary influence have been attributed all

thofe relemblances, monftro/ities, and peculiar

marks which appear on the fkin of particular chil-

dren. Many of thefe marks I have examined,
and they uniformly appeared to be occafioned

by a derangement in the texture of the fkin

only. Every mark muft neceflarily have a faint

refemblance to fomething or other ; But fuch

refemblances, I am perfuaded, depend more on

the imagination of thofe who fee them, than up-
on that of the mother. On this fubjedl, the

marvellous has been pullied to an extreme de-

gree. The foetus has not only been faid to bear

the real reprefentations of the appetites of the

mother, but that, by a fmgular fympathy, the

marks which reprefent ftrawberries, cherries, &c.

aflumed a deeper colour during the feafon of

thefe fruits. A little attention, however, will

convince
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convince us, that thefe changes of colour are

more frequent, and that they happen whenever

the motion of the blood is accelerated, whether

it be occafioned by the heat of fiimmer, or by

any other caufe. The marks are always either

yellow, or red, or black; becaufe the blood gives
thefe colours to the fkin when it enters in too

great quantities into the veflels. If thefe marks
were occafioned by the appetites of the mother,

why are not their forms and colours as various

as the objects of her defires ? What a multitude

of ftrange figures would be exhibited, it all the

whimfical longings of a mother were written

upon the fkin of the child ?

As our fenfations have no refemblance to the

objcds which excite them, it is impoffible that

defirc, fear, horror, or any other pafTion or emo-

tion, can produce real reprefentations of the ob-

jeds by which they are occafioned. An infant

being, in this refped, equally independent of the

mother as the egg is independent of the hen

that fits upon it, 1 ftiould be equally induced to

believe that the imagination of a hen, which
faw by accident a cock's neck twilled, fhould

produce wry necked chickens from the eggs fhe

was hatching, as that a woman that faw a man
broke upon the wheel, fl^ould produce, by the

mere force of imagination, a child with all its

limbs broken.

But, fuppofing this fact to be well atteftcd, I

flill maintain that the imagination of the mother

could
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could not be the caufe of it ; For, what is the

efFed of horror ? An internal movement, or, if

you pleafe, a convulfion of the mother's body,
which might alternately comprefs and ftretch

the uterus. What VN^ould he the refult of this

commotion ? Nothing fimilar to its caufe ; for,

if the commotion was very violent, the foetus

might be killed, wounded, or have fome of its

parts deranged : But how is it poffible to ima-

gine that this commotion fhould produce in the

foetus any thing fimilar to the thoughts of the

mother, unlefs we fuppofe, with Harvey, that

the uterus poiTefTes the faculty of conceiving

ideas, and of realifmg them upon the foetus ?

But, if the imagination of the mother has no

effed upon the foetus, it may ftill be demanded.

Why did this child come into the world with

its members broken ? Though a dired folution

of a fad, which is both extraordinary and un-

certain, is not to be expeded ; yet, I think, this

queftion admits of a fatisfadory anfwer. Phae-

nomena of the moft uncommon kind, and which

are but rarely exhibited, as neceifarily happen
as thofe that are ufual and frequent. Among
the infinite combinations of which matter is ca-

pable of forming, arrangements of the moft pe-
culiar and extraordinary fpecies muft fometimes

take place. Hence, out of the numberlefs chil-

dren which daily come into the world, one may
fometimes appear with two heads, with four

legs, or with all its members broken. It is,

therefore,
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therefore, Vv'ithin the circle of nature, that a

child, without the aid of the mother's imagina-

tion, may be born with its arms and legs bro-

ken. This phaenomenon may have been exhi-

bited ofrener than once ; the mother of this

child may, during her pregnancy, have feen a

man broken en the wheel
;
and the defects of

conformation in the child may have been attri-

buted to the impulfe made, by this dreadful

fpedlacle, upon the imagination of the woman.

But, independent of this general folution, the

fact may be explained in a more dired manner.

The foetus, as formerly remarked, has nothing
in common with the mother. Its fundions, its

organs, its blood, its movements, are all peculiar,

and belong to itfelf alone. The only matter it

derives from the mother, is the liquor or nutri-

tive lymph vv-hich diftills from the uterus. If

this lymph fuffers any change, if it be infedtcd

with the venereal virus, the infant is affected

with the fauie difeafe ;
and it is reafonable to

think that all the difeafes vv'hich proceed from

vitiated humours may be communicated from

the mother to the child. We know that the

fmall pox is communicated in this manner ;
and

we have too many examples of children, imme-

diately afterbirth, becoming innocent vidimsof

the debauchery of tJieir parents. The venereal

virus attacks the mod folid parts of tlie bones ;

and it appears to adt with more force upon the

middle of the bones, which is the part where the

oflification
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offification firft commences, and is, of courfe,

the moft hard and folld part. I conceive, there-

fore, that the infant in queftion has been affect-

ed with the venereal diforder while in the womb
of its mother, and that this was the reafon why-
it came into the world with its bones broken

through the middle.

The fame effedl: might be produced by the

rickets: In the roval cabinet, there is a fkeleton

of a rickety child, the bones of whofe legs and

arms are joined in the middle by a callus: From

infpeiting this fkeleton, it appears that its bones

had been broken before birth, and afterwards re-

united by a callus.

But we have dwelt too long upon a fa6t which

credulity alone has rendered marvellous. Pre-

judice, efpecially that fpecies of it which is

founded in wonder, will always triumph over

reafon. It is needlefs to attempt to perfuade
women that the marks on their children have no

conned:ion with their ungratified longings. I

have fometimes afked them, before the birth of

a child, of what particular longings they had

been difappointed, and, of courfe, what marks

the child would bear ? But I had only the fatis-

fadion of perplexing, without convincing them.

The time of geftation is generally about nine

months, but it is fometimes longer and fome-

times fliorter. Many children are born in the

feventh and eighth, and fome not till after the

ninth month : But, in general, the births before

the
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the ninth month are more frequent than thofe

which exceed that term.

It is generally believed, that children born in

the eighth month cannot live, or, at leaft, that

more of them die than of thofe who come into

the world in the feventh month. This opinion

appears to be paradoxical ; and, if we confult

experience, I believe it will be found to be er-

roneous. A child born in the eighth month is

more perfectly formed, and confequently more

vigorous and lively, than one who is born in the

feventh. This opinion, however, is very com-

monly received, and is founded on the authori-

ty of Ariftotle :

'
Caeteris animantibus ferendi

'
uteri unum eft tempus, homini vero plura funt ;

*

quippe et feptimo menfe et decimo nafcitur,
*

atque etiam inter feptimum et decimum pofitis ;

'

qui enim menfe odavo nafcuntur, etji minus,
* tamen vivere poffunt *.' The beginning of the

feventh month is the earlieft term of delivery.

If the foetus be reje<Sted fooner, it dies, and is

denominated an abortion. Thus the time of

geftation is more various in the human fpecics

than in other animals
; for it extends from the

-^th to the luth, and, perhaps, to the eleventh

month.

We are aflured by women who have had ma-

ny children, that females remain longer in the

womb than males. If this be true, it is not fur-

prifmg that female children fliould fometimes be

born
* Vide dc Gcnerat. anim. 1. 4. c. uk.
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born in the loth month. When infants come

into the world before the 9th month, they are

neither fo large nor fo well formed as tiiofe who

appear not till a later period. Thofe, on the

contrary, who remain in the womb till the loth

n>onth, are larger and better made
;

their hair

is longer ; the growth of the teeth, though ftill

concealed within the gums, is more advanced
;

and the tone of their voice is deeper and more

diftina.

With regard to the occafional caufes of deli-

very, there is much uncertainty. It is imagined

by fome writers, that, when the foetus has ac-

quired a certain fize, the capacity of the uterus

becomes too fmall for its retention, and that the

reftraint felt by the child obliges it to exert every

effort to break its prifon. Others alledge, which

amounts nearly to the fame thing, that the foe-

, tus becomes too heavy to be fupported by the

uterus, which, therefore, opens to be difcharged

of its load. Neither of thefe rcalbns appear to

be fatisfadory : T he uterus has always fufficient

capacity and (Irength to contain and lupport the

weight of a child of nine months
;
for it is often

loaded with two, during the Tame period ;
and it

is certain, that the weight and fize of two chil-

dren of eight months, for example, exceed thofe

of a fmgle infant of the fame age. Befides, it

is not unfrcquent that a child of nine months is

lefs than another at eight months, though it ftill

remains in the womb.

Galpn
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Galen pretends that the foetus continues in

the uterus till it is able to take nouriihment by
the mouth, and that the want of proper food

makes it reftlefs, and anxious to efcape. it has

been faid by others, that the foetus is originally

nouriihed by the mouth, but that, in procefs of

time, the liquor amnii is fo contaminated with

the urine and tranfpiration of the foetus, that it

becomes perfed:ly difguftful, and obliges the

child to ufe every method to effe£t its efcape
from the womb.

Thefe reafons feem not to be more fatlsfacSlorv

than the former ; for from them it would fol-

low, that the fmalleft and weakeft foetules would

necefTarily remain longer in the w^omb than

thofe of larger and more robufl bodies
;
which

is by no means the cafe. Eefides, it is not for

nourifhment that the child, immediately after

birth, feems to be anxious ; for it can want food

for a confiderable time after : It appears, on

the contrary, to be extremely dcfirous of eafmg
itfelf of the fuperfluous load of nourifhment

(the meconium) received in the womb. Tliis

circumftance induced Drelincourt, and fome o-

ther anatomifts, to think, that the acrimony
and uneafmcfs, ariling from an accumulation

of excrement in the bowels, is the reafon Vv^hy

they become reftlels, and ufe every effort to

efcape from the womb. I am not, I acknow-

ledge, more fatisfied with this explication than

Vol. H. Y the
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the others. If the child is prefTed with faeces,

why does it not evacuate them in the hqour
amnii ? But this never happens. It appears, on

the contrary, that the neceffity of evacuating

the meconium is not fek till after birth, when

the motion of the diaphragm, occafioned by

refpiration, compreffes the inteftines, and gives

rife to this evacuation
; ei'pecially fince no me-

conium was found in the amnios of a foetus of

ten months, who had not refpired, and fince

an infant of fix or feven months difcharges the

meconium foon after refpiration.

Other anatomifts, and particularly Fabricius

ab Aquapendente, imagined that the foetus left

the uterus, from a defne of being refrefhed by

refpiration. But this caule feems to be as chi-

merical as any that has been mentioned. It is

impoflible that a foetus can have any idea of re-

fpiration ;
and far lefs can it have any concep-

tion whether refpiration v;ould be agreeable or

difagreeable.

After confiderlng all thefe hypothefes, I fu-

fped that the delivery of the foetus depends on

a caufe of a very different nature. The men-

ftrual flux returns at ftated intervals. Though
its appearance be interrupted by impregnation,

its caufe is not defiroyed ; and, though no blood

is exhibited at the accullomed period, yet a re-

volution in the fyftem, fimilar to what happens

before impregnation, muil take place. It is for

this
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this reafon, that, in fome women, the menfes

are not entirely lupprciTed during the firfl two

or three months after conception. I imagine,

therefore, that this periodic revolution happens

as regularly after a woman has conceived as be-

fore, but that the blood is prevented from flow-

ing, becaulc the excretories of the uterus are

fwelled and fhut up, unlefs when it arrives in

fuch large quantities, and ads with fuch forccj

as to overcome the refinance with which it is

oppofed. In this cafe, a great quantity of blood

rulhes out, and an abortion is the confequence.

But it frequently happens, that a fmall quantity

of blood appears, without producing this effedt
;

becaufe the blood has only been able to open a

few of the canals or excretories of the uterusj

while the reft remain entirely obftruded.

Though no blood appears, which is generally

the cafe, the firft revolution fails not to be ac-

companied with the fame painful fymptoms;

During the firft fupprcffion of the menfes^

therefore, the uterus is affeded with a confide-

rable agitation, which, when a little augmented^

entirely deftroys the produd of generation.

Hence we may reafonably conclude, that few

of thofe conceptions, which happen a fhort time

before the accuftomed return of the menfes, are

fucccfsful ;
becaufe the adion of the menftrual

blood eafily deftroys the feeble roots of a germ
i'o tender and fo delicate. Hiofe conceptions^

on the contrary, which take place immediately
Y 2 after
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after this periodic difcharge, fucceed much bet-

ter
;
becaufe the foetus is allowed more time to

grow, and to fortify itfelf againft the adlion of

the blood, when the next revolution happens in

the fyftem.

After the foetus has been enabled to refift the

adlion of the firft revolution, the increafe of its

growth, and of its attachment to the uterus, ren-

der it ftill more capable of
refifting any of the

fubfequent revolutions: Abortions, indeed, fome-

rimes happen during every revolution
;
but they

are more rare in the middle of the period of

geftation than either at the beginning or near

the end. Why they are more frequent at the

beginning, has already been explained : It only
remains to fhow why they are likewife more

frequent towards the end.

The foetus generally comes into the world du-

ring the tenth revolution of the menfes. When
it is born at the ninth or eighth, it lives, and is

not, therefore, regarded as an abortion. Some

have pretended to have feen inftances of chil-

dren born at the feventh, and even at the fixth

revolution, who, notwithftanding this unfavour-

able circumftance, continued to live. There is

no difference between abortion and birth, but

what relates to the Hving powers of the child.

In general, the number of abortions in the firft,

fecond, and third months, for the reafons already

affigned, is very great ;
and the number of pre-

mature births, in the feventh and eighth months,
is
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is alfo very great, in proportion to the abortions

in the fouith, fifth, and fixth months
; becaufe,

during this middle term of geftation, the pro-

dud of generation having acquired llrength and

folidity fufficient to refill the adion of the firft

four periodic revolutions, a more violent effort

than any of the former is neceflary to deftroy

the foetus. For the fame reafon, an abortion is

more difficult during the fifth and fixth months.

But the foetus, v^-hich till now was weak, and

could exert its own force only in a feeble man-

ner, begins to move vi'ith more vigour ; and,

when the eighth revolution takes place, the efforts

of the foetus uniting with thofe of the uterus, and

facilitating its exclufion, the foetus may come

into the world in the feventh month, and be in

a capacity of living, whenever it happens to be

unufuaily ftiong at this period. But, if the foe-

tus be excluded folely from a weaknefs of the

uterus, which renders it unable to refifl: the ac-

tion of the blood during the eighth revolution,

the birth of it is confidered as an abortion, and

the child dies. But fuch cafes are uncommon ;

for, if the foetus has refifted the firll feven re-

volution?, nothing but particular acciilents can

prevent it from refifling the eighth, unlcfs it has

acquired more vigour than is common at this

period. A foetus which has accjuired the iamc

degree of ftrength, but at a later period, will be

excluded at the ninth revolution; and thofe whicli

require nine months in obtaining this degree of

Y 3 . ilrcngth,
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ftrength, will be born at the tenth revolution,

which is the moft ufaal term. But, when the

foetus acquires not this degree of ftrength and

perfection in nine months, it will remain in the

uterus till the eleventh, or even the twelfth revo-

lution, that is, till the tenth or eleventh month :

Of fuch late births many examples are record-

ed.

Other reafons, to confirm the opinion, that

the menflrual flux is the occafional caufe of

births at different periods, may be produced.
The females of all animals which have no men-

fes bring forth very nearly at the fame terms :

The diiierence in the times of geftation is ex-

tremely fmall. We may, therefore, conclude,

that this variation, Vv^hich is very great in wo-

men, proceeds from the ad;ion of the menftrual

blood, which is exerted at every periodic revo-

lution.

We have already remarked, that the placenta

adheres to the uterus by the papillae only ; that

there is no blood either in thefe papillae, or in

the lacunae in which they are inferted; and that,

when they arc feparated, an operation which

requires no great effort, a milky liquor only if-

fues from them. Why, therefore, is the birth

of a child uniformly followed by a confiderable

haemorrhage, fir ft of pure blood, and afterwards

pf bipod mixed with a vv^atery fluid? This blood

proceeds not from the feparation of the placen-
ta- for the papillae are drawn out of the lacunae

without
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without any efFufion of blood. Delivery, there-

fore, which is nothing more than this repara-

tion, ought to produce no haemorrhage. Is it

not more natural, on the concrary, to think, that

the action of the blood is the caufe of the birth ;

and that it is this mendrual blood alone which

forces the veflels of the empty uterus, and be-

gins to flow immediately after delivery, in the

fame manner as it did before conception ?

We know, that, for fomc time after conception,

the fac which contains the product of genera-

tion, adheres not to tlie uterus. We have feen,

from the experiments of De GraafF, that, by

blowing upon the fmall globule, it changes its

pofition. The adhefion to the uterus is never

very ftrong : In the early periods of gcflation,

the placenta is flightly applied to the uterus ;

and thefe parts are o^Jy contiguous, or joined

by a mucilaginous matter, which has hardly any
adhefion. How, then, fliould it happen, that,

in abortions of the lirfl or fecond month, this

globule never eicapes without being attended

with a great cfTufion of blood ? This eiiufion

cannot be occalioned by the paflage of the glo-

bule, which has no adhefion to the uterus. It

is by the adtion of the blood, on the contrary,
that the globule is extruded. Should we not,

therefore, conclude, that this is the menftrual

blood, which, by forcing the canals through
which it was accuftomed to flow beibre impreg-

nation.
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nation, deftroys the produ^i; of conception, and
refumes its ordinary courfe ?

The pains of child-bearing are principally
occafioned by this adion of the blood

; for, it

is well known, that they are equally violent in

abortions of two or three months, as in ordinary

births; and that many women feel, without ha-

ving conceived, very acute pains, whenever the

menftrual flux is about to appear. Thcfe pains
are of the fame kind with thole which accompany
abortions or births. Ought we net, therefore,

to afcribe them to the fame caufe ?

It appears, then, that the periodic revolution

of the menftrual blood has great influence in

child-bearing, and that it is the caufe why the

terms of delivery in women are more various

than in other animals which are not fubjcdl to

this difcharge, and which always bring forth at

the fmie times. It is alfo apparent, that the

revolution occafioned by the action of the men-
ilrual blood is not the only cauTe of birth : The
a^ion of the foetus itfelf contributes greatly to

this end; for tliere are infl;anccs of children ha-

ving made tlieJr efcape from the uterus after the

death of the mother, which could only happen
from an exertion peculiar to the foetus.

The terms of gefl:ation in cows, flieep, and

other animals, are always the fame, and no liae-

morrhage attends their delivery. May vvc not,

therefore, conclude, that the bleed difcharged

by women after dcliverv is the menftrual

blood.
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blood, and that the adlion of this blood upon
the uterus, during every periodic revolution, is

the reafon why the human foetus is excluded at

fo many different terms ? It is natural to i-

magine, that, if the females of viviparous ani-

mals had menfes like women, their deliveries

would be follow^ed by an effufion of blood, and

be equally various in their terms. The foetufes

of animals are brought forth covered with their

membranes
;
and it is feldom that the mem-

branes are broken, or the waters flow before

delivery. But the birth of a child, with its

membranes entire, is a rare phaenomenon. This

circumfhance feems to evince, that human foe-

tufes make greater efforts to efcape from their

prifon than thofe of other animals, or that the

uterus of a woman affords not fo free a paffage

to the child
;

for it is by the ftruggles of the

foetus againft the rcfiftance it meets with at the

orilice of the uterus, that the membranes are

torn.

R E C A P I-
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AL L animals are nourifhed by vegetables,

or by other animals which feed upon vege-

tables. There is, therefore, in Nature, a mat-

ter common to both, which ferves for the

growth and nourifhment of every thing that

lives or vegetates. This matter can have no

other mode of efFeding growth and nourifh-

ment, but by affimilating itfelf to every part of

the animal or vegetable, and by intimately pe-

netrating the texture and form of thefe parts,

which I have diftinguifhed by the appellation of

an mternal mould. When this nutritive mat-

ter abounds more than is fufficient for the

growth and expanfion of the animal or vege-

table, it is detached from all parts of the body,
and depofited in one or feveral refervoirs, under

the form of a fluid. This fluid contains all the

particles which are analogous to the different parts

of the body, and, of courfe, all that is neceflary

for the reprodudion of a being in minaiure

perfedly fimilar to the firft. In mofl animals,

this fuperfluity of nutritive matter does not take

place till they have nearly acquired their full

growth; and hence it is that animals are not

capable of generating before this period.

When
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When this nutritive and prolific matter, which
is univerfally difluled, has palled through the

internal mould of an animal or vegetable, and

has found a proper matrix, it produces an ani-

mal or vegetable of the fame loe' ies. But,
when it finds not a fuitable matrix, it produces

organized beings different from animals or ve-

getables, 08 the moving and vegetating bodies

which appear in the feminal fluids of animals,

and in the infufions of the buds of plants, &c.

This prolific matter is compofed of organic

particles, which are always adive, whole mo-

tions and a«llions are fixed or arrefted by the brute

parts of matter in general, and pjrficularly by-

oily and faline fubftances ; but, as foon as they
are difengaged from this matter, which is fo-

reign to their nature, they refume their atlion,

and produce different fpecies of plants, and other

animated beings.

The effeds of this prolific matter may be {een

by the microfcope in the feminal fluids of both

male and female animals. The femen of vivi-

parous females is filtrated through the glandu-
lous bodies which grow upon their tefticlcs

; and

thefe glandulous bodies contain a confiderable

quantity of feminal fluid in their cavities. Ovi-

parous females, as well as the viviparous, have

a feminal fluid, which is ftill more adive than

that of the viviparous. The femen of the fe-

male is, in general, fimllar to that of the male,

when both are in a natural fiatc. Thcv dccom-

pofe
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pofe in the fame manner; they contain fimilar

organic particles ;
and they exhibit the very fame

appearances.
All animal and vegetable fubflances contain a

great' quantity of this organic and prolific mat-

ter. To difcover it, we have only to fepa-

rate it from the brute matter in which it is

entangled; and this operation is effected by

infufmg animal or vegetable fubftances in water:

The falts melt
;
the oils feparate ;

and the or-

ganic particles become evident by their move-

ments. They abound more in the feminal fluid

than in any other parts of animals; or rather,

they are there more difengaged from the brute

matter. Soon after flefh is infufed, and while

it is only flightly diflolved, the organic matter

appears under the form of moving bodies, which

are nearly as large as thofe in the feminal fluid.

But, in proportion to the increafe of the diflTolu-

tion, thefize of the organic particles is diminifh-

ed, and their motion is augmented; and, when

the fleih is entirely decompofed or corrupted,

the organic particles are extremicly minute, and

their motion is inconceiv^ably rapid. It is then

that this matter may be poifonous, like that of

the viper's tooth, in which Mr Mead perceived

an infmite number of fmall pointed bodies, and

which he imagined to be falts, though they are

nothing but thefe fame organic particles in an

extremely adive ftate. The pus which pro-

ceeds from wounds may acquire, luch a degree

of
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of putrefcency, as to become a poifon of the

moft a6):ive kind ; for, whenever this adive

matter is exalted to a certain point, which may

always be diftinguilhed by the rapidity and mi-

nutenefs of the moving bodies it contains, it

muft become a fpecies of poifon. The fame

thing may be remarked with regard to the poi-

fon of vegetables. The fame matter which

nouriihes us while in a natural ftate, w^ill de-

flroy us when it is corrupted, as appears from

the gangrenes wiiich affed: the limbs of men and

other animals, when they are fed with corrupt-

ed grain ;
and from comparing the refidue of

the food which adheres to our teeth, wirh that

which proceeds from the teeth of the viper or

of a mad dog, which is nothing but the fame

matter too much exalted, and in the higheft

ftate of putrefadion.

When large quantities of this organic and

prolific
matter are coUeded in fome part of an

animal, where it is obliged to remain, it there

forms living beings, which we have always re-

crardcd as real animals. The taenia, the afca-

rides, all the worms found in the veins, in the

liver, in wounds, in pus, and moft of thofe which

are formed in putrified flefti, have no other ori-

gin. The eels in pafte, in vinegar, and all the

pretended microfcopic animals, are only dillc-

rent forms alTumed, according to circumftances,

by this adive matter, which has a perpetual

tendency to organization,
la
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In infufions of all animal and vegetable fub-

jflances, this prolific matter firil difcovers itfelf

under the form of vegetation : We fee it form

into filaments, which grow and expand like

plants; then their extremities and joints fwell

and burft to give paffage to the multitude of mo-

ving bodies which have the femblance of animals.

Nature, it would appear, begins all her opera-

tions by a kind of vegetable motion: This mo-

tion we perceive in a variety of microfcopic ob-

jeds, and in the expanfion of the animal em-

bryo ;
for a foetus, at firft, polfeifes only a fpecies

of vegetable growth or motion.

Sound food furnifhes none of thefe moving

particles for a confiderable time : Frefli meat,

grain, fruits, &c. require fome days infufion

before they exhibit any moving bodies. But

the more any matter is corrupted, decompofed,

or exalted, as pus, blighted grain, honey, the fe-

minal fluids, &c. thefe moving bodies make

their appearance the fooner. In feminal fluids,

they are entirely free from other matter j
and

only a few hours infufion are neceflTary to difco-

ver them in pus, corrupted grain, honey, firong

drugs, &c.

The exiftence, therefore, of an organic ani-

mated matter, univerlally diffufed through all

animal and vegetable fubftances, and which e-

qually ferves for their nourifhment, their growth,
and their reprodudion, is apparent. Nutrition

is effeded by the intimate penetration of this

matter
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matter through every part of animal or vege-

table bodies ; expanlion, or growth, is only a

more extenfive fpecies of nutrition, which pro-

ceeds as long as the parts are dudile, and ca-

pable of being ftretched; and reprodudion is an

effed of the fame matter, when it fuperabounds

in the body of an animal or vegetable. Every

part of organized bodies fends off to proper re-

iervoirs the organic particles which are fuper-

fluous for its nourifhment : Thefe particles are

perfedly fimilar to the different parts from

which they are detached, becaufe they were

deftined for the nourifhment of thofe parts.

Hence, when the whole particles fent off from

every part of the body are alTembled, they muft

necelTarily form a (mall body fimilar to the ori-

ginal, becaufe every particle is fimilar to the

part from which it was detached. It is in this

manner that every fpecies of reprodudion,
where only one individual is requifite, as that of

trees, plants, polypi, vine-fretters, &c. is ef-

feded. This is alfo the firft method employed

by nature for the rcprodudion of fuch animals

as require the aid of different fexes; for the fe-

minai fluid of each fex contains all the particles

neceffary for reprodudion : But, to complete
the operation, fomethlng more is requifite,

namely, the mixture of both fluids in a place

fuited to the expanfion and growth of the foe-

tus; and this place is the uterus of the female.

There
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There are, therefore, no pre-exifting germs,

or germs infinitely contained within each other.

But there is anorganic matter diffufed through all

animated nature, which is always adive, always

tending to form, to affimilate, and to produce

beings fimilar to thofe which receive it. The fpe-

cies of animals and of vegetables, therefore,

can never be exhaufted : As long as individuals

fubfift, the different fpecies will be conftantly

new
; they are the fame now that they were

three thoufand years ago : The whole will per-

petually exift by their own powers, unlefs they

be annihilated by the will of their Creator.

THE



THE

Natural history

o f

M A N.

