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52z GENERATION Suce. XXXIX.

SECT. XXXIX.
OF GENERATION.

Felix, qui caufas alti caligine merfas
Pandit, et evolvit tenuiffima vincula rerum. Anox.

1. Habits of a&ing and feeling of individuals attend
the foul inte a furure life, and attend the new em-
bryon at the time of its produllion. The new [peck
of entity abforbs nutriment, and receives oxygene.
Spreads the terminations of its weffels on cells,
which communicate with the arteries of the uterus;
fometimes with thofe of the peritoneum. After-
wards it fwallows the liquor amnii, which it pro-
duces by its irritation from the uterus, or perito-
neum.  Like infes in the heads of calves and fbecp.
Why the white of eggis of two confiflencies. Why
nothing is found in quadrupeds fimilar to the yolk,
nor in moft wvegetable feeds. 1. 1.Eggs of frogs
and fifb impregnaied out of their bodies. Eggs of
Sfowls which are mot fecundated, conlain only the
nutriment for the embryon. The embryon is pro-
duced by the male, and the nutriment by the fe-
male. Animalcyla in feniine. Profufion of na-
ture’s births. 2. Vegetables viviparous. Buds and
bulbs hawve each a father but no mother. Veffels of
the leaf and bud inofeulate.  The paternal offspring
exactly refembles the parent. 3. Infedis impregnated
Jor fix generations. FPoiypus branches like buds.
Creeping roots.  Viviparous flowers. Tania, vol-
wvox. Eve from Ada:d’s rib.  Semen not a flimu-
lus 1o the egg. I 1. Embryons noi originally
created within other einbryons.  Organized matter
is not fo wanute. 2. Al the parts of the embryon

are
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Section. And as thefe nutritive particles are fup-
pofed to be fimilar to thofe, which are formed for
her own nutrition, it follows that the fetus fhould
fo far refemble the mother.

This explains, why hereditary difeafes may be
derived either from the male or female parent, as
well as the peculiar form of either of their bodies.
Some of thefe hereditary difeafes are fimply owing
to a deficient aétivity of a part of the {yftem, as of
the abforbent veflels, which open into the cells or
cavities of the body, and thus occafion dropfies.
Others are at the fame time owing to an increafe of
fenfation, as in fcrophula and confumption; in
thefe the obftru&ion of the fluids is firft caufed by
the inirritability of the veflels, and the inflamma-
tion and ulcers which fucceed, are caufed by the
confequent increafe of fenfation in the obftruéted
part. Other hereditary difeafes, as the epilepfy,
and other convulfions, confift in too great volun-
tary exertions in conlequence of difagreeable fen-
fation in fome particular difeafed part. Now as the
pains, which occafion thefe convulfions, are owing
to defeét of the altion of the difeafed part, as thewn
in Se&. XXXIV. it is plain, that all thefe heredi-
tary difeafes may have their origin either from de-
feltive irritability derived from the father, or from
deficiency of the ftimulus of the nutriment derived
from the mother. Ineither cafe the effe& would
be fimilar ; as a fcrophulous race is frequently pro-
duced among the poor from the deficient ftimulus
of bad diet, or of hunger; and among the rich,
by a deficient irritability from their having been
long accuftomed to too great ftimulus, as of vinous
{pirit.

6. From this account of reprodu&tion it appears,
that all animals have a fimilar origin, viz. froma
{ingle living filament; and that the difference of
their forms and qualities has arifen only from the

different
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different irritabilities and fenfibilities, or voluntari-
ties, or affociabilities, of this original living fila-
ment ; and perhaps in fome degree from the dif-
ferent forms of the particles of the fluids, by which
it has been at firft ftimulated iuto a&tivity. And
that from hence, as Linnzus has conjeftured in re-
{fpe&t to the vegetable world, it is not impoflible,
but the great variety of {pecies of animals, which
now tenant the earth, may have had their origin
from the mixture of a few natural orders. And
that thofe animals and vegetable mules, which could
continue their fpecies, have done fo, and conftitute
the numerous families of animals and vegetables
which now exift ; and that thofe mules, which were
produced with imperfeél organs of generation, pe-
rithed without reprodution, according to the ob-
{ervation of Ariftotle; and are the animals, which
we now call mules. See Botanic Garden, Part II.
Note on Dianthus.