SECT. L

Of the Nature of Man,

THOUGH
man be much interefted in ob-

taining a knowledge of himfelf, yet T fu-

fpe£t that he is better acquainted with every
tother objedt. Endowed by Nature with organs
dcftined folely for our own prefetvation^ we

employ them for the reception of external im-

preffions only. Anxious to expand our external

exiftence beyond the limits of our powders, and

to multiply the functions of our fenfcs, we Icl-

dom employ that internal fenfe which reduces

us to our true dimenfions, and difliinguiflies us

from every other being. If, however, we are

Vol. IL Z defirous
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defirous of knowing ourfelves, we muft cultivate:

this fenf'e, by which alone we are enabled to

form a difpaflionate judgment concerning our

nature and condition. But how fhall we give

to this fenfe its full extent and activity ? How
ihall wx emancipate the foul, in which it refides,

from all the ilhifions of fancy! We have loft

the habit of employing this fenfe
;

its adlvity

is repreffed by the tumult of corporeal fenfa-

tions, and parched with the heat of our palTions ;

the heart, the imagination, the fenfes, all con-

fpire to annihilate its exertions. Unchangeable,

however, in its naiure, and invulnerable by its

eflence, it continues always the fame. lis fplen-

dour may be obfcured, without loiing its force ;

it may enlighten us lefs, but it guides us with

certainty. Eet us colled thofe rays which it

ftill emits, and the darknefs which furrounds us

will diminifh ; and, though the path (liould
,j

^

not be equally illuminated from one end to the

other, we fhall at leaft have a torch to prevent

us from wandering.

The firif and moft difficult ftep, in arriving ^t

a proper know^ledge of ourlelves, is to acquire

diftind ideas of the two fubftances of which we

are compofed. Simply to affirm^ that the one

is immaterial, unextended, and immortal, and

that the other is material, extended, and mor-

tal, is only denying thofe qualities to the one,

which w^e.know the other pofTeffes. What real

knowledge can be acquired from this mode of

negation f
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negation ? Such negative expreffions can com-

municate no politive idea. But, to fay that we
are certain, of the exigence of the former, and

Icfs aifured of that of the latter
;

that the fub-

flance of the one is funple, indivifible, and has

no form, becaufe it manifells itfelf only by a

fmgle modification, which is that of thought ;

that the other is lefs a fubftanc^, than a fubjed:

capable of receiving fpecies of forms relative to

our fenfes, which are all as uncertain and as va-

riable as the organs themfelves, is advancing
one ftep towards a didind: idea of the nature of

the two fnbftances : It is afcribing to both dif-

ferent and peculiar properties; it aiiigns lothem

politive qualities, and enables us to inllitute a

comparifon between them.

All our knowledge is ultimately derived from

comparifon. What is abfolutely incomparable^
muft be incomprehenlible. Of this God is the

only example : fie cannot be comprehc?rJed,
becaufe he can be compared with no orber be-

ing. But every thing whicli is fulceptible of

ijeing compared, and of being relatively viewed

in ditierent ilghrs, becomes a fource of human

knowledge. The more fubjeds of comparifon
which any cbjed alTords, the means of formino:

a proper knowledge concerning it are propor-
tionally incrcafcd and facilitated.

The cxifxence of the foul is felf-evidcnt : To
be, and to think, are, with regard to us, the fame

thing. 1 iiis truth is more than intuitive : It i3

Z 2 independei\t
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independent of the fenfes, of the imagination,
of the memory, and of all our other relative

faculties. But the exiHence of our bodies, and

of external objeds, is doubtful to every unpre-

judiced reafoner
;

for that extenfion in length,

breadth, and thicknefs, vv'hich we call our bodies,

and which feem to be fo intimately conneded

with us, is nothing more than a relation of our

fenfes
;
and the organs of fenfation themfelves

are only certain affinities with the objeds whicli

affed them. Has the internal fenfe, the mind, I

any thing common or fimilar to thefe organs ?

Have the fenfations produced by light or found

any refemblance to that fubtile fluid which ex-

cites the idea of light, or to the vibration of the

air which conveys to us the notion of found ?

Thefe effeds refult folely from the neceOliry and

intimate relation that fubfifts between the eyes

and ears and the different matters which ad up-

on them. But, as we have demonftrated, that

there is no refemblance between fenfations and

the objeds which produce them, is not this a

fufficient proof that the nature of the foul is dif-

ferent from that of matter ?

We may, therefore, confider it as an efta-

bliflied point, that internal fenfation is totally

differenc from its caufe ;
and we have already

lliown, that, if externa] objeds exift, they muft

be very different from the ideas we form of

them ;
becaufe fenfation has not the mofl diftant

refemblance to the objeds by which it is excited.

May
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May we not hence conclude, that the caiifes of

our feniations neccfTarily differ from our notions

concerning them ? That extcnfion which we

perceive by the eye, that impenetrabiHty of

which we acquire the idea by touching, and all

the other conllituent properties of matter, may
have no exiftence; fmce our internal fenfations

ofextenfion, impenetrabihty, &c. are neither ex-

tended nor impenetrable, and poflefs nothing
in common with thefe qualities.

As the mind, during fleep, is affedled with

fenfations which are often different from thofe

excited by the adual preience of the objeds,

is it not natural to think, that the prefence of

objects is not neceffary to the exiftence of our

fenfations, and, confequcntly, that both mind

and body may exift independent of thefe objedts ?

For, during fleep and after death, the body has

the fame exiftence as before, though the mind

recognifes not this exiftence, and, with regard to

us, the body entirely lofcs its being. Now I ail^,

if any objed that can exift, and afterwards be

no more, which afl'ed:s us in a manner totally

different from what it is, and from what it Jias

been, can be fo real as to leave no doubt of its

exiftence ?

We may ftlll, however, bcHeve, though we
are uncertain, that fomething exifts without us ;

but we cannot hefitate concerning the real ex-

iftence of every thing within us. The exiftence

of the foul, therefore, is certain, and that of the

Z 3 body-
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body feems to be doubtful. The mind has one

mode of perception when we deep, and another

when we are awake; after death, (he will per-

ceive in a manner ftill more different ;
and the

objeds of fenfation, or matter in general, may-

then have no more exigence with regard to her,

than our bodies, with which we have no farther

conne(ftion.

But, though we admit the exiftencc of mat-

ter, and that it cxifts in the very manner we per-

ceive it; yet, in comparing it with the mind, wj

Ihall find the latter endovi-ed with qualities fo op-

pofite, that we cannot hefitate concerning the

difference of its nature, and the fuperiority of

its rank.

It is impofTible to recognife the mind under

any other form than that of thinking, which is

extrem.ely general, fimple, and uniform. Tliis

form is not divifible. extended, impenetrable,

nor polfeffes any other quality ot iimtter. The

mind, therefore, which is the fubjecl of this

form, muft be indivifible and immaterial. Our

bodies, on tlie contrary, as well as all external

objeds, have many forms, each of which is com-

pounded, divifible, and deftrudible; and the

whole are only relative to the different organs

by which we perceive them. Our bodies, and

matter in general, therefore, poifefs noconftant,

real, or uniyerfal properties, which can enable

VIS to acquire a certainty of their exiftence. A
Vlind man has no idea of the images of bodies

pieicnted
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preftinted to us by means of Hgbt. A leper,

whole ikin was inienfible, could have none ot

thofe ideas which originate from the fenfe of

feeling. A deaf man knows nothing of- found.

Suppofmg a pcrfon to be fucceilively deprived

of theie three inftruments of Tenfation, the mind

would ftiil exift, and manifeft itfelf by its*own

internal power of thinking. But, if you ab-

fl'radl colour, extenfion, folidity, and all the o-

ther qualities of matter which have a relation to

our fenfes, matter, in this cafe, would be entirely

annihilated : The mind, therefore, is indeftruc-

tible ;
but matter may, and muft perifh.

The iame reafoning applies to the other fa-

culties of the mind, when compared vvith the

mod effential properties of matter. The mind

wills and commands
;
the body obeys as far as

it is able : 1 he mind can unite itlelf, in an in-

llant, to the moJft diftant or moll elevated ob-

jeds ;
and nothing can prevent this union, when

ihe commands it to be eifeded. But the body
is incapable of uniting with any objedt ;

it is

wounded by every thing that makes too clofe

an approach. Every thing refifts and becomes
an obftaclc to its motions, which are naturally .

flow. Is this will, then, nothing more than a

corporeal movement
;
and is contemplation on-

ly a fnnple contadt ? How could this contact

be efiedcd with remote objeds, or abftrad fub-

jecls ? Or how could this motion be inftantane-

oufly accompliflied ? AVlthout fpace and time,

the
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the idea of motion is inconceivable. The will,

therefore, if it be a motion, is not a material

motion
; and, if the union of the mind with its

objed be a contact, it muft be a contad, or ra-

ther an intimate penetration, at a diftance! qua-
lities which are the reverfe of thofe of matter,
and which, of courfe, can belong only to an

immaterial being.
But I am apprehenfive of having dwelt too

long upon a fubjeft, which, by fome, may be

regarded as foreign to the nature of this work.

What connexion, it rmiy be faid, have metaphy-
fical remarks on the mind with natural hiftory ?

If I were confcious of abilities fufficient for the

difcuffion of a topic fo elevated and extenfivc,
this refledion, I acknowledge, would not give
me any uneafmefs

; and I have abridged my
obfervations, folcly becaufe I defpaired of being
able to comprehend a fubjedi fo immenfe, and

fo important in its r.atiire. Why fhouid the

nobleil: part of man be rejeded from his hifiory ?

Why tlius prepofterouily dehafc him, by confi-

dering him merely as an animal, while his na-

ture is fo different, and fo iuperior to that of the

brutes, that nothing but the mod brutal igno-
rance could ever dream of confounding them ?

Man, it is true, refembles the other animals

in the material part of his being ; and, in the

enumeration of natural exigences, w^e are obliged
10 rank him in the clafs of animals. But, in

{nature, there are neither claffes nor genera ;
all

are
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are mere independent individuals. Claflcs and

genera are only the arbitrary operations of our

own fancy : And, though we place man in one

of thefe clafl'es, we change not his nature
; we

derogate not from his dignity ;
we alter not his

real condition; we only aflign him the firft rank

among beings which refemble him folely in the

material part of his exiftence.

When we compare man with the animal

creation, we find in both a material organized

body, fenfes, flelh and blood, motion, and ma-

ny other ftriking refemblances. But all thefe

analogies are external, and authorife us not to

pronounce, that the nature of man is fimilar to

that of the brute. In order to acquire a diflincft

idea concerning the nature of each, it is necef-

fary that we (hould have as complete a know-

ledge of the internal qualities of animals as we

liave of our own. But, as it is impofTible to

know what pafles within animals, or how to

rank or eftimate their fenfations, in relation to

thofe of man, we can only judge by comparing
the efieds which refult from the natural opera-

tions of both.

Let us, therefore, confider thefe ciTcds
; and,

while we acknowledge all the particular refem-

blances, we (hall only examine fome of the moft

general diftlndlions. The moft ftupid man, it

will be admitted, is able to manage the moft a-

jert and fagacioiis animal: lie governs it, and

makes it fubrervlcni: to his purpolcs. This he

ciTcds
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effeds not fo much by flrength or addrefs, as by
the fuperiority of his nature. He compells the

animal to obey him, by his being poffefled of

reafon, which enables him ro projed and to a^fc

in a fyftematic manner. The ftrongeft and moil

fagacious animals have not the capacity of com-

manding the inferior tribes, or of reducing them

to a ftate of fervituJe. The ftronger, indeed,

devour the weaker : But this ad;ion implies an

urgent neceffity only, and a voracious appe-

tite, qualities very different from that which

produces a train of actions all directed to one

common defign. If animals be endowed with

this faculty, why do not feme of them aflume

the reins of government over others, and force

them to furniih their food, to watch over them,
and to lelieve them when fick or wounded ?

But, among animals, there is no mark of fubor-

dination, nor the lead trace of any of them be-

ing able to recognize or feel a fuperiority in his

nature above that of other fpecies. We fhould,

therefore, conclude, that all animals are of the

fame nature, and that the nature of man is not

only far fuperior, but likewife of a very different

kind from that of the brute.

Man exhibits, by external figns, Vv'hat paiTes

within him. He communicates his fentiments

by words
;
and this fign is univerfal. The fa-

vage and the civilized man have the fame powers
of'utterance

;
both fpeak naturally, and are e-

qually underuood. It is not owing, as fome

have
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have imagined, to a defe£l in their organs, that

animals are denied the facuky of ipeech. The

tongue of a monkey has been difcovered by a-

natomifts to be as perfedt as that of a m.an *.

The monkey, therefore, would fpeak, if it could

think. If the train of its tbouglits were analo-

gous to that of ours, it would fpeak the language
of men; and fuppofing the order and manner
of its thinking to be peculiar to the fpecies, it

would ftill fpeak a language intelligible to its

neighbours. But apes have never been difco-

vered converfmg together. Inftead, therefore,

of thinking in a manner analogous to man, they
fcem not to have the fmalleft order or train in

their thoughts. As they exprefs nothing that

exhibits combination or arrangement, it follows,

either that they do not think, or that the limits

of their thinking are extremely narrow.

As feveral ipecies of animals are capable of

being taught to pronounce words, and even to

repeat fentences, this is an invincible proof that

the want of fpeech among them is not owing
to any defeat in their organs. Many other

brutes might, perhaps, be taught to articulate

words t ; l^^^tj t^ make them conceive the ideas

which thefe words exprefs, is beyond the power
of art. They feem to articulate and to repeat

merely like an echo or a machine. They are

defedive,

* Sec M. Perault, Hillory of Animals,

f Leibnit'/ mentions a dog that had been taught to pro-

nounce feveral French and German words.
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defedive, not in the mechanifm of their or-

gans, but in their intelledual powers.

Language implies a train of thinking; and it

is for this reafon that brute animals are incapa-
ble of fpeech : For, though we ihould allow them
to pofTefs fomething fimilar to our firft appre-

henfions, and to our moft grofs and mechanical

fenfations, it is certain that they are unable to

form that alfociation of ideas in which alone the

effence of refledion and of thought confifts.

They can neither think nor fpeak, becaufe they
can neither join nor feparate ideas; and, for the

fame reafon, they neither invent nor bring any

thing to perfection. If they were endowed with

the power of refleding, even in the flighteft de-

gree, they would be capable of making fome

progrefs, and acquire more induftry ;
the pre-

fent race of beavers would build their houfes with

more art and folidity than their progenitors; and

the bee would daily improve the cell which fhe

inhabits : Foi, by fuppofmg that this cell has all

the perfedion of which it is capable, we afcribe

to this infed a genius and underftanding fuperi-

or to the human, by which it is enabled, at one

glance, to perceive the utmoft point of perfec-

tion to which its woik can be carried. But

man never can attain a clear view of this point :

Much time, refiedion, and pradice, are neceffa-

jy, before the mcaneft of our arts can be brought
to maturity.

Whence
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Whence proceeds this uniformity in all the

operations of animals? Why does every fpecies

perform the fame work in the very fame man-

ner ? And why is the execution of different in-

dividuals neither better nor worfe than that of

every other? Can there be a ftronger proof that

their operations are only the reiults of pure me-

chanical impulfe ? If they poflelfed a fingle fpark

of that inward light which illuminates man-

kind, we fhould find variety, at leaft, if not per-

fedion, in their works
; every individual would

exhibit fome difference in his mode of execution.

But fuch differences never appear: They all

work upon the fame plan; their mode of adling

runs through the whole fpecies, and is not pe-
culiar to any individual : If, therefore, we a-

fcribe to animals a mind or foul, we muft allow

but one to every fpecies, of which each indivi-

dual has an equal fhare: This foul would, of

courfe, be divifible, and, conlequently, mate-

rial, and very different from ours.

Why, on the contrary, is fo much variety ex-

hibited in the operations of men? Why does

fervile imitation coft us more labour than origi-

nal defign ? Becaule our fouls are proper to us,

and independent of any other
; and becaufe we

poflefs nothing common to the fpecies, but the

matter which conflitutes our bodies, and by
which alone we have any rcfemblance to the

brute creation.

If
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If internal fenfation depended on corporeal

organs, fhould not as great a variety appear in

the operations of the fame fpecies of animals, as

in thofe of men ? Would not thofe endowed

with finer organs build their nefts, and their

cells, in a manner more folid, elegant, and com-
modious? If any individual had more genius
;than another, would it not be rendered confpi^
cuous by its mode of adling? But nothing of

this kind is ever exhibited: The greater or lef-

fer perfedion of corporeal organs, therefore, has

no influence upon the nature of internal fenfa-

tion. From this circumftance, we may fafely

conclude, that animals poflefs no fenfations of

this kind; that they neither belong to matter,

nor depend* as to their nature, upon the texture

of corporeal organs ; and of courfe that there

is in man a fubftance totally diftind: from mat-

ter, which is the fubjedl and the cauie that pro-
duce thefe fenfation^.

But thefe proofs of the immateriality of the

human mind may be extended itill farther. We
have often remarked, thac Nature proceeds ia

her operations by imperceptible degrees. This

truth, which otherwife admits of no exception,

is here totally reveried. Between the faculties

of man and thofe of the moll minute animal,
the diftance is infinite. This is a clear proof,
that the nature of man is different from that of

the brute creation
; that he himfelf conftitutes a

feparate clafs from which there are numberlefs

degrees
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degrees of defcent, before we arrive at the ftate

of the mere animal
; for, if man were of the

fame rank with the animals, there would be in

nature a certain number of beings lefs perfe6t

than man, and fuperior to any animal we are

acquainted with
;
and thole intermediate beings

would defcend imperceptibly from man to the

monkey tribes. But no luch beings exid. The

paffage is fudden from a thjnking being to a

material one, froin intelledtual faculties to me-

chanical powers, from order and defign to blind

impulfe, from reflection and choice to ungovern-
able appetite.

This is a ftrong indication of the excellence

of our nature, and of the immenfe diftance fix-

ed by the bounty of the Creator between men
and animals. Man is a reafoning being; the a-

nimal is totally deprived of that noble faculty:

And as there is no intermediate point between

a pofitive and a negative, between a rational and

an irrational aninial, it is evident that man's na-

ture is entirely difltrent from that of the animal
;

tliat the latter only refembles the former in the

external or material part ;
and that, to form a

judgment from this material refemblance alone,

is (hutting our eyes voluntarily againfl that light

which enables us to diflinguilh truth from falfe-

hood.

Having confidercd the internal nature of man,
and dcmonilrated the immateriality of his foul,

we fhall next examine his external part, and

give
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give the hiftory of his body. In the preceding
chapters, we have explained his formation and

expanfion, and traced him to the very moment
of his birth : Let us now run over the different

ages of his live; and, after conducting him to

that period when he is feparated from his body,
we fhall leave it to moulder in the common mafs
of matter to which it originally belonged.

SECT,
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Of Infancy,

NOTHING
exhibits fuch a ftriklng pic«

ture of vveakiiefs, of pain, and of mifery,

as the condition of an infant immediately after

birth. Incapable of employing its organs or itr,

fenfes, the infant requires every kind of fuccour

and afhftance: It is more helplefs than the young
of any other animal: Its uncertain life feems e-

very moment to vibrate on the borders of death.

It can neither move nor fupport its body : It

has hardly force enough to exift, and to an-

nounce, by groans, the pain which it fafFers ; as

if Nature intended to apprife the little innocent,

that it is born to mifery, and that it is to be

ranked among human creatures only to partake
of their infirmities and of their atliictions.

Let us not dlidain to conlidcr that (late in

which our exidence commenced : Let us view

liuman nature in the cradle
; and, leaving the

difguft that might arife from a detail of the cares

which infancy demands, let us inquire by what

degrees this delicate and hardly exiting machine

acquires motion, confillcncy, and ftrcngth.

Vol. II. A a An
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An infant, at birth, pafles from one element

into another. When it efcapes from the waters

which furrounded it in the womb of the mo-

ther, it is expofed to the air, and inftantly feels

the impreffions of that adive fluid. The air

a(£ts upon the olfactory nerves, and upon the

organs of refpiration. This adion produces a

fhock, a kind of fneezing, which expands the

cheft, and gives the air a free paiTage into the

lungs, the veficles of which it dilates. After

the air remains for fome time, it is heated and

rarified to a certain degree, and the llimulus or

fpring arifuig from the dilatation of the fibres

re-ad:s upon this rarified fluid, and expells it

from the lungs. We will not here attempt to

explain the caufes of the alternate motion of

refpiration, but fl^all confine ourfelves to its

effects.

This fundion is eflentially neceflary to the

exiftence of man and of many other animals. If

refpiration ceafes, the animal mufl: perifli j
when

once commenced, it never fl:ops till death; and,

after the foetus begins to refpire, it continues

this adion without interruption. It is probable,

however, that the foramen ovale of the heart

does not clofe immediately after birth, and, confe-

quently, that part of the blood muft pafs through
that aperture. The whole blood, therefore, en-

ters not, at firft, into the lungs; and a new-born

child may perhaps be deprived of air for a con-

fiderable time without fuffocation. This con-

jedure
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jedure fcems to be confirmed by fome expe-
riments 1 lately made upon young dogs. I pro*
cured a pregnant bitch, of the large gray*-hound

kind, and, when juft about to litter, 1 iixed her

io in a bucket full of warm water, that her hin-

der parts were entirely covered. In this fitua-

tion fhe brought forth three puppies, which,
after being difengaged from their membranes^
were immerfed in a fluid nearly of an equal

temperature with that of the amnios. After

alTifting the mother, and wafhing the puppies in

this water, I fuddenly removed them into a pail

of warm milk, without allowing them time to

refpire. I put them into the milk, in preference

to water, ihat they might have an opportunity

of taking fome food, if they found a delire for

nourilhment. 1 kept them immerfed in the milk

for more than half an hour ; and, when taken

out of if, all the three w^ere alive. They began to

breathe; and they difcharged a quantity of fluid

matter by the mouth. I allowed them to re-

fpire about half an hour, and again immerfed

them in the warm milk, Where they remained

another half hour. 1 then took them out: Two
of them were ftill vigorous; but the third fcem*

ed to languifh : I therefore ordered it to be car-

tied to ihc mother, which, befide the three

brought forth in the waiter, had littered othet

fix in the natural manner* The puppy which

was born in the water, and had continued one

half hour in warm milk, before it was allowed

A a 2 to
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to breathe, and another half hour after It had

refpired,. feemed to be very little incommoded ;

for it foon recovered, and was as ad:ive and livelv

as thofe which had received no injury. Of the

fix that were brought forth in the air, I threw

away four; fothat there remained only two

with the mother, befide the one that had been

littered in the water. I continued my experi-

ments upon the other two which had been twice

immerfed in the milk \ After allowing them to

breathe about half an hour, 1 plunged them a

third time into the milk, where they remained

another half hour. Wheiher they fwallowed any
of the milk, I could not determine ; but, when

removed, they appeared to be nearly as vigorous

as before their immerfion. Having carried them,

to the mother, however, one of them died that

fame day; but I know not whether its death

was owing to fome accident, or to the injury it

received from being pjunged into the milk, and

deprived of air. The other lived as well as the

iirft ;
and both grew up, and were equally vi-

gorous as thofe which had not been fubje£ted to

the experiment. I puflied thefe trials no far-

ther : But I learned enough to convince me,
that refpiration is not fo indi-fpenfibly necelTary

to the exiftence of a new-born animal, as- to an

adult; and that, by employing certain precau-

tions, it is, perhaps, poffible to keep the foramen-

ovale open, and, by this means, produce excel-

lent divers, or a fpecies of amphibious animals,

whiclt
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which would be able to live equally in air or in

water.

The air, on its firft entrance into the lungs,

generally meets with feme obflacle, occafioned

by a fluid fubftance colleded in the wind-pipe.
This obftacle is greater or lefs, in proportion to

the vifcidnefs of the liquor. But the infan:, at

birth, raifes its head, which formerly reclined on

its breaft ; and, by this operation, the canal of

the wind-pipe is lengthened ; the air, of courfe,

rufhes in, forces this fluid into the cells of the

lungs, which it dilates; and, in this manner, the

mucous fubftance, which oppofed the free paf-

fage of the air, is diffufed through the whole

fubftance of the lungs. The perpetual admif-

fion of frefli air foon dries up this fuperfluous

moifturc
; or, if it ihould ftill incommode the

infant, it excites a cough, and is thrown off by

expedtoration, which generally runs out of the

mouth, becaufe the child has not yet ftrength e-

nough to fpit.

We can remember nothing that pafles at this

early period of our exiftence. It is, therefore,

impoflible to difcover the feelings produced in

the child by the ftrft imprefhons of the air. But

the cries and groans it utters immediately after

birth, are certain indications of the pain occa-

fioned by the adion of the atmofphere. Till the

moment of birth, the infant is accuftomed to the

mild warmth of a tranquil fluid. It is, therefore,

confonant to rcafon, that the aclion of a- fluid,

A a 3 unequal
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unequal in its temperature, is too violent for the

lax and delicate fibres of a new-born infant. It

is equally fenfible of heat as of cold : In every
fuuation it utters complaints ;

and pain appears
to be its firft and only fenfation.

Mod animals are blind for fome days after

birth. Infants open their eyes the moment they
come into the world

;
but their eyes are fixed

and dull : They have not that luftre and bril-

liancy they afterwards acquire; neither have they
thofe motions v/hich accompany diftin£t vifion.

But they feem to feel the impreiTion of light j

for the pupil contra<fls or dilates, in proportion

to the quantity of light. A new-born infant

cannot diftinguifh objeds ;
becaufe the organs

of vifion are ftill imperfe<ft : The cornea is

wrinkled
;
and perhaps the re'.ina is too Toft and

lax for receiving the imprefiions of external bo-

dies, and for producing the fenfations peculiar

to di{\in<fl: vifion.

The fame remark may be applied to the other:

fenfes. They have not yet acquired that force

and confillency which the operation of the fenfes

demand : And, even when they arrive at this

hate, it is long before the fenfations of the in-

fant can be juil and complete. The fenfes are

inftrumcnts cf Vv-hich we m.uft gradually learn

the ule. That of vifion is the moft noble, and

the moft wonderful : but, at the fame tim.e, it

is the moft uncertain and elufory. The fenla-

t'lons .produced by it, if not redlfied every mo-
ment
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ment by the fenfe of touching, would uniformly
lead us into falfe conclufions. The fenfe of

touching is the criterion of all the oth^r fenfes :

It alone is effential ro animal exiftence, and is

univerfally diflufed through every part of the

body. But even this fenfe is imperfed: at birth :

A new-born infant, indeed, difcovers fymptoms
of pain by its cries and its groans ; but it has no

expreffion that indicates pleafure. It begins not

to fmile in Icfs than 40 days : It is about this

time, Ijkevvife, that it begins to weep ;
for its

former cries were not accompanied with tears.

There are no veftiges of the paflions in the coun-

tenance of a new-born child. The features of

the face have not acquired that confiftence and

elafticity which are neceffary for exprcffing the

fentiments of the mind. All the other parts of

the infant's body are extremely feeble ; and

their motions are aukward and ill-direded. It

is unable to Hand eredt
; its thighs and legs are

ftill bended, from the habit contradled while in

the womb of the mother ; it has not ftrength

to flretch out its arms, 01 to lay hold of any

thing with its hands ; and, if abandoned in this

condition, it would remain on its back, without

being able to turn to one fide or another.

From thefe remarks, it api)cars, that the pain
felt by infants recently born, and which they

exprefs by crying, is only a corporeal fenfation^

fanilar to that of other animals, who likewifc

cry the moment they are broujjht forth ;
and

thaf
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that mental fenfation commences not fooner

than 40 days after birth
j

for fmiles and tears

are the effcds of two internal fenfations, which

both depend upon the adion of the mind. The

former is an agreeable fcnGition, which origi-

nates from the fight or remembrance of a

known and defirable object : The latter is a dif-

agreeable agitation, compounded of fympathy
and anxiety concerning our own welfare. Both

thefe pafTions prefuppofe a certain degree of

knowledge, and a power of refleding, and of

comparing ideas. Smiles and tears are expref-

fions of pleafure and pain peculiar to the hu-

man fpecies ; for the cries, the motions, and

the other marks of bodily pains and pleafures,

are common to man and moft of the other ani-

mals.