Such a promifcuous intercourfe of animals is faid
to exift at this day in New South Wales by Captain
Hunter. And that not only amongft the quadrupeds
and birds of different kinds, but even amongft the
fith, and, as he believes, amongft the vegetables.
He fpeaks of an animal between the opofium and
the kangaroo, from the fize of a fheep to that of a
rat. Many fith feemed to partake of the fhark ;
{fome with a {kait’s head and fhoulders, and the hind
part of a fhark ; others with a fhark’s head and the
body of a mullet ; and fome with a fhark’s head and
‘the flat body of a fting-ray. Many birds partake
of the parrot; fome have the head, neck, and bill
of a parrot, with long ftraight feet and legs; others
with legs and feet of a parrot, with head and neck
of a fea-gull. Voyage to South Wales by Captain
John Hunter, p. 68.

#. All animals therefore, T contend, have a fimi-
lar caufe of their organization, originating f;om a

ingle
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fingle living filament, endued indeed with different
kinds of irritabilities and fenfibilities, or of animal
appetencies ; which exift in every gland, and in
every moving organ of the body, and are as effen-
tial to living organization as chemical aflinities are
to certain combinations of inanimate matter.

If T might be indulged to make a fimile in a phi-
lofophical work, I fhould fay, that the animal appe-
tencies are not only perhaps lefs numerous origi-
nally than the chemical afhinities ; but that like thefe
latter, they change with every new combination;
thus vital air and azote, when combined, produce
nitrous acid ; which now acquires the property of
diffolving filver ; fo with every new additional part
to the embryon, as of the throat or lungs, I fup-
pofe a new animal appetency to be produced.

In this early formation of the embryon from the
irritabilities, fenfibilities, and aflociabilities, and
confequent appetencies, the faculty of volition can
fcarcely be fuppofed to have had its birth. For
about what can the fetus deliberate, when it has no
choice of obje&ts? Butin the more advanced ftate
of the fetus, it evidently poffefles volition; as it
frequently changes its attitude, though it feems to
fleep the greatell part of its time; and afterwards
the power of volition contributes to change or alter
many parts of the body during its growth to man-
hood, by our early modes of exertion in the various
departments of life. All thefe faculties then con-
ftitute the vis fabricatrix, and the vis conlervatnix,
as well as the vis medicatrix of nature, fo much
fpoken of, but fo little underftood by philofophers,

8. When we revolve in our minds, firft, the great
changes, which we fee naturally produced in ani-
mals after their nativity, as in the produ&ion of
the butterfly with painted wings from the crawling
caterpillar ; or of the refpiring frog from the fub-
natant tadpole ; from the feminine boy to the beard-

ed
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ed man, and from the infant girl to the la&elcent
woman ; both which changes may be prevented by
certain mutilations of the glands neceflary to re-
produétion.

Secondly, when we think over the great changes
introduced into various animals by artificial or ac-
eidental cultivation, as i1n horfes, which we have
exercifed for the different purpofes of firength or
fwiftnefs, in carrying burthens or in running races;
or in dogs, which have been cultivated for ftrength
and courage, as the bull-dogs; or for acutenefs of
his fenfe of fmell, as the hound and {paniel; or
for the {wiftnefs of his foot, as the greyhound; or
for his fwimming in the water, or for drawing fnow-
fledges, as the rough-haired dogs of the north; or
laftly, as a play-dog for children, as the lap-dog;
with the changes of the forms of the cattle, which
have been domefticated from the greateft antiquity,
as camels, and fheep; which have undergone fo
total a transformation, that we are now ignorant
from what fpecies of wild animals they had their
origin. Add to thefe the great changes of fhape
and colour, which we daily fee produced in fmaller
animals from our domeftication of them, as rabbits,
or pidgeons; or from the difference of climates and
even of feafons; thus the fheep of warm climates
are covered with hair inftead of wool; and the hares
and partridges of the latitudes, which are long
buried in {now, become white during the winter
months ; add to thele the various changes produced
in the forms of mankind, by their early modes of,
exertion; or by the difeafes, occafioned by their
habits of life; both of which became hereditary,
and that through many generations. Thofe who
labour at the anvil, the oar, or the loom, as well as
thofe who carry fedan-chairs, or who have been
educated to dance upon the rope, are diftinguifh-
able by the fhape of their limbs; and the difeafes

occafioned



occafioned by intoxication deform the countenance
with leprous eruptions, or the body with tumid vif-
cera, or the joints with knots and diftortions.