But we muft now return to the material or-

gans and afi'eQions of the body. The fize of an

infant born at the full time is generally about

21 inches, though fome exceed, and others fall

much below this ftandard. The breaft of a

child of 2 1 inches, meafured by the length of

the fternum, is about three inches, and only

two, when the infant exceeds not 14 inches in

length. At nine months, a foetus generally

weifihs from 12 to ia pounds. The head is

large in proportion to the hodj ;
but this dif-

proportion gradually wears oiT, as the infant in-

preafes in iize. The flvin of a new-born child

-is very fme, and of a reddilh colour, its tranf^

parcncv
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parency allowing a flight tint of the blood to

fhine through. It is even alledged, that the red-

der the fkin of an infant is at birth, it will af-

terwards become the fairer and more beautitul.

The form of the body and members of in-

fants, recently after birth, is by no means per-

fect. The parts are too much rounded
; and,

even when the child is in high health, they have

a fwollen appearance. A kind of jaundice ge-

nerally comes on at the end of three days ; and,

at the fame time, there is milk in the breafts of

infants, which is fqueezed out by the fingers.

As the growth of the child increafes, the fuper-

fluous juices and fwelling of the parts gradually

diminifli.

In fome infants, a palpitation may be feen in

the fontanella, or open of the head
; and, in

every child, the bearing of the fmufes, or arte-

ries of the brain, may be felt at this place. A-
bove this opening, a fpecies of fcurf appears,
which is often very thick, and muft be rubbed

off with a brufh, when it becomes dry. This

matter feems to have fome analogy to the horns

of quadrupeds, which likcwifc derive their ori-

gin from an opening in the fkull, and from the

fubftance of the brain. We fhall afterwards

{how, that the extremities of the nerves become

folid when expofed to the air
;
and that horns,

nails, claws, &c. are genuine produdlions of this

nervous fubftance.

The
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The fluid contained in the amnios leaves up-
on the infant's body a vifcid whitifh matter,

which is fometimes (o adhefive, that it requires
to be diluted with lome mild liquid before it

can be removed. In this country, we always
wafh the infant with warm liquors ; but there

are whole nations, who inhabit climates much
colder than ours, where the infants are plunged
into cold water as foon as they are born, with-

out receiving the fmalleft injury. The Laplan-
ders are even faid to leave their new-born in-

fants in the fnow till their refpiration is almoft

Hopped with cold, and then throw them into a

warm bath. This rough treatment is continued

three times every day for the firft year : And,
after that period, the children are bathed thrice

a week in cold water. The inhabitants of the

northern regions are firmly perfuaded that cold

bathing makes men more healthy and robuft ;

and, therefore, they inure their children to this

habit from their very birth. We are, indeed,

totally ignorant how far our bodies may be

rendered capable of fuffering, of acquiring, or

of lofing, by the pov/er of habit. The favages

in the ifthmus of America, when covered with

fweet, plunge themfelves into cold water with

impunity : The women throw their drunk huf-

bands into the rivers, in order the more fpeedily
to remove the effeds of intoxication : The mo-
thers bathe in coid water along with their in-

fants the moment after they are delivered
;
and

yet
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yet much fewer of them die of child-bearing

than in other countries, where a pradice of this

kind would be regarded as extremely dangerous.

Infants, a few minutes after birth, and gene-

rally after feeling the heat of a fire, difcharge

urine, and likewife the meconium- or excrement

which had been formed in the inteftines during

their abode in the womb. But this laft evacu-

ation does not always happen fo foon ; and,

when it is retarded during the firft day, the

child is often afieded with cholic pains ;
the dif-

charge muft, therefore, be promoted by proper

remedies. The meconium is black, and, when

entirely purged off, the flools are of a whitifh

colour. This change generally happens on the

fecond or third day. The odour of the excre-

ment becomes then more offenfive than that of

the meconium ;
which is a proof that the bile,

and other bitter humours of the body, begin to

be mixed with the faeces.

This obfervation fcems to confirm what was

formerly advanced concerning the growth and

nourilhmcnt of the foetus. We then remarked,

that the foetus was nourifhed by abforption,

and that it received no food by the mouth. This

change in the odour of the excrement is a proof
that the ftomach and inteftines of the foetus have

no adion, or, at leaft, that they ad not in the

fame manner, as after the motions communica-

ted to ihem by refpiration ;
fince it is only after

this period that digcllion, and the mixture of

the
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the bile and pancreatic juice with the food, takes

place in the ftomach and inteftines. Thus,

^though the bile and pancreatic juice are fecreted

in the foetus, thefe liquors remain in their refer-

voirs, and pafs not into the inteftines ; becaufe,

like the ftomach, thefe refervoirs have yet no

motion or a£lion fufticient to make them empty

their contents into the receptacles of the food.

Before the child is allowed to fuck, we allow

it time to difcharge the flime and meconium in

its ftomach and bowels. As thefe fubftances

might four the milk, and produce bad effeds,

we firft give the child a Httle wine and fugar, in

order to fortify its ftomach, and to promote fuch

evacuations as are neceflary to prepare it for re-

ceiving and digefting its food. Ten or twelve

hours, therefore, ought to elapfe, before the

child be allowed to fuck for the firft time.

The infant has hardly efcaped from the womb

of its mother, and enjoyed the liberty of ftretch-

ing its limbs, when it is again condemned to a

more cruel and unnatural bondage. The head

of the little innocent is fixed ;
its leggs are fetter-

ed ;
its arms are bound down to its fides ;

and

it is laced with bandages fo ftrait, that it can-

notmove a fingle joint. It is a forunate cir-

cumftance, when the fwaddings are not drawn

fo tight as to ftop refpiratlon, or when the

midwife has the fenfe to lay the miferable cap-

tive on its fide, that the natural moifture may

fponianeoufly flow from its mouth ;
for it is de-

nied
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denied the liberty of turning its head to facilitate

this neceflary dilbharge. Is it not an inftance

of fuperior wifdom in thofe nations, who fim-

ply clothe their infants, without tormenting
them with fwaddling-bands ? The Siamefe, the

Indians, the Japanefe, the Negroes, the favages
of Canada, of Virginia, of Brafil, and almoft

all the inhabitants of South America, lay their

infants naked into hanging beds of cotton, or

put them into cradles lined with fur. Thefe

practices are both fenfible and humane : The
leftraint of fwaddling-bands muft be painful.

The efforts made by infants to difentangle them-

ielves have a moie direct tendency to diftort

their members, than any pofitions they could af-

fume, if left in the full poffefTion of liberty.

Swaddling-bands may be compared to the ilays

"worn by young girls, which occafion many
more deformities and difeafes than they are in-

tended to prevent.

If the efforts for liberty made by infants thus

fettered be hurtful, the inadivity to which they
are condemned is, perhaps, ftill more noxious.

The want of exercrfe retards the growth of their

members, and diminifhes the ftrength of their

bodies ; and, of courfe, thofe children who are

allowed full freedom of motion will be the moft

vigorous and healthy. It was this motive that

induced the Peruvians to leave the arms of their

infants perfed:ly loofe, in a wide fwathing-bag :

Afterwards, when their children grew older,

they
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they put them up to the middle in a hole dug
out of the earth, and Hned with Hnen ; their

arms, by this contrivance, were at full liberty ;

and they could move their heads, and bend their

bodies, without falling, or hurting themfelves.

As foon as they were able to ftep, the breaft was

prefented to them at a little diftance, to entice

them to walk. The children of Negroes are

often expofed to greater difficulties before they

can approach the nipple ; they cling round one

of the mother's haunches with their knees and

legs ; they adhere fo fall, that they fupport

themfelves without the affiftance of the mother ;

they lay hold of the breaft with their hands ;

and they continue to fuck without inconveni-

ence or danger of falling, though the mother

moves about or works at her ordinary labour.

Thefe children begin to walk or rather to creep,

on their hands and knees, at the end of the fe-

cond month ; and, by exercife, they acquire the

faculty of running, in this fituation, with nearly

equal quickners as they do upon their feet.

Infants, recently after birth, fleep much ;
but

their Deep is often interrupted. As they likewife

require frequent nourifhment, they ought to

have the breaft once every two hours during the

day, and, in the night, as often as they awake.

At firft, they fleep almoft continually ;
and they

feem never to awake but when ftimulated by

hunger or pain : Their fleep, therefore, gene-

rally terminates by a fit of crying. As, in the

cradle,
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cradle, they are obliged to lie in the fame pofi-

tion, and are chained down by bandages, this fi-

tuation foon becomes painful. They are befides

often wet and chilled by their excrements, the

acrimony of which irritates their delicate and

fenfible fkin. In this condition, the efforts of

children are extremely feeble; and their calls

for relief are exprelTed by cries and groans.
This fuccour fhould always be fpeedily admini-

ftered ;
or rather the inconveniencies they feel

fhould be prevented, by frequently changing

part of their clothing. The favages are fo at-

tentive to this article, that, though they cannot

change their furs fo often as we do our linen-

cloths; yet they fupply this defeat by employ-

ing other fubflances, of which they have no oc-

cafion to be fparing. In North America, they

put wood duft, which they obtain from trees

that have been corroded by worms, into the bot-

tom of the cradle, and renew it as often as ne-

ceflary : The children are laid upon this powder,
and covered with fkins. Though this powder

may, perhaps, be as foft as our down-beds; yet

they ufe it not for the purpofes of delicacy, but

becaufeit quickly abforbs moifture of every kind.

In Virginia, they place the child naked upon a

board covered with cotton, and provided v,'ith

a hole for the palTage of the excrement. The

cold in this country is unfavourable to fiich a

pradice ; but it is almoft general in the eaft of

Kuropc, and particularly in Turkey. This pre-
caution
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caution has another advantage ; it precludes all

kind of care, and prevents the dreadful efFeds

which too commonly refult from the common

negligence of nurfes. Nothing inferior to mater-
nal affedion can fupport that perpetual vigilance""

and minute attention which the infantine ftate

requires. With what propriety, then, can fuch

exertions be expeded from ignorant and rner*

cenary nurfes ?

Some nurfes defert their children for feveral

hours without feeling the fmalleft anxiety; , O-
thers are fo callous as not to be afFededwith
their cries. In this fituation the unfortunate

infants feem to defpair; they exert all the force

of which they are capable ; and their cries only
ceafe when their flrength is exhaufted. This
exceffive crying either occafions difeafes, or at

leaft throws them into a ftate of laffitude, which

deranges their conftitutions, and may have fome
influence on their tempers. Indolent nurfes are

guilty of another abufe : Inftead of employing
proper means for pleafmg the child, they rock

it violently in the cradle. This agitation con-

fufes the brain, ftops the crying, and, if long
continued, fluns the child into fleep. But this

forced and unnatural fleep is only a palliative ; it

removes not the original caufe of complaint,

Long and violent rocking, on the contrary, may
diforder the ftomach and head, and lay the

foundation of future diforders.

Before
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Before children are put into the cradle we

ought to be certain that they want nothing ;

and they fliould never be rocked with fuch vio-

lence as to confound or ftun them. If they

fleep not fufficiently, a gentle and equal motion

may be employed. Neither Ihould they be of-

ten rocked
; for, if they be once accuftomed to

this motion, they will not afterwands lleep with-

out it. Though children, when in health, fhould

fleep long without the affiftance of art ; yet their

conflltution may be injured by too much fleep.

In this cafe, they fliould be roufed by gentle

motion, by foft and agreeable founds, and by a-

mufing them with brilliant objeds. This is the

period when they receive the iirfl: impreflions
from the fenfcs, which are, perhaps of more im-

portance during life than is generally Imagined.
Infants alu'ays dired; their eyes to the lighteft

part of a room
;
and if, from the child's fitua-

tion, one eye only can fee the mofl; luminous

part, the other, for want of equal exercife, will

not acquire equal ftrength. To prevent this in-

convenience, the foot of the cradle, whether the

light proceeds from a window or a candle, fliould

be placed oppolite to the light: In this pofition

both eyes receive the light at the fame time, and

confequently acquire, by exercife, an equal de-

gree of ftrength: U one eyeacquires more ftrength
than the other, the child will fquint; for 1 have

elfcwhere proved, that an Incqualicy of ftrcngili

in the eyes is the caufe of fciuintlng ^.

Vol. II. B b For
* Sec Mem. dc I'acad. dcs fcienccs, anatic 1 743.
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For the firft two months, the infant llioulcl

receive no other food than the milk of the mo-
ther or nurfe

; and, if irs conftitution be deli-

cate, this nourifliment alone Ihould be continued

durin[5 the third and fourth month. A child,

hou'everrobuft, maybe injured, if any other food

be adminiflcred before the end of the firil month.

In Holland, in Italy, in- Turkey, and through
the whole Levant, children are allowed no other

food during the firft year. The favages of Ca-

nada nurfe their children four or five, and fome-

times {\k or feven years. In our country, as

moit nurfeshave not a liifficient quantity of miik

to fatisfy the dcfircs of their children, in order

to fpare it, they give them, even from the be-

ginning, a compoiition of boiled bread and milk.

This nourifhmcnt appeafcs hunger ; but, as the

flomach and inteflincs are yet too weak to di-

geft fuch a grofs, vilcid fiibftance, the children

are greatly hurt [>y it, and often die of indige-

stion.

The milk of animals, in cafes of neceflity,

may fipply that of the mother: But then the

chdd Ihould be obliged to fuck the animal's teat,

tliat It may receive the milk in an equal and pro-

}^cr degree of heat, and that, by tlie adlion of

the mufcles in fucking, the miik may be mixed

with fdiva, which greatly promotes digeition,

I have known fcveial peafants who had no other

•iuirfcs than ewes
J and yet they were equally

vitroroHS
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vigorous as tliofe who had been nurfed by their

mothers.

After two or three months, when the child

has acqiiired Ibme ftrength, it may have food

fomewhat more folid, as flour baked with milk,

a fpecies of bread which gradually difpofes the

ftomach to receive common bread, and fuch o-

ther nourilhment as it mull afterwards be ac-

cuftomed to take.

The confidence of liquid food is thus gradu-

ally increafed, that the child's ftomach may be

prepared to receive what is ftill more folid. In-

fants, during the tirfl year, are incapable of ma-

ftication. The rudiments of the teeth are flill

covered with the gums, which are fo fofr, that

they can have little effecf upon hard fubftances.

Some nurfes, eipecially among the common peo-

ple, firft chew the food, and then give it to their

children. Before relieding on this pradice, we
mufl throw afide every idea of dilguft, of wliich

children, at this age, have not the Icaft concep-
tion. They are equally difnofed to receive nou-

rishment from the mouth of the nurfc, as from

her brcaiis. This culloni feems to have origi-

nated from fomc natural inftind
; for we meet

with it in many countries which are exceedingly
remote from each other; as in Italy, in Turkey,
in moll parts of Afia, in America, in the Antilles,

in Canada, &c. As it is the only way by whicli

the (loinachs of ciiildren can be fupplicd witli a

proper quantity of faliva, 1 believe it is very ufe-

B b 2

'

ful
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ful to them. If the nurfe chews a bit of bread,

it is foaked In her faliva, which renders it fitter

for nourilhment than if it had been diluted in

any other liquor. This pradlice, however, is

lannecefTary after children are furniihed with

teeth, vvdiich enable them to chew their food,

and to mix it with their own faliva.

The incifores, or cutting teeth, are eight in num-

ber, four in each jaw, and they generally appear
about the feventh month, though, infome cafes,

not till the end of the firft year. Thefe teeth

are often nremature ; for feme children have

them at birth, and foeiufes have been found

with teeth completely formed long before the or-

dinary time of geiiation is fmiflied.

The rudiments of the teeth are lodged in foc-

kets, and covered with the gums: In the procefs

of their growth, they extend their roots to the

bottom of the focket, and break through the

gums. This procefs obferves not the ordinary
laws of Nature, which act continually on the hu-

man body, without occafipning any painful fen-

fation. Here Nature makes a violent and pain-

ful eBort, v.'h'ch is often attended with fatal

confequences. fihildren, v/hen teething, lole

their ufual f})rightlinefsj and become pecvifli and

fretful. I'he iiums arc at firft red and fwel-

led; and, when tlie circulation of the blood is

nearly uopped by the preifure of the teeth
,

they turn v.hitiili. Children perpetually apply

their fingers to the afiecled part, in order to re-

move
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move the irritation : To procure ftill farther re-

lief, they are furniflied with a piece of ivory,

coral, or any other hard fmooth fuhftance. which

they rub againfl: the gums. This operation re-

laxes the parts, affords a momentary ceilation of

pain, renders the gums thinner, and faciHtates

their rupture. Bur, notwithftanding every pre-^

caution, the rupture of the gums is always ac-

companied with pain and danger. When the

gums are uncommonly ftrong and rigid, they
refift the prefTure of the teeth for a confiderable

time, and occafion a violent inflammation, which

often proves fatal. The fimple operation of

cutting the gum removes the inflammation, and

gives a free padlige to the teeth.

The canine or dog-teeth, which are four in

number, and fituated next to the cutting-teeth^

generally appear in the ninth or tenth monthi

About the end of the firft, or during the courfe

of the fccond year, the fixteen molares or grin-

ders, four on each fide of the canine-teeth, cut

the gums. But thefe periods vary greatly in

different children.

The cutting-teeth, the dog-teeth, and the firft

four grinders, are generally flied during the

fifth, fixth, or feventh year; and are commonly
replaced in the feventh year, though fometimes

not before tlic age of puberty. The Ihcdding of

thefe fixteen teeth is occafioned by the cxpanlion
cf the rudiments of a fccond fct, which are fi-

tuated at the bottom of the fockcts, and, by
B b 3 their



390 O F I N F A N G Y.

their growth, piifli out the firft fet. But there

is no fecond fet below the other grinders ; and,

therefore, they never llied but by accident, and

their lofs is feldom repaired.

There are Rill other four teeth fituated at the

extremity of each jaw. In fome perfons, thefe

teeth are entirely wanting: They feldom appear
before the age of puberty, and fometimes noc

till a niore advanced period. They are diftin-

guiflied by the name of Wifdoni-teeth, and either

appear fucceffively, or two at a time. It is ow-

ing to this irregularity in the wifdom-teeth, that

the number of teeth is not uniformly the fame,

which varies from 28 to 32. Women, it has

been alledged, have generally fewer teeth tlian

men.

Some autliors maintain, that the human teeth,

like thofe of certain animals, would continue to

grow during life, if they were not conftantly

worn down by grinding the food. But this

noti®n fcems to be contradided by experience ;

for people who live upon liquid food have'^not

longer teeth than thofe who eat the hardeft

kinds of aliment. Befules, thofe who hold this

opinion probably miftake the tufks of certain

animals for their teeth. The tufks of the wild

boar, and of i\\t elephant, for example, conti-

nue to grow during life
;
but their increafe, af-

ter they arrive at their natural fize, is extreme-

ly doubtful. Tufl^s have a greater analogy to

horns than to teeth ; But this is not a proper

place
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place for fuch difcufiions. We fliall only re-

mark, that, in children, the iirrt let of teeth are

leis folid, and more loofely fixed in then* ibcketSj

than the fecond.

It has been often aiferted, that the firft hair

of children is always brown ;
and that, after it

falls off, it is replaced by hair of different co-

lours. I am unable to determine whether this

remark be well founded
;
but the hair of moft

children is fair, and often entirely white, lii

fome it is red, and in others black : But in all

ihofe who are to have fair or brown complex-

ions, the hair is more or lefs fair in early infan-

cy. Thofe who are to be fair have generally

blue eyes ;
thofe who are to be red have yel-

lowifh eyes ;
and thofe who arc to be browri

have eyes of a dark yellovvidi colour: But thefe

dil\in<5lions are imperfedly marked in children

recently after birth
;
becaufe their eyes are then

almoH: always blue.

When infants are allowed to cry long and

violentlv, runrures are frequently the confe-

quence of the efforts they make. Thefe are eafiiy

reduced by the application of bandages. But,

if this remedy be too long ne;i;ie<tted, the dii'eai'e

may continue during life. The limits to which

I have prefcribed mylelf permit me not to

mention all the dU'eaies incident to children. I

{hall only remark on this fubjed, that worms^
with which they are often infcdcd, are produ-
•ed from the nature of their food. Milk is a

fpecics
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fpccies of chyle, a purely nutritive fubftance,

without any mixture : It, of courfe, confifts

entirely of organic and prolific matter, which,

when not properly digefted by the ftomach, and

applied to the nourifhment and growth of the

body, allumes, by its natural activity, other

forms, and produces animated beings, or worms,
in fuch profufion, that the child is often in dan-

ger of being deflroyed by them. The bad ef-

fedis occafioned by worms might perhaos be

prevented, by allowing children to drink a little

wine
;
becaufe fermented liquors have a tenden-

cy to prevent the generation of worms : Fer-

mented liquors likewife contain few organic nu-

tritive particles ;
and it is chiefly by ading on

the folids, that wine communicates ftrength to

the body ;
for it contains little nourifhment. Be-

fides, moft children are fond of wine
; or, at

leaft, they are eafily accuftomed to drink it.

Though the bodies of infants be extremely

delicate, they are Icfs fenfible of cold than at

any other period of life. Their internal heat,

it would appear, is proportionally greater : The

quicknefs of the pulfe in children feems to for-

tify this opinion. Small animals, for the fame

reafon, have unqueflionably more heat than large

ones
J

for the adion of the heart and arteries

increafes in proportion to the comparative fmall-

nefs of animals, which takes place in the fame,

as well as in different fpecies. The pulfe of an

infant, or of a little man, is more frequent than

that
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that of an adult, or of a large man. The pulfe of

an ox is flower than that of a man
;
a dog's pulfc

is quicker than a man's; and the motion of the

heart in very fmall animals, as that of a fparrovv,

is fo rapid that the ftrokes can hardly be numbered.

The life of a child, till it be three years of

age, is extremely precarious. In the two or

three fucceeding years, however, its life becomes

more certain; and, in the fixth or feventh year,

a child has a better chance of living than at any
other period. By coiiiulting Simpfon's tables

of the degrees of mortality at different ages *,

it appears, that, of a certain number of children

born at the fame time, more than a fourth of

them died in the firft year, more than a third

in two years, and at leaft one half in the lirft

three years. If this calculation be juft, when a

child is born, we might lay a bet, that it would

not live above three years. This exhibits a

melancholy view of the human fpecies ; for,

though a man who dies at the age of 21 is ge-

nerally lamented, as being prematurely deprived
of life ; yet, according to thefe tables, one half

of mankind muft die before the termination of

three years ; and, confequently, every man who
lives more than three years, inflead of complain-

ing of his fate, ought to confider himfelf as pe-

culiarly favoured by his Creator. But this mor-

tality of children is not nearly fo great in every

place

* See Slmpfon's tables, publiflicd at London in 1742.
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place as in London : M. Dnpie de S. Maur has

deinonftrated, by a number of experiments made

in France, that one half of the children born at-

the fame time are not extinct in lefs than i'even

or eight years; and, theretore, we might infure

the life of a new-born child for feven or eighc

years. When a child arrives at five, fix, or

feven years, it appears, from the fame experi-

ments, that its life is more certain than at any
other age ;

for we may then infure for 42 years

more. But, in proportion as it advances above

five, fix, or leven years, the number of years it

wHli probably live conftantly decreafes. At 12,

for inftance, the chance is equal for 39 years

only, at 20 for 337, at 30 for 28, and fo on,

till the age of 85, when tlie chance is equal for

three years more *.

In the growth of the human body, one thing

is exceedingly remarkable. The growth of the

foetus increafes more and more, in equal times,

till it efcapes from the womb. The growth of

the child, on the contrary, gradually diminilhes,

in equal times, till the age of puberty, to which

it makes a fudden bound, and foon acquires its

full ftature. The foetus, at the end of the firll

month, is an inch long ;
at the end of the fe-

cond it is two inches and a quarter ;
in three

months it is three inches and a quarter; in four

months it is more than five inches ; in five

month.?

* See the tables at the end of this volumeo



OF INFANCY.
-^,95o:

months, it is fix and a half, or feven inches ;

in fix months, it is eight and a half, or nine

inches ; in feven months, it is more than 1 1

inches; in eight months, it is 14 inches; and in

nine months, it is 18 inches. Though thefe

meafures vary in different fubjed:s, yet the uni-

form refult is, that the foetus, in equal times,

continues to liave a proportionally greater in-

creafe. But, if a child at birth be 1 8 inches long,
it will not acquire, for the next 12 months, a-

bove fix or (even inches more ; that is, at the

end of the firft year, it will be 24 or 25 inches;

in two years it will only be 28 or 29 inches ;

in three years it will be no more than 30, or, at

nioft, 32 inches
;
and afterwards, till the age of

puberty, it will not acquire above one and a

half, or two inches, every year. Thus the foe-

tus grows more in one month, when near the

termination of its abode in the uterus, than the

child does in one year, till it arrives at the age
of puberty, when Nature feems to make a fud-

den effort to bring her work to maturity.

For preferving the health of children, virtu-

ous and wholefome nurfes are of the utmod im-

portance. We have too many melancholy ex-

amples of certain difeafes beiPig communicated

from the nurfe to the child, and from the child

to the nurfe. Whole villages have, in this man-

ner, been infected with the venereal virus.

Children, it is probable, would be much more

ftroiig and vigorous, if they were nurl'cd by
their
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their mothers, whofe milk mud be more agree^

able to them than that of any other woman ;

for the foetus is nourifhed in the womb with a

li(}uor which has a great refemblance to the

milk in the breafts. Thus the infant is, in fome

meafure, accnftcmed to the milk of the mother,

even before its birth. But the milk of another

woman is not only new to the child, but is often

of fo different a nature, that it is difficult to re-

concile the child to the ufe of a ftranger's milk.

V7e fometimes fee children, who cannot digeft

the milk of certain women, languifh and turn

difeafed
; and, if they are not fpeedily fupplied

with another nurfe, they foon perifh.

Nothincr can be more deflrudive to children

than the pradice of crowding numbers of them

into the fame hofpital. Mod of them die of in-

fectious difeaks, which they would certainly

cfcape, if they were brought up in feparate

houfeSj and particularly at a diftance from great

towns. The fame expence would be fufficient

to fupport them; and numberlefs citizens, which

conftitule the riches of a ftate, would, by this

fimple and natural mode of treatment, be faved

to the public.

Children begin the difficult tafk of learning

to fpeak about the 12th or 15th month. They
pronounce the vowel A with moft facility, be-

caufe it requires only the opening of the mouthy
and forcing out the air. E requires the tongue

to
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to be raifed, at the fame time that the lips are

opened. In pronouncing I, the tongue is ftill

more elevated, and approaches the teeth of the

upper jaw. O requires the tongue to be depref-

fed, and the lips contraded ; and, in the pro-

nuncialion of U, the lips mufi; be ftill more con-

trailed, and fomewhat extended. 1 he lirPc con-

fonants articulated by children are thofe which

require the leaft motion of the organs. B, M,
and P, are moft; ealily pronounced. B and P

require only the lips to be joined, and then

opened with celerity ; and for M, they muft be

firft opened, and then quickly Ihut. The arti-

culation of the other confonants cannot be ef-

feded without more complicated movements.

The pronunciation of C, D, G,.L, N, Q, R, S,

and T, depends upon particular motions of the

tongue, which are not eafily defcribcd. F re-

quires a prolongation of found beyond any of

the other confonants. Thus, of the vowels, A is

moft: eafily pronounced ; and, of the confo-

nants, B, P, and M. It is for this reafon that

children, in all contries, firft begin to articulate

the words Baba^ Papa^ Mama. Theie words are

the moft natural, only becaufe they are moft

eafily pronounced ;
and the letters of which

they are compofed muft cxift in ever language.
it is worthy of remark, however, that, as the

founds of fevcral confonants are very fimilar,

as thole of B and P, of C and S, of K and Q, of

D
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D and T, of F and V, of G and J, of G and K,

and of L and R, there may be many languages
in which thefe different confonants are not em-

ployed. But, in every language, a B or a P, a

C or an S, a K or a Q^ a D or a T, an F or a

V, a G or a J, an L or an R, are indifpenfible ;

and, in the moft contrad:ed alphabets, there muft

be at lead fix or feven confonants
; becaufe the

articulation of them is not complicated, and the

founds by which they are uttered are all diflindt

and different from each other. Children who
cannot eafily pronounce R, fubftitute L in place

of it, and T in place of D
;
becaufe the former

are more diiScult to articulate than the latter :

And the foftnefs or harflmefs ot a language de-

pends on the choice ofconfonants which are more

or lefs difficult to pronounce. But it is needlefs

to enlarge upon this fubjetSt.

Some children, at two years of age, articulate

diftincily, and repeat whatever is faid to them
;

but moll children require a long time. It has

been remarked, that thofe who are long before

they learn to fpcak, never articulate with the

fame facility as thofe who acquire that faculty
more early. The latter may be taught to read

before thev are three years of ajre : and I have

known children read amazingly at four. But,

after all, it is difficult to determine whether any

advantages are to be derived from fuch prematiu'e

inOiudion. We Iiavc had io many examples ot

prodigies
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prodigies of learning at four, at eight, at twelve,

and at fixteen years, who turned out to be either

fools, or men of very Httle ability, at twenty-

five, that I am inclined to think, that the com-

mon mode of education, by which Natuie is

not prematurely forced, and which is difcreetly

proportioned to the ftrength and capacity of chil-

dren, is ftill the bed.

SECT.



*

SECT. III.

Of Puberty.

UBERTY commences where childhood

ends, and accompanies us through the af-

ter periods of Hfe. Before puberty, Nature feems

to have had nothing in view but the growth and

prefervation of her work. The provifion fhe

has made for the infant extends no farther than

the nourifhment and expanfion of its members.

It Hves, or rather enjoys a kind of vegetable ex-

iftence, which is confined to itfelf, and which it

cannot communicate. But the principles of life

foon multiply : We are foon poiFeiTed of a flock,

fufficient not only for our own being, but for

enabling us to bcftowexiftence upon others. This

redundancy of life, the fource of health and vi-

gour, can no longer be confined, but is ftrongly

impelled to expand and diffufe itfelf. The age
of puberty is accompanied with feveral external

and internal marks. It is the fpring of life
;
the

feafon of pleafure. May we be enabled to write

the hifiory of this critical period, without exci-

ting any ideas but what are flriclly philofophical !

In
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In the lilftoiy of man, puberty, circumclfion,

cadration, virginity, impotence, and many other

circnmftances, are articles too efl'ential to be o-

mitted. We fnall, therefore, endeavour to de-

fcribe them with that delicacy of ilyle, that phi-

lofophical apathy, which annihilate every loofe

delire, and beftovv^ on words nothing more than

their limple and priniitivc figniiication.

Circumcifionisa cuftom ofgreat antiquity, and

is fiill pradifed over tlie greateil part of Afia.

Among the Hebrews, the operation was perform-
ed eight days after birtli. In Turkey it is delay-

ed to the feventh or eighth year, and fometimes

to the eleventh or twelfth. The children inPerfia

are circumcifcd at the age of live or fixj the

wound is healed with caultic or ail:ringent pow-
ders

;
and burnt paper is very generally ufed,

which according to Chardin is the bell remedy.
This author tells, that the operation, when

performed on grown pcrfons, is attended with

conlklerablc pain : That they are obliged to be

conhncd to tlic houfc three or tour weeks
j and

that death is fometimes the confequence.
in the Maldivia iilands, children arc circum-

cifcd at the age of ieven years. To render the

ikin foft, the children are bathed in the fea fix or

feveu hours before the operation. 'I'rie Ifraelites

made uie of" a iliarp ftone: The Jcwsobferve the

fame mode in molf of their fynagogues. But the

Mahometans employ a knife or a razor.

Vol. II. C c An
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An operation fimllar to circ^imclfion Is necef-

fary in ceitain clifeafes. It is a common opi-

nion, that the prepuces of the Turks, and of o-

ther nations where circumcifion is pradlifed,

would naiurally grow too long, if they were

not curtailed in childhood. Boulaye fays, that

he has ieen, in the deferts of Arabia and Mefo-

potamia, on the banks of the Tigris and Eu-

'phrates, numbers of Arabian boys v/hofc prepu-
ces were fo long as to render them incapable of

generation, without the aid of circumcifion.

The people of the eafl have likewife longer

eye-lids than the inhabitants of other nations.

The ikin of the eye-lids refembles that of the

prepuce. But what relation can take place be-

tween the growth of thofe diftant parts?

Girls as well as boys are circumcifed, upon
the borders of the Perfic Gulph and the Red Sea.

But thefe people never perform the operation
till the girls have paded the age of puberty ;

be-

caufe there is no redundance before that period.

In other climates, the excefs of grovN^th in the

nymphae appears more early ;
and is fo gene-

ral among certain people, as thofe upon the ri-

ver Benin, that they circumcife both girls and

boys eight or ten days after birth. The circum-

cifion of females was an ancient cuftom, even in

Africa. Herodotus mentions it among the u-

fages of the -/Ethiopians.

Circumcifion may, therefore be founded on

neceffity; it has, at leaft, propriety for its ob-r

je6t.
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jiecl. But inJibulatio7i
* and caftratlon muft have

arifen from jcaloufy alone. Thefe ridiculous

and cruel operations have been invented by

gloomy and fanatical tyrants, who, actuated by
a mean envy, and a defire of monopolizing na-

tural pleafures, enadled and enforced thofe bar-

barous and bloody laws, which make privation

a virtue, and mutilation meritorious.

Boys are infibulated by drawing the prepuce

forward, piercing it, and putting a fnall cord

throup;h the holes, which remains till the cica-

trice of the oppolite fides be formed : .The cord

is then removed, and a ring fubflltuted in its

place, which is made of fufhclent llrength to lad

as long as the perion who ordered the opera-

tion pleafes; and fometimes it remains for life.

The eallern monks, who take on the vow of

chaftlry, employ a large ring, which renders a

breach of their oath impollible. We fliall afcer-

Vv'ards mention the metiiod of infibuiating

females. It is impo{ribie to imagine any thing

too ridiculous upon this lubjc<il:, which has not

been praclifed by fome men, cither from mo-
tives of pa flion or of luperftition.

During infancy, there is fometimes but one

tefticle in the fcrotum, and fometimes none. We
mud not, liowcver, conclude that children in

this lituation are totally dcftitutc of theie parts.

It often happens, that the tellicles remain in the

C c 2 abdomen,

This word fij^iifics the operation.of lyJng or fcwing parts

tpgelhcr.
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abdomen, or are entangled in the rings of the

mufcles. But time generally removes thefe ob-

ftacles
; and the teftes dcfcend into their proper

receptacle at the age of eight or ten, and fome

times not till the feafon of puberty. Parents,

therefore, have no realbn to be anxious about

fuch of their children as feemingly have no te-

ftes, or but one. The teflicies of adults are fel-

dom concealed ; becaufe nature, at the ap-e of

puberty, makes ftrong efforts to bring them to

light. The fame effciSt is fometimes produced

by difeafe, or violent motion, inch as a leap, a

fall, &c. Even when the tellicles never make

their appearance, the purpofes of generation are

not frulirated. Men of this kind are often en-

dowed with uncommon vigour.

There are men who have but one tellicle.

This defeat, however, is inoffenfive; for it is

always uncommonly large. Some men have

three, and arc, on that account, faid to poilefs

more vigour and bodily ftrength. We learn,

from the animal creation, how greatly thefe

parts contribute to ftrength and courage. Plow

different is an ox from a bull, a wedder from a

ram, and a capon from a cock ?

The pradiice of caflration among mankind is

very extenfive, and of great antiquity. It was

the punifhment of adultery among the iEgyp-

tians. In the Roman dominions, the number of

eunuchs was confiderable : At this day, thefe

mutilated males are employed through all Afia

and
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and part of Africa, as guards upon the chaftity

of the ladies. In Italy, this infamous, this cruel

operation, has nothing for its objedt but the im-

provement of the voice. The Hottentots cut

off one tefticle, becaule they imagine that this

operation renders them more fvvift in the chafe.

In other countries, the poor people mutilate their

children, to make them incapable of procreation,

and to prevent them from feeling thofe excruci-

ating pangs which they themfelves fuffer, when

they want bread to fupport their offspring.

The rpecies of caftration vary according to the

object in view. V/hen the improvement of the

voice is intended, the two tefticles are only cut

out. But men, whofe minds are inflamed with

jcaloufy, would nor believe their females to be

fafe in the cuftody of fuch eunuchs : They em-

ploy none but fuch as have been deprived of the

whole external parts of generation.

But amputation is not the only means of ac-

complifliing this end. Formerly, the growth of

the tefticles was prevented, and their ftrudlure

deftroyed, without any incifion : They bathed

the infants in warm water and decodions of

plants, and then preffed and rubbed the tefticles

for a long time, in order to deftroy their tex-

ture. Others comprefled them with an inftru-

ment : Some pretend, that this fpecles of caftra-

tion does not endanger life.

The amputation of the tefticles is not very

dangerous : It may be done at any age ; the

C c 3 time
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time of infancy, however, is always preferable.

But the amputation of the whole external parts
of generation is often fatal, efpecially if per-
formed after the age of fifteen years. Even in

the moil favourable time, which is from fcYen

to ten years of age, there is ahvays great danger.
The difficulty of preferving eunuchs of this kind

renders them exceedingly precious. Tavernier

informs us, that, in Turkey and Perfia, they bring

five or fix times the price of the other kind.

Chardin obferves, that the total amputation is

accompanied with the molt exquifite pain ;
that

it is performed pretty fafely upon young chil-

dren ;
and is exceedingly dangerous after the

age of iifceen ;
that hardly a fourth part efcape

with life
f
and that the wound is never cured in

lefs than fix weeks. On the other hand, Pictro

della Valle ailerts, that thofe who fuffer this pu-

nifhmeot in Perfia for rapes, and other crimes

of that nature, heal eafily, though advanced in

years ;
and that they apply nothing but afhes to

the wound. 1 knovv^ not whether thofe who

underwent the fame puniiliment in Egypt, as

Diodorus Siculus relates, elcaped with equal eafe.

According to Thevenot, vad numbers of ne-

groes, who are forced by the Turks to fubmit

to this operation, perifh, even when it is per-

formed on children of eight or ten years of age.

Befide negro eunuchs, there are others at

Conftantinople, throughout all Turkey, Perfia,

&c. who, for the moll part, are brought from

the
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the kingdom of Golconda, the penlnfula on this

fide the Ganges, the kingdoms of AlTan, Aracan,

Pegu, and Malabar, where their colour is gray ;

and from the Gulf of Bengal, where they are

of an olive colour : There are fome white eu-

nuchs from Georgia and CircafTia
;
but their

number is fmall. Tavernier fays, that, when he

was in the kingdom of Golconda, in the year

1657, 22COO males were caftrated. The black

eunuchs come from Africa, and efpeclally from

^Ethiopia. In proportion to the ugglinefs and

horror of their appearance, they are the more

efteemed, and bring a liigher price. A very fiat

nofe, a frightful afpect, large thick lips, and,

above all, black teeth placed at a great diftance

from each other, are admired qualities in a eu-

nuch. Thefe people have commonly fine white

teeth : But fugh teeth would be a capital defe(ft

in a eunuch, who ought to be a hideous mon-

fter.

Eunuchs, who are only deprived of their tefti-

cles, have a lively fenfe of titulation in what re-

mains : They have even the external fign more

frequently than other men. The part which re-

mains, however, is generally finall
;
for it con-

tinues nearly in the fame ftate in which it was

before the operation. A eunuch callrated at

fevcn years of age, when arrived at 20, is no

better, with regard to this matter, than a child

of feven. Thole, on the other hand, who have

not undergone the operation till the age of pu-

berty,
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berty, or later, have parts nearly equal to thofe

of found men.

Peculiar relations fublift between tlie throat

and the parts of generation, thougli we are to-

tally ignorant of their caufes. Eunuchs have

no beard ;
their voice, though iliong and pier-

cing, can never reach a low or deep tone. Se-

cret difeafes often appear in the throat. The
remarkable fympathy which fome parts of the

body have with others, though at a diftance,

and of a different nature, is a fubjed; too much

neglcded : \Ve are apt to dcfpife effed:s, when
we cannot eafily difcover their caulbs. Hence

it is, that v/e never think of examining thefe

relations or fympathics, although they are the

proper fpring of the anlm.al conhitution. In

females, there is a remarkable fympathy between

the uterus, brcafts, and head. How many 'cu-

rious and ufeful fads of this nature might be

difcovered, if phyficians paid more attention to

this intereftlng fuhjed: ? It would produce more

enlightened views, and a more extenfive utility,

than can ever be expeded from a mere regifler

of anatomical names. It is impofhble to difco-

ver the principles of animal motion : The fprings

"which give life to organization are not to be

found in the mufcles, veins, arteries, and nerves,

defcribed wnth fuch minutenefs by anatomifts.

Organized bodies are poffefl'ed of internal powers,

upon which the grofs laws of mechanifm have

no influence. Inftead of attempting to difcover

thefe
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thefe powers, by attending to their cfTedls, they
have been treated as ideal exiftences

; they have

ceafed to be the objeds of philofophical re-

fearch. They have at laft reaflumed their native

importance in the laws of gravitation, in elec-

tive attradlions, in the phaenomena of eledri-

city, &c. But, notwithftanding the evidence

and imiverfality of their exiftence, as their ac-

tion is internal, as they are folely objecils of rea-

fon, and have little connexion with the fenfes,

tliey are in danger of efcaping our obfervation,

and we admit them with difficulty ;
for judg-

ment is generally occupied and directed by ex-

ternal objet^s. We never imagine that the in-

ternal conflitution of animated beings ought to

be a principal obje»ft of inquiry. We conceive

that the human genius is limited to external

objeds ; and, therefore, we overlook every tiling

that might lead to a more refined and fpiritual

philofophy.
The ancients, lefs limited in genius, and pof-

felTcd of a more comprehenfivc philofophy, were

not aftonilhed to meet with fads which were

inexplicable : They viewed Nature through a

more tranfparcnt medium. A peculiar corre-

fpondence or fympathy, was to them only a

phaenomenon ; but, to us, becaufe not reducible

to fome fanciful laws of motion, it is a paradox.

They knew that Nature produced her principal

effeds by laws concealed from human eyes :

They knew, that, to trace her various laws and

modes
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modes of operation, exceeded the pov/ers of our

circumfcribed faculties. A certain number of

uniform and related effeds, therefore, was to

to them fufficient to conftitute a caufe, or law of

nature. Whether, according to the ancients^

this fympathy ihall be called a peculiar corre-

fpondence between different parts of the body,

or, according to the moderns, it fhall be con-

fidered as an unknown relation in the adlion of

nerves, its exiftence in the animal oeconomy is

univerfal ;
its effects, therefore, are of the utmoft

importance to the theory of medicine, and can-

not be too diligently fcrutinized. But this is not

the place for a full inveftigation of fuch an im-

portant fubjed. I fhall only obferve, that the

relation between the voice and the generative

organs takes place not only in eunuchs, but in

other men : It is even dilcoverable in females.

In men, the voice changes at the age of puberty ;

and in women, who have a ftrong rough voice,

the paffion of love is fufpeded to be violent.

The firft fymptom of puberty is a fenfe of

fullnefs and ftiffnefs in the groins, which is mofl

perceptible when walking, or w^hen the body is

bent forward. This ffiffneis is often accompa-

.nied with pretty fmart pain in the different joints

of the limbs : it is likewife accompanied with a

nev/ and peculiar fenfation in thofe parts which

diftinguifn the fexes. Small whitlfh tubercles

alfo begin to appear in thefe parts,
which are the

germs of their natural veil. The voice, for a

, confiderable time, is rough and unequal ;
after

which
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which it becomes more full, articulate, and ftrong.

This change is very conTpicuous in boys ;
but it

is lefs dilliinguifhable in girls, becaufe their voices

are naturally more fliarp.

Thefe marks of puberty are common to both

fexes : But each fcx has marks peculiar to itfelf;

as the eruption of the menfcs, and the expanfion

of the breads in women ;
the beard and faculty

of procreating in men. Thefe marks, indeed,

aie not always uniform. The beard, for ex-

ample, does not always appear precifely at the

age of puberty : There are even whole nations

who have hardly any beard. On the contrary,

there is no country where the age of puberty in

women is not diftinguifhed by the enlargement
of the breafts.

Among every race of mankind, the females

arrive at puberty fooner than the males. But

the age of puberty is very different in different

countries. It feems to depend upon the tempe-
rature of the climate and the quality of the food.

The children of citizens and of opulent parents,

who are generally fed with rich and nourilliing

viduals, arrive fooner at this ftate. But chil-

dren brought up in the country, or whofe pa-

rents are poor, require two or three years long-

er
;
becaufe their food is not only bad, but given

too fparingly. In the fouthern parts of Europe,

and in cities, girls arrive at pubeity about the

age of 12, and boys about 14. But, in northern

climates, and in the country, girls hardly come

to
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to maturity till they are 1 4, and boys not before

16.

It may be aiked, AVhy are the females, in all

climates, capable of procreating fooner than the

males ? The anfwer is eafy : The bodies of men
are larger and ftronger ;

their bones are harder,

and their mufcles more compadt ;
a longer time

is therefore necefl'ary for their growth. Befides,

as the growth of the body muft be nearly com-

plete before a fuperfluous quantity of organic

juices can be accumulated in the parts deftined

for generation, wonien, of courfe, muft arrive

at maturity fooner than men.

In the warmeft climates of Afia, Africa, and

America, the age of puberty commences in girls

at ten, and fometimes at nine. The periodic dif-

charge, though lefs abundant in warm climates,

appears much fooner. The interval is nearly the

fame in all nations. With regard to time, a

greater diverfity takes place between individuals

than between nations. In the fame climate and

nation, {ome females fufter this evacuation every

15 days ;
others have an interval of fix weeks :

But a month, or a few days more or lefs, is the

moft ufual period.

The quantity evacuated feems to depend up-
on the quantity of nourifhment and of infenfible

perfpiration. The difcharge is greateft in fe-

males who eat largely and take I'ttle exercife :

It is leaft in warm countries, where the perfpi-
ration is more copious. The quantity of rhis

difcharge
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difcharge has been varloufly efllmated. It is,

indeed, difficult to make an accurate meafure. In

different fubjeds, and different circumftances, it

varies from one or two ounces to a pound, and

even more. It generally continues to flow three,

four, or five days ;
but fometimes it remains for

fix, feven, and even eight days. The caufe of

this difcharge is generally afcribed to a fuperflui-

ty of bloody and nutritious juices. The fymptoms
v/hich precede it are certain indications of a

plethora, as heat, tenfion, fweiling, and the

pains felt not only in the parts themfelves, and r

their environs, but in the mammae, which alfo

fwell, and difcovcr a fuperabundancc of blood

by the colour of the areolae becoming then more

deep : The eyes likewife are heavy, and the fkin

below the orbits takes on a faint blue or a violet

colour : The cheeks glow ;
the head is heavy

and affcded with pain ; and, in a word, the

whole body is opprefled with a furcharge of

blood.

The growth of the body, in length, generally

terminates at the age of puberty. Before this

period, young people commonly flioot up feveral

inches in a very fhort time. But the cjuicknefs

of growth is moft remarkable in the parts of ge-

neration of both fexes. In males, this growth
is only an augmentation in fize: But, in females,

it often produces a fhrinking of feme of the

parts, which has received different appellations

from



414 O F P U B E R T Y.

from thofe who have treated of the figns of vir-

ginity.

Men, jealous of pre-eminence of every kind,

have alv^avs difcovered a remarkable attachment

to prior and exciufive pofielTions. This fpecies

of folly has beftovved a phyfical exiftence upon
female virginity. Virginity, which is a mo-
ral being, a virtue exifting folely in purity of

heart, has been metamorphofcd into a phyfical

obje<5t, in which moft men think themfelves

deeply interefted. This notion, accordingly, has

.given rife to many abfurd opinions, culloms, ce-

remonies, and fuperftitions; it has even given

authority to pains and punifhments, to the moft

illicit abufes,and to piadtices which fliock huma-

nity. Young women have been obliged to fub-

mit to the examinations of ignorant matrons,

and to expofe the fecrets of nature to the eyes

of prejudiced phyficians. They did not refled:,

that every indecency of this kind is a violent at-

tack againfl: chaftity; that every fituation which

produces an internal blufh, is a real proftitution.

I have little hope of being able to eradicate

the ridiculous prejudices which have been form-

ed on this fubje^l. Mankind always believe

what they wifh to be true, however vain and

unreafonable the foundations of their faith. But,

as it is the province of hiftory to relate not on-

ly the fucceffion of events, and the circumftanccs

of fads, but likewife the origin of popular opi-
nions and errors, I think it a neceiTary article in

the
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the hiftory of man, to examine this favourite i-

dol which he adores, to confidcr the reafonable-

nefs of his worlliip, and to inquire whether Vir-

ginity be a real or a fabulous divinity.

Fallopius, Vefalius, Diemcrbroek, Riolan,

Bartholin, Heifter, Ruyfch, and fome other ana-

tomifts, maintain, that the membrane of the hy-
men has a real exiftence, and that it ought to be

reckoned amon^ the parts of generation peculi-

ar to females. They aifert, that it is a flefhy mem-

brane, very thin in infants, but thicker in a-

dults; that it is fituated under the orifice of the

urethra, and nearly fhuts up the entrance of the

vagina ;
that it is perforated by a round or

oval hole, fo fmall as hardly to admit a pea

during infancy, or a large bean at the age of

puberty. The hymen, according to Winflow,
is a membranous fold, fometimes circular, and

fomctimes femilunar, with an aperture of a fmal-

Icr or greater fize in diflcrent fubjeds, &c. On
the other hand, Ambrofe Pare, Dulaurent, De

GraaiT, Pineus, Dionis, Mauriceau, Palfyn, and

other anatomifts of equal authority with thofe

formerly mentioned, infift, that the membrane of

the hymen is a mere chimera
;

that it is not na-

tural to young girls; and exprefs their aftonifli-

ment that any man fhould talk of it as a thing

which has a real and uniform exiftence. They

produce a multitude of experiments and oblcrva-

tions made upon fubjecls of dlnerent ages, in

which they could never difcover any appearance
of
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of this membrane. They acknowledge, that

they have fometnnes,but very feldom, feen thofe

flefhy protuberances called carunculae myrti-
formes connected by a membrane

j but they
maintain that this membrane was preternatu-
ral. Anatomifts are not lefs divided with regard
to the number and qualities of thefe carunculae.

Are they only rugofities of the vagina ? Are they
diftindt and feparate parts? Are they the remains

of the hymen ? Is their number uniform? Does

only one, or many, accompany the Hate of vir-

ginity ? All thefe queftions have been Hated, and

each has received a different folution.

This oppofition of fentiment, in a matter

which depends on infpedlion, is an inconteftible

proof, that mankind have often an ardent defire

to difcover things in Nature which exift in their

own imaginations only. Many anatomifls of

reputation have never been able to difcover ei-

ther the hymen or carunculae, even before the

age of puberty. Thofe who fupport the con-

trary opinion, at the fame time acknowledge,

that thefe parts are not always the fame
; that

their form, fize, and texture, vary in different

fubjeds ; that, in place of the hymen, fome-

times there is but one caruncula, at other times

there are two or more united by a membrane ;

that the fhape of the aperture is not uniform,

&c. What is the confequence ? We muft con-

clude, that the caufes of this mark of virginity

3re equivocal and inconftant
;
and that, even

when
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when they have exiftence, they produce only an

effcd: of a tranfient and variable nature. Ana-

tomy determines nothing with regard to the ex-

iftence of the hymen and carunculae
; it allows

us to reje(Sl thefe fymptoms of virginity, be-

caufe they are not only uncertain, but imaginary.
The effufion of blood, though a more com-

mon fymptom, is not lefs equivocal. It has, in

all ages been regarded as an infallible proof of

virginity. But it amounts to nothing, in all

thofe cafes where the entrance of the vagina is

naturally relaxed or dilated. Befides, the effu-

fion of blood is not peculiar to virgins. Women
who have no pretentions to virginity frequent-

ly experience this difchargc. Some difcharge

copioufly and often
; others a fmall quantity^

and only once ;
and fome have no fuch effufion.

This phaenomenon depends upon age, liealthj

ftrudure of parts, and a number of circumftan-

ccs. Of thefe we fliall enumerate only a few,
and endeavour, at the fame time, to inveftigate

the true caufes of the various phyfical marks
which have been held forth as infallable charac-

teriftics of female virginity.

At tlic time of puberty, the parts of botli

fcxes undergo a confidcrable change ; Tiiofe of

the male have then a growth fo quick, that they
arrive in a year or two at full maturity. Thofc
of women increafe likewife at this period. The

nymphac, in particular, which, though formerly
"
almoft imperceptible, now become full and con-

VoL. U. D d fpicuuus.
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fpicuous* The menftrual dlfcliarge appears at

the lame period. By an unufual accumulation

of blood, all the parts fwell, and approach to-

wards each other. The orifice of the vagina

contrads, though thedimenfions of the vagina
itfelf be enlarged. The appearances produced

by this contraction are different in different fub-

jeds ;
for we are informed by anatomifls, that

there are fometimes four and fometimes only

three, or two, carunculae ; and that a circular or

femilunar ring, or rather a feries of folds, is a

common phaenomenon. But anatomifts have

jiegleded to tell us, that, whatever form this

Gontradion affumes, it never appears before the

age of puberty. In young girls whom I have

had occafion to diifed, nothing of this kind

could be dilcerned
; and, having colleded many

fads concerning this fubjed I can with confi-

dence affert, that when young women, before

pubertv, have commerce with men, no effufion'

of blood ever happens, unlefs the parts be great-

ly difproportioncd, or fome violence is commit-

ted. On the other hand, at the time of puberty,

efpecially when the females are regular, and in-

good heahh, thefe effufions are common, and

produced by the flighieit caufes. But thofc

•who are meagre, and fubjed to the fiuor albus,

generally want this mark of virginity. The fre-

quent repetition of this flux of blood, and even

at confiderable intervals of time, is an evident

demonflration that it is only a deceitful appear-

ance.
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ance. It is a certain fad, that young women^

who at firft h^d a copious efFufion, have repeat-

ed this pretended fymptom of virginity after a

few months ahftinence. This phaenomenon

may, by proper management, be frequently ex-

hibited, efpecially before the body has acquired

its full growth. It is equally certain, that young

women, who have not been faithful to the mar-

riage-bed, have, notwithftanding, by the fimple

expedient of ahftinence, given frelh proofs ot

innocence to their deluded hufbands. Some

Women, in the courfe oftwo or three years, have

exhibited this fiditious mark of purity five times.

But this fymptom is limited to a certain time;

for it feldom appears after the age of eighteen

years. When the growth of the body is com-

pleated, its parts becctiie fixed and unalterable,

and cannot afTume difi'erences but by the em-

ployment of fuch artifices as it would be both

unnecelTary and improper to relate. Befides,

many women, particularly thofe who are irre-

gular in their menfes, and fubjed to the fluor

albus, never have any frelh marks of virginity.