Thirdly, when we enumerate the great changes
produced in the fpecies of animals before their na-
tivity ; thefe are fuch as refemble the form or co-
lour of their parents, which have been altered by
the cultivation or accidents above related, and are
thus continued to their pofterity. 'Cr they are
changes produced by the mixture of fpecies as in
mules ; or changes produced probably by the exu-
berance of nourifhment fupplied to the fetus, as in
monftrous births with additional limbs; many of
thefe enormities of thape are propagated, and con-
tinued as a variety at leaft, if not asa new {pecies
of animal. I have f{een a breed of cats with an ad-
ditional claw on every foot; of poultry alfo with an
additional claw, and with wings to their feet; and
of others without rumps. Mr. Buffon mentions
a breed of dogs without tails, which are common
at Rome and at Naples, which he fuppofes to have
been produced by a cuftom long eftablifhed of cut-
ting theirtails clofe off. There are many kinds of
pidgeons, admired for their peculiarities, which are
montfters thus produced and propagated. And to
thefe muft be added, the changes produced by the
imagination of the male parent, as will be treated
of more at large in No. VL of this Sedtion.

When we confider all thefe changes of animal
form, and innumerable others, which may be col-
le@ted from the books of natural hiftory ; we can-
not but be convinced, that the fetus or embryon is
formed by appofition of new parts, and not by the
diftention of a primordial neft of germs, included
one within another, like the cupsof a conjurer.

Fourthly, when we revolve in our minds the
great fimilarity of ftructure, which obtains in all
the warm-blooded animals, as well quadrupeds,

birds,
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birds, and amphibious animals, as in mankind; from
the moufe and bat to the elephant and whale ; one
is led to conclude, that they have alike been produc-
ed from a fimilar living filament. In fome this fila-
ment in its advance to maturity has acquired hands
and fingers, with a fine fenfe of touch, as in mankind.
In others it has acquired claws or talons, as in tygers
and eagles. In others, toes with an intervening web,
or membrane, as in {eals and geefe. In othersit has
acquired cloven hoofs, as in cows and {wine; and
whole hoofs in others, as in the horfe. While in
the bird kind this original living filament has put
forth wings inftead of arms or legs, and feathers
inftead of hair. In fome it has protruded horns on
the forehead inftead of teeth in the fore part of the
upper jaw ; in others tufhes inftead of horns; and
in others beaks inftead of either. ‘And all this ex-
a@lly as is daily feen in the tranfmutations of the
tadpole, which acquires legs and lungs, when he
wants them ; and lofes his tail, when it is no longer

of fervice to him. '
Fifthly, from their firft rudiment, or primordium,
to the termination of their lives, all animals undergo
perpetual transformations ; which are in part pro-
duced by their own exertions in confequence of
their defires and averfions, of their pleafures and
their pains, or of irritations, or of affociations;
and many of thefe acquired forms or propenfities
are tranfmiited to their pofterity. See Se&. XXXI. 1.
As air and water are fupplied to animals in fuffi-
cient profufion, the three great objects of defire,
which have changed the forms of many animals by
their exertions to gratify them, are thofe of luft,
huager, and fecurity. A great want of one part of
1he animal world has confifted in the defire of the
exclufive poffeffion of the females; and thefe have
acquired weapons to combat each other for this pur-
pofe, as the very thick, fhield-like, horny fkin on
the thoulder of the boar is a defence only againft
animals
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animals of his own f{pecies, who firike obliquely
upwards, nor are his tufhes for other purpofes, ex-
cept to defend himfelf, as he is not naturally a car-
nivorous animal. So the horns of the ftag are tharp
to offend his adverfary, but are branched for the
purpofe of parrying or receiving the thrufts of horns
fimilar to his own, and have therefore been formed
for the purpofe of combating other ftags for the ex-
clufive poffeflion of the females; who are obferved,
like the ladies in the times of chivalry, to attend the
car of the vi€tor.