Nothing, therefore, can be more chimerical

than the prejudices of men with regard to vir-

ginity, and nothing can be more fallacious than

its pretended figns. A young woman may
have commerce with a man oefore the age of

puberty, and yet exhibit no marks of virginity.

But the fame woman, after ihe arrives at puber-

ty; may have very copious eliufions of blood;

D d 2 Others,
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Others, who are a^lual virgins, difcover no fuch

appearances. Men, therefore, fliould be per-

fed;Iy eafy as to this matter, and not indulge, as

is too often the cafe, unjuft and ridiculous fuf-

picions.

If we willi to obtain an evident and infallible

mark of virginity, we muft fearch for it among
thofe barbarous people, who are incapable ot

inftilling by education the fentiments of virtue

and honour into their children, but fecure the

chaftity of their daughters by an expedient which

could only be fuggeiied by the rudenefs of their

manners. In iEthiopia, and other parts of Afri-

ca, in Pegu, Arabia Petrea, and other nations of

A.fia, the inhabitants, immediately after the birth

of females, few up thofe parts which Nature has^
^

feparated, leaving only a fpace fufficient for the

natural evacuations. As the child grows, the

parts gradually adhere, and, when the time ot

marriage arrives, they are again difunited by in-

cifion. Inftead of thread, the fibres of the af-

beftos are faid to be employed, which is a fub-

ftance not liable to fudden corruption. Some

tribes content themfelves v/ith putting a ring

through the parts. To this operation wives as

well as girls are fubjedcd, with this difference,

that the ring allotted to the latter cannot be re-

moved, but, in that allotted to the former, there

is a lock, of which the huiband alone poiTefles

the key. 13ut why fhould v/e mention barba-

rous nations, when we have fimilar examples at

no
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no great diftance ? That abfurd delicacy of a

neighbouring nation, with regard to the chaftity

of their wives, is the o{rsnrin<i of a brutal and

criminal jealoufy.

How oppofite are the taftes, the difpofition?,

the opinions, and the manners of different na-

tions ? After what has been related concerning
the high eflimation of virginity among the bulk

of mankind, and the numberlefs precautions and

ignominious methods employed to fecure it, is

it pofTible to believe that there are other people
who defpife virginity, and confider the trouble

of removinc: it to be a mean and fervile office?

Superftition has induced the inhabitants of

certain countries to refign the firft fruits of vir-

ginity to their idolatrous priefts, and fomctimes

to the idols themfelves. This pri\'ilege is enjoy-
ed by the priefts of Cochin and of Calicut; and,
in Goa, the virgins are proftituted by their pa-

rents, cither voluntarily or from choice, to an

idol of iron. Grofs fuperftition induces thefe

people to commit fuch abominable outrages from

relierious motives. But views more fervile and

interefted have induced men of other countries to

.devote their daughters to their chiefs. The in-

habitants of the Canary iflcs, and of the king-
dom of Congo, proflitute, in this manner, their

daughters, without any injury to their reputa-
tion. Nearly the fame culloni takes place in

Turkey, Perfia, and fcvcral other countries both

of Afia and Afiica. 'i'heir moll eminent nohh-s

D d
"^

tiiink
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think themfelvcs highly honoured to receive

from their fovereign women with whom he him-

felf is already difgufted.

In the kingdom of Arracan, and in the Philip-

pine illands, a man would efteem it to be dii-

graceful to marry a young woman who had not

been previoufly deflowered
;
and nothing but

the force of money can prevail on any perfon to

precede the hufband. In the province of Thi-

bet, mothers anxioufly fearch for ftrangers, and

earneftly folicit them to put their daughters in

a proper ftate for obtaining hufbands. The

Laplanders likewife prefer girls who have had

commerce with ftrangers. They fancy them to

poffefs uncommon merit, becaule they have been

able to pleafe men who are better judges of beau-

ty and female accompHfl^ments than themfelves.

In Madagafcar, and feveral other countries, the

moft diffolute and debauched women are fboneft

married. Many other examples might be given
«Df this ftrange tafte, which nothing but the

grcfleft and moft depraved manners could pro-

duce.

After puberty, marriage is the natural ftate

of man. A man ought to have but one wife,

and a woman but one hufband. This is the

Jaw of nature ;
for the number of females is

nearly equal to that of males. Such laws as

have been enacled in oppofition to this natural

principle, have originated folely from tyranny

^nd ignorance, Reafon, humanity, and juftice

revolt
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rev^olt againft thofe odious feragllos, in which

the liberty and the alfe^tions of many women
are facriliced to the brutal paflion of a fingle

man.
*

Does this unnatural pre-eminence render

thefe tyrants of the human race more happy?
No ! Surrounded with eunuchs, and with wo-

men ufelefs to themfelves and to other men,

they are tormented with the conftant appear-

ance of that accumulated load of mifery they

have created.

Marriage, therefore, as it is eftablillied among

us, and other nations who are direded by the

lights of reafon and revelation, is a ftate moll

conlbnant to the nature of man, and in wiiich

it is his duty to employ thofe new faculties he

acquires from puberty. By obihnately perlill-

ing in celibacy, thefe powers become trouble-

fome, and fometimes fatal. In either lex, too

long continency may give rife to difeafes, or

create irritations fo violent, that neither realon

nor religion may be able to counteradl the im-

petuofity of thofe pafFions they excite : And

thus man may be reduced to a level with the

brutes, which, under the influence of fuch fenla-

tions, become perfectly furious and ungovern-
able.

In v/omen, the furor uterinus is the mofl vi-

olent cfied of this irritation. This difeai'e is a

Ipecics of madneik, which deranges their ideas,

and deprives them of all fenfe at fhamc. Both

the nature and the feat of this melancholy dii-

tempcr
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temper are indicated by the moft lafcivlous ex-

preffions, and the moft indelicate adions. I

have feen, with aftonilliment, a girl at the age
of twelve years, who had a brown, but lively

and florid complexion, and, though lov/ in fta-

ture, was ftrong and pium.p, commit the moft

indecent adions upon the very appearance of a

man, from w^hich flie co\ild not be deterred, ei-

ther by the prefence or chaftifement of her mo-

ther. She did not, hovvever, Jofe her reafon
;

and the paroxyfmsof the difeafe ceafed, the mo-
ment fhe was left with her own fex. Ariftotle

alledges, that, at this age, the irritation is ftfong-

cft, and that girls ought then to be carefully

w^atchcd. The remark may be applicable to the

climate in which he lived
; but, in colder coun-

tries, the ardor of the female conftitution does

not appear fo early.

When the furor uterinus increafes to a certain

degree, marriage will not remove it; and there

have been inftances of its proving fatal. Hap-
pily the force of nature is feldom the only caufe

of a paffion fo deteftible, even when there is a

predifpofition to it in the habit of body. Before

it arrives at this extremity, the imagination muft

be in£amed by licentious converfation, by ob-

fcene reprefentations, or other caufes. Amonn-

women, tlie oppofite temperament is
infinitely

inore common; for, with regard to this pafTion,
moft of them are either cool or indifferent.

Ihcre are alio many men to whom chaftity is

an
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an eafy virtue. I have known fome men who,
at the age of twenty-five or thirty^ enjoyed good

health, without having ever felt this paflion fo

ftrong as to render any gratification neceffary.

Continency, however, is lefs to be dreaded

than excefs. The number of immoderate men
is too great to require particular examples. By
excefs, fome have loft their memory ;

fome have

been deprived of fight ; fome have become bald
;

and many have perifhed by pure debility. Young
perfons can never be fufficiently warned of the

irreparable injury to their health, which the' in-

dulgence of the venereal appetite never fails to

produce. How many ceafe to be men, or, at

leaft, ceafe to enjoy the powers of manhood,
before the age of thirty? and how many, at

fifteen or eighteen, receive the feeds of a difeafe,

difgraceful in itfelf, and which it is often impof-
fible to eradicate ?

It has already been remarked, that, at the age
of puberty, the growth ufually ftops. It fre-

quently happens, however, that, even after pu-

berty, a tedious illncfs makes the body increafe

in length more than it would have done in a

Hate of perfedl health. I'his extraordinary in-

creafe is probably occafioncd by the inactivity

of the external organs of generation during the

courfc of the difeafe. The organic pai tides do

not reach thefc parts, bccaufc they are not de-

termined thither by irritation
;
and this defect

of irritation is owing to a lafFitude and imbecil-

lity
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Vitj of the parts, which prevent the fecretlon

of the feminal fluid. Thefe organic particles,

therefore, remain in the mafs of blood, and ne-

ceflarily extend the extremities of the bones,

nearly in the fame manner as happens to eu-

nuchs. Thus young people, after recovering

from a long ficknefs, are often taller, but v\rorfe

fhaped, than formerly. Some, for inftance, be-

come hunch-backed, and others crook-legged ;

becaufe the ftill dudile extremities of the bones

have been unneceflarily extended by a fuper-

fluity of organic particles, v^^hich, in a ftate of

health, would have been exhauited in the for^

mation of feminal fluid.

The produdion of children is the chief inten-

tion of marriage. But this intention is fome-

times fruftrated. Of the different caufes of fl.e-

rility, fome are common to both fexes. But, as

thefe caufes are more apparent in men than in

women, they are, therefore, more commonly
afcribed to the former. In both fexes, fterility

is occafioned either by a defed in the original

conformation, or by accidental injuries done to

the organs themfelves. In men, the moft per-

nicious defeds of conformation are thofe v^^hich

affed the ten.icles, or the mufcles called ereSlores

pejiis. A wrong diredion of the urethra, which

is fometimes not only oblique, but improperly

pe''forated, is another obftable to generation.

The adhefion of the prepuce to the fraenum is

another obftacle ; but it is not infurmountable.

In
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In women, the conformation of the uterus may
likewife occafion fterility.

If the orifice of the

uterus be always open, or always fhut, concep-
tion will be equally prevented. But the nioft

frequent caui'e of barrennefs, both in men and

women, ariles from fome depravity in their fe-

minal fluids. I formerly quoted a remark of

Valifnieri, that a corruption of the fluid in the

teflicles of women rendered them entirely bar-

ren. It is the fame with men. If the fecretion

by "vA'hich femen is formed be vitiated, the fluid

is unfit for impregnation. Thefe caufes of fl;e-

rility are not difcoverable by any external ap-

pearances.

In cafes of fl:erility, different means have been

employed to difcover whether the defed: pro-
ceeded from the man or the woman; Infpedion
is the firfl: refource

; and, if the barrennefs be

occafioned by a fault in the external conforma-

tion, it is fuflicient. But, if the defeft lie in the

internal organs, it is hardly pofiible either to dif-

cover or remove it. Some men, though they

appear to be perfectly formed, want the genuine

fign of a proper conformation. Others have
this fign fo imperfedly, or fo feldom, that it is

only a very equivocal mark of
virility.

Every body knows that the action of this part
is not under the command of the mind. It is

the moft animal part of the human body ; for

it a(fls by a kind of inflind, the caufes of which
are unknown. How many young pcrfons, c-

ducatcd
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ducated in perfedl purity, and totally ignorant
of pleafure, have felt the moft lively impref-

fions, without being able to recognife either their

caufe or their objed ? How many, on the con-

trary, remain cold and languid, notwithftanding
all the efforts of fenfe and imagination ?

This part of our bodies, therefore, belongs
lefs to us than any other of our members. It

ads or is languid without our participation.

Its fundlions commence or terminate at certain

periods. All this happens without our com-

mand, and often contrary to our inclination.

Where, then, is the foundation for thofe laws,
which are fo unjull: in their principle, and fo

difgraceful in their execution ? The rules and
decrees of the Congrefs

* are an affront to hu-
man reafon. Its members fhould have known,
that the very means they employed to invefli-

gate truth, were not only indelicate, but infal-

libly prevented its difcovery.
When there is no defcdt in the external con-

formation, barrennefs proceeds oftener from
the woman than the man ; for, independent of
the pernicious effeds of the fiuor albus, there

feems

* The name of an Infamous court in France, where trials

for irnpotency, with a view to diflblve marriages, were held.

Proofs by infpee^ion were taken before the judge, who was aflift-

ed by furgeons and midwives. This court was abclilhed by an

arret of the parliament of Paris, dated iSth February 1677. It

is furprifing that the Count de BufFon, who expreiTes the utmoft

deteftation againft this court, l};ould liave mentioned nothing
of its difTolution.
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feems to be another caufe which has never ex-

cited attention.

From my experiments^ related in the fixth

chapter, it appears that the tefticles of females

give birth to a kind of natural protuberances,

which 1 have called glandulous bodies. They

grow in a gradual manner, and ferve for fecre-

ting and maturating the feminal fluid. They
are in a continual fluduating ftate. They be-

gin to grow under the membrane of the tefticle,

which they foon perforate ; they then fwell,

and their extremities fpontaneoiifly open, and

diftill a feminal fluid for fome time
;
after which

they gradually decay, leaving only a fmall red-

difh cicatrice on the place from wh^ice they

fprung. Thefe glandulous bodies no fooner diU

appear than they are replaced by others
;
fo that

the tefticles are continually labouring, and un-

dergoing confiderable changes. Hence any de-

rangement in thefe organs, either by an unufual

thicknefs of the fluid, or weaknefs of the veflx'ls,

I^revents the proper exeicile of their fundions,

renders them unable to fecrete, or rather vitiates

and corrupts the feminal fluid, which neceflarily

gives rife to fterility.

Conception fometimes precedes puberty. Many
women have become mothers before the appear-
ance of the mcnfes ;

and fome who never liad

any lymptoms of this evacuation, are in the

habit of bearing children. Inftances of tliis

kind happen in our climate, without travelling

for
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for them to Brazil, where whole nations are

faid to be perpetuated, though not a fingle wo-

man be fubjed to the menftrual difcharge ;
an

evident proof that it is not the menftrual blood,

but the feminal fluid of the male and female,

which are eflentially necefTary to generation. It

is likewife kncwn, that the ceflation of the

menfes, which generally happens about the age

of forty or fifty years, does not difqualify every

woman for conception ;
for fome women have

become pregnant at fixty or feventy, and even

at an age ftill more advanced. Thefe examples,

though pretty frequent, may be regarded as ex-

ceptions to the general rule; but they are fuffi-

cient to demonftrate that the menftrual blood is

by no means effentlal to generation.

In the ordinary courfe of Nature, women

conceive not before the menfes appear, nor af-

ter they have ceafed. The age at which men

lirft acquire the faculty of generating is not fo

diftindly marked. His body muft attain a cer-

tain growth before femen is fecreted ; and, be-

fore this fluid be fully maturated, the degree

of growth muft be ftill greater. This generally

happens between the twelfth and eighteenth

years. But the period when man lofes the ge-

gerative faculty. Nature feems to have left un-

determined. At fixty or feventy, when old age

begins to enervate the body, the femen is lefs

abundant, and often unprolific. In the collec-

tions of public focieties, however, there are

many
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many inftances of men who have continued to

procreate at the age of eighty and ninety.

There arejikewiib examples of boys who
have procreated at eight, nine, and ten years,

and of girls who have conceived at feven, eight,

and nine years. But fuch fad:s are exceedingly

rare, and ought to be regarded as fmgular phae-
nomena. The fign of virility appears in in-

fancy : But that is not fufficient
; the produc-

tion of femen muft be added
;
and this happens

not till the growth of the body is nearly com-

pleated. At firll the quantity is fmall and ge-

nerally flerile.

Two marks of conception have been men-

tioned by authors. The lirft is a kind of tre-

mor, or Ihivering, which is faid to begin at the

moment of conception, and continues for fome

days. The fecond is derived from the orifice

of the uterus, vv'hich, it isafferted, clofes entirely

after conception. But thcfe figns appear to be

very equivocal, if not altogether imaginary.
This tremor is mentioned by Hippocrates in

t'he following terms :

*

Liquido conitat harum
* rerum peritis, quod mulier, ubi concepit, fta-
'
tim inhorrefcit ac dentibus (Iridct, et auricu-

* lam reliquumque corpus convulfio prehendit.'

Galen, on the authority of fome women, im-

putes this fymptom to the contraction of the Ute-

rus. Others exprefs it by a vague fenfation of

cold over the whole body, and employ the words

horror and borrij^ilatio, Thefe, and other au-

thors,
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thors, endeavour, like Galen, to eftablifli the

fad upon the tcftimony of women. Hippocra-
tes fays, 'quae in utero gerunt, harum os uteri

* claufum eft ;' or, according to another tranfla-

tor,
*

quaecunque funt gravidae, illis os uteri

'
connivet.' Opinions, however, are various as

to the changes which the uterus undergoes after

conception. Some maintain, that the edges of

the OS tincae are drawn fo dole together, that no

vacuity is left between them ;
and others affirm,

that thele edges are not exadly clofe till after

the two firft months of pregnancy. They agree,

however, that, immediately after conception, the

orifice isfhut up by a glutinous humour ;
that

the OS tincae, which, previous to conception,

might admit a fubftance of the fize of a pea,

has no perceptible aperture ;
and that this dif-

ference is fo evident, as to be diftinguifhable by
a fkilfnl midwife. If thefe affertions were

founded in truth, the ftate of pregnancy might
be known a few days after conception.

It is urged, oa the other hand, that if, after

conception, the orifice of the uterus were clofed,

fuperfoetation would be impoffible. To this it

may be replied, that the feminal liquor may per-

haps penetrate through the membranes of the

uterus
;

that the uterus itfelf may open to

receive the materials necefiary for fuperfoeta-

tion ;
and that, at any rate, i'uperfoetations fo

feldom happen, that they make a very trifling

exception to the general rule. Other authors

maintain,
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maintain, that this change in the uterus can ne-

ver appear but in v/omen who have formerly-
conceived and brought forth children. In firft

conceptions, indeed, the difference muft be lefs

perceptible; but, though ever fo confpicuous,
we have not fufficient evidence to conclude, that

it is a certain, a uniform, and a pofitive fign. The

ftudy of anatomy, aided by experience, affords,

on this fubjedt, general notions only, which va-

nlfli upon a clofer examination. The fame ob-

fervation may be applied to the fliivering, or

convulfive cold, which fome women are faid to

feel at the time of conception. As moft women

experience not this fenfation; as others^ on the

contrary, affure us, that they have felt a burn-

ing heat ;
and as others ilill confefs that they are

utter ftrangers to all fuch feelings; the natural

conclufion is, that all thefe marks are highly e-

quivocal, and that, when they do happen, they

ought to be confidered, not as the effeds of con-

ception, but of other caules.

On this fubjed I fliall add one fad from Mr
Parfons's ledures on mufcular motion, p. 79.

which proves, that the orifice of the uterus does

not clofc immediately after conception, or, if

it does clofe, that the femen may find af)affage

into the iiteru.s, by pciicirating its fubl^ance*

In tlie year 17 14, a woman of Charleftown

in South Carolina, was delivered of two chil-

dren, the one immediately after the other.

Vol. II, E e To
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To the aftonifhment of the afliftants, the one

child was black and the other white. This e-

vident tcftimony of the woman's infidelity to her

huil^and, obliged her to acknowledge, that, one

morning, her hufband having juft left her bed, a

negro entered her chamber, and, by threats of

immediate death, compelled her to gratify his de-

fires. This fad: fhows, that the conception of

two or more children docs not always happen at

one time, and fupports rny opinion, that the fe-

men penetrates through the texture of the uterus.

There are many other equivocal figns of preg-

nancy, by which it is faid to be early didin-

guifhable ;
as a flight pain in the region of the

uterus and loins
;

a numbnefs over the whole

body; a continual drowfinefs; a melancholy
and capricious difpofition; the toothach, head-

ach
;
and a vertigo, which obfcures the fight ;•

yellowifh, blood-ihot eyes, with eontraded pu-

pils and depreffed eye-lids 5
a pale and fpotted

countenance; a depraved appetite, accompanied
with vomiting and fpitting; hvfteric fymptoms;
the fiuor albus ; the floppage of the menflrual

difcharge, or, inftead of it, an haemorrhage ;
the

fecretion of milk in the breads, &c. Many o-

ther iTpkrks fuppofed to be peculiar to pregnan-

cy might be added ; but they are frequently

nothing more than the effeds of particular

difeafes. But we fhall leave the difcufTion of

thefe to phyficians. Details of this kind, to be

ufeful.
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ufeful, would require a long ferles of profound

inveftigation. This fubje(3:, like many others in

phyfiology, in the animal oeconomy,and in diffe-

rent branches of the medical art, has feldom

been treated with any degree of philofophical

accuracy.

E e i SECT,



SECT. III.

Of Manhood.

1' the age of puberty, or a few years after

it, the human body attains its full fea-

ture. The growth of fome perfons Hops at the

fourteenth or fifteenth year; and, in others, it

continues till they arrive at twenty-two or

twenty-three years. During this period, moft

men are of a (lender make : Their thighs and

legs are fmall, and the mufcular parts are not

properly filled up. But, by degrees, the muf-

cles fwell, the limbs and different parts of the

body aflame their proper figure and proportions,

and, before the age of thirty, the body, in men,

acquires its moft perfect fymmetry.

But, in women, the body fooner attains this

fymmetry. As their fize is fmaller, and their

mufcles, and other parts, lefs ftrong, compact,

and folid, than thofe of men, they arrive more

early a? a ftate of maturity. A woman at twenty

years is as perfectly formed as a man at thirty.

The body of a'well-fhaped man ought to be

fquare, the mufcles boldly marked, and the fea-

tures of the face diflindly defined. In women,
the parts are rounder and fofter, and their features

are
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are more delicate. Man is adorned with flrength
and majelly ; grace and foftnefs are the peculiar

embellilhments of woman.
Even the external figure of the human fpecies

declares them to be the fovereigns of the earth.

The body of man is creel
; his attitude is that

of command
; and his countenance, which is

turned towards the heavens, is imprcfled with

the fignatures of fuperior dignity. The image
of his foul is painted in his face

;
the excellence

of his nature penetrates through his material

form, and animates his features with a divine

illumination. His majeftic deportment, and the

firmnefs of his movements, announce the fupe-

riority of his rank. He touches the earth with

his extremity only : He views it at a diftance,
and feems to defpife it. His arms are not pil-
lars to fupport liis body: His hands tread not
the earth, and lofe not, by fridion and preffure,
that delicacy of feeling for which they were ori-

ginally deilined. His arms and hands are form-
ed for purpofes more noble, namely, for execu-

ting the commands of his intelled, for laying
hold of didant objeds, for removing obftacles,
for defending him from injuries, and fof

fcizing
and retaining objeds at pleafure.
When the mind is at eafc, all the features of

the countenance are in a Hate of profound tran-

quility. Their proportion, their harmony, their

union, point out forenity of fentiment, and ac-
cord with the calm that fubOHs within. When

E e 3 the
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the foul, however, is agitated, the human vifage

becomes a living canvas, upon which pafTions are

reprefented with equal energy and delicacy ;

where every emotion is exprefled by a corre-

fpondent feature
; where every impreflion anti-

cipates the will, and reveals, by obvious and pa-
thetic characters, thofe intentions and feelings

which we are felicitous to conceal.

It is in the eyes that the pafTions are mod

ftrongly marked, and moft readily difcovered.

The eye belongs to the foul more than any o-

ther bodily organ. It participates of every
mental emotion, the foftcft and moft tender,

as well as the moft violent and tumultuous.

It exhibits thefe emotions in all their force and

purity, and infufes Into the foul of the fpedator
the fire and the agitation of that mind in which

they originate. In fine, the eye refleds the

light of thought^ and the glow of fentimcnt
;

it is the fenfeof the undcrftanding, and the lan-

guage of intelligence.

Men who fquint, or are fliort-fighted, have

Jefs of this external foul, (as it niay be termed),
whofe chief refidence is in the eye. Thefe de-

fedlshurt thephyfiognpmy,and give to the fineft

countenance a difagreeable, and often a ftupid

air. As nothing but ftrong and violent pafTions

are difcoverable in vifages of this kind, and as

they exhibit no marks of delicacy or vivacity of

fectiment, we are apt to form unfavourable

impreftions of fuch perfons, Vv^hich, however
ilU
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ill founded, it is difficult for us to efface. We
are fo accuftomed to be influenced by external

appearances, that, if no fymptoms of thought
and refledion appear in a man's countenance,

we inftantly decide him to be void of abili-

ty. We even draw conclufions from the cut

of the clothes, or the curls of the periwig; nei-

ther are thefe conclufions always faUe. Men

ought, therefore, to pay fome attention to thefe

minute articles; becaufe, in the eye of ftrangers,

they make a part of ourfelves, and contribute

not a little to the judgments they form of our

underflanding and breeding.

A vivacious or a languid motion of the eye
has a prodigious effedl on the character of the

countenance. Eyes are of different colours, dark

hazel, light hazel, green, blue, gray, and whi-

tifh gray. The iris has a fmooth velvet-like ap-

pearance, and confifts of iTi^y fmall filaments,

regularly difpofed, and directed towards the

centre of the pupil. The moft ufual colours of

the eye are the hazel and the blue ; and both

thefe colours are fometimes to be found in the

fame eye. The eyes commonly called black,

when narrowly infpc(5led, are only of a dark

hazel colour. They appear black in confc-

qucnce of their being contrafted with the white

of the eye. Thofe of a lefs deep hazel are like-

wife reckoned black, but are not equally beauti-

ful. Shades of orange, hazel, gray, and blue,

are frequently to be met with in the fame eye ;

but.
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but, wherever there is a blue tint, it becomes the

prevailing colour, and outfhines all the reft.

The black and the blue are the moft beautiful

colours, and give moft iire and vivacity of ex-

prefTion to the eye. In black eyes their is

more force and impetuofity ;
but the blue ex-

cell in fweetnefs and delicacy. The former

dart forth a perpetual and uniform flame, be-

caufe their colour appears always the fame, and

refled:s the fame rays : But the modifications of

light are diftinguilliable in the blue j
becaufe

different rays are reflected by the various tints

of which they are compofed.

Thefe, and other varieties in the colours of the

eyes, are peculiar to man, the horfe, &c. In

moft other animals, the colours of individuals

vary not. The eyes of the ox are brown ;
thofe

of the fheep are of a watery colour ;
thofe of the

goat are gray, &c.||riftotle al ledges, that, among

men, gray eyes are the ftrongeft ;
that the blue

are w^eaker; that prominent eyes are fliort-fight-

ed ; and that brown eyes fee not fo well as q-

thers in a faint light.

Though the eye, in moving, feems to be

drawn towards either fide, yet it only moves

round its own centre, which gives the pupil

the appearance of approaching or receding from

the angles of the orbit,, and of being elevated or

depreifed. In man tlie eyes are nearer each other

than in any other animal. In fome fpecies,

the eyes art' fo remotely fituated, that it is im-

poiTible
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pofiible for both eyes to fee the fame object at

the fame time.

Next to the eyes, the parts which give moft

character to the countenance are the eye-brows.

Being totally different from every other feature,

their tffeOi is augmented by the contraft : They
form a deep fhade in the canvas, and give relief

to the other colours and features. The lafhes of

the eye-lid have alfo their effedtj when long
and bufhy, they beflow beauty on the eye, and

give a mild and pleafant afped: to the face.

Lafhes on both eye-lids are peculiar to man and

the ape. Other animals have hair on the upper
lid only ; and, even in man, the lafh of the under

lid is lefs than that of the upper. The eye-brows
have only two movements

;
one by which

they are elevated
;
and the other by which they

are depreHed and contracted.

The eye-lids guard the ba!^of the eye from

duft, infeds, &c. and keep the cornea moifl.