The birds, which do not carry food to their
young, and do not therefore marry, are armed with
fpurs for the purpofe of fighting for the exclufive
poffeflion of the females, as cocks and quails. It
1s certain that thefe weapons are not provided for
their defence againft other adverfaries, becaufe the
females of thefe {pecies are without this armour.
The final caufe of this conteft amongft the males
feems to be, that the ftrongeft and moft a&tive ani-
mal thould propagate the fpecies, which fhould
thence become improved.

Another great want confifts in the means of pro-
curing food, which has diverfified the forms of all
fpecies of animals. Thus the nofe of the fwine
has become hard for the purpofe of turning up the
feil in of fearch infeé&s and of roots. The trunk
of the elephant is an elongation of the nofe for the
purpofe of pulling down the branches of trees for
his food, and for taking up water without bending
his knees. Beafts of prey have acquired ftrong
jaws or talons. Cattle have acquired a rough tongue
and a rough palate to pull oft the blades of grafs,
as cows and fheep. Some birds have acquired hard-
er beaks to crack nuts, asthe parrot. Others have
acquired beaks adapted to break the harder feeds,
as {parrows. Others for the fofter {feeds of flowers,
or the buds of trees, as the finches. Other ?irds

1ave
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have acquired long beaks to penetrate the moifter
foils in fearch of 1infeéts or roots, as woodcocks;
and others broad ones to filtrate the water of lakes,
and to retain aquatic infeéts. All which feem to
have been gradually produced during many gene-
rations by the perpetual endeavour of the creatures
to fupply the want of food, and to have been de-
livered to their pofterity with conftant improvement
of them for the purpofes required.

The third great want amongft animals is that of
fecurity, which feems much to have diverfified the
forms of their bodies and the colour of them ; thefe
confift in the means of efcaping other animals more
powerful than themfelves. Hence fome animals
have acquired wings inftead of legs, as the fmaller
birds, for the purpofe of efcape. Others great
length of fin, or of membrane, as the flying fifh,
and the bat. Others great {wiftnefs of foot, as the
hare. Others have acquired hard or armed fhells,
as the tortoife and the echinus marinus.

The contrivances for the purpoles of fecurity
extend even to vegetables, as is feen in the wonder-
ful and various means of their concealing or de-
fending their honey from infeéts, and their feeds
from birds. On the other hand {wiftnefs of wing
has been acquired by hawks and fwallows to purfue
their prey; and a probofcis of admirable ftruéture
has been acquired by the bee, the moth, and the
humming bird, for the purpofe of plundering the
ne&aries of flowers. All which feem to have
been formed by the original living filament, excit-
ed into altion by the neceflities of the creatures,
which poflefs them, aud on which their exiftence
depends.

From thus meditating on the great fimilarity of
the firuéture of the warm-blooded animals, and at
the fame time of the great changes they undergo
both before and after their nativity ; and by confi-

dering
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dering in how minute a portion of time many of
the changes of animals above defcribed have been
produced ; would it be too bold to imagine, that
in the great length of time, fince the earth began
to exift; perhaps millions of ages before the com-
mencement of the hiftory of mankind, would it be
too bold to imagine, that all warm-blooded animals
have arifen from one living filament, which TuE
GREAT FirsT Cavuse endued with animality, with
the power of acquiring new parts, attended with
new propenfities, direfled by irritations, fenfations,
volitions, and affociations ; and thus poffefling the
faculty of continuing to improve by its own inherent
alivity, and of delivering down thofe improve-
ments by generation to its pofterity, world without
end !

Sixthly, The cold-blooded animals, as the fith-
tribes, which are furnifhed with but one ventricle
of the heart, and with gills inftead of lungs, and
with fins inftead of feet or wings, bear a great fimi-
larity to each other ; but thev differ, neverthelefs,
fo much in their general ftruéture from the warm-
blooded animals, that it may not feem probable at
firt view, that the fame living filament could
have given origin to this kingdom of animals, as
tothe former. Yet are there fome creatures, which
unite or partake of both thefe orders of animation,
as the whales and feals ; and more particularly the
frog, who changes from an aquatic animal fur-
nithed with gills to an aerial one furnifhed with
lungs.