The upper eye-lid moves up and down
; but

the under lid has little or no motion. Although
the motion of the eye-lids be fubjeCl to the wull,

yet, by flccp, fatigue, or furprife, we lofe the

command of them. They are fometimes alfo

affedlcd with convulfive motions, which we are

imablc to rcftrain. In birds and amphibious

quadrupeds, the under eye-lid alone m.oves ;

and fifhes and infects have no eye-lids either a-

bovc or below.

The
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The forehead occupies a large part of the

face, and contributes greatly to its beauty. It

fhould be well proportioned, neither too flat nor

too prominent ; neither too narrow nor too

fhort; and it fhould be regularly adorned with

hair both above and on each iide. The hair

gives great expreffion to the countenance ;
bald-

nefs is therefore a capital defed:
;
and the prac-

tice of employing fuperficial hair, which is nowfo

general, ought to be confined to fuch as are na-

turally bald
;

for borrowed locks often change

the true character of the face. If every man
wore his own hair, and allowed It to float free-

ly, it would be more eafy to diftinguifli cha-

racters by the general afpeCt of the countenance.

The crovvn of the head, and immediately a-

bove the temples, are the parts which firft be-

come bald
;
but the hair below the temples, and

on theunder part j||f the back of the head, feldom

falls off. Baldnefs is peculiar to man: Women,
in the moft advanced age, though their hair be-

comes white, are feldom affeded with baldnefs :

Children and eunuchs are not more fubjed to it

than women
;
and the hair is flronger and

more abundant in youth than at any other pe-

riod. The longeft hair becomes dry, and gra-

dually wailes and falls off as we advance in hfe.

The whitenefs commences at the points ; and,

when the hair is totally white, it lofes its

flrength, and at laft fal's off altogether. There

liave been examples of young people whofe hair

was
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was rendered white by difeafe, and which reco-

vered its natural colour after their health was

reftored. It is alledged by Ariftotle, that no

man becomes bald before having intercourfe

with women, except fuch as have been bald

from their birth. The ancient writers upbraid
the inhabitants of the iflands of the Archipelago
with the epithet bald-heads ; and aflert, that thcfe

iflanders are all brought- into the world with this

defeat *.

The nofe is the moft prominent feature in the

face. But, as it has very little motion, even in

the mod violent paffions, it contributes more to

the beauty than to the expreffion of the coun-

tenance
; and, unlefs it be deformed, or greatly

difproportioned, it is lefs attended to than thofe

features which are capable of motion, as the

mouth and the eyes. The form of the nofe, and

its remarkable prominency, Are peculiar to the

human fpecies. Moft animals have noftrils fe-

parated by a partition ;
but none of them have

an elevated and advanced nofe. Even the apes

may be faid to have noftrils only ;
the nofe of

an ape has the fame pofition. as that of a man
;

but it is fo Ihort and Hat, that it can hardly be

regarded as funilar.-- By this organ, men, and

moft animals, breathe, and fmell odoriferous bo-

dies. Birds have no cartilaginous noftrils
; they

have only iwo holes or pipes for the purpofes of

refpiration and fmelling.

Next
* ^Sce Dapper's Voyage, p. 354. and Plln. edit. Plardouiu,

p. 541.
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Next to the eyes, the mouth and lips have

both the greateft motion and expreffion. Thefe

motions are excited by the paffions, and the vari-

ous forms of the mouth mark their different cha-

raders and modifications. The organs of fpeech

give the mouth an animation fuperior to every

other part of the face. The vermilion of the lips,

and the whitenefs of the teeth, fo much excel

the other colours of the face, that they attradt

our chief regard. We fix our eyes on the mouth

of the fpeaker ; every word, every articulation,

produces different motions on the lips ; and,

however rapid, it is eafy to diftinguifh them from

each other. The deaf learn to diftinguifh thefe

motions fo accurately, that they often know the

fentiments of the fpeaker merely by attending
to the motions of his lips.

In man, and in all other animals, the under-

jaw is alone endowed with the power of motion.

The crocodile, the opinion of Ariftotle and ma-

ny other naturalifts notwithflanding, is not an

exception : I have examined many flieletons of

that animal, and have found, by the nature of

the articulation, that the under-jaw alone was

moveable. In the human foetus, and in

monkeys, the under-jaw is greatly advanced be-

fore the upper. The deformity, in adults, is

equal, whether the under-jaw be too prominent,
or too much deprefled : It ought to be nearly
on a level with the upper. Strong paffions, as

well as languor, often produce an involuntary

motioa
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motion in the under-jaw : Pain and pleafure, as

well as languor, give rife to yawning ; but, m
the former, the motion is more brifk and lively.

When the mind is fuddenly affeded with ar-

dent deilre, or keen regret, we feel a fort of

ftarting, or internal oppreffion ;
this motion of

the diaphragm elevates the lungs, and produces

that fudden infpiration which forms a figh :

And, when the mind confiders the caufe of its

emotion, and perceives no method of accom-

plifliing its defire, or of banifhing its regret, the

fighs are repeated, and fcrrovv'-, or mental pain,

fucceeds. If this pain of mind be great and un-

expeded, it produces tears
;
the air rullies quick-

ly into the lungs, and gives rife to many infpi-

rations, which are accompanied with involuntary

fhocks ; Each infpiration makes a noife ftrong-

er than that of fighing, and is diftinguifhed

by the name of fobbing ;
thefe fobs fucceed each

other more rapidly than fighs ; and, in the for-

mer, the found of the voice is m^ore apparent.

The accent of the voice is ftill more diftinguiih-

able in groaning, which is a fpecies of fob long

continued ;
and its flow found is heard both in

expiration and inlpiration : Its exprcfhon con-

fifts in the continuation of a plaintive tone form-

ed by inarticulate founds. Groans are fhorter

or longer according to the degree of forrow or

deje£lion ; but they are generally repeated fe-

Teral times. The time of infpiration forms the

interval that takes place between each groan ;

and
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and the intervals are nearly equal both in their

duration and their diftance. The plaintive fhriek

is a groan exprelTed with force, and with a high

tone of voice. The fhriek, when very lliarp,

generally continues on the fame tone through

its whole extent ; but, when moderate, it com-

monly ends in a lower tone.

Laughter is an interrupted found, often re-

peated, and accompanied with a kind of con-

vulfive motion of the belly, which is alternately

elevated and deprelTed. To facilitate this mo-

tion, the breaft and head are fometimes thrown

forward ;
the cheft remains immoveable ;

the

angels of the mouth recede from each other ;

and the cheeks fwell : Every time that the belly

is deprelTed, the air burfts from the mouth, and

occafions a noife, which, during the fit, is often

repeated, fometimes on the fame tone, and fome-

times the tones gradually diminifli.

The lips,
in immoderate laughter, and in moft

violent paffions, open wide
; but, in the more

tranquil emotions, the angles of the mouth re-

cede, v^ithout any opening of the lips, the

cheeks fwell, and, in fome perfons, dimples are

formed in them near the corners of the mouth :

This charm belongs to the graces, and is com-

monly attended with an agreeable fmile, which

is a mark of benevolence, and of internal fatif-

fadion : A fmile is alfo a mode of expreffmg

contempt and ridicule ; but, in thefe malignant

fmiles, we prefs the lips clofe to each other.

The
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The cheeks are uniform features, and have

little motion or expreiTion, except from that in-

voluntary rednefs or palenefs with which they
are covered in different paffions ; they unite

the features, and give a contour to the face ; they
contribute more to beauty than to expreffion ;

and the fame obfervation may be applied to the

chin, the ears, and the temples.

Shame, anger, pride, joy, equally give rife to

blufhlng ;
while fear, terror, and forrow, pro-

duce a palenefs in the face. This change of

colour is involuntary ;
it exhibits the ftate of

the mind without its confent. It is an effed: of

fentiment over which the will has no command.
We can

eafily difguife the other marks of paf-
fion

;
for a moment's reflection enables us to

(top the adion of the mufcles of the face which

charadlerife particular paffions, and even_ to

change their direction
;
but to ftop or alter the

rednefs or palenefs of the countenance, is be-

yond our power ;
becaufe thefe depend on a

peculiar motion of the blood, occafioned by the

adtion of the diaphragm, which is the chief in-

ternal organ cf fenfaiion.

In different paflions, the whole head is affeded

with different motions and pofuions : It hangs
forward during (hame, humility, and forrow j

it inclines to one fide in languor and compaf-
fion

;
it is elevated in pride, ered and fixed in

obftinacy and felf conceit
;

it is thrown back-

ward in aflonifliment or furprife ; and rolls from

fide
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fide to fide in contempt, ridicule, and indigna-
tion.

Grief, joy, Jove, fhame, and compafiion,
make the eyes Iwell, and caufe the tears to

flovvT. The efFufion of tears is alvv?-ays accompa-
nied with a contraction of the mufcles of the

face, which opens the mouth
; the tears flow

through the lachrymal duds into the nofe, and

increafe the fluid with which it is naturally

moiftened : The flowing of the tears is not con-

flant
; they feem to burft out at irregular inter-

vals.

In grief, the corners of the mouth are de-

prefled, the under-lip rifes, the eye-lids fall

down, the pupil is elevated, and half concealed

under the eye-lid : The other mufcles of the

face are relaxed, which enlarges the fpace be-

tween the mouth and the eyes ; and, of courfe,

the countenance appears to be ftretched out

beyond its ordinary length. (See plate X.

fig. I.)

In conflernation and terror, the brow is wrink-

led, the eye-brows are elevated, the upper eye-

lid opens fo wide that it rifes above the pupil,

and uncovers a part of the white above the pu-

pil, which laft falls down, and is partly concealed

by the under-lid. The mouth, at the fame

time, opens wide, the lips recede from each

other, and expofe the teeth both above and be-

low. (See plate X, fig 2.)

Ini
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In contempt and derifion, one corner of the

iipper-lip rifes, and leaves the teeth bare ; the

other corner moves a little, and has the appear-
ance of a malignant fmile

j
the noftril next the

elevated fide of the lip flirivels up, and the angle
of the mouth falls down. The eye on the fame

fide is almoft fliut, v^'hile the other remains o-

pen ; and both pupils are deprefled in the fame

manner as when a perfon looks down from a

height. (See plate X. fig. 3.)

In jealoufy, envy, and malice, the eye-browns
fall down and are wrinkled

; the eye-licis rife,

and the pupils fall down
;
the upper lip is ele-

vated on both fides ; the angles of the mouth

fink a little, and the middle of the under-lip

rifes and joins the middle of the upper one,

(See plate X. fig. 4.)

In laughing, the angles of the mouth are

drawn back, and fomewhai elevated ; the upper

part of the cheeks rife
; the eyes are more or

lefs fhut ;
the upper lip rifes and the under one

finks
; the mouth opens ; and, when the laugh-

ter is immoderate, the fkinof the nofe wrinkles,

(See plate X.
fig. 5.)

Bcfide thefe marks, the arms, the hands, and

the whole body, contribute to the exprclhon of

the paffions. Gefture alio concurs with the ac-

tion of the features in cxprefling the diflerent

emotions of the foul. In joy, for example, the

eyes, the head, the arms, and whole body, are

agitated with quick and various movements. In

Vol. II. V f Janeruor
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Jangour and grief, the eyes are funk, the head

reclines, the arms hang down, and the whole

body remains fixed and immoveable. In admi-

ration, furprife, and aftonilhment, every motion ,

is fufpended, and the perfon remains in the fame

uniform attitude. Thefe expreflions of the paf-

fions are involuntary": But there is another fpe-

cies of exprefTion, which confifts in an agitation

of the eyes, head, arms, and body ;
and thefe

motions feem, at the fame time, to be the efie(£t

of refled:ion, and to depend on the will. They
appear to be efforts of the mind to defend the

body, and may be regarded as fecondary fymp-

toms, by w^hich particijlar palTions may be di-

ftinguifhed. In love, hope, and keen defire, we
elevate the head, and turn towards heaven, as if

imploring pofTefTiOnj we ftretch forward the

head lo make a . nearer approach 5
and \we ex-

tend the arms and open the hands, in order to

feize and embrace the beloved object. On the

other hand, in fear, hatred, and horrqr, we pufli- '•
•.

'

"'•."'.'.
'

"

the arms forward with precipitation, to repel the

object of our ayerfipnj we tiirn back the head

and the eyes ;
we recoil, and at lad fly, in order

to avoid it. Thsfe, rnotions are fo fuddcn, that

they appear to be involuntary : But this de-

ception is the effe(3: of
habitj

for thefe motions

are produced by reflcdionf and, by their alacri-

ty, difcover the perfection of thofe qualities of

the body which enable it to phey, whh fuch a~

ladzhv^ promptitude, the commands of the mind.



Plate X





O F M A N H O O D. 451

As the paffions are agitations or movements

of the mind, for the moft part connedled with

impreffions of fenfanon, they may be exprefled

by motions of the body, and particularly by thofe

of the countenance. We can, therefore, form a

judgment of the affeclions of the mind by the

motions of the body, and can difcover the real

fituation of the foul by examining the changes
in the features of the face. But, as the mind

has no figure which can have any relation to

that of matter, we can form no judgment of the

general difpolition of any mind by the features

of the countenance, or by the figure of the body
with which it is conneded. A deformed body

may contain an amiable mind; neither fhould

we pronounce concerning the natural difpofition

of any perfon, merely becaufe the features of

his countenance are not agreeable ;
for there is

no analogy between features and the nature of

the foul, upon which any reafonable conjedures
can be founded.

The ancients, however, were much addided

to this falfe notion
; and there have not been

wanting in every age, men who willied to fup-

port a fcientific divination derived by a pre-
tended fkill in phyfiognomy. But nothing is

more evident, than that this fpccies of divina-

tion can be extended no farther than to the af-

lections of the mind, when exprefTed by the mo-
tion of the eyes, vifagc, and other parts of the

body: The form of the nofc, of the mouth,
1' f 2 and
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1

,-i

and of other features, has no more connedion

with the natural dirpofition of any perfon, than

the ftature, or fize of the limbs, with the faculty

of thinking. Has a man more genius in pro-

portion as his nofe is well made ? Is the ability

of another more circumfcribed, becaufe his eyes

are fmall and his mouth large ? It muft, there-

fore, be acknowledged, that the divination of

phyfiognomifts is altogether chimerical, and de-

flitute of any foundation in nature.

The ears, of all the parts of the head, contr

bute lead to the exprefTion of the face. They /

are placed at a fide, and commonly concealed "^

under the hair. But, in quadrupeds-, the ears

are more apparent ;
and by them we can difco- '\

ver whether the creatures be in a ftate of vigour

or of imbecility ;
their motions denote fentiment,

and correfpond to the internal feelings of the

animal. The human ears, though furnilhed

with mufcles, have hardly any motion, either

voluntary or involuntary. Small ears are faid

to be moft beautiful ;
but large ones are better

calculated for hearing. Some nations greatly en-

large the lobs of their cars, by piercing them, and

placing in them pieces of wood or metal, which

they change fucceffively for others of greater

dimenfions, till tlie holes b:coine enormous;

and the lobes uniformly increafe in proportion

to the fize of the holes. I have feen thefe round

pieces cf w^ood, which had been brought from

India or fouth America, of more than an inch

and
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]
and a half in diameter. It is difficult to invefti-

gate the origin ot" this fingular cuftom ;
but it

is equally difFicult to trace the origin of piercing

the ears, (a practice almofl general), and fome-

. times the noftrils, in order to adorn them with

rings, &c. unlefs we attribute it to thofe naked

favages, who contrived to carry, in the leaft in-

commodious manner, fuch things as appeared to

them to be moft precious.

But the whimfical varieties in the cuftoms of

different nations are ftill more apparent in the

manner of dreffing and wearing their beards.

The Turks ihavc their heads
;
but allow their

beards to grow. Moft Europeans, on the con-

trary, ftiave their beards, and wear their own or

borrowed hair. The favages of America pull out

the hairs of their beards, but carefully preferve
thofe of the head. The Negroes (have their heads

in different figures ; foraetimes they cut their hair

in the Ihape of little ftars, fometimes in the

manner of a friar, but moft commonly in iilter-

nate ftripes. The Talapoins of Siam fhave the

heads and eye- brows of thofe children whofe

education is entrufted to them. In this article

every nation has different ufages. Some prefer
the hair on the Upper lip to that of the chin j

others efteem hair on the check; fome curl it,

and others wear it ftraight. It is not long fince

"We wore our hair behind loofe and floating; we
i now inclofc it in a bag. Our drefs is different

S from that of our fathers. The differences in

F f
.3

drefs
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drefs is as various as the different nations of the

globe : And, what is fingular, we have adopted
that drefs which is mod incommodious, waftes

moft time in adjufting, and is leaft agreeable to

Nature.

Though fafhions feem to be founded on ca-

price and fancy ; yet, when generally adopted,

they merit examination. Men have always gi-

ven a value to thofe thimis which excite atten-

tion,. and which convey flattering ideas of riches,

power, and grandeur. The value of diam.onds,

and other precious ftones, arifes from their

fcarcenefs and brilliancy. The fame obferva-

tion applies to thofe fhining metals, the weight

of which w^e regard fo little, that, for the fake

of finery, we fpread them over our' garments.

Ornaments of this kind are intended to excite

the attention of fpedators, to give them an idea

of fplendour and wealth, and to dazzle their

fancies: How few have the capacity of diftin-

guifhing the perfon from the drefs, or of efti-

maiing the man in any other manner' than by
the metal on his clothes?

Every thing that is rare and brilliant will,,

therefore, always be faihionable, while men de-

rive more eminence from riches than virtue,

and while the means of acquiring refped: con-

tinue fo widelv different from real merit. Stran-

gers receive their firfl imprefhonsof us from ouf

drefs, which is varied according to the points of

view in w^hich we v/iih to be coniidered. The

modefl
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inodeft man, or he vv-ho wifhes to aiTume that

charadcr, drelTes with a fimpllcity correfpond-

ing to the nature of that virtue. The vain-glo-

rious, on the contrary, negled nothing that can

fupport their pride or flatter their vanity; and

they diftingulfh themfelves by fplendour or fine-

nefs in their external appearance.
Another very general objedt of drefs is to in-

creafe the fize of our figure, and to occupy more
room in the world than Nature has allotted to us.

We wifh to enlarge our dimenlions by^ high-
heeled fhoes and blown up garments; but, how-
ever bulky our drels, it is exceeded by that va-

nity which it endeavours to cover. Why is the

doctor's head loaded with an enormous quantity
of borrowed hair, while that of the beau is fo

thinly covered? The former wiflies to have

the extent of his learning meafured by the ap-

parent dimenfions of his head
;
and the latter

defires to diminiih his head, that he may ex-

hibit the gaiety and fprightlinefs
of his genius.

Other falhions appear to have a more rational

objett, namely, to conceal the defed\<3 of Na-

ture, or to render them lefs difagreeable. Taking
mankind in general, there is a greater number

of deformed bodies, and difagrecab/e faces, than

of handfome figures, and beautiful countenan-

ces. Fafhions are always regulated by the

pradice of the majority; and, as the greateft

part of mankind have dcfedls to conceal, it is

their inter eft to invent and fupport thofc modes

which
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which tend to render their deformities lefs con-

fpicuous. Women never think of paint, till the

natural bloom of their cheeks is faded. Paint-

ing, however, is a very general cuftom. The
mode of whitening the hair * with powder, and

curling it, is not fo univerfal ;
but it feems to

have been intended for the fame purpofe, to

make the colours and features of the counte-

nance appear with greater advantage.

But, leaving external ornaments, and the dra-

pery of the picture, let us return to the figure

itfelf. The head of man is differently conftruc-

ted, both internally and externally, from that of

any other animal. The head of the monkey
makes the neareit approacli ;

its brain, however,
is proportionally lels; and there are other dif-

ferences, to be afterwards pointed out. The
bodies of almoft all quadrupeds are entirely co-

vered with hair. In man, the head alone has

this ornament before the age of puberty, and it

is more amply furnifhed with hair than the head

of any other animal. The monkey refembles

man very much in his ears, nofe, and teeth.

Among animals, there is a great diverfity in

the fize, pofition, and number of their teeth.

Some are furniihed with teeth in both jaws j

others have them in the under-jaw only; io

fome they are widely feparated from each other;

and
* The Hivnges of New Guinea powder their heads and

beards with chalk. See Recueil des Voyages, &c. torn. 4.

P' 637.
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and are clofe and united In others. The pa-

late of fome fiflies is a hard bony plate, fluck

full of (harp points, which perform the office of

teeth.

The mouths of moft animals are armed with

fome folid fuhftance, which enables them to ap-

prehend or grind their food. The teeth of men,

quadrupeds, and filhes, the beaks of birds, the

pinchers, faws, &c. of infeds, are all hard inflru-

ments, and, like the nails, horns, and hoofs,

derive their origin from the nerves. We for-

merly remarked, that nerves, when expofed to

the air, acquire a furprifing hardnefs. As the

mouth gives a free accefs to the air, it is there-

fore natural to think that the nerves which ter-

minate there (hould harden, and produce the

teeth, the bony plate, the beak, the pinchers,
and all the other folid parts of animals.

The neck fupports the head, and unites it to

the body. It is larger and ftronger in moft

quadrupeds than in man. Fifhes, and other

animals which are not furnifhed with lungs fimi-

Jar to ours, have no neck. Birds, in general,
have longer necks than other animals. Thofe
birds which have fhort claws have likewife fliort

necks, and vice verfa. Ariflotle fays, that birds

of prey which have pounces are all (hort necked.

The human brcalt is proportionally larger
than that of other animals

; and none but man
and the monkey have collar-bones. The
breafts of women are larger and more promi-

nent
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nent than thofe of men : But their confiftence

and ftrudure are nearly the fame; for the

breads of men can fecrete milk. There are

many examples of this fad; and it commonly
happens at the age of puberty. I have feen a

young man of fifteen years fqueeze more than a

fpoonful of milk out of one breaft. Among
animals there is a great variety in the number

and fituation of their paps. Some, as the mon-

key and elephant, have only two placed on the'

fore part of the breaft
; others have four, as the

bear
; others, as the fheep, have only two fitu-

ated between the hinder legs; others have them
in great numbers upon the belly, as the bitch

and the fow. Birds, and all the oviparous

animals, have no paps. Viviparous fifhes,

as the whale, the dolphin, &c. have breaftsj

and fuckle their young. The form of the

breafts varies in different animals, and even

in the fame animal at different ages. It is al-

ledged, that women, whofe breafts are fhaped
like a pear, make the beft nurfes, becaufe the

mouth of the child comprehends not only the

nipple, but part of the breaft itfelf.

Below the breaft is the belly, in which the

navel makes a confpicuous figure. In other a-

nimals it is hardly perceptible ;
and even the

monkey has nothing in place of it but a kind of

callofity.

The arms of man have little refemblance to

the fore feet of quadrupeds, and ftill lefs to

the
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the wings of birds. The monkey tribe are the

only animals which have arms and hands
; but

their ftrudure is more rude, and their propor-
tion lefs exad than thole of man

;
his fhoulders

are likewife larger, and differently conftruded

from thofe of any other animal
; and it is on

the top of the (houlders that he can bear the

heavicft burdens.

The form of the back differs not much from

that of fome quadrupeds ;
the region of the

reins is indeed more, mufcular and ftrong. But

the buttocks are peculiar to the human body ;

the thighs of quadrupeds are often raiftaken for

the buttocks, though they be totally different.

Man being the only animal who can'fupport

himfelf perfe<a;ly ered, the fwelling, or cufliion

on the top of his thighs, is neceffary to fuftain

him in that pofture.

The human foot is very different from that

of all other animals, the monkey not excepted.
The foot of the ape is rather a kind of hand

;

its toes are long, and fituatcd like fingers, the

middle one bemg by much the longed ;
and it has

no heel. The fole of the foot is likewife larger

in man, and his toes are better adapted for pre-

ferving the equilibrium of the body in walking,

running, dancing, and other movements.

The human nails are lefs than thofe of other

animals. If they protruded much beyond the

points of the fingers, they would obftru<£t the

dexterity of the hand. Thofe lavages who al-

low
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low them to grow to an unnatural length, ufe

them for flaying and tearing animals. But, al-

though their nails be ftronger and longer than

ours, they can by no means be compared to the

hoofs or claws of other animals.

With regard to the proportions of the human

body, we have no exadt knov/ledge. The fame

parts have not the fame proportions in any two

individuals
; and, even in the fame perfon, the

correfponding parts are not perfectly fimilar.

For example, the right arm or leg have feldom

the fame dimenfions with the left. Repeated
obfervations alone can afcertain a ftandard by

which we may be enabled to form a perfedt

idea of the natural and beft proportions of the

human figure. It is not by comparing men, or

taking their dimenfions, that we are to expedt

any light upon this fubjed: : We have more

to hope from the art of defigning, and the ef-

forts which have been made in imitating Na-

ture. Tafte and fentiment have exceeded the

limits of mechanical operations. 1 he fquare

and compafs are laid afide, and we truft more

to the imprefiions made on the fenfes. Every

pofTible form has been realized in bronze or in

marble. We recognife the ftandard of Nature

more by imitating her, than by her own pro-
dudiions

;
and we judge better concerning the

perfection of a ftatue by viewing it, than by

taking its different dimenfions. It is by long

pradice in the art of defigning, and by deli-

cacy



OF MANHOOD. 461

cacy of fentlment, that eminent ftatuaries have

been enabled to make men feel the juflnefs of

proportion in the works of Nature. The an-

cients made ftatues fo exquifitely tine, that they
have uniformly been regarded as exadt repre-

fentations of the moft perfed: human figures.

Thefe ftatues, which were only copies of the

human form, are now confidcred as originals ;

becaufe they were not imitated from an indivi-

dual, but from the whoiC fpecies, fo attentively

compared and diligently obferved, that it is im-

poflible to lind an equal degree of fymmetry
and proportion in any one man that ever ex-

ifted. We Ihall, therefore, relate the dimcn-

fions of the diflercnt parts which thefe artifts

have fixed as ftandards of perfedion. They
commonly divide the height of the body into

ten times the length of the lace
; they likev^ife

divide eachyizc^, or tenth of the body, into three

equal parts ;
the firft commences at the fpring-

ing of the hair on the forehead, and terminates

at the root of the nofc
;
the nofe is the fecond

divifion ;
and the third extends from the nofe

to the end of the chin. In meafuring the refl

of the body, they ufe the term nofi^ or length
of the nofc, to denote the third of a face, or the

thirtieth part of the body. The firll face be-

gins at the root of the hair above the forehead,

and extends to the end of the chin
; bur, from

the top of the forehead to the crown, there is

ftili a third of a face, or a nofe, in height. 1 bus,

from
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from the top of the head to the end of the chin,

there is a face and a third
; from the chin to

the jundure of the clavicles, two thirds of a

face ; and, therefore, from the top of the breaft

to the crown of the head, is twice the length

of the face, or the fifth of the, body ;
from the

joining of the clavicles to the under part of the

paps, they reckon one face
; from this to the

navel is a fourth face ; and the. fifth extends

from the navel to the divifiori of the inferior

extremities, which fhould complete half the

length of the body. Two faces are exhaufted

between the tnlgh and knee, to the laft of which

they allow half a face, being the firft half of

the eighth face
;
two faces are afiigned between

the knee and top of the foot, and from that to

the fole half a face, which completes the ten

faces, or length of the body. This diviiion has

been made from men of ordinary fize ; but, in

thofe of a higher ftature, they allow about half

a face additional between the paps and the com-

mencement of the thighs, which, in tall men, is

not. the middle of the body. When the arms

are fully ftretched in a horizontal line, the fpace

between the tops of the middle fingers is equal

to the length of the body. From the joining of

the collar-bone to the articulation of the fnoul-

der-bone with that of the arm, is one face.

When the arm hangs down, or is bended for-

ward, it is four faces in length ;
two between

the joint of the llioulder and the elbow, and

, tWQ
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two between the elbow and the root of the

little finger, in all five faces, and an equal num-

ber for the other arm, which is precifely the

length of the body; about half a fiice re-

mains for the lc;igth of the fingers; but it muft

be remarked, that half a face is loft in the joints

of the elbows and fhoulders, when the arms are

extended. The hand is about a facein length, the

thumb a;third of a face, or a nofe, and the longeft

toe is of the fame length with the thumb. The
under part of the foot is equal in Length, to the

fixth part of the height of the body. For the

reafons already mentioned, if an experime;nt be

made of.thefe dlmenfiQns upon any individual,

they will appear to be extremely imperfect. It

is ftill more difficult' to fix the proporiional

thicknefs of the dilTerent parts of the bodyi
The changes larfe To great when the fame man is

meagre' or in' good cafe, and the action of the

rriufcles in different pofitions, creates fo. much

variety in the dimenfions' of the parts, that it is

almoft impoflible to give any determined rules

upon this lul'jecl.

The fuperior parts of the body, in infaur

cy, are larger than the inferior
;

the thighs and

legs arc not nearly equal to half the length
of the whole body ;

as the child advances in

years, the inferior parts grow more in propor-
ticn than the fuperior ; and, when the growth
is complete, the thighs and legs arc very nearly

one half the Ipngth of the body.
The
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The anterior parts of the cheft, in women, is

more elevated, and its diameter larger, than in

men ;
but the chefts of the latter are propor-

tionally broader. The haunches of women are

likewife larger than thofe of men ; becaufe the

haunch-bones of women, and thofe which join

them and compofe the pelvis, are proportionally

larger. Thefe diiferences in the ftrudure of the

cheft and pelvis are fo perceptible, that it is eafy,

by this criterion, to diftinguifh the fkeleton of a

woman from that of a man.

There are great varieties in the length of men.

Thofe are faid to be tall who are from five feet

eight inches to fix feet high. The middle fta-

ture is from five feet five to five feet eight ;

and thofe who fall below thefe dimenfions are

faid to be of fmall ftature. "Women, in general,

are two or three inches below the ftandard of

men. Of giants and dwarfs, notice fhall be

taken in another place.

Though the human body be externally more

delicate, it is, however, very nervous, and per-

haps ftronger, for its fize, than the moft robuft

quadruped. In comparing the force of a lion

to that of a man, it ought to be confidered, that

the lion is armed with teeth and talons; and that

thefe dreadful weapons convey a falfe idea of

real ftrength. The arms which man has recei-

ved from Nature are not ofTenfive ;
aad happy

had it been if art had never put into his

hands
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hands weapons more defl:ru6live than the claws

of the lion.

But there is a jufter method of inftltuting a

comparifon between the ftrength of a man and

that of the other animals, namely, by the weight

they are able to carry. It is affirmed, that the

porters of Conftaniinople can carry burdens of

nine hundred pounds weight ; and Defaguliers
tells us, that, by means of a certain harnefs, by
which every part of a man's body was propor-

tionably loaded, the perfon he employed in this

experiment was able to fupport, in an erect po-

fture, a weight not lefs than 2000 pounds. A
horfe, which is about fix times the fize of an

ordinary man, ought, therefore, when managed
in the fame manner, to bear 12,000 or 14,000

pounds ; an enormous weight, in comparifon of

what that animal can fupport, even when it is

diftributed with every pofTible advantage.
The ftrength of animals may likewife be efti-

mated by agility and perfeverance in labour. Men,
when accuftomed to running, outftrip horfes, or

at leaft continue their fpeed much longer ; and
a man will accomplifh a long journey foonei',

and be lefs fatigued, than even the beft road

horfes. The royal meffengers of Ifpahan, who
are trained to running, go 36 leagues in 14 or

15 hours. We are aifured by travellers, that

the Hottentots outrun lions in the chace
; and

that thofe favages who live upon hunting, pur-
fue and even catch deer, and other animals of

Vol. ir. G^ equal
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equal fwlftnefs. Many other ilories are told of

the amazing nimblenefs of lavages, of the long

journeys they accompllih on foot, over the moft

craggy mountains, where there is no path to

dired:, and every c-hftacle to obftruit their pro-

grefs. Thcfe people are faid to travel looo

leagues in fix weeks, or at moft two months. If

we except bird.«:, whofe mufcles are proportion-

ally ftronger than thole of any other animal, no

other creature could fupport fuch long continued

fatigue. The civilized man is ignorant of his

own ftrength ; nor is he fcnfible how much he

is weakened by effeminacy, nor to what extent

he might recover his native force by an habitual

and vigorous exerclfe of his powers.

Men of extraordinary ftrength fometlmes ap-

pear *. But this gift of nature, wdiich would

^be highly valuable in the favage ftate, is of little

ufe among polilhed nations, where more depends

on mental than corporeal powers, and wdiere

manual labour is confined to the inferior orders

of men.

Men are much ftronger than women
;
and

they have too often employed this fuperiority in

exercifmg a cruel and tyrannical dominion over

the weaker fex, who were entitled to Ihare with

them both the pleafures and the pains of life.

Savage nations condemn the women to perpe-
tual

* Nos quoque vidimus Athanatum nomine prodiglofae often-

tationis quingenario thorace plumbco indutum, cothurnifque

qumgeatorum pondo calcatum, per fcenam ingredi. Plia. lib. 7-
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tiial labour. They cultivate the ground, and per-
form every office of drudgery, vs'hile the men

indolently recline in their hammocks, from

which they never think of ftirring, unlefs when

they go a hunting or
iifliing ; and, fo averfe are

they to motion, that they have often been known
to ftand in the fame pofition for feveral hours.

A favage has no idea of walking for amufement
5

and nothing aftonifhes him more than to fee

Europeans walking backwards and forwards in

queft of-nothing. All men are naturally indo-

lent
;
but the favages of warm countries are not

only the moft lazy of human beings, but the

molt tyrannical to their women, whom they
treat with a cruel barbarity. In nations more

civilized, men didate laws to the women. Thefe

laws are always more fevere in proportion to

the grolfnefs of the national manners
; and it is

only among people highly polilTied that women
have obtained that equality of condition which

is due to them, and which contributes fo power-

fully to the happinefs of fociety. This polite-

nefs of manners is the genuine offspring of the

fofter fex
; they have oppofed it to the arms of

the vidor, while their modefty has taught us to

acknowledge the empire of beauty, a natural ad-

vantage greatly fuperior to mere ftrength. But,

to give it full force and value, requires the af-

iiftancc of art
;
for the ideas of beauty are fo

different, fo capricious, and even contradidory,

that the women, it is probable, have gained more
G g 2 by
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by the art of making themfelves amiable, than

by beauty Itfelf, of which men form fuch oppo-
fite judgments. Men are agreed as to the ulti-

mate objed: of their paffion for the other fex,

the eftimation of which is augmented by the

difficulty of acquifition. The beauty of women
commenced the moment they learned to make
themfelves refpedable, by refufmg all approaches
to their hearts which proceeded not from deli-

cacy of fentiment ; and, whenever the influence

of fentiment was felt, polilhed manners was a

neceffary confequence.
The tafte of beauty, among the ancients, dif-

fered widely from ours. With them, a fmall

fore-head and joined eye-brows were charming
features in a female countenance ; and, in Per-

fia, large joined eye-brows are ftill highly e-

fteemed. In fome Indian countries, black teeth

and white hair are neceffary ingredients in the

charader of a beauty ; and in the Marian lllands

it is a capital objedt with ladies to blacken

their teeth with herbs, and to bleach their hair

with certain liquors. Beauty, in China and Ja-

pan, is compofed of a large countenance, fmall

and half concealed eyes, a broad nofe, minute

feet, and a prominent belly. Some Indians of

America and of Afia comprefs the heads of their

children betvv'^een two wooden planks, with a

view to enlarge and beautify the face ; others

comprefs them laterally, others deprefs the crown

only, and others make the head as round as pof-
'

fible
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fible. Every nation has ideas of beauty pecu-
liar to itfclf; and every individual has his own
notions and tafte concerning that quality. Thefe

peculiarities probably originate from the hrft

agreeable imprefhons we receive of certain ob-

jeds ;
and therefore depend more upon chance

and habit than upon difference of conftitution.

When w^e come to treat of the fenfes, we fhall

perhaps be able to give more determined ideas

concerning thofe perceptions of beauty we re-

ceive bv the eve.

G g 3 SECT.



SECT. IV.

Of Old Age and Death,

VERY objed: in Nature muft change and

decay. The bodies of men no fooner

arrive at full maturity, than they inilantly be-

gin to decline. The wafte is at firfl: infenfible ;

jfevcral years frequently revolve before we per-

ceive any confiderable alteration. But we ought

to feel the weight of our years, better than their

number can be elUmated by ftrangers ; and, as

thofe are feldom deceived who judge of our age

by external characters, we would be flill more

fenfible of it from what pafles within us, if we

were more attentive to our feelings, and de-

ceived not ourfeives by vanity and fallacious

hopes.
When the body has acquired its ful^ length,

it increafes in thicknefs : The commencement

of this augmentation is the fn-il ftep toward^

decay ;
for this extenfion is not a continua-

tion of growth, which would communicate

force and adtivity, but merely an addition of

fuperfluous matter, that blows up the body, and

loads it with a ufelefs weight. This matter,

which
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which is denominated fat, generally appears at

the age of t,^ or 40 years ; and, in proportion

as the quantity of it augments, the body lofes

• its former lightnefs and freedom of motion; its

generative faculty is diminiflicd
;

its members

turn unwieldy ;
and it acquires extenfion at the

expence of ftrength and ad:ivity.

Befides, the bones increafe in folidity; the nu-

tritious juices, which formerly ferved to expand
the bones, now increafe their quantity of matter

only, by filling up their internal cavities; the

membranes are changed into cartilages, and the

cartilages into bones
;

tl.e fibres of the mufcles

grow rigid ;
the flcin is deprived of its moillure,

and wrinkles are gradually formed in it ; the

hair turns hoary ;
the teeth fall out ;

the vifage

affumes a haggard appearance, the body bends

forward, &c. The firft approaches of this ftate

are perceptible before the age of 40 ; they ad-

vance by flow degrees till 60, and more rapidly

from that to 70, when decrepitude commences,

and continues to augment till 90 or 100, when

death puts a final period to our exiftencc.

We fiiall now take a more particular furvey

of thefe changes; and, as we have inquired into

the caufes of the growth and expanfion of the

human body, let us alfo inveftigate thofe of its

decay and diffolution. At the commencement

of our exiftencc, the bones arc only fmall fibres,

of a foft and ductile fubfiancc, and gradually

acquire confiftcncc and folidity. They may be

conlidcrcd
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confidercd, in their original ftate, as fmall tubes

lined, both vvithm and without, with a thin

membrane : This double membrane furnifhes

the oiTeous matter
;

for the fmall interval be-

tween the internal and external neriofleum is

foon converted into a bony plate. Some idea

of the produdlion and growth of bones may be

formed, by comparing them with the manner
in which wood and the more folid parts of ve-

getables are produced. We fhall take, for ex-

ample, the fig-tree or the alder, which are at

firft hollow in the middle, like the thigh and

other hollow bones of the body. When a bud,

that is to form a branch, begins to extend, it is

only a foft dudlile matter, which, by extenfion,

becomes a {lender herbaceous tube filled with

pith.' The external and internal furfaces of

this tube are covered with a fibrous membrane,

as well as the internal partitions by which the

cavity is divided. Thefe membranes, however

ihin, are compofed of feveral plates of fibres

lying above each other, which are flill foft,

but gradually harden by depofiting the fap

which they abforb for their nourifhment ;
and

by this means a woody plate is formed, du-

ring the firll: year, between the tv/o membranes,
which is more or lefs thick in proportion to the

quantity of fap that has been depolited between

the external and internal membranes. But,

though each of thefe membranes become woody
internally, their external furfaces remain foft

aii(l
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and dudile
; and, the following year, when the

hud at the top of the hranch begins to expand,

the fap rifes through the foft fibres of each

membrane, and converts them, by its fediments,

into other woody plates. The fame procefs

goes on annually ; and, in this manner, the tree

or branch gradually increafes in thicknefs. The

internal cavity likewife augments in proportion

to the growth of the branch
;
becaufe the inter-

nal membrane extends along with the other

parts, and the woody plates are only applied

fucceffively to the plates already formed. If we

examine a branch, or a joint, which has been the

produdt of one year, we fhall find, that it uni-

formly preferves the fame figure through all the

ftages of its growth. The joints or knots which

mark the produdlon of each year, become fixed

points for the reaction of thofe powers that ex-

pand the contiguous parts during the following

year. The fuperior buds readl againft thefe

points, and, by expanding thcmfelves, form new
branches or joints in the fame manner as thefirft

were produced.
The procefs of oflification would be very fi-

milar to that we have now defcribed, if the fixed

points of the bones began at the extremities, in

place of the middle. At firft the bones of the

foetus are only fmall threads, or tubes, of a duc-

tile matter, which are cafily perceived through
the delicate and tranfparent fkln. The thigh-

bone, for example, is then a fmall fhort tube,

like
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like the herbaceous tubes above defcribed. This

tube is Ihut at both ends by a pulpy fubftance,

and its external and internal lurfaces are cover-

ed with two membranes compofed of feveral

layers of foft and dud:ile fibres. In proportion
as this tube receives nutritious juices, the two
extremities extend and recede from the middle

point, which always preferves the fame ftation.

The extremities cannot extend without reading:

againft this middle point ; and the parts which

are neareft it begin firft to acquire folidity. The
iirft bony plate, like the firft plate of wood, is

produced in the interval which feparates the

two membranes or perioftea. But the offifica-

tibn commences in the middle, and gradually

extends to the extremities, which remain foft

long after the middle parts are converted into

bone. The middle parts of bones, therefore,

being firft oiTified, it is impoffible that they
fhould afterwards expand equally with thofe

parts which remain longer in a foft and dudile

ftate. This is the reafon why bones are always
thinneft in the middle, and thickeft at the ex-

tremities. But, independent of this difference

between the longitudinal growth of bones and

of wood, the analogy between their increafe in

thicknefs is very ftriking : For the firft bony

plate is produced from the internal part of the

periofteum ; and, after the formation of this

plate between the two perioftea, two other plates

are foon formed, one on each fide of the firil,

to
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to which they adhere
; and, by this means, both

the circumference of the bone, and the diameter

of its cavity, are augmented. Thus the interior

parts of the two perioflca continue fucceflively
to produce bony plates, in the fame manner as

woody plates are produced from the bark of

vegetables.

But, after the bone has acquired its full

growth, after the perioftea ceafe to furnifh ofie-

ous matter, then the nutritious juices, which
were formerly employed in augmenting the

bulk of the bone, ferve only to increafe its den-

fity. Thefe juices are depofued in the inter-

nal parts of the bones, and give them more

weight and folidity, as may eafily be perceived

by comparing the weight and deniity of an ox
with thofe of a calf. The fubftance of the bones

become, in procefs of time, fo compad, as not

to admit the circulation of thofe juices which

are neceffary for their fupport and nourifhment.

This fubftance, therefore, muft now undergo a

change fimilar to that which takes place in old

trees, after they have acquired their full folidi-

ty ; and this change is one of the firft caufes

which render the diflblution of the human body
inevitable.

The cartilages, which may be regarded as foft

and imperfc(ft bones, likewife receive nutritious

juices, which gradually augment their denfity.

They become more and more folid as we ad-

vance in years j and, in old age, they are almofl

as
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as hard as bones. This rigidity of the cartilages

renders the motion of the joints extremely dif-

ficult, and, at laft, deprives us of the ufe of our

members, and produces a total cefTition of exter-

nal movements. This is a fecond, and more

•marked caufe of death, becaufe it manifefts it-

felf by a laborious performance of the common
a<5tions of the body.
The membranes likewife become hard and

dry, as we advance in years. Thofe, for ex-

ample, which furround the bones, foon lofe

their
flexibility. At the age of 20, they are

incapable of farther extenfion. The mufcular

fibres fufFer a fimilar change, in proportion to

the time of life
; though, to the touch, they feem

to be fofter as age increafes. It is not the muf-

cles, however, but the fkin, that occafions this

perception. After the body is come to its full

growth, the fat increafes, and, by being inter-

pofed between the fibres of the mufclcs, and

between the fkin and the mufcles themfelves,

makes them feel fofter, when, in reality, their

denfity is greatly increafed. Of this fad we have

an inconteftible proof, by comparing the flefli

of young with that of old animals. In the for-

mer, it is tender and delicate
; but, in the latter,

it is dry, hard, and unfit for eating.

The fkin always extends as the body increafes ;

but, when the body diminifhes, the flvin has not

elafticity enough to enable it to contrad: to its

former diraenfions : It, therefore, continues in

wrinkles
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wrinkles and folds, which can never be effaced.

The wrinkles of the face partly arife from this

caufe
; but, in their prodiidion, they have a

relation to the form, to the features, and to the

habitual motions of the countenance. If we
examine the face of a man of 25 or 30 years of

age, we may trace the origin of ail the wrinkles

which will appear in old age, efpecially when he

laughs, cries, or makes any violent grimace.

All the folds which are exhibited in thefe actions

will in time become indelible wrinkles.

In proportion as we advance in years, the

bones, the cartilages, the membranes, the flefh,

the fkin, and every fibre of the body, become

more folid, hard, and dry. Every part Ihrinks

and contrads ;
and every movement is perform-

ed with flownefs and difficulty : The circulatioa

of the fluids is fluggiffi and interrupted; perfpi-

ration is diminiiLed
;
the fecretions change ;

di-

geftion becomes flow and laborious ; the nutri-

tious juices are lei's abundant, and, being rejec-

ted by parts which are already too denfe, they
communicate no fupplies. Thefe parts, there-

fore, may be regarded as already dead, becaufe

they have ceafed to receive nourifhment. Thus
the body dies by inches

;
its motions gradually

decay ;
life wears away by imperceptible de-

grees ;
and death is only the lafl: term in the

feries.

As, in women, the bones, the cartilages, the

mufcles, and every other part of the body, are

fofter
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fofter and lefs folid than thofe of men, they
muft require more time in hardening to that

degree which occafions death : Women, of

courfe, ought to Hve longer than men. This

reafoning is confirmed by experience ; for, by

confulting the bills of mortality, it appears, that,

after women have paiTed a certain age, they live

much longer than men who have arrived at the

fime age.

From what has been faid, it may alfo be con-

cluded, that men who have a weakly appear-

ance, and approach nearer to the conftitution of

women, fhould live longer than thofe who are

more robuft; and likewife, that perfons of either

fex, who are long before they arrive at their full

growth, fhould outlive thofe who advance more

rapidly to that point; becaufe, in this cafe, the

bones, cartilages, and fibres, are later in arriving

at that degree of folidity which is necelfary to

their deP:rudlion.

This natural caufe of death is common to all

animals, and even to vegetables. An oak pe-

rifhes oaly becaufe the oldeft parts of the wood,
which are in the centre, become fo hard and

compadt, that they can receive no further nou-

rifhment. The moifture they contain being de-

prived of circulation, and not being replaced by
frefh fupplies, ferments, corrupts, and gradually

reduces the fibres of the wood into powder.

The duration of life may, in fome meafure,

be computed by the time occupied in growth.

A plant or an animal that acquires maturity in

a
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a fhort time, penfhcs much fooner than thofe

which are longer in arriving at that period. In

animals, as well as vegetables, the longitudinal

growth is firft liniihed. Man grows in ftature

till he be 16 or 18 years of age ; but his body
is not completely unfolded in thicknefs before

that of 30. Dogs acquire their full length in

lefs than one year j but their growth in thick-

nefs is not liniihed till the fecond year. A man,
who grows 30 years, lives till 90 or 100; and a

dog, whofe growth terminates in two or three

years, lives only 10 or 12. The fame obferva-

tion may be applied to moft animals. Fifhes

continue to grow for a great number of years ;

they accordingly live for centuries; becaufe

their bones never acquire the denfity of thofe of

other animals. When we give the particular

hiRory of animals, we fhall examine whether

there be any exception to this rule, which Na-
ture feems to follow in proportioning the du-

ration of life to the time of growth, and whether

crows and flags llvefo long as is commonly ima-

gined. But it may be laid down as a general

fad, that large animals live much longer than

imall animals, becaufe they require more time

to finlfh their growth.
Thus the caufes of our dijfolution are inevi-

table; and it is equally impofliblc to retard that

fatal period, as to change theeftablilhed laws of
Nature. The ideas of thofe vifionaries, who
conceived the pofTibility of perpetuating human

life
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irfe by the ufe of certain medicines, would

have peiKhed with themfelves, if felf-love did

not always induce us to believe what exceeds

the powers of Nature, and to be fceptical with

regard to the mod certain and invariable truths.

The univerfal panacea, the transfufion of the

blood, and other methods which have been pro-

pofed to render our bodies immortal, are as chi-

merical as the fountain of youth is fabulous.

When the conftitution is found, life may,

perhaps, be prolonged for a few years, by mo-

derating the paiTions, and by temperance. But

even this is a difficult point; for, if it be necef-

fary that the body fhould exert its whole force,

and that it fhould wafte all its powers by labour

and exerclfe, what advantages can we derive

from regimen and abftinence? Some men have

indeed exceeded the ordinary term of human

life: Without mentioning thofe extraordinary

infiances of longevity recorded in the Philofo-

phical Tranfadions, fuch as that of Par who

lived to the age of 144, and of Jenkins who

lived 165 years, we have many examples of the

prolongation of life to no, and even 120.

Thefe men, however, ufed no peculiar arts for

the prefervation of their bodies. They appear,

on the contrary, to have been peafants, huntf-

men, labourers, and people accuftomed to abufe

their bodies, if it be poffible to abufe them by

any other means than thofe of continual idlenefs

and debauchery.
Befide,
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Befides, the varieties of climate, and ct the

modes of Hving, make no difference as to the

period of our exiftencc, which is the fame in the

European, the Negro, the Chinefe, the Ameri-

can, the civiHzed man and the favage, the rich

and the poor, the citizen and the peafant. Nei-

ther does the difference of races, of food, or of

accommodation, make any change on the dura-

tion of Hfe. Men who feed upon raw flefh or

dried fifli, on (iigo or rice, on caffada or roots,

live as long as thofe who arc nourifhed with

bread and prepared viduals. It is apparent,

therefore, that tlie duration of life has no de-

pendence either on manners or cuftoms, or the

qualities of particular food ; If luxury and in-

temperance be excepted, nothing can alter thofc

laws of mechanifin which regulate the number
of our years.

Any little differences which may be remarked

in the term of human life feem to be owing to

the quality of the air. There are generally
more old men in high than in low countries.

The mountains of Scotland, of Wales, of Au-

vergne, and of Switzerland, have furnilhed

more examples of extreme old age than tlie

plains of Holland, Flanders, Germany, or Po-

land. But, taking mankind in general, tlierc

is hardly any difference in the duration of life.

When men ar(^ not cut off by accidental difcafos,

they every where live 90 or ico years. Our
anceftors never exceeded this pciiod j and, llncc

Vol. II. H h the



482 OFOLDAGE
the age of David, it has fufFered no variation.

If it Ihould be alked, why the firft races of men

lived 900, 930, and even 969 years ? we may,

perhaps, be able to give a fatisfadory anfwer.

The produdions of the earth were then of a

different nature. The furface of the .globe, as

we remarked when treating of the Theory of the

Earth, was, in the firft ages of the world, lefs

folid and compad: ; becaufe, gravity having

aded for a fliort time only, terreftrial bodies

had not acquired their prefent denfity and con-

fiftence. The produce of the earth, therefore,

muft have been analogous to its condition. The

furface being more loofe and moift, its produc-

tions would, of courfe, be more dudile and ca-

pable of extenfion : Their growth, therefore,

and even that of the human body, would require

a longer time of being completed. The foft-

nefs and dudility of the bones, niufcles, &c.

would probably remain for a longer period, be-

caufe every fpecies of food was more foft and

fucculent. Hence, the full expanfion of the_hu-

fiian body, or when it v/as capable of generating,

muft have required 120 or 13a years ;
and the

duration of life would be in pi-oportion to the

time of growth, as is uniformly the caie at

prefent : For, if we fuppofe the age of puberty,

among the firft races of men, to have been 130

vears, as they now arrive at that age in 14 years,

the age of the Anledeluvians will be in exad

proportion to that of the prefent race; fmcc, by

rnultipjyinu;
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multiplying thefe two numbers by feven, for

example, the age of the prefcnt race will be 9cr,

and that of the Antedeluvians will be 910. The

period of man's exiftence, therefore, may have

gradually diminiflied in proportion as the fur-

face of the earth acquired more folidity by the

conftant adion of gravity ;
and it is probable,

that the period from the creation to the davs of

David, was fufficient to give the earth all the

denfity it was capable of receiving from the in-

fluence of gravitation ; and, conlequently, that

the furface of the earth has ever fince remained

in the fame ftate, and that the terms of growth,
in the productions of the earth, as well as in the

duration of life, have been invariably fixed from,

that period.

Independent of accidental difeafes, which are

more frequent and dangerous in the latter pe-
riods of life, old men are fubjed: to natural in-

firmities, that originate folely from the decay of

the different parts of the body. The mufcles

lofe their tone, the head fhakes, the hands trem-

ble, the legs totter, the fenfibility of the nerves

decreaies, and every fenfe is blunted. But the

incapacity for generating is the mod charaderif-

tic infirmity of old age. This impotency may
be afcribed to two caufes

;
an alteration in the

feminal fluid, and a want of tenfion in the ex-

ternal organs. The defe<5l of tenfion is eafily

explained from the conformation of the organ
itfelf, which is a fpongy cavernous I'ubftance,

H h 2 fitted

4
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fitted to receive into its cavities a great quantity

of blood, in order botii to increafe its fize, and

to render it more rigid. In youth, this organ
is foft and flexible ; and, of courfe, it is eafily

extended by the impulfe of the blood. But, as

we advance in years, like every other part of

the body, it becomes more folid, and lofes its

flexibility. Hence, though the impulfe of the

blood were equal to what it was in youth, this

impulfe is unable to dilate an organ which has

become too denfe to adir^it blood in a quantity

fufHcient to produce an erection that will anfwer

the purpofes of generation.

With regard to the change, or rather fterility

pf the feminal fluid, it cannot be prolific unlefs

when it contains organic particles tranfmitted

from every part of the body ;
for we have al-

ready [hown *, that the produdlion of a fmall

organized being, fimilar to its parent, cannot be

effedted without the union of the organic par-

ticles fent from all parts of the body. But, in

very aged men, the parts have become too foiid,

and can neither receive, aifimilate, nor tranfmit

the nutritive and prolific particles. The bones

and other folids, therefore, cari neither produce
nor tranfmit organic particles correfpondent to

their own natures ; thefe particles mufl, of

courfe, he wantinr; in the feminal fluids of old

men
;
and this delc<il is fuflicienl to render them

incapable of generatijig.