The numerous tribes of infeéts without wings,
from the fpider to the fcorpion, from the flea to
the loblter; or with wings, from the gnat and the
ant to the wafp and the dragon-fly, differ fo totally
from each other, and from the red-blooded clafles
above defcribed, both in the forms of their bodies,
and their modes of life ; befides the organ of ﬁi]r}ﬁi;

’ whic
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which they feem to poffefs in their antennaz or
horns, to which it has been thought by fome naru-
ralifts, that other creatures have nothing fimilar;
that it can {carcely be fuppofed that this nation of
animals could have been produced by the fame kind
of living filament, as the red-blooded claffes above
mentioned. And yet the changes which many of
them undergo in their early fate to that of their ma-
turity, are as different, as one animal can be from
another. As thofe of the gnat, which paffes his
early ftate in water, and then ftretching out his new
wings, and expanding his new lungs, rifes in the
air; as of the caterpillar, and bee-nymph, which
feed on vegetable leaves or farina, and at length
buriiing from their {elf-formed graves, become beau-
tiful winged inhabitants of the fkies, journeying
from flower to flower, and nourifhed by the ambro-
fial food of honey.

There 1s 1ill another clafs of animals, which are
termed vermes by Linnezeus, which are without feet,
or brain, and are hermaphrodites, as worms, leech-
es, fnails, fhell-fith, coralline infe@s, and fponges;
which poflefs the fimpleft firuéture of all animals,
and appear totally different from thofe already de-
feribed. The fimplicity of their ftru&ure, howe-
ver, can afford no argument againft their having
been produced from a living filament as above con-
tended.

Laft of all the various tribes of vegetables are
to be enumerated amongft the inferior orders of ani-
mals. Of thefe the anthers and ftigmas have al-
ready been fhewn to poflefs fome organs of fenfe,
to be nourithed by honey, and to have the power
of generation  like infeéts, and have thence been
announced amongflt the animal kingdom in Se&.
XIIL and to thefe muft be added the buds and
bulbs which confiitute the viviparous offspring of
vegetation. The former I fuppofe to be beholden

te
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to a fingle living filament for their feminal or ama-
torial procreation ; and the latter to the fame caufe
for their lateral or branching generation, which
they poflefls in common with the polypus, tenia,
and volvox ; and the fimplicity of which is an ar-
gument in favour of the fimilarity of its caufe.
Linnzus fuppofes, in the Introduétion to his Na-
tural Orders, that very few vegetables were at firft
created, and that their numbers were increafed by
their intermarriages, and adds, fuadent hec Crea-
toris leges a fimplicibus ad compofita.  Many other
changes feem to have arifen in them by their perpe-
tual conteft for light and air above ground, and for
food or moifture beneath the foil. As noted in Bo-
‘tanic Garden, Part II. Note on Culcuta. Other
changes of vegetables from climate, or other caufes,
are remarked in the Note on Curcuma in the fame
work. From thefe one might be led to imagine,
that each plant at firft confifted of a fingle bulb or
flower to each root, as the gentianella and daify ;
and that in the conteft for air and light new buds
grew on the old decaying flower ftem, fhooting
down their elongated roots to the ground, and that
in procefs of ages tall trees were thus formed, and
an individual bulb became a {warm of vegetables.
Other plants, which in this conteft for light and
air were too flender to rife by their own firength,
learned by degrees to adhere to their neighbours,
either by putting forth roots like the ivy, or by
tendrils like the vine, or by {piral contortions like
the honey-fuckle ; or by growing upon them like
the mifleto, and taking nourithment from their
barks ; or by only lodging or achering on them,
and deriving nourifhment from the airj as tilland-
fia. v
Shall we then fay that the vegetable living fila-
ment was originally different from that of each tribe
of animals above defcribed ? And that the produc-
G o tive
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tive living filament of each of thofe tribes was dif-
ferent originally from the other? Or, as the earth
and ocean were probably peopled: with vegetable
produltions long before the exiftence of animals;
and many families of thefe animals long before other
families of them, fhall we conjeéture, that one and
the fame kind of living filaments is and has been the
cauafe of all organic life?

This idea of the gradual formation and improve-
ment of the animal world accords with the obfer-
vations of fome modern philofophers, who have
fuppofed that the continent of America has been
raifed out of the ocean at a later period of time
than the other three quarters of the globe, which
they deduce from the greater comparative heights
of its mountains, and the confequent greater cold-
nefs of its refpedtive climates, and from the lefs
fize and firength of its animals, as the tygers and
allegators compared with thofe of Afia or Africa.
And laftly, from the lefs progrefs in the improve-
ments of the mind of its inhabitants in refpeét to
voluntary exertions.