Bitr,

* Sec above, ck. 2. 3. S^c.
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But, admitting the fterility of old men to be

t>wing to a defedt in the organic particles of

their ieminal fluids, this defed: may ftill be fup-

plied by a young woman *, which not unfre-

quently happens; for old nien fometimes, though

rarely, generate ; and, when they do produce^

they have a much fmaller (hare in their chiidreii

than young men. This is likewife one realont

why young women, who are married to old, de-

crepit, and deformed men, often produce mon-

fters, or children dill more deformed than their

fathers. But this is not a proper place for fuch

difculfionSi

The greateft part of rnankirid die of the fcur-

vy, the dropfy, or other difeafes which feem td

proceed from a vitiation of the blood and other

fluids. Whatever influence the fluids may have

in the animal oeconomy, they are onlv p^'flTive

and diviiible fubllances, and obey the impuifes

of the folids, which are the true organic ad.ive

parts, and upon which the motion, the quality^

and even the quantity of the fluids entirely de-

pend. In old age, the cavities of the veirels

contract, the mufcles lofe their torie, the fecre-

tory organs are obflr. idled
5
the bloud, the lymph^

and the other fluids, of courfe, grow vifcid, ex-

travafate, and produce all thole dilsafcs and

fymptoms which are ufually afcribcd to a vitia-

tion of the humours. But the natural decay of

the folids is the original caufc of thcfe maladies.

II h 3 ThougH
• See above, ch. 10;
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Though it be true, that the bad ftate of the

fluids proceeds from a depravity in the organiza-

tion of the Tolids; yet the effeds refulting from

a change in the fluids produce the moft alarm-

ing fymptoms, if they become fliagnant, or if

they be obftrudted in their circulation by the con-

tradion of the vefl'els
; if, by the relaxation of

the vefl^els, they extravafate, they mufl: loon cor-

rupt, and corrode the weaker parts of the folids.

In this manner the caufes of deftrudion perpe-

tually multiply ;
our internal enemies grow more

and more powerful, and ri laft put a period to

our exiftence.

All the caufes of decay which I have men-

tioned, ad continually upon the human body,
and gradually lead to its diflblution. Death,

which appears fo terrible to us, is the lafl: term

only in the feries of evils. Life begins to decay

long before it is entirely cxtinguiflied ;
and the

changes are perhaps greater from youth till the

beginning of our decay, than from decrepitude

to death
;

for we ought here to confider life as

a fubjed capable of augmentation and of dimi-

nution. When the foetus is firft formed, the

quantity of life is ahnofl equal to nothing ^

It gradually extends and acquires confdlence

and force, in proportion to. the growth and ex-

panfion of the body. On the other hand, when

the body begins to decay, the quantity of life

diminiflies, till its final extindion. Thus life

both
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both commences and terminates by Impercepti-

ble degrees.

Why then fhould we be afraid of death, if

we have no reafonable apprehenfions of its con-

fequences ? Why dread this fingle moment, which

has been preceded by an infinity of others of the

fame order
;
fmce death is fully as natural as

life, and both arrive in the fame manner, without

our being able to perceive their approagh ? If we

inquire of phyficians, and thofe who are accu-

ftomed to obferve the adions and fentiments of

the dying, we Ihall find, that, except in a few

acute difeafes, attended with agitations and con-

vuHions, which exhibit only the appearances of

pain, moft men expire quietly, and without the

fmalleft indication of unneafinefs. Even when

patients feem to be afflicted with the moil: dread-

ful agonies, they have no exifience but in the

imagination of the fpedtator : The truth of this

has been repeatedly atieiUd by many people

who have recovered after the mod violent com-

motions and convulfions, who, notwithllanding,

were unable to recollect a fingle pang they had

felt, or a fingle idea or fentiment that had pai-

fed during this feemingly difirelsi'ul fit nation.

The greated part of mankind, therefore, die

without being fenfible of the fatal ftroke
;
and

of thofe who preferve their fenfcs to the laii

groan, there is not, perhaps, (jne who does not

entertain fume hope of recovery. Nature, tor

the happinefs of man, has rendered this princi-

ple
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pie much ftronger than reafon. Men never

ceafe to flatter themfelves with hopes of recove-

ry, even though ihey might judge of their real

condition from the example of others who had

been afflided with the fame incurable diforders,

from the tears of their friends, and from the

countenances or defertion of their phyficians.

All thefe mortifying circumftances are only re-

garded as premature and ill-grounded fears; and

hope never leaves us, till death fhuts the fcene.

A fick man tells you, that he feels the hand of

death, that the king of terrors io jufl about to

arrive, and that recovery is impofTible : But if,

from zeal or indifcretion, he is informed of his

approaching diifolution, his countenance inftant-

]y changes, and he betrays all that uneafinefs

which naturally attends the firit intimation of

death. This man, it is evident, gives no credit

to his own affertions. He may entertain fome

doubts concerning his fituation
;
but his hopes

are always fuperior to his fears : And, if he were

not alarmed by that cruel parade of grief which

too often imbitters the fick man's couch, he

would never perceive the approach of his diflb-

iution.

Death, therefore, is not that horrible objed:

which we have fancied to ourfelves. It is a

fped:re which terrifies us at a diftance, but dif-

appears when we approach it more clofely. Our

conceptions of it are founded on prejudice; and

we regard it not only as the greateft of all mif-

fortunes,
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fortunes, but as accompanied with the moft

excruciating tortures. The pain, it is faid, muft

be extreme when the foul feparates from the

body ;
its duration may alfo be long, fince time

is meafured by the celerity of ideas ;
and one

painful moment, by augmenting the rapidity of

our ideas, may have the appearance of an age,

when the train of ideas proceeds wnth their

ufual gentlenefs aud tranquillity.
This rea-

foning is iuch an abufe of philofophy, that,

if it had no influence in increaling the mileries

of hum.an life, it merits nothing bur filence and

contempt. As fuch arguments, however, gain

credit with weak minds, and render the afpedt

of death a thoufand times more hideous than

it really is, a refutation of them may be attend-

ed with utility.

When the foul is firft united to the body, do

we feel a joy that tranfports us ? No. This

union is efPedled without our perception ; why,
then fhould we be confcious of tlieir dlflolution?

What rcafon have we to believe that the fepara-

tion of the foul and body is attended with ex-

treme pain? What caufe fliould produce this

pain ? Does it refide in the foul or in the body ?

Pain of mind can only refult from thought ;
and

pain of body is always proportioncdto itsftrength

or weaknefs. At the approach of natural death,

the body is in its wcakcll; ftate, and, of courfe,

it can feel but very little, if anv pain.

Let
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Let us now fuppofe a violent death: Can the

fufferings of a man, for example, whofe head is

carried off by a cannon-ball, be more than in-

ftantaneous
;
Can the fucceffion of his ideas, du-

ring this inftant, be fo rapid as to make the pain

feem to continue for an hour, a day, or a cen-

tury ? We ihall endeavour to difcufs this point.

I acknowledge that the fucceffion of our ide-

as is the only natural meafure of time, and that

we conceive it to be fhorter or longer in propor-
tion to the uniformity or irregularity of their

motions. But, in this meafure, there is a unit

or fixed point, which is neither arbitrary nor in-

definite, but is determined by Nature, and cor-

refponds Vv^ith the particular organization of in-

dividuals. Two ideas, which fucceed each other,

muft neceflarily be feparated by an interval ;

one thought, however rapid, muft require

fome portion of time before it can be follow-

ed by another. No fucceffion can take place

in an indivifible inftant. The fame remark is

applicable to fentiment or feeling. A certain

time muft elapfe in the tranfition from pain to

. pleafure, or from one painful fenfation to ano-

ther. This interval between our thoughts and

fenfations is the unit or fixed point formerly
mentioned ; and it can neither be extremely

long nor extremely fhort, but muft be nearly e-

qual in its duration
; becaufc it depends on the

nature of the mind and the oro-anization of the

body, the movements of which muft have a de-

termined degree of
celerity. In the fame indi-

vidual.
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vidiial, therefore, there can be no fucceflion of

ideas fo rapid, or fo flow, as to produce that e-

normous difference in duration, by which a mo-

mentary pain is prolonged to that of an hour, a

day, or a century.

A very acute pain, if continued for a certain

time, uniformly brings on either fainting or

death. Our organs, which are endowed only

with a certain degree of force, cannot refill more

than a certain quantity of pain. If the pain be-

comes exceffive, the organs are unable to fup-

port it
; and, of courfe, they can uranfmit no in-

telligence of it to the mind, with which there

is no correfpondence but by the diftincl adion

of thefe organs. In this cafe, the adion of the

organs is interrupted ; and, confequently, all

internal fenfation is at an end.

What I have already remarked is perhaps

more than is fufficient to evince, that the inftant

of death is neither accompanied with extreme

nor long-continued pain. But, in order to era-

dicate the fears of the moft timid of mankind,

we fhall ftill add a few words upon this iubjed:.

Exceflive pain extinguifties all reHedlion, though

fymptoms of it have fometimes appeared in the

very moment of violent death. When Charles

XII. received the blow which terminated, in an

inftant, both his entcrprifes and his exiftencc,

he clapped his hand upon his fvvord. This mor-

tal pang, fmce it excluded not reflc(£lion, could

not be cxccfTive. He found himfelf attacked ;

he
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he confidered that he ought to defend himfelf *

it is evident, therefore, that he felt no greater

pain than he would have fuffered from an ordi-

nary ftroke. This adion could not be the re-

fult of a mechanical impulfe; for I have IhewHj,
in the defcription of man, that the moft preci-

pitate movements of the paflions depend upon
refledion, and are nothing but habitual exer-

tions of the mind.

I would not have dwelt fo long upon this

fubjed:, if I had not been anxious to eradicate a

prejudice fo repugnant to the happinefs of mam
I have feen many vidims faciificed to this pre-

judice, efpecially among the female fex, who
die daily through the terror of death. Such
dreadful apprehenfions feem peculiarly to affedt

thofe who, by nature or education, are endowed
with fuperior 3e!rfibility ;

for the vulgar look

forward to their diflblution, either v»^lth indiffe-

rence, or, at leaft, without any degree of ter-

ror.

True philofonhy views objects as they exift.

Our internal feelings would uniformly accord

with this philofophy, if they were not pervert-

ed by the illufions of imagination, and by the

unfortunate habit of creating hypothetical phan-
toms of excefhve pains, and of pleafurcs which

exceed the limits of human nature. Objeds
are only terrible or ravifhing at a diftance

;

when we have the refolution or the wifdom {q

take a near infpedioo of them, every alarmin*.^

and
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and every alluring circumftance inftantly dif-

appear.
If this dodrine, concerning the gradual and

generally infenfible decay of the vital powers,

required any farther fupport, no inconfiderable

aid might be derived to it from the unccriainty

of the figns of death. If v^e confult the writers

on this fubjett, and particularly thofe of Winflow

and Bruhier, we ihall receive full conviction,

that, between life and death, the iliade is often

fo undiftinguifhable, as to elude all the powers
of the medical art. They inform us, 'That the co-
*
lour of the face, the heat of the body, the fup-

*

plenefs of the joints, are uncertain marks of
'

life; and that the palenefs of the countenance,
'
the coldnefs of the body, the rigidity of the

'

extremities, the ceiTation of motion, and the
'
abolition of thelenfes, are very equivocal figns

* of death.* The fame remark may be made
with regard to the apparent cefTation ofthe pulfe,

and of refpiration : Thefe motions are often fo

flow, that they elude all our perceptions. A
mirror or a candle is applied near the mouth of

a fick man ; if the mirror be fullied, or the flame

vibrates, life is concluded not to be extinguilhed.

But thefe elTcds arc often produced, after death

has adually taken place ;
and fomelimcs they

.appear not, though the patient be ftill alive.

When we wilh to be certain of the death of any

perfon, we apply fumes of tobacco, and other

irritating bodies, to the nolh-ils
;
we endeavour

to
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to excite the organs by violent agitations, by-

pricking or fcarifying the hands and feet, by
applying red hot iron or wax to different parts
of the body, by raifmg loud and unufual cries,

&c. But inftances have occurred where all thefe

and fimilar trials have proved abortive ;
and yet,

to the aflonifhment of the fped:ators, the per-

fon fuppofed to be dead has afterwards recover-

ed the powers of life.

Hence nothing can be more apparent, than

that a certain condition of life has a great

refemblance to adual death. Both humanity
and reafon, therefore, require that we ihould be

cautious of abandoning the body, and of com-

mitting it too haflily to the grave. Neither ten,

twenty, nor twenty-four hours are fufficient to

diftinguifli a real from an apparent death; fmce

inftances are not wanting of perfons returning
from the tomb at the end of two and of three

days. Why fhould we precipitate the interment

of thofe perfons, the prolongation of whofe lives

we mofl ardently defire ? Why fhould a prac-
tice fubfift, in the abolition of which all men
are equally interefted ? Are not the frequent a-

bufes recorded by phyficians fufficient to deter us

from too hafty interments? Mr Window * in-

forms us,
' That the body, though living, is

'
fometimes fo completely deprived of every vi-

*
tal fundion, that it has every external appear-

'

ance
* See Winflow dilTert. fur I'lncertltude des fignes de It^

mort, p. 84.
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ance of death. But,' he remarks,
* both re-

ligion and charity require, that a reafonable

time lliould be allowed to difcover whether any

figns of life may not flill manifeft themfelves,

otherwife we become actual murderers, by

burying people who are not dead. If we may
credit the greateft number of authors, three

days, or 72 hours, are fufficient for this pur-

pofc. If, during this period, no figns of life

appear, but, on the contrary, the body begins

to emit a cadaverous odour, which is an infal-

lible mark of death, we may then bury it with-

out fcruple/

We fhall afterwards have an opportunity of

mentioning the cuftomsof different iiations with

regard to funerals, embalming, 8cc. The great-

eft paft, even of the moft favage people, pay more

attention than we to their departed friends :

What we efteem a ceremony only, they regard

as a primary duty : They refped their dead
;

they clothe them
; they fpeak to them

; they

recite their exploits ; they praife their virtues :

But we, who pretend to fuperior fcnfihility, fly

from our dead, and inhumanly abandon them
;

we dclirc not to fee them
;

\vc hjve neither tiie

courage nor the inclination to fpcak of them;

we even avoid fuch objeds or fituations as might

recal the idea of them : We arc, therefore, ei-

ther more indificrcnt, or . weaker than lava-

ges.

Having
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Having thus traced the hiftory of Hfe and

death with regard to the individual, let us now
confider both in relation to the whole fpecies.

Man dies at every age j and, though the dura-

tion of his life be longer than that of moft ani-

mals, yet it is unqueRionably more various and

uncertain. Attempts have lately been made to

afcertainthefe uncertainties, and, by obfervations,

to fix fome ftandard with regard to the morta-

lity of mankind at different periods of life. If

thefe obfervations were fufficiently numerous

and exa<!^, they would be of great utility in de-

termining the number of people, their increafe,

the confumption of provifjons, &c. Many au-

thors have written with ability on this fubjed:.

M. de Parcieux, of the academy of Iciences, has

lately publilhed an excellent work for regulating

tontins and annuities. But, as his principal ob-

je£t was to calculate the mortality of annuitants,

and as fuch perfons are particularly pitched up-
on for their apparent ftrength of conftitution,

his calculatlong cannot be applied to mankind in

general. For the lame reafon, his curious tables

of the mortality of the different orders of re-

ligious mud be confined to tlicir proper objects.

Hally, Gram, Kerfboom, Simpfon, &c. have

alfo given tables of the mortality of the human

fpecies. But, as their obfervations have been li-

mited to the bills of mortality in a few parifiies

of London, Brcflau, and other large tovv^ns, they

can afford little information as to the general

mortality
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mortality of mankind. To make complete tables

of this kind, it is necefTary to fcrutinize the pa-
rifh-regi fte is, not only of London, Paris, &c.

where there is a perpetual ingrefs of ftrangers,

and egrefs of natives, but likewife thofe of the

country, that, by comparing the refults of both,

general conchifions may be formed. M. Dupre
de St Maur, a member of the French Academy,
has executed this plan upon twelve parifhes in

the country of France, and three in Paris. Ha-

ving obtained his permifTion to publifh his tables,

I do it the more chearfully, as they are the only
calculations by which the probability of human

life, in general, can be afcertained v/ith any de-

gree of certainty.

Vol. II. I i YEARS
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YEARS of LIFE.

Parishes. ,
Ueaths
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YEARS of LIFE.

14 15 16 17 18
Parishes. Deaths.

Clcmor.t - 139! 5 5 6 6 10

Brinon --1141 6 4 5 9 4
Jouy - - 588 3 1 6 4 4
Leftiou - - 223 I I I I o

Vandeuvre -672 4 5 (j 3 3
St. Agil

- - 954 3 5 2 7 8

Thury --262 o i o 11
St. Amant - 748 5^536
Ivlontlgny --833 2 4 2 2 3
Villeneuve - 131 o i o 2 4
GoufTainville -1615 5 5 2 5 10

Ivry
- - 2247 4 J? 7 4 14

Total deaths 10805

Divifion of 108^5 deaths into? ^g 4 1 42 47 67
»]ie years they happened. 5

Deaths before the end of 14th,? 61 I9 6160 6202 6249 ^3^^
15th, <Scc. years. 5

^fuRlbcr ot perf'ps entered into ? 4724 4686 4645 460^ 455^
their X4lh, 15th, &c. years. 5

St. Andre - 1728 7 10 13 13 11

St. Hippolyte 2516 76 5 7 9
•St. Nicolas - 8945 21 33 37 37 28

Total deaths 13^89

Divifion of J.1l?9 deaths into7 05 49 55 57 48
the years they happened. 5

Deaths before the end or 14th, 7 6455 6504 ^559 6616 6664
15th, &c. years." 5

Number of pcrfons entered into? 6769 6734 6685 663O ^573
their I4ih, ifth, Slc. years. 5

Divifion of 13094 deaths in the ">

thre; parilhes of Paris, and > 73 90 97 I04 I 1 5
13 coiintiy pariflies. j

Deathsbefore theend of I4th,7 12574 1 2664 I2761 I2865 I2980
15th, &c. years. ^

5
Number of peifons entered into? 1 1 A93 1 1420 II330 II233 11120

their 14th, 15 th, &c. years, i
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YEARS of LIFE.
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YEARS of LIFE,

27 28 29 30 31
Parishes. , Deaths.

Clemont , _
1391 13 10 y 24 4

Brinon - - 1141 7 13 6 28 6

Jouy _ - 588 2 3 4 8 2
Lcftiou - -

223 I 3 I I 4
Vandeuvre -672 5 10 i 28 2
St. Agil - - 954 4 9 2 16 8

Thury - - 262 05220
St. Amatit - 748 43382
Montigny -833 3 3 o 6 i

Villeneuve -131 2 i i 2 -

I

Goufiainville 1615 9 8 10 10 4

Ivry
- - 2247 5 9 5 13 8

Total deaths 10805
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YEARS of LIFE.
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YEARS of LIFE,

40 41 42 43 44
Parishes. Death3.

Clemont -
1391 41 4 10 10 6

Brinon - 1141 37 6 8 3 6

Jouy --588 20 03 o 4
Leftiou - -

223 40220
Vandeuvre -672 41 i 3 2 ^
St. Agil - 954 22 2 8 7 3

Thury <- - 262 4 13 I 4
St Amant - 748 20 i 6 2 4

Montigny -
^33 8 3 6 5 4

Villcneuve -131 7 o 3 i o

Gouirainville -1615 14 10 11 4 5

Ivry - - 2247 ^7 7 '9 7 ^4

Total deaths 10805

Divifion of 1080? deaths info'^ 24C Qf 82 44 52
the vc?.rs rhcy happened 5

Deaths before the end of 40th 7 8103 8138 8220 8264 8316
41ft, Sec. years 5

Number of perions entered int<'7 2947 2702 266j 2c8c 254!
their 4Cth, 4l(t, &c. years. 5

St Andre - 1728 26 5 19 12 10

St. Hippolyte - 2516 24 4 18 14 9
.^t. Nicolas -' 8945 109 37 73 58 45

Total deaths 131 S9

Divifion of 1,1,189 deaths into? 1 Cg 46 IIO 84 64
the years thty happened ^

Deaths belore ihe end of 40th, 7 8^65 8412 8522 8do6 867O
41(1, &C. years. ^

Number of perions entered into J 4982 4823 4/77 4667 4583
their 40th, 4iri, &c. years 5

Divifion of 2;994 f'-^aihs in the ">

three parifhes of Paris, and > 404 8 1 I92 128 HO
la country pariflies. j

Deaths before the end of 40th, 7 1(5469 16550 16742 16870 16986
4»ft, &c. years. \

Number of pcribns entered into7 7020 7\2? 7444 7212 7^24
tbeir40th,4ilt,&c. years. 5

^^ ^ '^ ^ ' ' ^
'
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YEARS of LIFE.
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YEARS of LIFE.

53 54 S5 56 S7
Parishes. Deaths.

Clemont - -
1391 5 5 M 5 5

Brinon - 1141 3 2 10 62
Jouy - - 588 2 5 7 4 5

Leftiou - - 223 00220
Vandeuvre -672 i i 13 i i

St. Agil
- 954 2 2 10 3 5

Thury - - 262 i i 4 o i

St Amant - 748 4 4 ^ 5 4

Montigny - 833 2 5 10 3 4
Villeneuve - 131 O i o 3 i

Gouirainville -1615 5 9 6 10 10

I\Ty
- - 2247 13 9 29 12 13

Total deaths 10805

Divifion of 10805 deaths into? ^8 44 III 54 5 1

the years tbey happened. 5
Deaths before the end of 53d, 7 8965 9009 9120 9^74 9^25

54th, &c. years. 5
Number of perlons entered into?

1878 1840 179'^ ^^^5 1^3^
their 53d, J4th, &c. years. \

St Andre - 1728 8 10 19 11 15

St. Hippolyte
- 2516 6 10 25 9 15

St. Nicolas - 8945 49 46 125 56 48

Total deaths 13^89

Divifion of 131S9 deaths into7 ^^ 66 1 69 76 78
the years they happened 3

Deaths before the end of 53d, •> 9544 9610 97/9 9^55 9933
54th, &c. years. 5

Number of pcrfons entered into?
3708 3645 3579 34^0 3334

their 53d, 54th, &c. years. 5

Divifion of 23994 deaths in the
"^

three parifties of Paris, and S- 1 01 II O 280 I30 1 29
12 country pari(hts. j

Dcathsbefore the end of J3d,7 18^09 18619 18899 I9029 I9158

Number of pcrfons entered into? . I- (-§6 C48C C^7C ';:00i; 40<5(r

their53d,-54th, &c. years. 5
^^ ^^ ^ ^^'^ ^ ^^ ^^ '
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YEARS of LIFE.

58 59 60 61 62 6^ 64 65

4 4 52 2 6 5 2 5
3 o 24 I 3 4 7 720 20 05245;302001032035 00 I i^
3 3 22 32 7 5 7
3 1603222
7 2 27 04 3 4 1292 13 3755721430112

10 3 24 6 9 7 6 13

13 3 40 3 12 12 II 14

61
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YEARS of LIFE.

66 67 68 69 70
Parishes. Deaths.

Clemont - -
1391 5 3 4 i, ii

Brinon - - 1141 63606
Jouy - - 588 2 I I I 3
Leftiou - - 223 I I o I o
Vandeuvre -672 3 o 2 i 9
St. Agil

- - 954 3 6 5 2 19

Thury - - 262 I 3 I o 7

St. Amant - 748 7 5 6 618
Montigny

- 833 6 2 5 i 9
Villeneuve -

131 3 o i o 4
Gouflainville 1615 17 13 15 5 16

Ivry
- - 2247 21 5 23 7 31

Total deaths 10805

l)i\ifion of 10S05 deaths into? 7? 42 69 2? I33
the years tlcy happened. 5

Deaths before the end of 66th, 7 990I 9943 IOOI2 IC1C37 IOI7O
67th, &c. years. 5

Number of peiions entered into7 979 904 862 793 768
their 66th, 67th, &c. years. 5

St. Andre - 1728 27 21 25 9 36
St. Hippolyte 2516 19 12 20 13 35
St. Nicolas - 8945 95 67 115 50 177

Total deaths ^ 3 1 89

Divifion of I3l?9 deaths into? j^r loo 160 72 248
the years they happened. 5

Deaths before the end of 66th, 7 I 108 I II181 II34I I1413 I1661
67th, &c. years. 5

Number of perfoiis entered into? 2249 2Io8 2O08 1848 I776
their 66th, 67th, &c. years. 3

Divifiou of 2"994 deaths in the
'^

three pariPnts of Paris, and i 2l6 I42 . 229 97 382
iz country pariilies. j

Deathsbefore theend'of 66th,? 20982 21124 21353 21450 2183I
67ih, &:c. years, 5

Number of perlons entered into 7 3^28 3OI2 2870 264I 2544
their 66th, 67th, &c. years. 5
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71

YEARS of LIFE.

IZ 74 IS 76 77 78

I
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YEARS of LIFE.

79 80 81 82 83
Parishes.
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Y E A R S of LIFE.
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Parishes.
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YEARS of LIFE.

97 98 99 100
Parishes.



r 14 OF OLD AGE
Many ufeful conclufions might be drawn froni

the above tables of M. Dupre. But I fhall con-

fine myfelf to thofe which regard the probabi-
lities of the duration of life. In the columns

tinder the years, 10, 20, 30, 40, 30, 60, 70, 80,

and other round numbers, as 25, ^^, &C. there

are, in the country-parifhes, more deaths than

in the preceding or fubfequent columns. This

is owing to the ages not being juftly regiftered,

mofl: country-people being unable to afcertain

their ages within lefs than two or three years. If

they die at 58 or 59, they are regiftered at 60,

and fo of other round numbers. But this irre-

gularity gives rife to no great inconvenience, as

it can eafily be corrected by the manner in

which the numbers fucceed each other in the

tables.

It appears from the tables of the country-pa-

rifhes, that one half of the children die nearly

about the end of the fourth year ; but, from the

Paris table, 16 years are neceflary to produce
the fame effed:. This great difference proceeds

from a general practice of the Parifians, who
fend their children to be nurfed in the country,
w4iich neceffarily increafes the number of deaths

during the firfl; years of infancy. In the fol-

lowing calculation, I have eflimated the proba-
bilities of the duration of life from a combina-

tion of both tables
;

which muli, therefore,

make a very near approach to the truth.

TABLE,



AND DEATH. 515

TABLE, fhowing the probabilities of the dura-

tion of human life.

Age.
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From this table, it appears, that a new born

infant, or a child of o age, has an equal chance
of living 8 years ; that a child of i year will

live 23 more
;

that a child of 2 years will live

38 more
;

that a man of 20 years will live 33
and 5 months more

;
and that a man of 30

years will live 28 more, &c.

It may be farther obferved, i. That 7 years is

the age at which the longeft duration of life is to

be expeded ;
for there is then an equal chance

of furviving 42 years 3 months ; 2. That, at 12

years, one fourth of life is expired, fmce we
have no reafon to hope for above 38 or 39 years
more

; 3. That, at 28 or 29 years, we have lived

one half of our days, fmce there are only 28

more to be expeQed ; and, laftly, That, at the

age of 50, three fourths of life are gone, the

remaining chance extending only to 16 or 17

years longer.

Buttheie phyfical truths, however mortifying,

may be alleviated by moral confiderations. 1 he

iirft 15 years of our exigence may be regarded

"18 nothing : Every thing that pafics during this

long period, is either obliterated from the me-

mory, or has fo little connettibn 'with the views

and objedls which afterwards occupy our atten-

tion, that it ceafes entirely to be. interefting.

The train of our ideas, and even the nature of

om exiflcncc, fuiler a total change. "We bcgiri

liot to live> in a moral fenfe, till afier we have

learned
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learned to arrange our thoughts, to dired: them
towards futurity, to aflume a kind of confiftency
of charad:er fimilar to that ftate at which we
are ultimately deflined to arrive. Confidering
the duration of life in this point of view, which

is the only real one, at the age of 25, we have

pafTed one fourth of our days, at the age of 38,

one half, and, at the age of 56, three fourths.

END O V VOLUME II.
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