This idea of the gradual formation and improve-
ment of the animal world feems not to have been
unknown to the ancient philofophers. Plato hav-
ing probably obferved the reciprocal generation of
inferior animals, as fnails and worms, was of opi-
nion, that mankind with all other animals were ori-
ginally hermaphrodites during the infancy of the
world, and were in procefs of time feparated into
male and female. The breafts and teats of all male
quadrupeds, to which no ufe can be now afligned,
adds perhaps fome fhadow of probability to this
opinion. *Linnzeus excepts the horfe from the male
quadrupeds, who have teats; which might have
fhewn the earlier origin of his exiftence ; but Mr.
T. Hunter afferts, that he has difcovered the vef-
tiges of them on his fheath, and has at the fame

time
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time enriched natural hiftory with a very curious
fa& concerning the male pidgeon ; at the time of
hatching the eggs both the male and female pidgeon
undergo a great change in their crops; which thick-
en and become corrugated, and {ecrete a kind of
milky fluid, which coagulates, and with which
alone they for a few days feed their young, and
afterwards feed them with this coagulated fluid
mixed with other food. How this refembles the
breafts of female quadrupeds after the produflion
of their young'! and how extraordinary, that the
male fhould at this time give milk as well as the fe-
male! See Botanic Garden, Part II. Note on Cur-
cuma.

The late Mr. David Hume, in his pofthumous
works, places the powers of generation much above
thole of our boafted reafon; and adds, that reafon
can only make a machine, as a clock or a thip, but
the power of generation makes the maker of the
machine; and probably from having obferved, that
the greatelt part of the earth has been formed out
of organic recrements; as the .immenfe beds of
limeftone, chalk, marble, from the fhells of fith;
and the extenfive provinces of clay, fandftone,
ironftone, coals, from decompofed vegetables; all
which have been firit produced by generation, or
by the fecretions of organic life; he concludes,
that the world itfelf might have been generated,
rather than created ; that is, it might have been
gradually produced from very {mall beginninzs,
increafing by the adtivity of its inherent principles,
rather than by a fudden evolution of the whole by
the Almighty fiat.—What a magnificent idea of the
infinite power of THE GrEAaT ArRcHITECT! THE
Cavusk oF Causes! PARENT OF ParenTs! Exs
EnTium !

For if we may compare infinities, it would feem
to require a greater infinity of power to caufe the

Ooz caufes
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caufes of effeés, than to caufe the effe&s themfelves.
This idea is analogous to the improving excellence
obfervable in every part of the creation; fuch asin
the progreflive increafe of the folid or habitable
parts of the earth from water ; and in the progrefiive
increafe of the wifdom and happinels of its inhabi-
tants ; and is confonant to the idea of our prefent
firuation being a ftate of probation, which by our
exertions we may improve, and are confequently
refponfible for our aétions. ;

V. 1. The efficient caufe of the various colours
of the eggs of birds, and of the hair and feathers
of animals, is a fubjeét fo curious, that I fhall beg
to inttoduce it in this place. The colours of many
animals feem adapted to their purpofes of conceal-
ing themfelves either to avoid danger, or to fpring
upon their prey. Thus the fnake and wild cat,
and leopard, are fo coloured as to refemble dark
leaves and their lighter interftices; birds refemble
the colour of the brown ground, or the green
hedges, which they frequent ; and moths and but-
terflies are coloured like the flowers which they
rob of their honey. Many inftances are mentioned
of this kind in Botanic Garden, p. 2. Note on
Kubia. ‘ v

Thefe colours have, however, in fome inftances
another ufe, as the black diverging area from the
eyes of the fwan ; which, as his eyes are placed
lefs prominent than thofe of other birds, for the
convenience of putting down his head under wa-
ter, prevents the rays of light from being refleéted
into his eye, and thus dazzling his fight, both in air
and beneath the water ; which muft have happened,
if that furface had been white like the reft of his
feathers.

'Fhere is a ftill more wonderful thing concerning
thefe colours adapted to the purpofe of conceal-
ment ; which is, that the eggs of birds are {o co-

loured





